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T.T.L. 74 1.C's By TEXAS,

NATIONAL, L.T.T., FAIRCHILD Etc

7400 14p 7413 30p 7432 25p 7454 15p 7490 35p 74121 30p 74139 100p 74156 70p 74174 100p 74189 350p
7401 14p 7414 60p 7437 25p 7460 15p 7491 759 74122 40p 74141 60p 74157 70p 74175 5P 74190 140p
7402 14p 7416 30p 1438 25p 7470 30p 7492 45p 74123 60p 74142 270p 74160 90p 74176 100p 74191 140,
7403 14p 7417 30p 7440 15p 7472 25p 7493 40p 74125 50p 74143 270p 74161 90p 7477 100p 74102 120“
7404 14 | 7400  1sp | 7441 850 | 7473 3p | 1495 S | 7e126  s0p | 4144 2700 | 54 g 74178 140 e
7405 14p 7442 65p 7496 70p 74145 75p P p 74193 120p
g% S 7422 20p lokie 414 7474 30p T4%0 a5 74130 130p 7447 2300 74163 90p 74179 140p g
o aop | 7423 25p | 7448 8sp | 1478 30 | Jilos  dop | 74131 100p | 7aier  deon | 74164 125p | 74180  oop | 14194 100e
Lo 20p | 7425 25p | Tasy 738 | 7478 30p 74105 40p | 74132 65p | 74150  120p 74165 125p | 74181  200p 74195 100p
7409 20p | 7426 25p | 7448 70p | 7483 8p | 74107  30p | 74135  100p | 74151 §5p | 74166 125p | 74182  7s5p | 74196 100p
7410 15p 7421 25p 7450 15p 7485 100p 74109 50p 74136 80p 74153 65p 74167 325p 74184 150p 74197 100p
7411 20p 7428 40p 7451 15p 7486 30p 74118 .90p 74137 100p 74154 120p 74170 200p 74185  150p 74198 185p
7412 20p 7430 15p 7453 15p 7489 250p 74120 " 80p 74138 125p 74155 70p 74173 150p 74188 350p 74199 185p
by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A.
AA113  10p BA138  16p BC168B 14p | BCH48C 14p BF123  45p BF33%6  35p BY164  50p 0C140  150p TIP35A 230p 2N1305  30p
AAZIT  30p BA148  16p BC168C  15p BC549B  13p BFi25  45p BF337  35p BYX94  8p OCi71  40p TIP35C  280p 2N1306  38p
ACi21  30p BA154  12p BC169C  15p BCE49C  14p BF127  50p BF363  60p C1120  30p 0C200 80p TIP36A 350p 2N1308  50p
ACI126 19p BA157  15p cin 12p BCS557 13p BF166 30p BFS94 30p C1164 20p ORP12  70p TIP41A  70p 2N1711  22p
AC127 19p BA173 15p BC172C 12p BCY34 80p BF187 25p BFW58  20p E100 42p R1039 150p TIP41B  T5p 2N2219A 25p
AC127/01 25p BA216  1{6p BC178A  16p BCY70  15p BF173  25p BFX28  30p E300 41p TIP29  45p TiIP41C  80p 2N2483  30p
Gizg 18p BA316  16p BC182  10p BEYN  20p BF179  35p BFX8!  130p E430  125p TIP29A  4Tp TIP42A  80p 2N2908  18p
ACI51 25p BAX13 5p BCig2L 12p BCYT2 15p BF176C  40p BFX84 25p MJE340 45p TIP29C  75p TIP42B . 85p 2N2907 20p
AC153K  40p BA1X13\ 3§p 88183 }gp BD121 85p BF180 gOp BFX85 30p MPSA06 25p TIP30 55p TIP2955 T0p 2N3053 20p
ACITE 20p 23105 45p gC 83L 10p BD123  100p BF}B‘I S5p BFX87 25p QA1D 40p TIP30A 58p TIP3055 55p 2N3054 50p
ACY17  a5p c110 10p ij 12p BD124 85p BF1§2 30p BFX88 25p QA47 15p TIP30B  65p TIS90 25p 2N3055 60p
ACY2t Mo | BEI0L  jop | Boigs~ 24p | BDIST 36e | BRI 306 | BEYSY 05 | QA% 6p | Tipsoc sop | TISIT  25p | N340 s0p
AGl4s  80p | SCI08c lsh | BGrgs i4p | B0N2 3% | BRIE HP | BEVE) Bem | 248t 8p | mipsr  ssp | N4 sp | 2N ffp
ARl fp | ECm e | scmz e BRI 4 | sre e | mevm g | 86K aip | IodA Mo | WG e | AN D
p P3 6!
AD161/2MP Boia. 125 | BeasL 125 | BDm@S soe | BEID 3P | BRI 3P | QG2 toop | TiP3iC 7op | INeooe  sp | NS08 f2p
0 | BGi17 9p | BCf4 1ap | BDIT 40 | grigg 250 | payss  gap | 9C2 50 | TIP3z gop | [Nd003  sp | 2N3T08 dip
AFt14 220 | BCGies 20p | BC2iaL 1sp | BD19  38p | Brigs 230 | gSyso 20p | OS85 750 | Tipapa esp | INd0os  5p [ ZNITL o M2p
AF115  22p | BCizs 15p | BC2ss 13p | BD140  40p | BF200  30p | BSyso 25p | OC2 350 | Tipawom  gsp | IN400S  sp | BNSI2 390P
AF116  22p BG146  12p BC294  35p BD181  80p BF224  20p BSY?5  20p 0Cc43  35p TIP32C  90p INd006  6p IN3BI0  23p
AFI117  22p | BC147 10p BC303 55p | BD182 80p | BF225 20p | BTi00A 80p | 945 350 | TIP3aa  100p IN4007  Tp | oN3ges  85p
AF118  50p BC148  10p BC317  15p BD207  Top BF241 168p BU105 150p ocT 25p TIP33A 105p IN4148 4p IN3204  15p
AFi25  25p BC148C 14p BC323  60p BD233  50p BF244B  35p BU133  T5p Qocr2 30p TIP33B 115p 1S44 4p 2N4062  14p
AF13g  35p BC149  10p BC328  13p BD263  65p BF257 26p BU208 220p QC75 30p TIP33C 130p 2N456A  90p IN4128  20p
AF239  45p BC157  10p BC33s  12p BDY10 100p BF258 26p BY100  20p ocel 30p TIP34  115p 2N697 15p 2N5061  35p
ASY: 40p BC158  10p BC547  12p |  BDY62/01 90p BF259 30p BY126  15p oceiD  25p TIP34A 118P 2N929 20p 2N5163  35p
BA{i4  9p BC159  10p BC547B  13p BF120  50p BF274  15p BY127  15p 0Cs3 50p TIP34B 145p 2N930  20p 2N6027  50p
BA121 9p BC167A 12p BC548 12p BF121 45p BF324 30p BY133 22p QC84 50p TIP35 225p 2N1302 25p 2SD234 50p
[
RESISTORS Mos CA3076 200
p | SN76013N 180p
R Eé‘fg}?;?-}‘g;'sc CARBON 4000 20p | 4023  20p | 4055 140p | CA3085 85p | SN76013ND 125p
BY LORLIN 330/35  16p| FILM 8% IWE1R 4001 20p | 4024  100p | 4056 1d5p [ SA3088 190p [ SN76023N 180p
1P 12W 40 FIv 0/50 ”p 100 for £1-00 4002 20p | 4025  20p | 4060 130p CA3089 210p | SN76023ND 125p
p -47/25 5p 330/ | R 4006 120p | 4026 200p | 4066 55p | GA3090AQ 400p | SN76227N 160p
2P6W  40p | 415 5p 470110 12p y one value. 4007  20p | 4027  85p CA3130 100p | SN76228N 180p
Sorh o e R e 400 Top 4028 15sp | 4007 306 | LMaooTOs 170p | SN76666N 100p
;{52(;25 5p 470/50  22p| POTENTIO- 23}; §33 4030 1gg: w012 300 | (V30N 2?3 ;ﬁﬁggg :ggp
B 2-2/35 s: 680/25  25p| METERS 4013 55p | 4032  150p :gg; §g: Lmaog'gﬁ_s 130p | TAAS550 503
szvie | aym | e Mol wun e | M Bl a8 )G te | Panses e
4o0M. e toroal | so ekl 30p | 4017 110p | 4047 115p | 4511 200p | LM310TO5 160p | TAD100 160p
OEV"_IEFS 10p RArs TR0l znp 10K Lin 30p 4018  250p | 4049  7op | 4516 140p LM311TO5 260p | TAD110 130p
V4 10p 41150 5" 5800755 509 25K Lin 30p 4020 140p | 4050  50p | 4518 110p | LM317K 325p | TBA120S R0p
V7 10p | 6.8/25 e i Pl 50K Lin 30p | 4022 180p’ 4054 130p |'4528 130p | LM32N 350p | TBA120T 125p
V0 100 | 10710 sp | 0083 Tom| 100KLIn  30p LHs6oN $o [ Toasa0g oo
op | TBAS530 215p
ggg }gp 10/18 5o | 2000/100 120p} 250K Lin 3% | BRIDGE RECTIFIERS LMs555 35p | TBAS40 230p
Ve 1o | 10125 50 | 3300116 40p| 500K Lin 30p LM710T 05 60p | TBA540Q 240p
| toms  se | Sioe  azp| 1 Meg Lin 30p | 1A 50V 25p | V/REG. LM710DIL 65p | TBAS550Q 335p
gw :gp 10/50  5p g Pl o Meg Lin  30p | 14100V 300 | 7505 140p | LM723TOs 75p | TBA560C 335p
P | 2o/6v3 s5p | 3300/63  BOp 1A 200V 30p LM723DIL 75p | TBAG41A12 250p
5V6 100 | 25/10° 5p | 4700/25 45p| SKLo9 30p | 1A 400V 35p | 7812 140p | IM748 45p | TBAT20 250p
6V2 190 | 5516 5p | 4700140 sop| 10K Los 30p | 1A 600V 40p | 7815 140p | LM1303N 155p | TBA80O 110p
%g }gp 22/25  5p 470063 120p| 25K Log 30p | 2A 50V 35p | _oig 140, LM1458 100p | TBAB10S 110p
8v2 1op | 2288 se 50K Log 30p | 2A100v 50p P | LM3%0ON 90p | TBAS20 100p
g ton | 220 6o SR 100K Log 30p | 2A 200V 55p | 7824 150p | MC1atoP 185p | TBA990 280p
2 100 | 336va sp . AOP'lTons 250K Log o MIM7;311 14 Pin 30p | TCA270Q 250p
11V 10p 33186 6p 500K Log 30p ; MMa31e 430p | TCA270S :50;1
iV Be | s sm [Muleraorenel X0KLes 3o | SPECIAL SCOOP OFFERS | Missi S50 | ZN414 25
33/40 p |« p
v, |30 o | om  sp | 2Megleg 3op LEDS 125 N L2
iy Tup | o w foum b - oR 2 RED oLy
209 e | 428 & | o7 sp : 100 for £9-00 Mullard BTY8?
22y 10; 47738 o -0068 5 SPECIAL 1000 for £60-00 100R 100V 8-5A \ £1-00
30V 10p | 4150 7 | 0f 5p SPECIAL QUOTATION FOR 3817 DPC Clock Chip £6-50
33v 10p | 100110 ep -022 5p OFFERS LARGER QUANTITIES
100 Mixed 100116 6p 033 5p ENAMELLED COPPER WIRE 50GR REEL
Zeners 850 100/25 8p :047 5p BC147
p 10050 5 R 8p BC148 SKELETON s 14SWG 40p | 24SWG 50p | 34SWG €0p
100/63 10p -22 7p BC149 100 PRE-SET D 125 15p | 16SWG 40p | 26SWG 50p | 36SWG 65p
125/15  6p 33 9 BC157 ASSOR- POTENTIO GREEN -125 25p | 18SWG 45p | 285WG 55p | 38SWG 70p
DIL G 0 47 12p BC158  TED 4 ELLOW -125 25p | 20SWG 50p | 30SWG 55p | 40SWG 70p
SOCKETS 22008 1o ;.go ;gp SE}:B 4:5105’1} METERS ED 2 sp | 22SWG 50p | 32SWG 60p | 42SWG 80p
X ) { n “50p GREEN -2
A 47 35p 1 YELLOW -2
8Pin  13p [ 220050 20p BF10 0:1W 100R-1m Bp o
in  14p | 330/25 150 | g3  gzop BF196 DL747 06" 3 IN4148 DIODES BY TEXAS/ITT
QoPin 1% BF197 Display  200p 100 for £1-50

