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NORMALLY 24 HOURS
ON EX STOCK ITEMS.

ADD Va7t
70 PRICES

BOST GAST SERUIRE
QUALITY PRODUCT &5 fliiiiiiee

NO REMARKS, REJECTS,
OR FLOORSWEEPINGS.
IC’s LOW PRICES
R¥/IF MC1303

TRANSISTORS
TO99 MC1310

MATCHING 20p*
INS.BUSH SET 6p*
DIL 14 MC1312 TIP29 & 30 43p*
DIL 14 MC1318 TIP3l & 32 54p*
MC1330
MC133¢9

TIP41 63p*

1.49 TIP42 67p*

MC1350/1/2 75p - TIP2955 99p*
MC1466 /9 €3
MFC4000 W  59p

TIP3055 67p*
TI1S43 UJCT' 26p*
NE536 -‘FETOPA £2%
NE540 £1.10%

ZTX107/8/9 11p
NE550 2vR' £l *

ZTX300 &304 20p
NE555 TIMER 41p *

703
708
709
710
723
741
741
741
747
748 DI
7805 5V
7812 .12V ¢1.39%
7815 15V £1,30%

26p
22p*
28p*
31p*
45p*
20p*
31p*
31p*
67p*
27p*
£1.39%

PRICE EACH:~

AC127 & 128 10p*
AC176 15p*
AC187 & 188 18p*
AD149 45p*
AD161 33p*
BC107 8p*
BC107B 12p*
BC108 Tp*
BC108B 12p*
BC109 8p*
BC109C 12p*
BC147/8/9 9p

£1.47
£2.09

5Q £1.50
£2.50
75p

203055 37p
BC109 8p
BFY5I 14p

& 162

OPTO ELECTRONICS

ALL FULL SPECIFICATION LED

ZTX500 ‘%504 42p
2N706 & 708 llp
2N2646 UJT

DL707 LITRONIX COM ANODE &
DL704 LITRONIX COM CATHODE
©.3" 0-9 & DEC POINT 89pea *

DL747 JUMBO DISPLAY 0,6"
LED o-9 DP.COM ANCDE £1,75 *

3015F FILAMENT DISPLAY £1.25%
DISCO ETC STROBE TUBE: £5.ea*

RED LEDS iig

209 STYLE OR 0,2" NO CLIP 1lp*
TIL209 or 0,2"RED .& CLIP 13p*
GREEN LED LARGE OR SUALL 22p*
ORANGE LARGE OR SMALL 22p*

7900 Series £3 *
76013 6W AF 75p
CA30n46
CA3M48
CA3054
ICL8038
LM300
LM301 'OPA 4lp*
LM304 0-40V £3*-
LM308 Hi1 Bo 95p*
LM309K 5V £1,75%
LM372 IF £2,00
IM377 2x2W €3
LM380 50745 89p
LM381 £2 -
LM3900 40PA 63p*

£€2.69+
£1.50%

NE556
NE560,
NES61
NE562
NE563
NE565
NE566
NE567
SN7274
SN7666
SN7661
TAD100
TBASON
TBAB10
TBAB20
7N414

2x"

£
1 741
0 IF
ol JIE"
&IF

7THAF
o BT
RX

B4p *
PLL £4.00
PLL £4,00
PLL £4.00
-£2,25
£2.50
£1.55

éOp*

BC157/8/9  12p
BC16778/9 12p
BC177/8/9  18p
BC182/3/444L10p
BC212/3/446L12p
BCY70/172 - 16p*
BD131 & 132 39p*
BFR88 250V 35p
BFY50 14p*
BFY51 14p*
BFY52 & 53 14p*
BSX19/20/21 16p*
MJ2955 TO3 75p*
MJE2955 89p*
MJE3055 64p*
MPU131 PUT 49p

2N2904 & 5
2N2926broyg
2N3053
2N3054 -
2N3055 115W
2N3055 RCA '60p*
2N3702/3/4/5 8p
2N3706/7/8/9 8p
2N3710 & 11 8
2N3B19E FET
2N3820 FET
283B23E FET
2N380475/6
2N4289 mint
2N5457 FET

38p*
20p*
9p
16p*
42p*
37p*

FET3819 14p
41

D
12p

i NE555a2p
16p
15p
31ip
45p

7900K 9p

ORP12 §57p* 2NB777 33p*

TEC12 IC PHOTO DETECTOR 81p*

CiMas LOGIC L

NEW MOTOROLA

CD4000 15p*
CD4001 16p*
CD4002 16p*
CD4009 45p*
CD4011 17p*
CD4013 45p*
CD40186 45p*
CD4017 82p*
CD4018 82p*
€D4022 77p*
CD4023 16p*
CD4024 63p*
CD4027 45p*

DIODES

0AB1 & 0A91 GERMANITM 5p,
1N4001 1A50V & 1N40D2 5p*
1N4004 6p* 1N4007 O9p*
184148 % 1N914 SILICON 4p.
ZENERS BZY88 400m¥ 9p,
ZENERS 14W 17P.Z1Jnoisetl
BRIDGE RECTIFIER 1A50 18p
1A400V 25p., 4A100V 45p

SCR’s TRIACS

SCR's TAG1/400 14400V 40p*
1A50V 25p*13 600V €5p*
C10ED 43400V SCR ONLY 47p*
TRIAC -SCI146D 103 400V el.
104 400V Int.Didg €1.25%
16A 400V DISCO TRIAC £1,75%
16A 400V Int.Diac

DIACS: BR100

Of series TTL IC's

7450/3/4 12p*

7400K
7401

740273  11p*
7404 13p*
7405/6/7 25p*
7408/9/10 opx
7411712  20p#
7413 26p*
7417 27p*
7420/27 26n*
7430732 18p*
7440 12p*
7441 64p*
7442 59p=
7445 75p%
7447 67p=

9p*
10p*

7491
7492
7493
7495  58p*
7196 68p*
74100 £1  *
74107 30p*
74120 €1 *
74121 28p*
74122 42p*
71123 58p*

Gin=

60p*
43p*
38p*

74155
74157
74160/1
74162/3
74164
74165
74175
74180
74181
741853
74190
74193

65p*
90p*
95p*
95p*
£1,20
£1.20
95p*
£1 *
£2 *
£63) B
£1.40%
£1.10%
74185 75p=
74195 £1 %
74197 £1 *

CD4028
CD4n46
€D4047
Cp4n49
€D4054
€D4055
CD4060
CD4071
CD4nBY
CD4510
€D4511
CD4528
€D4558

73p*
£1 *
73p*
45p*
94p*
£1 ¥
20p*
17p*
17p*
£1,.19%
£1,90%
£1,10%
£2,35%

7460
7470
7472
7473/
7474
7475
7476
7480
7481
7482
7483
7485
7486
7489
7490

12p*
26p*
22p*
26p*
25p*
44p*
28p*
40D*
25p*
72p*
80p*

74151  Asp*
74154-:1,30%

DIGITAL CLOCKS MM5314 £3.39%
MM53186 ALARM.EE?MHSSll £5.00%

AY51224 4DIGIT €£3.49*PCB £1.%
LED DISPLAY PCB 4DIGIT 75p*

36PINS 2Bp*FACE CUTTER49p*
COPPERCLAD 0,1 PITCH VERO
23"x5" 32p* 23"x3%" 29p*
37"x5" 37p* 371"x3{" 32p*
33"x17" £k, 70*

3x17 PLAIN 0.1"£1,08%
DIL BREADBOARD 6x4" £2%

DALO ETCH RESIST PEN 69p*
FEC ETCH PAK 500gm  89p*
6x4" COPPER BOARD  50p*
PCB KIT 3 ITEMS £2%
CASSETTE MECHANTSHM

FEW AVAILABLE TOP LOAD £15

TELEPHONE 54525

368

74198/9 3 *

CAPACITORS

CERAMIC 22pf to 0.1 uf 50V. 5p.
ELECTROLYTIC IN 10,25 & 50V.
2UF/10V , 10, 50 & 100uf 25V
& 10V 7p ea. 50VOLT 10p ea.
1000 uf 25V 18p.200/500uf 9p.

POTENTIOMETERS

LIN OR LOG 2,2K to 1 MEG, 16p
PRESETS 6p. RESISTORS 1p,ea 3w

BULK OFFERS PER 1000ff each.
1N4001 £2,50% 1N4004 £3.50%
AC128 £10 * AC176 £12 *
BC107 £5,80% BC108 ¢£6,80%
BC109 £7,00% 2N3055 £27- *
NE555 £37 * 741C(8)£l8 *

BARGAIN PAKS
£7ea.Full spec.

DPAK A 10 RED LEDS our choice gi*
PAK B 5 741C OP AMP 8 PIN £1%
PAK C 4 2N3055 £1*%.D 12 BC108¢£1%
PAK E 10 BC182 £1,F 11 2N3704 £1
PAK G B BFYS51 g£1*,H 9 2N381%efl
PAK J 9 2N3053 £I*,K 40 IN914 £1
NEW PAK M 4 PLASTIC 3055 90W £1%

UiL sockets

TOP AUALITY NYLON
SOCKETS, HALF PRICE
8,14,0R 16 PIN 12p*

SOLDERCON PINS;

100 65p*1000 £3.50
SLIDER CLEARANCE WHILE
STOCKS LAST ALL 10p ea,

HEATSINKS T05/18 7p,*TO3 15p*
TV4 PLASTIC POWER 16p*

T03 EXTRUDED 1" FINNED 39p*
DIN PLUGS ALL 12p.SOCKETS 9p.

ALI CASES AB5/AB7 _50p* 4B13 69p*
AB13 69p* AB9 59p* AB12 40p*

TRANSFORMERS 100mA 8,9 or 12v 8op+
BA/1A 6/12 or 12/24 £2 ea *

cassettes

LOW NOISE NOT REJECTS.
C60 33p ea TEN FOR £2,70
C90 42p ea TEN FOR £3,65

AUDIBLE WARNING BLFEPER
12VQLT 35mA,SPARKLESS £1%

TGS GAS DETECTORS  ¢2 eax
LOGIC PROBE FOR TTL etc £5+

TRANSISTOR TESTER

TTC' TESTS ALPHA,BETA Ico
NPN/PNP & DIODES NOW £13%

C1000 MULTIMETER £3.49%
BENCH POWER SUPPLY P1076
3-12V A ONLY £3.99 *

ALL ANTEX SOLDERING IRONS

www.americanradiohistorv.com
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PRACTICAL VOL 52 N0. 5

WIRELESS .=

SEPTEMBER 1578

BRITAINS PREMIER MAGAZINE FOR THE DO-T-YOURSELF RADIO AND ELEGTRONICS GONSTRSSTOR

!dﬁ-aLTc‘)nel E. Howes, G3AYA . . NEWS & COMMENT

) Eric Dowdeswell, G4AR 389 NEWS .. NEWS...NEWS...
ART EDITOR Peter Metalli 393 HOTLINES on recent developments—Ginsberg
TECHNICAL EDITOR . 405 P.W. READERS’' PCB SERVICE

Terry Carter 406 PRODUCTION LINES—products of interest—

Colin Riches .
O & N Ricnes 409 NEXT MONTH IN PRACTICAL WIRELESS

_ o 422,430 KINDLY NOTE—Digital Frequency Meter;
TECHNICAL SUB'ED‘TQE,” Tull P Cassette P.S.U. for Cars
I u 2 5

50 423 NEW BOOKS—read all about it.

423 TELEVISION—what's in our ‘sister’ magazine

- 431 LETTERS—our readers comment

434 ON THE AIR—Amateur Bands—Eric Dowdeswell, G4AR
; Broadcast Bands SW—Derek Bell
Broadcast Bands MW—Charles Molloy

TECHNICAL ARTIST
Alan Martin .

SECRETARIAL Jill Austin

ADVERTS MANAGER
01-261 6275 Roy Smith.:

CLASSIFIED ADVERTS :
01-261 5762 Colin R. Brown _

'@ CONSTRUCTIONAL

. 390 THE OCTAVIA VARIABLE A.F. SOURCE~
: N. B. Naughion

: 394 ACTIVE ROTATING AERIAL—F. G. Rayer
. 401 A “JINGLE" MACHINE, Part 1— P.W. Bond
410 CAPACITANCE METER~ /. Hickman ’

424 P.W. EASYBUILD VIDEO WRITER, Part 2—
: M. J. Hughes, M.A., C.Eng., MIERE

Advertisement correspondence and .
enquiries to the Advertisement”
Manager, Roy Smith, Practica
Wireless, Kings Reach Towe
Stamford Street, London, SE1 9L

Published by IPC Magazines Ltd.,:
Fleetway Houss, Farringdon Streset,
London EC4A 4AD. Tel 01-834 4444 .

’ @® OTHER FEATURES

. 397 SATELLITE COMMUNICATIONS, Part 2—
Brian Dance, M. Sc.

408 GOING BACK—Wireless of Yesteryear— Colin Riches
420 TECHNICROSS —Puzzle No. 15

421 SPECIAL PRODUCT REPORT—
RT-VC STEREO CASSETTE DECK

428 MILITARY & CIVILIAN RADIO at the
HORSHAM MUSEUM—B8Ilf Tull

BINDERS
Binders £2:-10 and indexes 45p (inc
VAT) can be supplied by the Pos
Sales Department, IPC Magazines Ltd
Lavington House, 25 Lavington Stree
London, SE1 OPF.

'COPYRIGHT AND QUERIES

¢IPC Macazlne_s Lim.ited 1976. 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. Al reasonable precautions are taken by "Practical Wireless” to ensure

that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept iegal responsibility for it
Prices are those current as we go to press.

Wa regret that we cannot answer technical queries b
than that given in the magazine, We will endeavour
advice on modifications to our ‘published designs.

y telephone nor can we provide information or advice on manutacturers’ products other
to assist readers who have queries relating to articies published but we cannot offer
All correspondents expecting a reply should enclose a stamped addressed envelope.

Practical Wireless, Septeriber 1976 369
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Record-breaking
Space-saving
Antenna

The JOYSTICK VFA (Variable Frequency Antenna—
a six band, patented omni-directional antenna of
extreme flexibility) is a MUST for confined locations
—at the worst it can stand in the corner of the shack
and still do its stufff.But space problem or no . ..
what you need most is EFFICIENCY.

In recent test runs, using extreme QRP and under
poor current sunspot conditions, the VFA produced
good @SO’'s with FOUR continents. The makers
claim that its low angle radiation conserves the
precious watts going out and the equally desirabie
microwatts coming in on receive. High angle
radiation, however, so scatters your signal power
that stoking up becomes the order of the day. And
then what happens! Harmonic radiation and risk
of TVI is on the increase . . . GRO men beware!
The name of the game is to achieve solid com-
munication efficiently at the minimum power . . .
we claim the winning name for this game is
JOYSTICK! :

ALREADY IN USE BY AMATEUR
TRANSMITTING AND SWL
STATIONS WORLD-WIDE AND IN
GOVERNMENT COMMUNICATION.

JOYSTICK VFA £17-25, JOYMATCH ATU’s: |11 (Med.
wave — 30M Hz) £17-25, [ 1iA (1 -6 — 30MHz) £17-15, 11 1B (L-match
|-6-30 MHz) £15-76, LO-Z 500 (1-8 thru, 30 MHz, 500w) £21-86.
BUDGET LINE: ATU |6 - 30 MHz £8-67, ATU Med. & SW
Bands £8-67, {both in kit form £7-17), Aerial Bandswitch (com-
plete aerial system, medium & SW Bands) £7-17, Artificial Earth
£7-17, DX CRYSTAL SET {Home and Worldwide reception)
ready to use £4-75, COMM. HEADPHONES 8 ohm £4-54,
FIELD STRENGTH METER £1 -83. SET VALVES 9R59DS
£5-85. CO-AX CABLE, 50 or 75 ohms, per IOm £1-50,
SYSTEM “A’’ VFA + |11B £32-40. SYSTEM “D*’ VFA. 4+
Aeriaal Bfswitch -£24-20, SYSTEM “J”’ VFA -+ LO-Z 500
£38-60.

PARTRIDGE SUPER PAGKAGE

COMPLETE RADIO STATION FOR
ANY LOCATION, Comprising: Trio QR 1
666 Gen. Cov. RX., Headphones, VFA, System .

“A" all connecting cables. Deliv. Securicor

(our risk). ASSEMBLED IN SECONDS!

SAVE £11-08! OR QR666 £163-12 INCL.

Prices include VAT., insurance and
delivery by post or carrier

Just telephone
your
card number

Phone 0843 62535 (or 62839 after office hours)

Send stamp for details and expert advice.

HR TRIUG,

QUOIATSTRIRE VENT NG RAE,

LECTRONI[ &

! mwmnruuu!"mm
v e

. SPEANER
'y \ SO [
} TWIN

. -8 HEADPHONES B
/ MICROPHO!
mpiete with lid

Ny, s

DISCOMAJOR Mk. 2 POWER DISCO CONSOLE witl iutegrai Power Amp. Lwin Jack
output sockets. TWIN BSE turntahles, Cartridges with Diamond 8tyli. Separate volume
controls each (jtable. Full Headphome Moniloring Facilitiea. P OF 50 WATT
SPEAKERS: Black Vynide covered cabinets approx. size 187 x 187 x 8”. PAIR OF HI-FI
HEADPHONES and MATCHING ‘MIEKE’: STEREQ VERSION £209-95

PACKAGE PRICE (including VAT) Carr. #4. )

OR DEFOSIT £31-99 and 12 mthly. payments £12:48 (Total £181-75 .
FARE DISCO 660 SPE. UNITS. Fabulous “SBpecialist’ range Speaker £45

in heavy Vynide covered cah. Fitted protective coruer pieces. ea.
A pair can be supplied in lien of RSC Bpeakers with the above system for £85 extra.

MOBILE DISCO CONSOLE

MIC., JACK. PHONE, JACK,
MONITOR VOL. CONTROL.
MORITOR SELECTOR DECK
(3} Vol. Control. DECK (2} Vel.

NTARLE
ITH PRE-ANP.
and POWER AMPLIFIER

control. Mic. Vol.  Control.
Treble Control. Bass Contrel.
ON/OFF 8witch.

Neon [ndicator.

Twin Turntablea £59.95 Carr. £3

Termy: Dep. £7-95 and 18 fortnightly payments £3-33. Total £87-89.

40 WATT DISCO SYSTEM

Incorporates Mobiie Disco Console with ontput Stage. (Retail
price £78-95) plug Pair 12”7 25w Speakers in Rexine covered
eabinets. Price for 3 items Carr. £3

POWER (SLAVE) AMPLIFIER 100 WATT

]S)lijéaélil)e_c for tilse with

onsoles.

Also for increasing output .

of lower-powered Ampli- £49 95
fiers. Terms: Dep.-£9:00 and 12 mthiy
payments of £4:00 (Total £57-00) carr. £1
200 Watt (100 + 100W) Model £69-95.

TITAN GROUP/DISCO SPKRS |

GUARANTEED FOR 5 YEARS

£99.95

. Rec. Price RS Price |
T12/35 12”7 35w £15-80 £11-95

T12/60A 127 60w £22-50 £15-95

T12/100 127 100w  £36-00 £24-95 |
T15/60 15" 60w £28-00 £18-99

i T15/70 15”7 70w £28-00 £19-95 |

L T15/100 157 100w £41-00 £29-95
FANE HI-FISPKR| T18/100 i8” 100w £47-00 £32-95

AT LESS THAN | IERMS MONTHLY PAYMERTS
HALF ERmICE iRt G miruss HU
ode 127 i) i at £3: -

20W PVClow resomance | M T (B2} 130 4 32 Sl
o g Nt m G BELLLER Btk
OUR PRICE £7'95 Model 'na;mo (Each) 2885 & 8 at £3-87 28681

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

FULLY GUARANTERD. Impregnatsd and Interleaved whers necessary.
200-330v. G0o/s. Boresned AUTO {(STEP UP/STEP
TRAKSFOERMERS

DO d
MIDGET CLAMPED TYPE 0-110/120v.
260v. 60mA 6:3v. 2a. 21-7% 200.230-250v. 50-80w. 8280 150

250-0-250v. 60mA 6-3v. 2a. £1-86 watta 25-20, 250 watts 28-37,
450, TEEY KRR R DROSITRIY | e ioet

) p V. ~ov. 4a. 0-b-6-dv. Ja. 3

-0- . i QUTPUT TRANSFORMERS
300-0-300v. 130m4A 8:3v. {4a. C.T. 6-3v. Standard Pentode 5000 to 3 ohm, .

1a. for Mullard 510 Amplifler £5-20
550-0-360v, 100mA 6-3v. 4a. 0-6-6.3v. Ja. #4386 | 9T T000 chin o 3 _ohm £112.
350.0-950. 150mA 6-3v. 4a. 0-5-6-3v. 3a. £5-20 otfowing All Push Pull 8 watts
495-0-425v. 200mA 8-3v. 4a. C.T. 5v. 5a. £8-85 | ElL84to é’mﬂhm Ortlﬁaﬂhm 21.69;

o 200mA 6-3v. 4a. 6:3v. 4n. bv. 3a. £10-00 | 1-12 mets 87, B fo & ohm or 15
450-0-460v. 250mA 8-3v. 4a. C.T. bv. 3a. 21045 0111116 " ].. -12 wla Bhtr‘; mg.gglg
250-0-950v. 70mA 6-3v. 2. 0-5-5-3v. 2a. ag-a¢ | &% & te 3. 8 Bor 100 £2:28;
250-0-250v. 100mA 6-3v. &ba. £8- 4 to 3 or 15 ohm 10-13 watts
350-0-300v. 100mA 6-3v. 2a. 8-3v. 1a.  #8ge | 5815 Uls Liear for Mullacd
850-0-350v. 80mA 6-3v. “a. 0-5-6-3v. 2a. £8-80 efo. $4°85; 18-18  walta,

sectionally wound 616 KT66 ete.
from 3 to 15 ohm: $3-71p. 20 watt
high quality sectionally wound
E1.34 6L6 KT66 etc. to 3 or 1H
ohm, fully shronded. £6-37p.

SELENIUM BRECTIFIERS I
All Full wave 612 v. DL output. |
Max. A.C. input 18v. 1a 45p, 2a 578, |
3a 65p, 4a 86p. Ga 211

800-0-500v. 100mA 8:3v. 4a. 0-5-8-3v. 3a. 24-36
FILAMENT OR TRANEISTOR FOWER PACK
12v. 1a. $1-10, 6-3v. 1-5a £1-08, 6:3v- 2a. £1-10.
6-3v. 3a41-70, 6-3v. 6a.88-60, 12v. 3a. or 24v. 1-ba.
29-80 0-9-18v, l}a. £2-26, 0-12-25-42v. 2a. 23-18
CHARGER TRANSFOBMERS

0-9-18v. 1}a. £2-08; 2} . £2-26; 3a. £2-32; 5a2.82-84.
6a. 23-19; 8a. £3-48.

BOX b SPECIAL OFFER FANE  roramontn | LY. CHOKES 1ooma, 7-10iL
CRESCENDO COLOSSUS oaly kR e 00 0 aipe

| B3CED BVER || |iomntmmm ~— £69-95

4 k i Terms: Dep. £9-95° & 8 mihly Carr £1-25 Rsu PR'GES ING' VAT

payments £8-70 (Total £79-55)

370 Pracrical Wireless, September 1976
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Consisting of
(1) Twin T/table Console

L] carr.

Ayt £7-50

Terms: Dep. £40:00 and 12 monthly
payments $15-60 (Total £2827-20)

 ILLUMINATED P.U. ARMS

% FULL SIZE B.8.R. Turntables

% SEPARATE MAINS AWITCHES
for L, & R. Turntables

* NEON MAINS INDICATORS

© for all three switches

% INPUTB (Each with its own
SLIDER Control) for Mic & Tape

% MASTER BASS, TREBLE and-
VYOLUME CONTROLS

% FADE IN/FADE OUT BLIDER
MIXER Controls for each T/table

(L flkrffﬂ

Rec. Mic,
UD150 Cardioid

" Black Vynides covered

TDIDISGO CONSOLE

Incorporating twin BSR MPGO typs
turntsbles snd Bonolone or Acod
Oartridges  with dismond styll.
Separate Vol. ocontrols for esch
turniable. Also MONITORING
FACILITIES, plus Treble and
Bams Controls. Bomntl fnput
for ‘mike’ with vol. control.
Or DEP, £14-95 and £99 95
18 fortnightly pymés.

25-47 (Total 8113-41) Carr. #1-50

TD2S STEREO VERSION
OF ABOVE

Oabinet with ld,

T DEFOBIT £2¢ N
z:;mfs forinightly £ |25 00
payments £8-71 Carr, £8-00

(Total £140-78)

gt gro-pmp and 2. U Careridass < Lo
wal owe plifier. al : extra
(3)_&:(4) Pair 100 Wa‘:t rLov.I:és;eakers with System only FANE DUO DISCO 60C LOUDSPEAKER UNITS

including Twin 12” Units
Send tor

SYSTEMS UP TO 300 WATTS OUTPUT Catalogus

AT D‘NBEATABLE
ICES

Can be wpplled with 200w aystem in lieu of RBC sphrs. tor £56 axirs,.
Twin Fabulous speclalist range Bpkrs in heavy Vynide covered pair
onbinets with protective corner pieces and handles. Rating 120 watt R.M.S,

DISCOMASTER TWIN TURNTABLE POWER CONSOLE  £119-95

Twin McDonald MP60 type turntables. Bonotone or Acos cartrldges with C&rr
diamond siyil. Factlities as TDI Console but with buflt-in 100 watt Power Am- 225
plifier, complete with ild. Or Dep. £18-95 and 18 fortnightly pymis £8-78 (Total #135- no)

STEREQO VERSION £ I 55 or DEPOBIT 228 and 18 fortnightly

pymts 8#8-30 (Total £174-40). Carr. £3

each, List Price £150 Pair.

FANE (L TRA HIGH POWER SPEAKERS & KITS

All power tatings &re R.ALB, continuous. 3 YEARS' GUARANTER
High flux ceramic magnets. ALL CARRIAGE FREE.

R.S.C. COLUMN SPEAKERS DEAL FOR VOCALISTS

All types 15 Ohms covered in Vynide & Vynair AND PUBLIC ADDRESS

N TYPE (4/80 80 WATTS. Fitted four 12“
TYPE C38 40-50 WATTS £29 95 highly sensitive high flux speakers with
Incorporating three high flux 8" speaker

high power volce colls, Approx. agize
ithits. Dep. £56-95 and 8 monthly payments

54" x 14" x 11”. Deposit £9-00 and
£3-50 (Total) £33-85 Carr. 65p. 12 mthly. pymts. £4-00. (Total £49- 95

£57 008 Carr W3

ALL RSC PRICES INCLUDE VAT JIZXE

INTEREST on Credit Purchases GRESGENDO

| g\\i.! REFUNDED _settled in 3 months | aprayrpe
el SUPER MINSTREL 10 W GUITAR AMP.| suwy savox

AlLL BRANCHES

Incorporating Tremolo and 107 § ﬁ;‘k" Cutput 10 waits
R.M.8. Continu:ous. 3 Jack Inputs for Misrophones snd Jnstrument,
Mains Neon Controls: Volums, Tone, Tremolo Bpesd, Tremolo

nem) £29-99

Terms: DE?OSIT £7 75 and 8 monthiy
payments £3:30 {Total £34-15) Cerr. free

RSC PHANTOM 50 COMBO AMP. £59°95

Rating 50 watts. 3 inputs, 2 vol. controls—Bass, Treble Presence. Carr. £1-50

Suitable for Lead or Rhythm Guitar, mic.,, Radio, Tape etc. Ine, High Flux 187

B0w Spesker. Dep. £7-95 & B monthly payments £7-48 (Total £67-79).

PHANTOM SO/GP all purpose version of above. £69.95

Extra high sensitivity. Can be used with Bass Guitar.
Or Dep. £9-895 & 8 monthly payments £8 70 (Total £79-55) Carr, £176

:\\ﬁf“
-
S

‘POP* 100 ‘POP’ 60 | ‘POP’ 50/2

18” 100 Watt 15” 60 Watt | 127 50 Watt
nl;‘l,ggo gauss |4| ,000 gauss !;ffgo?iz’ 99
£39'95 £23 95 1.5]111:\]1 Cone. 'Term;

Dep. £5-899 and 8
mtihly payments monthly payments,

2438 (Totxl £43-98) £2-62 (Totel £36-95)
PAIR BUITABRLB

FOR BASS GUITAR, ELECT. ORGARN, ETO. ALL PURPORE A

~| HIGH POWER
FANE POP 33T 12" | yWEETER PH50
£1195

= Response 3KHz-20KHz
Inip. 8-15 Q. Not with 2 mid. Non elect,
for Bass Guitar. filter avallable §56p.

Dep:28-95and 8 for pairs Dep. 26-98
& B mthly pymie

£23-37. Total £33-04

Terms for Pairs. Dep. £8599 & 8 | Rating
mthly pynts £2-82 (Total £28-95) | 50 Watt £ 6 . 95
Imp 802

TJTAN T2H HIGH FREQUENCY UNITS

Incorporating a pair of Highly Sensi-
tive Horns, Frequency range 36 kHz to
15kHz. Rating 70/100 watte. Imp B or

15Q: Or aeg.s £8'95 & 8 monthly

payments £4-

{Total £43-98). £39 '95
Carr. 55p

FAL PHASE 50-4 AMPLIFIER 50 WATT

Solid state. 4 Sep. controlled inputs Plus master vol. control, Tnd.
Bass and Treble Controls. Protection agalnst serions ofp overloading.
O/p for spkes. 8 to 16 ohms. 200-260v. A.C. mains. Output 50 watts

o “S¥ R.MS. continuous.
Deposit £8-80 £48 60
& B mthly.payments £5.75. Toial £54-80 Carr. Free.

FAL PHASE 100-4 £67-95

Facilities as above.
Output 100 watt MUBIC, 70W RMS

TITAN TAS0A WITH L1272

Employing Standard
| § Track Cartridge

I.S.E. JINGLE MACHINES JINGLE 8+
£37-95

Or Dep. £4-85 & 8 monthly
pyts 24-85 (Total £4385).

70 W TWIN SPEAKER UNIT

ECHO CHAMBERS

Excellent guallty units

L12/2 70/100w Fitted pair of 12" £39 95
Terms: Dep.
85 ohms. Terms: Dep. £4-95 a

LIQUID WHEEL from
_| PULSAR =iz £106-95
E51°95 | (rotal #121.69). Super SL URIL 1000 watt

Vynide covered. Pitted
£89-95

with protective
corner pieces, Carr. £2-50.

HIGH QUALITY L'SPEAKER UNITS
35 wau high flux speakers. Imp.
monthly payments. of £6.11; (Total £45-99).
mthly Dymts. £3-37
PROJEGTORS £29-95
complete kit
per channel. Meanusl override buttons, 2

ALL_2.TONE VYNIDE & VYNAIR FINISH

211‘5 ohmis, Mus1craun2109w Carr

L12/S0 127 50 WATT 13.000 lines

(Total £31-91) Carr. 75p. £2695
‘SOUND TO LITE’ SYSTEM
Dop. 21405 and 18 forinightly payts. 4598,
spotbanks with & bulbe (3 sep. colours) § yd.

CARLISLE, DEWSBURY
LIVERPOOL, PRESTON

OPEN ALL DAY SATURDAYS (5 Day Waek)

IRADFORD 10 North Parade (Closed Wed.). Tal, 25349
OLTON 23 Deanagate, (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31 Great Western Arcade.
Tel. 021-236 1270 (Closed Waed.).
CARLISLE 8 English Straet {Closed Thurs.). Tel. 38744
COVIENTRY 17 Shelton Sq., The Precinct. Tel- 25083
DERRY 87 St. Peter's Street. (Closed Wed.). Tel. 41361
DARLINGTON 19 Northgate (Cl. Wed.). Tal. 83043
DEWSBURY 0/11 Kingsway (Closed Tues.). Tel. 463058
DONCASTER 3 Queensgate, Waterdale Cantre,
(Closed Thure). Tel. 63069

All uems subjecl to av allablllw
Prices correct at 8.7.76 B. & O.E
EDINBURGH 101 Lothlan Rd. {(Cl. Wed.). Tal. 228 0501
GLASGOW 328 Argyls St.(Ci'd Tues.). Tel. 248 4158
HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 58420
LEEDS 5.7 County (Mecca) Arcade, Briggate

{Closed Wed.). Tel. 458252
LIVERPOOL 35 Dawson s Way, St.John's Shop-
ping Centre Tel: 708 9380 (Cl. Wed.).
LONDON 238 Edgware Road, W.2. (Ciosed Thurs.).
Tel. 723 1629
MANCHESTER 80A Oldham Street (Cloud Wad.).
Tel. 238 2778

MIDDLESBROUGH 103 Linthorpe Rd, Tel. 210585

(Closed Wed))

YORK 5 cHuRcH sT.

Or Dep. £11-00 & 12 monthly payments HEAVY DUTY CABINETS and 10 yd. leads, fitted plugs. Units sold aep.
£7:67 (Total $103.0) or wich | |25 [00W Black Vynide coversd. Fitied Proieotive | FAL SOUND-TO-LITE UNIT £21.60
TWIN SPKR UNIT Corner P!iecea. 1(slut for vn.rl_ou; Bx;in.koe; , 3-WAY SPOT BANK
Suitable f Il  purposes Combinatlons. ” x 187 x @7 0 ” 5
Al inc. aﬂasg G"g,;; (5;&"- £2-50 £94 50 Carr. £1 24”’ X 24”‘ x 12" gs-og OM:It-eé?rdlEnzs #;};_lE M E(‘}:h £16-20
5 Terms. Dep. £14-50 & 18 fortnightly pay-  cach unit, 367 x 247 x 12¢ 8- e
ments £§'15 (Total £103-04) Slzeg approx.: 304" x 284" x 127 22895 IE cl. 2 Bpotbanks and bulbs; £55
: Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO:—
New Branches at YORK and Access AUDIO noun:. HENCONNER LANE, LEEDS, 13.
accepied Tel: 0532 577631,
MAIL ORDERS MUST NOT BE SENT TO SHOPS

TERMS 0.W.0. or C.0.D. Ko 0.0.D. under 1.
PFOSTAGE 40p PER DBDER OB AS QUOTED.
R E SUPPLIED. LARGE g§.A.E. REQUIRED
REE CATALOGUE.
NEWCA.TLE UPON TYNE 24 Newgate Shopping
Centre, 59 Grainger St. (Ctosed Wed.). Tel. 21480
NOTTINGHAM 18/18A. Market Streot
PRESTON {Closed Thurs.). Tal, 48088
41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51878
SHEFFIELD 13 Exchange Strest (Castis Mkt. Bids.}
STOCKPORT {Closed Thurs.). Tol EOTII
8 Littie Underbank (Closed Thura.). Tei. 48
SUNDERLAND 5 Market Sq. (Closed Wnd ). Tol 70571

Goee?) Tel. 34355
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Ao S. Po LTD

DEPT. PWS5), SIMMONDS ROAD, WINCHEAP

ANTERBURY, KENT

CASED TRANSFORMERS
Housed in smart resin coated steel
cases with 3 core power cable and
outlet socket, fused primary winding.
TIsolation types are fitted with 3-pin
outlet sockets and are available with
110 volt or 240 volt output (pleasc
state). Auto typesare fitted with 2-pin
flat style sockets up to 500VA. 3-pin
scckets from 750 to 3000VA, Sec
Auto Isolation Sectiops for priees.

Plugs extra.

Tel: (0227) 52436

SAFETY ISO LATING \Sce catalogue for full range.
Prim. 120/240V. Sce, 120’2"“‘1:%%;? Tap with scrcen,

PRICE PLOGS PRICH
VA REF CASED 2 Pin+Earth OPEN POST
(Watts) NO. £ £ £ £
60 149 0-48 098 502 072
200 151 1287 098 907 097
250 152 1447 0-98 10-81 1:18
AUTO TRANSFORMERS
See catalogue for full range. PRICE
PRICE PLUGE PRICE
VA REF. CABED 2& 3pin OPEN  POST
(Watts) NO. £ £ £ £
1500 493 2437 085 2013 O/A

MINIATURE & EQUIPMENT

Primary 240V with screen.

8ee catalogue for full range.

VOLTS MILIIAMPS REf. PRICE POST
Bec.1 Sec.2 8ec.l Bec.2 NO. £ £
8-0-3 — 200 —— 238 1-75 0:34
0-6 6-6 500 500 234 1-75 034
0-6 0-6 1000 1000 212 283 0-46
9-0-9 — 160 — 13 175 034
0-9 0-9 330 330 235 1-75 0-34

12 & 24 VOLTS
Primagy 200-240 Volts. Sce catalogue for inll range.
P8 REF PRICE POST
12V 24V NO. £ £
2 1 71 264 061
T4 2 18 317 0-62
6 3 70 4-82 0-72
8 4 108 585 0-85

NEW CATALOGUE 25p |

130 VOLTS BRIDGE RECTIFIERS
- Primary 200/240V . One Amp Price Fouramp Price s
J 8econdary 12, 15, 20, 24, 30V lgg}f.%.v. ggg ;ggﬁ.x. 3»22 : SPECIAL OFFER §
REF. PRICE POST V. .0 LV. 0
AMPS  NO. £ £ |200PIV. 085 400P.LV. 085 2KVAISOLATORS ¢{
05 112 2.17 0-61 §00P.I.v. 0-40 600P.I.V, 080 Falls § ol i,
. - - . 3z Impregnate < BCreenc:
s 5 da O3 |Thredmr T PRATD Tohe | 2riman windings 110V esch
8 20 505 085 |100P.IV. 045 100PLYV. 075 | & 33;“"’;.3‘“‘;:{;:?;“’ S1oy
i o1 588 085 logopLv. 050 200B.LV. 090 | T oot e, et e iage
b 1% gzgg 3:8‘7’ 400PI.V. 055 400P.LV. 085 VAT 8%, B
8 88 10-31 1-18 ?‘d(}‘, 1%25‘% VAT on all prices, {’ }
10 89 10-87 1-18 05| P. S A b T o o o o
50 VOLTS EOR Tl
Primary 200/240V 2”7 and 4" =
sty maov | NEW ! banes mevers AL e
REF. PRICE POST 8% METERS
AMPS  NO £ £ ’ K
05 102 283 061 2» 4 INSTRU-
1 103 887 076
2 104 5357 0-85 Size : 60mm wide x 45mm Rize: 110mm  wideX MENTS,,
3 105 838 085 high x 40mm deep. 82mm high x 43mm deep
s m e OR apmer  alpe
" o ovemens 8 OV emen 8
8 118 14-29 1-44 | 0-5 micro A 1250 0-50 micro A 1400 ORS,
10 119 1858 186 | 0-100 micro A 580  0-100 micro A 730
3:’)00 niicro A 170 0-500 micro A 200 NEONS,
1 mA 170 0-ImA 200
gﬂ vO Iﬂ-(;{;lﬁ o g—iom 170 0-5mA Qog TOOLS,
rimary 240V -10 mA 8 010 mA
Sccondary 24, 30, 48, 60V 0-50 mA 06 0--50 mA [I3 POWER
s 0-100 m4 05  0-100 mA 05
aups  wo- TRCE POST | o500 mA 05 0-500 mA o5 | SUP-
o 124 272 o%o | O0-1Amp 05  0-1 Amp 05
1 195 308 o7 |0-2Amp 05  0-2 Amp 05 PL'ES,
5 127 562 045 |0-25 Vol 158 0-26 Volt 15K
o o5 836 o007 | 050 Vel 50K 0~50 Volt 50K ete.
A 123 885 115 | 0300 Velt 300K 0-300 Voli 300K
H 1 . 1073 L1s | 48" meter 170 “8” meter 200 | Send for
6 120 1300 136 P
g 121 18-48 O/A Vu moters are complete with detectors. Modern wide ca’ta
10 122 2109 0jA | view. Price 2" £3-30 Post 10p. Price 4” £4-10 Post 20p. |0 ue
12 189 19-24 0/A | VAT 121%. Lamps 95p per set. Plus 8% VAT. g y

EW CATALOGUE 25p

ELECTROTIME

SPECIALISTS IN ELECTRONIC TIMEKEEPING

CONTINUOUS
READOUT
UTILISING

ELECTRONIC DIGITAL ALARM CLOCK

-+ LARGE 4 DIGIT DISPLAY
* AM/PM INDICATOR

MODEL EC3

% 24 HOUR ALARM
‘% BRIGHTNESS CONTROL

% FLASHING SECONDS INDICATOR % ATTRACTIVE WHITE CASE
+ 5 MINUTE REPEATING SNOOZE
ALARM

COMPLETE BUILT CLOCK PRICE £14 inc. YAT

THE “MISTRAL’’ 1
DIGITAL CLOCK

* PLEASANT GREEN DISPLAY
* 12/24 HOUR READOUT
% FULLY ELECTRONIC

COMPLETE KIT PRICE £11 '07 inc. VAT

BUILT CLOCK PRICE £14'95

% PULSATING COLON
* PUSH BUTTON SETTING
* BUILDING TIME | HOUR

DISPLAY

WITH BACKLIGHT
FOR NIGHT
READING

FEATURES—
* HOURS
* MINUTES
% SECONDS
* DATE

LCD MODEL TLC4

LIQUID CRYSTAL

RHODIUM £39‘95
GOLD £41 ‘50 inc, VAT

FEATURES—
 HOURS
* MINUTES

* DATE

GOLD OR

* SECONDS

* DAY OF WEEK }

£29.50 inc.var

LED MODEL TLES

RHODIUM PLATED

Watches available

‘Wa are proud to announce th
you will find one of the Larges

¢ opening of our new Showroom in which
t Ranges of Digital Electronic Clocks and
in the UK so why not call in and see us? One year’s
guarantee with all models Electronic accuracy to within seconds per week

PLEASE SUPPLY ....

B N

I ENCLOSE CHEQUE/POSTAL ORDER

ELECTROTIME, DEPT. 39, 11, SHEPLEY’S YARD,
SHOPPING PRECINCT, TOWN CENTRE,
CHESTERFIELD, PERBYSHIRE, TEL (0246) 35804,
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NOW ALSO AT WALLINGFORD
WITH SALES & SERVICE 6 DAYS A WEEK

POWER AMPS AT LOWER* PRICES
MODULE RANGE FROM 30 TO 120W R.M.S.
? Only 4 connections M Input-240mV

Distortion typically ll Size—6"x3"x1"
-4% M Individuaily

; l Single supply rail tested & grntd,
SAI1208 120 watt R.M.S./8 ohms  £19-50
PM1201/8 supply for one module  £11-60
PM 1202/8 supply for two modules £15-30
*SAI1204 120 watt R M.S./4 ohms £i3-50
PM1201/4 supply for one module  £11:60
PM1202/4 supply for two modules £15-30
SA608 60 wart R.M.S./8 ohms £12-50
PM 601/8 supply for one or two modules
£10°50
*SA604 60 watt RMS/4 ohms £10-50
PM601/4 supply for one or two modules
£10-50
*SA308 30 watt R.M.S./8 ohms £9-50
PM301 supply for one or two modules £8-50

SAXON CENTAUR
STEREO SOUND-LIGHT MOBILE DISCO

Today's most challenging value—with sound-light converter,
synchronous motor Iwin turntables, and features that give vou
professional levels of operation, it still costs under £200 (V.AT.
extra). With full-range heavy duty speakers which pack to make a
single complete transporiable unit. ABSOLUTELY COMPLETE
INC. HEADPHONES, CONDENSER MIC. & CONNECTING
CABLES.

M 4-channel sound/light converter. vari-

able speed

M X-fade and P.F.L.

B Tape & mic. inputs

B Strong wood cabinets, Vynide covered

MINOTAUR 100

100 WATT RMS

PROFESSIONAL

AMPLIFIER

Compatible with all Saxon System

7000 units, this is a superb ampli-

fier readily adaptable to a wide

range of applications

B 100W r.m.s. into 8 Q.

M Two mixed inputs, wide range
bass and treble controls

I May be operated as a siave
amplifier

M Extremely compact (27¢m x
16cm x 10cm)

SYSTEM 7000 MODULAR MIXING
M Inputs for all sources inc. mag. cartridge ~{:)'--~-Q | ety
g'" mu‘ﬂ‘l}

£199-00

Delivered U.K.

M Fully protected against all in-
correct Ioads and short circuits

M Plug isolated terminals
M Silver anodised facia

£49-50

Il Wide range bass and treble ¢ontrols
M +W monitor power outlet

B Echo send/return facility . i1 AL
I Feeds most amplifiers ey puzon
M With front panels, ready to use 2 3 s
M Individual monitor buttons ; I Q i
INPUT MIXER i ol e
Mono £8-50  Mono £8-50 —a , =
Stereo  £12-00 . Stereo  £12-00 KOf t‘l’ ‘
;

PCB Modules only PCB Modules only wmn e
Mono £5-50

Stereo £9-00

Mono £5-50
Stereo £9-00 '

6,807

' A423 M4 to
Henley é London

BETWEEN READING ‘LI & M40
and OXFO0 ‘ i b,'
h rORD U | \ c
LLINGEORD OKLS = A
FUNT /S8/ feadin
saxon eQuipMent s pe. | HOUSE/ & M4 toWale
SIGNED AND MADE IN GUR N
OWN CROYDON FACTORY
/Y Dldcot

SYSTEM 7000
CONTROL UNIT

H Ready to plug in—no soldering at all

odBaoad
;@" R D

READY BUILT

M Stainless steel front panel .
H Inputs for 2 ceramic cartridges/tape/ MONO £34-50
microphone STEREO £49-50

B Individual deck controls AND left/
right fader

M Low noise (—80dB) 20Hz —50kHz
+ 1dB

MODULAR PCB with
all electronics

p Mone £18-50

B % watt headphone monitor |
8 CONTROLS—Master, Monitor. Vol- | Stereo £27-50
ume, Selector X-fade, etc. Front pael = £3-50

STEREO !
3 100 WATTS
s R.M.s.

O Xy
=) + SOUND-

o LIGHT
SEQUENCER

SYSTEM 7000
LIGHTING CONTROL

M Full control of 3kW of lights

~ (1kW/channel)

M Audio control plus sequence
plus override

M Variable speed sequence

B Stainless steel two tone panel— -
matches mixer SUPERFECT MODULE

M Operates from any amplifier On P.C.B. panel mounting

I Attractive Bondene case—free ' £27-75
standing or panel mounting SOUNDLITE 3KW

Inc. case and plug—ready to use CONVERTER
8-00 Use with any amp. £15-50

E |
- BN ——

SAXON STROBES & LIQUIDWHEEL

SUPERSTROBE AT NEW LOW PRICE
M 1 flash/2 secs.—up to 20/sec.
I Compact black Bondene case
B Ideal for mobile disco or smaller

club NOW ONLY £17-50
PRO-STROBE

W Giant 80 watt tube
ll Discharge energy up to 6 Joules .
M External trigger—audio up to
240w NOW ONLY £29-50
IS0 WATT LiIQUID'WHEEL
PROJECTOR
M Complete with wheel and 150
watt tungsten lamp
M Wide range of extra effects may
be attached. Spare wheels £4-90 £29-20

127/50W high grade chassis units: Cabinets Adttractive range of speaker and other cabinets
at our showrooms. Enquiries welcomed.

LOUdsPeakers 14000 gauss: presence dome: £14-50

ACCESSORIES
Mics: Headphones: Special Lamps.

PRICES include carriage and packing. | VAT must be added to all orders at 8

%. | €.0.D. 65p extra. | S.A.E. with all enquiries please.

Send your ACCESS or | Orders by pest—Please make cheques or crossed P.0.'s payable to

TRADE EN QUIRIES
NORMAN ROSE

of \Eli6Re 18 Y0 ASHEE | SAXON ENTERTAINMENTS LTD.

for prompt attention. 327-333 WHITEHORSE ROAD, CROYDON, SURREY CR{O 2HS
After 4.0 p.m. leave your Telephone: 01-684 0098 /6385 Birmingham 021-236 4710
message on our Aanswer-j Shop Hours 9am—5pm (Lunch 12.30-1.30): Sat. 9.30am-5pm. Prices and specifications | Manchester 061-273 1498

phone 01-684 6385 subject to alteration without notice. Mail Order desk 10am—4pm Mon-~Fri. | Bradford,Yorks. 0274 26104

(ELECTRICAL) LTD.
Londoa 01-837 9111

VAT NO. 218 6921 49 RGD ENGLAND 1091983
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Sparhritz mhd

Capacitive discharge
electronic ignition kit

Smoother running
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
* Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complele. It 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 preblems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
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 1/501h of the norm: 11 will perform equally well with
new, old, or even badly pitted points end is not dependent upon the
dwell time of the cantact breakers for recharging the system. Sparkrite
Incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibifity of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof 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 heatsink, top quality 5 yvear guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch,

Gives instant changeover from *'Sparkrite™ ignition to conventional
ignition for performance comparisons, static timing etc., and will

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

(fiited 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

% % * % %

| Ll ik instanation
required
poeemer=] I — ="
Electronics Design Associates, Dept., PW/8

82 Bath Street, Walsall. WS1 3DE. Phone: (0922) 33652

| enclose cheque/PO’s
for£
Chequs No. I

Sand SAE if brochura
only requirad,

Mk. 2 Ready Built Nagative Earth @ £14.97

Mi. 2 Razdy Built Posltive Earth @ £14.97

Ignitian Changngvlr switches @ £4.30

R.P. M. Limit systems in above units @ £2,42

v/

QUALITY' STEREO SOUND.
W SOLENT E}%l[)-gBM
' /down

Solent Mark II Stereo Tuner Amplifier chassis with AM/FM
radio covering long medium short and Sterec FM wavebands.
Separate Bass and Treble controls. 30 watts total power
output (frequency response 25-20,000 Hz) AFC Switching
Tape record and playback facilities. Dimensions 184" x 8" x 3"
The very latest BSR automatic record deck with cue and
pause control. Two matching elliptical speaker units.

Order early limited stocks available cash price £69-85.
Credit Sale £7-00 deposit 9 monthly payments of £8-00
(Total Credit price £79'50). P. & P. £4:00. Send £11-00
today.

Chassis only available for cash at £49-00 + p. & p. £3-00.

Full 12 months Guarantee.
CALLERS WELCOME.,

Access and Barclaycard Orders Accepled by Telephone

FREE! stereo headphones supblied with every complete order

PW/9/76.100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Tefsphones: 01.882-1644

J. BIRKETT

Radio Component Suppliers

25 The Strait, Lincoln, LN2 1JF
Telephone: 20767

NEW BOOKS OUT CONSTRUCTING PRACTICAL TEST

EQUIPMENT @ 75p, CONSTRUCTING SIMPLE SHORT WAVE

TRANSISTOR RECEIVERS @ 60p, Post & Packing 10p.

1000uf 40v.w. ELECTROLYTICS size |4 x § at 3 for 35p.

PLASTIC TRIACS 400 PIV 6 Amp @ &0p, DIACS @ 25p.

PLASTIC S.C.R’s 50 PIV 6 Amp @ I5p, 400 PIV 6 Amp @ 40p.

GERMANIUM TRANSISTORS AC 41K, AC 142K, AC 153K,

AC 176K, AC 187K, AC 188K. All at 20p each.

%JSASSORTED WIRE WOUND RESISTORS | to 10 Watts

7p.

100 MULLARD POLYESTER CAPACITORS Assorted with

chart @ 57p.

VHF DUAL GATE MOS FET’s LIKE 40673 @ 33p, 4 for £1-10.

TSOWER TRANSISTORS MP 8112 NPN, MP 8512 PNP Both @
p each.

MULLARD 455 KHz CRYSTAL FILTERS @ 55p each.

TOKO 1% To 38 KHz STEREO FILTERS @ £1-25.

TEXAS | Watt AUDIO AMPLIFIER L.C. SN 75001 @ 55p.

50 AC 128 TRANSISTORS Branded But Untested @ 57p.

FM 1.C’s Like TAA 570 Untested with data 5 for 57p.

TUSI:ING YARACTOR DIODES Untested 200 To 300pf at 6

for 50p.

VHF NPN TRANSISTORS TYPE BF 224 at é for 57p.

20 ITT BRANDED 250mW ZENERS Assorted for 75p. ’

50 ASSORTED TRANSISTOR ELECTROLYTIC CAPACITORS

@ 57p.

20 STC ASSORTED BRANDED 750 mA DIODES @ 50p.
STA::I(I;:)LE ROCKER SWITCHES 5 Amp 240 Voit @ 15p each
or 4 for 50p. .

TV SEMICONDUCTORS R2008 @ 50p, R2010 @ 80p, AY 102
@ 40p.

50 ASSORTED BRANDED TRANSISTORS some with House
Numbers with data for 95p

SILICON SOLAR CELLS -5 Volt 5SmA @ 35p, *5 Volt 50mA @ 50p.
-5 Volt 100mA @ 60p, -5 Volt 200mA @ £1, 5 Volt 500mA @ £2-20,
TAG ENDED ELECTROLYTICS 3300uf 6d4v.w. @ 50p, 4700uf
40v.w., @ 45p both 24 x [3".

100 SUB-MINIATURE ASSORTED DISCS 3-3pf to -0luf for 57p.

Please add 20p post and packing on U.K. orders under £2,
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MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete
with heat sinks and connection tags, data supplied.
Model 1158 500mW power output £1-10 +
40p post & VAT,

Model 1172 1W. power
output £1-36 + 45 post
& VAT,

Model EP0GO 4 watt
power outpui £2-40 +
50p post & VAT.

EP 9001 twin channe! or
stereo pre amp. £2-50 +
BOp post & VAT.

SMITH’'S 24 HR TIMER HEART
really the “Autoset’ without its plastic case.
This is a 24 hr twice on, twice off, clock switch
which will repeat until re-programmed. Switches
eated at 15 amps. Limited supples—g£3-85
VAT & post §5p each.

SOUND TO LIGHT UNIT
Add colour or white light

t0 your amplifier. Will ¥
operate 1, 2 or 3 lamps
{maximum 450w). Unit in
Box all ready to work-
4795 plus 95p VAT amd
postage.

MAINS TRANSISTOR PACK
Designed to operate transistor sets and ampliers.
Adjustable output fv., 9v., 12 volts for up to
500mA (c]a.ss' B worling). Takes the place of any
ot the following batiteries: PP1, PP53, PP4, PPS,
PP7, PP¢ and others. Kit comprises: main
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip at omly
£1:50 VAT & Postage 50p,

MAINS MOTOR
Precision made—as pged in
record decks and tape record-
ers—Ideal aldo for extractor
{ans, blower, beaters, ete. New
and perfect. Snip at 95p +
VAT & Postage 35p.

1” stackmotor £1-50 + VAT &
postage 38p, "13” stackmotor
22 + VAT & Postage 40p.

y AMMETERS

Xdeal for chargers ete. 2” sq. full
vision 08 amp 86p. 13" rousnd 0-2
amp §5p, 0-3 amp 85p, 0-4 amp 75p.
BRI Post & VAT 25p each.

RELAY BARGAIN

Type 600 relay, 2 changeover cne open and one
closed contact. Twin 500 ohm coils make this
suitable or closing off DC 6v, DC 12v, DC 24v
or AC mains using resistor and rectifier, 40p cach.
Resistor or rectifier 20p extra. Post & VAT 20p.

OVEN THERMOSTAT
Made by the famous Diamond H
Company, this has a sensor joined
by a capillary to a variable control
and when fitted with a knob is ideal
for many ovens or processes, 50p
each x post and VAT 15p.

SPIT MOTOR

200-250V  Induction motor,
driving a Carter gearbox with
& 1}7 output drive shait
rupning at 5 revs p.m. for
roasting chickens, also for
driving  models—windmills,
coloured disc lighting effects,
3XT£2-50 plus 50p post and

RECORD PLAYBACK

TAPE HEADS

Individual prces of these are:

2 track record playback heads 78p each.

4 track record playback heads £1-10 each.

Erase heads are also available separately—

2 track 50p—4 track 56p.

"MV metal mounting shields 80p each.

2 track heads aiready fixed on heavy mounting
vlate with shield £1-85. ALL PLUS 8%, v \T.

PRESSURE SWITCH
Containing a 15 amp change gver
switch operated by a diaphragm
which in turn is operated by air
pressure through a gmall metal tube.
The operating pressure is adjustable
but is get t0 operate in approx 10in.
of water. These are quite low pressure deives and
can in fact be operated simply by blowing into
the inlet tube. Original use was for washing
machine to turn off water when tub has reached
correct level but no doubt has many other
applications £2-10 each + 25p post & VAT,

MICRO SWITCH BARGAINS
Rated at 5 amps 250 volts,

ideal to make a switch panel

for a calculator and for dozens

¢t other applications.

Patcel of 10 for 8100, VAT and post paid.

HONEYWELL PUSH BUTTON

PANEL MOUNTING MICRO
SWITCH

1-2-3 bank, each bank conaist-
ing of the changeover micro
switeh rated at 10 amps 250
volts. Through panel fixing by
lock nuts complete with black
1” diameter knob. Prices 1 bank
40p, 2 bank 55p, 3 bank 70p,
All VAT and post paid.
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MULLARD UNILEX

A mains operated 4 + 4 stereo aystem.
Rated one of the finest performera in the
stereo field this would make a wonderful
gift for almost anycne in easy-to-assemble
medular form and complete with a pair of
Goodmans speaskers this ghould =ell at
about £30—but due to a special buik buy
and as an incentive for you to buy this
month we offer the system complete at
only £14-00 including VAT and postage.

DISTRIBUTION PANELS

Just what you peed for work bench or lab, 4 x 13
amp sockets in metal box to take standard 13
amp fused plugs and onfoff switch with neon
warning light. Supplied complete with 6 feet
of flex cable. Wired up ready to work. £2-75,
VAT & postage 65p.

TWIN OUTPUT POWER PACKS
These have two separately R.C, smoothed outputs
s0 can operate two battery radios on a stereo amp
without crosz modulation (they will of course
operate one radio-tape-casgette-caleulator in fact any
battery appliance and will save their cost in 3 few
months). Specs: Full wave rectiffication, double
insulated mains transformer—total enclosed in a
hard P.V.C. case—three core mains lead—terminal
output—when ordering please state output voltage
43v, 6v, 74v, 9v, 12v or 24y,

Price £3-85. Post and VAT included.

Learn in your sleep: Have radio playing and kettle
boiling as you awake—switch on lights to ward off
intruders—have a warm house to come home to.
All these and many other things you can do if you
invest in an electrical programmer. Cleck by famous
maker with 15 amp. onfoff gwitch. Switch-on time
z can be set anywhere to stay on up to 6 hours. Inde-
pendent 60 minute memory jogger. A beautiful unit. Price £2-95, VAT & Postage
60p, or with glass front, chrome bezel, £1-50 extra.

THIS MONTH'’S SNIP
24V 8AMP BATTERY CHARGER KIT

Full wave rectifier and mains transformer for battery charging operating
motor or special instruments ete.
£5-50 VAT and carriage paid.

LIGHT PIPE

A mains operated travelling light array. 24ft. long, it
uses 130 miniature bulbs which flash in sequences to
make bands of light move aleng the tube—The tube
can be draped around a particular item or set and
cannot fail to attract attention—complete kit consists
of —24ft. of translucent tubing—140 miniature lamps
§ yards multicore cable-—motorigsed switch, taps for
quick connections and full wiring instruction £15 for
the complete kit post and V A T. paid.

THERMOSTAT WITH THERMOMETER
Made by Honeywell for nermal air temperatures
40-80 ¥ (5-25 C). This is a precision instrument with a
differential which can be adjusted to better than
1-5 F. A mercury switch breaks on temp. rise. Elegantly
styled and encased in an ivory plastic case with clear
plastic windows, thermometer above and switch
setting scale below——aize approx. 387 x 32" x 1-47
deep—can be mounted on conduit box or directly on
wall. Price £2-25 plus 50p Post & VAT,

INFRA RED BINOCULARS

Made for military purposes during and
immediately after the last war to enable
snipers, vehicle drivers, etc. to see in the
dark, The binoculars have to be fed from a
high voltage source (S5KV approx.) and
providing the objects are in the rays of an
infra red beam then the binoculars will
enable these objects to be seen. Bach bin-
ocular eye tube contains a complete optical lems system as well as the infra
red cell, technical data on which is available. The binoculars are gnused, believed
to be in good order, in fact they were never jssued and are still in original cases,
but since they were made a long time ago they can hardly be called new. Sold
without guarantee. Price £16-50 per set.

RADIO STETHOSCOPE

Easiest way to fault find, traces signal from aerial to speaker
when signal stops you've found the fault. Use it op Radio,
TV, amplifier, anything. Coraplete kit comprises two
special transistors and all parts Including probe tube and
cryatal ear-piece, £2-95, twin stetho-set instead of ear-piece
38p, VAT and postage incl. in price.