XEROZA RADIO

306 ST. PAUL'S ROAD,
HIGHBURY CORNER, LONDON, N.1

TELEPHONE 01-226 1489

Easy access to Highbury via Victoria Line (London Transport) British Rail

TEXAS TIS88A VHF FET 10 for £2-30, 100 for £20-00

741 OP AMP 10 for £2-00

7410
7412
7420
7430
7432
7442
7474
7476

555 TIMER 10 for £2-80

10 for £1-00
10 for £1-50
10 for £1-00
10 for £1:00
10 for £2-00
10 for £3-50
10 for £2-00
10 for £2-50

7483
7493
7496
74107
74121
74153
74161

10 for £7-00
10 for £2-50
10 for £4-50
10 for £2-00
10 for £2-50
10 for £4-00
10 for £8-00

Manufacturers (Large and Small) we welcome your enquiries. Qverseas Buyers/Agents etc, let us know your requirements.

PLEASE NOTE ALL PRICES INCLUDE POSTAGE

AND V.A.T. AT 8 OR 1219, AS APPROPRIATE
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890 EDITORIAL—Band-Switch
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904 PW READER'S PCB SERVICE—Prices and details of the PCBs available

909 PRODUCTION LINES—Information on the latest products ... AlanMartin

927 HOTLINES—Recent developments in electronics .......ceeiiiiiinvinreiiniereiiieeaatarinaen. -« ..Ginsberg
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928 ON THE AIR—AMmateur Bands .......ccccviiiiiiintecreressanstnasaratsnsannnsnns Eric Dowdeswell G4AR
SW Broadcast Bands ......c.cvviiiiiiiiiiiiii ittt Charles Molloy G8BUS
MW Broadcast Bands ........c.oiiiiiiiiiiiiie it Charles Molloy G8BUS
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VHF Personality—Henry Hatfield ...............cooiiiiiiiiiiiiiinn Ron Ham BRS15744

938 KINDLY NOTE—Jubilee Organ. Mystery Train Tour, March 1978.

Il For our Constructors

892 PW “PURBECK"” OSCILLOSCOPE—1 .........c.cvvvviiiiininnns '0000000008000000000000G lan Hickman
A 5 MHz single-beam measuring oscilloscope :

896 DESIGN YOUROWN PROJECTS—6 ........ocviiiiiiidiiiiiiiiiiininnens Toby Bailey and Bob Whitaker
A TTL interface circuit . ’ . ]

899  “SLIM JIM” 2-METRE AERIAL ........... 0G000060800a900089000a00a06a0060600a000a08a0830aa04 F. C. Judd

A novel omni-directional design

910 EXPERIMENTER'S CORNER
LED Light Display. Transistor Gain Indicator

912- “EUROPA" STEREO AMPLIFIER—2 ..................cc00ts O C. Toms B.Sc.
Construction and setting up ’
917 uDECNOLOGYProjectNo.Z N000000000000000000000000009600005000000090006060000000a0000 David Gibson

The Grip 'n Grow

919 'ECONOMY TIMING STROBE—EXTRA DATA
Some design improvements

920 VHF WAVEMETER ... ..ttt iia it riatseiaaneiasisestansssinsnss s M. Tooley BA
An absorption wavemeter for the transmlttlng amateur

Il General Interest

902 THE S-METRE ST ORY 3 ... ittt itttiarttaatettaasasitattetaansanannssnns Ron Ham
Memories of the days when amateurs were licensed to operate on the 60MHz band
905 IC OF THE MONTH ... ittt tteearae s iaanatttertnsaasannnsessssnnns Brian Dance M.Sc

The 2N5777 Photo-Darlington sensor
922 SO YOU WANT TO PASS THE RAE ?—8 .. John Thornton Lawrence GW3JGA and Ken McKay GW8CMY
Modulation and measurements :

936 LAMBDA CIRCUITS ... .o ittt it Brian Dance MSc
An unusual circuit based on complementary f.e.t.s.
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GREENWELD
443 Mlillbbrook Road Southampton
S0O1 OHX Tel(0O703) 772501

BUY A COMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL
HELP YOU

% SAVE ON TIME—No delays in
waiting for parts to come or
shops to open!

% SAVE ON MONEY—Bulk buying
means lowest prices-——just com-
pare with others!

% HAVE THE RIGHT PART—No
" guesswork or substitution
necessary!

ALL PACKS CONTAIN FULL SPEC,
BRAND NEW, MARKED DEVICES—
SENT BY RETURN OF POST. VAT
INCLUSIVE PRICES.

K001 50V ceramic plate capacitors,
5%. 10 of each value 22pF to 1000pF.
Total 210, £3:35

K002 Extended range, 22pF to 0-1uF.
330 values £4-90

K003 Polyester capacitors, 10 each of
these values: 0-01, 0-015, 0-022, 0-033,
0-047, 0-068, 0-1, 0-15, 0-22, 0-33,
0-474F. 110 altogether for £4:-75

K004 Mylar capacitors, min 160V type.
10 each all values from 1000pF to
10,000pF. Total 130 for £3:75

K005 Polystyrene capacitors, 10 each
value from 10pF to 10,000pF, E12 series
5% 160V. Total 370 for £12:30

SIRENS
Work off 4 x HP7 batteries, emlt very
loud noise. Overall size 110 x 75 x
60mm. Use as Burglar Alarm in car,
house, workshop, etc. ONLY £1-95.

VEROCASES

Plastic top and bottom, ally panels
front and back.

Type

1410 205 x 140 x 40mm £3-70
1411 205 x 140 x 75mm £4-17
1412 205 x 140 x 110mm £5-20
1237 154 x 85 x 40mm £2-83
1238154 x 85 X 60mm £3°05
1239 154 x 85 x 80mm £3'75

VERO PLASTIC BOXES
Professional quallty. two tone grey
polystyrene with threaded inserts for
mounting PC Beards.

Type

2518 120 X 65 x 40mm £2-24
2520 150 x 80 x 50mm £2-68
2522 188 x 110 X 60mm £3:72
Sloping front version.

Type

2523 220 x 174 x 100/52mm £6:80
1798 171 x 121 x 75/37-5mm £4-65

Gen. purpose plastic potting box
71 x 49 x 24. In black or white 40p.
Hand Controller box, shaped for ease
of use in the hand, 94 x 61 X 23mm 64p.

RELAYS and SOLENOIDS

Open construction relay with 2 10A cfo
contacts, coil rated 24V ac, but works
well on 6V DC 60p.

240V ac enctosed, 11 pin plug in base.
3 10A c/o contacts, £1-20.

540IV ac open, 2 15A c/o contacts £1-50.

K006 Tantalum bead tors. 10
each of the followlng: ' 0-1, 0-15, 0-22,
0-33, 0-47, 0:68, 1, 22, 3-3, 4-7, 6-8, all
35V; 10/25 15/16 22/16 33/10 47/6 100/3.
Total 170 tants for £14-20
K007  Electrolytic  capacitors 25V
working, small physical size. 10 each
of these popular values: 1, 2-2, 4-7,
10, 22, 47, 1004F. Total 70 for £3-50
K008 Extended range, as above, also
including 220, 470 and 1000uF. Total
100 for £5-90
K021 Miniature carbon film 5% resistors,
CR25 or sImilar. 10 of each value from
}:IOGR(}MM' E12 series. Total 610 resistors,
- 00

K022 Extended range, total 850 resistors
from 1R to 10M £8-30

K04t Zener diodes, 400mW 5% BZY88,
etc. 10 of each value from 27V to 36V,
E24 series. Total 280 for £15-30

KUM'IZO As above but 5 of each value
£8-

71b BARGAIN PARCEL
Hundreds of new components—pots,
switches, resistors, capacitors, PC
Boards with semiconductofs, loads of
odds and ends. Amazing value at only
£3-

PC ETCHING KIT MK I -
Now contains 200 sq. ins. copper clad
board, 1ib. Ferric Chloride, DALO etch-
resist pen, abrasive cleaner, two mini-
ature drill bits, etching dish and instruc-
tlons. £4-15

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

CALCULATOR CHIP
Type C500 by Gl. 4 function 4+ constant.
8 digit. Multiplexed output for simple
keyboard interfacing. 24 pin DIL. With
comprehensive data + socket £1-50.

DARLINGTON COMP PAIR
BD635A and BD696A—45V 8A TO0W
plastic power!! gain 750 @ 4A. PNP-
NPN pair £1:50.

VERO OFFCUTS
Pack A, All -1 Pack B, Ali 0-15”
Pack C, Mixed Pack D, All ¢:1” Plain
Each pack contains 7 or 8 pieces with
a total area of 100 sq. in. Each pack
is £1-50. Also available by weight.
1lb £4-20, 10ib £32-50.
17 x 331" Strips: 01" £2-20; 10 for £15

0-15"” £1-96

0-1” Plain £1-83

Our retaif shops at 21 Deptford Broad-
way, London, SE8 (01-692 2009) and
38 Lower Addiscombe Road, Croydon
(01-688 2950) stock ~ some of the
advertlsed goods for personal callers
onty. Ring them for details.

All prices quoted include VAT and
UK/BFPO postage. Most orders des-
patched on day of receipt. SAE with
enquiries please. MINIMUM ORDER
VALUE £1. Official orders accepted
from schools, etc. (Minimum invoice
charge £5). Export/Wholesale enquiries
welcome. Wholesale list now available
for bona-fide traders. Surplus com-
ponents always wanted.

Id, rated 48V DC, but work on
24V. 10mm push or pull action. Single
hoie fixing. Size 27 x 18 x 15mm.
Made by Varley. Only 40p.

SCR & TRIAC SCOOP!!

C1067—100V 6A Plastic SCR. 3 for £1.
10 for £2-50.

6A 600V TRIAC—Plastic, only 75p. 10
for £6-50, 100 for £51.

EDGE CONNECTORS

Special purchase of these 0-1” pitch
double-sided gcold-plated connectors
enables us to offer them at less than
one-third thelr original list pricel

18 way 41p; 21 way 47p; 32 way 72p;
40 way 90p; 49 way 111p.

SOLAR CELLS
As used on space labs, etc., these tiny
cells give 50uA @ 0-5V in sunllght.
Ideal for powerlng small C-MOS pro-
jects, etc. Can be banked together for
greater power output. Size 19 x 6-5mm.
3 for £1; 10 for £3; 25 for £7; 100 for £25.

POWER PACK

Wood grained metal case 80 x 80 x
75mm  containIng mains transformer
giving 6V @ 200mA, 2 co-ax. sockets,
PC board with 13” fuseholder R's C’s,
etc. Only £1.

S-DECS & T-DECS
S-DEC Breadboard £2-25
T-DEC Breadboard £3-95

1977/78 CATALOGUE NOW
AVAILABLE — MUCH BIG-
GER AND BETTER, WITH
50p DISCOUNT VOUCHERS
ONLY 30p, Plus 15p POST.

COMPONENT PACKS

400 asstd. carbon reslstors £1-50
100 Wirewounds 2-15W £1-50
200 Miniature resistors, §, I, and W
£1-30
200 poly, mica, ceramic caps £1-20
100 polyester, -01-2-2uF £1-00
200 PC resistors 75p

TEXAS 741

8 Pin DIL—Full Spec.
100 off £19-50
25 off £5-50

BARGAIN MONTH! POST FREE £5+

FREE 1978 CATALOGUE SALE LIST. MANY SURPLUS &
CLEARANCELINES. SEND S.A.E. DO YOURSELF A FAVOUR
A SEMICONDUCTOR POWER HOUSE.

TRAMPUS ELECTRONICS Lid., 53-60 GROVE RD.,WINDSOR,
BERKS. SL4 1HS. TELEPHONE WINDSOR (07535) 54525,

Fast service on ex stock product. Normatly 24 hour turn around.
Quality devices to facturers specifi No i order
charge except Barclaycard or Access by post or telephone £5 mlini-
mum. Send C.W.0. post free over £5, except invoiced or credit card
orders, otherwise add 20p post & packing. Add 8% VAT to Items
marked®. 12% VAT to unmarked [tems.

BULKBUY BARGAINS ; REDUCED LINES

CARCLAVCARD
S
BT

LEDs " & 0-2” dla

Red no clip 9p% | FULL SPEC. PAKS IC's & TRANSISTORS

0:2"0r209&clip  12p% | ANl £1 each - | BC107  8p* ) MUE2955 - £1°

Colour LEDS all  16p® { PAK A: 12 x Red LEDs. | BC108  8p* | MJE3055 S5p*
£1° ORP12  S0p*

BC109 8p R
DISPLAY PAK C: 4 23058 30w | BGroaizja P | TIP29ss spe
14 x 0!
05, DI & 1072 sepe e sope | TIP30S5 S5p

p
06" DL747/2 PAK D: 12 x BC109 £1° | BC1s2/3/4 7p | 2N3035 45p°
TGS Gas Detectors £5° | PAKE: 13 x BC182 £1 | BC212/3/4 7p | 2N3702/4 8p

PAK F: 13 x 2N3704 £1 | BCY70/1/2 2N3819E 18p°

PAK G: 7 x BFY51 £1° 20p® | 2N3820 “38p°

CAPACITORS PAK H: 7 x 2N3819E £1° | BD131/132 eq | 2N2646 50p°

Ceramlic 22pf to 0-5 Sp gﬁk fé 640* fﬁaﬁﬁ‘a g: Mossss 39p° ‘;"N?g'{ +so2s°
: atc

Tooourony 411200008 | BAK M: &% Palr NPN/ £1-50+ | inis Bush Sets

Tantalums only  16p ea PNPZA £1 AOD 10p

PAK N: 50 x DA81/91 £1 | ZENERS 400MW

M o
PAKP:20x Plastic100 £ | DIODES: |NA143/014 o5
RESISTORS /iw 2pea | BAK B 14 X BCIOT £1011 1N4o01 5p* " 4004 7p°

Presets 10p .Pots 25p 0 LINEARS: 7812 £1*
PAK T: 10x NPN 2A GED:. g‘oz;l’“ J ;81153 175g:
3 pin29p® | 78013 £1-4¢
PAK U: 4x 1A 50v SLR £1 3080PA  £1° | LM

1 MATRIX PAK V: 40x5MFD 10y £1
A2p 33" $907 | PAK Wi 20 Elecrolyiics L R

DiL'Board 6 x 47 £2.50° | PAKY:4 x LM3oij14 £+ | 747~ 83p% | LM3%00 ~63p
Dalo PCB Pen 65p* | PAK Z: 20 x 2N3702 ;’:g;g‘ B ;Aﬁn&wx 1:1
Nylon Board Copper 5“54. Ng\{\/nle’APK)F(. o) :1 805 ?. 414R! ]
() Y B4
Tub FEC Etch'tkg  £1° | TRIAC: 00 £1% ],:ggTTL 1:9: ;Izg :gp:
RS Bleeper12v  £1-50° | SCR: 4A 400v (106) 50p® 7405 .P, e nn.
Knobbs: Cheap 10p* [ DIAC: BRI0O/STZ 25p | 7413 2700 | 74123 L
Relay. Multi Pole 12v £1* [ SCR: TAG 1A/600v 60p | 7450 8 s el
Silicon Grease Satchet IaDll,nsockets: 40 Prcoﬁle2 . | 7430 20p°® mos e

e e | P | 7465 sop® 18p°
*Digital Clock IC  £2 4 or 16 pln 15p 7447 79p° ! 4011 18p°®

FREE: 1978 CATALOGUE SALE LIST. SEND S.A.E. BARGAIN OFFERS!
THIS MONTH'S SNIPS. LIMITED STOCKS.
TUNER MODULE. BRAND NEW EXPENSIVE. EX MUSIC
CENTRE MW, LW, FM, MPX PUSH BUTTON £22-50

7 watt STEREO AMPLIFIER MODULE £31- 69

TUNING GANG.
AIR SPACED 0-366/395
PC. HALF PRICE £1 ea.

SO YOU WANT TO
PASS THE RAE?

THE RADIO AMATEURS' EXAMINATION MANUAL
(7th edition)
by G. L. Benbow, G3HB

A pass in the Radio Amateurs’ Examination is required before the
authorities will grant an amateurradio transmitting licence, and the
aim of this book is simple: to provide sufficient informationto enable
its readers to pass that examination, This new edition has been
revised to take account of the changes in licence conditions which
took place at the beginning of 1977, and is valid for both the May
and December 1978 examinations.

Chapter titles are: Becoming a radio amateur; Elementary
electrical principles and calculations; Thermionic valves andtheir
applications; Introduction to semiconductors; Power supplies;
Receivers; Transmitters; Measurements; Propagation and aerials;
Interference; Licence conditions; Tackling the Radio Amateurs’

Examination.
87 + viii pages £1:60 post paid

RADIO AMATEURS' EXAMINATION
QUESTIONS AND ANSWERS
This new book is a collection of model answers to typical Radio
Amateurs' Examination questions, and should prove invaluable to
candidates as a revision aid. The answers given are complete with
diagrams and worked calculations where necessary, and demon-
strate the sort of answer required to achieve a good pass mark.
118 pages £2-00 post paid

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

The RSGB is the national society representing all
UK radio amateurs. Membership is open to all
interested in the hobby: write to the membership
section and ask for full details.

Radio Society of Great Britain
35 DOUGHTY ST., LONDON WCI1N 2AE
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l OWAn DISCO SYSTEM

(I) TWIN T/TABLE CONSOLE with
PRE-AMP, and POWER OUTPUT
STAGES (2) & (3) PAIR 50 WATT
LOUDSPEAKERS including 12” UNITS

(Total £206
Also available 200 WATT SYSTEM  £199- 95 Carr. 5475

TD1 DISG(I cn"solE Incorporating twin BSR type turntables & Sonotone

Also MONITORING FACILITIES, plus Treble and Bass Controls. Separate Input for ‘mike’ with vol.
control. Black Vynide covered Cabinet with lid
Or Dep £16-49 &-18 {'tatly pymts. £6-75 (Total £137-99)

TD2S STEREO VERSION OF ABOVE £125.00 carr. £3.00

ALL RSC PRICES INCLUDE VAT

* DISCOMAJOR POWER DISCO CONSOLE with integral Power Amplifier.
* TWIN FULL SIZE BSR turntables with cueing device.

% CARTRIDGES wi!h Diamond Styli.

% 3 SEPARATE VOLUME CONTROLS for each turntable and Mic.
goNSOL&gOMPL’ETE WITH LID. FULL HEADPHONE MONITORING

£169'95

Terms: Deposlt £30-00 and 18 fortnightly pyts. £9-80
-40) Carr. £4° 00

of Acos Cartridges with diamond styli. Separate Vol. controls for each turntable.

Carr. £3-50 £

DISCOMAJOR/100 TWIN TURNTABLE POWER CONSOLE £139.95

Twin Full size BSR turntables, Sonotone or Acos Cartridges with Carr. £3:50
Diamond St Facnlmes as TDI Consolc but with built-in 100 watt PoweraAl;npllﬁer

: X lete with lid. Terms: Deposit £19:95 and
18 fortnightly payments £7-70 (Total £158-55)

DISCOMA]OR/ZOO £159.95 carr. £4-00
200 watt version of above.
Terms: Dep. £29-95 and 18 .
fortnightly payments £8-60
(Total £184- 75)

RSC PHANTOM 50 COMBO AMP. £69'95

Rating 50 watts, 3 inputs, 2 vol controls, individual Carr. £1-50,
Bass & Treble controls, Suitable for Lead or Rhythm Guitar, mic.,
Radio, Tape, etc. Inc. High Flux 12” 50w Speaker. Dep. £10-95 & 8
monthly payments £8-71 (Total £80-63).

IOOW POWER (SLAVE) AMPLIFIER

Suitable for use with DISCO- Consoles Also for
increasing output of lower-powered Amplifier.

Dep. £9:00 and 8 mthly f
S: %5 (T 013?257 g:l) CarrYt;SIO 50 £49 95

100 100W MODEL £69.95 Carr. £1-50.

TITAN 100W BASS BINS £99-95 3l
High quality 15” high flux Bass Unit and J104 Horn
Tweeter in folded horn enclosure providing amazing level
of sound output. Terms Dep. £14-95 and 18 fortnightly
payments. £5-58 (Total £115°39) Carr. £3-50.

FANE ‘NEW POP RANGE’ SPEAKERS

Power ratings R.M.S. Cont. 2 YRS GUARANTEE
*Gayss 14000 Imp 8—15 ohms, CARR F

ALL MODELS AVAILABLE—CASH or TERMS
127 POP 40 45w £14-95 [5” POP 80 80w £29-95

12” POP 50H 50w £16-99 18” POP 100 100w £49-95
127 POP 75 75w £22-95 18" POP 150 150w £55-00
157 POP 70 70w £25-95

TITAN GROUP/DISCO SPEAKERS ~ GUARANTEED
Carr. £1-20, under £18, over this add 6p per £1. § YEARS
Value RSC Price
£15-00 £11-95
£21-00 £13-95
£36-00 £25-95
£26-00 £16-99

Stockist of
LIGHTING
by PULSAR
and
Optikinetics

T12/45 127 45w
T12/60 R12” 60w
T12/100 12”7 100w
T15/60 15” 60w

TITAN TA/50A 50W AMPLIFIER

Solid state, 3 sep. controlled inputs plus Master

control. Bass, Treble & Presence Controls.