MICRO RADIO CONSTRUCTORS FPARCEL
Not a complete kit but eight matching com-
ponents for building one as follows:—Embel-
lished plastic case, size 2} x 2¢” x 1},
Twin gang tuning condenser with control knob.
Oscillator coil. Set of 4 IF’s. Volume control
with on/off switch and contro! knob. Don't
migg this ferrific bargain only £1-00, VAT
and post paid.

ANGLERS AID AND FISH BITE INDICATOR
Provides an andible alarm when the fish bites. Kit of parts and full instructions
£2-50 including VAT and post.

TERMS: Where order is under £5 please add 30p surchargze to offset packingz
expenses.

J. BULL (ELEGTRICAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CR9Y ISG
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ITS FREE!

Our maonthly Advance Advertising
Bargains List gives details of bargains
arriving or just arrived—often bargsins
which sell out before our advertisament
can appear—Its an interesting list and
its free—just send S.A.E. Below are a
few of the Bargains still available from
previous lists.

Motor with -Gear Box by Swiss SAYA Company®
makers type no. AMY5-A48L. This is standard
220/240v. B0 HZ motor, 15 revs per minute final
drive speed, the drive shaft is 4mm dia. fitted
with pickup block Smm square. Price £2-50 +
20p. Post 15p + 2p.

Motor with Gear Box Crouzet, their type no, 392.
This is a 115v motor with final drive speed of
15 rpm, anti-clockwise, the drive shaft is 4mm
diameter, fitted with removable 8mm pickup
drive block. Price £2-50 + 20p, Post 15p + 2p.
Motor with Gear Box made by Smiths, their
type no. QIHG. 200-250v 50 HZ operated,
final drive shaft 60 rev per minwnte, Diive shaft
3:5mm diameter 200mm long with fiat. Price
£2-00 + 20p. Post 15p + 2p.

Motorized Time Delay. This contains } rev. per
minute motor for 24v H50HZ operation, with
incorporated is one way INC cluteh made by
General Time of USA, makers ref. E15450,
A2396 Ad. Coupled to the motor is a dial calibrated
0-120 seconds. When coupled to the mains, the
meotor operates and when the pre-set number of
geconds has been reached, the lever will trip the
changeover micro-switch. This obviously could
be used in photography or in other applications
where short duration switching off or on is
required. A very expensive piece of eguipment,
mounted on a2 frame approx. 2-5” x 37 x 14
deep with fixing feet. Price £3-50 + 28p. Post
30p + 3p *

Motorized Stud Switch driven by 50v SATA geared
motor at 20v’s per minute, This has 24 studs and
a commob slip ring and will rofate continuously.
Obviously has mabny applications. Ex-equipment
but covered by our normal ex-equipment
guarantee. Price £1-75 + 14p. Post 20p + 2p.
Mains Instrument Transformer upright mounting,
primary tapped every 10v’s from 200 to 240v's,
4 secondaries—130v at 176 mA, 160v at 126 maA,
6-3v at 1-6 amp, 6-3v at 225 amp. Separate
screen brought to the tag panel. Price £4-50 +
38p. Post £1-00 + 8p.

Mains Aunto Translormer 100w size chassis
mounting with fixing foot, tappings at the high
voltage end and at the 116v end. Very well
made transformer vacuum impregnated and
varnished for quiet operation. Price £1-50 -+ 12p.
Post 80p + 6p.

400w Power Transformer, chassis mounting with
fixing feet. Normal 240v SQHZ primary, tapped
200v and 220v, 2 secondaries 50v’s at 7 amps
with 36v tapping and 6v's at 8 amps, made by
Davenset, this weighs 15lbs and is approx.
51” x 43" x 331", Price 21250 + £1-00. Post
£1-50 + 12p.

250w Isolation Transtormer for mounting under
the service bench, this is in & normal frame with
fixing feet. Very good guality construction with
input and cutput terminal blocks. Price £8-57 +
80p. Post £1-00 + 3p.

EHT Transtormer 8:7kv 23 mA’s intermittently
rated with normal 240v, 50 HZ primary. This s
made by Landon Kingsway Ltd., mainly for
igniting oil fired boilers, their ref. no. 20/0347/02.
This is totally encased with fixing feet, 3 core
mains input lead and park plug type e.h.t. output.
Price £8-50 + 72p, Post £1-00 + 8p.

Car Batfery Trickle Charger, normal mains input,

" 12v. 1t amp output, totally encased with mounting

feet. 3 core mains input lead and output leads
terminatpg with car battery size croe. cliDs.
Price 2185 + 25p. Post 25p + 3p.

Flexible Drive 12” long with threaded couplers at
each end. Price £2 + 16p. Post 36p + 3p.
Gear Train in aluminium housing size approx.
63" x 83", 2 brass pillars for motor mounting
(1-9” fixing centres), first wheel made of fibre,
3 other steel and brass wheels, Approx. 80 turns
of fibre wheel give one turn of final drive shaft
which i3 3} dia. rod. Price £1-060 + 8p. Post
40p + 4p.

Relay 3000 Type, coil consists of 3 separate
windings, 2 at 400 chms and 1 at 570 chms.
7 sets of contacts, 3 of which are changeover,
2 others opeb when relay closes apd the lest 2
close when relay closes. Very versatile and useful
relay. Price £1-060 + 8p. Post 10p + 1p.

Flug-in 11 Pin Perspex covered Relay, coil operated
by B0v. AC or 24v. DC, 3 gets of very heavy
duty contacts, gold plated at least 10 amp rating,
maker Omron type MK.3P5. Ex-unused equip-
ment, with basge. Price £1-00 + 8p. Post 16p + 1p.
Reed Relay, Fliott ref. no. 37229/213. Uses
4 reeds, 2 of which are normally closed, the other
2 normally’ open. Coil defail'—voltage 12 d.c.,
resistance 2:7 Kohms, MA approx. 4-8. Price
£1-75 + 12p. Post 16p + 1p.

Oren Type Relay single screw mounting, 8 heavy
duty changeover contacts estimated at 10 ampa,
coil voltage 60v, AC, 20-35v. DC. Price 75p + 6.
Latehing Relays. Two relays mounted together on
a common chassis, size 837 x 1.3 x 2% approx.
Two relays are made to latch mechanically so
that when one is energised it will stay on although
its energising eurrent is removed until the other
one s energised, each relay has two pairs of heavy
duty gold plated changeover contacts. Coil volés.
48v. AC or 24v. DC. Price £260 + 20p. Post
I5p + 2p.

NUMICATOR TUBES

For digital insttuments, counters,
timers, olocks, ete. Hi-vac XNI11
Price £1-25 each, Post and VAT paid.
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TRAN s FOR M E Rs NO HIDDEN EXTRAS - frices include VAT and P & P. EXCEPT
1 WHERE CARRIAGE WILL BE ACCORDING TO: WEIGHT & DISTANCE--BRS,
ALL EX-STOCK—SAME DAY DESPATCH Electpcsil.Audio.'acééssories.serﬁic.dndug:‘to'rs; Panel Meters& Multi- Meters

MAINS 12 and or 24 Voit |50 voLT RANGE SWITCHES CALLERS WELCOME (MON.-FAL)

ISOLATING PRIMARY 240-250 VOLTS ! Prim. 200-240V SPST TOGGLE 3 FOR |06 MEel T s RN, Jo/ 0 WLY 32

Pri. [20/240V Ref, Amps o 6.95.33.40.50v | DPDT TOGGLE 3 FOR {-30ff =

Sec. [20/240 12v 24y DPDT SLIDE 6 FOR 106 CEFRONENT RAKS

Centre tap with screen 'S 025 ) ANTEX SOLDERING IRONS | 200 Mixed value resistors (count by weight
5 I5W £3-57 18W £3:31 25W 1150 Mixed value capacjtors (counc by weight;

£2:99 SOLDERING IRON KIT | 30 Mixed value precision resistors 4w 2%

£4-48 STAND FOR ABOVE | |5 Assorted pots & pre-sets

£1-49 10 Reed switches 3

g MAGNETIC TO CERAMIC 3 Micro Switches

15 CARTRIDGE CONVERTOR | 20 Assorted tag strips

16 OPERATING VOLTAGE 20-45V PLEASE STATE PAK REQUIRED

19- ONLY £3-17. . 90p PER PACK,

MINJATURES HIGH QUALITY MODULES | AUDIO KIT
Yolts £ | R RUE RMPLIFIER | £2°T8 | 24250 Aeifiere 1"
5 Watt RMS AMPLIFIER  £3- SR

10 Watt RM5 AMPLIFIER £3- +Pre-Amp
25 Wart RMS AMPLIFIER  £4-67 { | +-Power supply
125W RMS AMPLIFIER £I17- I+ Transformer
PREATE O AL e

- P for . . N
POWER SUPPLIES 3-5-10W £] - I+K.t_of parts to .mciude on
POWER SUPPLIES 25W £3-5 off switch, neon ind. Stereo
TRANSFORMER 3W £2 headphane socket. Plus In-
TRANSFORMER 5-10W  £3- structions book £32-18,

TRANSFORMER 25W £3- ———3
SR N DECK TEAK AUDIO KIT 25W

4 Speed Single-or Auto- Teak veneered cabinec

changer (chassis) T 162:4-113:4-3%:, aluminium

SB‘SRI Pllgl}\ to (Chassis) £20 54,chassis, heat sink and front
inglé and AuUta assis, ' pane! brackets plus back panel

GARRARD SP25 IV ( ", ) £21-36 and sockets etc. £11-21°

NEW STEREO 30

Complete Stereo Chassis inc.: CARTRIDGES

TR Ny | e 90 21
. . 1 ic E.E.I.C 0 &

Knobs (only needs Mains Trans.). | -Samic

Sureg 30 £I7-93. Mains Trars | ACOS GP93-1 £2-11

£3:56, Teak veneered cab. £4-54, | TCC AT-55 £4-42

o
_—0

LM

N —
COOMNCROUNLWN—~O

i

ouordhinhbwi
ONHONOO N LR DN

o ——

59 3000 66-40%F
* HIGH YOLTAGE 235 330, 330
115V or 240V Sec. | Qo8 isolatin 207 500, 500

}-4
il Prom. 200220 or 400/440 | 208 1A, TA
== Sec. (00120 or 200[240 | 23¢ 200, 200
P

214 300. 300

30 YOLT RANGE 214 300 00)

Prim, 200-240V VA Ref. £
;g0 243 5-91 |208 1A, 1A
Sec. 0-12-120-24 30V L 350 247 13.46 | 203 500, 500
ks ; 1000 250 28411 | 204 1A, 1A

2000 252 47-65% ' S112 500

AUTO TRANSFORMERS TBRIDGE RECTIFIER
Ref VA Aute Tabs I s50v 2A
{Watts) - £ | 100v 2A
%O 0-115-210-240 %'?g 100V 6A

5 L :
4150 0-1187200-420-240 5-54 200v (A

ROBRWNR BN

Soo0560um

’ 66 300 === 200v
N 67 500 ¥ B fy.59 | 400V
84 1000 - ‘38 | 400%
60 VOLT RANGE v jiﬂ ‘
+

S N-T-R—1-R—1_-N_JX-]

Prim. 200-240V o
Sec. 0.24-30-40-48-60v | 73 3000 46

Amps

1000V 2A
ok o 500V 10A{PM 7A6)
CASED AUTO TRANSFORMERS | TEST METERS STEREO FM TUNER fitted with Phase-lock Loop
%ﬁg};t:‘mns lead iRy (81 AT I Ity ng sZMKs £2 32[4 Pre-selected statioms supply 20-35Y. 90mA Max £22:72
20VA F Ref 113w 'AVO MM5 5 &

£2) » - g 3
VA &S AYOTT ies ] Barrie Electronics Ltd.
o £31_°|jrr Ref S5W AViEles s ind TR apT s, 3, THE MINORIES, LONDON EC3N1BJ .

POWER UNIT - Eglv?.\{OESROL\:t?i;trSwicc?es : TELEPHONE: 01-488 3316/7/8

Ploge direct into |13A 3pin socker 6-7-5-13 ~4 5« =759~
Plugs direct into |34 3pin socker 6-75- 13— a8 2 8a/v.™° NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

NODRHWmAWN—O
ocooooooCow

& 0
Greenbank Electronics ®n "
DIGITAL ‘E* LED DL-750E 0-6” CLOCK CHIPS OP-AMPS
cLoCcK DISPLAYS £l CA 3130 (COS/
MODULES, DL-704E 0-3” 70p  PL-747E0-67 AY.5-1224A MOS)  I5p
KITS DL-707E 0-3” 70p £1-30 £3:50 741 Minidip 25p
) DL-728E 2 x 0-57 PHOSPHOR MK 50253 £5-50 1C SOCKET
Further details £i-80 DISPLAYS Y.5-1202 £4 PINS solve your communica
N .54 -5 . -
free on request. BL-727E 2 x{g.go SLTO} 4 x °£55-80 A 202 76 :880 “_r,.%% tion problema with this
i 4-8tation Transistor Intercom systein (1 magter and
! § Suby), in é'oﬁﬁstikljt}asttic ;:;z.bim-i‘fia tr r.;eslg t;r wall
. i mounting. Callftalk/listen from Master to Subs and
CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25+, 25% 100F) . Subs to Master. Ideally muitable for Business, Sur-
CA 3130 0-75 4030/i4057 0-45 4059/ — 360 4098/14528 0-85 14532/4532 160 gery, Schocls, Hospitals and Dlzlce. Operates
4000714000 O-15 4031/ — 1-80 4060/ — 0-90 4099/ — 150 14534 — 6-0 on one 9V battery. On/off swltch. Volume control
4001/14001 0-15 4032/14032 0-B5 4061/ — l6-40 4700/ —  [-50 14536/ — 285 Complete with 3 connectinz wires each G6it. and
foidon; g8 R, L0 B@ - n MR adk I TR || aine INTERCOM
14006 0- 4714034 1-5 — : 1] e ‘15 / — 05
4007/14007 0-15 4035/14035 0-95 4066/14066 055  14502/4502 1-00 (4541 — |80 MAINS INTERCOM NEW MODEL
4008/14008 0-75 4036/ — 1-8B0 4067/ — 2-95 14505/ —  3-30 14543/ — .50 No batteries—no wires. Just plug in the Inains
4009/14009 0-45 4037/ — 0-75 4068/14068 0-15 14506/ — 0-35 14549/ — 2'95 for ingtant twa-way, loud and clear comuunication.
4010/14010 0-45 4038/14038 0-85  4069/14069 0-15  14508/4508 2-35 14552/ —  8.05 On off switch_and valume enntrol. Price £28-24
el 3 iwT, ta gouen o dmest L - 8| | v
14012 0 . 14071 ©- : — -2 - i
p el Bt R e R AR ' PHONE AMPLIFIER
; -6 : : 5 -7
40(5/14015 0-B0 4043714043 0-80  4075/14075 0-15 14515/4515 2-55 14557/ —  3-20 TELEPHG“E AM PllFlER
4016/14016 © 45 404;/“044 0-7% 4076/14076 1-25 14516/4516 1-10 14558/ — 0-50
40(7/14017 0-80 4045/ — 115 4077/14077 015 14517/ — 5-40 14559/ — . 2-95 y ——
4019/ — 0-80 4046/14046 1-10  4078/14078 0-15 14518/4518 1-00 4560/ — 1-95 =Y >
4019/14519 045 4047/ — 0-70 4081/1408! 0-15  14520/4520 1-00 14560/ — 155 O LY
4020/14020 0-90 4048/ — 045 4082/14082 015 4521/ — 2-00 4561/ — 0:45 1295
4021714021 .0-80  4049/14049 0-45 4085 — 0-55 14522/ — |-50 14562/ — 5-25 .
4022/14022 0-75  4050/14050 ©-45 4086/ —  0-55 14524/ — NyS 14566/ — 1-20 VAT £1-04
zgﬁﬁpgza ,g-lg :ggmiga g-;g 4089/ — 0-65 14526/ — 150  [4572/ — 0-35
4024 0-6 : 4093/14093 0-65  14527/4527 1:20 14580740108 &-00
4025/14025 0-15  4053/14053 075 40947 — 1-50 |4528,[’409B 0-85 |453|;4o|31 3-05 = = 1 ; 3
4026/ — 1-40 4054 — 095 4 Latest trapsistorised Telephone Awplifier with
4027/14027 0-45 4055/ — 1-05 4095/ — - 085 14529/ — 1-30 14582/40182 1-15 detached plug-in speaker. Placing the receiver on
4028/14028 0-70 4056/ — 1-05  4096) — 0-85 14530/ —  0-65 14583/ —  0-T71 to the cradle activates a ewitch for immediate
4029/ —  0-90 4057/ — 20-35 4097/ — 295 14531/ — }-25 14585/ — |45 two-Way conversation without halding the hapdset.
. l_M:my people can listen at a time. Incre‘a'.se eﬁimencg
Terms: C.W.0O. Ad.d VAT to all prices at 8%. Post etc., U.K. 10p per order. Orders processed same day. ::l;.]1:1?(;:;1:gsogh:%;tigo%n}:g!efi'e'ef‘;:) ;gﬁgr::::sv
Official govt., 'varsity, poly etc. orders welcomed. consult flles. No long waiting, saves time with
long-distance calls, On/Of switch, volume, Direct

tape recording model at £13-05 -+ VAT £1-12

GREENBANK ELECTRONICS (Dept. WIP) | | 578 5765 %05y price refuna uaranice
'WEST LOXDOK DIRECT SUPPLIES -PWy

94 New Chester Road, New Ferry, Wirral, Merseyside, L62 5AG, England. Tel:—051.845 3391 160 KENSINGTON HIGH STREET, LONDON, W8
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| FROM BI-PRE - PAK |

®Stlrlme Sound Droducts

UNIT 1 PRE-AMP]GONTROL - MORE POWER-LESS VAT

£780 ss 140 MK3
POWER

AMP.
Buiit for

;JNIIT Islatést add'm’f" in the ® jl:rttztbliensi:ivityéso mV, ad- i WATTS hal‘d work
tirling Sound range of realisti- ..o

cally priced constructional mod- ® Output—200 mYV for 50 mV in R.M.S 5::::;:‘:1enf:°::?|e :iea;ceer:::
ules is going to. assure many g Basscontrol —+15dBat 30 Hz P of this most popular power amp.
many more constructors of ® Treble control—+15 dB at 10 INTO 4Q now includes built-in output
obtaining quality where price kHz capacii:or :lvith impurov-ed stabirity
has prevented it before. UNIT | @ Balance control; volume con- * underseverestworking conditions,
offers full stereo facilities, is A 2 G ly used for P.A. di d
guaranteed and easy to connect trol; § .spmdles bushed si::ial;:ry :?;-k osrs |'40"°ﬁ'::: ::‘n_
e, ® Operating voltage—I0 to 16V 4+ 8% V.A.T. tastic value for the price.

MADE IN OUR OWN FACTORY IN ESSEX AND SOLD DIRECT

Build and save with Stirling Sound | Stirling Sound

BASIC MODULES FOR BUILDING UP TO A STEREO TUNER-AMP
POWER

DATA WITH EACH MODULE
® TUNING
S$85.201 X Geared variable tuning 88-108 MHz. AFC facility £5-00

$85.202 L.F.amp A meterand/or A.F.C. can be connected
(size 3" x 2") £2-65

§85.203 Stereo decoder .
For use with Stirling Sound modules, or with any
other good mono F.M. tuning section. A L.E.D.
beacon can be added to indicate when a stereo

signal is tuned in {(Red, 18p) (3" x 2*). £3-85

® POWER AMPS

§S5.103 Simple I.C. module, 3 W output £1-'75 5

$8.103-3 Stereo version of above £3'15 models to

§S8.105 5 watt amplifier to run from 12V. (3}” x2"x3") £2:25 choose from

$8.110 Mk.3 Similar to $8.105 but more powerfui giving $8.125 Not only do these excellent power
10W into 4 chms, using 24 volits £2:75 packs stand up unflinchingly to hard

§$S.120 Mk. 3 20 watt module when used with 34 volts work, inclusion of a take off point at
into 42 £3-25 around 13-15V adds to their useful-

$S.125 De-luxe hi-fi amp with only 0-04% distortion at ness and once again price value is
alt .evels. 50V operation. 25 W R.M.S. out £5-00 outstanding.

® CONTROL

$8.100° Active tone control, stereo + 15dB cut and boost Made to serve for years *
with suitable network £1-60 $8.312 12VHA £3-75

§S.101 Pre-ampt for ceram[ic p.u., radio & tape with g $S.318 18VHA £4-15*
passive tone control details 3 .60*

§S.102 Stereo pre-amp with R.LA.A. equalisation, mag., Ss.3 24V1A £4-60
p.u., tape and radio in. £2:25 S$S.334 34V/[2A £5-20*

$5.345 45V[3A £6-25*
Add 50p for p/p any model.

® POWER STABILISER
§8.300 Add this to your unstabilised supply to obtain a
steady working voltage from 12 to 50V for your
audio system, workbench etc. Money saving and .
Direct from the makers and obtainable only

H . *
very reliable £3-25 ) from Bi-Pre-Pak Ltd. Stirfing Sound prod.

ucts are designed by professional experts
NEW SHOWROON i oo oies s G | 350 s T S acony o<
TERMS OF BUSINESS : Road premises. All welcome cli;.sji.nbuted exclusivelytheouenyRisErs ke

VAT at 12;% must be added to Iolnl value of order except foritems marked ﬁ- -----— VHNEEN NN SO I BN

# or(8%) when VAT is to be added at 8%. No VAT on overseas orders. POST TO STIRLING SOUND (BI-PRE-PAK I..TD) 220/222 WEST ROAD

& PACKING add Mp for UK orders unless marked otherwise. Minimum mail WESTCLIFF-ON-SEA,ESSEX SSODDF l
order Ov orders, add £f for postage. Any differance

vAﬂ\l"All’:Acﬂrl‘l‘.’l"%’e\sl R:l ci:urged lTlRIbfl:ESllubjectftn aller?!ion vntho;t notice. I 7 l
‘effort is made to ensuree::)‘rr::lane:s :f?nfg%:t?ongomq 2/ Prssa] wrhiey TevEcy l Pleasesend ......... \onoMoas s A0 0000000000000000000000200002000 R I

« §* . & .3 3 a2 am Y U .. forwhichlenclose £ ........coivunnn.
Order your Stirling Sound products from ' ’ e i

Inc. V.A.T.

BI-PRE-PAKLTID e i
Co Reg No 820919 5 l

299 294 WEST HOAD WESTGUFF 0" SEA ESSEX sso gDF ADDRESS | foinseis T s i icsomiontimimrainsoss $ sisssssisissors o e e oY aaes
TELEPHONE: SOUTHEND (0702) 46344 | S T AU SO pwes i

CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD
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INCORPORATING A GARRARD DECK

Garrard 3 speed Deck automatic, manual
facilities together with stereo cartridge and
cueing device.

FI Stereo 21, easy to assemble audio system kit. No soldefing required.
B The unit is finished in SimiTeak:, and the acrylic top presents an

£ unusually interesting variation'on the modern deck plinth.

Includes - 3 speed deck, automatic manual facilities together

with stereo cartridge and cueing device.

Two speakers with cabinets.

Amplifier module. Ready built with control panet, speaker leads.

and full, easy to follow assembly instructions.

Specifications - For the technically minded.

Input sensitivity 600mV. Aux. input sensitivity 120mV. Power

output 2.7 watts per channel. Output impedance 8-15 ohms.

Stereo headphone socket with automatic speaker cutout.

Provision for auxiliary inputs - radio, tape, etc.. and outputs for

taping discs. )

i Overall Dimensions. Speakers approx 127% 9"x5”.' Complete
5 deck and cover in closed position approx, 192 12 x6:

COMPLETE ONLY Extras if required. Optionaf Diamond Styli £1,50

Specially selected pair of stereo headphones with individual level
£26 .95 1+ p&p £4-05 tontrois and padded earpieces to give optimum performance £, 25

Now the VISCOUNT 1V
30x30 Stereo Ampiiy]

i o i For the experienced
constructor the Viscount [V
amplifier comes complete
% with teak finished cabinet,
front trim panel. knobs and
all necessary metalwork.
The specification for the
NEW 30 x 30 is simitar to the
complete system offered
‘ helow, but of course with the
+£2-10 p&p bigger cutput.

LTIV T Yl EASY TO BUILD SPEAKER KITS
FANTASTIC REDU CTIDNS These superb simulated teak-finished speaker kits have been specially

designe}d by HT-IYC fgr 1I:|e cost-constious hi-;i ﬁmhusiasé wlhu VERI'I?S
) top quality speakers but doesn't want to spend the earth. Built to EM!'s
MP €0 Type (illustrated) £17.50 exacting specification, these new RT-VC speaker kits (350 type kit)
Less Cartridge e P&p£2-00 Ln:o:poratte 13 :;lB wnt;lfer, KE 'twegter and |I'natching Crossover.
; T asily put together with just a few basic tools.
CJ:?_ (?&tgﬁ’: trated) p &glsl{%% Specification (each speaker): Impedance 8 ohms. Power handling
itted Stereo Cartridge
All plinths finished in matching Teak veneer,

16 watls RMS (30 waits peak). Response 20-20,000 Hz Size
3Xke" THE NEW ‘COMPACT.

20"x 1"x 93" approx. Comparable built units (EMI LE3} sold efsewhere
KIT

for over £45 pair.
A compact tookshelf speaker system givfn? a high electro §

5 : Complete with
£25.50 pair complete  comanensand st
di
accoustic efficiency for the low powered amplitiar.

+ £5:50 p&p agram.

System. consists of a 13”7 x 8"

50 approx. woofer with a 3}”
The professional finish can be obtained with the minimum of
toals, the infinite baffle type enclosures come ready mitred and

tweeter, crossover compo~
7,50 + £1:70 p&p nents and circuit diagram.
professionally finished, and fix together with masking tape tilt
glue dries. s

Complete with crossover Frequency response: 20 Hz
The cabinet measures 127 x 9" x 5" deep approx. finished in

3y to 20 KHz, Power handling 15
simulated teak. incorporating a quality 8" speaker, maximum £7 50
a

Components and cireuit watts RMS into 8 ohms, (Peak
power handling 7 watts, impedance 8 ohms nominal, magnet

j diagram 30 watts.)
size 22" approx., with 13 parasitic tweeter. PAIR INCLUSIVE
+pép £1.70

VISCOUNT IV
STEREO AMP

COMPLETE 20 x 20 SYSTEMS
sysTEM 10 £80.00

The new 20 + 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuity, the
RT-VC VISCOUNT v qives you a powerful 20 watts AMS per chennel into 8 ohms. Superb teak-finished
cabinet, with anodised fastia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has a comprehensive range of contrals -volume, bass, treble, balance mono/stereo, mode
selector. and seratch filter. )

Front panet socket for sterea headphones. And a host of sockets at the rear - for left and right speakers, tape
recorder, auxiliary, tuner, disc and microphene. . .
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total distortion at
10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. - 3 millivolts at 47 K ohms (R.I.A.A); 2. Crystal/
ceramic PY. - 50 millivolts at 50 K ohms (RLAA); 3 4, 8. Tape Tuner/Aux. - 140 millivolts at 50 K ohms (flat
frequeéncy response); 5. Micraphone - 3 millivolts at 50 K ohms {flat frequency response). L.
CONTROLS: Push button ON/OFF, steres/mono, scratch filter. 6 position rotary selector. Individual rotary
controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux.
mains output. Frequency response: 25 Hz to 25 kHz at full rated output. Signal to noise
ratio: better than -50 dB on all inputs. Tone control range: Bass =15 dB at 50 Hz: Q“mwﬂe System
Treble +12 dB at 10 KHz. Power requirements:* 250V AC. mains at 60 watts.  With these speakers
Approx size: 153 "x 3"x10. P60 type deck with magnetic cartridge, de luxe plinthand £80 00 x
cover. Two Duo Type 11B matched speakers—Enclasure size 18%"x13%4™< 74" approx. in . ¢

e

veneer teak. Orive unit 10" with 24" tweeter. 12 watts handling 24 watts peak. + £6.50 p&p.
PRICES:—-SYSTEM la PRICES: SYSTEM 2
SYSTEM 2£92 -00 Yiscount IV amplifier Yiscount 1Y amplifier
Viscount IV amplitier (As System 1a) £29-00 + £2-10 p&p £29-00 + £2-10 p&p
MPG6O type deck (As System 1a} 2 Duc Type lib speakers 2 Duo Type Ill speakers
y Two Duo Type |1l matched speakers £34-00 + £6-50 p&p £48-00 + £7-50 p&p
— Enclosure size approx. 27 x 13" MPE0 type deck with MP60 type deck with
% 1]%". Finished in teak simulate. M_ag. carcridge de luxe Nyg. cartridge de luxe
Drive units 13" x & bass driver. and plinth and cover plinehjandteave?
8 £24-00 + £3-50 p&p £24-00 + £3-50 p&p

two 3" (approx) tweeters. 20 watts Total if purchased Total if purchased

AMS, 8 ohms frequency range — separately: £87-00 separately: £101-00

20 Hi to 18,000 Hz. Available complete  Available complete -
Complete System with these for only: £80.00 for only: £92.00 Scotland P & P Surcharge Note: 30x30 kit available
speakers £92.00 = £7°60 p&p L £6:50 p&p 4 £7-60 p&p System 1a £1.75 System 2 £3.50 only as a separate item.
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PUSH BUTTUN CAR RADIO KIT—THE TOURIST T

, ED
OR 'ruz szEmENC CAN SO

F
CTOR WH
covlS:Y“"oN A PmuTED g‘
REGT uiLD THIS KIY

Yyou CAN B

TECHNICAL SPECIFICATION

{1) Output 4 watts RMS output. For 12 volt speration
on negative or positive earth. {2} Integrated circuit
output stage, pre-built three stage IF Medule.
Contrals volume manual tuning and five push
buttons for station selection. illuminated tuning
scale covering full. medium and long wave bands.
Size chassis 7 wide, 2* high and 43 deep approx.
Speaker including baftle and fixing strip
£1.80+45p. p&p. Car Aerial

Recommended — fully retractable £7 o 40
£1.45+40p. p&p. +[1.05 p&yp.

NOW YOU CAN-BUILD YOUR OWN
PUSH BUTTON CAR RADIO!

This construction kit comprises a fully buiit and
aligned R.F.L.F. module; Printed circuit board, with
ready mounted integrated circuit output stage and
ali other components. The push button tuning
mechanism is fully built and tested ready to mate
with the printed circuit board. (once it is assembled).
NOTE: No test equipment is required for alignment,
but remember you must have the ability to solder on
a printed circuit board.

STEREQ CASSETTE

TAPE DECK KIT,

Kit comprises of ready huilt cassette tape
transport mechanism. Featuring pause

control. sclenoid assisted auto-stap,

3 digit tape counter. belt-driven balanced

fly wheel, OC motor with electronic speed

control. ready built and mounted record/ -

replay PC board.and twa VU meters. power supply,
PC board. mains transtormer. Input and output
sockets and two level controls. Specitication power
source 240 AC 50Hz. Output more-than 0.5v imput
mike —65dB.10KQ. DIN.—47dB. 100K . Track
system 2 channel $tereo record play-back. Tape

speed. 4.8CM/SEC. Frequency response 50-12.000 Hz SIgnaI

to noise ratio —42dB. Recording system AC Bias.Erasing

system AC erase.Bias frequency 57KHz. Size of mechanism
This is an advanced kit
not suitahle for those
without electricai
knowledge and those
ynable to solider.

8" x 5" x 32" approx- unit
easy to mount into your cabinet
3"-required to clear

hase of mechanism

approx.

AMPLIFIER

An ideal general purpose 35 watt mono amplifier with full
mixing tacilities. Suitable for D1SCO, PUBLIC ADDRESS &
GUITAR/MUSICAL iNSTRUMENTS. Unit housed in an
attractively styled teak veneered cabinet. 4 Inputs: DISC 1 &
DISC 2 {BDTH FOR CERAMIC CARTRIDGES). tape and
microphcne. CONTROLS: All level mixing controls are fitted with
integral switches, push button type. DISC 1 & DISC 2: Volume
combined treble filter. TAPE: Volume combined bass booster
switch. MASTER: Volume control combined onjoff. MIC: Volume
combined bass booster switch. INDEPENDENT BASS AND
TREBLE CONTROLS. -

TECHNICAL SPECIFICATION

Power output: 35RMS into 4 chms. Speakes: (Suitable for 4 to
.15 ohms speakers). Sensitivities: DISG 1 & DISC 2: 30 mv
(into 120k RIAA). Treble Filter Switch: 12 db(@ 10 KHz. Tape:
100 mv {into 120k Flat). Bass Boaster Switch+18 db@ 60 Hz.
Mic: 2 mv {equilised for dynamic).
Bass Booster Switch+20 db@ £27 50
60 Hz. Bass Control: £15 db@ 60 Hz. L

Treble Control: +12 db@ 10 KHz + £1-50 p&p

. -l- AEKHME flegam self ‘silectul push hutt_n I;'ayer 1
; or use with your steren system.
CARTRIDGE PLAYER v “recuie o e ste 21

Technical specification Mains
sensitivity

240V, Output

" As above but complete with build
yourself Unisound Amplifier Kit
(see onposite Fanel) + 2 ‘Campact”

£2450%§

+p&pf2-00

easy te build
speaker kits (see
woposite page)

For the man who wants to design his own stereo -
. here's your chance to start, with Unisound -
F pre-amp, power amplifier and control panel. - Just
" simply serew together. 4 watts per channel into
8 ohms. Inputs: 120mV (for ceramic cartridge). The
heart of Unisound is high efficiency !.C, monolithic
power chips which ensure very low distortion over
© the audio spectrum. 240V. AC only.

£9 95+£! 55 p&p |

Also available with the ‘Compact’ (see opposite page) easy build speaker kit F1450+ f2p& p

input.
1256mvV.

INCORPORATES: Pre-Amp with full mixing facilities, including switched input
for mic with volumé control. switched input for auxiliary with velume control,
bass and treble contrals, volume control and biend conteol for ‘turntahies. Two
B.S.R. MPBO type single play professional series decks. fitted with crystat cartridges.

TECHNICAL SPECIFICATION:
Pre-amp — Output — 200mV.
Auxiliary inputs — 200mV  and
750mV into 1 meg. Mic input — GmV
inte  100K. 240 wvoli opperation.
Turntables cagacity — 7, 10" or
12" records. Rumble, wow and flutter
Rumble Better than —35dB. Wow
Better than 0.2%. Flutter Better then
0.06% {Gaumont kalee meter).

Conssle size —

Unit Closed — 173" x 133" x84 "(app.)
Unit Open —35§" xlS x4’ {app.)
This disco cnnsule is IEI?E"Y matched
for the Reliant IV and Disce 50 or any
other quality amplifier.

The unit is L ished in black PVC with
contrasting  simulated teak edging.
diamond spun control knobs with
matching control panel. .

- Finish — Satin black mainplate with
black turntable mat inlaid with

brushed aluminium trim. Tonearm and YDI!I‘S for only
control i black and” ‘brushed

aluminivm. £55-.00 + £6-50 p&p -

AII prlces include VATlat current rates
i | Mait orders to Acton. Terms CW.0. All enquiries
i, stamped addressed envelope. Goods not despatched
|} outsids UK.
All items subject to availability.

DO NOT SEND CARD RO e e A any 21CHIGH STREET, ACTON, LONDON W3 6NG

subiect to change without notice. .
Just write your order giving 323 EDGWARE ROAD, LONDON W2

; Personal Shoppers EDGWARE -RD: 9 2.m.~5.30p.m. Half day Thurs
your cradit card number ACTON: 9.30a.m.-5p.m. Closed all day Wed.

@ Minimam oreer on ACCESS/BARCLAYCARD £15
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CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6E])
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
i ST. MICHAELS TERRACE, WOOD GREEN,

LONDON N22 4S]

CLEAR PLASTIC PANEL METERS

Phone 888-4474

BARGAIN PROJECT BOX,

Size 59%mm x46mm x 35mm these meters require a | A plastic box with moulded

38mm hole for mounting.

ME6 =0 to 50 micro amp Full Scale
ME7 =0 to 100 micro amp Full Scale
- MES =0 to 500 micro amp Full 8cale

MES =0 to 1 m/z Full Scale
ME10==0 to 5 m/a Full Scale

ME11=0 to 10 m/a Full Scale
ME12==0 to 50 m/a Full 8cale
ME13==0 to 100 m/a Full Beale
ME14=0 to 500 m/a Full Seale
ME15==0 to 1 amp Full Scale

ME16=1 to 50 volts
ME17=0 to 300 volts
A.C. Full 8cale
ME18="8" Meter
ME18=“VU’" Meter

extrusion rails for PC or
Chassis panels with metal
front plate fitted with four
screws (all supplied).

An ideal box to give a small
project a professional finish
SIZE (Interpal) 8lmm x
51mm x 2Bmm.

OUR PRICE
40p. +8%
L i

OUR PRICE £3- 50
+8%

WAFER SWITCHES
1 Pole 12 Way
2 Pole 2 Way
2 Pole 3 Way
2 Pole 4 Way
2 Pole 6 Way
3 Pole 4 Way
4 Pole 3 Way

30p each +8%

ANTEX
SOLDERING

IRONS& SPARES
X 25 26 watt -99
X25 Spare Element £1-47

CRESCENT BUBBLE LIGHT SHOW

X 25 Spare Bits No. 50,
51, §2
C240/2 15 watt 22-99

This budget system compares very favourably with C240/2 Spare Element,

more sophisticated and higher priced models.

Specification:

Projeclor—150W convection cooled. At 30t the

projected image is 16ft.
Motor—1 tev. per 2 min.
Ligquid Wheel—6in. diameter

Our Price £28 + 8%

C240/2 Spare Bits No. 2,
3 6 82p each
8T3. Soldering Iron S8tand
suitable for all models

multi colour. 21-10
Plus 8% VAT

POWER SUPPLY UNITS +
8%

PP1 switched 3, 4%, 6, 78,
9 and 12 volts st 500 m/fa,
with on/off ewitch and
pilot light. Size: 130mm x
55mm X 76mm.
ONLY £4-50
PP2 Switched 6—73—9
volt Batiery Eliminator.
Approx. size 23" x 24" % 317,
Ideal for cassette recorders
£3'283 PP3 Car converter.
From 12v Pos, or Neg. to
=§—74—9 volt. Easy to
fit and transistor regulated
£3-90

LOW VOLTAGE STEREO
AMPLIFIER

8 Transistor S8tereo AmpH-
fler with Vol'e, Base,
Balance and Tone Controls.
Approx. 3 watts jinto 8
ohm per channel needs a
8/12 volt DC supply and
is comiplete on a 2} x 737
P/C board.

Ideal for domestid record
players, ete. A Bargain at

2511249 VAT.

CABLELESS SOLDERING IRON WAHL. “ISO—TIP
% Completely Portable
Hesats in b5 seconds
Y Bolders up to 150 joints or more per charge
W Recharges automatically in its own stapd
% No AC leakage or induced current to damage
delicate components.
% Heats to 700 deg. F
% Fine Tip for delicate and general purpose soldering
Y Only 8" long and weighs just 6 ozs.
OUR PRICE £0-75+4 8% (spare bits are available)
FERRIC CHLORIDE

Anhydrous ferric chloride in double gealed one pound
poly packs. Qur Price §5p+ P/FP+VAT @ 8% per Ib.

3 XILOWATTS PSYCHEDELIC
g LIGHET CONTROL UNIT
Three Channel Bass.
Middle, Treble, Each
channel has its own
senaitivity control. i
Just comnect the in- 3 L
put of this unit to R mﬂ-
the loudspeaker ter- DTt ke S Rt
minals of an amplifier and connect three 250V up to
1000W lamps to the output terminals of the unit, and
you produce a fascinating sound-light display. (All

uaranteed.)
e £18:50 p1uc7ip P. & P89,

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%

ABS PLASTIC BOXES 8%

Handy boxes for construction projects. Moulded

P.C. ETCHING KIT

extrusion rails for P.C. or chassis panels, Fitted with | This kit contains all that

Imm front panels.

1005 ~ 108mm % 73mm x 45mm = 5§p

1006 =150mm x 76mm X 47mm = 72p

1007 =184mm X 124mm x 60mm =$1-28

1021 =106mm x 74mm X 45min (sloping front) = 55p

the constructor will need to
etch the circuits of his own
design.

Contents—Plastic etching

GOODMANS CROSSOVER

d.iph. Sample copper c¢lad

Bargain Price Crossovers manufactured by Goodmans | board; TLaminate Cutter;

for the - HBavant’’* Loudspeaker System. § way, 8 ohm. 1

£1 each + 1219 VAT,

b Ferric chloride;
Large Plastic 8poon; Etch

LOW NOISE LOW PRICE CASSETTES+89%

Resist Pen; Full Etching

Good quality tape in well made screw type cassettes. | Instructions.

Presented in single plastic cases.
C128=60p

C80=388p C90=48p

Complete and Big Xit

107% Discount on ten or more cassettes of one type | Value at £3-75p+8%

LOUDSPEAKERS+12}%

21" 8 ohm [i07]
24 40 ohm 80p
231" 80 ohm 60p
5” 8 ohm ceramic £1-26

10-INCE 8 OHM PUAL CONE
Manufactured by “ELAC" to a
very high standard these loud-
speakers are a real bargaln
SPEC:—8ize=10" Dual Cone,
Power=10 Watts
Frequency =40-12000Hz
+124% Our Price==£3-76p each

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
VAT—AIl prices are excluding VAT. Please add to each item the VAT rate indiested.

“

THE :
CAPACITIVE DISCHARGE ELECTRONIC
IGNITION UNIT

IMPORTANT NEWS |
WE ARE PLEASED TO ANNOUNCE THAT THE
“MANTA"” — ONE OF THE HIGHEST QUALITY
IGNITION UNITS AVAILABLE — IS NOW SUPPLIED
IN KIT FORM

CONSTRUCT THIS TOP PERFORMANCE IGNITION
UNIT AND BENEFIT FROM IMPROVED PETROL
CONSUMPTION, SMOOTHER RUNNING AND
INSTANT STARTING FOR YOUR VEHICLE.

KIT PRICE (INCLUDING POSTAGE AND PACKING, V.A.T.,
FULL ASSEMBLY AND INSTALLATION INSTRUCTIONS)
ONLY £16-50

(Ready made unit available at £19-85, including V.A.T.,
postage and packing)

Send S.A.E. today for full details of this fop qualily unit to:—

ELECTRO SPARENS

Dept. P.W., 187a SHEFFIELD RD., CHESTERFIELD
DERBYSHIRE S41 7JQ TELEPHONE (0246) 36633

YALVE BARGAINS

Any 5-84p, 10-£1:10, 50-£5. Your
choice from the following list:
ECHB4, ECC82, ECL30, EFs80,
EF183, EF184, PCB6, PC88, PCF30,
PCF802, PCL82, PCL84, PCLS5,
PCL805, PCL86, PFL200, PL36, B45—For mon. or colour this
PL504, PY33, PY81, PY300, PY8S, covers the complete WHF
EHS0, 0FLI, 0FL2, 0PLs4, 6F28 AR08 omplete with
Colour Vaives 30p each PLIS, prie’y and take only minutes
PL509, PYB00/A., Price £3'60 each.
POLYESTER CAPACITORS 250v/w {(MULLARD)

Price 25p per pack of five: 01uF, *O15uF, -022uF, -033LF, -04T4F, -1uF,
“154F, -924F, +33uF, - 4TuF, §-5uF,

Prices include V.A.T. P. & P. under £1-15p, £1 to £3-20p above £3-30p.
Overseas at cost. Money back guarantee on all orders.

ELECTRONIC MAILORDER LTD.,

62 BRIDGE ST.. RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3836

AERIAL BOOSTERS

We make three types of Aerial

Boosters all for set top fitting, with

Co-ax_Plugs and Sockets.

B11—For Stereo and Standard
VHF Radio.

B12—For the older VHF Tole-
vigion, please state BBC1 and
ITV Channels.

380

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.
P bility: 40 k. Fi 3 -
sgnw:i:i:latg? 85 t(:1’3] M f"e:ovra tifsw';?taelec'tﬁggle?: 3’ uttarrf:uigl%ﬂzeggnﬁﬁé
8 ohms. Operating temperature range: —20°F to +175°F. Size
(WxDxLy: 1-7/16” x 11-3/4” x 14-11/16”. Weight: 19 ounces.

£8'50 each Stereo pair £16'50

INCLUSIVE OF VAT AND POSTAGE

web europa

P.O. Box 9, Ruthin Clwyd

Practical Wireless, September 1976
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HY5

Preamplifier

HY30

15 Watis
into 8Q

HY50

25 Watts
into 8Q

HY 120

60 Watts
into 8Q

IHY200

120 Watts
into 8Q

HY400

240 Watts
into 4Q

POWER
SUPPLIES

I.L.P. Electronics Ltd. Please Supply
Crossland House

Nackington, Canterbury
Kent CT4 7AD Account number
Tel. (0227) 63218

The HYS is a mono hybrid amplifier ideally sulted for all applications. All common input
functions {mag Cartridge, tuner, eic) are catered for internally. The desired function is achieved
either by a multi-way switch or direct connection to the appropriate pins. The internal volume
and tone circuits merely require connecting to external potentiometers {(not Included), The
HY5 is compatible with atl [.L.P. power amplifiers and power supplies. To ease construc-
tion and mounting a P.C. connector is supplied with each pre-amplifier.

FEATURES : Complete pre-amplifier in single pack--Muiti-function equalization—Low noise—
Low distortion—High overioad—Two simpiy 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 4-7k at 1kHz.

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

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

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

OVERLOAD. 38dB on Madnetic Pick-up. SUPPLY VOLTAGE + 16-50V.

Price £4-75 4 59p VAT P&P free.

The HY30 is an exciting New kit from {,L.P, It features a virtually indestructible 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 suited to the beginner in audio who wishes to use the most up-to-date

technology available.

FEfI\:’rURES: Complete Kit—Low Distortion—Short, Open dnd Thermal Protection--Easy to
uild.

APPLICATIONS : Updating audio eduipment—Gultar practice amplifier—Test amplifier—

audio oscillator.

SPECIFICATIONS:

QUTPUT POWER 15W R.M.S, into 80 ; DISTORTION 0-1% at 1-5W,

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

SUPPLY VOLTAGE + 18V.

Price £4-75 + 59p VAT P&P free.

The HY50 leads i.L.P.’s total integration approach to power amplifler desian. The amplifier
features an integral heatsink together with the simplicity of no external components. During the
past three years the amplifier has been refined to the extent that it must be one of the most
reliable and robust High Fidelity modules in the Wortd.

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

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

OUTPUT POWER 25W RMS into 8¢ LOAD IMPEDANCE 4-162 DISTORTION 0-04% at 25W

at 1kHz

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz--3dB,
SUPPLY VOLTAGE 425V SIZE 165 50 25mm

Price £6.20+77p VAT P&P free.

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

FEATURES: Very low distortion—Integral heatsink—Load line protection-~Thermal protection
—Five connections—No external components

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

SPECIFICATIONS

{INPUT SENSITIVITY 500mV.

OUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE 4-16 DISTORTION 0-04% at 60W

at 1kHz
SEGI:JIALiNOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

+35
SIZE 114 50 85mm
Price £14.40+£1.16 VAT P&P free.

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

APPLICATIONS: Hi-Fi—Disco—Monitor—Power siave—Industrial—Public Address
SPECIFICATIONS

INPUT SENSITIVITY 500mV

QUTPUT POWER 120W RMS into 8@ LOAD IMPEDANCE 4-160: DISTORTION 0-05% at

100W at 1kHz.
:S‘:I&l{l’ALINOISE RATIO 86 dB FREQUENCY RESPONSE 10Hz-45kHz~-3dB SUPPLY VOLTAGE

SIZE 114 100 85mm
Price £21.201+ £1,70 VAT P&P free.

The HY400 is {.L.P.’s *’Big Daddy’’ of the range producing 240W into 492! It has heen designed

for high power disco address applications. If the amplifier is to be used at continuous high

power levels a cooling fan is recommended. The ampilfier includes all the qualities of the rest

of the family to lead the market as a true high power hi-fidelity power module,

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

components.

APPLICATIONS: Public address—Disco—Power slave—Industrial

SPECIFICATIONS

OU\TVPU.I;kEOWER 240W RMS into 40 LOAD IMPEDANCE 4-16Q DISTORTION 0:1% at

240 at z

SIGst\dlAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Mz-45kHz —3dB SUPPLY VOLTAGE
4

+
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £29.25+£2.34 VAT P&P free.

PSU36 suitable for two HY30's £4.75 plus 59p VAT, P/P free.
PSUS0 suitable for two HY5¢'s £6.20 plus T7p VAT, P/P free
PSU70 suitable for two HY120's £12.50 pius £1.00 VAT. P/P free.
PSU90 suitable for one HY200 £11.50 plus £0-92 VAT. P/P free.

15—240 Watts!

5 L .
# T
&
et
~a

Available
June '76

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

Total Purchase Price

| Enclose Cheque [] Postal Orders [] Money Order []

Please debit my Access account [J Barclaycard account [

Name and Address

Signature

Practical Wireless, Seprember 1976
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INVERTORS

240v-50Hz from your 12v car battery

25 watt-£4-75 300 watt® (12v)-£33-08
40 watt-£8-27 400 watt (24v)-£39-05
75 watt-£12-03 500 watt {24v)-—£48-13

150 wati-£21-27 1Kw (50v)-£127-00
300 waftt (24v)-E26-45 1-5 Kw (110v)~£140-80

All abave invertors are in kit formi 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 built 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.

FLUORESCENT LIGHT INVERTER KIT
8 watt-12v—Fluorescent light, suitable for
tents, caravans. houses, boats and secondary
lighting for factories, hotels, &c.

12”8 watt £3-90 + 35p p. & p. Built up
£4'90 + 35p p. & p.

21713 watt £4-20 + 52p p. & p. Built up

£5:30 + 52p p. & p.

TRANSFORMERS AND COILS
Both high volume and small order capacity
available.

Special offer. Miniature mains fransformer
6-0-6v-6vA. 85p + 10p p. & p.

P.E. ORION STEREO
AMPLIFIER

o e e
¥ ] i o @
g e L

20 + 20 Watts r.m.s. into 8 ohm load. Distortion
less than 0-01% 100Hz-10kHz. Freguency

response 4 1dB 20 Hz to 20kHz. Hum leve!

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 £47-30 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.

INSTRUMENT CASES
Bookend Amplifier and attractive styled Instrument
Cases available. Send S. and A. envelope for
-Price List.

MM AN NN RENEEED NAE

ENSEEEENEBEEEN

ASTRO IGNITION

Complete kit of parts for this proven
and tested system £10-45 inc.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. Alsc 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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ESSENTIAL BOOKS FOR RADIO AMATEURS

VHF-UHF MANUAL
(3rd edition)

by D. S. Evans, PhD, AlIM, G3RPE,
and G. R. Jessop, CEng, MIERE, G6JP

Since 1969 the RSGB VHF/UHF Manual has been a best seller
around the world as the standard textbook on techniques and
equipment for amateur radio transmission and reception at
frequencies over 30MHz.

Over 400 large-format (180 x 245mm) pages packed with ideas,
information and constructional details of tried and tested equip-
ment, each specialist topic contributed by an acknowledged
expert in the field.

Chapters on receivers, transmitters, space communications,
filters, aerials, microwaves and much more. Stmple amateur
television is covered and a data section provides valuable facts
and figures to help the constructor. Many of the designs make
use of integrated circuits, and the microwaves chapter gives
details of equipment for use up to 24GHz.

The most comprehensive and up-to-date review of vhf and
uhf techniques available today.

Price £5-70 post paid

A GUIDE TO AMATEUR RADIO
(16th edition)
by Pat Hawker, G3VA

Extensively revised and enlarged, this latest edition reflects
current interest in ssb, vhf, transistor and valve equipment, and
Ciass A and Class B licences.

It describes how licences are obtained and provides guidance

.on home-built and factory-made quipment.

112 pages, full illustrated Price £1-17 post paid

RADIO AMATEURS'
EXAMINATION MANUAL
by G. L. Benbow, G3IHB

The standard book for all would-be licensed radic amateurs
studying for the Radio Amateurs' Examination.

Fully up-to-date to meet the present examination syllabus
requirements.

96 pages Price £1-13 post paid

These are just a few of a complete range of technical publications, log books and maps for the radio
amateur. Send a large stamped self-addressed envelope for the complete list.

The RSGB is the national society representing all UK l;adio amateurs. Membershib is open

to all interested in the hobb

: write to the membership section and ask for full defails.

'RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON., WCIN 2AE TEL: 01-837 8688

Practical Wireless, September 1976
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NEW MULLARD & MAZDA VALVES

TRANSISTORS-INTEGRATED CIRGUITS

Pracrical Wireless, September 1976

T All transistors,1.C’s offered
duaily boxed y
All indivi tgd Full EXPRESS EXPRESS are new and branded.
and guarante to b POSTAGE POSTAGE Manufactured by Mul-
trade dlscoun_ts o o_na ]ﬁsph'm;d‘:?l"-l . 16p per order in UK lard, Texas, RCA, Fer-
i aive » o
fide companies. Price [ uh saiion ranti, Motorola, ITT,
and availability lists on - Fairchild, Lucas, etc.
. . AALLD 0-07 ) BD151 048 » -
application. _ AAZIS. 013 | BDls3  0%0 Quantity discounts on
D70 069 EFS0 042 PCCBL 084 ) PLOOL  L40y30C16f oo 8}2 PEe %l application. Send SAE
102 | PL508 178 | PCF800 1.92
DY86/7 070 | EFSs 110 | PCOSS Tl A2 oms |Brins 038 | for full list
DYSea 043 | EFSS 070 | PCCSE 098 | PLSO 238 a0l 40127 oss | pri7s  oag | for full lists.
T U R TR L L e — AC128 015 | BF1s0 038
FRosL  Oop | BFel 148 30  0-84 | PYS1/800 072 | 30F5/PFS18 ACI7¢ 635 | BFISL  0-85 | OA200 008 ; ZTX500 €-13 | aN2004 Q20
ERC8L  0-89 | EFg -} ECF! ¥82 070 4 ACIS7 021 | BF184 010 | OA02 906 | ZTX501 015 | 2N29044 085
EBree D6t Eres  1Siireorer 147 | BRRZ. 02| serry ACIO8 030 | BFlss 018 | OCI8  1-00 | ZTX508 016 | aN3905  0.88
L ) i e T (v g L e AOY21 035 | BFI07 015 OC20 200 | ZTX531 085 | 2N2905A .85
Hptes ey TG -9 | DCE200 160 pycnos 160 | 30FI2 108 AOYSS 076 | BF200 032 | 0C23 125 | ZTX550 018 | aN2908  0-29
Bose Q%9 mriec o3| rporam 180 )| 2YSNA 30 ECCL W ADLO 050 | BFE6L 088 | 0C35 040 | INOI4 003 | AN3D268 018
BeSR  QEsyEIe0  Too |momeel pep TIUEN RS | ORI I%0 ADl49 Q70 | BFE9E 086 0C28 100 | IN4OO1 0-08 | 3N3002 918
ECR0 084 EL3 140 | pcrsos 108 | EY 128 | 30LLIPCCEd AD1S1 044 | BFWI0 061 |O0C35  0-75 | IN400S 0-07 | aNB0st 045
EQOST 068 ELBG oo | ECFE06 097 | o1 117 ¥ AD162 044 | BFX20 (-28 [ OC36 060 | IN4COZ  0-08 | aN8525 061
Docor 00 | BL%4 020 |PcEHoo 178 |Uies b | sorasy AF115 095 | BFX88 024 | 0C42  0-40 | IN40O4 0-08 | aNBSI4 1-00
Bocez 070 | Erer 180 Pcuez 084 | ramoso Lot | PoUsOs 185 AVIIS 048 | BFYS0 090 | 0G4 020 | ING0OS 010 | aNse18  o.08
Boce Ol Emw TR lEcLes 097 | upoer. o8 | soLis - 13 AFil7 084 | BFYSL 030|0C45 080 | IN<Oos @13 | 2N8703 o1
HCay 103 | ST i3tirore: 098 | UDpay g6t | SIPAMR 18 AFlS6 048 |BFYSz 0320 |OC71 095 | INGOOT (0.1% | IN3708 018
ECC85 02 ey 080 | FCL8S 0721 Gocss 0.6 17} AF289 044 | BR100 0-40 | OC72 0-88 1 1N4009  0-06 | IN3704 0-14
ECcss  1-22 EY86/87 070 | PCL8S 097 | pomgl  1vs | Poaby 198 ABY27 040 [BY100 027 [ OC76 080 | IN4148 006 | aN3708 Q18
BOOLY oy By 061 | POLB05/85097 | yores  1-0p | 80P10 ABY28 08§ | BYl126 014 (0CT7T 086 | 1Bo21  0-07 | aN8T0E @11
B S B 3Mlipso 26| vorss iop| POz 106 BA103 025 | BY1Z’ 012 |0C81 029 |T62033 (.00 | aN3707 013
BOFgz 090 PFL200 1-23 ( ULs4  1.28 | 39PL1/ BAL1S 010 | BZXOL series | OCBID  0-88 | 1820514 0-20 | aN3708  0-07
B 078 1G5 13| eLas a0 | gves oo 1136 BCIO7 014 020 [ OC81Z 075 | 1821004 020 | aN8TOD 910
BoHnL 1M Ce Th|Euet 1@ |bmory 30PLI3/ ECI0S 018 | BZY8S eories | 0C83  0-60 | 163010 @85 | 3N8710° 011
B b tI  NE Rl i | teosum | B BCl09 olf 010 | 0C140 150 | aNess  ©-15 | aNa7i1  #11
Bl W B o | o | aeg BCII3 015 | CRE1-08 045 |0C170 030 |aNee7 818 | IN3s1p 668
BOLS) 198 RCEs B 53 19 118 | PoLis 17 BOLLT 021 [CRSl<0 085 OCITI 040 |aN706 010 aNss30 OB
BT b wel Bl adinersi ettt bb BOI43 080 | CR83-05 040 | 0C200  1.00 [ GN706A 018 | ANs#2? 050
B SmlEen a0ttt SR 081 BOl7 010 | CEB340 065 [0C201 1.0 [aN1151 685 | 33903 818
ECL86 082 | PCS0O0 084 | PL Bols 808 | MJEMO 047|0CIOT  180|amiiss g4 | aae 90
BOI6SC 015 | MIESI0 068 | OC! -5 | AN1302 018 | aN29O8 &
PY500 110 | 635M . 0-08 BC182 018 | MIEB20 0-65 | OCPT1 120 | aN1308  0-15 | aN3908  0.25
NEw VALVES PY81/200 050 | 6J6G 048 BOMSSL 018 | MIBawss 1-7 | ORPIZ  0-60 | ANI206 088 | aNL0IS  o.25
‘PY801  ¢-BS | 676 0-85 BOIML 018 | MIEGOSS 078 | ORPGO 08 | aN1a0y 41 anam 018
il BP41 800 [ 677G 080 BC338 015 | MPF103 ¢- : : -
lnd|VIdua"y boxed and 8P61 085 QJ%T ggg BCY3 ng‘g u;;}g: g;: ;}(Iz‘:zg[) %gg 31;{:3; g:: gg:g:; zﬁ
50 | 8K : BOYSS 038 | M -3 - - -
e oy L of EUFOs oty o i’ SE | B ol Mol o MEEL widie IR A6 o
o w . BO .18 . S - d
eoatly roduoee inentts chEE M| womioow s o BIE SR sBIMY
: : BOY72 018 | OAl0 O : . -
greatly reduced prices.|Uisr o7 |6X8¥ 070 BCZIl 085 [ OATP 010 | ZTX301 014 | INDIS0 078 | 40381  0-4
. uEmeso. GAlEEE 3 BD14l 100 | 0AS1 018 | ZTX302 018 | aN2869A 0-18 | 40362  0-40
Quotations for any L A o ¥4 BDI24 066 | OAGL  0.07 { ZTX304 024 | IN264E 080 | L0480  O-85
1 B0 | 6Q7G 040 -
valve not listed. Send | yzca o3| 64 o8 SN7400 016 | BN7428 040 | BN7486 047 SN74145 . 126 | SN74103 DGO
ist UBFS® 080 | 9BLIUT  0-58 BN7401 016 | GN7430 018 | BN7490 055 | EN74150 175 | BNT4198 £00
SAE for lists. UCCSs  0.50 | BBN7GT  0-86 ENT403 018 | BNTdSe 087 SNT4SLAN, | SNTals1 100 SN74LS4 140
80 | 88Q7GT  0-40 BN7408 016 | BNT43T O 100 | BR74154 £00 | SN74190 1-
AZI 100 EF374 150 ; N78 soo | JORA2 080 .m?g :.50 BN7404 026 | BN7438 0-37 | BN7492 070 | SN74150 1.00 | BN74106 1.50
AZ3L 100 EF39  1-25| 042 048 | orss  0-40 | 6V6G 040 BN7400 (8% | BNT440 022 | BNT493 070 | 8N74166 1-00 | AN74187 1-90
CBLS1 140 EFS0 0851 0B2 048 | UGres 990 | qvauT oo BN7i06 043 | SN7441AN | BN7494 080 | BN7T4157 0.95 | SN74108 $1%7
- CL33 1-50 | EFss 0-48 | PC86 085 | ypgy 076 | 8X4¢ 045 BN7407 048 0-92 | BN7495  0-80 | BN74170 2-52 | EN74199 268
Cysl 1-00 | EF86 0-50 | PC88 0-85 [ 1pgg 0-50 | 6X5Q 0-45 BN7408 088 | BN7442 070 SN7496 098 | BN74174 187
DAFSl 040 ] EF89 0-88 | pgg7 055 | UL41 0-85 | 6X5GT 085 SN7409 028 | BN7450 Q18 | BN7497  8-87 | gN74170 1-10
EF9l 040 [ pCaco 088 . i BN7410 018 | BN74E1 018 | BN74100 180 |'BR74178 1.98
Damaon L Ore:  Sdwpnst o 3 016 | BN74107 048 | SN74190 B
DCCoo  1-35 | EFge 050 | pPoCay 04b | yya 0-86 | 7B7 0-80 BN7411  O-25 | BN746 dis | Gurei e BN74 Bl ggg
DRl 40 | EF95 0-48 | PCCss 0-68 | gyss 046 | 705 2:00 8N7412 080 | BN7454 ol | ARaiTs foiss BN7419
DFoa 0-60 | EF88 080 | PCCss 058 VR105/50 0-80 | 7C8 1-60 BN74183 0-88 | BN7460 030 | BNTaIIs o8 - |
Dxol  0B0; EF183 040 peCiss 085 | ypiso/a0 048 | 7HT 080 Ty Do e ot | SHIE ums DIL 14pin I3p
DK93 100 | EF184 040 | poFg0  0-40 o 08¢ | TR7 130 BN7417 088 sm’ni S e e pin i3p
DKo8 078 | FL32 080 | pOFRe 0-48 165 040 | 787 295 8N7420 018 | EN747 ) e
nT.H2 80 | EL33 800 | PCFs6 088 1T4 046 | 7Y4 89 BN7422 0-85 | BN7480 o_sg ARgele o SOCKETS l6pln !7p
DLS4 085 EL3M g-;g PCF801 g-g: 384 05 | 13ATS 048 8N7428  0-87 | 8N7483 I-1 t
‘60 | pCFE0S 0 88 13AT7 048
bie Rt Gl m o min o -
ggg PCF806 ggg 5U4G 126! 12AU7 098
‘85 | pCFROs 1 i 7 088
0-85 | pCras 045 g‘;;gg %‘Z: %gg}a g-no
oS0\ PCLES 07045 o9k | 12mRs 080 .
086 | PCL84 050 ii5yo  0igo | 8oL 040 Toh dded ® OSCILLOSCOPE TUBES
060 | pcLas 060 | AR5 048 | S0C18 - 1-00 0 he aaue
10| S sus a0 M 4% | go all opders P
: .54 | B0C18 Q-
o8 040 | GAsrc 100 | some 100 DG 7-5, VCR 139A
46 | PD500 1 -80 | SOFLI 100 i
050 | pENes 085 | SATE 48| SoFra 100 Wialves B Plasf;lg: All at £8-00 each, +p & p 50p.
080 | PL3G 0881 4n,q ggy i SOFLI4 100 Transistors 129 o
076 | PLBL  O58|gnpe .4 | SOL15  0-B8 Add 8%, VAT
080 | pLe2 050 | ggme 09§ | 80117 0-88 Integrated
031 | pLR3 0-50 | gnJs 0-7% | 80P4MR  1-80 Circuits & Metal =
090 | PL84 0-80 1 gRQ7A  0-88 | 30P1% 100 B .
0% | PLo0D 088 |epR7 188 | S0P1S 096 Can Transistors SPEC] AL OFFER
085 | PL504 085 | gRA7 140 | S0PL]1 095 o
g;g E:';SS g'gg 6BW6  1-00 | 20PL1S Hg 8%
86 | a7 100 | S0PLM 1. —— "
g-00 ; FL802  2-00 3(14 0-40 | 35W¢ 0-80 TERMS OF BUSINESS: C.W.O. A/c’s available to approved companies
340 | PX25 880 ) gCDeG  1-60 | SEZLGT 070 on application. Telephone and telex orders accepted. Export and
200 | PY33 088 8 g:ﬂog 50$DBG igg trade enquiries welcomed. Open daily to callers 9 a.m.—5 p.m. Monday
;;g ;;gé 8‘22 0-90 | B13ITT 17-60 to Friday. Prices correct when going to press.
150 | P¥s3 0-50 1-00 | B13SUSBR 7-00 Prices on application for any types not listed,
100 | PYS8 063 0-75 | B66A 200 Obsolete valves a speciality,

'VALVE MAIL ORDER CO.