Vynide covered cab. with £¢:orm=r protectives.
9

}l‘alliue £6(})ll Terms: Dep.
mont| ts £6-05.
(Total £57-40) Carr. £1. £49.95 ©
Matching Cabinets 1 < 12 £29-95,2 x 12” £49-95
TITAN TA/100A 100W AMPLIFIER

f TWIN CHANNEL—4 INPUTS £69 95
{NORMAL OR BRIGHT)
A De-luxe professional unit with Carr. £1:50

many facilities. R.M.S. Rating. Matching
2 x 12" 120w Cabinet speaker £49-95 with
above only. Carr. £1-50

T15/70 15” 70w £28-00 £19-95 =
T15/100 15" 100w £41-00 £29-95 Rating RMS

T18/100 18” 100w £47-00 £36:95 Imp 8-15 ochms
CABINETS FOR ABOVE Heavy duty, finished in black

Vynide with Vynair fronts, protective corner pieces. VYarious
sizes and cut-outs. TE1 1 x 12” £11-95
TE2 2 x 12” £16-95. Low Deposit Terms on orders over £20.

. TITAN TA/100C COMBO

100w R.M.S. Amp. incorporating a fabulous
Fane Crcscenclni; 12”!}101(.’: wgtt spkr for really
superlative results wi Al %

Guitar Carr. £5 £119-95

*
GROUP
Equigment

y
CARLSBRO
and FAL.
*
FULL
RANGE OF

SPEAKERS
by :
5 Or Dep £17-95 & 18 f'tntly payts £6:69

FAN E (Total £138:37)

lNTEREST REFUN DED on CreditPu rchases, settled in3 mths

JINGLE MACHINES from £37.95 COLUMN SPEAKERS from £29.95
ECHO CHAMBERS from_£53.95 GROUP DISCO SPKRS incabs ,, £11.95

LIGHTING BY PULSAR AND OPTIKINETICS

SUPER-STROBE with 5-5” parabolic reflector £39-95
MAXI-STROBE with 7" parabolic reflector £52-92
JUMBO-STROBE with 9” parabolic reflector £76-95

TITAN ‘ADD-ON’ HIGH FREQUENCY HORN UNITS

MODEL TS2H MODEL T1H

Inc. Pair of highly With single super
sensitive efficient Horn.
%nanse 3-15 kHz.

Bor 15Q2 X 12” or

PROJECTORS Carr. Free

X 15 or 18
Dnve Unit for in-
creased S0
clarity and projcctlon Rating
watts.

Either model £27.95 Carr. 75p Comparable with units at twice the cost.

Terms: Dep £6'95 & 8 mthly pyts £3:12 (Total £31-91)
TYPES FOR VALVE RADIOS &

RSC MAINS TRANSFORME LIFIERS (Ino. LF. GHOKES &

OUTPUT TRANSFORMERS). As prevmu.sly mlvertlsed 6till avallable.

single 15” or 18"
8Q Drive Units.
Maximum ampli-
ﬁcr power output to be 100 watts.

100 -

BUBBLELITE inc wheel £39-95 PULSAR SL SUPER (Sound to lite) £56-95
PATTERNLITE inc cassette £39-95 PULSAR ZERO 3000 (Sound to lite) £84-95
SOLAR 100B inc wheel rotator  £69:95 PULSAR SPOTBANKS (less bulbs) £29-70
BUBBLE GUN inc liquid £27-95  PULSAR REMOTE CONTROL £15-95
FANE HIGH FREQUENCY HORNS ‘)’ SERIES O
MODEL J44 Imsp MODEL J73 Imp 8 Imp 80
ize approx. Size approx 73” X 3" x Size ap-
¥ 33" x 34” x 3 61" Rating 50 watts prox 103"
Rating 30-50 Range 2-20 kHz X 33" x 73"
watts Range Rating 50-70
3-15kHz watts Range 2-15
Carr. Free £14.95

£6.95 Sor
Free dance or total impedance of

Impe
2” 15" of ” Drive units must

FILAMERT OR TRANSISTOR POWER PACK AUTO (STEP UP/STEP DOWN)

-12v. 1a. £1:10, 6-3v. 1-5a £1-08, 6-3v. 2a 8110,
8-3v. 3a £1-70, ’6-3v. 6a 22 a0, 137. 32 or 24v. 1-6a TRANSFORMERS 0-110/120v, 200

FAL DISGU LIGHTING

(2260, 0°0-18v. 13a £2-26, 0-12-26-42v. 2a 23- 19, 230-250v, 80w. £2:00; 150w £5-20; or J104 suitable for amplifier power
CHARGER TRANS 0-9-16v. 1{a £2- 03‘, ‘_'}aa £228! | 250w, £6-37: 500w, 49-84 SYSTEMS from£58 95 up to 100 watts subject to above and
3a £2-82; 5a £284; 6a $310; 8a 23-48, 2 : : 3 Incl 2 Spotbanks and bulbs Carr. Free with HPX2R ‘Cross-over’

not excecd 1mpedancc of single horn
or pair in series. Pair J44, Single J73

" £10.95

New Branches at

LEEDS, HANLEY and
WOLVERHAMPTON

OPEN ALL DAY SATURDAYS (5 Day Wesk)

BRADFORD 10 North Parade (Closed Wed.). Tel. 25343
BIRMINGHAM 30/31 Great Western Arcade.

(Closed Wed.) Tel. 021-236 1279
CARLISLEaEngIIah Street (Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq., The Precinct,

BARCL

Prices correct at 31.1.

LEICES TER 32 High Street (Clos
LEEDS 16-18 County (Mecca) Al

All items subjeet to availability

HANLEYStoke-on-Trent.MPlccadilly'rev 267764
HULL 7 Whitefriargate (Closed Thurs.).

Bucllycud & Access MAIL ORDERS & EXPORT ENQUIRIES T
PHONE ORDERSB quoting A'UD!O HOUSE, HEXCONNER LANE, LEEDI, 18.
CARD NUMBER accepted Tel: 0532 577631.

MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS C.W.0. or 0.0.D. No, C.0.D. under £3. POSTAGE 60p PER
GRDER OR AS QUOTED. Phone or Write for FREE CATALOGUR.
MIDDLESBROUGH 103 Linthorpe Rd. (Cl. Wed.) Tel. 247098
NEWCASTLE UPON TYNE 59 Gnlllnger St.

( d Wed). Tel, 21469
NOTTINGHAM 19/19A Market Street

PRESTON (Closed Thurs.). Tel. 48088
41 Friargate Walk, St. Georges Shopping Prec.  Tel. 51979

AYCARD

78 E. & O.E.

Tel. 20505
ed Thurs.). Tel. 56420

rcade, Briggoat:

DERBY 97 St. Peter's Street’ (Closed Wed.) Tel. 41361 (Closed Wed. ) 449609 SHEFFIELD 13 Exchange Street (Caatle Mkt. Blds.)
DARLINGTON 19 Northgate (Cl. Wed.). 5 Tl s LIVERPOOL TEMPORARILY S P RATIVE. db 1o e e Closed Thursy. Tel 20710
ngsway o.e ues el 8 serious fire
DONCASTER 3 Queensgate, Waterdale Centre. LONDON 238 Edgware Road, W.2. (Closed Thurs.).  Difle Underbank (Closed Thirs ) el. 480-0777
EDINBURGH 101 Lothian Rd. (Gl W)~ Fel, 3500581 -MANCHESTER 60A Oldham Strest (Closed Wan e Wultrun Way
othian ed f am -1 088 € ulirun
GLASGOW 326 Argyle St. (Cl. Tues.). Toi T s | 29000 s WOLVERHAMPTON 8- Y00Rin Y™ 1o, 26612
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VALVE MAIL ORDER CO.
CLIMAX HOUSE, FALLSBROOK ROAD,

LONDON SW16 6ED |
SPECIAL EXPRESS MAIL ORDER SERVICE

»
SEMIGONDUCTORS BCxit 130 | ‘Brigs odie | Saicr U0 [ OAT M) oC8 &7 ) zem paver ode ) anass o
: : erles AT9 -30 83 -55 | ZS278 0S| 2N68 ‘30 | 2N3440 060
BDIf5 0-60 | BFf% 0-13: | BZYB8B 013 | OAB1 030 ( OC84 0-60 | ZTX107 0-11* | ON705 080 | 2N3441 0-80
AAN19 020 « ASY26 045 BC159 0-13* | BD121 150 | BFi97 0-14* | Serles OA85  0-30 | OC122 1:50 | ZTX108 0-10* | 2N706 0-12 | 2N3442 1-20
AAYS0 013 | ASY2r @50 | BC167 0-13: | BD123 1-50 | BF200 0-32. | CRS/105 045 | OA90 -0-0B | OC123 1-55 | ZTX109 0-12* | oN708 .21 | oNosgs 0-50
AAYS2 015 | ASZ15 1-25 | BC170 0-16% | BD131 051 | BF224 0:20° | CRsiiq0 0-60 | OA91 008 | OC138 2-25 | ZTX300 0-12* | 2N9ao  9.26 2N3614  1-20
AAZ13 025 ASZ16 1-25 BC171  0-14¢ BD132 0-54 BF244 0-35* CRS/305 0-45 OA95 0-08 OC140 1-95 | ZTX301 0-13* 2N1131 026 2N3702 0-15*
AAZIS 031 | ASz17 125 | BC172 0137 | BD13S 0'35* | BF257 0-37 | CRS/30 078 | OA200 010 | OGI41 2.95 | 2TX303 o915+ 2N1132  0-26 | 2N3703 0-18%
AAZIT 025 | ASZ20 075 | BCII3 015* | ppegg g-36+ | BF258 042 | CRs/30 0-90 | OA202 011 | OCIT0  0-78 | ZTX303 947 2N1302  0-37 | 2N3704 0-15%
AC107 075 | ASZ2f 1:50 | BC177 019 | BD137 0-37* | BF259 045 | GEx 1-50 | OA210 0'75 | OCi74 075 | ZTX304 0-19* | 2N1303 ¢0-37 | 2N3705 0-15%
AC125 030 | AU0 1-70° | BCi78 018 | BD138 0-40* | BF336 0-50° | GExset 1.75 | OA211 075 | OC200 1-00 | ZTX311 0-12% | aN1304 0-45 | 2N3706 0-14°
AC126 025 | AUM3 1-70° | BCI79  0-20 | gpi3g g.43» | BF337 0-53° | i3\  o.75 | OAZ200 065 | OC201 1-50 | ZTX314 0-20% 2N1305 945 | 2N3707 0-18°
AC127 025 | AUYI0 1-70¢ | BC182 0-11° | ppysg g.47* | BF338 0-55° | cusm  o.75 | OAZ201 0-65 | OC202 1-25 | ZTX500 0-13° | 2N1306  0-50 2:}3;83 0::;.
AC128 025 | BA145S 015+ | BC183 0-11° | gnyss  2.00 | BES21 2-27 GMo378A1.50 | OAZ205 065 | OC203 1-25 | ZTX501 0-14° | 2N1307 0-50 gNgm 0-14'
A om | aam i |scor s foE 1H | B L BEAGE oae s ) oon e o bk e o | e 3G
141K 0- ) 140 3 -25° . oC16 125 205 1-75 | ZTX503 0-17* | 2N1309 0-60
AClé2 020 | BAISs 02 | BC213 o044+ | BRO7 3o | BESss o250 | MUE0 008 | OG0 2ab | OCage 175 | ZTxend sdee | aNien 053 | 2Narid 1°8e
ACH2K 030 | BAISE 043 | BC214 017" | oy g.gs | BEWIO 090 | MUES o.81 | OC22 250 | OC207 1-25 | ZTX331 0.20° | aNde71. 1.50 | 2N3772 1-70
ACIT6 025 | BAWE2 0-05 | BC237 0-17° BEWI1 080 | 4y pcop g.65 | OC23  2-75 | OCP71 1-25 | ZTX550 0-16° | 2N1883 033 | 2N3773 2-85
AC187 025 | BAXIS 007 | BC2s o.120 | BDXI0 075 | BFxes .38 | MIERD 065 | o0 555 | ORPi2 0.83 | iNaid. 0-07 | oneies §.4y | 2N3B1a o0-36*
ACie8  0-25 | BAXIG 0-07 | BC3ol o045 | BDX32 1-42 | BFX85 041 | MyEzoss 1.25 | OC25  ©-90 | R200SB 2:25° | 1N916  0-07 | 2N2148 1-65
ACYIT 065 | BC1o7 012 | BC303 060 DY60 0-75 | DEX87  0:35 |\ F3g55 .75 | OC26  0-90 | R2009  2:25° | 1N40O1 0:06 | oN2218  0-33
ACY18 065 | BCios 012 | BC307 o0-20° SR 033 | BExss -0-32 | MpEIE® %72 | O0C28  2.00 | RepioB 2:25° | 1N4002 0-07 | sNooie 0.42
ACY1s 065 | BC109 043 | BCaog o8+ | BFI1S 0-25 | BEYSO 028 | yippins g.30¢ | OC20  2:00 | T1C44 0-36 | 1N4003 0-08 | 2N2220 g-35
ACY20 065 | BC113 0-15* | BCaz7 0-22¢ BFYS1  0:26 | \ipFios g-30¢ | OC35  1:50 | T1C226D 1-30 | 1N40O4 0-09 | 2N2221 0-22
ACY21 0-65 | BC114 0-18* | BC328 o-18~ | BFIS3 025 | BFysy ¢g-2¢ MPF105 0-30° | 9C36  1-50 | T1L209 0-25 | 1N400S 0-13 | 2N2222 0-25
ACY39 1-25 | BC115 0-19° | BCas7 0-19* | BF154 025 | BFY64 0-30 MPSAgsg«zg' oC41 0:50 | T1P29A 0-50° | 1N4006 0-15 | 2N2223 275
ADNe 010 | BCif6 019¢ | BC3ss o8 | BFISY D35 | prygy y.gp | MPSAOGD-25T | o1, ol | THR30A 0.60° | INADOT 015 | anowcs a7
ADI161 075 | BC117 0-22° | BCY30 1-00 | BF160  0-30 | RSX19 0.34 « | OC43  1.50 | TIP31A 0-62 | 1N40OS 0-15 | 2N2369A 0-21
ADIS2' 075 | 'BCila 06" | BCY3t 1.0 | BFI67  0-39 | BSxop -34 | MPSU0I0-32% | 0 950 | TiP3A 0.75 | ING48 5.0 | oNaseA 021
AFloe 045 | BCi2s 0187 | BCys2 {-00 | BF173  0:39 | BSXp1 g.32 | MPSU060-40° | ocys  g.50 | T§P33A 1-00 | INS400 0-14 | 2N2645 920
AFt14 025 | BC126 0-25: | BCyas 0-.90 | BF177. 0-38 | gTiog {-25 | MPSUSG0-d5° | 500 g0y | Tip3ya 1.30 | INS401 046 | tNouod 9.3
AF115 =~ 0-25 BC135 0-15* BCY34 0-90 BF178 2-45 BTY79/400R NKT401 2:00 | OC72 0-45 | TIP41A 070 | 1S44 0-06 | 2N2905 0-35
AF116, 025 | BC136 0-19* | BCY39 3:00 | BF179 0-48 3:19 | NKT403 1-73 | oC73 1-00 | T1P42A 0-90 | 15920 0-08 | 2N2906 0:25
AFT17 025 | BC137 046> | BCY40 1-25 | BF120  0.45 | BU205 2-25° | NKT404 1-73 | 0C75  0-50 | T1P2oss 1:00 | 15921  0-08 | 2N2907 0-21
AF139  0-40 | BC147 010 | BCY42 0-30 | BFist 045 | BU206 2:25° | NE555 045 | OC4  -0-75 | T1P3055 0-50 | 2G301  1-60 | 2N2924 o-15°
AF186  1-50 | BC148 0-10° | BCY43 0-32 | BF182 0'45 | BU208 2:50* | OA5 075 | OC76 050 | TIS&3 0'35° | 26302 1-00 | 2N2a25 g-17%
AF239 045 | BC149 0-13* | BCY58 0-23 | BF183 045 | BY10OD 0-45 | OA7 055 | OC77  1-20 | ZS140 0-25* | 2G306 1-10 | 2N2926 0-13°
AEZ11 275 | BC1S7 0120 | BCY70 0-18 | BF18¢ 0-39 | BY126 014 | OA10  0-55 | OC81 - 0-75 | 25170 0-12* | 2N404  0-60 | 3N3053 0 25
AF212 275 | BCIS8 0-11* | BCYZI 022 ! BF185 037 | BY127 015 | OA47 o014 | OCB1Z 1-00 | 73178 o0.54> | 2Neso 0:25 | 2N3054 0-50
VALVES L S | Publg | BESNTRM | MGG ) R fa ) secC i) s penmay rus
i . UCF80 0-75° 0-70° 8 -20* | 6L7 0 2 45 5 «
Ei33  3.50* | 024  0-75% 1-20° | UCH42 1:20° | 6AG7 0:75* | 6BS7 4:00° | 6N2P  0-75 | 12AV6 0-60° | 150C2 1-50
AZst  1.10% ) ECC837 0-55, | EL41  1-25* | PC86t 085% | PLS08t 1-60° | UCHS1+ 0-50* | 6AHS} 0-70° | 6BW6 3-75° | 6N3P  0-75 | 13AV7 9.84% 150C4  2-30
CBL31 150 | ECCB4} 0-50¢ | EL42  1-75* | PC8Bf 085" | PL509F 2:72* | UCLB2t 0-50° | 6AKSf 0-30 | 6BW7 1.42° | eNy 0-75° | 12AX7+ 0-45* | 211 5-00
CL3a3  2:00% | ECC857 0-55¢ | EL81  1-10° | PC97  1-08° | PL519t 3-60° | UCL83 1-44* | 6AKG 0-95* | eBX7GT 4-96* | 6P35  3.60° 12AY7 0-82* | 723ABY 8-00
CYa1 _1-000 | ECCBST 0-75% | EL84T 0-45° | pCogot o-75° | PL8O1 1-10° | UF41  0-75¢ | 6ALS5t 0.30¢ | 6BZ6  1.78° | 607  o.go* 12B4AT 1-00* | 80 1-00
DAFo1f 0-40% | ECC911 0-55% | EL86T 0-50* | pCCaat 0-45° | PL802t 2:16* | UFBOF 0-50% | 6AM4 2-30% | 6C4t  0-40° | 6R7 0-80* | 12BA6 0-50* | 811At 3-80
DAF96 1-007 | ECC189 1-00° | ELO1 ~ 3-85* | pCCsg 0-65* | PY33  0-68* | UFS5f 0-50* | 6AMS 3-85* | 6CB6AT 0-50° | 6SA7 0-80* | 15BES 1-60* | 8i2a 725
DESTT 0407 | ECFSOF 0-60° | EL9ST 0-80+ | pCCot 1-05* | PY8it 0-727 | UF8st 0-50% | GAMG 0-652 | 6CDGGA4-00% | 6SCT 0-80% | 12BH7T 0-60° | 8131 1000
DF9e_ 1-007 | ECF82t 0-60> | EL360 2-75° | picisero-s* | PYS2 0-45¢ | UL41  1-00° | 6AN5 2-50* | 6CG7 1-72* | 6SF7  0-80* | 12BY7+ 0-80° | 833A  30-00
DKot 055+ | ECH35 2:00% | EM80 1-10° | hEFa 0.72% | PY33  0-60 UL84T  0-60* | 6ANBAT0-70* | 6CH6 - 4:42* | 6SH7 0-80° | 12E1 4:00 | 866A  8-85
DK92 1257 | ECH42 1-15* | EM81  1-00° | pCraot g.so» | PY88f 1-16* | UM8BO 1-00° | 6AQ5t 0-75* | 6GL6t 0-75% | 6507 o .80+ 30C15  1-20* | 872A  11-40
DK6  1-10° | ECHBIt 0-50° | EM84 1-00* PCF861 0-55* | DyJ00A11-60* | UY4tt 0-75* | AR5 0-70° | 6CW4 4-72° | 6SK7__ 0-80* | 30C17 1-20° | 931A  12-24
DL92  0-75° | ECH83 0-85° | EM85 1-25% PCFa7T 1.00¢ | PYBOO/BTE uysst 0-65* | 6AS6f 0-80* | 6D2f 0-30° | 6SLIGTT 30C18  1-44* | 2050 2-50
DL94  1:20* | ECH84f 0-85* | EMBT 1-50+ PCF0bT1-08 0-92° | 1B3GTT 0-55* | 6AS7GT1:50* | 6DK6  2-49* 0:-70° | 30F5  1-60° | 5642  3-16*
DL9%  1-10° t 0-60* | ENott 055 PCF20111.05¢ | PY801 0:92° | {RS 0-55¢ | 6AT6t 0-65° | 6DQ6B 3-04* | 6SN7GTT 30FL1/2 1-12¢ | 565¢  3-61°
DY86/7t 0-45% | ECL82t 0-55° | EY51f 0-75° . | QQvoz2-6 9-60 | 1S5 0-40° | 6AUSGT4-26* | 6EAS 2-21° 0-70% | 30FL12 1-72* | 5651  1-80°
Ovs02 ©0.80* | ECLS3 1-50° | EYB6t 0-50* | PCF8011055* | QQvo3-10t 1T4 0-40° | 6AU6T 0-55° | 6EBS  2-12* | 6SQ7 0-75° | 3OFL14 1-44° | 5670  2-86*
ES8CCH 1-00 | ECL86t 0-65% | E240  1-25+ | PCF80210-38+ 2:00 | 2AS15 10-00 | 6AV5GT3-74° | 6EW6 ©0-80° | 6SR7  0-75° | 30L1  0-84* | 5814A 2-G0*
EABCB00-40* | ECLL8007-00¢ | E241  1-25* | PCF805 1-44° | QQV03-20A+ 2D21f  0-55 | 6AV6T 0-50* | 6F6 075 | 6SS7  0-75* | 30L15 1-72° | 6080f 6-85°
EACO1 050 | EF37Af 1-60° | EZ80f 0-30° | PCF805 0-30% 10-50* | 3A5 1-35 | GAWBAT1:00 | 6F23  1-60° | 6USG  2:00° | 30L17 1-72* | 6146A  4-27
ET T | B e E%gé;r_ pax ESESQ?; i oows—:g;;g 3CX100A5 BAX5GTS 10* cran it foa ngZT Oidor | b4 0327 | sldeE 4o
i . -45° 3 -00° 20:00 7 075 | 6 [ 6l 0-55° | 30P19 1-12* | 6159 600
1 1-75% | EF41  1-20% | GZ32 0-75* | PCL83t 0-92* | Ri7 1-65* | 384t 0-75° | 6B8 0-75 | 6H3N  0-75° | 6V6GTT 0-60° | 30PL1 1-32° | 6442  15-00
EBO1t 0-30® | EF42  2-00* | GZ33 4-00° | PCL84t 0-50* | R19 1:00° | 3V4r 1.00° | 6BA6t 0-50* | 6H6 0:75* | 6X4f ~ 0-45* | 30PL13 1-72° | 6973 2-61
EBC33 1-75* | EF50f 0-60° | GZ34t 1-52* | PCL85+ 6-36* | R20 1-44° | 4CX250B17-50 | 6BA7 5-12* | 604t 0-75° | 6X5GT 0-55° | 30PL14 1-68* | 7586 6:79
EBCA1 1-25% | EFSOT 0-45% | KT61 3-50* | PCLBS 0-65* | U18-20 2:50* | SRAGYT 1-00* | 6BABA 375 | 646f 0 53¢ | 787 1-00* | 30PL15 1-72%. | 7587- 12-54
EBC81 1-10* | EF83  1-75° | KT66 4-00* | PCL805/85F ugs 116° | 5U4G " 1-52° | 6BC4 371 | 6J7 0-75° | 7C5 1-75° | 35W4  0-60* | 7868  2-93*
EBC90 0-65 | EF85f 0-50* | KT88 4-75% 0-96* | U26 1-44* | 5U4GB 1-00* | 6BE6T 0-45° | 6K4N_ 0-75° | 7Cs 1-25¢ | 50C5  0-70* | 5068 5-50
EBF80 0-45° | EF861 0-45° | KTW61 1-75° | PD500 3-60° | UABCBOT 5V4GT 0-65* | 6BH6T 1-20* | 6K6GT 0:75* | 7HT 1-00¢ | 85A2  1-50 | 8136 1-54
3 1-25° [ EF89  0-60° | KTW62 1-75° | PFL200 1-12* 0-50* | 5Y3GT 0-85° | 6BJ6T 0'80° | 6K7 0-75* | IR 1:50* | 90AG  7-26
EBF89t 0-40° | EFO1t 0-65% | KTW63 1-75* | PL36 1-12° | UAF42 0-75° | 523 1:50* | GBK4 4:21* | 6K8 0-75* | 1S7 2:25° | g0AV 716
EBL31  2.50% | EF92f 0-75* | MU4 1-00* | PL81 055" | UB41 1-25° | 524G 1-12* | 6BL6" 85-00 | 6KD6 478> | 7v4 0-75* | 90C1 1-50
ECC40 1-25" | EFO8  1-25° | N78  7:50° | PLBIAf 1-12° | UBC41% 0-75° | 5Z4GT 1-00° | 6BL7GT 386 | 6L6G  2.50° | 724 0-75* | 90CG 574
ECCa1t 0-507 | EF183t 0-50° | OA2t 045 | PL82  0-60* | UBFS3 0-50 | 6-30L2 1-00° | 6BN6  0-80* | 6LEGA 1-50° 12AT6 0-45° | 90CV  5-99
ECCB2f 0-47* | EF184t 0-50° | OB2f 045 | PL83t 0:85* | UCC34 0-75° | 6AB7 0-75* | 6BQ7A 1-55° | 6LBGT 0.35¢ 12ATTH 0-45° | 924G 7-26
INTEGRATED GIRGUITS |7 o | & o0& |l g |ae pooyiems o) 225 Teassio | DL
- d 10 | 74 45 10 -75¢ -22¢
7470 0-35. | 7493 070 [ 74121 045 | 74148  2:00 | 74178 165 Zﬁj,’;g;‘,( 11720 TBAS60CQ
7400 0-20 | 7412 026 | 7432 0-36 | 7472 036 | 7494 080 | 74122 060 | 74150 1-75 | 74179  1-65 A 322+ | Sockets
7401 020 | 7413 0-45 | 7433 0-37 | 7473 0-36 | 7485 0-80 | 74123  1-00 | 74151  0-90 | 74180  1-65 | TAA5702:30° | Tpag73 2.19+
7402 0-20 | 7416 0-40 | 7437 0-42 | 7474 0-40 | 7496 0-90 | 74125 0:80 | 74154 2-00 | 74190 1-48 | TAA630S TBAT700 1-52* 8PIN 015
7403 0-20 | 7417 0-40 | 7438 0-37 | 7475 059 | 7497 3:67 | 74126 080 | 74155  0-90 | 74191 148 3:50° | TBA720Q 14PIN 0-15
7404 0:26 | 7420 0:20 | 7440 0-22 | 7476 0-42 | 74100 1:75 | 74128 0-80 | 74156 0-90 | 74192 1-25 | TBA480Q 2:30° | 16 PIN 0-17
7405 0-23 | 7422 0-25 | 7441AN 0-92 | 7480 0-60 | 74107 0:45 | 74132 0-30 | 74157 0-90 { 74193 1-25 1:84* | TBA750Q
7406 0-55 | 7423 035 0-78 | 7482 985 | 74100 086 | 74136  0-68 | 74159  2:50 | 74194  {1-25 | TBAS20Q 21
7497 0-55 | 7425 0-35 | 7T447AN 1-20 | 7483 1:00 | 74110 057 | 74141  0-85 | 74170  2-60 | 74195  1-10 2:30* | TBA920Q
7408 0-28 | 7427 0-35 | 7450 0-20 | 7484 1:00 } 74111 o0-86 | 74142 300 | 74172  5-00 | 74196 1-20 | TBAS530 1-98° 2-99%
7409 0-28 | 7428 050 | 7451 020 | 7486 040 | 74116 1-89 | 74143 300 | 74173  1-75 | 74197 1-00 | TBA540Q TCA270Q 2-99*
7410 0-20 | 7430 0-20 | 7453 0-20 | 7490 852 | 74118 0-95 | 74144 3-00 | 74174  1.57 | 74198  2-25 2:30° | TCAT760A 1-38°
BASES GRT!S 4EP1 25:00 | VCR138A* 12-50
4EP7 25-00 %2;1332: 800
4 4EP11 25-00 3-00
BG7 unskiited8-15 | 1CP3{ 3100 | 5ADP1 35-00 | VCR517B*  3.00
BTG skirted 0-30 | 2AP1* 8:50 | spp1* 10.00 | VCR517C*  3-00
B9A unskirted 8-15 2BP1* 9:00 SCP1* 5-90
{ BO9A skirted 0-30 3BP1 800 5CP1A 4000 Tube Bases 0-75
. Int Octal 0:20 3DP1* 5-00 . *=Surplus
N SFP1SA 500 20
Nuvistor 025 FpT* 700 | Cipye 500 | VAT 8%
Loctal 055 | 3FET 300 | bers 25-00
8 pin DIL 015 | 3yp1e 800 | DG7-32 36-00
14pinDIL 615 | 39pos g-00 | DH3-91 31-00
16 pin DIL 017 | 3Jp7* 10-00 | DH7-1 68-00
Valve screening SKP1* 15-00 VCR97* 5-00
cans all sizes 030 3RP1* 35-00 VCR138* 10-00
Terms of business: CWO. postage and packing vaives and semiconductors 25p per order. CRTs 75p. Items marked* add 12: % o
VAT. Others 8%. 1 Indicates cheap quality version or surplus, but aiso available by leading UK and USA manufacturers. Price Telephone 01-677 2424
ruling at time of d. tch. A t facilities Hlable to approved companieés with minimum order charge £10. Carriage and Telex 946708
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. P&P 8% VAT E & O.E.