- Climax House, Fallsbrook Rd.,
Streatham SW16 6ED
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LIQUID CRYSTAL

CONTINUOUS DISPLAY
UNIQUE BACK LIGHT
for night time illumination

SPECIAL
OFFER

£29 .

INCLUDES FULL

YEAR
GUARANTEE

Hours . Mins . Secs . Date

Stainless Steel Case and Bracelet included.
(Gold Case and Bracelet £2-64 extra)

Only high quality American modules are used with tull
UK servicing facilities available.

LED DISPLAY
£21=

INCLUDES FULL

YEAR
GUARANTEE

k- : s
Gold or Stainless Steel Case and Bracelet included
with this watch.

Hours . Mins . Secs . Alpha Day . Date

To: Quartz Watch Offer (Dept. PW)
Metac International, Cross Lane
Braunston, Northants. Tel: 0788 830672

Please send a Liquid Crystal/LED Quartz Watch. | ha«¢ enclosed a cheque/
POJor debit my Barclay/Access card NOu.cceaveeenieersaes for £32-83L.CD/
£24-28LED which includes VAT & P.P. (LCD gold case and bracelet Include
£2-64 extra)

TRANSFORMERS

MAINS SAFETY ISOLATING Primary 240V, Sec. 120V or 240V.
Please state which type you require.
All tynes are screened and Centre tapped to earth.

s
V.A. OPEN CASED | SOCKETS CARR- | CASED
(watts) TYPE | P.&P. TYPE |S5amp |15 amp| |AGE TYPE
complete
£ p £ st
50 3-98 62
100 4:-53 70
200 7-26 a0
250 880 1-10
350 - 10-59 1-18
500 1218 1-34 23-25 1 — 0.A. 1-20
750 1865 0.A. 30-80 1 — 0.A, 1-20
1000 26-00 0.A. 37-77 2 - O.A. 2-40
1500 2985 0Q.A, 44-30 3 — O.A. 3-80
2000 35-00 0.A. 51-85 1 1 0.A. 2:70
3000 5560 0.A. 7535 3 1 0Q.A. 5-10

CASED TYPES These are of extremely high quality to British Standard
Specification, with resettable fused primary winding, and
are fitted with covered outlet sockets. Housed In steel cases
with carrying handles and 3ft of 3 core cable.

12V or 24V MINIATURE TRANSFORMERS
;{L m:;v f?v hich voltage Primary voltage 240V
a. state wnl Wi
AMPS PRICE P&p || Sec-volls mA  PRICE P&P
LA A - 3-0-3 200 1-37 25
1 -5 1:58 45 0-6x2 1A i-80 45
2 1 2-05 45 -0x2 330 1-34 28
: g §'52 gg 0-9x2 500 1-83 45
‘18 0-9x2 1A 2-60 52
A H . Co-5x2 20 130 25
12 8 4-93 as 0-20x2 300 1-72 52
16 8 6-35 120 0-20x2 1A 3-08 72
2 10 9-27 1-20 0-15-27 x 2 1A 386 72
SPECIAL OFFER Primary 240V. 1
Seec. 24V. 500m.amp. S99 + 45p, P. & P,

We manufacture Power Transformers to customers owr specla} requlrements,
please send details of any Transformer you may require custom huilt. All
querles must be accompanied by S.A.E.

PLEASE ADD 8% V.A.T. TO TOTAL PRICE

S. G. Wright's Ltd., Bishop House Works, Rylands St.,
BURNLEY, Lancs. BB101RG Tel, 26934

384
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Become:
a radio
amateur.

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

------u-------'!-w
Brachure, without obligation to: WwWeos
BRITISH NATIONAL RAD!O

& ELECTRONICS SCHOOL, Dept RCB36

£.0.Box 158, Jersey, Channel Islands.
NAME

ADDRESS .
(Block cape pisasa)
-------:.--—--------------J
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TANGENTIAL BLOWER HEATER
240V 2KW can be 3

switched for two
speeds and 1KW Ro-
bust and efficient. Ap-
erture 737 x 13”7 size
overalllengthw’ Price
£4-25 plus p. & p. 750

DIGITAL DISPLAY INDICATOR
by KGM, Type M4. window size §” wide,
i-" high, depth 18", height 34" plus front
flange (" top and bottom). This is an
Acsylic edgelit unit illuminated by 12V
flange type bulbs (as our min, lamp type D)
Currently sold at £14:00 plus, our price
£3-85 inc. lamps, plus p. & p. 3

W@@@

MINIATURE LAMPS
'IE"ype (%'II:) Volt/Curr.

Type (Dla } Volt/Curr.
AWJ 3MM MA

5-6V 60 3MM 2-5V 360 MA
B 4MM 4V 250 MA 5-6 60 MA
5V 60 MA E 4dMM 6V 200 MA
12V 40 MA 6-3 200 MA
12V 100 MA 14V 40 MA
14V 76 MA F 4MM 2-7V 60 MA
28V 40 MA 12V 150 MA
14V 80 MA

C 5MM 28V 40 MA
G Small telephone jack type 6 or 24V

Price: Xspes A-F £4-00for 25, 50 and upwards 13p each
Type G 45p each, p. & p. 20p per order.

RIBBON CABLE

4 way side by side P.V.C. 7 strand red-green-blue=
yeliow {miniature) 50 metre reels £4-50. 250 metres £20
P & P 70p 50 metres. £1-50 250 metres.

CENTRIFUGAL BLOWER

240V powerful, efﬂclent by Universal
Electric. 3,100 f infet dia. 47,
outlet approx. 23" x 2%’. overal| wldth
5”7, overalt dia. 5‘” Price £4-75 plus
p. & p. 75p.

ARROW SWITCH
Press on/press off,
single hole fixing SP
ST size 137 x 7 prestle
extends 1”. Rated 2%
amps. Robust. Price
for 5 {min qty.) £1-75.
10 or more 30p each.
p. & p. 30p for 5.

MEM LIMIT SWITCH
Snap action 5 amps at 240/410 A.C. size base 33" x 13"
x 1% plus heavy duty roller plunger 11” ext. or 1” when

compressed. Very robust for tireless operation,
weather proof, Price £2-20 plus p. & p. 25p.
RELAYS

QOctal base 2 C/QO & amp contacts i
following voltages: 12V a.c. 43V d.c.

110 d.c. 230 a.¢., all £1-25 each pius

base 15p postage and packing 15p.

11-pin 3 C/O 6 amp contacts, following

voltages: 115 a.c. 48 d.c. 24 d.c. all

at £1-50 each, bhase 15p plus 15p _ --

p. & p.

10 K.W. ISOLATION TRANSFORMER
Prim. 200-240V sec. 120-0-120V, size 18”7 x 15” x 26"
high, weight approx. 250ibs. Price £110 inc. VAT
delivery charge at cost.

ELECTRO-TEC

COMPONENTS LTD.

CROUZET MICRO SWITCHES
(NON ARC)

Types A/B no. 83-112 nfo or
n/c_as desired, rating 5 a
240V, size 1§” x ¥ x ¥ high.
Can be stacked horizontally
or vertically, in this mode,
top switch can operate
multiples. Type A has
straight through plunger,
whllst Type B is encased at
bottom. Makers priceapprox.
£1-40 each, our price 45p
each (min. gfy. 5) plus 15p
per roller {(as shown) plus
20p p. & p.

Type C miniature no, 83-132,
size §” x 3" x 3” hiagh, plus
tags, § a 250V Price 30p
each {min. 5) Lever " long
19/16” long either type 8p
each, plus p. & p. 20p.

Type D similar to Type C,
but with tags underneath,
uses same lever as Type C
or can be banked horizontal-
ly and double lever ({(as
shown} supplied at 12p.
Prices as type C.

Type E no. 83-131, 10 a 250V
size 14" x ¥ x 3 high. 30p
each {min. 5) plus lever 1%”
Ionig_', 8p each plus p. & p. 20p
eac|

NORPLEX COPPERCLAD FIBREGLASS

First grade material. 1 & 2 oz. copper size 43" x 37"
thickness double sided '/s.” */15” °/ss” /22" single sided
1" & ?/sd” all types £10 per sheet, Carriage £2 one
sheet plus 50p additional sheets (G.B.).

THUMBWHEEL EDGE SWITCHES
(Plessey) ten position
0-9 {singie pole ten way)
medular, any number may
be banked. Contact rating
2a. A.C, or D.C., colour
black, slze overall 52-58
hlgh. x 12 wide x 49 mm
deep. P.C. pitch 156,
: Price £1-50 per unit, end
| mounting cheeks £%-00
per pair, p. & p. 30p any order.

SOLENOID BY WESTOOI.._
240 a.c. type MM6 3Ib
pull. 23" X
Travel 17, £1 50 each
plus p. & p.

240 a.c. lype MM‘ 2Ib
pull. 14" x

Travel 1”. £1 25 each
plus p. & p. 25p.

MAINS SOLENOIDS

This litile wunit gives
vertical lift of approx- ™
imately 1in,  through

hinged “elbow'. Bracket
incorporates 2 fixing
screws. Length of arm,
21" 240V. a.c. Pull at coil is approximately 1lb. Price
£1-25 plus p, & p. 20p.

ALL PRICES INCLUDE V.A.T,

Whilst we welcome official orders from established
companies and Educational Departments, it is no
longer practical to invojce goods under £10, Therefore,
please remit cash with orders below this amount.

317and 364 EDGWARE RD,,
LONDON, W2,
Tel: 01-723 5667 01-402 5580
WE ARE OPEN 9-6 MON. TO SAT. OF INTERESTING ITEMS!
e A T P P L T e —

MUFFIN “PANCAKE” FANS
As used in computers and other
installations where silent con-
tinuous efficient cooling is
needed. These fans are 115V,
50Hz drawing only 14 watts
437 x 43" x 18", They can be
coupled in pairs for use on 240V
dropping resistor can be supplied
fs?)r 50p. ONLY £6:50 plus p. & p,

SPRITE “"PANCAKE" FANS
Simllar to "'Muffin", physmaliy
smaller, drawing only watts
but still giving extremely high
efficiency with minimurd fuss.
115V 50 Hz can be used in pairs
from 240V a.c. dropping resistor
supplied for §0p. Size: 3¢ x
3%” x 13”. {Large gquantily avail-
abie, special quotations). ONLY
£450 plus p. & p, 50p.

6 DIGIT 24V d.c. COUNTER
Non re-set 3 watls, size 13”7 x 1”7 x
13/16”. Brand new. Plastic encased.
Price £2-25 pius p. & p. 25p.

SOLDER GUN BY ETP
240V for instant heat and speedy soldering. 100 watis,
built in spot lamp. Price £3:50 plus p. & p. 50p.

BENDIX MAGNETIC CLUTCH
A superb example of Electro-

mechanics! The main body is in

two sections. The coil section is ~
fixed and has a Zin sleeve. The p
drive section rotating on the
outer perimeters. The uniting
plate has 2in 1D bearing con-
centric with main section and s
18-tooth  ¢og wheel. When
energized {ransmission Is ex-
tremely powerful, 24V d.c. at
240 MA. Our price just £2-76

i
==

plus 30p p. & p.
PROGRAMME TIMER
— e 12 bank. cam operated

micro switéhes, infinitely
variable switching 240V.

==

o Speed 15 r.p.m. (4 secs
per rév). Price £8-95 plus
p. & p. 70p.
SHADED POLE GEARED MOTORS
110 r.p.m.
240 a.c., high Torque,

approximate overall size
31" x 337 x 24" and spindle
dia. £”. Price £3-50 plus
p. & p. 50p.

SYLVANIA SWITCH
Complete with  magnet.
normally c¢losed, 3 amp
vacuum sealed. 13’ long
37 dia.

10 for £2-50, 50 for £11-08,
100 for £18- 40 plus p. & p.
30p. for 10 to 100.

LIGHT DEPENDENT RESISTORS
Matched pairs, Pioneer type 174 similar to orp 12
resistance 1K to 40K, dia §” with $” flanges. £1-50 for
two pairs (minimum) 10 or more pairs 50p. per pair
plus p. & p. 15p.
EPGE CONNECTORS (CINCH)

Single contact sockets, 27 way .15, can be cut to
length, moveable end mounts. 10 pieces {minimum)
for £4-00 plus p, & p. 25p.

VISIT OUR NEW BIGGER AND
BETTER SHOP-—-NOW OPEN
AT 354 FOR A WIDE RANGE

HIGH POWER AUDIO AMPLIFIER MODULES
THE ONLY TRUE HI-FI MODULES AVAILABLE

UNCOLOURED SOUND FROM CRIMSON CEB0 60W.rms/8n £14-55 !n€cluswe
ot VAT
In the design particular attention has been CE100 100 Wrms/dn £17:55 ¢ oo

paud to the transient response, With a
sensible rise-time of 8ps, an exceptional
slewing-rate of 6v/ps, and only 40dB. of feed-
back, transient intermodulation distortion 1s
minimised. A two pole Zohel network gives
excellent control into reactive loads result~
ing ina settling-time of 15ps for 8l 2pF
Send cheque/RO, to:

SAE &z CRIMSON .ELEKTRIK

hiterature,

Oversens 74 STATION ROAD
RATBY

engs. welcome,
\_tel 0533-3g6211  LEICESTER

Sensitivity
14 transistors

[ EE R R S EEE R

TH.D. -03 % typical up to rated power, 1kHz.
frequency resporise 12Hz- 35kHz. -23dB.
Unconditionally stable.

Signal to noise ratio >110dB.

250mv. into 56kn.

4 diodes.

load tine sensing.

D.C. coupted, suitable for 213 to 35v.

Fully protected —

OVER 2,000 ELECTRONIC COMPONENTS INA

Please serd me
the 100 page
Tandy catalogue

I Addre:
I PW -

Small size - only 80x120x25 mm.
Fully tested and guaranteed. )

BLOCK CAPITALS PLERYK
—— e MM RS W

I Tandy Corporation (Branch UK), Bilston Road,
Waednesbury, W. Milands WS10 7N

Nationwide supermarket of sound!
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High quality audic

N\AA 2
NEW,

REQ FV TUNER

Fitted with Phase Lock-loop Decoder

i FET input Stage Typical Specification:
_, VARI-CAP diode tuning  Sensitivity 3u volts
OUR PRICE ONLY % Switched AFC Stereo separation 30db
% Multi turn. pre-sets Supply required 20-30v
% LED Stereo Indicator at 90 Ma max.
1 :

The 450 Tuner provides instant programme selection at the touch STEREO
ofa button ensuring accurate tuning of 4 pre-selected stations, any
- of which may be altered as often as you choose, by simply changing PRE-AMPLIF'ER ] u n

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 he
used if no suitable supply is available, together with the Trans-
former T461.

The $450 is supplied fully builf, tested and aligned.
The unit iseasily in stalled using the simple
instructions supplied.

Frequenc
) 21'"-!:—20l‘(l)-'lz.mmmm‘e % IdB
A top quality stereo Sgnsmvuy of inputs:
pre-ampiifier and tone " figfConnRut 10mV inso
trol it T . \ ohms
con unit. The six 2. Radio Tuner 104mV into
push-button seiector ~ 109K ohms )
switch provides a -soaﬂ‘l'l:'::-“ P.U. 3mV into

choice of inputs ~ P.U. Inbut equalises to R1AA

together with two  gopre, "aihir 1dB from 20Hz to
) 20KHz, Supply 20-
really effective filters ~ Dimonsione-toamm v

for. high and low fre-

mm.
quencies, plus tape output, £]3 50 pdp B
MK60 AUDIO KIT: , - “r

Comprising: 2x ALSD's 1 x
KIt of narty o ey onlogPsAﬁ&. 1xBIMB0, 1x PAI0O, 1 front panel and knobs. 1

insiruction booklet, €O h neon Indlcator, stereo headphone sockets o

.(I:-o AK/:;) AU?I? '&TTPLETE PRICE £27-55 plus 62p postage il
mprising: Teak venecered 7 i ” - ”

aluminlum chassls, I71eavaeisl.rpi( c::n;'n;rto,s,fza;g x 111" x 33", other parts include

. . . ] br:
@ Max Heat Sink temp. 90C. @ Frequency response 20Hz. [late sockets etc. KIT PRICE £9-20 pluc 629 poosacy, »/US back panel and approp.

@ Distortion better than 01 at 1kHz. @ Supply voltage 15- \

50v. ® Thermal Feedback. ®Latest Design Improvements.

® Load—3,4,5, or 16ohms. ®Signal to noise ratio 80db. I GOMPLETE

@ Overall size 63mm. 13mm. A"Dlﬂ 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 satisty the most
critical A.F. enthusiast. ~
‘ " ONLY .

Stabilised Power Supply Type SPM80 T+ 7 WaTTS Ms

) ) . The St
SPMB80 is -especially designed to power 2 of the AL60 and powt stpgi e with oo tereo pre-amplifier, power amplifiers
Amplifiers, up to 15 watts (r.m.s.) per channel simul- Wllt broduce a high quality audfo unit suierrs of 3 transformer or overwind
taneously, With the addition of the Mains Transformer Simele :’L’Et'l.“”é‘!."’ Ceramic pick-up, stereo R !\:;'?dr::'?etof
BMT80, the unit will provide outputs of up to 1-5A at asV. Is supplied with 'full’;gslreuglfigrl;gdll;?‘a?:ﬁ front irst class resuts, this unit
Size: 63mm, 105mm, 30mm. Incorporating short circuit fuse and fuse holder and universal mounme brackate no0s: maine switch,

tecti stalled in a record piinth cabinets of 9 brackets enabiing it to be in-
protection. Fi2ilable. Ideal for the beginner of the agyanary corairuction or the cabinet
INPUT VOLTAGE 33-40V. A.C. n In S riormance with-a minimum of instaltagon el o pequlres Hi-
OUTPUT VOLTAGE  33V. D.C. Nominal ' TRANSFO) £2 e
QUTPUT CURRENT _ 10mA-i5 amps £3.00 RMER £2-45 piusezppap
OVERLEAD CURRENT 17 amps approx. TEAK ¢ ] 7

. ] SE .

DIMENSIONS 105mm x 63mm x 3¢mm AsE £3-85 piusempan. | 5 BT,
TRANSFORMER BMTS0 £260 + 62p. postage 7

05

e

Practical Wireless, September 1976

wwWw americanradiohistorv com


www.americanradiohistory.com

NOW BI-PAK
BRINGS YOU-
The AL8SO
35" power Amp!

ONLY
6 + 8% VAT

A High Fidelity Power Amplifier with a maxi-
mum Power Output of 35 watt R.M.S.,

which has a maximum operating voltage
of 60v. A MUST for all HI-Fl users.

Maximum supply voltage 15-60v

Power output for 2% THD 35 watts R.M.S.
Harmenic distortion 0-1%

Load impedance 3-8-16 ohm
Input impedance 50K ohm
Freauency response +3dB 20Hz-40KHz
Sensitivity for 25 watts O/P 280mV R.M.S.
Max. Heat sink temperature 80°C

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

Dimensions
Mounting
Fuse requirements

AND for those who need more

POWER AMP e
Specnally designed for use in—
Disco Units, P.A. Systems, high power
Hi-Fi, Sound reinforcement systems

SPECIFICATION

Output Power: 125 waft RMS
Continuous

Operating voitage: 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

ON’LY f1595 +8% VAT

Total harmonic distortion
50 watts into 4 ohms: 0-1%
50 watts into 8 ohms: 0-06%
S$/N ratio: better than 80dBs
Damping factor, B ohms: 65
Semiconductor complement: 13
transistors 5 diodes
Overall size: Heatsink width
180mm, length 205mm, height
40mm

Practical Wireless, September 1976

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-amplifierenabling 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- £2 55
[

vided with astandard DIN input socket

for ease of connection. Supplied with
POSTAGE &

PAGKING

full, easy-to-follow instructions.
Postage & Packing add 25p untess other-
ise shown. Add extra for airmail. Min. £1-00

AL 20-30

7 AUDIO AMPLIFIER
' MODULES

"The AL20 and AL30 units are similar In their
appearance and in their genera! specification.
However, careful selection of the plastic
power devices has resulted In a range of
¥ output powers from 5 to 10 watts R.M.S.

The versatility of their design makes them
ideal for use in record players, tape
recorders, stereo ampliflers and cassette and
cartridge tape players in the home. Harmenic
Distortion Po = 3 watts f = 0-25% Load
Impedance 8-16 ohm
Frequency response + 3dB Po = 2 walls 50Hz-25KHz.
Sensitivily for Raled O/P—Vs — 25v. RL == 80 ohm
f=1KHz 75mV. RMS. Size: 75mm x 63mm x 25mm.

Bass and Trehle controls. Compiete

AL20; 5w AL30 10w
R.M.S. R.M.S.
L]
I ‘ \ I 2 with tane output.
Fr(equency Response 20Hz-20KHz
Bass and Treble range L12dB
Input Impedance 1 meg chm
Input Sensitivity 300mv
L Suppiy requirements 24V. 5mA
Size 152mm X 84mm X 33mm

Transformer T538 £2.30

NEW PA12 Stereo Pre-Amplifler
completely redesigned for use with
AL20-30 Amplifier Modules. Fea-
tures include on/off volume. Balance,

Power supply for AL20-30, PA12,

8450 etc. Input voltage 15-20v A.C. Output
voltage 22-30v D.C. Qutput Current 800 mA
Max. Size 60mm x 43mm x 26mm.

£1.20

Bl-PANX

iP.0. BOX 6, WARE, HERT
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\/\/iréﬁff or \/\/h@t )

biased towards radio communications of one

sort or another and this is not surprising when
you realise we were born on the back of the cat's
whisker when the only contact the amateur had with
electronics was through the subject of radio and
allied matters. The trouble with electronics is that it
is one of the most dynamic of the sciences and is
constantly broadening its boundaries to provide
applications in areas totally removed from what we
normally think of as radio.

I l ISTORICALLY this magazine has always been

It would be shortsighted of us if we stuck our heads
in the sand and ignored the widening scope available
to us. In the past we have received criticisms that we
were too much “radio orientated” but was this
necessarily a bad thing? After all that is what our
name implies! Nevertheless our more established
readers will have sensed a change in our policy over
the last eight to ten years because it is in this period
that we have made great efforts to move into the more
general area of electronics. At the same time we have
tried to bring a more rational approach to our designs.
No longer do we rely on the “junk box”; we try to
avoid designs that are birds nest entanglements; the
valve (sadly to some of us) is virtually eliminated from
our projects; we have introduced the “Easybuild”
projects which, although they may be complex
concepts, are perfectly straightforward for the home
constructor—with limited test resources—to make.
More recently it will have been noticed that we are
favouring printed circuit designs not only because
they leave little possibility for error but because they
enable the amateur to make equipment of greater
aesthetic appeal. Qur Readers’ PCB Service has
shown how popular this move proved to be!

Without wanting to be complacent we feel that few
people would quarrel with this policy of diversifica-
tion and improvement (apart from the demise of the
valve!). We are not, however, without problems and
dilemmas. Each month we try to provide as broad a
based coverage as possible to please as many
readers as we can but within the number of pages
there is a limit to what can be published in any one
month,

Ideally we. would like to cater for the beginner, the
established "Ham”, the Hi-Fi enthusiast, the disc
jockey, the motorist, the photographer, the intellec-

tual and the practical handyman all at the same time
but this just is not possible. The problem is com-
pounded by the nature of our projects. On the whole
we try to publish designs in their entirety in a single
issue but this would immediately debar worthwhile
projects such as organs, discotheque systems and
other more sophisticated projects like our Video-
Writer, which is now in its second part.

We have to continually ask ourselves ‘‘should we
avoid complex projects just to attempt to please all
people all of the time?" We have to assess whether
there is likely to be enough appeal for a project to
make it a worthwhile proposition; but what is the
criterion of a worthwhile project? Should the decision
be based on its novelty value, its economics, whether
100 or 10,000 people are likely to make it, or its
intrinsic educational value? By and large we try to
work on these four basic criteria giving most
emphasis to novelty and educational value. Un-
fortunately electronics is developing at such a rate
that educational projects, although desirable, tend
to be expensive because they inevitably verge towards
the new approach with expensive components. This
does not necessarily mean that they are not good
value for money but we know that projects costing
more than ten or twenty pounds tend to be outside
the scope of most readers—particularly if they are
relatively inexperienced and loath to take a gamble on
their own abilities. (Perhaps our Easybuild policy
coupled with the PCB Service helps a bit in that
direction!)

In our own minds novelty is a prime requisite for
all our projects but is the most difficult to achieve.
Most of our regular contributors will know that
designing a project is only a small problem compared
with coming up with an original idea. Radio is, per-
haps, one of the most difficult subjects into which to
inject novelty—because it has been around for such

-a long time—and this brings us back to the beginning

of the piece. Without diversification we feel our pages .
would soon become repetitive and boring but how
far and in what way should we diversify?

The important thing is that we satisfy YOU the
reader and the only way we can do this is via a touch
of positive feedback, If you have an axe to grind on
the subject why not write in and let us know of your
criticisms andjor suggestions.

LIONEL E. HOWES—Editor
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ORAM ELECTRONICS
D LIMITED, the Leeds-based
mail-order distributor of
electronic components, kits and
radio/hi-fi accessories specifically
servicing amateur radio, elec-
tronics and hifi enthusiasts,
announce the introduction of their
catalogue amendment leaflet.
The range of ‘“simple-to-con-
struct” kits has also been ex-
tended. These are ideal for the
beginner and experienced amateur
alike. For further information
please contact: Frank Chable,
Doram Electronics Limited, P.O.
Box TR8, Wellingion Road Indus-
trial Estate, Wellington Bridge,
Leeds, LS12 2UF. Tel. Leeds
(0532) 34222.

Fiji enters space age

The picture shows the 105ft dia-
meter: dish aerial of the earth
station at Wailoku, Fiji. Speaking
at the opening ceremony re-
cently, Mr. H. Lillicrap, Chair-
man of Cable and Wireless said,
“We expect that within the next
decade the volume of interna-
tional telephone and telex will
have increased more than 6-fold.”

Operating through an Intelsat
IV communication satellite,
22,300 miles over the Pacific, the
station provides direct links with
both Australia and New Zealand.
If needed, further links can be
added to places as far apart as
Hong Kong and Canada, in the
third of the world covered by the
Pacific satellite.

Physics for the 1980s

HE |Institute of Physics
I Education Group, with the
Association for Science
Fducation, has arranged a con-
ference on School Physics for the
1980s. It is to be held at
Worcester College of Further
Education from 1800hr on Friday,
September 10th to 1300hr on
Sunday, September 12th 1976.
Changes in school organisation,
the rapid development of com-
prehensive  schools, teaching
methods involving mixed ability
groups, changes in exams and
the relationship between science
and society are sufficient guaran-
tee that the place and content of
physics courses in schools during
the next decade will be signifi-
cantly different from what they
are today—these are the issues
the conference will consider.
Further details and application
forms may be obtained from the
Meetings Officer, The Institute of
Physics, 47 Belgrave Square,
London SW1.

New catalogue

ARSHALLS of Crickle-
M wood tell us that they
will soon be issuing
their new catalogue which com-
prises 158 pages. It’s supposed to
be a “bumper” edition, twice the
size of their previous one and
contains such gems as a new
opto section, new range of tools,
more semiconductors, a range of
varistors and many new
accessories. Personal callers can
get their catalogue for 30p but if
ordered by post, it costs 35p.

P.W. Video-writer
E have been informed
\; V by Marshalls of Crickle-
wood Broadway,
London NW2, that they are

offering a special price reduc-
tion to PW readers of manu-

facturers brand components.
They are able to supply 6 kits
of parts comprising semi-

conductors and passive com-
ponents, For example, kit No. 5
comprises the six Texas RAM’s
and one G.I. ROM for £20-30
(including VAT and P & P).
Telephone Marshalls or any of
their branches for further
details.

Sandhurst Road, London,

NW9 inform us that they
are able to supply memories for
our Video-Writer project. Type
2102-2 (1 or 2) 4-bit static RAM
is £3 including VAT. Type
RO-3-2513 ROM (character
generator) is £8-50 inc. VAT.

TECHNOM_ATIC Limited, 54
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Super hush

WHILE AGO, JVC intro-
A duced their ANRS auto-

matic noise reduction sys-
tem for reducing background
noise and  hiss. This well-
established system has now been
superseded by an even better sys-
tem known as Super ANRS. Ad-
vantage of the new system is
that in addition to eliminating
tape hiss, it also reduces the
distortion caused by too-high
recording levels.

JVC claim that with Super
ANRS, signal-to-noise ratio is
improved and frequency response
widened up to 20kHz. The dyna-
mic range of cassette tapes is
also extended.

One of the drawbacks of the
system is that Super ANRS re-
corded tapes must be played back
on a suitably equipped Super
ANRS machine, Also it is diffi-
cult to edit the tapes recorded by
this method.-—JVC (UK) Limited,
Eldonwell Trading Estate, Staples
Corner, 6-8 Priestley Way,
London, NW2 7TAF.
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continuously variable over the range 18Hz to

18kHz. Its output is a square wave having a
virtually constant amplitude and mark/space ratio
at all frequencies. Although the use of TTL ic’s
makes these desirable qualities available, the unit
was designed as a useful, wide range, A.F. source and
not as a precision instrument.

A particularly useful feature of the Octavia is its
ability to provide a signal exactly one octave re-
moved from the set frequency, by the action of a
single switch, whilst in use. The output level and
waveform, including rise time, remain as the
original signal.

PRINCIPLE OF OPERATION

The design is, perhaps, unusual in that the oscil-
lator frequency is not the frequency indicated by the
dial. This is because the waveform of the type of
oscillator used varies with frequency, so it provides a
variable frequency trigger source only.

The output waveforms are produced by triggering
an SN7473 i.c. which contains two J-K Master-Slave
bistables. The first divides the oscillator frequency by
two and provides the indicated output, the second
divides the indicated outpui by two and gives the
signal removed by one octave. Fig. 1 shows the
relationships between the oscillator and the divided
signals.

To prevent any effects of output loading, the signal
is fed to the output socket via buffer amplifiers.
These are provided by an SN7400 quad gate i.c.

D.C. coupling of signals is used throughout to avoid
reactive degradation and to ensure satisfactory per-
formance when driving T.T.L. ¢ircuits.

THIS UNIT provides an audio frequency output

Osc. trigger
puises

THE CIRCUIT

The two semiconductor integrated circuits per-
form the major functions of the unit and these
items, plus the discrete components required, are

shown in TFig. 2. which is the complete schematic

diagram of the circuit.

- The oscillator has been described in an earlier
PW issue and, assuming range capacitor Cl has been
selected, its action is as follows. On switching on,
the initial high current through Rl to charge Cl
turns Trl hard on. The collector volitage of Trl

»
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is insufficient to allow Tr2 to conduct. As the char-
ging current decreases, the collector current of Trl
also decreases and its collector voltage rises to a
level where Tr2 can commence conduction. This turn-
on process becomes cumulative with capacitor C1
now discharging through Tr2, VR1 and R3. The
voltage developed across VRI and R3 progressively
cuts off Trl, its collector rises and increases the drive
to Tr2. This build-up continues until the voltage de-
veloped across R4, coupled with the rapid discharging
of C1, biases Tr2 into cut off. The cycle then repeats.

Within any range, variations in frequency are de-
pendent on the resistance between the emitter of
Tr2 and the base of Trl. However, if the value is
too low, oscillation will not be maintained, A fixed
resistor, R3, is included to ensure that the minimum
is never reached. :

The collector voltage of Trl provides the triggering
pulses for one section of IC1, being applied to pin
1. The Q output at pin 13 drives the second half
input, pin 5. The Q outputs of both halves are fed
independently to buffers. Pin 12, the first half, to
IC2 pins 4,5,9 and 10, whilst pin 9 is taken to IC2
pins 1,2 12 and 13. The outputs of IC2 on pins 3 and
6 are available, by selection at S2, for outputs of the
unit. Pin 6 of IC2 is the indicated frequency and
pin 3 is half that indicated on the dial. Although
all four sections of IC2 are driven no outputs are
taken from pins 8 or 11. They are, of course, avail-
able for future development by the constructor.
The output of the buffers is developed across VR2
which enables the unit to be used with significantly
less than the normal output.

The unit is powered by a 9V battery and, to pro-
vide the 5V required for the TTL, Tr3, R6, D1 and C4
act as a series stabiliser.

Practical Wireless, September 1976

CONSTRUCTION

Most of the components are mounted on a small
printed circuit board, shown full size as Fig. 3. The
switches and potentiometers are mounted on the
front panel and the range capacitors are mounted
between S1 and VR1. The position of the capacitors
enables easy removal and replacement to obtain the
correct frequency coverage. If tight tolerance capa-
citors were used they could be mounted anywhere.
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The assembly of the components to the board pre-
sents no difficulty, but, as always, care must be taken
to ensure that the integrated circuits are inserted
the correct way round before soldering. The use of
ic sockets would not prevent incorrect insertion bit
it would make changing easy. '

The box for the unit can be any size, shape or
material provided the following two points are taken
into account, firstly that the oscillator component
leads are kept electrically remote from the output
wiring either by physical separation or by screening
and secondly that the smaller the front panel the
smaller the frequency .setting dial. ,

When selecting a battery. to power the unit it
should be noted that current consumpiion of the
I.Cs can vary from device to device. Typically,
as with the authors unit, this will be about 30mA.
but it can be considerably higher and the use of a
PP9 battery would be an advantage if space permits.

CALIBRATION

If access to an array of test equipment is available,
calibration is simple. Just connect the output of the
unit to a counter or ’'scope, switch on, set to a suit-
able frequency and mark the dial.
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If test equipment is limited, twé other methods are
available. The first calls for a receptive musical ear
and a well tuned piano or organ and relies on match-
ing notes. Tables relating notes to frequency are
readily available. The second requires a “standard”
audio note, say 400Hz, an audio amplifier and a tape
recorder. The setting up sequence then becomes:—
Switch on the standard source. Set the Octavia to the
same frequency by beating the two outputs together.
Switch off the standard. Switch the Octavia to F/2
and tape the output (this will be, of: course, 200Hz).
Using the tape recording as the standard repeat the
process to identify 100Hz etc. By reversing the roles
of ¥ and F/2, points on the dial corresponding to
800Hz, 1-6kHz eic can be made. Intermediate set-
tings can be obtained by interpolation.

CONCLUSION

There are numerous occasions when the home con-
structor requires an audio signal of known frequency
for comparison purposes or for driving dividers,
multipliers or amplifiers and the Octavia provides
an extremely compact and trouble free method of
satisfying those requirements.

Practical Wireless, September 1976
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Followers of James Bond will
recall that in Goldfinger, our Jim had
a rather special motor car. One of its
features was a map which could be
used to “track’ another vehicle, the
other vehicle showing up as a point
of light on the road map itself.

We may not be gquite up to Jim's
standard but we are getting closer, or
rather a British company is. They
have introduced an ingenious system
flli called “Landfall”. Just so that you
can show off to your friends, this
stands for Links And Nodes Data-
base For Automatic Land Vehicle
Location—So there!

First, what does it do? Well, it can
locate a vehicle anywhere in Essex
and pinpoint it to within 10 metres. A
digital processor is used to store all
information about the road system in
the particular area (we are taking
Essex as an example but it could
equally well apply to any equivalent
area).

The system regards the layout of
the roads in its area as a network.
Each intersection is termed a Node.
Exits from the Nodes are termed
Ports. Roads joining the Nodes and
Ports are called Links. Every Node and
every Port has a special indentifica-
tion number and the distances of all
Links in the area are entered and
stored. $So our memory knows ali the
points, intersections—in fact every-
thing it needs to accurately plot a
position within the area covered,.

Practical Wireless, Seprember 1976

OTLINES ...

Vehicles eguipped to use the
system (such as police cars} have
special sensors which provide data
on direction and distance travelled.
Iimmediately the vehicle starts its
journey, the driver enters his.starting
Node/Port information into the pro-
cessor, This is then an automatic
continuous process and the pro-
cessor is continually updated as the
location of the vehicle in terms of
Ports and Nodes. The information is
automatically transmitted to a central
control complex and thus a person
there could see at a glance the
position of all vehicles in the area.
They could also see exactly how far a
vehicle was from any other point,
the direction the vehicie was moving
and have an idea of speed etc.

The system is currently being
tested and the photograph shows the
inside of one of the vehicles. Other
equipment used in this study in-
cludes an alpha numeric keyboard
and display unit, alpha  numeric
printer, numeric code display and
keyboard unit, and a ‘touch” map.

BRAILLE CALCS ...

So many people possess elec-
tronic calculators these days that
their novelty has largely worn off.
However, two types which are now
being shown in America might be
worth a moment’s thought. They have
been specially designed and built
for blind people.

The first type has conventional

WWW.americanradiohistorv.com

keys arranged in a conventional
pattern. The ‘'‘readout” comprises
an array of tiny solencids which
drive small pins. The solencids and
pins are arranged to take up a very
small area and are laid out in two
columns ofthree pins in each column.
The solenoids are activated by the
calculator electrenics and the rele-
vant pins for Braille readout are then
raised and can be ‘‘read” by touch.

When the blind person wants to
know thé readout (there is also a
conventional one at the top of the
calculator) he/she simply presses a

readout button and the contents of .

the visual readout are selected, one
at a time in the correct order, and fed
to the solencids and thus to the
readout pins. ‘

One snag which the designers
encountered was that some blind
people read faster than others. So
the solution was to incorporate a
speed control for the readout pins
which allows them to give anything
from one digit every half second, to
one digit every four seconds. The
calculator is battery-operated and
employs rechargeable hatteries.

P.O. RESEARCH

The British Post Office does more
than just deliver lefters to your door.
At its research laboratories there are
a number of interesting experiments
taking place. One, is fo replace
carbon granules in a carbon micro-
phone with a plastic diaphragm. The
plastic (take a deep breath and then
say “‘polyvinyi-flouride") contains a
permanent electrical charge and the
membrane of plastic is vibrated by the
speech waves to produce minute
electrical signals. These are then fed
to a solid state amplifier. One possi-
bility is that the new microphones will
make telephone handsets of the
future smaller and lighter. Pre-
sumably, when you hold on for the
operator it will save you a lengthy
weight!
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HIS aerial provides ‘“portable” reception of

medium waveband signals, Top Band, and

other transmissions up to a frequency of
approximately 2-6MHz. It can substifute for an
extended or long wire aerial for Amateur or other
reception, when the receiver is used in situations
where a wire aerial is not available. It can also
give improved reception in terms of reducing back-
ground noise, which can be severe at some times
of day with a long wire on the 160m band, while
the directional effects are also helpful on occasions
in reducing the strength of interfering signals from
a particular direction.

It is intended for use with mains or battery
operated communications receivers, and similar re-
ceivers which rely on an external aerial, so that
they may be operated without a conventional aerial
and earth. It could in some cases be coupled to a
portable type radio, to improve reception of weak
signals.

The ferrite aerial L1, Fig. 1, is tuned by VC2 with
C2 in series for the higher frequency band. This
gives a low minimum capacitance and reduced
swing, and covers about 1150 to 2600kHz. Switch

ACTIVE ROTATING

= for

AERIAL
550-2600kHz

FG.RAYER G30OGR

S1 is closed for the lower frequency band, which
connects VC1 and C1 across L1. This band is approxi-
mately 550-1150kHz. There are no circuits to gang,
tuning being adjusted manually for best reception.

1.2 couples to IC1, while gain is conirolled by VRI1.
This allows signal strength to be reduced where
local signals may overload the receiver. Cutput to
the receiver is from the isolating capacitor C6, and
the unit operates from its own 9V battery. If pre-
ferred, it is in order to use a 6V supply but R8 is
then omitted.

Front and Case

. The member carrying VR, turning capacitor, and
S1 is a 127X5lmm piece of aluminium, with a
flange to which the insulated board can be bolted
as in Fig. 2. VC1/2 is held by three 4BA bolts,
which must not project beyond the thickness of
the capacitor frame. The front of the plastic box is
also held by the belts fitting S1, VC1/2, and the nut
of VRI, so it is as well to drill the box at the same
time. Note that the metal panel fits up to the top
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H of the box, so that the jack plug and brackets
* components list securing it come inside the box as in Fig. 3.

The box or case is 162X 82 X38mm, and readers
should take care, as boxes of this type are often
brittle, although quite strong, and sharp tools, used
with care, should always be used fto ensure that the
material is not cracked. The box cou]d be painted
inside, before use.

e i
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Circuit Board

Components on top of the board are placed as in
Fig. 3. The IC should be soldered in last, and its
leads must conform to the diagram shown in Fig. 3.
Two backets are bolted to the underside of the
board, to match the tags of the plug, as in Fig. 2.
One bracket, marked MC in Fig. 2, is in contact with
the metal panel and negative line. This provides the
plug sleeve, or outer circuit. The other bracket is
bolted to the insulated board, and connected to C6.
These brackets should give a firm mounting, so that
the whole can rotate without wobble.
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Ferrite Rerial
Two strips of insulating material are cut, and
i EHT EN e S fixed to small brackets, to support the rod as in
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Figs. 2 and 4. The rod rests in a notch, and is held
with thread.

The beginning of the tuned winding L1, point 1,
runs to 51, and the end point 2, to the frame of
the tuning capacitor. The small coupling winding,
L2 points 3 and 4, is connected to R3 and R1, R2, C3.
Since this circuit is tuned individually, it does not
have to align with other circuits, and the winding
is simply placed to give suitable coverage. To avoid
the need to have L2 at the very end of the rod,
twenty-two turns are removed from L1. These turns
are unwound at end 1. The wire consists of several
strands of fine gauge conductor, insulated from each
other (Litz) and for proper efficiency all strands
must be soldered, and none broken.

With the turning arrangements described, the
modified aerial tunes from 550kHz to 2600kHz. The
simplest means of adjustment is to tune the receiver
to a signal at the LF end of the MW band, close
VC1/2, and position L1/2 on the rod to tune this
signal in at maximum strength. To simplify tuning,
a card scale marked with frequencies should be
fitted. These can be taken from the receiver dial, by
tuning the active aerial unit to peak up signals or
noise, then marking its scale to agree with the
receiver.

Base Mounting

This is made from a plastic plant pot dish deep
enough to accommodate the jack socket with a ply-
wood disc glued amd bolted on to strengthen it.
it is also advantageous to secure some lead weights
inside the dish, to make the whole thing more
stable.

A communications or similar type of receiver will
generally have provision for a screened co-axial
aerial lead although it is not essenfial to use this
type of lead, as two separate insulated wires may
also be used. A screened lead should not be un-
necessarily long, or of small-diameter microphone or

3%

Gverall photogragh takén

from the rear showing the

fayaut of the case and the

snethod psed i provide the -+
rotaton, N -

similar cable, as this can introduce unnecessary RF
losses.

The directional effects of the ferrite rod result in
maximum signal pick-up when the rod is at right-
angles to the bearing of the transmitter. Directivity
is not sharp, especially as the umnit is not screened
against stray pick-up by wiring, but directional
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Fig. 4. Sectionad drawing of the case and base. Note the lead weighls
fixed to the underside of the base fo provide a rigid mount for the aerial.

effects will be shown by the receiver tuning meter,
as the active aerial unit is rotated. If there is no
tuning meter, rotate the aerial if necessary for best
reception of the wanted signal, and least inter-
ference, as the receiver AVC aciion will mask the
influence of directivity on many signals, when judg-
ing receiver audio output volume by ear.

Practical Wireless, September 1976
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GOONHILLY

The ground station in England used for satellite
communications is at Goonhilly in Cornwall near to
the site of Marconi’s original radio telegraph station.
Goonhilly and Etam (USA) handle the largest
volumes of traffic of all earth stations. Goonhilly
began commercial operation on June 28th, 1965, with
a steerable aerial in a 90 foot dish reflector. In its
first year it had 24 telephone circuits and carried
some 40,000 calls—Iless than a tenth of all inter-
continental calls to or from the UK.

Aerial 1 at Goonhilly was re-equipped in 1969 and
now operates with the Indian Ocean saiellite to pro-
vide communications to 25 countries in the Far East,
Australia, New Zealand, Japan, Hong Kong, etc
Aerials 2 and 3 at Goonhilly operate with the Atlantic

Practical Wireless, September 1976

Shanghal
palgsm Bangladesh . g Ko :‘k‘_ ; @Taipei
. - Hawail @
Belvatn "\ ot Piulippines

Guam
52, *
% Ma?l’;s’n &7
Sri Lanka Singapdre: —
: et M
*ISE \ =) X J
indonesa e &

New Zealand#
o

Outline drawing showing the receiving stations and countries through-
out the world who are using the glohal satellite service via the com-
mercial Intelsat Link.

satellite, communicating with 15 couniries on the
other side of the Atlantic. There are now 1300 cir-
cuits available through Goonhilly, over half of them
involving UK traffic. They handle nearly 8 million
intercontinental calls per year! '
Goonhilly is now part of a global network of 90
ground stations-in 64 countries operating a total of
over 120 aerials, but the number is rapidly growing.
Over 100 countries use satellite services, those with-
out aerials being connected through landlines to
other countries. Low noise parametric amplifiers are
employed in the receivers with the required S00MHz
bandwidth and cooling to minimise noise.

MADLEY

A new earth station is under construction at
Madley in Herefordshire. It will probably have 6
aerial dishes in due course, the first of these replac-
ing Aerial 1 at Goonhilly about 1978 to handle all
satellite communications to the Far East up to the
early 1980s. Aerial 1 at Goonhilly will then be used
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tor Atlantic work, but will later become a standby
when two more aerals at Madley take over the
Atlantic work. The Post Office intends to erect a
microwave tower at Coldwell near Madley to link
the aerials to the national telephone system.

TELEVISION

The use of the Goonhilly aerials. for television
signals has increased from about 9 hours in 1965 to
about 350 hours per year. The demand for intercon-
tinental television {(unlike telephone demand) seems
to be approaching saturation. Television accounts for
under 2% of use, WhllSt telephone circuits account
far about 80%.

COMPARISON WITH CABLE

The boom in intercontinental communications
could not have been met without satellites, although
one may well ask whether the boom would have
occurred if they had not made the facilities available
at a reasonable cost. Cables and satellites each have
their own advantages for particular applications and
places, whilst high frequency radio links have now
been greatly improved. The life of a sub-oceanic
cable is considerably greater than that of a satellite.
Cables have an estimated life of 25 years, satellites
of only seven years, although both of these values
may be exceeded. It is uneconomic to provide cable
links to remote islands, so such regions are best
served by satellite or radio links. On the other hand,
cables are generally more vulnerable to enemy attack
than satellites. Only satellite links can be used to
convey all types of signal (telephony, telegraphy,
television, data and facsimile} over long distances.

When a signal iravels up to a satellite and back
to earth, the journey is about 45,000 miles. This in-
evitably means that there is a delay of about a
14 second or a total delay of '; second before one
obtains a response to any signal The delay on even
the longest cable is only abeut i; second. In general
the 1; second delay is unimportant in telephOne work,
although, detectable, but can be serious in some types
of data transmission.

OTHER APPLICATIONS

Hundreds of ships are lost at sea each year, often
without any signal to land. Suitable maritime satel-
lites {“Marisats”) can provide reliable communica-
tions of the quality one normally meets on land. The
first Marisat was launched on February 19th, 1976, for
Atlantic use. Some problems have occurred with the
commercial circuits, but the other 75% used by
the US navy are performing satisfactorily. Another
Marisat is due in May for the Pacific area.

In August 1974 a joint programme “Aerosat” was
agreed in which' the use of satellites for providing
high yualily conununicafions with aircraft in flight
will be investigated. The first satellite is planned for
1978. NASA has also placed satellites (such as
Westar 1 and Westar 2) into orbit for communica-
tions across the {SA. Complete newspapers have
been sent In facsimile from Massachusetts to Florida
using Westar 1; the newspapers have then been
published in Florida.

The ATS-6 satellite over Lake Victoria has heen
used to re-broadcast domestic television to rural
parts of India on 860MHz with FM vision, 625 line
signals. Although the beam is directed at India, the
signals have been received in Dublin and Sheffield
using dish reflectors. Such satelliles can be used for
educational television in remote areas.
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The satellite with the largest number of voice
circuits 18 Satcom-t with 24,000 circuits, owned by
RCA Global Communications and intended to serve
the US for telephone traffic. Countries such as
Algeria, Brazil and Norway have leased the capacity
of transponders on the Intelsalt satellites for the.lr
own domestic use.

ISD .
The availahbility of global satellite multi-channel
links has greatly facilitated International Subscriber
Dialling (ISD) in which one can dial international
numbers without having to wait for lHne availability
and for operator conmection. The ISD system first
came to the UK in 1963 when London subscribers
were able to dial Paris numbers. In 1970 an ISD
service was opened between London and New York.

At present ISD is available from most of the more
heavily populated areas to European countries, the
USA, Canada, Australia, S. Africa, etc. In rural areas
the register translators in the exchanges cannot store
enough digits for international calls, but it is hoped
that the necessary equipment will be fitted in most -
areas of the UK by 1380. Intercontinental calls can-
not normally be dialled from coin boxes, since the
rate of charge is too great. However, there are a few
international coin boxes taking only 50p pieces at
airports, etc., which provide intercomntinental ISD
facilities.

ISD calls are charged by means of the meter
attached to each telephone line which registers the
charge in units of 3p. When a call to Australia is
dialled, short audio pulses, which one can hear in
the telephone, occur every 1-71 seconds and give
rise to a charge of about £1-05 per minute. Similar
pulses occur at a much lower frequency on inland
calls. In calls to the US and Canada, the pulses occur
every 2-4 seconds on weekdays between 6 a.m. and
8 pm. and every 3-2 seconds at other times (about
T5p and 56p per minute respectively). These call
rates are not only cheaper than operator connected
charges, but one pays only for the time used without
a 3 minute minimum. ISD calls of a few seconds
duration can be made to other continents for a few
pence.

These current charges may be compared with
those in pre-satellite days. In 1927 the charge for a
3 minute call to New York was £15, whilst it
decrcased to £9 in 1936. Even without inflation these
charges are obviously well above the current ones.
One may also compare the 3 a.m. fo 1 p.m. peak
rate for inland calls of over 35 miles (namely 3p for
10 seconds) with the intercontinental rates quoted
previously. The Australian ISD rate is only about
5-:85 times and the US rates 4-17 and 3-13 times the
inland charge for a peak rate trunk call.

The amount charged for any international call is
shared on an agreed basis between the two coun-
tries involved and also with any other country
through which the call is switched. Accounting infor-
mation for ISD calls is stored on magnetic drums,
whilst the operator supplies the required information
in the case of operator-connected calls. The use of
satellite communications greatly simplifies the
accounting, since omnly two countries are normally
nvolived.

Even in the case of a complete New York to Paris
colour television link by satellite, the charge is only
about £2,600 per hour. Thus the Intelsat satellites do
offer communications at reasonable cost over such
long distances.

Practical Wireless, September 1976


www.americanradiohistory.com

Bring ‘scope’to your interest.

“There’s only one way
to master electronics...
to see what is going

LI on and learn by doing;

‘This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps

BRIk anfRer

¥YEHIFT

'I‘rlf+ NE

mastering all the essentials of your hobby or to
. further your career in electronics or as a self-
. 7 employed electronics engineer.
bt All the training can be carried out in the

comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

-

'|Bu||d anoscilloscope. #)Read,draw and 3Carry out over40

As the first stage of your training, i

sene e first stage of your treinina.you - = yinderstand circuit experiments on basic
oscilloscopel This is no toy, but a test.

instrument that you vs?ill need not only diﬂgmms. Clrcm'l'S.

for the course’s practical experiments, but ' In a short time you will be able’to We show you how to conduct

also later if you decide to develop your read and draw circuit diagrams, under- experiments on a wide variety of different
knowledge and enter the profession. It stand the very fundamentals of television, circuits and turn the information gained
remains your property and represents a radio, computors and countless other into a working knowledge of testing,

very large saving over buying a similar electronic devices and their servicing servicing and maintaining all types of
piece of essential equipment. procedures. electronic equipment, radio, t.v. etc.

o L w7 8 7 & R _F 1 B B B "}
All students enrolling in our lTo find out more about how to learn electronicsin a new, exciting and absorbing
courses receive a free circuit gWwa-iust clip the coupon for afree colour brochure and full details'of enrolment.
board originating froma IWnte to:- British National Radio & Eiectronics School, I
¢omputer and containing

l P.O. Box 156, Jersey, Channe! Islands. I
many different components

that can be used in experi- NAME

ments and provide an X I
éxcellent example of current gADDRESS

.electronic practice. l l

e s ey pe
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JINGL

il

9

P W.BOND

are required to provide continuity in a pro-

gramme are normally recorded om special car-
tridges. A continuous loop of lubricated 4in tape is
contained within a small box resembling an 8-track
cartridge. There is a cue track on a portion of tape
where tones are recorded, to be used later by the
playback machines. These tones control automatic
stopping and cueing of the jingle. Other features of
the system include 71;ips playing speed and instant-
start solenoid pinch-wheel control. Unfortunately the
cost of this system prevents many discotheques, clubs
and small broadcasting organisations from using
it even though the facilities offered are most attrac-
tive.

This project describes how a cassette system, based
‘on the cartridge system, is used to obtain the same
features but the “machine” consists of an add-on
unit for domestic cassette recorders, the recorder
containing all the important electronics required to
obtain signals from the cassette.

The add-on unit is. merely a kind of VOX control
i.e. a signal monitor circuit which takes a signal from
the cassette to operate a relay and control the cas
sette deck motors by interruption, to stop playback,
and continuity to the deck’s remote control circuit.
Most cassette decks are given remote control sockets
for allowing recordings to be interrupted and crudely
edited by the opening and closing of switch contacts,
usually on the mncmph(me Normally when the re-
mote control plug is not inserted, the motor supply
is totally dependent upon the cassette deck itself
but controlled by a short-circuit condition when the
remote control plug is inserted. In the prototype

JINGLE'S, sound effects and commercials which

Practical Wireless, September 1976

(using a Philips EL3302 cassette player) the remote
control circuit was in one of the battery supply leads.

Readers are advised to check this point on their
machines by inserting a remote control socket and
putting a milliammeter in a battery lead and switch-
ing to “play”. The plug, when inserted, may stop
the motors but a small current still flows. This is
due to the electronics drawing current. Thus the
recorder must be switched off when no jingles are-
required, hence saving battery costs.

The principle of control used here is simply that
when a signal from the tape is detected the control
relay operates, and one of it’s contacts holds the
remote conirol loop cdlosed. When the jingle has
ended, the relay releases and disconnects the remote
control circuit. In this version a second relay. is used
to cue the jingle, working in conjunction with the
control relay. The recording of jingles will be dealt
with in the final part of this article, but for explana-
tory purposes the jingle tape consists of (i) Leader
tape (ii) Tone burst, followed by blank tape (iii)
First run through of the jingle followed by blank
tape etc,, all 10 times over, then 30 seconds of blank
tape.

After this sequence is ended the unit can be
switched off ‘and the remainder of the cassette is
used for recording normally. The circuit diagram
which shows the prototype circuit fulfilling these re-
quirements is given in Fig. 1.

% components list

). Plywosd for cabine
“Termainal pins. Switch 34*,
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Fig. 1. Full schematic diagram of the unit, including off-board com-
ponents.

Circuit diagram

With a jingle cassette fully wound on side one,
the leader tape starts off the cassette and a burst of
tone is replayed when actual tape section is located.
Thus the operator presses the start button S1, RLB
latches in over its own contact RLBI, and RLBZ
shorts the remote control circuit, and the cassette
plays. When the tone burst is detecte‘d by the replay
circuit within the player, it is amplified and fed to its
own loudspeaker and monitor sockets. The add-on
unit is connected at either of these points, so the
tone burst, or any signal from the tape, is fed to the
input of the circuit.

Trl is normally conducting, but the signal applied
to its base via Cl1 switches the transistor off during
negative half cycles. When this occurs Trl collector
voltage rises and if it rises, above the threshold of
D1 by a sufficdent amount (4V) Tr2 turns on. The
voltage on C2 falls since Tr2 collector voltage falls.
Tr3 and Tr4 have a high input impedance and de-
tect any change in the voltage across C2. Hence when
a signal is applied to the circuit C2 voltage falls and
Tr3 and Tr4 switch off. This voltage rise at Tr4
collector drives Tr5 and RLA which operates on the
applied signal. With RLA operated by the tone burst
RLB is released, since RLA2 breaks its hold circuit.
Contact RLA1 maintains a loop to the cassette deck
to let the motors run during a jingle or tone burst.