QUOTATIONS FOR ANY TYPE NOT LISTED SAE.
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N\ [/ . 7 The EFBA00, a 4 stags varicap tunerhead, tuning 88-108MHz
with a bias swing of just 2 - 8 volts DC. A single 1C provides
. all functions, including PIN-diode -AGC driva, balanced mixer,
ODULES OK ? RF amplifier. Alf this and edge connaction too | £9.75 built.
TUNER M . P

We've said it before, and we'll say it again;

We offer the Largest and the Best range of FM Tuner modutes in the UK, Europe and we

believe in the World, (Please advise us if you know differently.) We gasp when we read the
unsupportable claims of other 'suppliers’, describing things like deviation muting, which wehave

been offering in our 7030 FM |F system for ages. Long before 'most others gave it a thought .

To read some adverts, you might imagine somebody had Just discovered the wheel. Furthermore,

we belisve good signal processing is more important than rows of pretty lights and numbers, don’t you?

ALL NEW CATALOGUE

To celebrate our new range of |Cs, components, coils, filters, FM and AM modules etc., we are
presenting an entirely new catalogue, which is free if you send an A4 SAE (15p stamp on it pse}, and
the front page from one of our old catalogues. This offer ceases on May 31st 1978, when the normal
price of 45p will apply. The new catalogue contains radio and wireless features centred on our new
developments with Sprague, Telefunken and RCA, with the TDA1083 MW/LW/FM/Audio all-in-one

IC system, the TDA1062 4 stage IC tunerhead, the CA3189E IF system, the Hitachi HA11219 FM noise
blanking system and other radical new technology announced in the past few months, We are certain
this will be of great value and interest to anyone concerned with radio and RF design.

Always in the laading group, here is Ambit's 73189 IF system.

The rest of our new range includes resistors, capacitors and many Items that now complete our _optional 2 or 3 6pole linear phase IF filters, 2x<MOSFET IF

tange for the elactronics enthusiast and designer. We naturally carry the very latest in radio AGC stage, with tha CA3189E. £16.25 built and aligned.
icond s, and are pl d to report many new devalopments in the past six months, that ¥

are now readily available, with technical backup, from Ambit. But quite apart from our tachnical | (

capability, we think you will find our prices attractive, and our product always first quality, | ! i

Examples from the range of components, modules etc.:

Resistors % watt types in E12 series, 1 ohm to 10M ohms (Mullard/Iskra/piher}) 15p/10

Minimum order 10 per volue please. Minimum resistor-only order £1,50. q

Ceramic plate and disc capacitors: oniy miniature and compact types eg. 10nF: 36p/10

CA3189E: RCA's new |F system, £2.75 inc. detector coil and 22uH choke.