When the tone burst has stopped RLA is released,
thus stopping the motors. The value of C2 and R4 en-
sure that the voltage across C2 rises slowly and the
circuit takes a few seconds before RLB actually re-
leases. This feature allows jingles to be played
fully before disconnecting the remote control circuit
which would otherwise “wow” the last few bars or
phrases and sound totally amateurish. When the
jingle or effect is required S1 is pressed and the
jingle plays within about a 4 second. Note that RLA
operates briefly, which serves to hold the remote
control circuit until RLA operates with S1 released.

At the end of 10 jingles there is a silent period.
Note that prior to insertion of the cassette, if there
are three marks on tape then the cassette must be
re-wound before jingles are used. Failure to observe

402
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this rule will result in the operator expecting a
jingle, pressing the start button and get a peaceful
silence! RLA2 is arranged to light an indicator,
LED2, on the control panel when the jingle is being
replayed and so tells the operator that the cassette
deck is working. LEDI1 indicates that the unit is idle
or in a standby condition thus warning the operator
that the supply is switched on.

Switch S3 is used to overide the control circuit by
shorting the remote contro] circuit of the cassette
deck. This allows the cassette deck to work normally,
independently of the jingle circuit. This facility is
useful when re-winding a jingle cassette without re-
moving the remote control plug.

ﬁhdta f&f fbﬁ auﬂwrs umé, ﬁwft to é}‘;e drawing. mfmmai;an gswnf
showing the fettering on i‘ize mnfm! garresf and tﬁe ch n pﬂsii‘ian -af
tke ﬁ“anf end of the p}mtf}
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Consiruction
- The PCB is shown full size in Fig. 2 with the
component layout illustrated in Fig. 3. In order to
help the operation the jingle machine control panel
must be near to the controls of the cassette recorder.
The plinth Fig. 4 was made from 6mm plywood
and 13mm X 13mm {13 X1;in) support members which
serve as strengthening sections for the sides, front
and rear, where they join the base. They also serve
as supports for the circuit boards.

Pracrical Wireless, September 1976

Battery leads are tmsted ‘together and soldered
to a PP9 battery connector. The plugs for the remote
control and monitor outputs are terminated using
screened wire for the monitor leads and unscreened
twin flex for the remote control connection. The plug
may be a DIN 240° one which supplies both the
remote control and monitor circuits, If the pin
numbers correspond to those for the Philips
machine, shown in Fig. 1, then wire the plug accor-
dingly. If this is not the case, or doubt exists, it

403


www.americanradiohistory.com

3-5mm () dia.
Smm deep
+

Drilted
100 through

6mm
pitywood

ABCDEF tosuit
components used

is essential to check in the instruction booklet of
the recorder used for the relevant pin connections.

Control panel

The control panel consists of a piece of I8SWG
aluminium which is drilled and bent to size as shown
in Fig. 5. The lettering should be done in accor-
dance with the photograph.

The components can then be mounted on the
panel. LED’s may present a problem but the TIL209
type LED’s usually have a holder with them: when
they are purchased. The wiring of the panel is shown
in Fig. 6.

Fig. 6. Wiring interconnections for the control panel componerits.

DIN
socket
PCB and PCB
common e, Battery
-ve PCB Pin5 Pin1 PCB e +

A & A T r'y
Joo 11 11

Testing

i

S2

¥

&

o

[F¥)
O 5o

LED 2] LED1

a

w242

All dimensions in ram &
where driliing required,
imperial measure

Holes DEF G &H apply
to mans versions only

When all wiring has been thoroughly checked,
place the cover on the plinth. Insert the plugs in the
cassette recorder as appropriate and switch on the
supply to the unit. The red LED (LED1) should
glow. Insert a cassette and switch the jingle player
bto automatic, Then switch the cassette recorder to
play, when nothing should happen. On pressing the
start button, the cassette should play and the green
LED should glow. Now switch the cassette off at the
recorder, either by stop or pause controls. Within
a short time the LED 1 should glow and LED 2
should go out. The pause control can be released or
switched to play and the cassette will not play.
Failure of these tests can be due to wrong wiring,
particularly check relay contacts, plugs, etc, or
faulty components. Small screws are used on the
plinth to secure sides to the cover and then to
secure control panel to plinth after correct operation
has been confirmed.

Recording and operating

With the remote control and monitor plugs inser-
ted into the sockets of the cassette recorder, insert
a cassette into the recorder. Switch 83 to “Nornial”
and then rewind the cassette until the start of side
one is reached. A source of tone is now required to

conlinued on page 422
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EDITDRIAL ANNOUNCEMENT
s PRACTICAL

WIRELESS

Y boards, except SRBP, are glassfibre, drilled and roller-tinned
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To:- READERS PCB SERVIGES LTD, PO BOX 11, WORKSOP, NOTTS

mlmesiion

} Please supply PCB/s as indicated by tick/s jn box/es
l Issue Project ) Ref Price P/P
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" Apr 76 DF Receiver DN4/JM
o 1 P (set of two) DNS,{JM} 1ree+15 [ ]
. -] Apr76 Wobbulator AMo443  1-08+12 [ |
| Apr 76 Auto. Slide Synchroniser AMos41  2:33+15 [ |
8o Jul 76  Transistor Tester A002  2:08+15 il |
o l Jul 76 Disco Preamplifier A003  0-65+12 [ I
- [ Aug 76 Cassette Player Power Supply AG01  0-65+12 [ I
- I Sep 76 Jingle Machine A005  2-30+12 O
"'.' l Sep 76 Capacitance Meter AQ09  2:594-14 ] l
m | Sep76 Octavia AF Source A010 1-30+12 [ I
2 l Post and packing is for one board or set of boards. Prices include VAT
-] l Remittances with overseas orders must be sufficient to cover despatch
o l by sea or air mail as required. ACCESS welcome. Send card number only.
4 { enclose Postal Order/Chegue No.......ocoviiiiiiiiiinnns for £ovvivviiiiiiinnins made ]
& || payabie to READERS PCB SERVICES LTD. :
0 NAME..... | l
(e 3N
8 | ADDRESS ... s
O |
x| |

........................................................................ Post Code ...ovvvviiviiniiarinins

Any correspondence concerning this service must be addressed to READERS
PCRB SERVICES and not to the Editorial offices.

Py Wemman VA WA —_——\—“—“__m—“——_——m—ﬂ—

© 1PC Magazines Ltd.
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PRODUCTION

LINLES

NEW FROM PHILIPS

Philips' new clock radio.

New from Philips is the RS250 digital
clock radic which covers VHF/FM
and medium wavebands. [t has built-
in aerials and ‘soft’ lighting is proe-
vided for the clock figures. The alarm
switch can be set for: wake-by-radio
or wake-by-buzzer. Dimensions are
29¢cms x 8cms x 16-5cms (114 x 3% x
6iin). Price is £36-95.—Philips Elec-
trical Limited (Dept. P.W.), Century
House, Shaftesbury Avenue, London,
WC2H 8AS.

colinriches

STORAGE UNITS
Heathkit have gone into the furniture
business! They've announced a
range of four storage units—each
finished in teak veneer and supplied
in kit form. Every cabinet can be
assembledin a few minutes using only
a screwdriver and all are mounted
on a set of “ball” type castors.
Shown in our picture is the
‘Shattesbury Concord’ model AE1206
measuring 818mm wide x 787mm high
and 394mm deep (32in x 31in x 154in).
Price is £39-50. A similar model but
with two sliding doors below, is the
‘Shafteshury Clare’ kit, model AE1203,
priced at £51-80. Two low-line
cabinets (basically as the one illus-
trated minus the two top shelves) are
the ‘Shaftesbury Cadby' AE1204 at
£36-50 (with doors) and the ‘Shaftes-
bury Cadet AE1205 at £34-80. Sizes
of these two are 813mm x 464mm x

Heathkit .storage u-nit.
394mm (32in wide x 18%in high x 154in

deep).—Heath (Gloucester) Ltd. (Dept.
P.W.), Gloucester, GL2 GEE.

NEW VEROBOX

Vero Electronics Limited have an-
nounced an addition to their range of
plastic Veroboxes.

The sloping front design of the box
incorporates an anodised aluminium
panel to enable keyboards, switches,
meters and other panel mounting
components to be readily housed.
Dimensions are 4-5” deep x6-5" x 3",
Vero Electronics Limited (Dept. P.W.),
Industrial Estate, Chandler’'s Ford,
Eastleigh, Hampshire.

HEAD MAINTENANCE KIT

Tape Head Mainienance kit Mode/ 99.

“Don’t play Dirty” say Bib in an-
nouncing their new Tape Head
Maintenance kit, model 99. It contains
anti-static cleaning liquid, cleaning
brush and cloth, inspection mirror
and cleaning pads for use with the
specially designed cleaning tbol.
This tool has an interchangeabie
head which permits easy access to
tape heads. All these items are
contained in a hinged plastic box,
Price of the complete kit is £1-98
including VAT.—Bib HiFi Accessories
Ltd. (Dept. P.W.) P.O. Box 78, Hemel
Hempstead, Herts., HP2 4RH.
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GOULD ADVANCE BETA

The new Gould Advance Beta is a
portable, battery-operated 3-digit
29-range multimeter using a large,
high-contrast liquid-crystal display,
based on a single complementary
metal oxide semiconductor (C-MOS)
IC chip from Motorola for all analogue
and digital functions.

The 7-segment, 10mm-high display
used on the Beta digital muiltimeter
uses field-effect reflective liquid-
crystal digits so the instrument can
be used equally well indoors or for
field measurements. Only four trim-
mers are incorporated, three for re-
calibration of the DC and resistance
ranges and one for the AC ranges.

The C-MOS circuitry and the liquid
crystal display enable a set of four
SP11 'C’ cells to provide over 300h.
use, representing up to 10 weeks'
use under normal conditions.

As evidence of the high reliability
resulting from the fewer components
and low current consumption, Gould
Advance is offering a 2-year
guarantee on Beta.

This unit has five DC voltage
ranges (200mV -1kV), five AC
voltage ranges (200mV -750V), six
DC and six AC current ranges
(2004A - 2A, with a 10A range via a

WWW americanradiohistorv com

separate unprotected input), and
six resistance ranges (200Q - 20MQ),
fully protected to 250V r.m.s. Basic
accuracy of the Beta is +0-2%.

Optional extras include a tem-
perature probe for direct-reading
temperature measurements between
—20°C and +120°C with an accuracy
of =1°C, an RF probe (40mV -30V,
with a 3dB bandwidth of 20kHz -
500MHz in a 50Q coaxial system), a
high-voltage probe (1kV to 40kV), a
battery eliminator and a carrying case.

Beta is supplied in a rugged metal
case measuring 246mm wide x 180mm
deep x 72mm high. Weight is 1-4kg.
Price is £99 plus VAT.—Gould
Advance Lid., (Dept. P.W.) Roebuck
Road, Hainault, Essex.
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EAGLE STEREO RECEIVER

Eagle international have added a
new AM/FM tuner-amplifier/stereo
receiver—the R2020 to their 2000
series. Driving 20W RMS per channel,
it has provision for connection of two
turntables, outputs for two pairs of
speakers and tape facilities allowing
two tape decks to be used for alterna-
tive recording/playback.

Functions are selected via an
arrangement of push buttons on the
front panel. Audio section has a
quoted S/N ratio of 64dB. Total
harmonic distortion for rated output
is less than 0-2% and frequency
response is quoted as 15Hz-36kHz
+92dB. The housing is of teak veneer
with recessed louvres and brushed
metal fascia. Price is £126-40. Eagle
International (Dept. P.W.), Precision
Centre, Hesther Park Drive, Wembley,
HA0 1SU.

NORMENDE’'S ‘GLOBEMASTER’

WIDEBAND AMPLIFIER

A VHF/UHF wideband distribution
amplifier for FM and TV has been
introduced by Labgear. Type CM6049
can be employed as a 6-band amp-
lifier and its full output is capable of
feeding external splitters to tap-off

units for even more outputs. Band-

width is 40-860MHz and full output
provides a gain of 4.6dB. lsolation
between outputs is better than 36dB.
Input source and output load im-
pedance are 75 ohms and noise figure
typically 7dB. Provision is made for
powering Labgear masthead pre-
amplifiers at 16V 3mA or 24V 30mA.

Further information and prices
may be obtained from Labgear

Limited (Dept. P.W.), Abbey Walk,

Cambridge, CB1 2RQ.

The Eagle siereo receiver model R2020.
Price is £126-40.

The new Normende 'Globemaster’ 6-band
porfable priced at £78-60,

Normende have announced the return
of the Globemaster battery/mains
portable radio. It was dropped some
time ago after the company’s intro-
duction of the larger ‘Galaxy’' range.

The Giobemaster covers MW, LW,
VHF and three SW bands—49m, 19m
and 16-41m continuous. Tuning is by
thumbwheel and a tuning meter which
doubles as a battery condition meter.
On short-wave bandspread, a second
thumb-wheel enables fine tuning.
On FM working there is a switchabie
AFC. Output on batteries is 2W and
on mains 4W,

The recommended retail price of
the Globemaster, which is finished
in black with brushed aluminium, is
£78-60. Distributors in G.B. are:
Vessco Vision & Radio Ltd. (Dept.
P.W.), 4 Blackwater Way, Ash Road,

Aldershot, Hants., GU12 4DL.
Practical Wireless, September 1976

NEW PHILIPS IL.C.E.

Latest in-car unit from Philips is the
AC 860 radiofcassette player. It
replaces the models RN642/RN712
and Philips have developed a new
tape transport mechanism for the

machine which cuts the number of

moving parts from 600 to about 140.
The AC 860 also has a new improved
Super Turnclock system which
enables a single button to select
and lock on to 6 pre-tuned stations.
Other features include: ILA.C, {Inter-
ference Absorbtion Circuit) which
helps to cut all passing car inter-
ference on FM and reduces own-car

. suppression to a minimum. Three

band radioc (LW/MW/FM stereo).
FM stereo indicator. Stereo cassette
play facility. 2 channel (2 x 5W)
output. Treble and bass controls.
Fast wind and rewind controls. Auto
stop at end of tape and auto-switching
to radio at end of cassette playback.
Price is £198:96 including VAT,
Philips Electrical Limited, (Dept. PW)
Century House, Shaftesbury Avenue,
London, WC2H 8AS.

AVOMETER 73

Avo's fatest meter—the Avometer Model 73.

Avo recently announced their Avo-
meter Model 73. It combines wide-
range coverage with small size and
an overioad protection ° system.
Ranges include 150mV to 750V -d.c.,
7-5V to 750V a.c. 75pA to 3A d.c.,
3mA to 3A a.c. and 2kQ to 20MQ,
Sensitivites are quoted as 20kQ/volt
d.c. and 2kQ/volt a.c. Fregquency
bandwidth is over 50kHz on many
ranges.

The Model 73 comes complete with
leads, prods, clips and full operating
instructions. A range of accessories,
which includes a carrying case, plug-
in shunts and a 30kV d.c. probe is
available. :

Price of this new meter is £33 plus
VAT.—Avo Limited {(Dept. P.W.),
Archcliffe Road, Dover, Kent, CT17
9EN. »
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GOING BACK...

1923 Receiver

EVERAL readers have ap-
S proached me asking if it
would be possible to publish
designs to enable them to build
up vintage receivers using vin-

tage components. Well, from
time-to-time, I hope to publish
circuits with component values
so that you can do just this. Last
month we had the ‘“Everyman
Four”-——this month we have a
compact HF amplifier receiver. In
this circuit the three electrode
valve (tack your pick!) is
used to amplify the HF oscil-
lations before they are detected.
The anode circuit contains the
coil L2, the circuit being com-
pleted, partly by the self-capacity
of the coil and partly by the
capacity between filament and
anode of the valve. One couid
use either slider-type inductances
or variometers.

L1 will vary obviocusly accord-
ing to the wavelengths to be re-
ceived. For MW it could be a 4in
diameter tube 5in long wonnd
for 4l;in with No. 24 enamelled
wire. L2 could be 4in diameter,
8in long wound for a distance of
7in with No. 24 enamelled copper
wire,

In 1923, if. one wanted to re-
ceive Paris on 2,600 metres, L1
was wound on a 4in diameter
former 1lin long. Windings were
101;in with No. 24 enamelled cop-

150 ]40 bob"

COLIN RICHES

per wire. L2 was of similar size
but some additional inductance
had to be connected in series
with it. It was suggested there-
fore that a non-variable coil of
similar specification was connec-
ted in series with this variable in-
ductance.

To operate the receiver both
L1 and L2 should be adjusted un-
tii the loudest signals are ob-
tained. Careful adjustinent of R1
and the crystal detector D1 will
obviously improve signals.

Components required are: L1
(slidertype inductance) L2
(larger slider-type inductance)
R1 (filament rheostat of 7-10(}.)
V1 (three-electrode valve) B1 (6V
accumulator) B2 (40 to 80V HT
battery) D1 {(crystal detector)
Phones (high-resistance type).

Pre-Radar!

N the year 1897 noises were
I being made about a device

for locating fog-signals at sea
and one of our Going Back readers
has sent me some information on
a device available at that time—
perhaps it could even be called
the Torerunner of radar’!

In those days, even:as it is now,
it was difficult, when at sea, to
determine the direction from
which sounds came, so if another
ship’s fog horn was sounding, it

.could almost be coming from any

h4 i B
: D1
L s
i Phones
—ij H[I}----I
i/l 81 B2

One vaivefcrystal receiver.

www americanradiohistorv com

of the 360 points of the compass.
American scientists dreamed up
a device which would seem to
have solved the problem. (see pic-
ture).

The device comprised a vane,
like a radar antenna, mounted
on a vertical pole so that it could
have a clean sweep of the horizon.
On each side of this vane was a
sound pick-up tube which had
pipes connecting it to the ears
of the operator who would
be situated in a cabin below
the apparatus. The convex sur-
faces of the vane acted as
reflectors to their own receiver
tubes. To locate the direction of
a sound in fog, the vane was
rotated by means of a hand wheel
until sound was heard in one ear
only. It was then turned until
sound was heard in the other
ear. The two positions of the vane
were indicated on a dial just
above the handwheel and the
direction from which the sounds
came was exactly mid-way be-
tween them.

Believe it or not, many trials
with this unit in thick fog were
very successful and the apparatus
was installed on the U.S.S.
Indiana and several vessels of
the mercantile marine.

Pintage CQ
EQUIPMENT WANTED

. An Ormond Disc Drive with
escutcheon to complete a Burgone
Olympic 3 receiver (1932-1933).—
S. Woods, 9 Portalfield, Stalham,
Norwich, Norfolk.
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awide
CAPAC

tance from 1pf to 30uF, providing a direct

read-out of the measured value without ‘the
manipulation of balance controls. For this reason,
it is more convenient in use than a Capacitance
Bridge.

It also provides a bias of 3V d.c. across the capa-
citor under test. Although this is low enough to be
suitable for any type of capacitor, including 3V
working disc ceramics, it is larger than the test
waveform and no voltage reversals are experienced
by the capacitor under test.

THIS instrument was designed to measure capaci-

DESIGN PRINCIPLES ——

Fig. 1 is a block diagram of the instrument. The
mode of operation is by measuring the amplitude
of a test wave-form after it has been attenuated
by a passive lag CR network, of which the capacitor
is the CAPACITOR UNDER TEST (C.U.T.).

A M a
Series
resistor
Test waveform Capacitor _L: :
generator under test C=3 5{'}?%}"&2 N
850Hz {Cum T
w2386

Fig. 1. Block diagram showing the three main divisions of the unit.

The relation between the alternating voltage input
to the measuring section and the value of the capa-
citance under test at a constant test frequency is
shown in Fig. 2. It does, of course, have the same
shape as the curve of output voliage versus fre-
gquency for a mixed capacitor.

Fig. 2. Curve of output voltage against capacitance for a fixed value of
resistance and a fixed frequency.

QdB
-3

-20

Relative voitage across CUT
for a given value of R

workin
-40 rangeg
| } | |
O nF nF ' 10nF QIuF 1uF 10uF

YEEY]
410

|. HHCKMAN

If the circuit (which covers: 10 to 1 in capacitance
value on any one range) worked on the part of the
curve of output voltage versus capacitance value
indicated in Fig. 2, the meter deflection would be
inversely proportional fo capacitance. This has two
advantages. Firstly, the resolution for small values
of capacitance is much improved. Secondly, the
meter will always be deflected whilst the instru-
ment is switched on but not in use, a useful indica-
tion that it needs switchiig off!

However, with this arrangement the resolution
for larger values of capacitance would suffer unduly
and two steps are taken to prevent this.

Check
batt X1
Off _
s1
Wals t
RS é R6 R10
82k = 120k 240
C-068F
Ib—i I—ﬂ
™
C213
P - Va -~ Fa
Ny Ny ™
Raé Raé
34 82k 62k < 250uF
S1a ,__I]
-+
E 4
o o 4
R2 2 ,
g2kS> 9  SOF e Tr4
BC213 acios
T3
BC108 !
- 3
- 3

VR1 R4 R7 < RO &
47k 33k ka aao%
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.. . my grandfather bought his first bits and pieces from
Home Radio of Mitcham 30 years ago—and he still relies
on them! So does my father. It's not surprising that i've
been bitten by the same bug.

When Dad saw how keen | was on electronic gadgets he
bought me a Home Radio Components catalogue. Between
you and me | think he was getting fed up with me keep
borrowing his! | must say it really is a smashing book. |
spend hours poring over it deciding what | shail save up for
next. Although | can’t afford to spend much yet Home
Radio treat me like a millionaire. I've been told that it's a
small family business that hasn't grown too big to care for
the amateur constructor.

Please write your Name and Address in block capitals

' HOME RADIO (Components) LTD. Dept. PW,
234.240 London Road, Mitcham, Surrey CR4 3HD

(Regn. No.
London 912966)
S I EEE R TR . - R S TR N e e

Another thing | like about Home Radio is that if | have any
queries or problems | can go right to the man at the top.
On several occasions ['ve found him jolly helpful.

Let me tell you a bit more about this catalogue. It lists about
5,000 items and has about 2,000 pictures (so they tell me—
| haven't actually counted them) and it's faid out so clearly
that even I can find my way around it easily. It also telis you
all about their Deposit Credit Scheme which | will be able
to join as soon as I'm eighteen. | find it quite exciting to
think that | shall then be able to pick up the phone on a
Sunday night and read over my order to their answerphone
machine, and by Monday my gear will be on its way to me.
| can hardly wait!

if you are a constructor,
of any age between nine
and ninety, you really
must get a copy of the
fabulous Home Radio
Catalogue. The cost is
only 90 pence, plus 35
pence for postage and
packing. Why not send
them a cheque or postal
order for £1-25 today ?

The price of £1:25 applies
only to customers in the
U.K, and to BFPO Addresses.

B B427

Practical Wireless, September 1976
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TRANSISTOR UNIVERSAL AMPLIFICATION

e &NMW
R

Co. Ltd. , PHONE 01-672 3137 / 672 9080

© MONO DISCO MIXER
WITH AUTO FADE

Designed for the discerning D.J. of professional standard. Offering a vast variety
of functions. Controls; Mic Vol; Tone, over-ride depth. auto/manual sw; Tape Vol:
L & R Deck Faders; Deck Volume; Treble and Bass; H. Phon Vol Selector; Master
Vol On/Off sw. Max output 3V RMS.

Specification: Deck Inputs—50mV into 1M ; Deck Tone Controls—treble total range
36dB at 15kHz—Bass total range 36dB at 50Mz. Mic Input—200 ohms upwards 2mV .
Into 22k. Mic Tone Control—Total range 40dB at15kH. Tape input—100mV into 200
ohms. Power requirements 20-50 volts d.c. at 50mA. R.I.LA.A. comp mag Inputs

available 75p extra: £39.75

PANEL SIZE 18 x 41in DEPTH 3in

TUAC AMPLIFIERS

TUAC AMPLIFICATION

PRE AMPLIFIERS
‘VAOS

Designed for use with TUAC power amplifier modules. Extensive research has gane
into various wide range tone control circuits produces superb sound quatity.
Thousands are already in use in high quality professional amplification systems.

VAOS Vol. Treb. Mid and Bass controls. Hl. IMP. FET. I/P suitable Mid. Guitar,

Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Trebie +35dB at 16kHz. Mid +20
—15dB at 1kHz Bass + 20 — 10dB at 40Hz, 0

VAO& Vol. Treb. and Bass controls. Sensitivity 8mV. Treb. + 28 —15dB at 12kHz.

Bass % 18dB at 40 Hz.
£7:50

stqos STEREO PRE AMP Vol. Treb. Mid and Bass controis. I/P suitable, Guitar,

Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Treble +35dB at 16kHz.” Mid +20
—15dB at 4kMz. Bass +20—10dB at 40Hz Plus Full Balance Control. Fully1/C operation

supply voltage +15VDC.
£15-00

Loline 125 watt with sustain = +..cioveviereeinn, £81
oLolineSO-wattwithsustain ST GIe D ATl £65
Combotwin 60 reverb ., . .iiiiiiveneiraeimass £140
Combo30 ... . it £75
4X12200-Watt Cabs ...........oe.iieiinnn..,  £136
2x12100-watt Cabs ... 0 iiiiiniivrieeanns £80
Mini PABIN  .oiiiiissiaiiieciineeiiinan... £125
DiscoReflex Cab .....coiiiiiiiiiiieiinininn £95

STOCKISTS—CALLERS ONLY

Geo Mathews, 85:87 Hurst Street, Birmingham (Tel. 021-622 1941).

Arthur Sallis Ltd., 28 Gardner Street (Tel. Brighton 65806).

Bristol Disco Centre, 26 The Promenade, Gloucester Road (Tel.
Bristol 41666}

Our Technical
and Production

Soccodi, 9 The Friars (Tel. Canterbury 60943). facilities are
BB Eletionics, 54 Montags Street (1ol K efermea Boo2) available  for
Leé?ll;lltiar:d%‘eé:)(mmcs Centre, 59 North Street (Tel. Leighton special pro-
A1 Music Centre, 38 Oxford Street, Manchester (Tel. 061-236 jects to clients
Dg:goo)n Electronics, 99 Carrington Street (Tel. Nottingham 53880) FELITHETH TN

AMPLIFIER MODULES

o TL30 D.C. COUPLED POWER AMPLIFIER MODULE

@® Output power 30 watts R.M.S. continuo
T.H.D. atfull power0-5%

Signal to nolse ratio ~85d8

Input sensitivity 60mV into 50k ohms
Frequency response 25Hz-50kHz

@ Btransistors 4 diodes

@ TL6O -, :yuin

@ 60 watts R.M.S. continuous sine wave output
® 2R.C.A, 110watt15amp transistors

us sine wave into 8 Ohms

£12-50

£16-75

m TL100 § X 8 x 3in

00 watts R.M.S. continuous sine wave outputs

[ B
® 2R.C.A. 150 watt 15amp transistors .

£18-75

O TP125 ;. 6 xain

® 125 watts R.M.S. continuous sine wave output £23 . 25
® 4R.C.A. 150 watt 15 amp output transistors

Specification on power moduies: @ Rugged layer wound driver transformer @ Short—
Open—and Thermal overload protection @ Only 6 connections. Ali output power
ratings & 0:5dB. Output impedance 8-15 ohms; THD at full power 2% typically 1%;
Input sensitivity 60mV into 10k £2; Frequency response 20Hz-20kHz & 2dB. Hum and
noise better than —70dB.

Eiectra Centre, 58 Lancaster Road (Tel. Preston 58488)

Luton Disco Centre, 88 Wellington Street, Luton (Tel. Luton 411733)
Mitchell Electronics, 64 Winchester Street (Tel. Salisbury 23689)
TUAC Sound Centre 163 Mitcham Road Tooting (Tel. 01-672 3413)
Mon—Sat. 9,30 a.m.—5.30 p.m.

Half Day Wed. 9.30.a.m.—1 p.m. :

ALL PRICES INCLUDE V.A,
TECHNICAL INFORMATION: TEL 01-672 3137

412

N.A.D.J.'DISCO 76’ EXHIBITION
Bloomsbury Centre Hotel

Coram Street, Russell Square,
London

T. POSTAGE AND PACKING FREE

TRADE AND EXPORT ENQUIRIES, TEL: 01-672 9080

Practical Wireless, September 1976
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MANUFACTURERS

OF ELECTRONIC & AMPLIFICATION EQUIPMENT

© POWER SUPPLIES

Vacuum varnish impregnated. Transformers with supply
board incorporating pre-amp supply:

P$S250 for supplying 2 TP125s £28-00
PS 60/60 for supplying 2 TL60s £25-50
PS 125 + 45 volts for TP125 £16-75
PS100 + 43 volts for TL100 £15:50
PS 60 + 38 volts for TL60 £14-50
PS 30 4+ 25 volis for TL30 £9'75
PSU 2 for supplying disc mixer £6-50

® STEREO DISCO MIXER

With touch sensitive switching and auto fade

INPUTS : Fouridentical stereo inputs available with any equalisation. Two magnetic
and two flat supplied as standard. High quatity slider control on each channel.
Volume, treble, and bass controls for each pair of sliders. Sensitivity mag., 3mV
(R.LA.A. comp.). Flat 50mV & 1kHz. Bass controls +18dB at 60Hz. Treble controls
+18d8 at 15kHz.

QUTPUT: Up to 3 volts (+12dB) available. Attenuated output for TUAC Power
Moadules, Rotary master and balance controls. Band width 15Hz-25kHz + 1dB.

P.F.L.: Output 250mV into 8 ohms. Rotary velume control. Monitoring facility for all
4 channels. Selection via touch sensitive illuminated switches. Switched visual
cueindicator.

Miscellaneous Facilities: Two ililuminated deck on/off switches. Mains illuminated
on/oft switches. Auto fade iljuminated on/off switch. Mains powered with integral
screen and back cover. Complete with full instructlons. 115

4 CHANNEL SOUND TO LIGHT
SEQUENCE CHASER—4LSMI o

@ RCABA Triacs

@ 1000W.per channel

@ Fully suppressed and fused

@ Switched master control for sound operation from W fo 1256W

@ Speed control for fixed rate sequence from & per minute to 50 per second
@ Full logic integrated circuitry with optical isolation for amplifier protection

@ Full wave control
Patents applied for £18-75

@® 13 easy connections
Mo del501500W perchannelasabove withoutsound triggering £12-25

Size ; 25in long x 6in high x 3in deep

J FRONT PANELS FOR
LIGHTING EFFECT MODULES

{(complete with switches, neons and knobs) as illustrated
4 ForS1LMB

£6-50

® 3CHANNEL LIGHT MODULATOR

@® RCA 8A Triacs

@ 1000W per channel

@ Each channel fully suppressed and fused
@ Master control to operate from 1W to 100W
@ Full wave control

® 12 easy connections

£18-00

{Singie Channel Version 1500 Watts £9-50)

N ﬁifii
:‘JP.»?': Tuas .
Size: 8 x 44" A
A A size: 617 x &7
: ._..—-—“"“"'a ! For 45iM1
o -3 ‘-:f rChel -80
Ao S1LMB
:._ Q o 5 3 a_ A bined with 3SDM!
B R £7:50

Size 9”7 X 45"

'© ADD SEQUENCE CHASING AND
DIMMING EFFECTS TO YOUR
TUAC 3 CHANNEL LIGHT MODULATOR

@ Speed Control 3 per min. to 10 per sec,
@ Full logic integrated circuitry

@ Dimmer control to each channel

@ 9 easy connections

SEQUENCE DIMMER MODULE--3SDM!

£13-00

Seeypuon STAND 3§
- We will be demonstrating our full range daily
Sept. 6-7-8 noon to 9 p.m.

Send targe stamped addressed envelope with all

Practical Wireless, September 1976

® Fuzz
LIGHTS

RED GREEN BLUE
AMBER

Supbliers to H. M. Govt. Depts. Manufactured and
‘assembled in Gt. Britain fully tested and guaranteed

TO ORDER BY POST

Make cheques-P.0O.s payable fo TUACLTD. PW9
or quote Access Barclay Card No. and post to
TUAC LTD. (PW9) 119 Char'mont Road, London,
SW17 9AB. We accept phone orders from Access,
Barclay Card Holders. Phone 01-672 3137, 9080.

240 volta.c. Long Life
Candle Bulb, Revotv-
ing Reflector. adds a
new dimension fo
disco lighting effects.

£19-50

enquiries for fully illustrated 12 page catalogue
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A. Marshall (London) Ltd Dept: PW

Wa, MM W 40/42 Cricklewood Broadway London NW23ET Tel: 01-4520161/2 Telex: 21492
g & 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133
, & 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272-654201/2
& 27 Rue Danton |ssy Les Moulineaux Paris 92
Catalogue price 35p
(30p to cal!t%rs) Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

= ; 1 & itai
QOur range covers gver 7,000 items. The largest seiection in Britain POPULAR SEMICONDUCTORS

’ H =
Top 200 IC’s TTL, CMOS & Linears SN74153 73 INE96 . 25p 1 2N3906 22p | AEII9  69p | BD!IS  42p | MPSAS6 20p
CA3020A £1-45 CD4049 S6p!INESS5Y  48p/SN7446 B6p[SN74154 £1-2 2N697  16p | 2N4058 20p | AF239  74p | BFIIS 36p | ©C28 £2-00
CA3028A £1-85CD4050 56’31N5556 £1 -30/SN7447 Bip|SN74|57 &8p IN699  55p [ 2N4062 18p | AF279 80p | BFII7 70p | 6C32 50p

CA3035 £1-35/CD4510 £1 -54NE5S60 £4-4BSN7448 85p|SN74160 £)-20 2IN706  12p | 2N492] 60p | AF280 85p | BFI54 25p | TIPI9A 5€p
CA3046 73p|CD4511 JOpiNESSES £1-30SN7450 14p|SN74161 £1-20 IN708  2lp | 2N4523 70p | ALIO2 £1-50 | BFIBO 36p | TIP3IA 62p
CA3048 £2-15/CD4516 £1-54|SL414A £2-35/SN7451 16p|SMN74162 £1'20 2N916  43p | 2N5245 29p | BCIOT 14p | BFIBI 36p | TIP32A  7T5p
CA3052 £1-62(CD4518 £) -JBlSL6IOC £2-35/SN7453 16p|SN74163 £1-26 2N9I8  34p | 2N5294 355 | BCIO9  15p | BF184 35p | TIP34A €I 20
CA308SE £2:00/CD4520 £1-38'SL611C £2-35/SN7454 16p|SN74164  93p 2N1302 37p | 2N5296 36p | BCI147B 10p | BFI94 11p | TIP35A £1-5¢
CA3090Q £4-25/LM305AH 47p|SL6I2C £2-35SN7460 16pISN74165 93p 2NI306 45p | 2N5458 26p | BC149B 13p | BF196 13p | TIP36A £3-55
CA3130 88p|LM308N El-l'l'SLéZOC £3 -50SN7470 I2p|SN74167 £3-70 2NI308 60p | 2M5459 29p | BCIS7TA 12p | BF197 14p | TIP4IA  TOp
CD4000  20p|LM309K £1-805L621C 53-::’SN7472 26p 5N74174 £) 06 2NI17!| 27p | 2N6027 45p | BCIS8A Ilp | BFI98  15p | TIP2A  70p

v

CD4001  20p|LM380 98p/SL623C £5-75/SN7473 30p|SN74175  94p 2N2102 60p | 3NI28 80p | BCI67B 1lp | BF244  35p | TIP2955£1 00
CD4002 ~ 20p|LM38| AN£2-07SL640C x4 -00iSN7474 I0p|SN74176  B6p 2N2148£1-65 | 3NI40 £1-00 | BCI6BB 12p | BF258  49p | TIP3055 50p
CD4006 £1-16{LM702C 75p{SN7400 16p [SN7475 40p(SN74180 £1:23 2N22iBA 47p | INI4]1 85p | BCI69B 12p | BF259  49p | TIS43 30p
CD4007  20p|LM709 SN7401 16p SN7476 36p|SN74181 £258 2N2219A 52p | 3N200 £2-60 | BCI82 llp | BFS98 27p | ZTX300 1I5p
CD4008 $7p| TO99 40piSN7402 16p |{SN7480 45p(SN74190 £) 33 2N2220 35p | 40361 45p | BC182L 14p | BFR39 24p | ZTX30! 15p
CD4009 57p| 8DIL 40pSN7403 16p (SN7481  £1-10/SN74191 £5 .33 2N2221 22p | 40362 48p | RC183 1lp.{ BFR79 24p | ZTX501 " I5p
CD4010  57p| I4DIL  40p/SN7404 18p [SN7482  67p|SN74192 £1-13 2N2222 25p | 40406 48p | BCIB3L I4p | BFX29 36p | ZTX502 I8p
cD40l ] 20p|LM710 45p|SN7405 18p |SN7483 91p|SN74193 £1-13 1N2369 25p | 40407 30p [ BCI84 12p | BFX84 38p | IN9I4 7p
CD4012  20p(LM723C  60pSN7406 5ip [SN7484 B5p|SN74196 £1-81 2N2646 55p | 40408 50p | BCIS4L 14p | BFX85 4lIp | IN40G7 18p
CD4013 59p(LM741C SN7407 18p ISN7485 £1-25ISN74197 £1-81 2N2905 37p | 40409 BC212

CD4014 £1-01] TO%9 3I8p|SN7408 18p SN7486 29p(SN74198 £2-04 IN2906 28p | 40410 55p | BC212L 14p | BFYS0! 30p | IN5404 18p
CD4015 £1-01] 8DIL 38p|SN7409 18Bp (SN7490 4Ip|SN74199 £2-04 2N2907 21p | 40411 £2-30 | BC213L 16p | BEYSI 38p | IN5408 40p
CD4016 56p; 14DIL 40p5N7410 16p |SN749] 68p|SN76003N£2-36 2N2926G 13p | 40594 75p | BC214L 19p | BFY52 36p | AAII9 14p
CD4017  £1-01|LM747CN  78p|SN7411 20p |SN7492 43p[SNT76013N£)-50 2N3053 25p | 40595 88p | BC237B 14p | BRY39 50p | BAIO2 15p
CD4018 £1-01(LM748 - SN7412 25p |SN7493  43p{SN76023N£I 50 4063 :

CD4019 57p| 8DIL 44pISN7413 40p SN7494 74p|SN76033N£2-50 3 p

CD4020 £1-12| 14DIL  41p|SN7416 43p [SN7495  59p|TAA263 £1-25 MI480 £]-05
CD4021 £1-04[LM3900N 55p!SN7417 43p (SN7496  78p[TAA300 £2-67 £1-30
CD4022  97p|LM7805P £1-99/SN7420 16p [SN74100 £1- |5 TAA350A £2-48 3 57p
CD4023  20p/LM7812P £1-99/SN7423 26p |SN74107 30p|TAA550  40p IN3442 £120
CD4024  79piLM7BISP £1-99ISN7425 27p 'SN74118  90p|TAAGIIC £2-25 IN3638 MJ2955 £1-00

CD4025 20p{LM7824P £1-99|SN7427 27p SN74119 £1-80]TAA62] £2-15 2M3702 49 MJE370 68p
CD4027 56p|MCI303L £1-44SN7430 16p ISN74121 34p|TAAG6IB £1-32 2N3703 ACIB7K MIE37] 8lp
CD4028 91p(MCI310P £1 -9IISN7432 27p [SN74122 45p)TBAG4IB £2-50 2N3706 ACIBBK 45p MJE520 65p
CD402% £1-17|MCI330P £1-355N7437 35p SN74123 40p{TBAGS| - £1 80 2N3708 14p ! ADI6] £1-23 3 MJES21  75p
CD4030 S57p{MCI35IP £) -87ISN7438 35p |SN74141 T1p;TBABOO 89p 2N3716£2-60 | AD162 £1-23 . MJE2955£1-25

CD4031  £2-26|MC 14553 £4-01|SN7440 16p JSN74|45 T4p| TBABIO 98p 2IN3771 £1-60 | AFI106 MIE3055 75p
CD4037 97Tp|MCI466L £3-95/5N744] T6p 'SN74150 £1-20/TBAS20 85p 1IN3773£2 .65 { AFI09 p | MPBIi3 45p
CD4041 83p!MCI469R £2 -505N7442 55p SN74151  77p/TBA920 £1-79 2N3789£2-60 | AFI15  65p ; MPSAQS 20p

VIDEO-WRITER PROJECT IN THIS ISSUE—WE CAN SUP- [l N33 2 [ Aflle e 2ol MPSASS 205 | GRFIZ 705
PLY MOST COMPONENTS AT DISCOUNTED KIT PRICES Prices correct at August, 1976, butallexclusive of VAT.P.&P. 30p

PRICE: £34-46 + VAT

‘Wireless World’

May, June, July 'i5
Trademark of Dolby [aberatories Inc.
The latest addition to our exclusive range of matching high fidelity units.

The Dolby Noise Reduction System Is designed to reduce background noise on open reel or cassette tape recorders. Used in the signal path to and from the
tape recorder, the unit will encode (Dolbyise) signals during recording, and, durlng playback, may be used to decode either your own encoded material, or
commerclally avallable Dolby encoded casseftes. 3

Featuring: Typical performance
@ switching for both encoding (low-level h.f. compression) and decoding Nolse reduction better than odB
@ a switchable f.m. stereo multiplex and bias filter weighted
@ provision for decoding Dolby f.m. radio transmissions (as in USA) CliEES Iaigl I ® atais Rolby
@® no equipment needed for allgnment monic content)
@ suitability for both open-reel and cassette tape machines Harmonic distortion 0:1% at Dolby

level (typically 0-05% over most of

® check tape switch for encoded monitoring in three-head machines band, rising to & maximum of

The kit includes: s_uqzlyt,) ) -
—complete set of components for stereo processor ignal-to-noise ratio: z to
- —regulated power supply components- 20kHz, slgnal at Dolby level) at

Moniter output
Dynami¢ Range > 80dB
30mV sensitivity

—board-mounted DIN sockets and push-button switches
—fibreglass board deslgned for minimum wiring
—solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws and nuts

Callbration tapes are available for open-reel use and for cassette (specify which) PRICE £1-86 + VAT*

._8-2020TA STEREO TUNER/AMPLIFIER KIT  rnce. s « v

|_sOLID MAHOGANY caBINET | .

A hlgh-quality push-button FM © g 45 S : THD < 0-1% @ 20W
Varicap Stereo Tuner with Interstation [t > il i e Tuner S/N 30dB @ 1-8uV
muté combined with a 20W r.m.s. per
channel Sterso Amplifier.

[ = Errany CARE i

{mono)
Toroidal Transformer

Please add VAT at 12{% unless marked thus * when 8% applies
We guarantee full after sales technical and servicing facilities on all our kit:

[ Please send SAE for complete lists and specifications
Portwood Industriai Estate, Church Gresley,
5 Burton-on-Trent, Staffs DE11 9PT Access

Tel. Burton-on-Trent (0233) 215432. Telex 377106 Barciaycard
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Firstly, two test frequencies are provided, one
being 3 times lower than the other. Thus, for ex-
ample, on the 1 to 10uF range, for values greater
than 3uF, the lower frequency can be used, giving
a full scale reading of 3.F on a second scale. This
scale is calibrated over a 10 to 1 range, permitting
capacitors up to 30uF to be measured.

Fig. 3. Full schematic diagram of the meter including on-board and
chassis mounted components.
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Secondly, by moving the range of the curve in
Fig. 2 over which the instrument operates to the
left, the scale for lower values of capacitance can
be slightly compressed, as the operating range now
partly covers the shoulder of the curve. This results
in an improvement of resolution for higher values of
capacitance and in fact the scale shape (apart from
reading right to left) closely approximates the ideal
logarithmic shape. This law, like the C and D
scales of a slide rule, provides a constant percentage
reading accuracy or resolution.

Of course, as the test wave form is actually a
square wave, the foregoing comments apply

primarily to its fundamental component, but the-

harmonics do not affect the argument and a stable
amplitude square wave is more easily generated
than a stable-amplitude sine wave.

DETAILS OF THE CIRCUIT ——

Fig. 3 shows the full circuit diagram of the in-
strument. The operation is as follows. Trl and Tr2
form an emitter coupled multivibrator. These con-
duct alternately and the combined emitter currents
flow through Trl and R4 or through Tr2 and R7. The
voltage produced across R4, fed back to C2 via TR2,
determines the voltage through which C2 has to
charge and discharge and hence the frequency. How-
ever, the effective value of resistance in the coliec-
tor circuit of Trl consists of R3 in parallel with R4
and R2 plus VR1 when selected, setting the iwo
operating frequencies. The voltage across R7 turns
on Tr3 on alternate half cycles, thus driving the
base of Tr4 with a square wave switching between
0 and 6-2V. R9 thus defines a square wave current
delivered by Tr4 to the parallel combination of R10,
R1l and R12. This is equivalent to an ideal voltage
source behind 22001 and is fed to the capacitor under
test. On other ranges, resistors R18 or R19 etc. are
added to increase the source resistance to 2-2KQ,
22KQ etc. up to a maximum of 22MAQ.

The C.U.T. attenuates the applied test wave form
by some amount, depending on its capacitance and
the source resistance which has been selected at S2.
With the latter in position 6 and S1A in position

3, 14F causes just that attenuation which results .

in the meter reading full scale. Larger capacitances
will reduce the reading and since the meter is
scaled in capacitance, their value can be read
directly from the 1 to 10 scale or from the 3 to 30
scale with S1 at position 4. Note that with the test
terminals open circuit, the meter will read off scale
to the right. The exception to this is the 10 to 100
pF scale.

There is, of course, some residual capacitance
associated with ‘S2B, the test terminals and TrS
input. By careful layout and with short wiring this
can be kept to under 10pF. Just sufficient extra
capacitance is then added te the positive test fer-
minal (the negative one is connected directly to the
front panel to give a reading of 10pF ie. full
scale, with nothing connected to the test terminals.
The instrument thus reads 10pF high on all scales,
so that a reading of 100pF is obtained with a C.U.T.
of 90pF, whilst a reading of 11pF corresponds to a
C.U.T. of 1pF. This arrangement extends the range
of the instrument by a factor of ten. For capaci-
tances of 1000pF or greater, there is no point in
subtracting 10pF from the reading, as the instru-
ment does not pretend to an accuracy greater than
one or two per cent,
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The meter amplifier is driven by the low input
capacitance buffer stage Trd and Tr6. As FET Trd
is biased via R11 and the resitance network selected
by S2, it imposes no shunt input resistance across
the C.U.T. and its input capacitance is kept low by
the source-follower connection with the drain boot-
strapped by Tr6. The gate of Tr5 is biased at about
+3-5V and this bias is convenient when measuring
elecirolytic capacitors, which should be connected
in the polarity indicated in Fig. 3. Large electrolytics
and 3V working high K ceramic capacitances will
exhibit appreciable leakage current. This will not
upset the biasing of Tr5, since when these capaci-
tors are being measured, the source resistance of
the bias circuit is low with S2 in position 4, 5 or 6.

The signal from Tr5 is applied to the meter circuit,
which consists of a common emitter amplifier Tr7
with AC shunt feedback via the meter. High loop
gain is ensured by Tr8, which effectively multiplies
the value of Tr7s collector load R30 by boot-
strapping. The collector current of Tr8 is returned to
the emitter of Tr7 to stabilise the DC conditions of
the two transistors. C6 prevents this degeneration
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occurring at AC, thus maintaining high loop gain in
the main NFB loop via the meter. The meter is also
used to indicate the state of the batteries in position
2 of S1.

The whole instrument runs from stabilised sup-
plies of 6-2V and 12V. Tr9 is an error amplifier
which compares the 12V stabilised rail with the 6-2V
reference voltage across D5. VT9 turns on just suffi-
ciently to cause Trl0 to absorb some of the base
current available to the pass transistor Trll via R35.
The remaining base current is just sufficient to
enable Trll to maintain its collector at 12V.

This circuit has several advantages over more
conventional stabiliser circuits. It operates down to
a battery voltage of 12:-5V or less, enabling maxi-
mum life to be obtained from the batteries. It is
positively self-starting, yet the reference D5 is fed
from the stabilised output, ensuring good stabilisa-
tion and the very high loop gain ensures excellent
regulation. Since the drain on the +6-2V supply is
small and constant, it can be taken from across the
reference zener D5. Note that €8, C9 and C10 are all
essential to ensure the stability of the stabiliser
under all conditions.

CONSTRUCTION -

Any suitable metal case may be used, but it will
be found convenient to mount the test terminals
near the bottom of the front panel with the switches
S1 and S2 above them and the meter above that.
Wiring from the wiper of S2B to the positive test
terminal and to R23 and Tr5 must be short and
direct, as in the photograph.

S
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S2 should be a two wafer switch and R12 to R22
can be mounted on it as the wafers are spaced apart.
R22 is built up of three separate resistors in order
to minimise the stray capacitance which shunts it.
This is important to preserve reasonable accuracy
on the 10 to 100pF range. It is for this reason that
R12 to R17 are not replaced by a single resistor
from S2A wiper to earth. As shown, they prevent
any capacitive feed through of test waveform from
S2A to contacts 2 to 6 of S2A and thence across $2B
to the C.U.T. Note also the screen on the PCB.

The batteries should be mounted in the base of the
case, preferably in a reasonably central position, so
that the instrument is stable when standing and
feels well balanced when carried. A mains power
supply may be incorporated in place of the batteries,
but in this case, care must be taken that it is totally
screened from the circuitry of Fig. 3, otherwise hum
pick-up will be troublesome on the lower capacitance
ranges.

Provided the layout of Figs. 4 and 5 is adopted, no
difficuities should be experienced, as only compara-
tively low frequencies are involved. The wave form
generator runs at 850Hz approx. on the X1 range.
The circuitry is constructed on a 5-4inX4in printed
circuit board. Fig. 4 shows the printed circuit layout,
viewed from the copper side. It can be transferred
to the board blank by placing it over the board with
a piece of carbon paper in between and then tracing
the PC tracks firmly with an HB pencil. Provided
the copper has been well cleaned beforehand, the
carbon paper will mark the copper clearly enough to
be easily visible in an oblique light. For cleaning the
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Fig. 4 Elched wiring patlern, drawn full scale to afow easy transference fo clad hoard for the do-i-yourselfer

2

copper, a piece of well used ‘“Scotchbrite” green
kitchen scouring cloth, used wet, is ideal. The tracks
should next be marked in with a suitable ferric
chloride resist (the author used brushing cellulose
as sold for touching up car paintwork). After etch-
. ing, which takes about half an hour, wash the board
well. If cellulose paint has been used, it can be
removed with Polystrippa paint stripper. Wash the
board well again and dry.

Fig. 5 shows the component layout and it is best
to assemble all the components and pins to the
board straightaway. The track side of the board can
then be lightly varnished to prevent the copper
tarnishing. The completed PC panel was mounted
with spacers on two brackets secured to the base
of the case. These brackets also served to retain the
batteries. R36 is mounted on S1 and R24 between S1
and the positive meter terminal.

CALIBRATION —-

The accuracy of the capacitance meter in use
depends entirely on the care with which the calibra-
tion is carried out. Undoubtedly the best way is with
the aid of a Standard Decade Capacitor Box. Your
local Technical College may well permit you to use
one of theirs, on their premises during normal hours
of course. Failing this, a good sort through the junk
box may unearth some 1 per cent capacitors, en-
abling you to fix the main scale points. Series and
parallel combinations of these will provide other
values, permitting the 1 to 10 scale to be calibrated
in its entirety.
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However, having completed the construction of
the instrument, the first job is to check that it is all
basically operational, so set the four preset pots to
mid position and connect it to an 18V supply. Check
that there is 6-2V across D5 and adjust VR3 so that
the stabilised voltage across C9 is 12V. Check that
this is maintained from 18V supply down to at least
12-5V. Check that the square wave at Tr3 collector
is approximately 6V peak to peak. The voltage at
Tr8 emitter should read 6-3V, adjust VR4 to achieve
this. Check that with S2A in position 6 and no capaci-
tor connected to the test terminals, the meter reads
off scale. R10 to R22 should, ideally, all be 1 per
cent, but good accuracy will be obtained if Electrosil
TRS5 2 per cent resistors are used, as around 90 per
cent of these are in fact within 1 per cent. The resis-
tors for the 10-100pF range, R22, should be checked
on a resistance bridge. All other resistors should
be 5 per cent carbon film type.

Calibrating the meter can lead to disaster, so the
following procedure, which minimises the risk of
foreign particles getting into the movement, is
recommended. Connect 0-03xF to the test terminals,
set S1 and S2 to position 4. Adjust VR2 for full
scale reading on the meter. Reduce the capacitance
at the test terminals to 0-01xF and set S1 to position
3. Set VRI1 for full scale reading on the meter. Next
increase the capacitance across the test terminals
in increments of 0-001xF to 0-02uF, then 0-002uF
increments to 0-04uF, 0-005.F up to 0-06uF and

" 0:01xF up to 0-1uF. At each step, note the meter
reading against its original scale. Now remove the
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meter from the instrument and in a clean dust-free
environment remove the scale plate from the meter,
immediately replacing the meter front. With a sharp
edge, remove the numbers from the meter scale,
together with any other unwanted lettering, but
leave the original scale. Spray the scale with one
thin coat of matt white primer. Allow to dry and
check that the original scale markings can still be
seen. Apply further coats until the markings are
just discernible under a strong light. Now calibrate
the scale from 1 to 10 using the list of readings
already taken. Add a second scale under the first,
marked 3 to 30. Add a battery check indications at
2/3 FSD and replace the scale in the meter.

This method of calibrating the meter not only
minimises the risk of damaging it, but also avoids
the draughts difficulty. When calibrating a meter
directly, particularly the larger ones, an almost im-
perceptible draught in the room can offset the
pointer enough to cause serious errors.

Alternatively, the ready to use meter scale in the
heading can be fitted over the existing meter scale.
This scale is specifically designed to fit the 41gin X
34in 100pA meter obtainable from Messrs. Dzubias,
of Bolton (see advertisement in this magazine). To
fit the scale first remove the meter front by easing
it off over the small retaining pips. Next, carefully
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remove the meter scale and replace the meter front
temporarily. Stick the special scale in place using
the minimum amount of adhesive thinly spread over
the whole area of the original scale, to prevent
wrinkling, Water based adhesives are best avoided,
as they will soak through and make the printing on
the back show. For the same reason, the adhesive
should be allowed to become tacky before placing
the new scale in position. When complete, replace
the scale in the meter. The whole operation should
be carried out on a clean sheet of paper, well away
from the workbench or anywhere else where metal
filings or dust may be lurking.

To set up the instrument when using the ready
printed scale, proceed as follows. Zero the meter
at the centre of the five dots. Set S1 to X1 and
select the 10-100nF range. Connect a 1 per cent 10nF
(0-01.F) capacitor to the test terminals and adjust
VR2 for full scale reading on the meter. Now set
the range switch to 1-10nF and the meter should
read 10 on the upper scale. If it reads high switch
off and zero the meter to one of the left hand dots.
Then switch on and repeat this paragraph.

Conversely, if the meter reads lower than 10,
switch off and zero the meter to one of the right-
hand dots. In this way, it should be possible to
match the scale exactly, but if the reading at 10 is
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still low, wire a 3-3nF capacitor in parallel with C2.
-If still high, C2 must be reduced by 5 per cent in.
stead—say 0-056uF plus 6-8nF. It is unlikely that
further adjustments will be required but if they are,
repeat the procedure of the last two paragraphs.

Replace the meter in the instrument. With nothing
connected to the test terminals, switch S2 to position
1 (10-100pF). The meter should read slightly over
full scale. Solder a piece of stiff wire or brass sheet
to the positive terminal aund 'bend it toward the
front panel, to achieve a full scale reading. After
adjusting it, move the hands well out of the way, as
grasping even the insulated part of the terminal is
equivalent to connecting a capacitor of three or
four pF. Finally, check that at position 2 of S1, the
meter reads at the check batteries limit with a
supply of 12-5V. If not, adjust R37.

USING THE FINISHED METER —

This is simplicity itself! Connect the capacitor
to be measured to the terminals, observing polarity
if it is an electrolytic and set S1 to X 1. If the meter
reads over full scale turn S2 anti-clockwise; if off
scale to the left, turn S2 clockwise. The exact value
of the capacitor can now be read from the scale,
e.g. if the meter reads 2:-2 with $2 in position 4,
the C.U.T. is 22nF or 0-022,F. If the meter reads
between 3 and 10, better resolution is provided by
setting S1 to position 4 and reading on the 3-30
scale.
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ACROSS

3 Feelers about reception? (8)
7 Song aerials Les removed? (4)
8 Beli-ringer with the electrical password? (9)
9 Eric broadcast as a cake-decorator? (4)
11 Guilty or not of pale modulation ? (4)
13 Cut-out made by a big combine? (5)
14 Temper extra German insulation? (4)
16 (Bsa)ltteries replaced these in some relay systems?
18 Save oscillation for a big pot? (4)
20 Zero volume in the musical section? (5)
21 Call sigh of anyone? (4)
25 Quarrel with its backing being very loud? (4)
26 .Sort of accent actors like to transmit? (9)
27 Its knobs alone won a contest! (4)
28 Woyatt to sharpen audio equipment? (8)

DOWN

Unseen greeting of various lengths . . . (5, 4)
... in the age of steam! (8)

Power unit that’s the origin of cat’s whiskers? (4)
Type of water? Try a transformer of it, lad! (5)
Drink, point north, and cater for vibration! (6)
No valve starters returned to Bristol area? (4)
10 And the ramainder have shorted! (3)

11 Make a call after 22 Down? (5)

12 Nothing wrong with this component? (9)

15 Sales cut a twist over electric pieces?'(8)

17 Original home of ham? (3)

19 Get the right pitch for tent reception? (6)

22 Very small before 11 Down? (5)

23 German girl in their magnetic fleld? (4)

24 His leads are about solid in water! (4)

Do N

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH,
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SPECIAL
PRODUCT
REPORT

STERED
CASSETTE

BECIFICATION ..~ . -
Tpats L 280/240V S0HZ -
S t_\ oB_

{ : oAt least -5V RMS - <
 ThoeSpded . 4emfs (Fnyo
O FrEguency Response 50Hz to 12kHz (3dB) .

- Ricording Bias - STkHz o . -
U MbRar s - 0 DO with slectronie. speed
) Tgentrol’ o L : :

Onerative” o all farward. or
reverse. funstions . and i
guont. of fage fault S

. Push to re-set 3 digit ~

| Dreck mechanism 8 x 5 x 3in_

" Tape Counter.
- “Dimensions:

ORRESPONDENCE received by PW following the
‘ publication of the article on the *Ascot’ stereo cassette

recorder/player in December 1975 indicated that a
large number of readers would have made the project if
they had been able to buy a kit of parts. In many cases the
high cost of buying by post from several suppliers was
sufficient to act as a deterrent. f any of those readers are
still interested in such a project then the RT-VC Stereo
Cassette Tape Deck Kit is going to fill the bill.

More than that, in fact, because ‘kit’ is not really a true
description of what actually arrives in the package. The
casseite deck mechanism is complete with a PCB which
carries all the circuitry for the play/record preamplifiers for
both channels plus the bias oscillator and other wiring.
There is a separate PCB wired for the power supply and
auto shut-off circuits, and a separate mains transformer.
The remaining components supplied consist of two poten-
tiomesters, two level (VU) meters, two microphone sockets,
a DIN socket for input/output connections, a mains on/off
switch and a stereo headphone socket. This socket has a
leaf switch attached which can be ignored, or removed.

It was not possible to check all the ctaimed charac-
teristics of the kit but the more important ones were
investigated and found to be satisfactory including freqquency
response, output level, and general mechanical performance.
The main purpose of this review was to see if the kit supplied
could be turned into a high quality stereo cassette player/
recorder.

Practical Wireless, September 1976

INSTRUCTIONS

RT-VC rightly recommended that the constructor shouid
be familiar with this type of equipment and able to soider
properly. They point out that alleged faults are frequently
due to bad soldering or wrong wiring. The instruction sheet
supplied with the kit is to the usual high standard of RT-VC
so that a constructor with any experience at all ought not
to run into any'trouble. | would have liked two copies of
the instructions, to avoid having to continuaily turn the
sheet over when the instructions referred to figures on the
other side! | photocopied mine very early on in the pro-
ceedings! A .

The only error of any consequence in the instructions
concerned the diagram showing the operating keys. This
was immediately obvious when it came to operating the
keys. They are, in fact, in the following order;:—Record,
Fast re-wind, Fast wind, Play, Stop-eject and Pause. A
note is being added to the instruction sheets.

Apart from the kit the only other items needed are a
mains lead, mains fuse (optional) and a cabinet or mounting
board. RT-VC cannot supply anything other than the
kit. It should be stressed that the constructor is going to
spend more time producing a suitable cabinet to house the
completed kit than he is in the wiring! From experience, the
following points should be noted, complementing the
instructions.

CONSTRUCTION

A wooden baseboard 12% x 10in. was used on which the
deck mechanism, transformer and auto shut-off board were
mounted. The pots, sockets, mains switch and meters were
all mounted symmetrically on an aluminium panel 6 x 4in.
fixed to the right-hand side of the deck. See the photograph.
Woaoden ‘blocks 3in. high and 3in. long lifted the deck to
provide adequate clearance underneath and allowed the
wiring to run from the PCB board on the deck to the auto
shut-off board and the control panel. It is possible to add
blocks to the wooden runners on which the deck is mounted
when received. When time allows wooden panels will be
added to complete the cabinet.

One slight alteration to the instructions was to mount
the auto shut-off PCB with the board outside so that the
lettered pins faced outwards facilitating the wiring operation.
Now, one very important point! Before finally fixing the deck
it is essential to drill holes in the baseboard to coincide
with the positions of the six pre-set pots on the main PCB
or it will be quite impossihle to adjust them later, as is
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required in the instructions. This was a bit tedious but
well worthwhile in the end. Alternatively a hole about 3 x 2in.
would probably suffice.

Thewiring instructions were quite clear and logical and the
wiring operation took a leisurely three hours. If any other
layout is used, which is permissible, some of the lead
lengths wili need amending.

ADJUSTMENTS

After checking the wiring the unit was switched on and
the voltage to the main PCB checked. This was 13V which
seemed reasonable although the correct value is not men-
tioned in the text, although | feel it ought to be. The operation
of the various keys revealed the error ih the instructions
mentioned earlier. One is advised to connect the deck to
the resident hi-fi amplifier for audio checks but in fact the
headphone socket is quite adequate for all the tests required.
Apart from the fact that the hi-fi is usually in a room eise-
where! A stereo tape was put in and the keys checked.

The adjustments required are to the six pre-set pots and
the azimuth setting of the record/ptay head. The instructions
are adequate albeit a bit terse. An example:—‘set bias
pre-set controls 5 and 6 to their mid-track position’. A little
more information here would have been welcome. The
azimuth adjustment is for ‘maximising output level on high
frequency notes’ but unless one has a proper tape | would
suggest that the head be left alone. The factory-set position
turned out to be about right. The adjustment is the spring-
foaded screw on the left of the head, which is not too clear
in the photo on the instruction sheet.

A test signal of 60mV at 1kHz is required to be fed in
and taped while setting two of the pre-sets for the OVU
positions on the level meters. When this is done the correct
part of the tape is played back and the remaining two pots
adjusted for the OVU positions as before. No problems
were encountered while making these adjustments as
instructed. If you don’t happen to have such a test signal
it is suggested that the BBC test transmissions are used or
even the inter-station noise from an FM tuner. As an experi-
ment an audio tone was used from a communications
receiver, beating the BFO against a steady carrier on the
medium wave band, and using the high impedance head-
phone output. After a bit of playing about with the volume
control the right level was found and the adjustments made
quite satisfactorily.

_The output level on a pair of 8Q stereo headphones was
adequate but the level can be changed by altering the ratio
of the resistor divider on the headphone socket.

CONCLUSIONS .

The kit is excellent value for money. The wiring is quite
straightforward and the necessary adjustments easyto
make even without any special equipment. Remember
however, that YOU have to provide, and probably make,
the cabinet unless it is fitted into an existing cabinet with
other. equipment. Do not ask or expect help from RT-VC
in this connection. | was delighted with the performance of
the kit when it was finally connected to the domestic hi-fi.
Left was left and right was right, thank goodness! | can
recommend the kit to anyone other than the complete
beginner but do follow the instructions carefully as obviously
a lot of work has gone into their preparation.

The kit, price £32-50, can be obtained by calling at either
323 Edgeware Road, London W2, or 21c High Street, Acton,
London W3 6NG. It can also be obtained by post from the
Acton address but add RT-VC to the address and £1-50
to the cheque to cover post and packing.
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JINGLE MACHINE-—continued from page 404

record the cue tone on the cassette. This can be
derived from an oscillator, set to about lkHz, or
alternatively, a tone may be obtained from Hi-Fi
test records or even the Greenwich Time Signal may
be used. Switch the cassette recorder to play and
wait until the leader tape has passed over and the
recording tape is reached. The tone source is then
connected to the record sockets and about one
second of this signal is recorded.

Rewind the cassette once more but then switch
S3 to “Auto” which brings the jingle machine into
use, also switch on the supply to the unit. With the
cassette recorder switched to “Play” operate the
start button. The cassette will play, and then be
switched off, a few seconds after the end of the tone
burst, The jingle can nmow be recorded with S3
switched to “Normal”, once this is completed the
cassette can be replayed with S3 on “Auto” so that
the cassette recorder switches off automatically once
the jingle is over. The jingle can be repeated a
further nine times, then the cassette is left blank
for 15 seconds. Proceed then to use the cassette for
recording other material.

After the last jingle, use a chinagraph pendil, or
poster paint, to mark the end of the jingle section
of the cassette as this helps to prevent the section
of tape containing other material being played in-
stead of the jingle. Suitable jingles and sound effects

" can be taken from records.

Label the cassette case on the opposite edge to
the normal title section on the plastic lid. Print
either an index number appropriate to that jingle
or use an abbreviated form of the title. Then when-
ever jingles are needed, the cassettes are stored
close at hand with the jingle title showing instead
of the cassette titles.

Prior to the jingles being used the cassettes are
fully re-wound and cued using the tone burst. Then
when required, the jingle is played by merely in-
serting into the player, jingle machine on automatic,
and supply on. Switch the cassette recorder to play,
then at the appropriate time operate the start button
whereupon the jingle will play. When completed,
remove the cassette and check for the mark denoting

" the end, re-cue if necessary, and replace the cassette

in the rack.

The remote control unit may be built using a small
plastic container which has a single press switch in-
side. This is wired to a 3-5mm_ jack plug for insertion
into socket SK1. This is ideal when the jingle
machine cannot be accommodated on the console.

See October issue for a mains power unit.

KINDLY NOTE!

CASSETTE POWER SUPPLY FOR CARS.
AUGUST 1976,

The circuit diagram (Fig. 1.) has an error in that the base of Tr3 has
connected to the wrong end of R3. It should not go to the positive
output line but to the emitter of Tri. The PCB layout is correctly
drawn in this instance.
However, there is an error on the wiring pattern in the area
above the IPC mark. The two vertical holes, battery positive and
* Fl, must be isolated from the rest of the pattern. Boards supplied
by our Readers PCB Service will be correct.

Practical Wireless, September 1976
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RESISTOR SELECTION HANDBOOK

By B. B. Babani

Published by Babani Press,

_‘ll‘h: Grampians, Shepherds Bush Road, London, Wé
NF.

48 pages 17cms x 10-5¢ms

Price 60p

HIS book tells you in English, German, French, Dutch,

l ltalian, Spanish, Portuguese, Danish, Swedish and
Norwegian, how to combine two preferred values to
obtain any required values of resistance. Some information

about fixed resistors, standard ranges, colour codes and
markings are also included together with a section on power
ratings of fixed resistors. The book which obtained some of

its material from Electronics Australia, is completed by an.

item on resistor calculation formulae.
* % %

ELECTRONIC CIRCUITS FOR MODEL RAILWAYS
By M. H. Babani, B.Sc. (Eng)

Published by Babanl Press,

The Grampians, Shepherds Bush Road, London. W6
INF

91 pages 18cms x10-5¢ms

Price 85p

HE book begins with constructlonal details of a simple

' model train control and a controlier with simulated

inertia. The reader is then told how to build a signa!

system, how to suppress RF interference from model rail-

ways and supply lighting for model trains. Further projects

include a high-power controller, an electronic steam whistle
and a"chuffer”.

A list of semiconductor equivalents is included together

. with details of available nickel-cadmium batteries and cells.

* * %

AUDIO ENTHUSIASTS HANDBOOK

By B. B. Babani

Published by Bernards (Publishers) Ltd.,

:’rhe Grampians, Shepherds Bush Road, London, W6
7NF,

96 pages 18cms x10-5¢cms

Price85p

HE Contents of this book, which includes material
I previously published in Electronics Australia magazine
are; record/playback curve; stylus compliance, mass,
etc: disc recordings—then and now; how do we evaluate
loudness?; how compatible is compatible?; more about
acoustic feedback what's all this about Hi-Fi?; amplifier
power ratings: iess noise—more dynamic range; why the
elliptical stylus?; stereo tape track standards; compensating
sideways drag; equipment performance——some typical
figures; how to control volume on a supplementary speaker;
recording 78 r.p.m. discs with minimal background noise,
and plckup tracking error—cause, effect and cure.

Practical Wireless, September 1976
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PART 2

WRITING PRINCIPLES

Whether the unit reads or writes is determined by
the signal level on the link between the Write Con-
trol block and the RAM (see Fig. 2). This is the R/W
(Read/NOT Write) line. Normally this line is kept
at a logic level “L’ which enables the system to read
out of the memory, Last month’s explanations of the
READ cycle assumed that this was the case. There
are 6 data lines feeding into the Random Access
Memory and when R/W is at level “1” the RAM

M.J.HUGHES M. A.,C.Eng. MIERE

will take no notice of signals on the data lines but
if the logic level falls to a “0” the logic conditions of
the data line will be laiched onto whatever part of
the RAM’s memory is being addressed by the
Address Counter.

Imagine the system operating in slow motion. The
Address Counter will be telling the RAM to give out
data, from each of its address locations, fo produce
the right character in the correct position on the
television screen one after the other. Let's say we

Row and colurnn blanking { 2 lines )

2 o A 4
5 b Cursor <
generator Serialdata {'
MPX address, (3 lines) {1 ‘
Multiplexer {0 #,'iiee?. p—iBianking f=p- fg::ecr
A F W §
Data(Slines) +
Delay ) -
Line tatch
drive P
Sync. =» Data (5 lines) Video
gen. b output
aMH B "ie;ld ROM aadress, (3 lines)
z L Address
osc. . drive Feqinter D
AMHz ’ e i)
lator RE
output
Data (€ lines) w238
comp—
arator con
Controt
. Fig. 2. Simplified block schematic
4 Address, Keyboard of the complete Video-Writer system.
register interface Data
(6 lines)
Data F 3
(7 lines) Strobe
A F 3
[ . 0 &
Cursor Reset Continuous Page
extinguish write select
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‘Character cells within a field

want to type in an extra character in the first column
of the third row of characters. This character would
be held in the position of memory with the address
0010 (Row) and 0000 (Column) (see Fig 3). We have
to arrange that the data to describe the character
(say the letter E) is placed on the input lines to the
BRAM. This is done by pressing the correct key of
‘the keyboard and the ASCII code 000101 (see Fig 4)
is put on the data lines as soon as the key is
depressed and is held there for as_long as the key
is pressed. Remember that the R/W is normally at
“1" and the RAM will take: no notice of the data.
This is just as well, because the address is changing
all the time and if the RAM did not ignore the data
until some special signal comes along we would write
the letter E into every location of the memory, thus
filling the screen with Es! _

The RAM will only accept: the data when the R/W
signal goes to “0” and we arrange for this to happen
at the moment the output {rom the Address Counter
is interrogating the position of the memory into
which we wish to place this data. This is easily done
by making use of a second type of binary counter
called an Address register. This counter has 5 stages,
exactly matching the five stages in the Address
Counter, which describe the Column Addresses to
the RAM and it also has 4 stages to match the Row
Address Counters in the Address Counter. The
Binary states of the stages of the Address Register
are static (i.e. do not change) until we depress the
line feed key of the keyboard, press a character key
or spacer bar. If any of these happen the Row or
Column Address Registers will count up by one
(Increment) except in the case of reverse operation
when the Registers count downwards and will decre-
ment. The registers thus hold the address of the
position of the next character to be printed on the
screen. More will be said about this portion of the
system later. ,

The nine address lines from the Register are fed
tc a COMPARATOR which compares them with the
9 RAM Address lines from the Address Counter.

Practical Wirveless, September 1976

Cell.

Only when the Address Counter output exactly
matches the output of the Address Register will the
Comparator give an output signal. This signal is fed
through the Write Control umit in which the pulse
is shortened to occur in the cenire of the address
code: duration (it is also inhibited at certain portions
of the addressing cycle by the Write Window signal
which comes from the Address Counter—again more
about this later). The processed signal becomes our
R/W and causes the latter line to drop to logic
level “0” at the exact momeni we are addressing
the memory for the position on the screen we wish
the character to occur. The 6 data lines are thus
recorded in that location of memory and in no other
place.

CURSOR SIGNAL

It should now become clear as to how we generate
the Cursor signal. This is a chequered pattern which
is superimposed on the screen in the position which
will be the next place to accept a character. This is
defined by the output of -the Comparator. The Com-
parator output will be “1” every time there is an
address coincidence i.e. for the full duration of the
TV raster line on every raster line of the cell in
question. If we superimposed this coincidence signal
on our final video we would make the whole of the
cell WHITE. While this would do it is a simple
matter, in practice, to break up the signal to provide
the chequered effect. This is done by gating the
output of the Comparator with signals from the
Address Counter within the Cursor Generator Cir-
cuitry. This compound signal can be over-ridden by
the “Cursor Extinguish” signal which is controlled by
a switch on the front panel of the instrument.

KEYBOARD STROBE

We have oversimplified the output of the keyboard
unit slightly. It is true that depressing the correct
key will produce the ASCII code but it is possible
that there may be internal delays in the generation
of each bit of the code. It is therefore necessary to
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have a slightly delayed “STROBE” signal generated
by the keyboard which is used to tell the rest of the
system that it can accept the data as being valid. In
the prototype unit there was approximately 1-5mS
delay between the data being set up and the strobe
signal starting. This is ample delay as the minimum
required by the system is 2uS AFTER the data has
reached a stable condition. There is no maximum
delay.

By making use of this strobe signal one could
economise by not using a conventional keyboard and
simply use seven toggle switches, together with a
push button, to enter data. The data would be set
in ASCII code on the seven switches (remember we
only need the least significant six bits for memory
but the seventh bit is required for control functions)
and the strobe simulated by the push button—which
would have to be protected against contact bounce.
A circuit for such a system will be shown at the end
of the series.

KEYBOARD INTERFACE

" This circuit accepts all seven data lines from the

keyboard, together with the strobe, and passes the
least significant six bits directly to the RAM data
inputs without any processing whatsoever. It does,
however, use all seven bits of data to decide which
are WRITING and which are NON-WRITING codes.
The strobe, together with the address coincidence
signal, is used as the prime source of the R/W signal,
as already discussed, and the keyboard interface
overrides the write command when a non-writing
code is generated from the keyboard, e.g. Line Feed,
Carriage Return, Forward/Reverse or Cursor Step.
Apart from inhibiting the Write Command on these
control signals it decodes and feeds them to the
Address Register on four separate lines.

ADDRESS REGISTER

This comprises two binary counting chains. One is
a five bit counter describing the position of a cell in
a particular row (column address) and the other a
four bit counter defining the row on the page. They
differ from conventional counters because they are
reversible (i.e, respond to an UP/DOWN command)
to enable Forward/Reverse operation. They are also
“Dead End” counters. This means that when the out-
puts are ‘“All Ones” when counting upwards the

counter stops in that condition instead of cycling
round again for a second or third time. Likewise
when counting downwards they stop when they reach
“All Noughts”. Without this “Dead End” facility
there would be a danger of “over-writing” a line of
text if one inadvertantly ran off the end of that line.

All stages of the Address Registers can be reset to
Zero by means of the “Reset” signal generated from
a front panel push button. This is a quick way of
starting at Address 00000 (Column) 0000 (Row) which
is the top left hand cell on the page, the normal
starting point for writing. ‘

The signals from the Keyboard Interface act on
the Address Registers as follows:

Line Feed Increments the Row Address
Register
Carriage Return Resets the Column Address

Register to 00000

Toggles a flip flop which changes
the direction of both the Row and
Column Address Registers

This is a combined signal
generated from Cursor Step and
any WRITING code (eg. a
character or a character space)
and increments the Column
Address Register.

Forward/Reverse

Character Step

CONSTRUCTION

We can now start detailed construction instructions
and as we go through the system we shall describe
the workings of the various stages in more detail.

The system comprises three printed circuit boards
and an aluminium plate holding the power supply
components in place. These four “Modules” are
mounted above a main aluminium chassis by screws
and spacers, The Clare Pendar keyboard, used in the
prototype, has a certain amount of circuitry asso-
ciated with it but this is integral to the keyboard
as purchased and need not be considered at this
stage.

Fig. 5. The schematic diagram of the power supply to provide the two
voltage levels at their correct currents,

SW5a D1,D2,03,D4 = REC43
L o G j 5 %ggg ——————0+5V (to memory board & keyboard)
i
| 2
% D1 D2
240V } oV 2 T 17%%75 3——-———-———O+5V(to sync board & register board)
|I D4 D3 I + 5
! 47OCOE;JF
N O 0 -
SW5b J ) : 4 =—COV(to all boards & chassis)
£ On S
12
D6
N4148 Lt SRl
-1'0050 uF -12V(to keyboard & moduiator)
- Pin1 Pin 3
R15 (input) z(output)
o7 D8 470 S
1N4148 [IN4148 i
W259 T2
Pin connections
to 780
Connection 2
case~-ground
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SRBP insulating pane! stood off”

SW5a & b Soider tag from aluminium with spacers or Dotted pm te Pin wiring
A / contacting chassis double nuts 1s under SRBP panel Fixing holes
A\ -
@ o o" O
__/' T ————=—12vi1to keyhoard &
1 madulator)
T2 !
< F'.:]_‘ Soider 1a hmd%.king
|-—contact wi assis
""'-..__________...l""' / con s
G %) &) - OV
[ O 2
14 gauge aluminium
1 Plate {stood off man
=3 chassis with spacers
o] 1C56 or double nuts)
=
l3
5" \
Solder tag
making contact
T1 with chassis - +5V {to memory board
[ 2 & keyhoard)
N
o] Hel7g
T
\
Heatsinks \
bofted 1o
atumimym plate
O o - +5V{io sync boar)d &
register poard
. 1o O
le . ! W2B0
* 7 —>

Fig. 6. The component fayout far the pawer supply hoard. Although the
bridge rectifier for the 5V supply is shown as square it is in order to use
in-line units provided they mee! the elecirical spec. and will fit.

% components list

T Power Supply Unit j

-Resistors
RIS 4700 10% 1w,

. Capacitors
C5  4,700,F 95V min.
CE  2,0004F 50% min.

[

. Semiconductors

“£32 }SA, 00V, encapsulated bridge rectifier, -
gg f R.8. Components type REC 43 or equivalent.
05 1N4148
D6 iN&148
VO - weaus
OB 1iet4g .
T B8 A2V zener, 400mY
1C56 7805, BY regulator, TO-3 cass.
IG5 7808, BY regutater, TD-3 tase.

- Misgelldneous R - .

¥ % 67 ¥4 gauge aluminium for base. 7 x 2* SREP
for 12V supply board. Board pins, Sofder tags,

2 small heatsiths for TO-3, Home Hadio type TRSS
"or simitan, 2 Pole, maims rated gwiteh (38} Trans-
“tormer, mains in, 9Y at 2A out, Boughas, type
MT-3:AT tapped hetween 15V and 24V or similar

- {T1). Transtormer, mains in, 12¥ 2t 100mA aut,
. coutd be §-0-BY with centre tap open cireult (123,

Practical Wireless, Sepiember 1976

Apart from the keyboard and modulator units the
only power requirement is +5V al an average cur-
rent of about 1-5A (peaking for short durations to
2A). The specified keyboard needs an extra power
rail, nominally — 12V at a few milliamps, as well as
the +5V rail If alternative keyhboards, or toggle
switches, are used the — 12V rail may not be needed.
The specified “Crofton” modulator requires a — 12V
rail and the power unit we describe is capable of
providing sufficient current for both modulator and
keyboard.

POWER SUPPLY UNIT

Fig 5 shows that the +5V and —12V rails are
totally independent.

The +5V supply requires a generously rated
transformer capable of supplying 9V at up to ZA
rms. This is fed to a 3A bridge rectifier and a
smoothing capacitor, then split to feed two separate
“7805” five volt regulator ICs. Two are used because
a single regulator would have difficulty in handling
the current requirement for the whole unit. The
regulators are bolted to small heatsinks which, in
turn, are fixed to the aluminium bhase plate.

The =12V supply originates from a 6-0-6V,
100mA transformer wiih the centre tap unused. This
is bolted to an SRBP board on which the rest of
the components are. mounted with pins. Because the
current required is small it is possible to use 1N4148
diodes as rectifiers and the nominal —12V is obtained
by tapping across a 400mW zener diode.

It is suggested that the power unit be built first,
following the layout of Fig. 6, as it can then be used
to test the other three boards as they are built.

Next month we shall continte the construction and
operation detail.
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FXHIBITION of Military & Civilian

do? How about a museum? Want to lose the,
kids for a couple of hours? Take them to a
museum. Any museum, doesn’t really matter, as long
as it achieves its purpose—as an excuse. Well that
was probably the old idea of trips to a museum
when they were dark and foreboding places, but
today things have changed, as I found out during
the Spring Bank Holiday this year.
I was in Horsham, Sussex, a small town about 20
miles ~from Worthing, where I visited the local
museum which is housed in a 16th century timber

3 NOTHER raining Bank Holiday—what shall we
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framed house in the Causeway. Expecting the usual
sort of displays, I was pleasantly surprised to find
an exhibition of civilian and military radio dating
back to the early part of the century. This of course
was only one part of the museum, the remaining
sections depicted local shops of a bygone age such
as a saddlers, wheelwrights and blacksmiths. Also
amongst the collections was a display of bicycles
ranging from the Victorian hobby-horse to the safety
bi¢cycle of Edwardian days.

However to get back to the collection which
especially interests all of us, the various pieces of
equipment were lent to the museurn by Mr Ron Ham
of Storrington, who compiled the collection from
various enthusiasts including himself, the Worthing
ATC, and local collectors.

Spark transmitter

The first photograph would at first sight appear to
be a high quality piece of transmitting equipment
suited to the home of a well-to-do country gentleman
during the second decade of this century. In fact it’s
a first World War service issue for use by the infantry

Practical Wireless, September 1976
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in the trenches. It's a spark transmitter receiver and
requires an aerial of up to 80 yards to obtain any
sort of transmitting distance. Cabimet i5 in solid
mahogany or similar wood with solid brass contacts
and terminals. The finish is superb and was originally
built by Marconi. Notice the circuit diagram on the
underside of the lid—useful for indrench repairs!

After the first World War, amplification equipment
ook on a new trendy image, and the second photo-
graph shows an audio amplifier with matching loud-
speaker! Both were made ia America in the 1520s
by Magnavox Co. The amplifier used three bright
emitter valves each with a separate variable filament
control and an individual switch for each stage. The
large pot at the base of the Horn speaker is the
energising coil, and to its left is the output trans-
former. Situated behind the amplifier and speaker
is a cabinet of old periodicals published in the early
1920s. and Broadcast Licences dating back to 1923,

One of the latter is a licence for the Home Con-
structor! and cost ten shillings. An interesting point
is that before this licence could be issued the
apparatus had to be approved by the BBEC. Most of
these licences came from the collector and original
recipient Mr Cyril Largen.

Record breaker

Moving on a few years to the mid thirties, the next
photograph depicts the late Miss Nell Corry G2YL
and some of her radio equipment, all of which was
home made in her Surrey home. She is particularly
remembered for her part in creating radio history
on the 27th October 1935. On this day she managed
to contact six radio stations situated in six continents.
Also shown is the morsé key that she used for this
attempt, her car radio badge and tuning capacitor.

A little before this time, in about 1931, Pye
launched on an unsuspecting public, their first
‘portable’ model. No Trades description act in those
days! As it weighs at least 30Ibs it is hardly portable
and required an accumulator, multi-tap 120V battery
and a grid bias battery to drive it. The accumulator
would have to be recharged at 3 to 4 day intervals,
when it would have been carried to the local shops
or garage 1o be charged. The other two hatteries
lasted on average about five months. A useful fit-
ment to this set was a metal turntable fitted to the
hase of the set, which allowed the receiver to be
rotated for accurate, and hest reception. Compare
this description with the next photograph. This was

Practical Wireless, September 1976

produced by the Ever-Ready company only nine
vears later in 1940. The relevant size can be judged
by the 50p piece along side the model. Needless to
say the Ever-Ready model created quite a stir when
introduced and was made possible by the use of
miniature glass valves and a certain amount of
‘shoe horning’.

Military equipment

At the onset of the second World War, military
equipment in the transmitting/receiving fields was
quite bulky but reasonably reliable. Possibly those
who served in tanks will remember the next picture
which is of the famous ‘19 set used throughout the
war. However the particular thing about this model
is that although manufactured by the Canadian
Electric Co, the dial markings are in both English

and Russian. The explanation is that during the
offennces the tanks could be operated by either
British troops or our ‘allies’—can’t quite see that
happening today! Shown in the next photograph is
the ‘38 infantry set which was carried on the
shoulder and was complete with throat microphone
and headphones that could be worn under the
helmet. In the foreground is a box of spare valves
with instructions for ‘fault-finding’.

Moving up into the air now, the RAF at this Hime
was equipped with two very well known pieces. For
'the 'Spitfires #the ,TRS-F transmitter/receiver was
used in early wartime planes and derived its power
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SeAa el o s
from a single HT battery, a grid-bias battery and
an accumulator. If the pilot had to bale out in a
hurry, a special jack plug was invented that released
itself, so preventing the pilot from coming to an
unfortunate end. This model is shown to the left

of the next pbotograph, while to the right is the
equipment used in Lancaster bombers. These were
the T1154 transmitter above, and the R1155 receiver
below.

Equipment for spies

The firtal photograph shows radio equipment used
by SOE (Strategic Operations Executive) agents. In
other words equipment used by spies! The large
suitcase model, the B2 was carried around by agents
and covered only by a thin layer of clothing as shown
here. The morse key, which is a very small affair,
is sited in the top left hand corner, while the aerial
is a thin piece of wire, perhaps five feet long attached
to the nearest convenient spoi. Alternative coils can
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be seen in the foreground, the total weight of the
equipment is quite asfounding considering the
distances it had to be carried.

Repeat performance

There were many other notable pieces in this
display, but space has limited us to these models.
Unfortunately the exhibition has now finished at
the Horsham Museum, but will be on display again at
the Worthing Museum. The dates for this latter
exhibition will be. from August 10th and run for
about six weeks, and will include several new items
such as two pre-war Philips radio sets, an army
signalling unit employing an Aldis lamp and a special
aircraft morse key used in war-time Lancaster
bombers, Py

e

Digital Frequency Meter;
June/July 1976

The four. display boards required for this
project are now available from the PW
Readers pcb Service. The Ref. number is
A004 and the price for four-off is £3-32,
and one-off £1:01. Both prices are inclusive
of p&p and VAT,

. The following points should also be noted
in connection with this project:

R7 should be 100 (Fig. 7)

R3 and not R1 should be 1W (component
list)

Breaks should be made in the tracks of
the main board (Fig. 11) at the follow-
ing points: W51, X51, Y51 and all
seven tracks under ICL0.

Practical Wireless, September 1976
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CB for UK

I read with interest your
leader in the July issue of PW,
particularly as I have just re-
turned from the United ‘States
where I was able to observe the
current CB “craze” at first hand.
Whilst agreeing in the main with
your commenis I feel I must
make some observations.

The 27MHz bhand allocated to
CB users has been divided into 23
channels, channel 9 of which has
been reserved as an emergency
channel and channel 19 of which
is commonly regarded for use by
highway users. Although channel
19 was certainly busy there was
little evidence that the amount
of traffic was causing serious
communications dificulties,
mainly due I suspect to the limit-
ation in the range of CB mobiles
_to about 5 miles. There is ap-
parently a proposal to increase
the number of channels to
around eighty by introducing
SSB. Provided a similar system
of channelling is Introduced in
Britain, with or without SSB, I
cannot see that there would be
any serious problem with over-
crowding on the band.

There is no doubt that in the
state of North Carolina at least
the CB facility is regarded as a
“good thing”, not least by the
Police force who monitor and
record all transmissions on
Channel 9. :

If the RSGB would take the ini-
tiative and press the Government
to introduce a CB band on the
lines of the American system
somewhere in the radio fre-
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quency spectrum (it need not be
27TMHz) the RSGB would not only
place themselves in a strong posi-
tion by being able to recommend
to the Government what restric-
tions on licensing etc should be
introduced, but would do their
members a service by providing a
means of communication to those
many members of the public who
could usefully use such a facility
and who are at present frustrated
by the licensing system. If mem-
bership of the RSGB were made
a condition precedent to the ob-
taining of a CB licence the RSGB
would have a lot to gain by
making its proposals to the
Government at the earliest pos-
sible opportunity. J, B, Howell-
Pryce (Oxford).

You've been warned-

I have taken PW since 1963
and have, in general always
agreed in principle to the con-
tents therein.

However, I received the July
magazine today and eagerly
opened the. pages to the Leader
Article which was about the in-
evitable UK “Citizen’s Band”,
and was motivated to write to
you by the phrase: “There should
be very stiff penalties for pirate
stations. . .”.

Now before I am swotted down
with a good solid piece of irre-
vocably conceived “and so there
kkdrt well should be” please
allow me to say that every man
has his story to tell, and would
you Kkindly let me relate my
experiences to you, the backbone
of wireless, which simply means
all the readers of Practical Wire-
less.

Some years ago I experimented
with very-low-power transmitters
on the MW-Band (on 1562kHz

-and, Caroline was not on, on

1187kHz). I used a good Crystal
Drive Unit with an oven, the
thermostat of which was adjusted
critically to obtain exceptional
accuracy. (The crystals were fine-
tuned in the evening to the dis-
tant signals that appeared on the
two channels used; typically an
accuracy of one cycle in one
minute could be achieved, even
after taking into account the fact
that two distant signals them-
selves were at times fluttering
somewhat).

Because of someone playing a
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stupid prank I soon had an
official visit by the GPQ who,
‘after ordering me to switch off
my transmitter, proceeded to take
down the description and serial
numbers of my domestic radio
equipment (I used fo be a com-
pulsive collector of all the latest
transistor radios and recorders
that came out!) that happened to
be in the lounge at the time,
where I had the transmitter.
When my case came up(!) the
magisirates fined me £75 + £50
costs, and as if that was not
enough, they confiscated my
much - loved transmitter
{naturally) and they also confis-
cated my dear ECI10 receiver.
They also took- my old record
player and my field-strength
meter and tried to get a high-
quality reel-to-reel recorder a
cassette recorder and a portable
radio. T. W. Hillyard (Northamp-
ton).
Let this be a warning to all poten-
tial illegal transmitter operators.
We fully agree with the action

-taken by the GPO, who, as can

be seen above, are not fooling—
Ed.

Model control v. CB

I recently joined the United
Kingdom Citizen’s Band Cam-
paign, not being very technical,
it is probably the only way that I
shall get on the air. It also co-
incides with my belief that radio
should be free of unnecessary
restrictions. This depends on
whether we ever get CB licences
in the UK, because I think we
shall have a very hard fight,
espectally on the 27MHz band.

The real opposition will come
from the Model Control
fraternity, because it seems that
in the UK our Home Office have
given them practically exclusive
rights to all channels between
26-96-27- 28MHz.

The UKCBC have an informa-
tion sheet 2 which suggests that
for Europe there are 6 channels
exclusive for Model Control and
2 ghared.

You might say why not use
other bands or even VHF or UHF,
but I think it would lose the
international appeal if we did not
have the same as FEurope ard
USA namely the 27MHz band.
Though I agree the chances of the
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skip being OK and to be able to
hold a signal on a crowded band
are limited, nevertheless the
appeal is there.

So I would say before we have
a Citizen’s Band in this country
an agreement will have to be
made with the Model Control
Fraternity.

The Practical Wireless has a
full page written by the Editor,
who says that there will be a
Citizen’s Band in the UK, but
doesn’t say when, and suggests
that there be a condition of
membership of the RSGB (I am a
member £8 per yr.) before any
licence is issued. All I can say is
what about the other Radio and
Recording Clubs providing they
are not too snooty to embrace
CB members.

You have to remember that in
USA and Canada and no doubt
in Europe, the CB clubs are big
business with glossy magazines,
why shouldn’t some of the exist-
ing clubs get in on the act.

Finally I must admit that we do
not have distance problems like
they have in USA and Canada and
emergency systems like REACT
would be useful but not really
necessary. However, there are the
old, disabled, and the lonely who
could benefit from CB radio and
1 am all for it, especially as we
are now at the bottom of the
propagation cycle and reception i$
bound to improve.—Stan Playle
(Welwyn Garden City)

Cheap-at-the -price

I feel bound to comment on
Mr. Dowdeswell’s tacit support
of the comments made by A. J.
Lees and G4CEX in the May
edition of Practical Wireless.

It may be that the former has
not read the technical topics in
Radio Communication, nor has he
seen the many simpler articles
published therein. Nevertheless,
he must be aware that the Radio
Society of Great Britain is not
simply a publishing house, it
exists for the furtherance of
Amateur Radio Communication
and Experimentation. If G4CEX
wishes to retain frequency, re-
peater, beacon, and mote facilities
after 1979 which the Society has
obtained for all amateurs at its
own expense, then it is his duty to
rejoin the Society and to willingly
give his annual subscription of £8
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which after all represents the cost
of motoring 100 miles.

Let him also buy the new copy
of the Handbook which when
published will undoubtedly be as
complete a guide as the last
edition was to the subject in
which he is interested.—W. M
Miller (Cambridge)

Valves?

In writing this rather critical
letter, about the magazine Prac-
tical Wireless, I believe I am voic-
ing the attitude of many people
who now buy it only rarely, while
in the past, they used to buy it
each month. The reason is that
although it is titled Practical
Wireless, there isn’t any “wire-
less” in it. In case you are not
aware, wireless sets use valves,
not semiconductors. Nowadays it
seems that your magazine con-
tains nothing Wit electronic
gimmickery, with no sign of any
wireless circuitry anywhere. If
you intend to keep to the present
policy of making little or no
difference  between the two
magazines, namely, Practical
Wireless and Practical Electronics,
then there is litile point in being
two.

By the way, don’t think that I
am what you might call elderly,
I have just passed the thirty mark,
but it would seem from your
magazine that you are aiming
exclusively at the under-twenty
group.—Alexander Dodd
(Glasgow) .

2 meire repeater

May I express my growing con-
cern for the sanity of our 2m
VHF Band. In the past two years,
2m has been eroded from an
interesting, friendly, experi-
mental, amateur band, to an un-
sociable mess of channelised/
Mobilised debris.

The introduction of Simplex
working was quite bad encugh,
(instigated, perhaps by the “black-
box” fraternity), bui the new
onsei of repeaters, requiring not
one, but two channels is just
about the last straw.

It is in fact difficult to appre-
ciate how consistently operating
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through a repeater can fulfil the
licence conditions i.e. “self train-
ing in the art of telecommunica-
tions”, {(even worse with a “black-
box’’). After all does the amount
of mobile activity on 2Zm justify
the dedication of so much air
space.

In view of all this, would it not
be possible to negotiate for the
4m band to be available to G83's
and kill two birds, as it were?

1) Populate a ‘dead’ band

2) Organise a VHF band with
no repeaters, and no channelised
segments. .

A band of this type is still
very necessary for the newly
licenced man who wants to be an
amateur, rather than a push
button operator, whilst not
delving into the “microwave
oven”.—E, Wa‘tt (KXidsgrove)

CB in Canada

I feel I must comment on your
editorial in the July edition of
PW about Citizen Band Radio.
I must congratulate you on your
comments about linking CB in
the UK with the RSGB for proper
instruction of licencees. I lived in
Canada for some time and I was
the proud owner of a CB licence,
but I must point out that even
though an awful lot of people
operate Citizens Band radio’s the
power ouiput to the RF stage in
these sets is only SW.

In my experience of CB the
only time I got a feeling of over-
crowding on the 23 channels we
worked on was when the skip
came in. In my opinion though
the pro’s far outweigh the con’s
for CB radio, so that when I
arrived in Canada for the first
time I obtained a CB radio and
through this I met a lot of people
and made a lot of friends. I
found that it is much more enter-
taining than television and on a
Sunday night we held a net in our
district which is just like being on
a giant telephone party line. One
more thing before I close, I was
a member of REACT an
emergency club who's sole aim
is to provide instant radio com-
munication in the event of any
accident or emergency.

Citizen Band radio can’t come
to Britain fast enough for my
liking, and I would like to apply
for my licence now.—lIan Mclean
(Renfrewshire)
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio ampli-
fler. Brand new components
throughout. & silicon tran-
sistors plus 2 power output
transistors in push-pull.
Full wave rectification.
Output approx. 13
watts r.ms. inte 8
cohms. Frequency re-
sponse 12Hz 30KHz
8db, Fully integrated
pre-amplifier stage with
separate Volume. Bass boost
and Treble cut controls, Suitable
for 815 ohm speakers. Input for
ceramic or crystal cartridge. Sensitivity
APDrox. 40mvV for fuil output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs, Overall size 8”7 high x 6 wjde x 734" deep. AC
200/250V. PRICE £13-75. P. & P. £1-00.

EC AMPLIFIER

A.Q. mains

heavy duty
fully isola-
ted mains
tranasform -
er with full
wave recti-
fication

qua

] amoothing with negligible hum.
Valve line up:- 2 x ECLS86 Triode Pentodes. 1 % EZ80
sa rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
out. A dual volume contro! is used. Balance of the left and
right hand channels can be adjusted by means of a sepa:
rate “Balance' control fitted at the rear of the chagsis.
Input sensitivity is approximately 300mfv for full Peak
output of 4 watts per channel (8 watts mono), into 3 ohun
speakers, Full negative feedback in a carefully calculated
eircuit, aflowa high volume levels to be used with negligible
distortion. Bupplied complete with knobs. chassis size
117w x 4”7d. Qverall height including valves 5%. Ready
built & tested to a high gtandard. £12-40. P. & P. £1-30.

REO 44

A solid state
stereo amp-
lifier chassis,
with an ouf-
put of 3-4
watts per
channel into
8 ohm speak-
ers. Using the latest high tecknology integrated clrenit
amplifiers vﬂ:lh built in short term thermal overload
protection. components including rectifier smoothing
capacitor, fuse, tone control, volume controls, 2 pin din
sockets & 5 pin din tape rec./play socket are mounted on
the printed circuit panel size approx, 937 x23” X 1” max.
depth. Supplied brand new & tested, with knobs, brushed
anodiged aluminium 2 way eseutcheon (to allow the
amplifier to be ted horizontally or verticaliy) at
only £7-50 plus 50p P & P. Mains transformer with an
output of 17v ajc at 500m/a can be suppled at £1-50+
40p P & P if reguired. Full connection details supplied.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our prics #1-50 yd. length. P. & P. §0p
per yd. (min. 1 yd.). 8.A.E. for samples.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving.13 alternatives. Primary: 0-210-240v.
Becondaty combinations 0-5-10-15-20-25-30-35—-40-80v.
haif wave at 1 amp. or 10-0-10, 20-0-26, 30-0-30v. at
2 amps full wave. Bize 3tn, jong X 3iin. wide x 3in. deep.
Price 2300 P. & P. 90p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. 8ec. 8-0-0 at 500 mA. £1-50. P. & P. 60p.
Pri. 200/240v. Bec, 12-0-12 at 1 amp. #1:65. P. & P. 60p.
Pri. 200/240v. Sec. 10-0-10 &t 2 amp, £3-35. P, & P. D0p.
Pri. 200/240V See. 23V at 1-5amp, 8V at -6 amp, 8V at
50mA. £3:60 + 65p P. & P.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U, Tape, Mike, Guitar, stc. and sultable for
use with valve or tranalstor equipment. 8-18v.
battery or from H.T. line 200{300v. Frequenoy
response 16Hz-20KHz, Gain 26dB. Solid encap-
sulation size 18” x 1}” x #”. Brand new complete
with instructions, Price £1-80. P. & P. 15p.

HAVERSONIC

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enjoy fabulous stereo radio at this
fow introductory price!

Designed and styled to match our 10 -+ 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
grain, low noise IF stages. Automatic frequency control to
“lock-on’* station and prevent drift. IC atereo decoder
for maximum stereo separation. L.E.D. for sterec beacon
indicator. Nominal output of tuner 100mV. Approximate
size 124”7 wide x 87 deep by 24" high. Bupplied ready
built, tully tested and fully guaranteed. A/C Maine
200/240V (not available in kit form).

SPECIAL OFFER £2250 + £1°40 p. & p.

LATEST ACOS GP91/180 mono compatible cartridge with
tfo stylus for LP/EP[78. Universal mounting bracket.
#$1-60 P. & P. 18p.

CERAMIQ STEREQ CARTRIDGE. Universa] Mounting
brackets and turnover stylus. 70mV per channel cutput.
ONLY £1-86 - 18p F. and P.

SONOTOKE 9TAH(Q COMPATIBLE ATEREO CARTRIDGE
T{0 stylus Dismond Btereo LP and SaDphire 76.

ONLY #2-36 P. & P, 10p. Also avsilable fitted with twin
Diamond T/0 stylus for Sterec LP. £2:88, P. & P. 18p.

LATEST CRYSTAL T/0 STEREC/COMPATIBLE
CARTRIDGE for EP/LP/Btereo/78. #1-80 P. & P. 13p.

LATEST T/O MONO COMPATISLE CARTRIDGE for
playing BP/LP/78 mono or stereo records on mono
equipment, Only #i-88, P. & P. 180,

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. AC.
input. Four switched fully smoothed D.C. outputs giving
6v. and 73v. and 9v. and 12v. at 1 amp on load.

Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 6” x 33" x 237,

Ready built and  PRICE £5.75 P. & P. 85p.

tested.

SPECIAL OFFERS

Mullard LP1159 R.F.-1.F. Double Tuned Amplifier
Module for nominal 47¢ KHz. 8ize approz. 2§” x 14 x
3” 7-6 Volt + earth. Brand new bre-aligned. Full gpeci-
fication and connection detalls supplied. £2-25. P. & . 12p

Pye VHF/FM Tuner Head
covering 88-108 MjHz. 10-7
MfHz I.F. output. 7-8 Volt-4-
earth. Supplied pre-aligned,
with full circait diagram.
Connection details supplied.
‘Beautifulty made with
precision-geared FM gang
and 323Pf + 323P¢ AM.
Tuning gang only £315 -+
P. & P. 35p.

PRECISION MADE

Pash Button Switch bank. 8 Buttons giving 16 8/P C/O
tnterlocked switches plus 1 Cancel Button Plus 3 d/p cfo.
Overall gize 5”7 x 2§” x 1”. Supplied complete with
chrome Anished switch buttons. @ for #81-50 + 20p P & P.

HI-FI LOUDSPEAKER SYSTEM MK 11

Beautitully made, simulated teak finish enclosure
with stttactive slatted front. Bize 163” high x 104"
wide X 9”7 deep (approx.), Fitted with EM.I.
Ceramic Magnet 13¥ X 8" bass unit, ¥L.F. tweeter
unift and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Obhm Impedance {state which).

OUR PRICE £12:00 each carr. 2190
Catinet Available Separately #7-28, Carr, £1-40.
Alsp svafiable in 8 ?hmn with EMI 13” x 8" bass

with £10-25, Carr. £1°90.

STEREO-DECODER
SIZE 2” x 8” x 1" ready built. Pre-
aligned and tested. Sens. 20-560 mV
for 9-16V neg. earth operation. Can
be fitted to almost any FM VHF radio
or tuner, ‘Stereo beacon light can be
fitted it required. Full detalls and
tnstructions {inclusive of hints and
tips) supplied. £5-62 plus 20p. P, & P.
Sterec beacon light if required 40p
extra.

e e e et
QUALITY RECORD PLAYER AMPLIFIER MEK. II
A top Guality record player amplifier employing heavy
duty double wound malns transf r, ECCa3, ELS4,
and rectifier, Beparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Bize 7in, wide x 8in, deep x 8in. high. Ready
Pbullt snd tested. PRICE 26:20, P, & F. 80p.

ALSO AVAILABLE mounted on board with output
transf and xer. PRICE #4730, P. & P. £1,

LOUDSPEAKER BARGAINS
Bin. Sohun A1-45, P. & P. 35p. 7 x 4in. 8 0bm £1-89, P. & P.
48p. 10 x 6in. 8 or 156 ohm 28-50, P. & P. 75p. E.M.L.
8 X Mn. 8 ohm with high fiux magnet #2-08,P. & P. 50p.
E.M.IL tweeter. Approx. 34”. Avaflable 3 or 8 or 15 ohms,

#200 + 20p, P. & P.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Bize 114% x 148~ x 1&" deep. Welght 190z. Power
handling 20W r.m.s. (40W peak). linpedsnce B ohm only.
Response 40Hz-20kHz. Can -be mounted on cellings,
walls, doors, under tables, efc,, and used with or without
baffle. Send S.A.E. for full details.

Only £7-25 each + p. & p. {one 75p, two 90p).

Now also svailable 87, — 8 ohm 10 wadts, r.ms. 20

watt peak 40 Hz-20,000 Haz. Overall depth 17, Ideal for
Ti-Fi or for use in cars $4-90 + p. & p. (one 35p, two 66p).

HARVERSONIC SUPERSOUND
10 - 10 STEREQ AMPLIFIER KIT

A really first-class Hi-Fi Steres Amplifier Kit. Uses 14
transistors including 8ilicon Transistors in the first five
atages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Basa, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very zimple to
modify to guit magnetic cartridge—instructions included.
Qutput stage for any speakers from 8 to 15 ohms. Compact
design, all paris supplied including drilled metalwork
high quality ready drilled printed circuit board with
compenent identification clearly marked, smart brushed
anodised aluminfum front panel with matching knobs,
wire, solder, nuts, holts—no extras to buy. Simple atep
by step lnstructiona enable any constructor to build sn
amplifier to be proud of. Brief specification; Power
output: 14 watts r.m.a. per channel into 5 ohms. Fre-
quency response +3dB 12-30,000 Hz Seusitivity:
better than 80mV into 1M{2, Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to —L16dB. Negative feedback 18dB
over main amp. Power requirementa 35v. at 1-0 amp.
Overall Bize 12”w. % 87d. X 2}”h.

Fully detaflel 7 page construction manual and parts
list free with kit or send 25p plus large S5.A.E.

AMPLIFIER KIT oo 0o £13-50 P. & P. 66p
(Magnetic input components 33p extra}

POWER PACK KIT .. 2486 P. & P. 88p
CABINET aa .. 2485 P. & P. 80p
SPECIAL OFFER—only £22:50 if all 3 items
ordered at one time plus £1 p. & p.
Full after sales service

Also avallable ready built and tested £28-25. P. & P. £1.
Note: The above amplifier is suitable for feeding i mono
tourees inlo inputs (6.9, mike, radio, twin record deeks, ste.

and will then provide mizing and fading Jacilities for med-
fum powered Hi-Fi Discothequs use, ele.

8-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduoe-
tlon of records. A.C. Mains
operstion. Ready bullt om
plated heavy gauge metal
chassis, size 7T§"w. x &7d. X
43”h. Incorporates HCC38,
EL84, EZB0 valves. Heavry
duty, double wound malns
iransformer and output trans-
. former matched for 3 ohm
speaker. Beparate volume control and now with improvsd
wide range tone controls giving bass and treble lift snd
cut. Negative feedback line. Output 43 watts. Front
panel can be detached and leads extended for remots
mounting of controls, Complete with knobs, valves, etc.,
wired and tested for only £7-80. P. & P. £1-00.

HSL “FOUR" AMPLIFIER KIT. Similar in appearancs
to HA34 above buit employs entirely different and
advanced ecircuitry., Complete set of parts, etc #7-00
P. & P. £1-00.

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monayral amplifier
with an output of
14 watta from 2
EL84s o push-puil.
Super reproduction
of both mumte and
apeech, with negli-
gibte hum. Separate
inputs for mike and
gram aliow records
and announcements
to foliow each other,
Fully shrouded section wound output transiormer to
match 3-15 (2 speaker and 2 independent volume controls,
and separate bass and treble controls are provided
giving good lift and cut. Vaive line-up 2 ELS4s, ECC83,
EF86 and EZB0 rectifier. Simple instruction bookist
25p -+ BAE (Free with parta)’ All parts sold separately.
ONLY 21125 P. & P. £1'35. Alsc available ready buili
and tested 8L5-20 P. & P. £1°35.

SPECIAL OFFER Limited number of the latest B8R
C141RI Auto/Manual changer de-luxe. Lightweight
tubular arm, cue-ing lever bias compensator £12-60 +
£1-40 p. & p. Also similar but without cue-ing lever bins
compensator, Only £11-00 + £1-40 P. & P,

Prices include VAT at Current Rate

Open 9.30-5.30 Monday to
Friday. 9.30-§ Saturday
Closed Wednesday.

Al prices and specifications correct
at time o! pross and subject fo
slteration without notice.

SEND STAMPED ADDRESSED ENVELOPE WITH

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 MIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985

fewe minutes from South Wimbladon Tube Stalion

ALL ENQUIRIES

{Please write clearly)

PLEASE NOTR: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.

"} S
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by Eric Dowdeswell G4AR

F you get the feeling that this month’s effort
I is being written from an unusual angle, you could

be right! 'm afraid your’s truly is flat on his back
in hospital after an operation to “decompress” the
spine. Ugh! Soon I hope to be able to stand upright
again instead of resembling Old Father Time! The
major part of my anatomy is horizontally polarised,
but from time to time my stub end becomes vertically
polarised!

Someone has suggested that I pass the time with a
transceiver but since every other patient in the ward
seems to have his own portable TV 1 don’t think I'd
be very popular!

I do hope that those of you who aspire to an
Amateur licence will not drop everything after
reading the Editor’s piece on Citizen’s Band matters,
in the July issue. I have always maintained that the
authorities will never issue such “mail order” permits
in this country. Anyone with a genuine reason for
requiring receive/transmit radic facilities can already
get the appropriate licence from the Home Office.

The CB in the USA is in utter chaos with what
should be a short range walkie-talkie type of service
developing into a trans-continental operation with
very high power and sophisticated aerial systems!
You can be sure that a lot of the pro-CB hot air
comes from those whose main interest is not
necessarily the same as that of the potential CB’er.

J. Griffin, residing in Darlington, writes to mention
a few of the highlights of the 48 years he has enjoyed
in amateur radio. His earliest logging was of Marconi
himself from his yacht in the Med! Pity he didn’t
have a tape recorder handy! Present set is a Codar
CR70A but decent aerials are a problem.

Den’t forget OM that in “difficult” situations there
is no need to use 16SWG copper wire. Enamelled
24SWG wire is just about invisible. Buttons can be
used as insulaters between the wire and say a length
of black twine. A small weight on the end of the
twine, a few twirls and the aerial can be high up in
a tree or on top of a roof. Put the reel of wire on a
screwdriver blade and it will run off easily. Keep the
wire away from walls, buildings etc., until it enters
the shack and don’t forget to use an ATU!

Dennis Anderson eventually got his 62 set going but
soon returned to the DX150A using a 20m dipole.

434

QRM from local colour TV’s is still a problem in spite
of experiments with various suppressors and filters.
Robin Bayley, near Wolverhampton, is now AS203
and studying furiously for his RAE which he hopes
will get him on the air in "77.

Andrew Swiffin, A8063, reports again after an
absence of six months due to ‘A’ level duties. Current
project is a portable receiver with converters into
a car radio covering 2 to 160m. Andrew suggests all
exreaders of this feature now having callsigns
should form a ‘PW net’ on 80m on Sunday mornings.
Good idea, although I'd feel guilty at not being able
to join in at the moment!

Those of you waiting impatiently for the article
on SSTV by Paul Barker might like to write to MK
Products, 5 Lancashire Drive, Belmont, Durham for
information on their various PCB’s and other bits
and pieces that Paul has used in his monitor. MK
Products happen to be G3LIV and G3DRI so they
ought to know something about this SSTV lark!

I usually find something of interest in ‘TARS

"TALK’, magazine of the Torbay ARS. Unusually, they

accept Associate members for a very reasonable 75p
a year which includes the magazine. Try raising
them on the new Torbay net on 3758kHz at 09.30
every morning. If a local “regular” doesn’t report
in for three consecutive days enquiries are made to
see if all is well. Sounds like a good basis for keeping
some of our lonely Senior Citizens in touch with the
outside world. Write to Fred Bolton, G3VTQ, 23
Waverley Road, Newton Abbott, South Devon for
more on TARS.

Another active group is the West of Scotland ARS
which, at its AGM, elected GM3EDZ as President,
GM3AXX as Chairman and George Milne, GM4BLO
as Secretary. Club rooms and station GM4AGG at 22
Robertson Street, Glasgow, G2 8DU, are open every
Friday at 7.30 pm so get along there or write to
George at 22 Norse Road, Scotstown, Glasgow. SWL’s
are very active in the club so don’t be shy if you
haven’t got a callsign! -

Apologies if T have not answered all those who
have written in but I should be upright again in a
couple of weeks and, hopefully, be able to bash the
typewriter again!

Log extracts

R. Bayley:- 80m HP3AU JAlJRK UASCM (CW)
40m JXZHK UPSBAA PY7PO (CW) 20m PZIDR
VESRE FLSCE (CW)

D. Anderson:- 20m JG10QZ KZ5HP TGILL VK7BC
YSIACS 15m CX6AM KP4ECH TJIBB ZPSWM
9X5SM
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SPEAKERS

Baker Group 25, 3, 8 or 15 ohms
Baker Group 35, 3, 8 or 15 ohms
Baker Group 50/12 8 or 15 ohms
Baker Group 50/15 8 or 15 ohms
Baker Deluxe 12”7 8 or 15 ohms
Baker Malor 8, 8 or 15 ohms
Baker Superb 8 or 15 ohms
Baker Regent 12 8 or 15 ohms
Baker Auditorlum 12” 8 or 15 ohims
Baker Auditorium 15” 8 or 15 ohms
Celestlon G12M 8 or 15 ohms
Celestlon G12H 8 or 15 ohms
Celestion 512/50 8 or 15 ohms
Celestion G12/50TC 8 or 15 ohmis
Celestion G15C 8 or 15 ohms
Ceolestlon G18C 8 or 15 ohms
Celestlon HF1300 8 or 15 chms
Celestlon HF2000 8 chms
Celestlon MH1000 8 or 15 ohms
Celestion CO3K
Decca Londen ribbon horn
Decea London CO/1000/8 Xover
Deacca DK30 ribbon horn
Decca €0/1/8 Xover (DK30)
EMI 14 x ¢ Bass 8 ohms 14A770
EMI 8 x 5, 10 watt, d/cone, roll surr,
EMI 6%” d/cone, roll surr. 8 ohms
EMI 8 rcll surr. bass
EMI § mid range
Elac 59RM109 (1 5) 59RM114 (8)

Elac 64" d/cone, roll surr. 8 ohms
Elac 10” 10RM239 8 ohms
Eagie Crossover 3000hz 3, 8 or 15 ohm
Eagle FR4
Eagle FRé5
Eagle FR8
Eagle FR10
Eaglle HT15

Eagle FF28 multicell. horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 33T, & or 18 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fans Pop 60, 8 or 18 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 18 gchm

Fane Crescendo 12A, 8 or 16 ohms
Fane Crescendo 12BL, 8 or 16 ohms
Fane Crestendo 15/100A, 8 or 18 ohms
Fane Crescendo 15/125, 8 ot 18 chms
Fane Crescendo 18, 8 or 16 chms
Fane 510 Mk 1l horn

Fane 820 Mk 1l horn

Fane HPX1 crossover 200 watt

Fane 13 x 8, 15 watt dual tone

Fane 81T 8” dfc, roll surr.
Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axlom 402 8 or 15 ochm
Goodmans Twinaxlom 8, 8 or 15 ohm
Goodmans Twinaxtom 10, 8 or 15 ohm
Gooedmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 16 ohm

Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmansg 12AX 8 ot 15 ohm
Goodmans 15AX 8 or 15 ahm

SPEAKERS

Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohrn
Goodmans Hifax 780P

Goodmana 5" midrange 8 ¢hm
Gauss 127

Gauss 15”7

Gauss 18"

Jordan Watts Module 4, 8 of 15 ohm
Kef T47

Kef DN13 SP1015 or SP1017
Lowther

Lowther PM8 Mk 1

Lowther PMT

Pearless KO10DT 4 or 8 ohms
Peerless DT10HFC 8 ohma
Peerless KO40MRF 8 ohms
Peorloss MT225HFC 8 ohms
Rlchard Allan CA12 12” bass
Richard Alien HP3B

Richard Allan LP8EB

Richard Allan DT20

Richard Allan CN6280

Richard Allan CN820

Richard Allan Super diseo 60W 127
Richard Allen CG1% 15” bass
Richard Allen Super Disco 14" 50 watl
Richard Allen Super Disco 8° 50 watt
Radford MD

Radford MD8 dome mid range
Radford TD 3

Radford Crossover network

BD25 Mk Il

Tannoy 10” HPD
Tannoy 12” HPD
Tannoy 15 HPD
Wharfedale Super 10 RS/DD 8 ochms
Castle 8 RS/DD

SPEAKER KITS

Baker Major Module 3, 8 or 15 ohms
Goodmans DIN 20 4 or 8 ohms
Goodmans Mezzo Twin Kit

Helme

Helme XLK 40
KEF kit 1

KEF Kt it
Peerlass 1060
Peerloss 1070
Peerless 1120
Peerlass 2060
Peerleas 2060

each
each
palr
palr
palr
pair
pair
pailr
each
palr
each
each
palr
palr

WILMSLOW AUDIO

THE Firm for speakers!

Complete kits in sfock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,

HiFi Answers

Monitor (Rogers),
Compromise (Frisby), HiFi News State of the Art,

HiFi News

No

Wireless World Transmission Line (Bailey), Practical
HiFi and Audio Monitor (Giles), Practical HiFi and
Audio Triangle (Giles), Popular HiFi (Colloms), etc.

Construction leaflets for Radford, Kef, Jordan Watis, Tannoy,
On dem. Answers Monitor, State of Art, Free on Request.

Hi-Fi

P.A. Amplifiers, microphones etc. by Shure, Linear, Eagle,

Beyer, AKG etc.

FREE with orders over £10—"HiFi Loudspeaker Enclosures’” Book
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SPEAKER KITS

Rlchard Allan Twin assembly each £13:
Rlchard Allan Tripie 8 each £20-25
Richard Allan Triple 12 each £25:18
Richard Allan Super Triple each £29-
Richard Allan RAS Kit palr £37-90
Richard Allan RA82 Kt palr £59-40
Richard Allan RAS2L Kit pair £85-70
Fane Mode One Mk2 each £10-33%
Wharfedale Linton Il kit palr £21-50
Wharfedale Glendale 3XP kit palr £47-78
Wharfedale Dovedale 1 kit palr  £59-4

Hi-FI
ON DEMONSTRATION
in our showrooms

Akai, Armstrong, Bowers and Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Pioneer, Radford, Richard
Allan, Rotel, Tandberg, Trio, Video-
tone, Wharfedale, etc. Ask for our
Hi-Fi Discount Price List.

THIS MONTHS SPECIALS! Pioneer
PL12D £43-00. Pioneer CT2121 £115-00,
Pioneer $X434 £98-95, Videotone Sap-
hir 1 pr £52:00, Videotone Manimax
1§ pr £39-00.

We stock the compiete Radford range
of amplifiers, preamplifiers, power
amplifiers, tuners, etc., and also
Radford Audio Laboratory equipment,
low distortion oscillator, distortion
measuring set, audio noise meter, ete,

All Prices Include VAT
(Prices correct at 15.7.76)

Send stamp for Free 32 page booklet
‘Choosing a Speaker’'.

All units guaranteed New and Perfect,
Carriage and Insurance: Speakers 55p
each, 12" and up 85p each. Kits £1-00
each (£2-04 per pair). Tweeters and
crossovers 33p each.

WILMSLOW
AUDIO

Dept. PW

Loudspeakers, Mail Order and Export:
Swan Works, Bank Square, Wilmslow.

Hi-Fi, Radio & TV : Swift of Wilmsiow
5 Swan Street, Wilmslow, Cheshire.
PA, Hi-Fi & Accessories: Wilmsow

Audio, 10 Swan Street, Wilmslow,
Cheshire.