TDA1083: Spragus/Telafunken AM/FM/Audio IC, 800mW output max £2.55

TDA1062: Telefunken FM tunerhead iC, good for 200MHz, £2.756 '

Modules as previously advertized, plus these nsw ones: EF5803, 93189, EF6400, MPX decoder:

91196B: The supsrior HA1196 now with a 2W monitor amplifier, and optional adjacent or

slternate channel notching facllity, as well as a 55kHz low pass filter, pilot tone filters ete. £16.46

New from TOKO: CFM2 series 4 section ladder fliters for 455kHz 6 & 12kHz versions £1.36 each, i - - o 3 v o

CFM2 2 section mechanical filters for 45BkHz, same size as CFS serias filters! Plus other............. The EF6B03 here is shown less the tinplate shielding can normally supplied
The EFB803: the uitimate? 2x low noise MOSFET RF stages
with AGC, MOSFET mixer, very loose stage coupling for super

]
n ; high Q. Amplified local osc output, Used in conjunction with
the 73189 system, provides 35dB S/N with 0.83uV PD input,
And all these modules are Britlsh Made. EF5803: £10.75.
2 GRESH AM RO AD BRENTWOOD ESSEX Prices excluda VAT, Postage 26p per order, Catalogue (ses text) 46p,
| Telephone {0277)216029. Parking outside the front of our bullding.

Over 200 kits in the free Heathkit Catalogue

NEW 4 Funcion The Heathkit catalogue is
"8 Solid State Multimeter packed with top quality kits
ami s —hundreds of practical and
fascinating items which you

can build yourself.

[ MRS EED SN M [ F 0
I Send for '
I your copy now!
I To Heath (Gloucester) Ltd.§
J Department pwa4s
Bristol Road, Gloucester, G1.2 6EE.
Please send a copy of the Heathkit Catalogue.
Lenclose 11p in stamps to cover postage only.

Name

|
|
i Address
i
i

Car Intrusion Alarm
=4 —Gives adistinctive

= 'ﬁelping’suundasignal
NEW Digita! Clock—~  the mament your car
with repeater alarm s tampered with

Freezer Alarm — Gives audible signal
if freezer temperature risesto —6 C
for any reason

— When you receive HEATH
: / your catalogue
& ) I Soldering \ you' get details of Schlumbergr
* (I\:IEW Elgctromc iron offer | this free offer worth5 b'ggT:.si‘;orordi:ers
: ess Game ximately £4.75. B4
iy I\ FREE | wwroxmaty of electronic kits,

B RN M 0N AOE NN RN MR NN 2N S W SEM
There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451).
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TW’ 1.C.E. MULTIMETERS

,n "ALF t : ! "G g
ey n ‘ﬂﬂ*”‘?‘ ’5; 177-;],”§ e
i 5 | s 4 ¥ ,; o

The I.C.E. range of multimeters provide an
unrivalled combination of maximum perfor-
mance within minimum dimensions, at a truly
low cost. Plus, a complete range of add-on
accessories for more ranges, more functions.

Supertester 680R Microtest 80

(illustrated) Supertester 680G ~ * 20kQ/V, = 2% fsd on d.c.
* 20kQ/V, =1% fsd on d.c. * 20kQ/V, £2% fsd on d.c. 4kQ/V, £2% fsd on a.c.
4kQ/V, 2% fsd on a.c. 4kQYV, £2% fsd on a.c. * 40 Ranges — 8 Functions
* 80 Ranges - 10 Functions * 48 Ranges - 10 Functions " Complete with case -
* 140 X 105 X 55mm * 109 X 113 x 37mm only 93 X 95 X 23mm
£25.25 + VAT £19.95 + VAT £14.95 + VAT
{For Mail Order add 80p P&P) (For Mail Order add BOp P&P) {For Mail Order add 80p P&P)

All'l.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a
50-plus page, fully detailed and iliustrated Operating and Maintenance Manual.
Now available from selected stockists. Write or phone for list, or for details of direct mail- order service.

e Electronic Brokers Ltd.
q 49-53 Pancras Road, London NW1 2QB
o Tel: 01-837 7781 .

MAIL ORDER DEPT:-

CRESCENT RADIO LTD

| ST. MICHAELS TERRACE, WOOD GREEN,
LONDON, N22 4S)
TELEPHONE: 888-4474

3 KILOWATT PSYCHEDELIC LYGHT EAGLE TRANSFORMERS
E XC I T I N G M OTO R Bl K E TV G AM ES CONTROL URIT L'%éﬁ[linjaturadngver Lmngormer
1000 WATT PER CHANNEL. 20K
A LT700 Miniature tput transformer,
Normal and Super Rider Modes at the flick of a switch. Three chanel: Bass, Middle, Treble. 200mw. T L e
E . . Tln:jlnpub of this unit is connectti;:lﬂm the PRIM. 12K . SEC. 320
" 1 sn.° loudspeaker terminals of an amplifier and 1 - CTHE
Realistic Throttle and Crash sound effects from the the required Tighting is connected to the | FRICE: EITHER OF THE ABOVE
4 outpat terminals of the uuit thus enabling 21}’212* K ‘SZFAE)I‘!.ZMEBS
L 3,0 : Bl MAINS TRAN!
TV Loudspeaken . 18 ﬂ;g" z.ﬂs;ﬁ;%duce a fascinating sound to MT(]R 9240v PRIM. 6/0/6v 100mA SEC.
MTI2 RIM. 50mA SEC.
A GAME-YOU’'LL NEVER BE TIRED OF PLAYING R fotroctions uppted or SAE. tr | pRiGE SR S0 ) 30 VAT,
TRANSFORMER! H
- Fantastic Value at £20-00 4+ 8% VAT. INDEPEN'DENT SECONDARY
LOUDSPEAKER SELECTION né'r;oo NPRIM. 240v. SEC. 0-24, 0-24v
00mA.
+ 124% VAT MTI50. PRIM. 240v. SEC. 0-12v, 0-12v
2}” 8, 40 and 75 ohm at £1-10 @ 150,
(Please atate which impedance ia required) MT3580 PRIM 240v. SEC. 0-6v, 0-8v
5” 8 ohm CERAMIC at 2170 e T, om0
Super Stunt Cycle  Drag Race Stunt Cycle Motocross 8" GOODMANS ‘Audiom 81?' Bt;l;nzts Msglgzs +;% FO
\ W Al ¥ mS
HOW MANY BUSES CAN YOU JUMP? 1 TP Tl (o 6 oo &) ot MIT40. PRIA, 240% SEC. 20/0/20v @ 14.
at 2475 PRICE: £5-36 + 8% V

MT56. PRIM. 240+, SEC ‘.’«’1[0/‘78\ @ 1A

This simple to assemble (1 hour) TV Game Kit comes- complete. PRICE: £6-28 + 8% VAT

(No extras needed) — just simple soldering. Expected retail f;ﬂm? ;g}l:%ma uﬁm-% -;;*sﬂ/g var 3IT10, MT15, MT20 100 voit line

—S ¥ e s ) r ,
price (when available in shops) — over 500m/a with on/oft saitch and plot fight. R T 2 o o
£55.00. SAVE 50% by building it <= ;\;530! size: 130 x 55 x 76mm. ONLY MT20 £2-68 — 8% VAT.

7 g f : 16 b
yourself. Be one of the first in ; ; PP5—Heavy duty 12 volt pover wubPly. | oAb for detatls on these of any of the
Europe with this new stunt cycle craze ! 1 % 1-5A at 12 volt DC. APDWX size: 156 X 90 above. -

" ) x 95mm. ONLY £8-00, Pleuase add 25p p&p to all orders for
at £28.50 (inc. VAT) + 25p P & P. Eagle Transformers.
1 BARGAIN TRANSFORMERS
Make all cheques or postal orders payable to Teleplay. 240v primary, 12.0.1?, 500mA secondary- ﬁiz%mcyn&gw %q:e:t:?
5 - . 3 2’60 x 40 x 50mm. Fixi
Mail Orders: 53 Warwick Road, New Barnet, Herts. EN5 5EQ. :;‘:;g:;;gfm.pRICE:ﬂ.gg ilms% {fﬁ‘r}g No Xover required. Freq. Response:
Retail Shop and Demonstrations — Also available Mains transformer with feggll’itzofos.iliﬁz Spec. Sheet sent on
18v 500mA sec. Price and size same a3
14 Station Road, New Barnet, Herts. above. OUR PRICE: £7-60 each + 8% VAT.
FO" further Details and Technical Help — phone 01-441 2922. ACCES¥ AND BARCLAYCARD ACCEPTED—PHONE ORDERS WELCOMED
ALL PRICES INCLUDE POSTAGE UNLESS OTHERWISE STATED—PLEASE ADD
For extra speed phone your order on Barclay-or-Access Cards. VAT, AR SHOWN-—8.4.E, WITH ALL ENQUIRIES PLEASE,
{French and. Personal callera welcome at: 21 GREEN LANES, PALMERS GREEN, N.13. Phone: 888-3206

and 13 SOUTH MALL, EDMONTON K9 Phone; 803-1686

orman spoken)
pd
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RADIO EXCHANGE LTD.

NEW ELECTRONIC MASTER KiIT

WITH SPECIAL MULTI-BEAND V.H.F. TUNER MODULE TO CONSTRUCT. A completely
Solderless Electronic Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc.
Also in the kit: Transistors, Capacitors, Resistors, Pots, Switches, Wire, Sleeving, Knobs, Dials, 5 x 3”
Loudspeaker and Speaker Case, Crystal Earpiece, etc. Also ready wound Coils and Ferrite Rod Aerial.
These are the Projects you can build with the components supplied with the kit, together with compre-
hensive Instruction Manual Pictorial and Circuit Diagrams.
PROJECTS: V.H.F. Tuner Module % A.M. Tuner Module % M.W. L.W. Diode Radio % Six Transistor
MultiBand V.H.F. Earpiece Radio % One Transistor M.W. L.W. Radio 3% Two Transistor Metronome with
varjable beat control % Three Transistor and Diode Radio M.W. L.W. % Four Transistor Push Putl Amplifier
¥ Eight Transistor MultiBand V.H.F. Loudspeaker Receiver % Variable A.F. Oscillator ¢ Jiffy MultiTester
% % Four Transistor and Diode M.W. L.W. Radio. 3 A.F. R.F. Signal Injector % Five Transistor Push Pull
# Amplifier % Sensitive Hearing Aid Amplifier % Three Transistor and Diode Short Wave Radio 9 Signal
Tracer % Three Transistor Push Pull Amplifier % One Transistor Class A Output Stage to drive Loud-
speaker % Sensitive Transistor-Pre-Amp % Transistor Tester % Sensitive Three Transistor Regenerative
Radio % Four Transistor M.W. L.W. and Diode Tuner % Five Transistor M.W. L.W. Trawler Band
Regenerative Radio ¥ Five Transistor V.H.F. MultiBand Tuner % Three Transistor Code Practice
Oscillator ¥ Five Transistor Regenerative Short Wave Radio % Four Transistor and two Diodes M.W.
L.W. Loudspeaker Radio % Seven Transistor M.W. L.W.Radio with Loud- £|4 . 99
speaker Push Pull output % One Transistor Home Broadcaster. + P&P£I-I0