Telephone:
Loudspeakers, Mail Order and Export
Wilmslow 20589

Hi-Fi, Radio, ete., Wilmslow 26213
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NON ALARM .. £0-60 + £0-76 VAT
ALARM ........ £11-95 + £0-96 VAT

cmplete DIGITA

L CLOCK KITS
TEAK CASES

prompt order despatch

“DELTA' 4 Red 0-5" LEDs 12hr display
Genuine Teak or Perspex Case

; Alarm  Std
* Electronic Module excl. case........, Kit 10-50 8:00
* Electronic Module excl. case......... Built 11-00 8:50
Complete Clock. ..........covivivrenn Kit 12:91 10-36
Complete Clock....... ....... v BUIt16:50  14-00

“ALPHA’ 4 Green 05" digits 12 or 24hr

Perspex Case only Alarm  Std
* Electronic Module excl. case........ Kit 12-00 9:00
¥ Electronic Module excl. case.........Built13-00 10-00

Complete ClocK..airirceeioerrannann. Kit 14-00 11-50

Complete Clock..,..........ooioeiiees Built17-00 14-50

Perspex colours: Black, White, Red. Green, Blue, Orange.

* Teak or Perspex Case set te house module .........,..,,

verienan E3T8

Cash, Cheque or Postal Order or if you wish to use
Barclaycard or Access, simply quote name,
address and card number when ordering by
phone or post.

''NOVUS” 650 Mathbox £5-40; 850 Mathbox £6-75; 4510 Mathematician £16-20;
CALCULATORS: 6020 Statistician £21-60

ru Send SAE for PULSE ELEGTRONIGS LTD.

e complete range

Dept. P.W.2, 202 SHEFFORD ROAD,
CLIFTON, SHEFFORD, BEDS.

Telephone: HITCHIN (0462) 814477

A hobby that
pays big salaries.

Enrol in the BNR & E School and you'll have an entertaining
and fascinating hobby. Stick with it and the opportunities
and the big money await you, if quatlified, in every field of
Electronics today. We offer the finest home study training for
all subjects in radio, television, etc., especially for the CITY
AND GUILDS EXAMS (Technicians’ Certificates); the Grad.
Brit. LE.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Radar; Computers;
Servo-mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS'
experiencein teaching radio subjects and an unbroken record
of exam successes. We are the only privately run British home
study College specialising in electronics subjects only.
. Fullest details will be gladly sent without any obligation.

[ Y el ekt eaalbeabedebe el 1 |
JBRITISH NATIONAL RADIO & ELECTRONICS i

i SCHOOL, WDg6 1

P.O. Box 156, Jersey, Channel Islands. '
l NAME : l
f] ADDRESS i
| (Block caps please) |
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SUMMER SALE
CLEARANGE
LINES

Skeleton pots, 0-3W Vert. mntg.
470, 1k, 2k2, 4k7, 5k6, 10k, 47k, 100k;
Horizontal mntg. 5k, 10k, 22k. Afl 5p
each or £4/100, your selection.
22uF 10V Mullard 015; 2uF 10V C426,
all 4p each, £3/100.

Ceramic plate 0-1uF 50V £2-50/100.

Bank of 40 sub miniature neons,
wire ended, 70V £1-00.
Speakers: 7 x 4”7 3 chm with small
baffle and fret 85p; 4” dia 3 ohm
ex-equip. 58p.
5V 12A REGULATED POWER
SUPPLY

Brand new boxed fully stabilized

PSU, complete with instruction
manual. Load regulation 0-15%.
Thermal & Electronic overioad

Protection. Only £24-00.

Relays: PO 3000 type, 650 ohm coil:
6 heavy duty c/o contacts (Ex-equip)
75p. 10 for £3-50. PO 3000 type, 500
ohm coil, new, works on 9V, 5 ¢/o
contacts and 1 make. 50p, 10 for £3-00
miniature plug in type: 700 ohm
3 clo, works on 12V 50p.

Connecting wire-—-80 metres (40 x 2m
iengths asstd. colours). Solid core
75p.

5uF 15V elecs.—£3/100; 1500uF 10V
10 for £1:00. 1 chm W MR5 metal
oxide resistors £1-50/100.

Surplus comPonents always wanted.

GREENWELD

443 Miillbrook Road Southampton
S0O1 0OHX TellO703) 772501

PC ETCHING KIT MkIl-

Contains 1lb Ferric Chicride, 100
sq Ins_copper clad hoard, DALO
Quick Dri Etch resist pen, abrasive
cleaner, 2 miniature driil bits, etching

. dish and instructions. £3-65

7ib BARGAIN PARCELS
Hundreds of new components—pots,
resistors, capacitors, switches, PC
Boards with transistors, diodes and
zeners, loads of odds and ends.
NOW REDUCED TO £2-99

TRANSISTOR PACKS

200 asstd. mainly out of spec, tran-
sistors, mostly unmarked—NPN PNP
plastlc, TO5 TO18 RF AF Small
glgnal and TO3 power devices.
About 75% useable devices, Only
£1-80. 100 unmarked BC108, untested
£2-10. 10 out of spec. 2N3055 £1.

COMPUTER PANELS
Large quantity always available; 3lb
asstd. £1-75; 7ibs £3:65; 561b £16.
Pack with about 500 components inc.
at least 50 transistors £1-08; Pack
with 12 High quality panels, inc. IC's,
power transistors, multiturn trimpots
hundreds of smatl signal transistors,
resistors, zeners, capacitors, etc.
Only £2-75.

7400 IC pack—20 74 series IC's on
panels £1-20.

PE Gas Ignitor Kit, as {eatured in
July 75 edition. £3-50.

FERRIC CHLORIDE
Anhydrous technical gquality in 4lb
double sealed packs. 1Ib 85p; 3ibs
£1-90; 10ibs £4-80; 100ibs £36-0¢.

VEROBCARD
100sq ins asstd, sizes and pitches,
211;0;: 8 pieces (Al 0-17 if requested)

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES
All prices quoted include VAT and UK/BFPO postage. Most orders despatched
on day of receipt. 10p + large SAE for 44 page list (FREE with orders over £8).
Send 10p for Mujtimeter catalogue—free on reguest on orders over £3. Official
Orders accepted from Schools, etc. Export/Wholesale enquiries welcome.
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SHORT WAVE BROADCASTS
by Derek Bell

HIAM CHEE MING from Kuala Lumpur, Malaysia
I opens this month’s column with a comprehen-
sive log that shows us the type of signals that
our fellow DXers on the other side of the globe can
pull in. Alongside this Thiam includes a snippet of
station news.
Burma Broadcasting on 9725 at 0700
Voice of Indonesia on 11970 at 0900
Radio Thailand on 11905 at 0415
FEBA Seychelles on 15270 at 0410
The last logging, that of FEBA, was a test trans-
mission that was to investigate the paths into East
Africa. Indeed the FEBA organisation has quoted an
address in EA which to me indicates that they are
fairly certain that a signal into that continent is a
feasable proposition and that is PO Box 21163, Nairobi,
Kenya, or if you want to contact “head ofﬁce wrlte
to PO Box 234, Seychelles, Indian Ocean. Having
given details of the signal heard, the SINPO rating,
details of your set, aerial etc, along with time and
date, name and address, FEBA will send you a QSL.
These items will, I hope, satisfy the curiosity of
David Burnett of Liverpool who was asking how to
obtain QSLs. David’s other question was about Inter-
national Reply Coupons. These can be obtained from
the Post Office but beware, if you use the air letter
form nothing can be enclosed in it. David on his Vega
Selena picked up Radio Grenada and would like to
know the address, which is PO Box 34, Morne Rouge,
St. Georges, Grenada. '
In Inverness John MeCleod has recently had quite
a surprise when he had a QSL from Radio Peace and
Progress. This took twenty four days to return, and
as John says a letter takes eleven days each way
between here and the USSR then the report must
have gone through the channels in two days! Another
item of station news concerns Trans World Radio,
Monte Carlo on 7100 from 0920 and on 9525 at 0940
and asking for listener’s reports for the “DX
special”’ programme. This item is from Robin Bayley
of Kingswood School, Albrighton. I personally can
chip in with a small item that perhaps has some
significance. Radio Iran took the unusually expensive
step of advertising their summer schedules in the
personal column of a quality Sunday newspaper
recently. The reason behind this is a little puzzling
since most stations are suffering from a cutback in
budgets but on reflection Iran is one of the oil
producing states so perhaps money is not so tight
there.
Turning now to the people who are DXers and 1
must confess that this is a deep interest of mine
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since 1 always enjoy meeting and talking to like
minds, a new club “Thames DX Club” craves your
attention. This has just been formed and the
organiser D. A. Binns, Bargara, Wycombe Road,
Stokenchurch, High Wycombe has asked that the
club be given a mention and since 1976 is World DX
club year I am only fo pleased to oblige.

Recently part of this column was taken up with a
chat on outdoor aerials of the long wire type, so a
long letter from Andrew Sharpe of Rowlands Gill,
Tyne and Wear, finishes by asking if plastic-covered
clothes line is an efficient means of securing an aerial
to a tree. Yes, I would say with reservations, since
a lot of these lines have a metal wire core and should
the aerial wire in due time pull through the insula-
tion and make contact with the metal core then
problems could ensue. A. B. Devitt, on the other
hand, would like te know if an ‘L’ shape long wire
has any advantages over a simple straight one. The
answer could be ‘yes’ since the maximum signal is
gathered from, say, east and west of a north-south
running wire, to which is added the omni-directional
signals from the vertical part.

The European DX Council runs a scheme the sole
purpose of which is to help the handicapped DXer/
SWL. I would however like to extend that to licensed
Amateurs, if 1 may be permitted to say so! (How
about the RAIBC? A.E.D.) Fred Singleton of 8§
Rodsley Close, Holmall Estate, Chesterfield is seek-
ing back numbers of electrical, wireless and electronic
publications. Fred recently had te retire at an early
age due to illness and to pass the time has renewed
his ticket, but would like to catch up on the latest
state of our hobby so if you have any old mags
cluttering the house please bung them in the post.

Another item of transmitter news that almost went
unnoticed was the winding up of the overseas service
of the New Zealand Broadcasting system. This was
not given the publicity that many stations get when
they just reduce their coverage. It seems a pity that
this was the case since we DXers deserve a chance
to voice a protest if one of (for the UK) the choice
DX stations closes.

David Sewell of Peterborough has sent a choice
list for those who are African radio enthusiasts.
Unfortunately David has not sent details of his set
or aerial but despite this his reported .times and
frequencies are useful for those whose logbooks are
thin on African stations.

Radio Mali on 4783 at 2255

Radio Diffusion Mauritania on 4850 at 2340 .

Voix de la Revolution Dahomey on 4870 at 2235

Radio Diffusion du Tchad on 4904 at 2305

So to close I will wish best 73s to you and yours.

b ﬁerek Bell - ¢fo ?r;ach
i—iause, Farrmgcicrs Stre
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MEDIUM WAVE DX
by CHARLES MOLLOY

EADER Glyn Morgan of Tredegar in Gwent is
R still active on the medium waves with his
HA?230 communications receiver and 40ft long-
wire aerial. His best catch recently has been the
20kW outlet at Nouakchott in Mauritania which was
heard at 2300 on 1349kHz. This station is not often
heard in the UK. Nearer to home, the Irish Speak-
ing Radio (Radio na Gaeltachta) was heard on two
different frequencies. On  1250kHz Donegal was
logged with interference from both Dublin the
English and Tripoli, Libya in Arabic (1000kW) while
on 962kHzz Kerry was heard just before it signed-
off at 2100. Glyn mentions hearing an unidentified
Arabic speaking station between the FEuropean
channels 1562kHz and 1578kHz. This is probably
Sharjah in the United Arab Emirates situated in the
Persian Gulf area, which broadcasts on 1575kHz with
a power of 50kW and is usually a good signal in the
UK. :

The month of Ramadam, the ninth in the Moslem
calandar, starts on August 27th this year and for
the medium wave DXer it marks the beginning
of a four week period during which broadcasts from
the Middle East are prominent on the band. Coun-
tries in this area are in time zones some two to
four hours ahead of GMT and consequently many
of their broadcasting stations will have closed down
for the night, by the time it is late evening in the
UK and European QRM is beginning to subside.
During Ramadam nearly every Arabic speaking
station will be on an extended schedule while
some will remain on the air all night. The DXer
who listens after 2230 GMT will have the oppor-
tunity of picking-up countries not normally heard
from this area while newcomers should be able to
hear stations from North Africa without difficulty,
even when using a domestic portable receiver.

Listen for Algiers on 890kHz and 980kHz;
Tangiers on 1232kHz; Tunis on 629kHz and
962kHz; the two 1000kW outlets in Libya on
1124kHz (El Beida) and 1250kHz (Tripoli); Cairo on
620kHz and Kuwait on 134kHz. On the long waves
Tipaza in Algeria on 251kHz (in English at 1900)
and ‘Azilal in Morocco on 209kHz should be located
without difficulty. Readers using a portable receiver
should rotate it to make use of the directional aerial
and reduce interference. Among the more difficult
ones are Kuwait on 539kHz, Cairo on 710kHz, Riyadh
in Saudi Arabia on 587kHz, Damascus on 665kHz,
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Baghdad 760kHz, Zahedan in Tran 775kHz, Tartus
in Syria 782kHz, Abu Dhabi 809kHz, Damman in
Saudi Arabia 885kHz, Quatar 952kHz, Kermanshah
in Iran 985kHz, Taiz in Yemen on approx. 1005kHz,
Hyderabad in Pakistan 1010kHz, Istanbul 10i6kHz.
Kabul in Afghanistan 1280kHz and Dubai on
1480kHz.

Now is a good time to inspect and if necessary
overhaul your outdoor aerial. A gradual deteriora-
tion in performance can occur un-noticed and some-
times poor resulis can be traced to a break where
the downlead joins the aerial wire and when in-
sulated wire is used the break can occur under the
insulation and not be apparent to a visual inspec-
tion. If co-ax cable is used and taken out of doors,
it should end in a sealed terminal box and the
end of the cable should be dipped in hot wax to
prevent water creepage. Stranded copper wire is
usually recommended for aerials and while this is
essential when transmitting, the writer has found
that the plastic covered steel wire on sale in garden -
shops, is quite adequate for medium wave reception.
This wire is mormally sold in coils but it can be
obtained in small drums and it is a boon in exposed
locations where gales can easily cause damage.

Robin Bayley writes again from Albrighton in
Staffordshire with news of his first North American
capture. Using a Marconi tuner-amplifier and a
longwire aerial he logged CJON in St John’s New-
foundland on 930kHz. Congratulations Robin, I hope
this will be the first of many transatlantic stations in
your log book. J. W, F, McLaren from Galashiels has
not been so lucky. He says “WINS on 1010kHz
seems {0 elude me despite all night watches”. Keep
trying. Some nights North Americans come roaring-
in while on others, not a single one can be heard.
R. Wyres of Birmingham enguires about the PW
loop Aerial and Balanced FET Pre-amplifier. The
article appeared in the April 1973 issue of Practical
Wireless, which is now out of print. Bound volumes
of PW are kept in main libraries and Xerox copies
of articles can often be obtained from the library
for a small charge.

Alan Spencer, who writes from Ryhall in Lincoln-

- shire, has been DXing on the medium waves for

only a week. Using a Prinzsound RTR16 with in-
ternal aerial he logged Trans World Radio in Monte
Carlo on 1466kHz at 2000 with a programme in
French followed by another in an unidentified lan-
guage. (Hungarian is scheduled at 2000).

Alan asks for details of the sort of programme
information that should be given in a reception re-
port to a MW station. The report should contain
sufficient detail to enable the station staff to identify
their own programme. Station slogans, news items,
weather reports, details of adverts (jingles), titles
of programmes but not of pieces of music, will con-
vince the station that the DXer really did hear their
broadcast. The ten minutes from 5 to the hour to 5
past, is often productive when listening to North
American DX but no fixed period of time can be
specified and the DXer will have to use his own
judgement when deciding when he has collected
enough for a report. If a tape recording is made of
the station announcement it can be played back
several times to help the DXer to copy down all
the details. :
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F.M. Tunerf Echo
Stereo Chambers
Decoder Cartridge
6-Voit Tape,
8-Transistor Variable
Fantastic elay
Value! Variable Echo
£12-90 Most versatile
Size 125 x Made!
85 x 46mm £37-50
Car Stereo

3-watt Stereo Speakers
Amplifiers 8 ohm
9 voit D.C. S-watt

i’@ 8/16 ohms £2-95 pair

+ B-transistor
£2-95

Aircraft Band Receivers
Use with any radio,
£3-90

g Stereo
¥ Speakers
& 8 ochms
£7-50 pair

! Midi-meter. AC 0/1kv.
DC O/tkv., 10ua/500ma

" x 3% Resistance 0/100Mohm
30ua 24 ranges
£3:60 100K.0.P.V. £14-50

Maxi - meter. 100,000
0.P.V. AC 0/5, 10 50.
250, 1000V, DC 0/-5,
. 10, 50, 250, 1000V,
i 0/10ua, 25ua, -5ma, 5ma,
Oma,smma.toamp AC
10 amps. Resistance
075k, 50k, 5M, SOM. Tran~
sistors. NPN and PNP.
Db. ~—1ddb/+62db,
£24-30

Etament slﬁdes zassd?e T

=
]

i Mini-meter. AC O/tkv.

1RC 0/1kv., 0/100ma.
'AC. 0/1kv.
Resistance 0/150kohm
11 ranges. £3-50

Fotolak Light Sensitive Spray for Ferri¢ Chloride for etching £0-40
printed circuit making £1-30 Fibreglass board S/sided sq. ft. £1-25
Developer for same - £06-30 Fibredlass board D/sided sq. ft. £1-50

ALL PLUS 8% VAT

POSTAGE ALL ORDERS 50p. S.A.E. + 10p STAMP FOR FULL LISTS
G. F. MILWARD, 369 ALUM ROCK ROAD, B'HAM B8 3DR. 021.327.2339

SOUTHERN VALVE COMPANY

P.O. Box 144, BARNET, Herts.

New, 90 day guaranteed valves of many popular makes . Postage 9p 1st, Tp
additional valves, max 53p,

Telephone: 01-440 8641.
ALL NEW & BOXED VALVES (Incl. tax)

AZSIT 85p  EZ40/L 830  PD300  £28F  ULS4 44p
DY86/7 86p  ®z80 35p  PFLz00 78 UYSs 357
DY8OY 42p EZ81 30p PL36 82p 025 np
S B g B OB = 8 r
ECOB1 v GZ30 » 1.83 D g - Y
By b bew o me o gml dm | ] E3A7(PiP022)
C P R 3] L83 BW7 14
B M omm @ oRA 8 omy B Sooreslemens
7 D PC00 2 887
ECH42 730  PCCSB4 &0y  broos B0 gve 17y £1-63 pach
ECHBL ~ 36p  PCCS5 4p  PLAOR g3  10FS gap Spare bits -
ECHBA 53y  pOCRD i boe  gL80 L S 8% sag
P PLE1S 22 E - EG- :
ECL80 58p  POCIBY 580  praooe 8560  30C1 £0p | £0-54 path
ECLsz2 470 PCF80 4ep  pyss S2p 30015 78p Cinel. VAT
ECL83 68p  PCF82 50p PY81/3 4ip 30017 80p o
ECLS8E 501 PCF86 &8p PY88 41p 30018 £1-21 f . . T
EF80 30p  PCF20D 950  pyvaco alp  B0F5 75p ” '
EF85 87 PCF801 50p PYEO1 31p 30FLL 97p 55 d
EF#5 5%p  PCF802 58 pyago 30FL2 A well balanced
EFBS 33y  PCFs05  £1-25 Pya(m_.t} £100  gop, 20p t
B @ pows g DR e Ghy ) | wol-
A B mme om G om M W) ) el om R e tor sparcbits
e 35 pores §op  UCHSI 4%  3GP1Y 20p weight 50gr. aa 1.
e ™ pora: i UCLs2 % 3(PLS 4110 - : - . "Complete £1-53 (P+P (. 2‘4?
e B omn B ome B omn o m|
EMB84 w  PCL80S 62p D
BY61 47p PCL86 50p UF89 42p 80PL15 86p From electrical, radio or car accessory
BY86/7 38p  PCL200 #1115  OL4L 78  30PAMR  §0p | shops or from Antex Ltd., Freepost '
We offer return of post service. Post free over £10-00. (no stamp required) Plymouth.
Most other types available. | PLT 1BR Telepnone 0752 67377/8 |
items in stock at time of geing to press but subject to possible [] Please send the following:
market fluctuations if unavoidable. I Name I
TRADE. Representative will call West Country & S. Wales,
also Suffolk, Norfolk, Hunts, etc. g [] ANTEX colour catalogue. Address I
Enquiries s.a.e. DISCOUNT PRICES, i enclose cheque/P.0./Cash
1 valve post 8p, extra valves 6p’ (maximum 55p) CWO only. l {Giro No. 258 1000} PW/9/76. ]
Prices subject to alteration without notice. LISTS s.a.e. L
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The New FM Tunér from Ambit.

1.2uV for 30dB SN, adjustable output voltage, ultrasonic suppression
better than 70dB. 6 presets, geared manual drive. Double IC stabilizers.
Supplied with prealigned Larsholt RF/IF and decoder module. Com-

plete with black woodgrain cabinet, and sofid aluminium front panel.
Kit £55.50 (£62.43 inc. VAT)

Built and tested £79.75 (£89.71 inc. VAT)

{Carriage £3.00 extra)

modules for rf,if mpx: (12v)
audio and general components

NEW 7020 Dual ceramic filters, 2 stage preamp into the
improved CA3089& (HA1137W), with mute,
AFC to suit ANY varactor tunerhead, meter
output and edge terminations.
kit £6.25 built £6.55

NEW 92310 The MC1310 mpx decoder, with twin audio
preamps, and BLLR3107 ultrasonic black filter.
kit £5,35 built £6.65

NEW 71197 A new varicap tuner for MW/LW, with ceramic
filter, 80dB AGC, low noise and distortion.
kit with ferrite rod £8.65 built £11.35

NEW 5300 The state of the art in FM tunerheads. 6 double
varicap tuned circuits, 2 MOSFET AGC contro-
Hable RF stages, double tuned |F output stage.
kit £11.35 huilt £14.00

TDAZ2020 kit A stereo power amp, with the TDA2020 15W -
RMS 0.1% THD IC from SGS.
£7.85. (Special extruded heatsinks 75p each).

LINEAR iCs {* at 8%) DISCRETE DEVICES
CA3089e  1.92 158038 3.10% ZTX107/8/9n 0.14
CA3080AQ 3.756 NES60 2.50 ZTX212/3/4p 0.16
MC1310 2.20 NEBB1 2.50 ZTX551/451pn 0.18
SN76660  0.75 NES562 2.50 BF256 0.34
TBAT20AS 1.00 NEBB5 2.50 40673/MEMB16 0.50
TBAB51 1.81 NE566 2.55* 40822/MEMB15 0.38
uAT720 1.40 7805UC 1.55* BD535n{60v - 50w}  0.52
L'M380 1.00 TDA1412 095 BD536pl{60v - 50w)  0.53
LLM381 1.81 78M20UC 1,207 BD609n{80v-90w)  0.70
TBA810 1.09 uA723 0.80* BDE10p(80v - 80wl 1.20
TCA940 1.80 NES50 0.80* n = NPN type
TDA2020 299 NEBE7 2.50* p=PN Ptype
VARACTOCRS FOIL TRIMMERS} POTS
MVAM2 1.05 3—12pF 0.18 100k+100k LIN  0.60
MV104/BB104 0.45 4-30pF 0.23 100k+100k with....
BA102 0.30 6-4bpF 0.26 50% tap 0.65
BAT21 0.30 (7.5 diameter types} 20 turn 100k.........

diode faw 0.35

TOKO CO!LS, FILTERS, TUNERS FOR AM/FM AND MPX.
Full getails of standard types in Jists:!

10mm | FTs for 456-470kHz 27p  Linear Phase filter for 10.7MHz 225
10mm {FTs for 10.7MHz2 30p  MFH41/71T mechanicals for 455 1.65
Ceramic filters for 10.7MHz 50p SFDA70 new Murata ceramic block 0,75
Ceramic filters for 6.0MHz 80p BLR3107 19/38kHz notch {stereo} 1.60
Ceramic 455kHz type CFX104 1.80 Variable chokes 11, 23 & 36mH .30
CFT4558/C, CFT470C ceramic  60p £C3302 low cost varicap FM tuner  5.50
CFUO0B0D 470kHz ceramic 6bp  EF6600 b stage varicap FM head 12.50

Send an SAE for a free price list and stock list. There is anew l.arsholt
Signalmaster FM tuner and more details on our range of wireless pro-
ducts. PP 22p per order, VAT is generally at 12%% - and the min.
CWO charge is £1. Min. invoice £7.50, Catalogue 40p. {* 8% VAT).

37 HIGH STREET,
BRENTWOOD, ESSEX.

CMI4 4RH 1o 216020
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ELECTROVALUE

the good components service

In relatively few years, Electrovalue has risen to a position
of pre-eminence as mail-order (and industrial) suppliers of
semi-conductors, components, accessories, etc. There are
wide ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovaiue.

CATALOGUE 8-ISSUE 2

With the first printing sold out, Issue No, 2 is up-dated on prices,
etc. 144 pages, New items. Opto-etectronics. Diagrams of com-
ponents, applications. [.C, circuits, etc. Post free 40n, including
voucher for 40p for spending on order over £5 list value.

DISCOUNTS

On al} C.W.0. mail orders, except for some items marked NETT.
5 (7 on orders list value 1 u 0/ on orders list value
o £10 or more o £15 or more

FREE POST & PACKING

On all C.W.0. mail orders in U.K. over £2 list value. |f under,
add 18p handling ¢harge.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over minimum periods of
3 months—~Next price review due October 1st 1976.

QUALITY GUARANTEE

On everything in our Catalogue—No manufacturer's rejects,
seconds of sub-standard merchandise

ELECTROVALUE LTD

All communications te Dept. 8,1. 28, ST, JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 OHB. Telephone Egham 3603, Telex
284475. Shop hours $-5.3¢ daily, 9-1 pm Sats.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester
M1$ {NA. Telenhone (061) 432 4945, Shop hours Daily 9-5.30 pm; 9-1pm Sats.

ANNOUNCEMENT

&l
RuyTHM GENERATOR.

- G"V‘q‘ O of“of's""ﬁ,.- .
rz got™ .

nGO.CHA G, “2.R AMBY
™ 'MAHG\“‘“

ALL COMPONENT
PARTS ARE
AVAILABLE
SEPARATELY S.A.E.
FOR LISTS, OR FOR
PRICING.

Tel. 0246-31475

FULL KIT: £39-96 -+ £1-00 (includes V.A.T.)
KIT INCLUDES NEW UPDATED P.C.B's

With Printed layout for easy assembly, all components nice’ switches
ia:nd‘kn;)bs, case, in fact everything you need to Complete this very exciting
roject.

P.C.B's ARE AVAILABLE SEPARATELY.

Set of NEW UPDATED P.C.B's with a printed lavout, made in first class
quality fibre-glass, by a well known national company.

Price on application to:

ASTRO-W.K.F. Inc.
t QUEEN STREET NORTH
——— WHITINGTON MOOR,
[ CHESTERFIELD,
- F——  DERBYSHIRE
Tel: 0246-31475

SPECIAL OFFER
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TECHNOLOGICAL

00000 FRECISION PRODUCTS

CBM

SR7919D '@ §-dlalt
or 5-diglt+2 Exp.

@ Full trlg and log
functions @ Sa. root
@ Reclprocals

YK, X, 7 @

Reglster exchange.
® Memeory pius

@ Store recall

® Slgn change

® Algebraic logic.
£11-70*
4148R—10-digits, 2 exponents, Full log
and trig functions. X2, Reciprocal, 7T,
X root of Y. Polar rectangufar co-
ordinates. 2-store memog. Recharge-
able. Mean and Standard deviation.
(R) £28-50

SR4190R. 10-digit, 2 Exp. %0 function
pre-programmed, metric conversions.
Extra functiens to the 4148R:—Peims
and combinations. Gamma. Poisson and
Binomlal distributions, factorlal, com-
pies numbers, hyperbolic functions,
tinear regression and integration of Y=
ftx). (R) £39-95
SR1800—SImilar to the 4148R. Green
display. Battery operated.  £19-40%

T8D—8-dligits, % and store. £5-40*
997R—Rechargeable % and full memory.
(R) £11-

SINCLAIR

NEW SCIENTIFI
Only *" x o# x H"-
Yet has 8-dlgits or
% 4+ 2 exponents.
Using the NEW
chlp, It has full
algebralc loglc
and many more
Aunctions. Al-
‘gebralc logic Is
constant on

all four arlth-
metlc functions,

FUNCTIONS:
CLCEkey @
sin ® cos @
tan @ arcsin @
arccos and tan @ reciprocal @ Eto
the X @ natural log @ antiico ®
memory+ @ memory— @ memory
exchange ® memory cancel®

EEteﬁnonzntP : change ONLY

notatton a

dagree radlan switch. £10-54

OXFORD 300—

Larger version of above, £12-49*

CAMBRIDGE— £6-46*

CAMBRIDGE MEMORY— £8.10%
£6-46

OXFORD 150—

DECIMO

VATMAN~—
SCIENTIFIC !
Large green display,
B-digits, 2 exponents,
4 1rig log functions
10—=9%,

Radlan degrees.
Exchange,

Memory, 17,
Reciprocal, X2 etc,
Single Function
keyboard, 20 hr
battery lie. £23-50
MINI-yATMAN—SImIIar to above but
sllmmer. Green display 8-digits. % key.
v £6-90
MINE-VATMAN M—As above but with
% and full-tunction memory.-£'10.’50
"VATMAN-38. digit % key. Green
display. £7-50
SUPER-VATMAN—Siml|ar

but with full-function l:en:grya,bog(ez

Reclprical. 77, /. £11-50

- exponents. 1029 to

44RD. 9-digit

or 5-digit & 2 Exp.-
Green dlsplay.
Store. Similar to
the 63R less
factorlal
£17-55*

64RD. 12-digit or
8-digit+2 Exp.
Additional to 44RD:
Polar rec., co-
ordinates, |og, rad
or grad.

£22-20*

63R—8-digit, 2 exponent. 10—%°. Mem-
ory. 2-level parenthisis. All trig and log
functions. Degree radlan, Factorial.
Reciprocal. 77.4/ etc. Rechargeable.
(R) £23-95

Including recharger.

61R--Green display. 8-diglts. All trig

and log functions. (R) £20-42
BR—Special purchase. 8-diglts. % key.
Only £6-95*

20R—Special purchase.
B-digits. 94 key. Full-
function memory.

£9-95*%

31R--Special
__burchase.

v =, Memory.
Memory exchange.

Reciprocal. X2,

Rechargeable.
P (R)£14:65
- Including recharger.
4RD—Green display. BB*
8-digit. £13 36
24K—Stainless-
steel Siimline.
Green display.
Beautifu!
leatherette waltet
to hold pen,
note-pad and
credit cards
tall included).
Full memory.

Cllcklbuﬁons.
Rechargeable.
Including recharger

CASIO

FX-20—Full trig and log
functions. 8-digit

mantissa or 6-digit
mantissa and 2-digit

10—3°, Bright green
digplay. Full sin,
cos, tan, inverse
sin, inverse cos,
Inverse tap. Log X
and Inx, eX, x¥,

vV 7, Reciprocal
Degree Radian
conversion.
Memory and
exponent key.
ONLY

£15-65*
FX-15—As above but larger and in-
cluding a larger display. x2 key. T key.
Reciprocal key. ONLY £925*
FX-11—De Luxe model with similar
functions to the FX-15 but 8-digits + 2
expenent 107 # to 10—,

our price £23-50*
ER—Memory. % key. £8-32*
POCKET 85— key. £6-50*
POCKET MINI-MEMORY~—% key.
Bright green display. £9.25%

ALL ITEMS CARRY A *
FULL YEARS GUARANTEE

*=Free B:S.|. approved adaptor.
{R)=Free recharger.

ADD 8% VAT TO ALL PRICE
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NOVUS

4525—8-dlglt, 2 Exp.
100 step programmable.
R.P.N. Fuli fog, &

trig functions. XY
Exchange, exponent
key, change sign,
memaory, 4 roll stack,
skip, delete, accesable
additional programmes
within the 100 step.

(R) £42-55

4520—Non-programmable
versgion of the 4525,

(R) £21-20

4510—8-diglts. 3 level stack. All trig and
log functions. . 7T. Reciprocal.

Memory ete. £13-80*
4515—100-step programmable version.

(R) £35-10
§010—Metric £17-80*
6020—Financier. £16-65*

programmable. 2-50

£16-50%

6025—Rechargeable. Fin(aln‘c)Ier 100-step

6030—Statistician:

6035—100-step programmable Statistl-
clan, Rechargeable.

(R) £42°50

THE THINNEST L.E.D.
ELECTRONIC WRIST
WATCH IN THE WORLD!

Quartztron KLI10O

10 functions:

® Hours @ Mins

® Secs @ Date In
letters ® Month &
Date In letters

@ Day of Week

® 4-Yr calendar

® AM./P.M.SET/
INDICATE @S/Steel
bracelet. 1 Yr Guar.

£27.75
Quartztron KL

Llquid Crystal Display
showing hours, minutes
and pulsating seconds
Stainless Steel Finlsh
With strap

£15-70

With stainless steel
rap add £%-50

OUR PRICE
Incl. VAT plus £1 pdp

£32-95

DECIMO DIGITAL CLOCK/RADIO
LARGE DIGITAL READOUT

This Is the most uniaue clockfradle in the
country today having a soft.13” high orange-
. glow digital readout which
silent and non-pulsating. In a beautiful teak
'style cabinet with up-to-date VHF/MW radio.
You can awake to soft music or alarm—and
** if you want up {o 10 minutes tmore—just press

the 'Orowse’ button, Automatic 80 minute
'sieep’ button in case you drop off while the radio’s on.

TEXAS

SR50A—10-digit, 2 ex-
ponent. Rechargeable.
All trig and log
functions.
Hyperbolle. X to the
root of Y. Radian
and degree.
Factorial. Memory
etc.

(R) £29-95

In¢luding e
recharger " ity

SR51A—As above but with 3 Indepen-
dent memories. Linear regression.
Mean. Varlance, Standard devlation.
Permutation. Random number genera-
tion + 20 basic conversions and thelr

Inverse. Rechargeable. (R) £43 90

In¢luding recharger

NEW FROM
TEXAS

SR56—100 step
programmable.
10-digit, 2 Exp.

10 independent
memories, all log,
trig and statistical
functions. Can be
programmed for
mathematics,
electronic
engineering,
statistical,
financial and
navigation,

SR52—224 programme steps. 20 Inde-
pendent memories. 9 level parenthesls.
Card programmable. Supplied with
20 blank magnetic cards and programme
manual. FREE any one of the following
pre-programme manuals: 1. Statistlcs.
2. Electrical Engineering. 3. Math~

ematics. 4. Finance. Each worth £25.
EXELAR

£208-33 (R) ‘
S-FUNCTION .

digial watch in S/steel

finlsh with matching J
bracelet. Shows
Hrs. Mins, Secs,
Date PLUS a.m.
Indicator, Hold &
Fade-out.

ONLY £18-05
Gold finish £19-5¢

Is completely

1 _ORDER FORM

I
J

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to
THURS BETWEEN 2 & 5 p.m. 01-458 4755. SUNDAYS 10a.m.to 1 p.m.
To: BARCLAY ELECTRONICS Dept. 3 )
1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.1f

Please SEnd Me.....cuuieirmmmnrmisrininimesses st oo asseees s eraas

with/without optional mains adaptor. I enclose cheaque/money order total

value £.....c.oiveeiiininaans
NAME ....;.........;;..7.....>.
ADDRESS ...ooocvianvinne

wwWwW americanradiohistorv com

eeeennonPlease add 55p to all items to cover p. & p.
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588212 on:“ Erooe 080 030 | ACY19 AFZ12 BF185 QAT 0C78 N1305 28303 30C1s 1-00]| 5033 3-00 4500
ECCes 0.35| EL821 1-s0| PCL81 0-80 QSYQO ﬁg¥26 gFF‘\;Si QA7 oc78D 2:1307 T12082 ggcn :-10 6057 0-80 | M503-22J42
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ECCIe0, goiEva 0.45| - weo|aDsl B |BrEe, [SAZE, 9SS [aNmm  |iNma R Diaice, 3isiTves
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582 3.75 Eves .50 thf :gg AF115 BC136 CRS3/10 QC25 ocC172 2N3730 ING77 30PL14 1-10] 8020 5-00 146-00
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ggﬂgg g;gg g%g? g;g ,':‘I:as;‘ g:g MANY OTHERS IN STOCK Include Gathode Rey Tubes and Special Vaives. U.K. VALVES AND TRANSiSTORS
UK Postage £1-£2 20, £2-£3 30p, £3-£3 40p. Over-£5 free. Telephone enquiries for valves,
5 transistors, etc., retail 749 3834:
A lot of these vaives are imported and VIDECON TEST EQUIPMENT trade and export 743 0830,
prices vary for each delivery, so we TUBE LARGE SELECTION COLOMOR (ELECTRONICS) LTD
reserve the right to change prices Eylil? :’E‘I‘B PLOBICON TUBES 1070 GOlg-Qll;»;oWﬁ RD., la-gNFFON wiz
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SINCLAIR IC20

1C20 10W + 10W stereo IC amplifier kit with free
booklet and printed circuit £4-95.

PZ20 Power supply kit for the above £3-95.

VP20 Volume, tone-control and preamp kit £7-85.

Send sae for free leaflet.

JC12 AMPLIFIER
8W IC audio amp
with free data and
pri nie:! clircuit

DELUXE KIT FOR JC12 1
Contalns gxtra parts for the pcb and volume and tone
controls, Mono version £2-33. Stereo £4-95.

JC12 POWER KIT
Supplies 25V 1Amp £3-55.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and tuners. Mone
£1-50. Stereo £3:00. Type 2 for ceramic or crystai
pickups. Mono 88p. Stereo £1-76.

SEND SAE FOR FREE LEAFLET.

8-DECS AND T-DECS*
S-DeC £2:24 T-DeC £4:05

0
u-DeC A £4-45 u-DeC B £7-85
IC carriersi— iy

16 dil: plain £1-07 -.:_?‘.:4(
wlth socket £2-21 :
10 TOS: plain 99p, with socket £1-95. =,

FERRANTI ZN414
ICradio chip £1- 44, Extra parts and pchfor radio £3-65,
Case 80p. Send sae for free data.

SINCLAIR PROJECT 80 AUDIO MODULES

FM tuner £13-25. Q15 £9-56. P25 £3-95. P26 £8-70,
PZ8 £8-10. Trans for PZ8 £5-60. Z40 £5-75, Stereo 80
£11-95, Project 805Q £18-95, Quad decoder £14-95,

BI-PAK AUDIO MODULES

8450 Tuner £18-95. AL60 £4-33, PA100 £13-45. MK60
audlo kit £27-20, Teak 60 £9-95. Sterco 30 £15-95.
TC30 £4-60, AL250 £18-15. Send sae for free data.

SAXON ENTERTAINMENTS AUDIO MODULES

SA1208 £18-95, SAT204 £13-30, SAB08 £11-95. SAGM
£10-30. PM1201/8 £11-45. PM1202/8 £14-95, PM1202/4
£14-95. PM1201/4 £11-45. PM601/8 £9-85. 'PM301/8
£8-70. Send sae for free |eafiot.

SINCLAIR ELACK WATCH
Fully assembled

with blacl

strap £20-95*%.

Bracelet £2- 00,

SINCLAIR CALCULATORS*

Scientiflc N/A, Cambridge 9% £7-35. Cambridge
Scientific £11'45, Oxford 100 N/A. Oxford 300 £13-30.
Programmable Scientific with free mains unit £24.95.
Mains adaptots: For Oxfords £3:19. For Cambridge
and Scientific £3+15.

CBM CALCULATORS"‘

798MD 8 digit/%/memory £5-98, 857D 8 dlgit,’/é‘
function memory £6-45. SR7919D B8 digit or 542/
memory/trig/log/pi/powers £11-90. SR180¢ 10 digit
scientific £20-55, SR4148R 14 digit rechargeable
scientific £21:95. Mains adaptors £3-20.

CASIO CALCULATORS* '

Personal Mini 6+6 digits/squares/powers/reciprocals
£4-45, Pocket 8S 8 digits/%/const £6-95. Memory 8R
8 dlgitl/lmemory/const £8-95, Pocket Mini P-810
£8-95, FX20 £16-95. Mains adaptors £3-95.

NOVUS CALCULATORS*

750 6 digit £5+45. 835 8 digit/ %/ const/sq. root/4 function
memory £7+60. 4525 10 digit programmable scientific
£45:30. 4510 £13-20. 4515 £37-65. 4520 £22:65. Free
charger with 4515, 4520 and 4525, Mains adaptors for
other models £4-20,

MISTRALI 24HR DIGITAL CLOCK KITS*
Includes pch, power supply, case. ~ display, chip and
2l paris. Kt £10.95. Bulli £12.90. Also Mistral 2,
deluxe assembled version wnth alarm and tilt sleep-
over facility £13-95.

NAOTIONAI. MA1OMH DIGITAL CLOCK

Complete module mctuding 1” display and clock chip
fully assembled on a 13" 3 pcb. dust add a power
supply, switches etc fo produce a 24HR clock with
alarm and auto-dim. £8-55.

SEND SAE FOR OUR DIGITAL CLOCK LEAFLET
: raa T,

PRINTED CIRCUIT KIT £3-95"

Make your own printed circuits, Contains etching
dish, 100 sq ins of pc board, 11b ferric ¢hloride, etch
reslst pen, small drili blt, laminate cutter.

s T I T T B e P e e T ey ey, 3 Y

SWANLEY ELECTRONICS

Dept. PW, PO Box 68, Swanley, Kent

wWww.americanradiohistorv.com

BATTERY ELiMINATOR BARGAINS
STABILIZED POWER U
Millenia series, Swnched 1 to 30\/ in 0-1V steps,
1A output: Kit £11-45. Kit 4+ case £14-40. Built £18-40.
2A output: Kit £13-95. Kit + case £16-90. Built £20-965.

§-WAY SPECIAL £5-20
Switched output

of 3, 44, 6, 74,

9, 12V at SDOmA

6-WAY DOUBLE
RADIO MODEL £6'20
Switched output
3+23/44+4i/6+6/
T3+74/9+9/12+12V at 250mA. Also 15/18/24V single.

3-WAY MODEL
Switched output of 6/75/9V at 250mA with 4-way
multi<jack plug and free matching socket £2-95*,

RADIO MODELS

50mA with press-stud battery connectors. 9V £3-25.
6V £3-45. 549V £4-45. 646V £4-45. 431441V £4-45,
Also 9V 300mA £3-95.

CASSETTE MAINS UNITS

~é-i:-'vsrc:utput wlith 5 pin DIN plug. 50mA £3:45. 300mA

R CONVERT

CA
Input12v DC, Outputﬁl‘l;-lQV DC 1A regulated £4-75%.
T - — L P TR L

BATTERY ELIMINATOR KITS

Send sae for free [eaflet on range

100mA radio type with press-stud battery terminals.
43V £1-95. 6V £1-95. 9V £1-95,

$00mA double radio type with press-stud battery
terminals 43V+4i{V £2-60. 6V+6V £2:60. 9V+IV

£2-60.

100mA cassette type with 5 pin DIN plug. 71V £1-95,
Stabilized 8-way type transistor stabilized to give
Ii?wsls'\um 3/45/6/13/9/12/15M18V. 100mA £3-15. 500mA

Heavy duty 13.way types 4%16[7/8 ,'11 /13/14/17}21/251
28/34/42V. 1 Amp Model £4-40,

Car Convertor kit Input 12V DC Output 6[7-‘;f9V
DC 1A regilated £2-95.

MAINS TRANSFORMERS

6-0-8V 1 95p. §-0-9v 100mA 95p. 18V 1A £1-65,
0/12/15/20/24/30\/ 1A £3-60. 12-0-12V 100mA £1-05,
0/12/15/20/24/30V 2A £4.95. 20V 21A £2-25.

Post 30p on orders under £2, otherwlse free. Prices
include VAT. (Overseas customers deduct 7% on
ltems marked *, otherwise 11%). Official orders
welcome.

Practical Wireless, September 1976
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RETURN OF POST MAIL-ORDER SERVICE

JUST RELEASED

R.CS. 100 watt VALVE AMPLIFIER

Four inputs. Four way mixing, master volume, treble and
bass conirols. Suits all speakers. This DProfessional quality
amplifier chassis is suitable for al groups, disco, P.A., where
high quality power is required. 5 speaker cuiputs. A/C mains
operated. Slave outpui. Produced by demand for a guality
valve smplifier., Send for details 8

Snitable carrying cabinet £14. Price £ 5 carr. £2-50

ANOTHER R.S.C. BARGAIN!
ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM

This famous nnit now available, 10 watts, 8 ohm.

price £3+25 post 400
i’-::_f:-' ~- 8” ELAC
n- B HI-Fi SPEAKER
N | Dual cope plasticised roll sur-

round. Large ceramic magnet.
50-16,000 eps. Bass resonance

%

gg cl;:. 8 obhm impedance.
watks.
10in round £4'95.  Postd0p £3:95

TEAK VENEER Hi-Fi SPEAKER CABINETS

MODEL *A": 20 x 13 » 12in.
For 12 in. dia. or£ I ' . 25 Post

10in. speaker. 95p
Dustrated
MODEL “B*».
For 18 x 8in. or Post
8 in. apeaker £6 * 95 75p
MODEL “C". 30 » 20 x 1in.
Reflex cabinet will accept 1-E2in.
bass unit, 1-5in. mid range, 1-3in.
?ea:er. Teak finish. Gro‘?ved
on . art.
LOUDSPEAKER CABIRET

WADDING 18in. wide, 25p ft.

GOODMANS CONE TWEETER

33in. diem. 18,000 ¢.P.8. 25 waTTs 8 £3+25

BARGAIN 4 CHANNEL TRAN-
SISTOR MONO MIXER. Add
musical highlights and sound
effects to recordings. Will mix
Microphone, records, tape and
tuner with separate controls into

single output, 9 volt £5.20

battery operated.
STEREQO VERSION OF ABOVE £6-85.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 . 95
Pusgh~Pull Ready built with volume, treble and
bass contrels. 18 volt battery operated. Mains Supply £2-95.

TEE “INSTANT’ BULK TAPE
ERASER & HEAD DEMAGNETISER.
suitable for cassettes, and all sizes of
tape reels. A.C. mains 200/240V.

Post

Leafiet 5.A.E. £3 . 9 7
P
WAEFER

N HEATING ELEMENTS

OFFERING 1001 USES for every type of heating aud
drying applications in the home, garage, greenhouse,
factory -(available in manutacturing Quantities). Apsrox.
gize 102 > 84 x pin. Operating voltage $00/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fited with connecting wires, Complefely flaxible
groviding sale Black heat. British-made for use in Photo-
copiers and print drying equipment.

Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters, etc,
Must be clamped hetween two sheets of metal or ashestos,
ete., to make efficient clothes dryers, towel rails—ideal for
airing cupboards. Ideal for anii-frost device for the garage
-—preventing frozen radiators ¢r acting as oil sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird housss, incubators, ete., etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

ONLY 40P EACH (FOUR FOR £1-50)

1 ALL POST PAID--Discounts for quantity.

BAKER MAJOR 12" £10.35
) T e Post 80p

80-14,500 cfs, 12in. doubie
cone, woofer and tweeter cone
together with a BAKER
ceramic magpet assembly
having a Huox density of
14.000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 cfs rated 25
watis. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17.000 c/s
with tweeter, crossover, haffle
and instructions. £I 3

Please gtate 3 or § or 15 obms. Post 50D

BAKER SPEAKERS
“BIG SOUND”

Robustly constracted to stand up to
long pericde of electronic power,
As used by leading groups.

Uselul response 30-13,000 cps.
Basge resonance 55 cps.
GROUP “25”
12%in 30 watt 3
8, 8 or 15 olims.

Post 50p
GROUFP “35"
12in 49 watt i .
2, 8 or 15 ohms.

Post 50p
crour 50127 £ 1450
12in 60 watt professional
model. 8 ohmes or 15 ohins. Post 80p

With aluminium presance dome.

GROUP *‘50/15” £ I 9.50

15in 75 watt
8 or 15 ohms.
post 80p

RADIO GOMPONENT SPECIALISTS

Minimum post 30p. Components Lists 10p.
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BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

Al purpose transistorised.

Ideal for Groups, Disco and P.A.

4 inputs speech and music. 4-way
mixing. Qutput 8/15 chm A.C. mains.
Separate treble and bass controis.
Guaranteed. Details 5.A.E.

£68
Latest 50 watt Medel £49

100 WATT DISCO AMPLIFIER CHASSIS
MADE BY JERNINGS MUSICAL INSTRUMENTS

4 speaker oufputs, vol., treble, bass controls £52
CAK BE USED AS 100WATT SLAVE Carr. £1

QUALITY LOUDSPEAKER
ENCLOSURE

Teak vensered }in thick wood cabinet.
Size 183in x 18kin x 8kin. Weight
281b. Thiz cabinet features a wide
mesh Silver Grill covering a separate
compariment for mounting Tweeters
or Mid-Range Horn. The fully sealed
hass compartment it cut out for
8iin Woofer. £7-50. Carr. 85p. Rosewood Version £8 50.
Carr. 85p. Baffle could be cut for larger speaker,

P.W. SGUND TO LIGHT DISPLAY
Compiéte kit of parts with R.C.S. printed circuit. Three
channels. 800 to 1,000 wati each. As featured inl
Decomber Practical Wireless. Price £|2.50|

Cahinet oxtra £3,

8 inch PHILIPS LOUDSPEAKER |

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE

2 x 12’ CABINETS

for Disco or PA all fitted with carrying handles and corners.
Black finish. Other cabinets in stock. SAE For leaflet
50
WATT
R.M.S.

Carr. £2

70
WATT
R.M.S.

£46

Carr. £2

100
WATT
R.M.S.

£59

Carr. £3

Ex 15"+ 1x 12" I00 WATT CABINET
Size 36" x 24" x 15" £65-00, Carr. £5
Ideal for Disco, Ogran or PA work.
High quality. Full range.

SUPERB HI-FI

i2in 25 watts

A high guality loudspeaker,
itls remarkable low cone
resonance  ensures  clear
reproduciion ol the deepest
begs. Fitted with a special
copper drive and concentric
tweeter cone resulling in full
range reproduction  with
remarkable efficiency in the
upper register.

Bass Resonance 25cps
FluxDensity 18,500 gauss
Useful response 20-17,000cps
8 or 15 chms models.

£16-30

AUDITORIUM
12in. 35 watts

A full range reProducer for
high power, Electric Guitars,
public address, multi-speaker

Post
80p

systems, electric  organs.
Ideal for Hi-Fi and
Discothedues.

Bass Resonance 3beps

Flux Density 15,000 ganss
Useful response 25-18,000cps
8 or 15 ohms models.

£15-50
AUDITORIUM

I5in. 45 watts

Post
80p

4 ohm. 4 watt. ceramic magnet £1.95 A high wattage loudspeaker
! of excepiional qualtity wilt’h [3

MAINS TRANSFORMERS 8000 coe Thsel for Bubii
8 VOLT { AMP. £1-00 8 AMP. £1-40 Address, Discotheques, Elec-

I2 VOLT 300 MA. £1-00 750 MA. $1-30 tronic insiruments and the

30 VOLT 5AMP. AND 84 VOLT 2AMP C.T. £3.45
20 VOLT + AMP. £1-75 1 AMP, £2-00 SAMP. £2-20
20-0-20 VOLT 1AMP. £2 30 VOLT 1i AMP. §1-75

E.M 1. TAPE MOTOR

4 Dole, 240 v. Size 3% x 2lin.
1200 rpm. Spindle #in. dia- £1-85
meter. 120v version £1. Post 45p
SQ:;I Gg‘ﬁ}l‘l MOTOR

a.c. 2,400 rpm .
2-pole. Size 23 x 2lin. £I 25
Collaro gram motor 240v. £1.50 Post 35p

Cash price includes VAT

. www americanradiohistorv com

Access & Barclay cards weicome.

home Hi-Fi.
Bass Resonance 35cps
Flux Density 15,000 gauss

Usslal response 20-14,000cps
8 or 15 ohms models.

£19-50

Hi-Fi Enclogure Manual containing plans, desizns,
crossover data and cubic tables, 88p

Post
90p

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9=—! Sat. 9=—5 (Closed for lunch 1.15—2.30)

Tel. 01-684 1645
443

Rail Selhurst.
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SINTEL for Kits- CMOS DISPLAYS - MEMORIES - BOOK

Components from
leading manufacturers oniy

CMOCS from the top manufacturers, mainly RCA and Motorola
CD4027 ¢-48.

CD#0530-81  CD40850-62 MC14566 1-21

CD#0280-78 CD4054101 CD4086062 MCM14552 895
CD4000 015  CD40200-89  CD40551-14  CD4cg91-34
CD4001 045 CD4030048 CD40561-14 CD4093069  MEMORY IC's
CD40020-15  CD40311:92  CD4057 CD40841:62  porona o oo 3
CD40061-02  CD#4032 0-92 2156  CD4095 0-91 HERY ks
CD4007016  CD4033121  CD40594-77  CDAnge0sy  RTI22 &4
CD400B0-83  CD40341-65  CD0600-97  CD4097342 R, £g_g5
CD40030-48 CD4035102  CDA061 CD40991-59 5
CD40i00-48  CDA4036223 1892 CD4502107
CD4011 046  CD40370-83 CD40627-77 CD4510118  FLAT CABLE
CD4012016  CD4038 093 CD40630-95 CD45111-36  20-w fm. 1-00
CD40130-48 CD4039223 CD40660-63  CD45142:72  10m. for  8-00
CD4014 0-87 D440092  CD4067312 CD45152°72
CDé0150.87 CD4041 073 CD4068048 CD4516118 veROCASES
CD4D1B0-48  CDADA2073  CD409 018  CDE5IB108 oot =0 T,
CD4017087 CD40430-87 CD4o70048  CDss20108  TOS  2-04
CD40180'87 CD40440-81  CD4071 018  CD45271-37 7512131 I 1
CD40I90-48  CD40451-22 .CD4072048  CDésa2i-25  TSIZ8J - 2702
CD40200-97 CD40461-16 CD4073 018  CD45650-78 7
CD4021 087 CD40470-78 CD4075018  CD45560-78
CD40220-83 CD4048048 CD40761-34  MC14528 SUNDRY
CD4023016 CD40490:48  CD4077 0-48 1- CA3i30  ¢-88
CD4024067 CD4050048 CD4078018  MC14534 TBLIZWC  0-60
CD4025016  CD4051 0:81  CD4081 0-18 - 75491 0-96
CD40261:50 CD40520-8%1  CD4082018  MC! 453 TR 122

DATABOOWS (Do not add any VAT)

New 1976 RCA CMOS and Linear 1€ combined Databook
New 1976 RCA ‘Power and Microwave' Databook .........
Motorola McMOS Databook (Vol. 5 Series A), c. 500 pages.
1976 National Semiconductor 7400 series TTL Databook, c. 200 pages £3-45
TTL Pin-Out Card Index. Set of cards with pin-outs (top and bottom
views) of T.I. TTL range and many other T.1. iC's £2-95
Intel Memory Design Handbook, c. 280 pages. ...........ooevune . £4-75

FND500 DISPLAYS
FEND500 Red C. Cathode LED 0:5” £1-02
TiL321 Red C. Anode LED 0-5” £1-30
TIL322 Red C. Cathode LED -§7 £1-20
XAN652 Green C. Anode LED 0-6” £1-75
XANG6S4 Green C. Cathode LED 0-6” £1 15
MAN3M Red C. Cathode LED 0-13”

Rk SLT0! Green Phos. Diode Clock 4x0-5" .r.s so

ADD VAT at 8%—25p p&p on all orders @ Access and Barclaycard orders
welcome, by post or phone (min. card tel. order £5) @ Price List Sent with orders
or free on request (send 5.a.,) @ Export orders walcome: No VAT but add
10% (Europe), 15% (Overseas) for Air Mail p&p (contact us first for Export rates

on books). -
Sin Aston Strect -

SI NTEL Tei 0‘55 48701

MEMORY IC Intel 2102-2 £3-35 .
18 pin TTL Compatibie 1024 x 1 bit Static RAM (data sheet supplied).

LOW COST IC SOCKETS

So|darcon IC sacket pins are the ideal low cost method of providing sockets for
085, IC's, displays. Simply cut off the lengths you need, solder into board

?nd;nagOOﬂ connecting carrier. S0p per strip of 100 pins. 1000 pins for £4. 3000

or

Miniature Transformer: 6-0-6. sultable for PW Video-Writer £1-80.

ADVANCED CLOCK KIT (A.C.K.) £26-80

Complete kit including attractive sllm case with deep red panel for 6 digit alarm
clock wlth bleep alarm, ‘touch swltch' snooze control and automatic intensity
control, Uses 0-5” Red Jumbo LED's. Crystal control/Battery back-up is an optional
add-on (see below).

50 Hz CRYSTAL TIMEBASE KIT (X.T.K.) £6-28

Provides an extremely stable output of one pulse every 20 msec. Uses: @ May be
added to all types of digital clocks to improve accuracy to within a few seconds &
month @ I used with battery back-up also makes clocks power-out or switch-off
proof @ Replacing 50 Hz signal on battery-powered equipment @ Providing film
synchronlsation 3 Monitoring or improving turntable speed. Complete kit.

ACK + XTK + Battery Back-up KIT (BBK) £3358

By adding the XTK, the Battery Back-up kit and two PP3 batteries, the Advanced
Clock Kit will keep the correct time even while the mains power supplyis interrupted
(e.g. in a power cut, or while moving clock from one room t¢ another). White on
back-up the alarm will stifi operate, but the displays are off to conserve battery tife.

CLOCK CHIPS o

MK50253 12/24hr 6 dlult Alarm Ciock, for C. Cathode LEDs......,..... £5-60
MK50250 '50 Hz—24hr'/’80 Hz~—112hr" version of MKS0253 ............ £5-00
AY51224 Simpie 4 diglt for use with C. Cathode LED's ,............. £3-50
AY51202 4 digit for easiest interface with SLT0{ display .............. £2-89

32-768kHz Min. Watch Quartz Crystal £4-50 5-12MHz Crystal £3:60

SINTEL

Official orders welcomed. Terms: 30 days for written
or phoned orders from Companles, Govt. Depts., Nat.
Industries.Univs. Polys, etc. Fast delivery for R.&D.

TWIN BANK s (617

{less lamps) LENGTH

= 2. 14% inches UN’ T

that flashin

f’% b w6 oo
~ o il S itting
wired ready for use - . ”£ fs 55
Complete with 'lhree

100 walt co'loured amfs ¥a

andom

Sound toLight ...
MAST ER UA'/?T o

PER
CHANNEL

30 —
INCLUDWG

AW nE.
—ph OYTPUT PLUGS AnD S
DRWNS VT SockET

B 3 BANKUNIT

{Less Lamos)

TYPE

{less lan-.p\

36 P ———
BC.Fitting [ E5

£1-95< £279 |

| TWIN BANI(12L|GHT

4 Length
M‘% 31}

TYPE

Flttlngis sn \ Fltl|;;g ; 125

100 WATT SPOT LAMPS
RED,YELLOW GREEN
BLUE.

e

(léss lamps}
FumngEls su‘ meg£|1 IIII
B Send 20p fac Hlustrated leaflot & prce list]

ALBEN ENGINEERING CO. LTD
DEPT PW THE CRESCENT, WORSTHORNE,
BURNLEY. LANCS. Tel Burnley 20940

444

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

ICS can provide the technical knowledge that is so essential
to your success, knowledge that will enable you to take advant-
age of the many oppormnmes 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 éxamination 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 Sexvicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation

and Contracting

POST OR PHONE TODAY FOR: FREE BOOKLET
Il:s To: International Correspondence =
Schools
Dept. No. 777X, Intertext House, LONDOM
SW3 4U) or telephone 622 9911
13101 o3 Yo Se T 01 11 LC0 T 1 O

IN AL 5 o N A e

AdAFess . i o Mol i i

Practical Wireless, September 1976
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Wire Wound Resistoers. Our selection
of ‘mixed valves, 30 for £1-40.
- £3-50.

Audio Amplifier Module. Mullard
LP1173. Output nominal 10 watt.
Supply voltage +24vt, With data and
circuit. £2-30. ‘
Varicap Control Selector. 4 way
25K, £1-50. 6 way 14-5K. £2-00.
Mains. Droppers. 10 mixed values
£1:00.

Edgew:sé ‘Levei Meters. 200;1A Size"

{-overall 50p 29

3'ibutton etei-£1:90. -

Tag Strips. 3 way to 7 way. 50 1or

E1-15.

Chrome Plastic Knobs, J Types 4 uﬂ

each with spring.clip. ;
juso 3 Cli.as'si;.

"connechon data. Lésé tuning” “scale.
£18-00. P/P free.

Fertguson Stereogram Chassis,
F

‘Copper
‘boards £1-00 + ,,«6
.Fetric Chlonde. b &5p + 8%.

“52-03333;
- 50p each .
Transfilter. 455KC AM -5 for £1-00.

9030 62 ; 9531 94 9533 33

_Electrolytics. 32/32/32uF, 325y, 2" x
20p;

13" 35p; BOuF 150137 x- 17
2000sF 30v, 2 ]

37x 1" 30p;

2000/2000uF  25v 2 AL 5
200v 357 x 117 30p;-16/ 16uF 275v i

137X 4" 30p; 1000uF 12v 147 x £ 15p

5000.F S0v-27 x 13":50p; 150/200/200 uF .

300v 3" x 13" 50p; 16/16/16uF -350v. 27 x
1" 30p; 50/50uF -500v- 34" x ¥ 50p.
400uF 40v 147 x ¥” 20p.

" Try our parcet of small capacitors 20
mixed valves £1-50 '+ post,
Miniature Presets—Selection of vari-
ous values 10 for 65p.

-Coil Formers. 50 mixed. £1-25.
Slider Volume Controls, 1K Lin;

100K-Log; 1 Meg Log; 25K Lin; 25K Log:
50K

_10K/100K Log;
Log; 35p each.
U.H.F. 625.. Transistor. push button
tuner (NSF Te!efunken). as used on
Decca MS2400. Brand new and boxed.
"Circuit diagram supplied. £3-00.
Thorn -T.V. tF.. Chassis 950 Series
(less valves). £1-60.
Aluminium Chassis.
65p. 10" x. 74" x 2*" 75p 117 x 747
85p. + 8%.
Thorn TA/28. Slide synchromser for
4 track reel to reel .recorders. 6 pin
DIN socket models “£4-50. :
. Please add 10%, P/P. Unless slated
. free P/P. VAT 12;% to be added to
total order unless stated 8%..
goods despatched outside UK.~
" BSR Single Play Decks with Cue-
Fitted stereo cartridge. P146 £11-00.
P153 £12-00.

'SURPLECTRONICS
gy e,

"100K/100K - Log:

%n X S*Ir X 2*”
x* 2}”

Practical Wireless, September 1976

100 for-

VAT INCLUSIVE

Add 20p P & P—No other extras

PRICES

Fully branded devices from
RCA, TEXAS, MOTOROLA,

MULLARD, etc.

No

Govt., Colleges,
etc. orders |

accepted

wwWw americanradiohistorv com

RAN- BCi84 14pj BFR38  37p ] TIP30C  72p ¢ 40594 85,
TTLs b)' T,EXAS SISTORS BCis7 32p | BFR40  37p | TIP31A  56p | 40595 a7p
800 14p 7485 120p | ACI2S p{BC212  14p{BFR78 37p| TIP3iC 68p | FETs
32p
4
i ClOBIB NP 27 ZTX108 1 34
4123 13 p. p p
P B g L 1o ol Bz 285 | MuEsass 1075 | Saoe  1do | nere0 343
7420  15p 74132 75p | BC148 9p | BF178 30p | MJE 70p f ZTX500 19p | 2N2646  45p
7424 43p 74136 8ip BC149 10p | BF179 35p { MPSADE 37p | ZTx504 60p | 2N4871 3ip
7499 19p 7414t 7Sp 8Ci57 .11p | BF180 35p | MPSA12 62p | 2N687 25p | PUJT
7423 3p 74145 75p [ BC158  13p | BF181  35p | MPSUOE 78p f2oNG98  32p | 2N6027  60p
7425  33p 74148 173p | BC159 13p | BF182 35p | MPSUsS6 98p | 2N706 22p | DIODES
7427  40p 74150 135p [ BC169C 15p | BF184 24p | OC28 Tp | 2NT08 22p | SIGNAL
7498  36p 74151 77p ¢ BCIN 12p | BF185 24p | OC35 70p | 2N918 43p | OA47 ap
7430 15p 74153 92p gcnz 11p | BF194  13p | OCat 19p[2NS30  19p | OATC  10p
7432 23p 74154 1e4p [ BC173  13p | BF1os  11p | OCéz  13p|2Ni13t 19| OABt  10p
7437 28p 74155 82p BC177 20p | BFi96 17p | OCA4S 19p | 2N1132 19p | O AS8S 11p
7438 28p 74156 82p [ BC178  17p | BFig7 18p | OCT1 25p | 2N1304  38p | OA90 p
7440 15p 74160 107p [ BC179 20p | BF200 40p | TIP29A  50p § 2N1305 38p | OA91 9p
7441 T5p 7416t 107p | BC182  12p | BF257 34p | TIP29C  62p | 2N1306 40p | OA9S 9p
7449 T0p 74162 107p BC183 12p | BF258 39p | TIP30OA  60p | 2N1307 40p | OA200 8p
7443 116p 74163 107p 2N1613  22p | OA202  10p
7444 1l6p 74164 130p | OP. AMPS 2N1741 22p | TNO14 4p
7445 g1p 74166 136p | 301A Ext. Comp. 8 pin DIL qop | 2N1803  32p | tNS16  11p
7446 75p 74174 120p | 536T FET Op. Amp TO 09 300p | 2N2219  22p | tN4148 4p
41 T5p 74175 92p | 709 Ext. Comp. 8/14 pin DIL 30p | 2N2222  22p RECTIFIER
7448  75p 74176 131p{ 710 Diff. Comp. 14 pin DIL 45p | 2N23690 159 8Y100  31p
7450 16p 74177 100p | 744 Int. Comp. 8/14 pin DIL 25p | 2ZN2484 8y126  18p
7451  11p 74180 108p | 747 Dual 741 14 pin DIL Tep | 2N29C4/A 229 Byi27  12p
7453 1 74181 322p | 748 .Ext. Comp. 8 pin DIL 40p | ZN2905/A 22p | 1N40O1 6p
7454  18p 74182 89p 1778 Prog. Op. Amp TO 89 153p | 2N2906/ A 22p 1N4002 &p
7460 16p 74185 146p | 1458 Dual Op. Amp. 8 pin DIL  75p | ZN2826RB 9p | 1N4C04  7p
7470 29p 74390 155p | 3130 CMOS/Bipolar Mosfet 108p | 2N28260G 11p | 1N4DO5S  7p
;:;g gp ;:13; }ggp 3900 Quad. Op. Amp. 14 pin DIL  60p gk%gi lg: 12@1'2%7" 8p
b p : !
I e e e |LiNEAR 1LCs. PNt 9m | doomw " Vatp
7 40p D
7476 32p 74195 s3n | SR 300A DI Castads PR TE 8 Tian | ANsM2 1stn | 2zp
7480  S4p 74196 108p Ka3ods  Quad. Low Noise Amp. 250p-| 2N3702 4P | TUNNEL
7481 103p 74197 108p | €A S0cs Bt Cascade Amp. TO5/DIL 60P | anai0s 1P| AEVIT 159
7482 75p 74198 2Wp | € oa0c  Fw IF Syetom 16 pin DIL . 250p [ 2nar0¢  14P | vaRICAP
7483 8sp 74199 1970 | <X 30003 0" P Stereo Decoder QI 500p | anaice };g BB105  33p
1481 _Meb 1CL8038BC VCQ Fun.ken 14 pin DIL 600p { oN3708  11p | 2O i
c-mos ICs LUBEON 2 Auio ama [ n DIL 1136 | ngros 11 | BRIDGE
:%‘13 :g: :ggg 1;:3 Lhél53231N g}leﬁo Pre A1mp 14 B“‘.DIL ggop 2N3773 :zo: ?E%(RFIE;‘SS
: 6
d02 18  4oi2 1500 | MCiai0 P Sterse Decoder 14 pin DIL 2005 | SNGB6S 39 | 1A 100y 270
4006 104p 4043  218p | MC13517  Lim/Det. Audio Preamp 104p { 5N30%05 22 | 1A 400V 28p
4007 18p 4046 150D | MC1485  Muitipher 14 pin DIL :rmn 2N3906 220 [ 1A s0ov  32p
4000 67p 4047 1300 | MCid96  Bal. Mod/Demod 14 DIL 115p | oNaots  18p | 2A 50V 40p
d 4011 180 4040  6Bp | MFC4000B 3W Audio Amplifler PCB.  75p | 5Ndoso  19p | 2A 100V 48p
o m o ge Wl e diug e silaas Blaal e
ants  8op 4035 2100 | NESSIV  Timar & pin DIL. |0 20p | IN4i2e gg 1A 00V 75p
4016  54p 4056 1d4Sp | NESSE Duai 555 14 pin DIL 108p | oNg126  22p | BA S0V 72p
4017 123p 4060 250p | NE561B  PLL with AM Demod 350p [ oNa2sy  24p | BA 100V 78p
401 247p 4069 400 | NEsG2B  PLL with VCO 16 pin DIL 350D | sN4ss:  142p | OA 400V 90p
4019 50p 4071 29p { NE56s PLL 14 pin DIL 200p | oN4348  173p | TRIACS
4020 270p 4072 29p | NEse6V PLL Function Gen 8 pin DIL 185p loNaso1  34p | Amp Volts
MoMe sy elnh Shelabholme ) siin H5) e
4024 125p 4510 142p | SN72733 Viudaeo Ampnr?epu pin DIL 1503 %Niﬂg? 223 2%8 IS%:
4025  19p 4511 200D § SN76003N  Audio Pwr. Amp with int. HS 275p | 40360 43p {10400  200p
4026 200p 4516  140p | SN76018N  Audio Pwr Amp with int HS 175p { 40361 43p {10500 270p
4027  Bip 4518 10Bp | SN76023N  Audio Pwr Amp with int HS 175p § 40362 45p | 40430 108p
O Dt T WISN pudio fwr, Ampwilh it B3 Hen|iaue  gse [does 1050
LOW PROFILE DIL pp. Cimikietector P 40408 85p | DIAC
SOCKETS BY TEXAS |1BA%0" &V Audle Amp QIL jizp |0 24 TBRI0 300
8 pin 12, 14 pin 130 | 18a310 W Audio Amp QIL 125p
16 pin 14p, 24 pin 40p ¥B‘A‘%’é%o 2W Audio AAmD %IIIL 100p | SCR THYRISTORS
20W Audio Am 405p
VOLTAGE XR2240  Prog Timer/Counter 16 pin DIL 40vp | 14 3% TOS 43p
REGULATORS ZN414 TR Radio Receiver TO18 140p | /A 100V TOS 45p
FIXED—Plastic 3 Terminals 1A 400V TOS 50
1 Amp Positive 3 p
5v 7805 150p | OPTO-ELECTRONICS PN Pl e I
12V 812 150p | PHOTO- LEDs ADOVITIORR 97p
15V 7815 150p | TRANSISTORS TIL209 Red 15p | A S0V Plastic 142p
18V 7818 150p | OCP70 33p  TIL211 Green 32p | 16A 100V Plastic 173p
24V 7824 150p | OCP714 120p TIL32 Infrared 81p | 16A 400V Plastic 195p
1Amp  Negathe 2o Kp  Myses 270 | 16A 60OV Piastic 238p
5p 150p . 2N3 104
12v 1912 215p | OREI2 o B 170 | Coen 00 INatts 2000
16V 7915 215p Ip  Groen 29
8V 7013 2155 | ORPSt 75p  Yellow 32p | MCRI0O1 27p 2N5084  43p
: ]
LM309K (TO3) 5V § Amp150p | DL704 Com. Cathode 0-3” 160
LM323K (TO3)} 5V 3 Amp750p | DL707 Com. Anode 0-3” 1802 MEMORY I.C.s
TBAS25B(TO5)12V 0-5A 99p | DL747 Com. Anode 0-6” 250p .
7805 (TO3) 5V 1Amp 150p | OPTO-ISOLATORS 2102-2
Phototransistor TIL112 (IL 12) € Pin DIL 151
VARIABLE VOLTAGE Photodarlington ILCAS5 6 P)ln BiL ° 2103 Antsl AN SE0E
T VR oty 150 mA | bt Guag S t 4P Raa=iig
o m - 91 Quad Segment Driver 1 in DIl  78p I
) 14 Pin DIL  45p | 75492 Hex Dgit Driver t4 Pin DL g7p| (LIM ROM) 850p

 TECHNOMATIC LTD.

.54 SANDHURST -ROAD,: LONDON Nwo

“Tat. 01 204-4333

445
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7400 12p | 7413 30p | 7432 25p | 54 15p | 7490 I5p
740 12p | 7414 €0p | 7437 25p | 7460 15p | 7491 75p
7402 12p | 7416 3op | 7438 25p | M70 30p | 7402 45p
7403 12p | 7417 30p | 7440 15p | 74712 25p | 7493 40p
7404 12p | 7420 . 15p | 7441 85p | 7473 30p | 7495 60p
7405 12p | 7422 20p | 7442 65p | 7474 30p | 749 70p
7406 35p | 7423 25p | 7445 t0p | 115 0p : 14100  85p
407 35p | 7425 25p | 1446 8p | 74716 30p ; 74104  40p
7408 15p | 7406 25p | TMTAN T8p | 74p3 asp | 74105 40p
7408 150 | 407 25 448 100 | o goop | 74107 30p
7410 13p | 7 P L 7450 15p P! 74100  50p
7411 20p | 7428 40p | 7451 15p | 7486 30p | 74118 s0p
1412 20p ¢ 7430 15p | 7453 15p | 7480  250p | 74120  SO0p

T.T.L. 74 1.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS

421 25p 4139 100p 74156 70p ; 174 100p 74189 350p
74122 40p 74141 80p 57 0p | 14175 5p 74190 140p
74123 60p | 74142 20p | 74160  $p | M1 100D | 74901 q40p
74125 S0p 74143 200p | 74161 S0p | 4177 100p 74162 120
74126 50p | 74144 270p | 74162 %p | 14178 440p = L4
74130 139p 74145 5p | 74163 90p 179 140p 74193 120p
74131 100p | 74147 230p | 74164 125p | 74180 100p | 74194 100p
74132 65p | 74148 160p | 74165 125p | 74181 200p | 74155  75p
74135 100p ?,g}g? 1200 | 74165 125p | 74182 5p | 4196 100p
74136 80p | 1ida 6Sp | 74167 325p | 184 150p | 74197 10ep
4137 100D | Jais4 120p | 74170 200p | 74185 150p ; 74198 185p
74138  125p ! 74155 T0p | 74173 150p | 74188 350p | 74189 +85p

SPECIAL OFFER ALL 221.C.’s FOR P.W.
FOR £7.50

POPULAR BRANDED TRANSISTORS

DIGITAL FREQUENCY COUNTER

BC147 — BC148 — BC149 — BC157 — BC158 — BC159 — BF194 — BF195 — BF196 — BF197
7p each. 100 for £6-00. Type numbers may be mixed for quantity discount.

1 Amp Diodes

BCi48 7p ; BCIS2L 12p
TRANSISTORS, etc. f BCS T ’ BG83 1on
ACt28 12p | MTCHN PR AF117  18p | BCI57 7p | BCI83L ftip
Actis  12p 8o BCIOT 90 | goise | BCIBS  iMp
AD149 45p | AF114 18p | BCl02 9p - hoh
AD161 35p | AF115  18p | BC109 op | BC189 p | BC184 P
AD162 35p | AF116 1%p ! BC147 Tp ' BCis2 fip | BC212 12p

Bulk Purchase {.T.T. IN4148 10 for 30p, 100 for £1-50

IN4001, IN4002, IN4003 4p each, 30 for £1-00
IN40043 IN4005, IN4006 6p each, 30 for £1-50

Zener Dindes BZY88, 400MW 3V to 33V Tp each, 100 for £6-00

PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 12:% AS APPROPRIATE
MAIL ORDER ONLY

XEROZA RADIO
1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON

NEW LOW PRICE
741 OP Amps
ANY QUANTITY 20p each
555 TIMERS
ANY QUANTITY 35p each
BC212L.  12p BCY72 1t6p BF1i80 30p BFX85 25p | 2N3702 12p
BC547 12p BD124 70p | BFi§2 30p BFX87 25p | 2N3704 12p
BC548 12p BD131 35p | BF183 30p BRY39 35p | 1N914 3p
BCS49 12p BD132 35p | BF200 30p | BRYS6 35p | BY100 15p
BCY70 16p BD135 S8p BF244 16p | BSX20 16p ! BY126 10p
BCYT i6p BD1317 40p BF X84 25p | 2N3oss  50p BY127 12p

,@xnress camponent Service
1same day turn round

We offer

QUALITY—SERVICE
RELIABILITY-—CARE
FULL SPEC DEVICES
COMPETITIVE PRICES

S.A.E. brings Stock
List and Freepost

Order Service plus
Special Offers of the month

orchard n

ielectronics

J Flint House, High Street
i Wallingford, Oxon

Tel: (0491) 35529, Telex: 4SP WALFRD 849349
LA N _§ ¥ § ¥ ¥ ¥ F ]
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ELECTRONICS g S.
Stockists of: Amstrad- Teleton- Akai-Sansui- Wharfedale
Picneer * Rotel - Garrard - Connoisseur
BATTERY ELIMINATORSP&P 250  SPEAKERS P&P 70p
240v input6, 7-5 or 9v EMI 13" x 8, 3, B ohm Plain  £3-40

output .. R .. £2-55 § ;5’ & Mhag 5 watt, £2.35
12y d.c. input (specify outputs i-5 LRI =
or 9 d.c.) al 360mA . £4° 8 x 57 Dualcone
ELAG 8578 ol Dual " Eaes
61" 8 ohm Duaicone .. .
CARTRIDGES & STYL! P&P 25p 8” 8 ohm Dualcone .. .. £3-05
D/D 10" Dualcone £3-35
. ~Cart.  Styli BAKER GROUP 25127 8,15 ohin £13-50
Acos GP91/25C o1 3CS GLOBAL 8 ohm 5 watt pair  £8-35
{ster. comp) £1:60 £1°200  GOODMANS 8” x 5 8 ohm .. £1:30
GP93/1 or 95/1 Richard Atian 12"
g$g4?{ys196/1 £2-d0 £1-20 50w 8, 15 ohm. . .. £12-95
or Richard i} .. £13-85
Gsler. or ggg T ichard Allan Dualcone £
Pidtl cryst. comp. : —  MICROPHONES P&P 45
GP104 ster. ceram £2-15 £1-20 UD 130 50K/600 chm P
BSR X5M or X5H uni-dir. ball metal .. . £7-45
cryst. comp. £1'65 £1-20  yp 147 200Q & 50k ohm £12-05
SX6M or 3X6H Condenser Mic. 600 ohm ECMT?
cryst. ster. £2-25 £1:20 omni-dir X
SCs5M sier. ceram. £2-75 £1-2¢ Cassette Stick Mic. with
Sonotpre 3TAHC or R/Control . . E1-58
© OTAHC/G (Diam.)  £2-25 £1-20 Cass, Stick Mic. with
3509 Magnetic 2-25 £1-20 R. Control (Philips type) .. £1-93
Audio Technica AT55 £2-25 — DMi60 Cardioid 50k ohm £330
Goldring G850 £3-50 £1-75
G800 £5-25 £1°75 CASSETTES P&P 25p
G800H £5-25 £1°15 50 £80  Ci20
G300k £9-06 £3-50 Low Noise £0-37 £0-48 £0-5%
Shure Cartridges & Styli Philips £0-66 £8-90 £1-27
© Ma4G £7-43 £5-35 Memorex £0-81 £1-18 £1:67
M55E £8-87 £6-88 Cassette Head Cleaner £6-43
M75ED Type 2 £16-55 £12-25 Ampex Head Cleaner De-

MJ5EJ Type 2 £13-90 £8-66 magnetiser .o 199
These Prices Apply to Mail Order Only. V.A.T. INCLUSIVE. All items subiect to
availability & manufacturers increase
Callers Welcome ai Mancheste: 30-32 Shudehitl Tel. 061-832 7710. Leeds 4 New

Market St. Tel. 0532 42708, Liverpool 15 Whitechapel. Tel. 051-236 0738

Mail Order Dept rwp
Belmont 5t, Monton,
Eccles, Manchester.

Tel 061-789 5268
e ey

ELECTRONICET
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[ELECTRONIC DIGITAL CLOCK

WITH ALARM  aiigs==mny,  SpLCIALOFFER

rearures. W) £18-95
e mcludmgVATandP&P

@®ALARM CANCEL FEATURES- -
TiLT OPERATION I Name ..... et r e s s rnnannnne ANAATESS oot ea e

@ ALARM TONE OUTPUT I ..................................................... Signature ...... B ‘
® A.M. P.M. INDICATOR TIVIE MICROELECTRONICS |

P.O. Box 29, Brighton Hill Parade, Basingstoke, Hampshire RG22 4EH

".0,7 INCH HIGH DIGITS 4 Size: 130mm x 90mm x 95mm,; Weight: 10oz.
@ VARIABLE INTENSITY Power Supply: 110 VAC £ 10% 60Hz 230 VAC + 10% 5Hz.
. MANUFACTURED TO HIGH STANDARDS BY A MMAJOR AMERICAN
® 24 HOUR ALARM ELAI;CTRON/CS CORPORATION THIS SUPERBLY STYLED SOLID-STATE
TIMEPIECE IS MADE AVAILABLE TO ALL READERS FULLY
STumEmEATNG L
- e R B S e
pRALITMIGET INABEICR Vole woney wihour uestion. "1 ° T T
@ PULSING SECOND INDICATOR |—?/9an> send [_] e/e{'c:tlronic c/ocgs asDil/ustrated o O -’
®POWER INTERRUPT INDICATOR I enclose cheque 1 postal order LI money order or £18 95
| which includes VAT and post and packing

4 ,V ,,

Brochure, without obligation to: WC % l

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, |

P.O. Box 156, Jersey, Channe} Islands. i

NAME i : 4 . |

ADDRESS Block caps please [

T P T rrri ity r oyt i e 3 it g
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GIRO NO. 331. 7056. Access and
Barclaycard -accepted. g
C.W.0. only. Terims of business as
in our Catalogue.
' Export Order enquiries welcome

(£5 min.)

Official Orders accepted from Educa-
tional and Government Departments.
ALL PRICES inciude VAT &P &P

E. & 0.E. SHOP HQURS 9-12.30, 1.30-5.00 5 days.
CLOSED WEDNESDAY.

1976 ISSUE

66 PAGES—3 000 ITEMS
FULLY ]LIE.USTRATED

*ALL NEW STOCK
*SATISFACTION

*NEW PRICE LIST
For Cat. 4a—5.A.E.
Boxes - Cases -
its - PC
Materials - Tools ~

Resistors - Test
Meters - Capacitors -
Hardware -_ Semi-

conductors - Books -
Pots - Coils - Audio
Accessorles - Screws -
Connecters - Audic -
Modules - Veroboard ~
Transformers - Knobs -
Calculators - Audio Leads -
Batterles -- S dec Storage
Units - Heatsinks, etc., etc.

SPECIAL CAPACITOR KITS
C28¢ Kit—PC Mounting polyester 250V § of each
value: 0-01, 0:022, 0-047, 0-1, 0-224F, 2 of 0-47,
tuF, £1-38 net

C296 Kit—Tubular polyester, 400V, 5 of 2ach value
0-0t1. 0-022, 0-047, 0-1, 0-22uF, 2 of 0-47uF, £2-67
net.

RHYTHM GENERATOR FULL KIT
AVAILABLE SAE FOR LIST

SPECIAL RESISTOR KITS (CARBON FILM
§9%) (Prices include post & packlng) t0E12 -W or
iW KIT: 10 of each £12 vafue, 22 ohms—1M, a total
of 570 £5-29 net. 25E12 ;W or 1W KIT: 25 of each
E12 value, 220hms—1M, a total of 1425 £12 -84 net.

B. H. COMPONENT FACTORS LTD.

MULTIMETER U4323
22 Ranges Dlus AF/IF Oscillator 20,80002/Volt.
Vde=0-5—1000V in 7 ranges
Vac—2-:5—=13C0V in 6 ranges
Idc—0-05-500mA in-5 ranges
Reslstance—5Q—I1MQ in 4
ranges.
Accuracy—5% of F.5.D.
OSCILLATOR—1KHz and
465KHz (A.M.}) at approx. 1 Voit.
Size—160 X 97 x 40mm.
Supplied complete with carrying
case, test leads and battery. -
PRICE £9-95 net P. & P. 75p L4323

MULTIMETER U4324

34 Ranges. High sensitlvity. 20,0000)/Volt.
Vdc—0:6—1200V in 9 ranges.
Vac—3-—-900V in 8 ranges.
Idc—0-06—3A in 8 ranges.
fac—0-3~3A in 5 ranges.
Resistance—260Q—5M() in 5 ranges.
Accuracy—dc and R—23% of F.S.D.

ac and db—43; of F.S.D.
Size—167 x 98 x 63mm,
Supplied complete with storage case,
test leads, spare diode and battery.
PRICE £11-72 net P. & P. 75p. U4324

MULTIMETER U4341
27 Ranges plus Transistor Tester. 16.7000/Volt.
Vde—0-3—900V In 8 ranges.
Vac—1-5-—-750V in 8 ranges.
ldc—0-06—600m A in 5 ranges.
lac—0-3~=300mA In 4 ranges.
Resistance—2KQ—2MLQ in
4 ranges. Accuracy—dc—~21%
ac—4% of F.S5.D.
jfe—10—35¢ in 2 ranges.
Size—115 x 215 x 80mm.
Compliete with carrying
case, test laads, and battery. & .
PRICE £12- 10 net P. & P. 75p U434t

MULTIMETER U4313

33 rangses. Knife edge with mirror scale.
20,6002/ Volt, High accuracy, mVde—15mV.
Vdc—1-5—600V In 9 ranges. e
Vac—1-5—600V In 9 ranges.
idc—60—120 microamps in 2.
Idc—0-8—1500mA. In 6 ranges.
tac—0-6—1500mA In 6 ranges.
Resistance—1K Q—1M Q in 4 ranges.
db scale—10to + 12db. |
Accuracy—dec—11 %, ac-~23%.
Size—115 x 215 x 90mm.
Complete with carrying case.
test leads and. battery. muds

£18-09-net.P. & P. 75p. U4313

(P:W.), LEiGHTON ELECTRONICS CENTRE
59 North Street, Leighton Buzzard, LUT TEG.
Tel.: Leighton Buzzard 2316 (Std. Code 05253
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PRECISION PETITE LTD.

119A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01-977 0878
Now with the

e NEW MK. Il DRILL ®

10,000 r.p.m., 120 cmg.
“MORE
POWER-
MORE
TORQUE”

12v. = 14v. DC

DRILL ONLY £8-00
(P.P. 35p)

STAND £4-00
(P.P. 35p)
Incl. VAT

(Together 50p P.P.)

SAE for illustrated
leaflet and order form

RECHARGEABLE
BATTERIES

CAN SAVE YOU A FORTUNE!
Bush & Meissner’'s twe purpose-buile battery
chargers far economy minded enthusiasts:

The “KESTREL-DOWN' Charger £10-69 &
£11-77 for Alkaline rechargeable batteries, no-
load voltage of | -S-volts per cell. for the foflowing
sizes ALKALINE (All prices include, VAT)

Equivalent i

o Type Capacit PRICE
U2 size SA-13D 2Ah .. .. .. £2°37
U7 size

(pencell) _SA-ISAA 0°'3Ah .. .. . £0778p

NICKEL-CADMIUM (All prices include VAT)

The "DAIMON Charger* o .. £9-98
for Nickel-Cadmiurh batteries, no-ioad voltage
of |25 volts per cell, for the foHowing stz:)sm

il ‘Capacity CE
Ny&e:400 4Ah .. 474
NCC200 2Ah .. .. £3°20
NCC50 . 0-5Ah .. . £1'65

Battety containers extra 44p to 83p each

Charger designed to give optimum results with |

a specific type of cell. Never be without
power, day or night.
*Note, under no circumstances
must Alkaline batteries be used
with the Daimon charger.
T T F B
§.A.E. brings full details
1]
Bush LMesssuon
Importers &
Distributors
Dent L5260
275 West
End Lane,
London
NW6 1QS

01-794-
9611

wwWwW americanradiohistorv com

- Imfd 5-5p. <12; *15mfd ép -18mfd 6.5p.

 10p each. 4-7; 6-8 |0mfd 25V llip. 4-7

‘GREENWAY’

Capacitors EI2 Yalues .T.W. Polyesters
109, 100V Radial* -001; -00i2; -00i5;
-0018; -0022mfd 3p each. -0027; -0033;
-0039; -0047mfd 3p. -0056; -0068; -0082;
-0Imfd 3-5p each. -012; -015mfd 4p. -018;
-02mifd 3-5p. -027; -033; -03%mid 4p.
-047; -056; -068mfd 4-.5p. -082mfd 5p.

<22mfd 7p.. 27; 33mfd 9p. -3%mfd. 10-5p.
47mfd 12p. Dipped Tantalum -I; -15;
-22; -33; -47; -68; I; 1-5; 2-2; 3-3 35V

10mfd 10V 10p. 15 22mfd 16V 15¢. 33 1OV
15p. 47 6v; 68 3V I5p. Electrelytic
Capacitors* Axial 1000 40V 25p. 470 16Y
15p. 220 25V 12p. 4-7 63V 5p. 2-2 63V 5p.
imfd 63V 5p. Radial 2200 40V (Tag) 50p.
1000 lev 15p. 470 25V 19p. 220 25V I12p.
100 25V 6p. 47 16V 5p. 33 |6V 5p.. 10 16V
4p. Smid 16V 3p. 4:7 16V 3p. 22 50V 4p,
Imfd 50v 4p. $Watt Carbon Resistors™
{R-10Mag I'5p each. BARGAINS Trans-
former Torrodial (Plessey) £1-25 4+ 42p
p&p. 500V. A.C. Capacitors l6mfd £1-25
4+ 42p P&P. Edge Connectors 15 pitch
18/13/10/7 Way with Polarising Key I0p
each, *Slider Pots 47K Log Sterio 20p—
single 10p. *13 Open Fuse Holders 5p.
*Phono Panel with 4 sockets 10p.

SEND FOR FULL LIST—Industrial Dis-
tributors. Terms C.W.0O. V.AT. (*) add
1219, others 8%. P&p on orders under
£3°(28p). . :

Greenway Electronic
Components

(East Grinstead), Ltd.

€2 Maypole Rd., Ashurst Wood,
East Grinstead, Sx. RHI19-3RB.
Tel: Forest Row 3781 (STD 034-282) 3713
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B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

FREE WELLER 25W (SP25) SOLDERING IRON
{worth £3-24 inc. VAT) with ail orders over £20
Limited perlod only. Send now.

VARIABLE STABILISED POWER SUPPLY,
mains input, 0-24V output, stabilised and current
Imting at 500mA + 32V at 50mA. Brand new by
British manufacturar. Size approx.74 x 2§ x 4in,
complete with external 5ki 3-turn potior voltage
control. Connection data supplied £7

50uA (25-0-25uA) EDGEWISE METERS, modern
type by Sangamo Western display area § x 13in
with 2 mounting lugs. {Can be zeroed left or right
hand.} £1-50 each. while stocks fast

MAINS ISOLATION TRANSFORMERS. Tapped
mains input, 240V at 3A + 12V at 500mA output.
New. boxed. mada by Gardners, £12.
FLEXIBLE HEATER STRIP, 240V a.c., 150W,
&pprox. 1 meire long (insutated with fibreglass)
with mains connector block Many. many usss.
60p sach

HEAVY DUTY RELAYS, 24V d.c. opsrated
{will work on 18V) 3 heavy duty make contacts
(around 10A rating) + 4 change over contacts
+ 1 break contact. New., complete with
mounting brackst (ldeal for switching HT on
Linears.) Many uses for this high quality
tnit. £1:50 each

Good Quatity Pressure Guages. 23in dia,
flange mounting. 3 modals avail 050 |b/sq.in
0-100 Ib 8q. in. 0-200 ib/sq. in, state which £1-25

each.
2N3055 type Transistors, Q.K.. but unmarked
5 tor £1.

110V NEQNS, SCREW-IN-TYPE, 4 for 50p. Stow
motion motors  (suitable for programmers.
displays, etc ). 230-240V a.c. input, rotation
between 1 and 2 revs per minute, £1:25 sach.

MINIATURE PLIERS High quahty "'Crescent™,
made in JSA. £4-38 + VAT (35p).

SIDE CUTTERS. high quality “"Crescent'', made
in USA, £4-48 + VAT (1-&)_.

MIXED COMPONENT PACKS, containing resis-
tors, capacitors. switches. pots, etc. All new
{random sample bag revealed approx. 700
iterns), £2 per pack. while stocks last.

TUNED COILS, 2 section coils. around 1MHz,
with a biack smart tuning knob. which moves
an iaternal core to vary the inductance, many
uses, eastly rewound, 3 for 50p,

HIGH QUALITY SPEAKERS, 84in x 8in elliptical,
only 2in deap. inverse magnet, 4 ohms, rated up
to 10W, £1-50 each,or 2 for £2-75 (qty. discount
available + 124% VAT,

TO3 transistor insulator sets. 10 for 50p

MINIATURE 2 PIN PLUGS AND SOCKETS
(fit into }in hole, ptns enclossd. with covers for
chassis mounting, or can be used for in-line
connectors). Bargain pack of 3plugs + 3sockats
+ covers, 50p.

PROGRAMMERS (magnetic dewces). Comain
9 microswitches (suitable for mains operation)
with 9 rotating cams, af individually adjustable,
ideat for switching diszo lights, displays. etc.,
or. industrial maching programming. {Nesd
slow motion moator 10 drive cams, not supplied)
9 switch version £1-50_ 4

HEAVY DUTY HEATSINK BLOCKS, indrilled,
base arsa 2Hn x 2in. with 6 fins, total height
24in §0p each,

RUBBER MAGNETS }in square, with mounting
hale, 20 for 30p.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
height 0-3in red, with decimal points, 150V to
200V (nominal 180V} operation. These are high-
volt induslrial type and therefors brighter than
normal displays. All brand new, AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
{two digits in one mount) €1 each, TYPE 333
(three digits on one mount) £1:50. (Sorry, no
single digit available.) Data Supplied.

BSX20 (VHF 0s¢/Mult). 3 for 50p.

BC108 (metal can}. 4 for 50p.

PBC 108 (plastic BC1G8l, 5 for 50p

0C20G Transistors. 8 {or 50p.

BFY51 Transistors. 4 for 80p.

BCY72 Transistors, 4 for 50p.

PNP audio type TOS Transistors, 12 for 25p.
BF152 (UHF amp/mixer), 3 for 50p.

BA121 Varicap Diodes, 4 for S0p,

1N914 diodes. 10 for 25p.

SMALL MAINS SUPPRESSORS (small chokes.
ideal for radio, Hi-FI inputs, etc.) approx. #in x
1#in 3 for S0p.

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108 MHz and Channels §-70,
clear numbers, rest blacked out. smart modern
appearance, size approx. B4in x 14in, 2 for 35p.
Lead suppressors {(10kohm) for mobila plug
leads. 4 for 50p.

ALU-SOL ALUMINIUM SOLDER (madse by Muiti-

core}. Solders aluminium to itseif or copper

brass, steel, nickel or tinplate. 18 s.w.g. with

multicore flux, with instructions. Approx. 1 metre

coil 30p pack. Large reel {(approx. 12 metras)
-75

11in polythene chassis mounting fuseholders
§ for 30p,

Mullard Tubular ceramic trimmers, 1-18pF
S tor 50p.

1.C’s, some coded,

: 14 DIL typs, untested
mixed, 20 for 25p.

Mobile Converters, 24V DC input 138V at
approx 3-4A DC output, fully stabilised. £3-58
each (ideal for running 12V car radio from 24V
lorry battery)

R/S Midget 3 pole 4 way. rotary switches
40p sach

We now stock Spiralux Tools for the slectronic
anthusiast. Screwdrivers, Nut Spanners, BA and
Metric sizes, pop rivei guns, stc. $.A.E. for list.

LF. Cans, }in square. suitable for rewind, 6
for 30p. + 123% VAT,

Miniature earphones with min. jack plug. 2 for
50p + 12§% VAT

TWIN |.F. CANS, approx. 1in X %in x 1in high,
around 3-5-5MHz, 2 ssparate transformers in
1can. Internally screened, 5 for S0p + 124% VAT

Dubilier Eiectrolytics, 50uF, 450V, 2 for 50p.
Dubilier Electroiytics, 100uF, 275V, 2 for 50p.
Plessey Elactrolytics, 470uF, 83V, 3 for 50p
TCC Electrolytics, 1000uF. 30V, 3 for §0p.
Piessey Electrolytics, 1000uF, 180V. 40p sach
(3 for £1).

Dubtlier Electrolytics, 5000uF, 35V. 50p each
Dubilier Elactrolytics, S000LF, 50V, 60p each
ITT Elsctrolytics, 8800uF, 25V, high gradse, screw
terminals, with mounting clips. 50p each
Plessey Efectrolytics, 10,000uF at 63V, 75p each
Plessey Cathodray Capacitors, 0-0.4pF at 12-5kV
DC. Screw terminals. £1-50 each.

PLEASE ADD 12{% VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST.

WELLER SOLDERING IRONS

Depirwy, 55TATION ROAD, LITTLEFQRT, CAMBS., 861G E
Tefephone: ELY {$353) 860183 (2 lines) Tgesday 1o Saturday

PLEASE ADD 8"/ VAT UNLESS OTHERWISE STATED

TV PLUGS AND BOCKETS

TH Plugs (metal type), 5 for 50p.

Tv Sockets (metal typs}, 4 for 50p.

T¥ Line Connsctors (baci-to-back sockets), 4
for 50p. Please add 121% VAT.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 80p each, 3 for £1:50,
N-Type Sockets {4-hole chassis mounting), 50
ohms (a small coax lead type) 50p sach

PL25§ Prugs (PTFE), brand naw. packed with
raducers, 85p or § for £3.

80239 Sockets (PTFE), brand new {4-hola tixing
type), 50p each or 5 for £2.25,

25-1wzy) ISEP Plugs and Sockets, 40p set (1 plug
1 1skt),

I'lugs and socksts sold separately at 25p each.
iwlgin Round Free Skis 3 pin. for mains input
on test equipment, aic., 26p each

i W

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

EXPERT SOLDER GUN. £6-80 + VAT (54p}
EXPERT SOLDER GUN KIT (spare its case,
elc.), £9-30 + VAT (78p)

SPARE BiTS, PAIR, 30p + VAT {2p)
MARKSMAN SOLDERING IRONS

SP15D 15W £3 + VAT (24p)

SP25D 25W £3 + VAT (24p)

SP25DK 25W + bits, etc. kit £3-85 + VAT (31p)
SP40D 40W £3-44 + VAT (28p)

BENCH STAND with spring for Marksman irons,
£2-22 + VAT (18p)

SPARE BITS

MT8 tor 16W, 46p -+ VAT {4p)

MT4 for 25W, 38p + VAT {3p)

MT10 for 40W. 42p + VAT (3p)

TCP1 TEMPERATURE CONTROLLED !RON.
Temperature controlled iron & PSU, £20 - VAT
{£1-60)

SPARE TIPS

Type CC singfe flat, Type K double flat fine tip
Type P. vary fine tip, £1 each + VAT (8pj
ALL SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savbit 18 s.w.g. in altoy dispenssr, 32p
T VAT 3p). L :
Size C18AV18 Savbit 18s w.g. 58p + VAT (4p)
Size 12 SAVBIT 188.w.g. on piastic reel £1.80
+ VAT {15p)

Terms of Busingss: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please,
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.
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MAGENTA

electronics Itd.

let us quote you, SAE please.

THERE'S A SPECIAL FREE OFFER IN YOUR CATALOGUE—NOW!
Please send 2 x 63p stamps for your copy.

PWS38, 61 Newton Leys,
Burton on Trent, Staffs.
DE150DW

for professional components and service

Magenta's speedy service is now available to you. We offer
you professional components and constructors’ hardware
with prompt despatch by first class post.

Full data is in our catalogue which contains component diadrams and
dimensions, applications, equivalents etc. FREE SAMPLES ARE IN-
CLUDED- There is no minimum order charge but please add 20p to orders
under £2. ALL PRICES ARE INCLUSIVE. CWO.

OUR WIDE PRODUCT RANGE INCLUDES:—Miniature fwatt carbon film
resistors, 5%, E12, range 4R7 to 2M2, 1:5p. BC183K, BC184K 11p ea; BC213K,
BC214K 12p ea. IN4005 6p: IN4148 5p. Capacitors, values in uF, C280 poly-
ester, radial leads, 250V; 9-01, ©-015, P -1,
0-15 5p; 0:22 6p; 0-33 9p; 0-47 10p; 0-68 13p; 1-0 16p; 15 25p; 2-2 28p.
Electroivtic axial {eads, 10V; 22 & 47 3p; 100 10p; 220 11p; 470 19p; 25V:
10 & 22 9p; 47 10p; 100 11p; 220 19p; 40V: 47 11p; 100 13p. Diecast box 121 x
85 x 57 mm £1-25. Also cables, solder, drilis, screws, tools, aluminium,
copper and perspex sheet, copper clad laminate, etc. Hard to get items

0-022, 0-033, 0-047

4p; 0-068, 0-1

EIEGASINE electronies.

From Denco Coils, through TTL, C'Mos, Quarts
Crystals, Vero, DYM Chips, Clock chips, LED’s;
LCD’s; Displays, Transformers, Boxes, Cases, Knobs
and millions of R’s and C’s, Transistors and Diodes.

It’s all in our BRAND NEW illustrated
CATALOGUE. FREE with every copy
are 36p worth of vouchers.

Send 35p, inc Free p & p to

Dept. | Chromasonic Electronics, 56, Fortis
Green Road, London, NI0 3HN.

ALSTON ROAD, BARNET
Telephone: 01-440-0409
01-441-2328
INTEGRATED SEMICONDUCTORS
CIRCUITS 2N696 12| BF167 25 BYX10 15| TIP3OC 50
ETTR6016 2-15] 2N687 13|BF173 21|BZX61CB 15| TIP31 55
TAAS550 22| 2N698 23/ BF178 30/BZX61C16 18| TIPHA 43
TAATCO 3-2512N699 34 BF179 30 BZX61C43 15| TIP31B 50
TAABRLQ 2.30 2N706 111BF180 29|BZX61C51 15| TIP3IC 56
TBA120S 80| 2N708 14| BF181 27 |BZX61C30 15! TiP32 @0
TBA480Q 1-00|2N914 14| BF182 35/ BZY88C12 12| TIP32A 58
TBA520Q  2-50|2N9t8 31|BF183 31{BZY88C7VE | TIP3ZB 60
TBA530Q 1-59|2N1131 BF184 16 12/ TIP32C  1-08
BAS540 215 2N1132 20} BF1a5 20/BZY88CBV2 | TIS90 13
TBAB40 2.50 |2N1302 14 BFi86 25 12| TIS81 18
TEAS50Q 2-50|2N1303 14| BF194 11|BZY88C11 12| BA1ICD 10
BA 2.50 2N1304  18/BFig5 12|BZY88C15 12i8A144 15
TBABT3 2.65 2N1305 16| BF196 12 E1222 32| BA143 20
TBAT50Q 2.25 2N1306 20| BF197 14| E5024 18 BA148 15
AB00 95 2N1307  19(BFi93 18| E5385 18/BAISA 12
TBAS20Q 2.90 2N1308 22 |BF199 18 MJE340 36| BAIES 18
TBAOQ 2-90 2N1309 24/BF251LC 40| 0A47 61 BAX1I6 20
TCA2700  z-00:2N1613 15| BF259 OAS0 8{BC107 8
TCA210SQ  2.15|2N1711 20| BF271 18/ OAS 81 BCioR 8
DAS40 2.80(2N2147 70| BF33s 33| 0C1p 12/BC108C 9
|2N2148 56 |BF337 251 IN4002 BCic9 4
Speclal offer New |2N2218 20 | BFT42 48| 1N4006 9/ BC113 10
Mullard ELC1043/;2N2219 18 BFX29 28|1N4148 6{BC116 18.
05 V.H.F. funers 2N2220 23| BFY50 16{2N697 15| BC116A 17
e 25 2N222§ 19{BRIO0 26| 2N 3055 38 BCt17 17
0 oN2222 151 BR101 30/ 2N6178 68 BC119 26
2N2369 17| BRY39 40|25C643A 1-7¢1 BC125 16
2N2369 161 BSY51 2028C1172Y BC13 19
2N2368A  15|BT106 95 2- BC139 26
2N2648 44| BU105/02 2-00  TIP29 40! BCi42 25
2N2904 16| BU105/04 2-40| TIP20A 40 BC142 22
2N2804A  18|BY103 17, TIP298 40 BC147 -]
2N2806 14| BY126 10| TIP28C 481 BC148 9
2N4287 171BY127 10| TIP30 48 BC149 ]
2Né4288 18|BY133 5| TIP30A 50, BC152 18
BF160 20/BY164 251 TIP30B 48! BC154 16
ALL DEVICES TOP QUALITY

Trade enquiries welcomed. SAE for compiete iists. Postage & Packing add 25p.

For all orders under £1-50 add exira for air mail. Prices firm to end 1876.
By return service. CWO min, order 76p. VAT fo be added 121% semiconductors,

8% integrated circuits and tuners.
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 17p per word (minimum 12 words), box number 40p
extra. Semi-displayed setting £14-00 per single column inch. 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 GMG Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines L.td., Room 2337, King’s Reach Tower,
Stamford Street, London SE1 9LS for insertion in the next available issue. (01-261 5846).

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

Receivers and Compenents

BRAND NEW COMPONENTS BY
RETURN. Electrolytics 16V, 25V, 50V-
0-47, 1-0, 2-2, 4-7, 10mfds.—5g 22,
4751 0V—

28 (50V—61p); 100—7p. (

8p), 22 -86). (50V-10p), 500—11p. (50V—
16p) 1600/25V—18p. Subminiature
bead-type tantalums, 0-1/35V, 0-22/

35V, 0-47/35V, 1-0/38V, 2:2/35V, 4-7/
25V-—1ip. 10/25V, 22/16V, 47/6V, 100/
3V—12p. Mylar Film 100V, 0-001,
¢-002, 0-005~3p, 0-01, 0-02—3i;3p.
0:04, 0-05-—4p. Mullard C280 series
miniature peoiyester vertical mounting
E6 series 0:01—0-1—4p, 0-135, 0:22—
5p, 0-33, 0-47—8p. 1-0_15p. 1-5—20p.
2-2—24p. Muilard miniature ceramics
63V, 29, EI2 series 1-8 pf.—47 Ff.——
3p. 56 pf—330 pi—3Lzp. late
ceramics 50V E12 series 22 pf.—
1000 pf. ES§ series 1500 2pf.——4'i'000 pf.—
28. Polystyrene 63V E12 series 10 pf.—
1500 pf——3p. 1200 pf. 106000 pf.—4p.
Miniature Highstab carbon film re-
sistors '3 W El12 series 9% (10%
over IMO) 10—10MO—1p. IN4148—3p.
1N4002—5;6). 1N4006—Tp. 1N4007—8p.
Postage 10p, Prices VAT inclusive. The
C. BR. Supply Co., 127, Chesterfield Rd.,
Sheffield S8.

CA3046 Transistor Array 40p
74i 27p
NE555 50p
7400 Series Logic, New Full Spec. our mix
19 85p 100 £1.50

Miniature Glass Reed Switches 10 for 50p

Carbon Film Resistors $W H.S. EI2 series
tp ecach, 50 45p, 100 80p mixed values

Electrolytic Capacitors 10, 25, 50, 330uF

25V. All same price ép
Glass Tin Oxide Resistors {W in following
values only. 2K7, 22K, 33K, 39K 2p

Tantalum Bead Capacitors 2-2 & 47uF Tp

Toggle Switches by Arrow 240V. 3A
DPST 17p

Slide Switches 240V 3A SPST 8p

All Prices include V.AT.
Please add 20p P, and P.

R. F. EQUIPMENT SPARES LTD.

3 LACY CLOSE,
WIMBORNE, DORSET

506 COMPONENTS. Resistors, capaci-
tors, dicdes, transistors, pots, cecils, etc
Identified, formed leads, fali-out, and
surplus. Good value at £1-60. All inclu-
sive (U.K. postal rates only). CWO
lease to L. Penseney, PW Bankhead
arm, South Queensferry, West
Lothian.

Precision Polycarbonate Capacitors

All High Stability-—extremely Low Leakage

440V AC RANGE 63V DC RANGE
Valus Dimen- Prica { Value{uF)+1% +29% +3%
[¢13 )] sions (mm) eack 19.01-0-2 2128 750 50p

L D 0:22-0-47 £1-32 77p S5lp
OluF 27 127 68p |o68uP  £144 34p &6p
0-15pF 27 127 80p |1.0uF £1-58 9lp &0p
0-22uF 33 18 86p | 1-5uF 2174 £1-66 @7p
6-26uF 33 16 92p [9-9uF £1-98 £132  76p
0-33uF 33 16 98p | 3-3uF £2-40 £160 99p
0-47uF 33 19 £1-10 | 4-7uF £9-82 £1-88 £1-23
0:5[J.F 33. 19 51:13 6-8uF 2348 £2-32 B1-47
LOouF 508 19 #1.57 | 100F £4-08 £3-92 £2.01
L5uF 50-8 254 £1-64 | 15pF £7-14 £476 22-86
2-0uF 50-8 25-4 £1-05 | 22F £9-66 £6-44 2399
TANTALUM BEAD CAPACITORS—Value available:
01, 9-22, 0-33, 047, 6:68, 1-0, 22, 3-3, 47, 6:8uF at
15V {25V or 35V; 10-0uF at 16V/20V or 25V; 22-0uF at
8V/10V or 16V; 33-C0uF at 6V or 10V; 47-0uF at 3V or
B8V ; 100-0uF at 3V. All at 12p* each, 10 for £1-16*, 60
for £5*, 100 for £B*.
TRANSISTORS & LU.s

BCL67/8/9 9p | *BC212/212L 20p | 2N 3055 50p
*BCl14 12p | *BC213/213L 11p | OC71/2 20p
*BC147/8/9 10p | *BC214/214L L1p | OC71/2 20p
*BC153 120 | *BF194/5  12p | NE555 Timer 81p

*BCL54/7/8/9 12p | BFY50/1/2 20p | 741C 8 pin Dil 32p
BC182/1821, lip | AF178 40p | ZN414 £1-15
*BCL83/183L 11p | AF234 88p | SN76013ND
*BC184/1841L 12D | 2N3702/4  1lp £1-50
POPULAR DIODE3—1N914 6p, 8 for 46p, 18 for 8Qp,
IN916 8{). 6 for 45p, 14 for 90p; 1844 S5p, 11 for 50p;
26 for £1-00, 1N4148 5p, 6 for 27p, 12 for 48p; 1N4001
51p; 002 8p; 003 61p; 004 7p; 005 ?5p; 006 8p; 007 83p
LOW PRICE ZENER DIODES—400mW, Tol. 5% at
5mA. 3V; 3V3; 3V8; 4V7; 5V1; BVE; 6V2; 6V8; TVE;
8V2: 9V1; 10V; 11V; 12V; 18V; 13-5V: 16V, 16V; 18V;
20V; 22V; 24V 27V; 30V ; 83V. All at 7p each, b for 33p,
10 for B5p, 50 for £3:12. SPECIAL OFFER: 100 Zeners
(may be mixed) for £6-00.
RESISTORS—High stability, low noise carbon film §%
W at 40°C, }W at 70°C. E12 series only—from 2-2} to
2-9M (2. ALL at 1p* each. 8p* for 10 of any one Vvalue,
70p* for 100 of any one value. SPECIAL PACK; 10 of
each value 2:2( to 2-2M £ (730 resistorsy £5%,
SILICON PLASTIC RECTIFIERS--1'5 amp, wire-ended
DO37: 100 P.1.V._ 7p (4 for 28p); 400 P.1.V. 8p (4 for 30p).
BRIDGE RECTIFIERS—24 amp: 200V 40p; 350V 4Bp;
600V 5bp.
SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at Bp each; 50; 100; 220; 470 680 ohm; lk; 2k2;
;k'ﬂ %lig, 10k; 16k; 22k; 47k; 100k; 820k; 680k; IM:;
ME; o
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/ATRMAIL.
Add 8% VAT to all items except these marked with *
which are 124%.

Send 8.A.B. for additional stock lists.
‘Wholesale price liste available to bona fide companies.
MARCO TRADING (Dept. P4),

The 014 8chool, Edstaston, Wem, Shropshire.

Tel: Whixall 464/465 (8TD 094 §72)

(Proprs. Minicost Trading Lid.)

COMMUNICATIONS RECEIVER mod-
ules., Small superhet circuit boards
requiring only controls and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reported by delighted wusers.
From £11-50. SAF details. PR Gol-
ledge Electronics, Millend, Stone-
house, Glos.

VALVES

Radio-TV Industrial Transmitting
2200 Types. 1930 to 1975, many obsolete. List
20p. S.A.E. for guotation, Postal export service.
We wish to purchase ali types of new and boxed
valves. Wholesaler's, Dealer's, etc., stocks
purchased.

COX RADIO {SUSSEX) LTD., The Parade,
East Wittering, Sussex. West Wittering 2023

For Sale

AKG D120C Mikes. New & hoxed
£24-00. ‘E’ model £26-00 inc. VAT &
postage. J. J. Francis (Wood Green)
1td Manwood House, Matching Green,
Harlow, Essex. Tel: Matching 476.

CATHODE RAY Tube testing and
reconditioning instrument. BEAMEC
Series II. V.G.C. Hardly used. Best
offer Box 133.

EAGLE PRODUCTS. Clearance Sale.
Also Electronic and Burglar Alarm
Components, Metal cases, S.AE.
Lists, John Beddow Limited, P.O.
Box 18, Aldridge, Walsall, WS9 8YD.

DISCOLIGHTS. Summer Sale Now.
3-channel soundlights £16! Sirobes
£22! Free catalogue: Aarvak Elec-
tronics, 12a (P) Bruce Grove, London
N17. (01-808 8923).

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON’S, 55 Worcester
Street, Wolverhampton.

e\'. LY

> {(
& VINTAGE RADIO
1920 to 1950 ¢

Receivers, valves, components, service data,
historical research, books, magazines, repairs
and restorations. A complete service for the
collector and eathusiast of vintage radio.

$.a.e. with erquiries and for monthly newsheet.
Full 1976 catalogue, S0p post paid.
TUDOR REES (Vintage Services), 64, Broad

Street, Staple Hill, Bristol, BS16 SNL, Tel,
Bristol 565472,

450

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popular T.V. and Radio types.

KENSINGTON SUPPLIES (),
367 Kensington Street, Bradford 8,
Yorkshire.

WE PAY £2 EACH {plus postage) for
clean copies of “Radio & TV Servic-
ing” books from 1960-61 edition on-
wards. Bells Television Services, 1350
Kings Road, Harrogate, N. Yorkshire.
Tel: 0423 55885.
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Service Sheets

SERVICE SHEETS—COLOUR TV SERVICE MANUALS

LARGE SELECTION COVERING MOST MAKES—S.A.E. WITH ENQUIRIES PLEASE TO:

BELL'S TELEVISION SERVICES

190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55885
We also have alarge stock of Books & Magazines on Radio, TV, etc. Free lists on request

LARGE SUPPLIER
OF
SERVICE SHEETS

{T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 75p EACH (Except colour)
Please state if Circuit Wit" d: if Service Sheet not
in stock,

‘“* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

{Uncrossed P.O.s piease, originai
returned If service sheets not avaliable.)

SERVICE SIHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-finding guide, 50p and SAE,
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24% ylus SAE
with orders. endquiries. elray, 154
Brook Street, Preston PR1 7HP.

SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets for Mano TV, Radios, Record Plavers and Tape Recorders T5p.
Please send large Stamped Addressed Envelopes

We can supply manuals for most makes of Colour Television Reclevers.
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C, HITACHI BAIRD ULTRA INVICTA etc.

Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply.
Alsp comprehensive T.V. repair manuals by J. M. Court. S_.A'E. for dotails,

G. T. TECHNICAL INFORMATION SERVICE
19 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

PLEASE NOTE
We operate & “by return of post’” sarvice. Any
clalms for non-delivery shouid he made wlithin
T-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 $BX
Wo have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order or phone 01-458 4882
Large Stocks of Colour Manuais
NO OVERSEAS MAIL PLEASE

Educational
GO TO SEA as a Radio Officer. Write:
Principal, WNautical College, Broadwater,

" Fleetwood FY7 8JZ.

C AND G EXAMS

Meke sure éou succeed with an ICS home study
course for C and G Electrical Installation Work &
Technicians Radlo/TV/Electronics Technicians,
Telecomms Technicians and Radioc Amateurs.

COLOUR TV SERVICING
Make the most of the current boom! Learn the
technlques of servicing Colour and Mono TV sets
through new home study courses, approved by
ieading manufacturers.

TECHNICAL TRAINING

Home study courses In Electronice and Efectrical
Engineering, Malintenance, Radlo, TV, Audie,
Computer Engineering and Programming. Also
self-bulld radio kits. Get the quallfications you
need to succeed.
Free delails from:

INTERNATIONAL
CORRESPONDENCE SCHOOLS,
Dept. 778X, intertext House, London SWB4UJ.

Or Phone 01-622 9911 (Al Hours)

COURSES—RADIO AMATEURS
EXAMINATION City & Guilds. Pass
this important examination and
obtain your G8 licence, with an RRC
Home Study Course. For details of
this, and other courses (GCE, Pro-
fessional Examinations etc) write or
phone—THE RAPID RESULTS
COLLEGE, Dept JX1 Tuition House,
London SWI19 4DS. Tel. 01-947 7272
(Careers Advisory Service) or for a
prospectus only ring 01-946 1102 (24hr
recording service).
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Books and Publications

Technical Books-

RadiotiElectronics

World's Radio & TV STations (Imrnatgmal Edit) £0-70

WD‘RLD RAD{I‘? TV HANOBOOK 187

Incorporating How 10 jisten to theWord) . . v ... .\ £65-10
Boys Book of Crystaf Sets...................... £0-35
Resistor Selection Handbook...................., £0-68
Audio Hi Fi Construction Projects ......,...... 0—98
How ta Fet the best out of vour Tape Recorder ..., 1-
Practical Electronic Seience Projects .. .....,.. .. £0-85
Jack Darr's Service Clinie +vo..0oyiv.in.,.. . £1-60
Transistor Cirguits for Modern Test Equipment .. £0-70
Modem Tape Rugrdmz Handbook.............., £0-85
1st Book of Transistor Equiv, and Substitutes . . .. ... £0-50
Hi Fi, PA & Disco Amplifier Oesign Handbook . .. ... £0-87
Radio Sewvicing Problems . ..., ......... .. ... £0-75
Electronic Circuits for the Amat Photographer . £0-70

2 Projects using IC 741 or Equivs . ... ... . £0-85
1V Fgult_Fm_dm? ..................... .£1-15
Transis Circuits for Rad. Control'd Models. ......... £0-50

Practical Stereo & Quadrophony Handbook . ....F0-85
Radio Amateur Dperamr'sp Handbook . .£0
Coil Design & Construction Manual . .

Radio TV & Electronics Data Book
18 Electronic Novelty Cireuits . . ... Cees
The Complete Car Radio Manual ................. £0-8
Radio Technicians Bench Manual . ... ... 000 000
Servrclng Transistor Radia Recejvers ......
1st Book of Hi Fi Loutspeaker Enclosures. ,
2nd B(mltf %f Hi Fi L oudspeaker E nclosures .

Manual of Electronic Circuits for the Home ... ... | | . £0-6
Modern Crystal Set Circuits for Beginners ., ..., ..
Electronic Novelties for the Motorist. . .......... . £0

2nd Book of Transistor E’auw. & Substitutes . .

Handhook of Electronic Musical Novelties .....
Transistorised Novelties for Hi Fi Enthusiast .

Fault Location Exercises in Rad. & TV Vol § ... .

Fault Location Exercises in Rad. & TV Vol. 2. ... .

Colour TV Picture Faults. ... ..o..oeenea. o)., £2-80
Practical Transmor_NuveItx Circuits .............. £0-50
Box_s Book pf Practicat Radio é«c Electronies ........ £0-70
Radio Receiver Construction using {Cs & Transis. . ... £0—70

1Cs & Transistor Gadgets Construction Handhook . .. . £0-70
Integrated Circuits Equiv. & Substitutes Handbook . . . £1-85
Audio Technicians Bench Manual .. ....... ... . .. £3-40
Radio Antanna Handbook for Long Dist. Receptn. * . . £0-80
Guide te Printed Circuits . £3

PRICES INCL. POST & PACKING .. .. Send S.A.E..f.or Lists

RADIO BOOK SERVICE

440 Ehwil | Whiry, Beckenham BR3 2R7

, Ladders

LADDERS. Varnished 251;ft extended
£26. Carriage £1-90. Leaflet. Alloy
extending and Loft Ladders. The
Ladder Centre (WLS) Halesfield (1)
ggfﬁrd, Salop. Tel: 586644. Order

wwWw americanradiohistorv com

FREE T.V. CIRCUIT DIAGRAMS

All main British T.V. sets (plus many-foreign)
comprehensively covered in our easy-to-follow
T.V. Repair Manuals—4 mono and 3 colour,
dJust send model no., if colour (mfrs. chassls
type helps) with £4 and receive the manual
covering your set—plus your sets clrcuit diagram
on request free. Set of 7 only £25.

British T.V. Cireuit Diagram Manuals—the main
mono (over 37 series) for £9-50 and virtually
every colour for £16.

Full details of these and other publications from

T.V. TECHNIC
76 CGHURCH ST., LARKHALL, LANARKS
Tol. (0638) 883334, ML9 THE

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unlque instruction manual shows step by
step how to rewind motors, working part or full
tlme. without previous experience. Everything
you need to know easily explained, inciuding
wherg to obtain materials, how to get all the work
you need, ete. A goldmine of information and
knowledge.

Only £3-85 plus 25p P&P.

Magnum Publications Dept PW35

Brinksway Trading Estate, Brinksway,
Stockport SK3 0BZ.

Overseas Distributors wanted.

Electrical

STYLI & CARTRIDGES. For the best
at keenest prices send SAE for free
illustrated list to Felstead Electronics

(PW), ILongley Lane, Gatley, Ches.
SK8 4EE.

Miscellaneous
ENAMELLED COPPER WIRE
S.W.G. b reel £ 1b reel
i0 to 19 2:40 i-35
20 to 29 2.45 1.40
30 to 34 2.60 1.50
35 to 40 2-85 1.60

All the above prices are inclusive of postage
and packing in U.K.

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20 Tel: 061-445 8753
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Miscellaneous

( Continuéd }

COLCHESTER COMPONENTS SHOP.
Now open Sunday-Thursday 12-6 p.m.
J. K. Electronics, 11 Mersea Road,
Colchester 64433,

GORSE'’S
MAIN STOCKISTS FOR
. GRUNDIG
Satellit 2000, 21 Wave Band Radio, TK545 and
TK745 Stereo Tape Recorders, Radies, Radiof
Cassette Recorders, Cassette Recorders, Micro-
phones, etc., etc.
Please write, phone or call for fuli details and
prices.
42.44 CHURCH ST., ‘71 THE MALL
BLACKBURN BURNLEY
Tel: 51682 Tel: 35229

SUPERB INSTRUMENT 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 75p. Examples: width, depth,
height, 8in x 5in x 3in, £1-55; 10in x 6in
% 3in, £2-20; 10in x 8in x 3in, £2-75;
12in x 10in x 3in, £3-60; 8in x 4in x 4in,
£1-80; 10in x 6in x 4in, £2-70; 12in x
8in x 4in, £3-60; 7in x 7in x 5in, £2-65;
8in x 10in x 6in, £3-60; 12in x 8in x 7in,
£4; 12in x 12in x Tin, £4-40. Plus 71p.
Carriage and 8% VAT. Over 400 models
to choose from. Prompt despatch. Free
literature (stamp would be appre-
ciated), Bazelli, Dept. No. 25, S5t.
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT.

Synthesiser
Sounds
Supreme

by Dewtron (12:% VAT

extra.)

Famous Kkits. e.g. waa-waa complete
kit £4-50; Fuzz kit £6-50 P&¥P 25p
under £10. Ring Modulator modules
£11, “Mister Bassman’ Bass Pedal
Units and whole range of synthesiser
modules, musical novelties, etc. Cata-
logue 20p from D.E.W. Ltd.,, 254
Ringweod Road, Ferndown, Dorset.

Toko {F's 7p. Disc Ceramics -01, -02, -04 3p.
Wave Change Switch 4 Pole 2 Way PCB 10p.
Large Red L.E.D,'s 25p, 5 for £1-00. Loudspeakers
8 ochm 27 247, 2%" 80 ohm 23" 75p each. 3 Digit
Counters 135p. Mains Reiays treble poie c/o
£1-10. Small Mains Motors 250 rpm 45p, Sirens
6v DC £1-28. Burglar Alarm, batt op. 75p. Assort-
ment bags 50p. Prices include VAT. Add 15p post
GRIMSBY ELECTRONICS
64, Tennyson Road, Cleethorpes, Humberside
100's of Bargains at our Lambert Road Componenis
shop (open Saturdays) inc. fruit machine spares.

veroboard, melers, mofors, 1976 List 9p.

TREASURE TRACER
MH "E Tfelal Locilor

‘| @varicap tuntng

@ Britain’'s best selling metal
locator kit: 4,000 soid

@ Weighs only 220z, Fitted with
Faraday shield.

@ Speaker and earphone operation

& Knocks down to only 17in.

@ Prebullt search coll assembly

@ Thoroughly professional finish

@ As seen on BBC1 and BBC2 TV

@® You only need soidering Iron,
screwdriver, pliers and snips
Five transistor circult
Send stamped, addressed
envelope for leafle

Conplate £92.50 puiti & tested £17-50
Pagi g S VAT Paal B5p - £1-40 VAT B%;
MINIKITS ELECTRONICS,

fn CLEVELAND ROAD,
LONDON, E1F 2AN [(Mail wrilap aaly]

BURGLAR ALARM, Safes, D.LY.,
S.AE. for list. Astro Alarms, 25
Stockton Road, Sunderland, Tyvne &
Wear. Tel: 77825.

K

PRINTED CIRGUITS
and HARDWARE

Readily available supplies of Con-
structors' hardware, Aluminium sheet
and sections. Printed circuit boards,
top quality for individual or published
designs. Prompt service. Send 15p for
catalogue.

Ramar Constructor Services,
Masons Road, Stratford on Avon,
Warwicks. Tel. 4879

HOW’S THE QRM?

GET RID of whistles and cw QRM, FAST, with a

TUNABLE AUDIO NOTCH FILTER. GET all

the RARE DX. Goes between rx and speaker.

EASY to make. All parts, case, instructions, etc.

Money back assurance, ONLY £5-30 inc. post.
CAMERIDGE KITS

45 (CJ), OId School Lane, Milton, Cambridge

the TEXAN HiFi Amp

28 watt version available ex stock
at £35 incl. tax

You are invited to send S.A.E. for lists of our
very extensive range of high quality amplifier,
pre-amps, F.M. tuners, instruments. Radlocontrol,
Ignition units and many other kits. Please state
requirements.

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N9

RECHARGEAERLE NICAD BATTERIES.
Pencell, AA-—£0-94p. Sub. ‘C—£1-16.
‘0 —£1:92, ‘D’ £2-59. PP3—£4-48.
Chargers, £4-48, £4-48, £4-98, £4-98,
£3-98 respectively. Others. All prices
include VAT. Add 10% Post and Pack-
age. SAE for price list plus 25p for
information booklet. Sandwell Plant
Ltd., 1 Denholm Road, Sutton Cold-
field, West Midlands. 021 354 8764.

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin
Wires.
Enamelied -~ Silk - Cotton - Tinned Coverings.
No minimum charges or guantities.
Trade and Exporl enquiries welcame.

S.A.E, Brings List.
P.O. BOX 30, LONDON, E4 3BW

'

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 £.....c..coovviiiinnnn,
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

NAME ..... canaonoononanona COpDIOaanoo aooaan

ADDRESS ........covviiininiinnnnann

Fedseelataetesaairaraesiianans R BsemseanEEaEEeIabEBEEran

................. P TR R LR LI L L L R L L L R R R F L PR E U P TN RN

- Send fo: Classified Advertisement Manager
PRACTICAL WIRELESS,
GMG, Ciassified Advertisement Dept.; Rm. 2337,
King's Reach Tower, Stamford Street.
kbndon SE1 LS

17p per word, minimum 12 words, Box No, 40p exira.
Company registered in England. Registered No. 53626. Registered office; King's Reach Tower, Stamford Street, London SE1 9LS

Telephone §1-261 5846
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Miscellaneous (continued)

PRINTED CIRCUIT COPPER CLAD. Singie
Sided. Quality material. Flame retardant to
N.E.M.A. Spec.
Paper Base (FR2) 7 x 7 x Bins—3 for £1-20
Epoxy Glass (FR4) ¢ x 7 x 5ins—2 for £1-20
Also panels cut to your requirements, quotation
by return.
Prices include VAT and P & P. Cash with Qrder.

P. G. OLIVER & CO.,

4 Hearsall Lane, Coventry CV5 6HH

DO-IT-YOURSELF louds%eakers for hi-
fi are our speciality. Full range of
components and accessories includ-
ing chassis speakers, crossovers, sound
absorbent, grille fabrics etc. always
available. We stock the fabulous
value Helme speaker kits complete
with_ full and easy instructions, also
Peerless and Wharfedale Kkits. Just
about the lowest prices anywhere!
Send 8l;p stamp for bargain list to:
Audioscan, Dept. PW9, 4 Princes
Square, Harrogate, North Yorkshire.

O0-IT-YAURSELF
Hi-FI STERED
SPEAKER KITS

2

HELME ALDID

FRODUCTS LTO.

Mept, Fa

SLIMMAC Gl
: i

TRANSMIT!

* Unigue TRANSMITTER/RE-
CEIVER Kit. No licence examina.
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£7-95 plus 20p post and packing.

% Psychedelic MINI-STROBE Kit.
Take a pocket.sized lightning storm
to Disco’'s & parties. ‘Brain-freeze’
'em with vari-speed stop-motion
flashes. Includes super case too.
Send £3-50 plus 20p post and
packing.

(All prices include YV.A.T.}

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
{(Mail order U.K. only)

Or for more details, send 20p for lists

LOUD HAILERS with 10 watts peak
output. As used by Local Authorities.
£35 delivered. Guideline Impex Ltd.,
75 London Road, Knebworth, Herts
SG3 6HG.

LOOKING FOR BARGAINS
Light DImmer 500W module with knob £1-99*
LM380 2W Audio Amplifier 14 pin DIL %p

LM3S55CN Timer 8 pin DiL 42p*
723 Voltage Regulator 2 -37 volt d4p*
CAB3089E FM iF system 16 pin DIL £1-89

CA3090AQ Stereo Decoder 16 pin QIL £4-22

Please add 12§% VAT (*8%) and 15p postage

or send SAE for catalogue to:—
FRASER-MANNING LTD.

26 HERVEY STREET, IPSWICH, SUFFOLK

H. M. ELECTRONICS

275a FULWOOD ROAD, BROOMHILL,
SHEFFIELD $10, 3BD.

BEC CABINETS (llus'd)

METAL CASES
DRY TRANSFER LETTERING

Send 15p for jeaflets (Refundable)
Trade enquiries inviled

LOW-COST 1.€. MOUNTING for any
size DIL package. 100 Soldercon
sockets 65p, 7 and 8 hole plastic
supports 5p/pair. Quantity rates. SAE
details and sample, Trial pack 65p.
(P & P 10p/order), P.K.G. Electronics,
91?115 Lodge, Tansley, Derbyshire DE4

12 VOLT FLUORESCENTS

o HaRsRY TP
. ideal for

35 A) OFF Caravan, Boat, Tent,
RRP Emergency Lighting etc,

All lamps guaranteed
for 12 months.

21 ins
13 watt

£4'90

All lamps have On/Oft Switch, Wrong Polarity
Protection Device and Diffuser,

All Cassettes in Plastic
ggg K ASSEIIES 22‘) Case wlth Index and
CASSETTES 45D Screwed Assembly.

All prices include VAT. Add Postage 5p in £1.
Quantity Discounts. _“SALOP ELECTRONICS

10 Units 5% 3 WYLE COP
50 Units 7% SHREWSBURY
100 Units 10% Tel. 53206

Ot = \
/

PLASTIC BOXES IN 5 SIZES
Easily drilled or punched, grey ABS
boxes incorporate slots for 1.6mm pch's
with lid fixing screws running into integral
brass bushes
100x60x25mm Bip  (19) 49p  (10+)
112x62x3tmm 59p (1-9) B2p  (10+)
120x65x40mm  88p  {1.8) 62p  {10+)
160x80x50mm 77p  {1-9) 74p  {10+)
190x110x60mm £1.33 (1-8) £1.30 {10+)
Polystyrene version
Plain inside, no integral bushes
112x61x31mm 35p  (1-9) 32p  (10+)
Add 25p per £1 order value for Post & Packing

TYPE A NEON INDICATORS
Held in 8mm hole by plastic beze!
150mm wire leads

Red, Ambet, Clear, Opal 19p each

Stop wasting time seldering
The NEW MW BREADBOARD accepts
Transistors, LED's, Diodes, Resistors, Capacitors
and all DIL packages with 6 to 40 pins

T :
o i o @ ) f-:,_'{.-'?,-o ;I
@ REL© o, .li#o |
2 P o f
-

ey

f.
: I
t"—*f'-jg T e -Il

o 1 ———
Includes siot-in Component Support Bracket and has over
400 individual sockets, plus Vee & Ground Bus Strips
Price £9.72 (includes VAT & P.P.}

POWERFUL 12 VOLTS MIN! HAND DRILL
Ideal for drilling
pcb's, chassis and

Supplied with 2 collets that acceptdrills
and tools with up to 2.4mm dia. shanks
Price £5.29 {includes VAT & P.P.}

SEVEN SEGMENT DISPLAYS

Fulf spec. 0.3'" common anade
L.H. decimal, Red, Green, Yellow
£1.35 each inc. data

Economy Quality, as above, Red only, 73p.

Green 28p each
TYPE MP NEGN INDICATOR

150mm leads, held in 8.4mm hole by nut

P.P. Note. Unless included in price add 26p post & packing
for orders totalling under £10Prices include VAT and are
valid in UK only for 2 months from journal issue date.

Michael Williams Electronics

EYE CATCHING INSTRUMENT CASE
Removable top and bottom covers are
available in Red, Orange or Grey
Black Steel chassis incorporates support
brackets for pcb's, transformers etc.
Overall size 250 x 167 x 68mm.
Ideal for amplifiers, power packs,
mixers, control units, radios
Price £11.88 (includes VAT & P.P.)

il g

DH LAMPHOLDER
Accepts LES or Midget flange lamps
(Adaptor provided but not lamp)
Heid in 13mm hole by nut
Red, Blue, Green, Amber, Clear, Opal, Orange
Price 25p each {See P.P. Note below)

FULL SPEC INDIVIDUAL LED's

lens {_ 1=
Red (any size) £0.76/pack
Green, Yellow, Orange {any size) £1.20/pk

ECONOMY QUALITY LED'S

Mixed bags, all sizes, all colours

A\ Red, Amber, Clear, Opal 20p each 50 @ £5, 100 @ £9 y,
\ On all orders quote reference -P\W /9776 41 Vicarage Av., Cheadle Hulme, Cheshire SK8 6JP Quantity quUOtations on request, )
Practical Wireless, September 1976 453
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TRANSISTORS

e . ! D p B p
" 7 5 P 156 -25 | 0C20* 58 | TIS46 31 | 2N24260
; ] acior* 16] Bclazx 24| BF173* 25 | ocCss* 54| Tisss 25 Emﬂm :
i . AC117 35 BC143* 24 | BF177* 26 | OC35* 581 TiSdo 32 | 2NogosY 8
ACise 32| BG1a7 7| BF178* 28 | oc4i* 18] TiSso 32 | on3otr 16
p ACtogr 18] BGtas 7| BF17e* 33 | OCaz* 18 | Ti574 31 | 2N3cs3* 20
- } . : ACie7* 18| BC1as o | BF180® 33 | OC4a* 1811 TISH1 20 | 2N3054* 45
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND ﬁ%}%?: ;g gg}g 23 Egg;: gg 88:3: 1241! ﬂﬂg; }g IN3055* 45
MAIL GRDER, CALLERS WELCOME. Tel. Watiord 37774 ISt I AR i B e B R B
; g . 20 cHe 17
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. acuz Nl 81 12| Brss 30 | ocrr 21 2 11| et 1N
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: AC178* 18| BCi&7 12 BF184 19 OC74* 28 ZTX302 18 2N3703 12
R HEQUE/P. - OR BANKERS DRAFT WITH ORDER. GOVERNMENT | Acigr+ 18| BCias 12 | BFiss 10 | ocrs* 35| ZTxXaos 15 | anaroe 1o
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. AC188* 19| BC1eoc 14 | BF196 14 | OC76* 37 | ZTX304 24 | 2N3705 12
TRADE AND EXPORT INQUIRY WELCOME. P & P_ADD 25p* TO ALL ACY17 35| BCi7o 11 | BFi197 18 | OC71* 56 | ZTX311 10 | 2N3708 10
ORDERS UNDER £10-00, OVERGEAS ORDERS POSTAGE AT COST, ACYis 28] BCim1 11| BFies 15 C79* 30 | ZTX314 16 | 2N3707 1D
AIR/SURFACE. (SEND 25p FOR OUR CATALOGUE). ACY 25| Bciz2 11| BE2dA 12 | OCsi- 13| ZTxasi 19 oNzion 9
v AT Applicable to U.K, Customers only. All prices are exclusive nof ﬁg‘{g? g Eg};}. }g BF%ES' 34 chz' f: Z$§501 }g gng:l’?g 1;
VAT. Please.add 8% to devices marked® To the rest add 12%. ﬁgﬂﬁ 1% gg”go :g g:ggg: ;;g 88829- go ZTX502 18 | 2N3711 12
t tail shop at 33, Cardiff Road, behind Watford Foot- Y28 21 182 83 8 | ZTx503 14 | 2N3771* 140
bc:llll.é:ovl.::ldc.om:n:l;ut;res:llurdayp. Ample Free Car Parking space avallable. ﬁgy{gg ;2 ggggL :(2. g;ggg* % 823:;. :: %;ﬁggt g 2N3772° 175
= 2N3TT3* 225
APACITORS: Axla! lead type. (Values ara In af). ACY41 28f BC183L 11 | BFSSS 18 | OC122 135 | ZTX550 18 ] oN3gi9 20
5‘&’#?’5-’0&‘.'5501?‘0-0022. 0 6083 8p; 0.0047, 0-0088, 0-01, 0-015, 0-018, 0-0226p; | ACYdd 38| BCi8y 11| BFRIR 30 | OCig3 115 | 2Nooe 40 | 2N3aa0 40
0-033. 0-047, 0-088 8p; 0-1, 015, 0-22, 10p; 0-33, 0-47, 18p; 0-88 24p, AD140* 43 | BCi8iL 12 | BFRa0 30 | OC130 84 ] 2Nese* 15 | 2N3@23 80
160V » 0-039, 0-15, 0-22, 0-33 6p; 047 10p; 0-68 15p; 1-0 18p; 1°5 20p; 2-224p; 47 28p | AD14a7 46 BCia8 22 gFR?Q §° gguo 100 | 2N697° 18 | oN3sad 30
BDRiLiER: ol ivor, o b B S80 hoio e oaPin 7| AL 3| B | B B | 6 W) e | RO B
POLYESTER RADIAL LEAD (Valdes In uf). 250V FEED THROUGH . BC212L 13 | BFX29* 28 | OC1T1 32 | 2N706* 12 | oNago4 15
0-01, 0-015, 0-022, 0-027L5p:0-033. 0-047, 0-068, 0-1 6p; -157p: | CAPACITORS ﬁf—ﬂg. §g BC213 11 | BFX3gy 38 C200 43 | 2NT06A* 15 | 2N3e05 17
022, 0-33 §p; 0-47 10p; 0-68 14p; 1-0 19p; 1-5 24p; 22 28p. 10000F/350V__ Bp | AFsiee 20| BCZIEL 13 BEXSIC 90 | OEaNC 80| 2NT0TL S9 1 2Nows 17
ELECTROLYTIC CAPACITORS: Axlal lead type (Values ara In uF). AFiTe. 23| BESL 36 | BFxeds 38 | OCoos 60 | 2Neta- 40 | ENaoss 3
280V : 1002F, 40p; 100V : 20, 6p; 63V:0-47,1:0,1-5,2:2,2°5,3-3,4-7,8:8,8,10, 15, | 'fiote 33| BCaoie 15 | BEX8i~ 140 | OCoods 704 2Nois 18 | 2Neos1 13
52 47 Tp: 32, 50. 10p; 68, 100, 12p; 1000, 50p: 50V 1:0, 6p; 0, 10p: 220, 10p; 410, 28p: | Apioee 3p | BC328 18 | BFXoér 24 | OCP707 80 | aNOt6 27 ] 2Ndo62 14
1200, 425, 40V 1 33, Bp; 35V : 1000, 38p: 28V 10, 22, 40, 6p; 80, 100, 160 8p; 220,13p; | AFisce 3p | BC4al> 30 § BEXss: 28 | OCP717 65 | 2NG20v 511 2N4s71 34
490840, 24p: 1000, 210; 2200, 34p; 3300, 39p; 4700, 4Tp; 16V : 10, 40, 47. 83, 100, 125, | ‘\pioge 39 | BC46I® 40 | BFXs6T 28 | ORPiz: 60 | 2NS3O 18 | oNop 52
o0 o450 19pe 00, 1500, 18p: 4700,'46p; 10V : 4, 100, 6p; 840, 10p; 1000, 14p: 04V: | ‘Afio7e 39  BCAc2* 30 | BEXSI® 33 1 ORPSi= 50 | oNoei 61 | 2Ns13s' 12
3300 93p; 2200, 18p; rAG.END TYPE: 70V : 2500, 88p; 4700, 111p; s0v: 2000, 720: | Rp1sge 33| BCasC 45 | BFxas* 26 | Ticaa* 30 | 2Nes7 42 | oNs13s 12
40V : 10000 145p; 4000 70p; 2500 65p; 25V : 4700, 4Bp; 16V : 4500, 38p. AT ng?: 5 BEYS0: 18 Hgg o | 2Nt0s0 8 | aNsts 12
T ANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB or EGEN) | AF1 70| BCyme 65 | BFYse® 18 | TIP2OA &5 | 2N1131 22 T
. 0 . . 3 . : Carbon Track, 0-28W Log & 0-5W . BCY34* %o | BFyss 25 | TIP2aC 68 | 2N1132 23 [ onsaso 42
45v: 0-14F, 0-22, 0-33, 0-47, 0-68, 1-0, AF181* 48 9
2-94F, 3-3, 4-7, 6-8, 25V: 1-5, 10 Linear valyes AFi85 60| BCyse* 120 | BSY28 28 | TiP30 52 | 2N1301 20 | 2NG027* 35
2.2uF, 8.3, 47, 008, O L v v, | 1KQ&ZKQWIN. ONLY) Singlegangl8p | REIS2 05| BCy4or %o | BSyss 27 | TIPSOA 54 | 2Nisoas 17 140¢ 85
18V : 10UF, 22, 10V: 19KF, 33, SV 4THE. | 5Ka-2M0 sinole gang 18p | AFISE 48] pevese aoq | BSY79, 25 | TiP30B 64 | 2Nisost 20 | 3Nide
V2 100uF, : 5K0-2MQ single gang D/P switch 40p 239 391 BCysa ‘18 | BSX20* 22 | TIP30C 76 | 2N1304° 24 5
Prlce: 11p each. 5K@-2MQ dual gang stereo sop | AEZ11 1381 acyror 15 | BSYesa 18 | TiPn® 54 f ontsose 28 | B9 38
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS A BCY71* 20 | BU105* 260 TIP31A: S8 | 2N1306* 28
oL 0 ot 0002, 0-005, 0-01uF  5p | 0:23W log and linear values 60mm ASY2s” 38| BCyne 15 | Maoss: 85 | TiPaiBr 70| aNtdor 28 dois &
0-015, 0-02 -04 0-05, 0-056L 8p SK0-500KQ single gang 43p | ASYS0 17 BCY7s 20 | MJ400* 120 TIP319 84 1308 38 40328 38
0-14F, 0-15, 0-2 50Vt 0-47uF 7p 10K -500K Q2 Dual gang 55p | A5701% 229 BCZ10 70 | MJ4st '*180 TIP32 X 84 | oN1871 120 | Loa50 yH
0 : 50KQ Lin 150mm WS 150 £3:00 | (020" 220 Bezii 89 | Mdzsssy 90 TiP3zAs 68 | oNieniBds2 | G g8
CERAMIC CAPACITORS PRESET POTENTIOMETERS AT saal| EENITR 220 eSO 3287 30 | 2N1893T 38 ¢ ihaas 73
Bl body 25mm lead BD12(* 9§ | MJE370* 68 | TIP32C* 99 | 2N19%0* 48
80V d.c. Plaguetts body 23mm feacs. 0-1W 500-2-5MQ Sub Min Vet only8p | Bcigre o | BD123* o5 | MJEs7* 88 | TiPas® os | 2nz1eo® go | 40360, 40
Range: 0-6pF to 10,000pF 3p | o-25W 1000-3:3Ma Horizontal " | BClo7B 10| BD12¢* 75 | MJE520 €5 | TIP33A® 85 | 2Nopr7e 23 | 403610 40
0-0154f, 0-022uf, 0-033uf, 0-047ut _4p 1 0-25W 2000-4-TMp Vegical 7p | gc1os* 8| BD1ar® 38 | MJES21” 55 | TIP33B*112 | 2N2218A 20 :ﬁf’ z%oo
» - *
JACKSONS VARIABLE CAPS. RESIS TORS-Elre maka 5% carbon | BCI08BY 12| BO1my 38 | MIEESSCER | TICSSC™130 | ONascoarss | o4z, 42
Dielectric Dial Drive 4103 Ministure High Stabllity, Low Noise | BCG106* o | BD135* 45 ] MPF102 36 TIP34A*115 | 2N2221A%23 40430 99
100/300pF 36p | 6:1/36:1 468p RANGE _ Val. 1-99 100+ | BCi09B* 12 | BD13s> 28 | MPF103 36 | TiP3aB167 | anoaage 22 | 40476 13
500pF 95p | 0-1-365PF 260 | 0.05w 2-20-4- TME24' 2p  1-5p | BCiooc* 12 | BD1xr* 42 | MPF1o4 42 | TiPas* 250 | 2N23oar 30 | 20434 73
DILEMIN 00 2 365pF 265p | o'sw 2-20-4.-7ME12 2p  1-5p | BC113 15 | BD138* 47 | MPF105 42 | TIP35A 225 | oNzagor 14 | 40495 84
Sprlsoopr | Mssploo 270 M6 1w pentoM Ei2 b 2 | BCH 6| sDiwt 84 | MeSaoe 30 | TinsC.2m | Bde % | LGP
e — ) 15 140 P 6 2N2484 g
Drive Unlt complate] motion” drive _290p | 2% 0-25W Metal Film (Welwyn) EJ"’ BGi1d 18] BDi42 53 | MPSATC 32 | TIPa1A* 68 | 2N548s 30 | 40578
with knobs and | C804-5pF; 10; 15; 20; | now avallable ; P | BG117 20| BD14s* 35 | MPU13t*30 | TiPatB* 73 | 2N2oes 41 | 40534
coupling ~322p| 25; 50pF 135p | DENCO COILS HEAT BCi1s 15| BDY1t 115 | NKT720 35 | TIP42A* 78 } 2N2504* 20 40603+ 58
Drum 54mm  30p|100, 150pF 1950 | puai Purpose ‘DP’| BINKS* BDY!? 138 | NKT275 26 | TIP42B* 79 | 2Nooosavze | 49838 110
81 Ball Drive 'L 3x310pF 3720 | Rng.1-5 B,Y,R,W Tép BC118 25| govens 75 | OC23* 144 | Tip2ass® 65 | 2N2006* 1g | 40673° 35
4511/DAF 107p} 00-3x25pF 3239 87B.Y,R 68p| To5° S':, BC135 13| ppyei* g5 | OC2s® a8 | TiP30s5* o | 2N2907* 20 | Matched
CERAMIC TRIMMER 1-5 Green  82p] 1513 ap | BC138 15| BF1is*” 22 | OCoe* 48 | TiS43 25 | 2N2807A*22 | Pair
CAPACITORS SPeclAL T Type (BTr.YtuRIna\)f 10k  14n|Bciar 151 Brise 18 | oCs* 58 | Tisas 181 2N2626G 10 | 10p oxtra
2-7pF; 4~15pF; 6-25pF; ng. 1-3 B, ¥. R TO3 16p - .
§a0ns " i1 30" 33 83pl tose  16p | TTL 74% 74154 172 | CMOS% | LINEARIC'S
1L R—— 4 3 p B9A Valve Base 23p| 74155 80 | 4000AE 18] 702 75
MNTATURE TvPE: || 7S, . 180 | | REC 5 chokes. - 8ap| \mstlation Kit | 1up 43 747 9778158 80 | 00IAE 18 | 700 14 oin 295 | MCIa0SP 380
$-100F; 3-30pF; M2s2AA*69%0 | I IFT13/14/16/16/17 90| TSR F e 137475 37|74157 2| 40GBAE 16| 7008 pin  30p | MCistop  180p
10-40pF 1gp || NESSS* 350 [ 1FT 18/1-8 or 485 d0p) 2Busnes 7402 14| 7478 37| 74159 225 700 %Bs  32p | Me1312PQ 1508
§-250F: 60DF; 88pF 26p OC70 1o0p Toc 80p TO3/TO66 5p 2403 16| 7450 50| 74100 218 4006AE 94 s 49 e 2| _np
e LR UL R LN e CA3130 75p MW SFR 72p| Sllicon 7408 20| 7481 194 | 74361 216 4007AE 18 . 3p 1458P P
COMPRESSION MW/LW SFR  gapl Grease 120p v 4000AE 65| 74t 14 pin  32p | MC1486 o
TYPE CRYSTALS — £ 7405 207482 8774162 18| 4010AE 46 | 741C 2p | MCi7i0cG S5p
340pF 18p; 20-250pF | HC6U EARPHONES o1 socKeTs? Mos M |mss 05174163 28| oriaE 18| 741 TOS  32p | MFC4000B  85p
fias oot 3ap | 1Mle © 3 | MROTANC o fiow proniecAMBION | e 47| 7dss 4 |Tates 12| 40BAE 381 THE BB | e sane
SILVER MICA Holder 13p | 3:5mm 15p|(Texas; re 7409 7486 74166 8038CC*  320p
i el ] PR L, 8 pln 12p|Wrap 7410 13| 7489 314 | 74187 362 | 401SAE 81} .50 NE350 160p
(Values in B} 15| PW PROJEGTS | Sostal_3i ol 13p..... 26p | 7412 23|70 46 | 74170 2as{ 4GtGAE 48 {'AVIGHE TP | NEGISA  Z0p
22.'33, 47. 50, 75, 82, | Easy Bulld Organ | FUSES* |16 pin 14p|.... 34p | 7413 40| 7401 92174172 580 | 4017TAE B3] Ay c ioog+ 3493 NE555* 41p
. 100, 120, 150, 200, [ Music Box General | 20mm 4p{24 pin 30p 741 70| 7492 85] 74173 175 | 401BAE 83 | Ay i.g7216 175p | NESSEDB® 8%p
250, 400, @ 330, 360 | Coverade Receiver | 1:257 4pj2s pin 45p 7416 39| 7493 45| 74174 173 | 4019AE 46 b 2198 | NES60 225p
8p each. | Direction  Finder | “ Mains  3p 7417 42071494 92| 74175 106 | 4020AE 02 | AY-5-3500° 610p | NESG1*  325p
1000, 2200pF 11p each. | Transistor Tester | 1Ant/ Surge7 7420 1717495 T3174176 118 s01AE 83 CA3011 82p | NEs628*  295p.
et e | Now _ Awaiilable | Holders SOLDERCON PINS* | 7421 24|7406 82774177 118 | sopoap 78| CA014  137p ) NESGSA®  200p
RELAYS miniature Send SAE plus | Open €pl100 52p: 7422 30 | 74100 1551 74178 163 | 4nonaf 18 | CA301E 72p | NE566* 150p
assorted 85p 1 10p_per list. Enclosed 20p P; 1000,400p 7423 26 | 74104 46 | 74179 163 CA3020  145p | NEse7v* 200,
7405 30 | 74105 48 | 74180 123 :gggﬁ% g; CA3023 138p | sL403D 1“:
RHYTHM GENERATOR (FW MAY-JUN 1976 by A. S. WEBB) | 7428 31 [ 74107 38174181 345 ] 4oopAE 142 [ CA028  80p | S1414a  176p
o 7427 31174160 €2 74182 95) «098AE 74 | CA3oss  f3zp | SNi2702  80p
7428 44 | 74110 49 1t
: TE de|Thi SITNG jon| sESAE 51| EA%E 170 |SNiems  2sop
4030AE 46 P P
@ |im g i el AR cae | ShE
@ M3 ALITAIS L] 7038 (37| 4034AE 188 | CAsoss  21ep | SNTGGZS 148D
Q‘ 05 B 74120 108 | 7at01 184 aE o };ﬁg SNT8115  200p
440 Td102 1 SN76227  180p
7441 TA| 74122 51| 74103 143 ] 4043AE 83 | CA3089E 150p
o Jads 14 |74125 73| 7419¢ 143 4044AE 77| CAsooaq 37sp | TAASHE Mo
s ws|rme 8)nie | dowar us) CAmRE e | TRMGR Tuip
74198 4046AE 110 P
. . 7465 99 | 74128 30 | 74107 118 e
Bulld this PW Author approved, Easy build Low cost Rhythm | 7ads 120|413 80 | 74108 248 | SSAE 78| DMaoia 'stw | TARIO  130e
Generator. We are the sole suppliers of the complete Kit including m‘g 9% ;m; J,ﬁ 74199 240 | 4050AE 49 | LM301 TO5 45p | TBAB40Q zosg
the Case, predrilled printed front Panel and the three RE- | 480 37| 74145 314 4055AE 108 3 LM308 1200 { TBAGIIB 22%p
DESIGNED Fibre-glass. P.C. Boards. i i i 7451 17| 74144 3 4056AE 108 | | M3is 155p | TBASST  150p
2 ; Prices including VAT. T 10: - FULL 40B9AE 18 BA sop
omplete Kit £35:85 (n. & p. and insur. £1-00). Ready Built £46-50 | 7433 17|76337 260 | RANGE  soroaE 38 LMSS0 e | TBAStos  esp
+ £1:00. Semlconductor kit £12-50. Set of three boards £5:45, | 7460 15 [ 74148 1085 | OF RCA 4610AE 124 ,5" TBA920Q 350p
M252A A £7 50 (incl.VAT). (L 410 184 CM&SM 4s11AE 181 h‘gsaam* 75: Ig&%zsﬂq ggg
Send SAE for complete list. (Demonstration on at our shop). Li 3 | avallabie :gégﬁ:f 102 | MC724 195p | ZN414 105p
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e B e oo ALUM. BOXES KNOBS” fit 3" shaft with grub screws,
- WATFORD ELECTRONICS  [engn CRYETAL  |excopt K2 (push D & K8 for siiders). | JACK PLUGS | SOCKETS
; ; A 23x53x13” d6p | MIKE  46p g B:Mk o Whé‘e pointer type i Screened |Plasﬁc| Open | Moulded
4x1 17 Slim silvered aluminium chrome bocly metal with
4 : a5 % | Mike K4 Black serrated. Metal top with 2:5mm  10p ! break
. . = 21t e | ert up line indicator 33mm diam. He | 3:5mm 14p ﬂn | contacts
(Continued from opposite side) | ity s gitipeetisindi, ) WlS u |3
e SPEAKERS | _calioraied 0-10. STmm diam. b S
DIODES * ; BRIDGE SCR's* w2’ T8 | SBs7 " g5 | K Black knorios, Tneot el P lomw | Plugs | Sackets
AAZi5 15u | RECTIFIERS | Thyristors ™o 84p | 5537 ssp top & skirt. Cajik. 0-19, 30mm  ¥2pm 2"'“5‘(' 80
AEY11  70p | (plastic case) | 1As0y  38p |8x6x3” 106D | Ge( 257 gsp | KB Black o silvered for slider pot  An 1 5‘24°°) 12p sp
BA100  18p | 1A50v  21p [1AI0V  42p | 10x7x3” 122D | 434~  125p | K9 Solid Aluminium, Amplifier Knob, | cO AXIAL (TV) | 14 |  10p
BY126 12p | 1A100Y 29 | 1A200V  47p | 10x41x3" 110p e Professional type, with etch line AR
$1A200V  26p | 1A400V 52 An8-5° 125D | indicator 16-5 x 12mm diam. 24
BY12r  1ip Y P 12¢5x3” 120p | 16Q 5w P | PHONO |5p Single)
INgI6 ip 12&3 “’IE 13228‘\][‘, ;2; 12x8x3*  180p 7x4” 135p K10 As above hbut tapered 185 x 17[2“6m assorted colours | h1p Double)
am. p tal 1
948, 4 |zanmy a3 |3atov dm v | kit Auminium, (Top Hah) Knurled | oo scroened i Bl LIS
Gatz  ‘En oAty aam)3aoov  ssp | COFPER CLAD BOARDS body with 18-5mm skirt. Knotched | BANANA 4mm | o
Y 3A400V T4p | SRBP 8-75 x 9-5” ap . :
oA0  te ATy 2D | 3%y 987 | Fibre Glass sxe S Altsaciie 3p 2om | E »
P | 54800y Bg | 5A400V 90 X p
O AR B | 44100% S | TAd00V 125p PANEL gsETERS' Full scale LAMP HQLDERS AND LAMPS*
0 10p | 64900y  T0R | C105D  50p | FERRIC CHLORIDE® 1ib bag | B8x 46 x 35mm req. 15” hole LES HOLDER Dome shaped, Red
DABI  Bp | 4ANDV 103p | MCRI01 20p | Achydrous 65p + 300 p. & p. |D300f  S100mA  SMA-D-80uA | Biuc, Green, Yellow, White  {4p
Qast  fn sk ;gg Sy 1;’:: DALO ETCH RESIST 0-500zA 01 Amp  5002A-0 GmuA | LES BULBS 6v and 12v o
0AZ0  ap| EY1Z2  san | m————= | PEN® + space tip ellSime  SAmbD  EaeE e MES HOLDERS Chrome cover, Red or
OA202 i.l': BY164 Edp T::D%\‘I:S:W VEROBOARD* Pitch 0-10mA g BEQDGSEZWl7§E Amber. Jewelled top 500
PL4004 X | ZENERS 3 P 0-1 015 015 losoma T X 32 X 70mm MES BULES 3-5V 6V 12V g
e o | Rng:a-avoaze | ALY 1200 (copper clad)  (plain) | price £3.05 each. bamA T 30uA | NEONS Mains, Sealed with Resistor.
NeUe o ldoonw 8o 3oy il |24 M M B0 ionxgas s shnm ren somm panel bole | 30, 100 21 G, Roun Too Red 22
IN4004 5 L3W__.T7P [ 10A500v 185p X w3 200 [0-50uA: 0-10014A; 0-5004A £4-50 :
il VARICAPS "\ 15Ad400v 240p | 5f 4 21 38 4D 29p | DUAL VU METERS (1501A appro) £4-65 | SWITCHES SLIDE 250V :
hag, AR RIS W R g g oW JemeLsia o [IA S0 e
i 17 g b | TRANSFORMERS* Prim. 5
00V 1o BB1058B  23p { 40669 95p ﬂ] EVRD .t 1op ME| (Mains Prim. 220-240V) BEDT ”p A DP p
3A/600V 1% | Noise Diode | pDIAC* Pkt of 36 pins 28p }6-0-6V  100mA S4m 6-0-6V1-5A 240p+ | 4 pole on/off 35p | 4 pole/2 way  15p
3A/1000V 5p | Z 105p 1 $T2 20p | 2pot face cutter S2p 1900V 100mA  BFp 5.0.9Y 2A 270p+ | SUB-MIN TOGGLE | PUSH BUTTON
Pin insertion tool 12p 12-0-12V 100mA  HAp Prlm 120/240V, Sec SP changeover 48p | Spring loaded
OPTO ELECTRONICS® VOLTAGE 1505 JoomA 188 v @ 254 & 1ov | SPSTonjoft  44p | SPST onjoff  55p
L EIRRFIER BL707 Sp EGULATORS Polarised PP3 6p; PP9 9p 0_12 6-12V 0-5A 198p-|'3 ITT Pulse Transfor- DPRT Centre oft 88p | DPDT 6 Tag _85p
TLL'?OQ Red:‘p DL72? 180p 723C 45p | VERNIER DIALS* (Precision) gz_ﬂ;%‘v 0A5A ;‘“gp.&- mer Miniafure11:11°p agﬁlﬂ'{lﬁyﬁs“]-?‘gﬁﬂ BUTTON:
Q- d 18 A 1 on Locking
Re PlpLes  t8ep | TBAGS 950§ ypy g Ratio 36mm 160p | 127 e 5 A 25051 LT44 Mini. Driver. | Push to Make 15p Pushto Break 25p
Yellow,Green, | pL747  4g0p | TOS Type vD2 8:1 Ratio 50mm 180p ) St
B Asv . 14op | ¥ 3 T 220n | 15-0-15V 1A 245p4 Pri. 20K, Sec. 1K ROCKER (white): 10A 250V
Amber  2p| XAN345 -2 p | VD3 8:1 Ratio 70mm P | 13018V 1A  275p+ . 54p | SP changeover centre off p
OCP70 aap| Green fdop 1712V 140n | Brmer o= | 302420592014 - LTT00 Min, OFF Bri | ROGKER : (black) onjoff 10A 250V 2
OCP71 85p| 07Green1%0n (1A 15V  150p HL ; | Muiti tappings  325p-+ ; Se P | ROCKER: lifuminated (whlte) .
MAN3516 1703 ] 1A 18V 185p | !t pavs lo visit us. We are |30-94-20-15-12-0 MOT Min. O/P Prl. | ights when on. 3A 240
ORP12 58p [ situated behind Watford Football | 2A multitap  345p+ 12K, Sec. 82 42p on. i
MAN3640 170p | LM30SK  150p | &8 o P ne O inderground! ROTARY: (ADJUSTABLE STOP) 1 pole)
ORP 81 50p | Minitron MVR5  169p | B;. Raii Station: Watford High | (Please add 48p pap charge to all prices § 212 way, 2p/2-6W, 3p/2-4W.4P/2-3W 30p
2N5771 36p | 3015F 1102 IMVR12  160p | Street. marked +, above our normal postal charge.) | ROTARY : Mains 250V AC , 4 Amp 28p

lNDEx To ADVERTISERS G.T. Technical Information Service 451 Radio Components Specialists ... 443
Gorse’s ... 452 Radio Book Service 452
Gnmslb)y EieEcltromcs 452 Radio Exchange Ltd. covel;;lzl
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H.M. Electronics . 453
Bamber, B aos 449 Harversons Surplus 433
Barclay Electronics 441 Helme Audio 453
Barrie Electronics 376 Home Radio 411
Bell’s Television Services 45§ Salop Electronics 453
B.H. Component Factors Ltd. ... ... 448 roh et 373
Bi-Palc Ltd. e 386,387 | | s UK 451 | The Scientific Wire Co 452
Bi-Pre-Paic Ltd. - 377 LLP électromcs Ltd. kt:]| Sintel ) 444
Birkett, J. e e e 374 ftegrex Ltd. 414 Southern Valve Co. 439
Boffin Projects - 453 Incertext 1.C.S. ... 444 Surplectrenics 445
British Mational Radio and Electronics e Swanley Electronics 447
School ... 384, 399, 436, 447 wanley .
. Bull (Electrical) Led. ... .. 375
Bush & Meissner . 448 Kensington Supplies v 450
Bywood Electronics 456
Tandy Corp. 385
Cambridge Kits 452 Lewis Radio A 374 Technomatic Ltd. 445
Caranna, C. 451 Lynx Electronics - 400 T.V. Technic . 451
Chromasonics ... 449 Teleradio Electronics . 452
golomors |< . 442 _'Fime-Micro Electronics 447
opper Supplies 0o e 451 H rampus Electronics coo cover i
Cox Radio (Sussex) Led.’ - 450 ﬂ:gﬁ‘;‘,: i I 1 toacted. .. 412, 413
Crescent Radio Led. 380 Mapiin Electronics Suppl:es o cover iv Tudor Rees (thage Serwces) ... 450
Crimson Elektrik aas Marco Trading ... . . 450
Crofton Electronics 400 | Marshatl, A. & Sons v e 414
Metac .- . e - ,.. 384
Milward, G.F. ... .. . .. 439 ,
D.E.W. Ltd. 452 Minikits Electronics " T 452 svv:goEr:rE‘l:actromcs 4:‘34, ;gg
Wentworth Radio . e 449
E::g:z::gsraﬁ 'g:. ﬁisti:?:es - g;a Newmart Electronics 446 Woest London Direct Suppiles i;g
Electro-Tech 385 Wilmsiow Audio x
Electro. Time - " Im Wiiliams Mlchael 453
Eleccrospares .. ... .. 380 e b (b : S Wrights, 5. G. ... 384
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2 5SF
Tel: 727 5641/2/3

Z & | AERO SERVIGES LTD.

Please send all correspondence and Mail-Orders to Head Office

o Retai! Shop
85 TOTTENHAM COURT ROAD
LONDON WI.

Tel: 580 8403

Open all day Saturday

POWER TRANSISTORS

HIGH GAIN DARLINGTON PAIRS
Plastic 3-lead case encapsulated DAR-
EINGTON pair. Typical current gain 30,000.
Max. collector voltage Vceo 40V. Max.
collector current 400mA. lego=10nA.
BC516-PNP £0-80.

BC517-NPN £0-80.

SILICON STUDMOUNTED POWER
RECTIFIERS BYX25-1000R

1000 p.i.v. at 20A forward current, reverse
polarity (i.e. Stud Anode).

SPECIAL OFFER £0-55 each,

0C24 0-60.. ..ASZ15 0-80
0C25 0-50.. ..ASZ16 0-30
0C26 0-40.. ..ASZ17 0-80
0C28 0-60.. ..ASZ18 0-30
0C29 0-60.. ..BD131 0-40
0C35 0-50.. ..BD132 0-50
OC36 0:65.. ..BD133 0-55
AD140 0-45.. ..BD135 0-30
AD149 0-45.. ..BD136 0-32
AD161 0-38.. ..BD232 0-50
AD162 0-38.. ..BU208 2-00
ADZN 1-25.. ..2N3055 0-60
ADZ12 1-25.. ..

AC/DC TAUT SUSPENSION
MULTIMETER U4315
Made in USSR

Sensitivity:
20,0000/V DC
2,0000/v AC

Ranges:—

DC current: 50-
100-500uA 1-5-
25-100~-500mA-
2:5A

AC current: 0-5-1-
5-25-100-500mA
—2-5A

DC Volitage: 75mV-1-2-5-5-10-25-100-250
-500-1000V

A(1300(\)I \c’:ltage: 1-2-5-5-10-25-100-250-500-

DC Resistance: 3000Q-5-50-500k(2

Capacity: 30,000pF-0-5uF

Accuracy: 2:5% FSD D.C.; 4% FSD A.C.

Power supplies: 4-5V battery {Eveready
1289). Complete with steel carrying case,
test leads, battery and instruction manual
£11-25.

NO OVERLOAD PROTECTION IS

INCORPORATED IN THIS INSTRU-
MENT

AC/DC TAUT SUSPENSION MULTI-
METER U4341 WITH TRANSISTOR
TESTING FACILITIES
Made in USSR

Seasitivity:

16100Q/V D.C,,
3308V AC,
Ranges:
D.C. current:
0-6-6-60-600mA
A.C. current: 0'3-3-

30-300mA
D.C. Voltage; 0-3-1-5
~830-60-150-300-

9S00V
A.C. Voltage: 1-5-1-§
~30-150-300-750V
E Resistance: 2-20-
200k (2-2M
f Transistor collector
¥ cut-off current 60LA
‘ Transister D.C. cur-
rent gain In_ two
ranges 10-350
Accuracy: 2-5% D.C.
4-0% A.C,

ain
i

o
Power supplies: 4-5V

v battery
i {Eveready 1289)
Complete with steel carrying case, test
lead, battery and instruction manual £11-20
NO OVERLOAD PROTECTION IS
INCORPORATED INTTHIS INSTRU-
MEN

HANDLING AND POSTAGE CHARGES. When ordering through our Mail Order Service please add-£1-00 for each instrument
and 20p in £ for other items (subject to a minimum charge of 20p).

VALUE ADDED TAX: Prices are exclusive of VAT. items marked with asterisk are at present rated at 8% and others at 12%.
This percentage must be added to the total value of the order including handling charges.

r

~

S oY

e rand TR L, &
(=Y o PR )

Lt
s CE]

MA1002F Alarm 12 Hour
OR
MA1002H Alarm 24 Hour

With transformer and Vero

£12:50

inclusive

Only switches and earpiece
for tone alarm required to make
a four digit alarm clock.

BYlio0

48 Ebberns Road, VAT: All prices
Hemel Hempstead, exciude VAT (8%)
Herts HPI 9QRA P/P: 15p

TEL: 0442 62757

Published on approsiownlely the Tib of cach wobth by IPC Magazines Limited. Flectway House, karringdon Htreet, London BC4A 4AD, Printed in England by Index FPrinters,
Dunstabie, Beds. Sole Agenis jor Australia amd New Zealand—Gordon and Goteh (Asia) Ltd.; South Africa—Central News Agency Lid, PRAcTIOAL WIRELESs i8 sold subject
to the following eonditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out oF otkerwise disposed of by way of Trade at
more than the recommended selling price shown on {he cover, excluding Rire where the selling price is subject to V.A.T., and that it shall not be lent, resold, hired out or otherwise disposed

Newest, neatest
system ever
devised for storing smail
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

| AS SUPPLIED TO POST OFFICE,
! INDUSTRY & GOVERNMENT DEPTS.

SINGLE UNITS (ID) (Sins X 2¢ins x

24ins). £21-50 DOZEN.

DOUBLE UNITS (2D) (Sins x 4%ins x

24ins). £4:40 DOZEN.

TREBLE (3D) £4-20 for 8.

DOUBLE TREBLE 2 drawers, in one

outer case {6D2), £6-50 {or 8, :

EXTRA LARGE SIZE (6D1) £5'50 for 8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5%,

Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 75p

to all orders under £10. Orders£10and over,

please add 10% carriage.

QUOTATIONS FOR LARGER QUAMTITIES

Please add 8% V.A.T. to total remittance
Alf prices correct ot time of going to press

FLAIRLINE SUPPLIES

(Dept PWS)
124 Cricklewood Broadway, London N'W1
Tel. 01-450 4844

Please
mention

Practical
Wireless

when
replying
fo
Advertisements

otin 4 1autilated condition or in any vuauthovised cor er by way of Trade or afixed to or aa part of any publication or advertising, literary or pictorial matter whatsoever.
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RADIO EXCHANGE LTD.

eI

6,,,,;»

Total Building Costs £9-00

NEW EDU-KIT MAJO

Radio speaker Radio Radio .
R 3 gignai Tracer MW/LW > OnTe Transistor Radio
% Signal Injector ’ . % 2 Transistor Regenera-
: % Transistor Tester % 5 Transistor Short tive Radio 3
N-PNP Wave Radio * 3 Transistor Regénera-
. m * S ot Tush Pull o Electronie Metronome  LVEIRAR ity
A # ‘ % 5 Transistor Push Pull + Electronic Noise Tester
Amplifier Generator % Sensitive Pre-Amplifier

Completely Solderless Electron
Construction Kit: Build these projects wi
soldering iron or solder
% 4 Transistor Earpiece % 7 Transistor Loud-

% Batteryless Crystal

Components include: 24 Resistors +* 21 Capacitors * 10 Transistors
% 3%in Loudspeaker % Earpiece +* Mica Baseboard + 3 12-way connectors
% 2 Volume controls % 2 Slider Switches % 1 Tuning Condenser % 3 Knobs
% Ready Wound MW/LW/SW Coils % Ferrite Rod % 6} yards of wire
% 1 Yard of sleeving, etc. Complete kit of parts including construction plans.

VHF AIR ‘
CONVERTER KIT

Build this Converter Kit and
recelve the Aircraft Band by
placing it by the side of a
radio tuned to Medium Wave
or the Long Wave Band and
operating as shown in the
instructions supplied free with
&ll parts. Uses a retractable
chrome plated telescopic
serial, Gailn Control, V.H.F.
Tuning Capacitor, Transistor,
etc.

All Parts including Case and

£3 o 9 Plans,

P & P and Ins. 45p.

POCKET
FIVE

NOW WITH 3”
LOUDSPEAKER
3 Tunesble wavebands.
M.W.,LW., and Trawler
Band, 7 stages, 5 transistors and
#® diodes, supersensitive ferrite rod
acrial, attractive black and gold casc.
8ize 6§ x 1}” % 84" approx.

All Parts including Case and Plans.

Total Build-
ing Costs

£3- 60

P&P+Ins. 60p.

NEW ROAMER TEN
MODEL R.K.3.

MULTIBAND V.H.F. AND A.M, RECEIVER
13 TRANSISTORS AND FIVE DIODES |
QUALITY 5” x 3” LOUDSPEAKER

WITH Multiband V.H.F. section covering
Mobiles, Air, T.V., Bound, Local V.H.F.
Stations, etc., and Multiband A.M. section
with Airspaced Slow Motion Drive Tuning
('apacitor for easier and accurate tuning,
covering M.W.1, M.W.2, LW, Three Short
Wave Bands 8.W.1, S.W.2, 83W.3, and @
Trawler Band. Built in Ferrite Rod Aerial
for Medlum Waves, Long Wave and Traw-
ler Band, etc., Chrome Plated 7 section [Telescopic
Aerial, angled and rotatable for peak 8hort Wave and
V.H.¥. reception. Push Pull output using 600mw
Trapsistors. Gain, Wave-Change and Tone Controls.
Plus two Slider Switches. Negative Feedback circult
and SPECIAL POWER BOOSTER BOCKET AXND
RESISTOR, to virtually double gain if required.

Powered by P.P.9 9 volt battery.
Complete kit of parts including carrying strap, Evel'yday
Building Instructions and Operating Manuals. series

£1 3 ‘99 Post and Packing 83p.

Case Enclosure Kit (if required) £1-80 Inc. P & P. E;?g;gl:ew

series of designs.

ELECTRONIC GONSTRUCTION KITS

Self Contained Multi-Band
E K V.H.F. Receiver Kit. 8 Tran-

sistors and 3 Diodes, Push/Pull
output. 3” Loudspeaker, (ain Control. Superb
@ section swivel ratchet and retractable chrome
plated telescopic aerial, V.H.F. Tuning Capacitor,
Resiators, {: i 39, ete  Will receive
T.V.8ound, Publlc Hervice Band, Aircraft, V.H.F.
Local 8tations, etc. Operates from a 9 Volt PP7
Battery (not supplied with kit).
Complete kit of parts including construction plans

. P & P and Ins. 70p

ECK

Push/Pull output stage, Gain Control, and Rotary
Switch. 7 Transistors and 4 Diodes. 8 section
ghrome-plated telescopic aerial. 8” Hensitive 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 plans. £7'2 P & P and Tns. 70p.

7 Transistors, 8 tuneable wavebands, MW,
LW, TrawlerBand, 8 8hort Wave Bands.
Receiver Klt. With 5” x 3” Loudspeaker.

E.V. 5. 5 Transistors and 2 diodes.

MW/LW. Powered by 4} volt Battery. Ferrite

rod aerfal, tuning condenser, volume control, and now
with 3” loudspeaker. Attractive case with red speaker
grille. Rize 9” x 53" x 23" approx. All parts including
Cage and Plans.

Total Building costs £4 ¥ 30 P & P + Ins. 50p

E.V. 6. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
3” loudspeaker, etc., MW/LW coverage. Push Pull
output.

All partas including case and plans.

Total Building costs £4' 95 P &P + Ins. b5p

E.V, 7. Case and looks as above, 7 Transistors and
8 diodes. Bi. wavebands, MW/LW, Trawler Band
8W1, 8W2, 3W3, powered by 9 volt battery. Push
Pull output. Teicscopic aerial for short waves. 8"
Loudspeaker.

All parts including Case and Plans

™ otal Building costs £6 ¥ 95 P & P + Ing 85p

TO RADIO EXCHANGE LTD.,

EDU-KIT JUNIOR

Completely Solderless Elsctronic Construction Kit. Build these
projects without Soldering Iron or Solder.

% Crystal
‘Wave Coverage

3

Battery necessary. Amplifier. Tenclose £.....cvvvnvrneinnnnnnnnnsns 5% o DOOREN
* R All pm‘ including Loud- ) S o e R e S i .

% 2 Transistor Regenerative
Radio.

Radio

Coverage.

v 4 Transistor Medium Wave
Loudspeaker Radio.

% Electronic Noise Generator

61A HIGH STREET, BEDFORD MK40 ISA
Tel: 0234 52367.
ALL PRICES INCLUDE VAT Reg. No. 788872

B - ‘ v Callers side entrance ‘‘Lavells” Shop.
Radio Medium ¢ Electronic Metronome, % Open 10-1, 2.30-4.30, Mon-Fri. 9-12 Sat.

No % 4 ‘Transistor Push/Pull

speaker, Earpiece, MW Ferrite
Rod Aerial, Capacitors, Re-
sistors, Transistors, ete.
Complete kit of parts includ-
ing construction plans,

£6-55rorimmsoy §

------------—J

Trangistor  Earpiece
Medium Wave

PW/9/76
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We stock all the parts for this brilliantly
designed synthesiser, including all the
PCB's, metalwork and a_drilled and

E[ EC,RO”/L' c - printed front panel, giving a superb professional finish. Opinions of

authority agree the ETI International Synthasiser is technically superior

W/DE MNGE-H/GHOM[/]}/' ST to most of todays models. Complete construction details in our booklet

npwr available price £1.50, or send SAE for specification.

A really s;sperior high qualicty

stereo graphic equalizer featuring

IN STAGES | e 555 _exczp(' woodwork) 3 rork
and printed. 15p brings you a.repring of the artde.

Get started with a 49 note instru-
ment — features tramulant snd  Fully controlisbie attack end
reverberation. Idesl to learn gn.  0€CEY controls normally found

Leaflet MES 51. Price 15p gives  °1Y o7 the mest expenswe

2
full details to build this complete g?.ln:c)ﬁ i‘;yt:;?upo?;.% v (Y INC. VAT
instrumant. controls including drawbars, w E PP
Extend the range of MES 51 by  8nd & 13 h"°" pedaiboard,
adding another keyboard and :::;:d ‘:": tth: ;::m?;:;?i
several new tane colours. Leaflet  page instruction leaflet MES
MES 52. Price 15p alto shows how 83. Price 35p.

to use 61 note keyboards.

This is a fully constructed and tested
electronic clock module as illustrated.
§ ‘ Data sheet supplied. Simple to connect
to alarm and your battery/mains radio, Smart case available
Data sheet available separately. Please send SAE. )
* Bright 4 Digit 0.5" Display © Sleep Timer =
* Flashing Colon (1Hz) *® Snooze Timer
¢ Automaic woice operated tader ~ Switch for Display Seconds *Time can be set accurately to
* Belt drive turntables 7 © Alarm Set Indicator within one second
* Monitor facilities & * P.M. Indicator * Leading Zero Blanking
{Headphones and VU meters} * Power Failure indicator
" Sound operated light show — ‘SIMPLE ALARM KIT - £9.38 ALARM CLOCK KIT — £10.98.
plus many other advantages. ALARM CLOCK & RADIO CONTROLLER KIT — £1151.
Send for our lesflet MES 41, gwing full detas for construction. SMART- PLASTIC CASE with fully punched chassis - £2.49.
Price 20p. Soon vou'll be the Deejay overyone wants et their party! Pleass 16nd SAE for our Ciock dets sheet.

Get our FABULOUS e e e

Please rush me a copy of your brand new 1977, 78

catalogue the instant it is printed (Octrober 2fch.
” WIO” 7 m’”loa”! 1976). Only if | am completely satished thae &
is worth every penny will | send 50p wechis

PUBLICATION DATE OCT.28. 1975 ON APPROVAL ; o the Ealoiue w0 el it e S

not purchase anything from your cacaloges

All new . Completely re-written . Hundreds of new lines. hould | ch td k it
Lots of exciting new projects to build - PRICE 50p. l 2o CEcsiieaeti
SEND NO MONEY NOW. Overseas send 8 International reply coupons. e
§ name -
JIOIN OUR MAILING LIST NOW! . s
P_ublis‘l_\elf eve?y ?wn months our Newsletter gAF\;gacscl'ON SEECLAL I ADDRESS ===
gives full details of our latest guaranteed prices.
Send just 30p and we'll send you the next six * DETAILS OF NEWPROJECTS CRL_ P
news letters as they are published. AND NEW LINES I ) N
L----------_-J
MAPLIN ELECTRONIC SUPPLIES - 1 YOu dO NOT Wish 10 Cut FEgRTS, wwras P
Ail mall to: P.O. Box 3, Rayleigh, Essex S56 8LA. request fOr Cats'0gue 0N seoerase Phem
. Shop: 284 London Road, Westclltf-on-Sea, Essox 197576 GREEN COVER CATALDGUE &
{Closed on Monday). Tol: Southend {0702) 44101 AVAILABLE PRICE 40¢
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