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, Aircraft, T.V. Sound, Public Service Band, Local V.H.F.
Stations, etc. and Multiband A.M. section with Airspaced Tuning Capacitor for easier and accurate
tuning, covering M.W.1, MW.2, L.W. Three Short Wave Bands S.W.I, S.W.2, S.W.3 and Trawler Band.
Built-in Ferrite Rod Aerial for Medium Wave, Long Wave and Trawler Band, etc., Chrome Plated 7
section Telescopic Aerial, angled and rotatable for peak Short Wave and V.H.F. reception. Push-Pull output
.using 600mW Transistors. Gain, Wave-Change and Tone Controls. Plus two Slider Switches. Negative Feed-
back circuit and SPECIAL POWER BOOSTER SOCKET AND RESISTOR, to virtually double gain if required.
Powered by PAP.9C—9 vlolt Bl:ttel;_y. - X 2
omplete kit of parts including carrying strap. 3
Building Instructions and operating Manuals. £l4 79 + P & P £1-10

NEW e - ELECTRONIC
o . (g S X| CONSTRUCTION KIT

: | E.C.K.2 Self Contained Multi-Band
R.K.1 . ‘ : » V.H.F. Receiver Kit.
MultiBand A.M. Re- ;

ceiver. M. W. L. W. = B 8 transistors and 3 diodes.
Trawler Band and (o : | Push pull output. 3in. loud-
Three Short Wave _- neg B /] speaker, gain control, 7 section

Bands. Sde\;en TDr_and- ) .S \ t\:/h;'_lome plated telescopic aerial
sistors an our lodes. usH - .F. tunlng Capacitor re-
Pull Output stage. 5” x 3” Loudspeaker. internal o £ e
Ferrite Rpod Aeiial.v Kit includes all parts to build sistors, _CBpaCIt_OrS, transistors,

it up including Carrying Strap, Rubber Feet and etc. ,W'” receive T.V. §ound,

ready-drilled Panels. Comprehensive Instruction public service I?and, aircraft, - :

Manual for stage by stage construction. Uses £8.9 +P& P V.H.F. local stations, etc. Operates from a Complete kit of parts
P.P.9 Nine Volt Battery. 90p 9 volt P.P. 7 battery (not supplied with kit) £7-95 + P& Pand Ins. 90p

NEW it lres B g e EDU-KIT MAJOR

Ehi = L ECIRONIC CONSTRGCr
i 5 " - = 1 (o] TR ION
MODEL £ N wads )

KIT

= o R, BUILD THESE PROJECTS

R.K.2 ! : gt WITHOUT SOLDERING
oI\, : S - ; IRON OR SOLDER

MW, LW and Air . s ;

Band Receiver. b P X ® Batteryless  Crystal

Eight Transistors [ ] iTra]r_x‘glstor Push Pull Radio

and Four Diodes. . il 4 P IES ® One Transistor Radio

37 P enealen { plete . i ® 7 Transistor Loud- g 9 Trapnsistor Re-
udsp! Y I kit of ® 4 Transistor Earpiece speaker. Radio MW/ eneratve Radio

Telescopic  Aerial, parts in- adio LW. |3 E s

Internal Ferrite Rod 4 cluding ® Signal Tracer @5 Transistor Short @3 PNt Re-

Aerial Complete construce @ Signal Injector Wave Radio generative adm. g

: C el tion plans @ Transistor Tester @ Electronic @® Audible Continuity

with Carrying Strap. 5 T e NPN—PNP Metronome Tester

and ready-drilled Panels and all ! N otal building @ 4 Transistor Push Pull @ Electronic Noise @ Sensitive Pre-

components necessary for construction. A sensitive costs Amplifier G oreraios Amplifier

Receiver with the additional luxury of an Air Band section to A o e I ot ) ., 3

5 - 3 : 7 pacitors @ |0 Transistors @ 5” x 3” Loudspeaker
pick up Aircraft from many miles away. Full instruction £9 99 @ Earpiece @ Mica Baseboard @ 3 I2-way Connectors @ 2 Volume Controls
Manual enables stage by stage construc- £9 . 9 +P&P + P& P and @ 2 Slider Switches @ | Tuning Condenser @ 3 Knobs @ Ready Wound
tion. Uses P.P.9 Nine Volt Battery. £5-10 Ins. £0:10 MW/LW/SW Coils@® Ferrite Rod@® 6% yards of wire ® | yard of sleeving, etc.

V.H.F. AIR CONVERTER KIT | To:RADIO EXCHANGELTD

EV.6 o — : : i his convercer kitand | 61A High Street, Bedford MK40 ISA

receive the aircraft band by Tel.: 0234 52367 REG NO. 788372
placing it by the side of a
radio tuned to medium
wave or the VHF
band and operating as
shown in the instructions
supplied free with all parts.
Uses a retractable
chrome plated telescopic
aerial, gain control, V.H.F.
tuning capacitor, tran-
sistor, etc.
All parts including case
and plans

£4-95 * i fa’

@Callers side entrance *‘Lavells’’ Shop.
Buildichisleaciy @Open 101, 2.30-4.30 Mon -Fri. 9-12 Sat.
ing new design.

6  Transistors —

and 2 diodes. MW/LW. S

Powered by 9V battéry. Ferrite rod 2
aerial, tuning condenser, volume control, and now
with 3in. loudspeaker. Attractive case with red
speaker grille. Size 9in. X 5}in. X 2%in. approx.
All parts including Case and Plans.

Total Building Costs £5 e 95 4P & P and ins. 90p

ALL PRICES INCLUDE VAT
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All goods are unused, tested, and e
over £25 post fres. Orders despatched same day as received. Any parcel insured sagainst damage {n transit for 5p per
extra. Terms of busineds avallable on request. Many others in stook too mumerous to list. Please encloss
B.A.B. for reply to any queries. All prices subject to shange without nolice,

0 | Bpecia) ofter of EF50 valves, solled, but new and tested, 21 each.

4D toh ah 80p on all orders below £25 In value. Orders

FANE NEW ““POP” RANGE SPEAKERS

Improved appearance « higher sensitivity

. Rec. Price
127 ‘POP’ 4024 45w £14-95
12" ‘POP* 50H 50w £16:99
127 ‘POP* 75 75w £22-95
15" ‘POP* 65 70w £25.95
15" ‘POP’ 80 80w £29-95
18" ‘POP’ |00 100w £49-95

18’ ‘POP’ |50 150w £55 00

_SPEC

Each designed to produce the 3 12 DISCO/80 80w Figtad large .R‘.i‘ap-”’ei
individusl sound requiremant sl 12* DISCO/100 100w "Eone" £30:98
for lts purpens. s Rebust ye12* GUITAR/B0L 80w 'azh:;‘ £26-95
Cust  Aluminium  Chassis. *n» GUITAR/GOS » Prs ,“I'" 01£27:93
®Linen Cone surround. 12* PA/80 80 Bags Guitar £26.95
Extra atrong six strut * / L7 goner! purpose P.A. 9
stesl chals with plunged  15* BASS/85 85w i £39:95
windows on 18¥ modals, 15” BASS/100 100w £42:00

HIGH FREQUENCY J104 ...
HORNS g
S, { R
Power: 50w with Imp: 8 ahms £16.95

:on amh HPXIR Size approx 104" x 34" x 74#

4 Ranget | KHz-18KHz Power:
Imp: 8 ohms g9 QB 9 0/2 100w with HPXI, imp: 8 ohms
Size apprex Size approx Ree.

W x I %3 v 14" % 9% x |5* price £59+95

J13 ringe: HIGH POWER “CROSS-OVERS”

25k Hz=20kHz HPXIR 3:5KHz) £3,25

Pawer: 50w HPX2R SKHz)

with HPX IR o Impeadance or total Impadance of Bass

IsrmllD oh‘r:l, Drlvenlnethe exceed 60. Ollhlrwlll
ppr B 1 . uté serles Horns or attanuation pros

74" % 3" x 64*  Rec Price ‘“ 75 vided Cvl.th HPXIR and HPX2R

FANE SPEAKERS—SUPPLIED TO MOST LEADING U.K.

MANURACTURERS OF GROUP & DISCO EQUIPMENT

2 yaars guarantee on spaskers & Horns * Ree. Prices INCLUDE VAT,

Distributors (Whole Retall) Ree. prices shown correet at 20/1/78

LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LERDS
Manufacturers & Expore enquiries to:—

FANE ACOUSTICS LTD, 266 BRADFORD ROAD, BATLEY, YORKS
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Y

n-
2000
ZEo!
w
P
axT

VA8 sn 54 WAY 40p, 027 18 WAY (8p
EGVER 35 OHM \WITH bast) 4o
E C/O RELAYS 40p. 4 POLE REE
20p, 12 VDC 5 POLE 38p, SUB. MIN,
T BOXES, BRASS INSERTS AND LID: 75 x

g.lls X 95 x 36mm 60p.
-0-9 MA ALL 73p EACH,
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75MA, |2.0-128 !%
00MA 98p. 111  TRIAC/XENON PULSE TRANS:
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NQ CASSETTE $9p, STEREQ CASSETTE £3:00. MNi330 DUAL.
CK HE « $RP90 § TRACK R/P HEADS €] 98p, STAN-
. TDI0 BUAL HEAD ASSEMBLIES 2 HEADS, BOTH
ERASE, MOUNTED ON BRACKET £1-20p.
METERS; 200 MICRO
EL METERS 40 x 40mm
TERS 10 PER MOVEMENT €275,
L MECHANISMS ARM, ALUMINIUM DIAL
-100, WINDOW SCALED £0°30, 32mm DIAMETER, # SPINDLE NEW

DUCERS, ULTRASONIC MADE BY MURATA 40KHZ £3-95 palr. (15mm

HEI&MIN TOGGLE, SPST 8 x 8 X 7mm 45 ."FPDT 8 X 7 x 7mm 50,
E E OFF [2 x 1|1 x 9mm 78p. MIN, PL.rS TO MAKE OR PUSH TO
RPUSH TO BREAK |6 x 6mm I!q_ ACH TYPE, 10 AMP ROCKER SWITCHES
) SLIDER SWITCHES; DPRT MIN, 12p, OPDT C/OFF 20p, 4P2W 20p
SWITCHES' STANDARD 5/ZE ROLLER ACTION 13p, MIN. 13 x 10 x
o PLESSEY WINKLER SWITCHES, | POLE 30 WAY 2 BANK ADJUSTABLE

WITH ORDER (TOR OFFICIAL ORDER FROM COLLEGES ETC.)
OVERSEAS POST AT COST. V.A.T. INCLUDED IN ALL PRICES. |

ORDER ADDRESS
PROGRESSIVE RADIO, 31, CHEAPSIDE, LIVERPOOL, 2 Tal: 051 236 0982
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THERMOSTATS

Refrigeration as
capillary £1-62.
Limpet Stat must be mounted in close
contact calibrated 90°-190°F 15 amp
contacts £1-62.

Appliance Stat fix like a volume control—
15 amp contact 30°-80°F 85p. L
ditto but for high temps £1-25

Over Stat—with Serson and capillary 85p

illustrated with 36"

MAINS OPERATED SOLENOIDS

Model TT2—small but Powerful
1in. pull—approx. size 13 x 13}
% 14in., £2.00

Model 4001/—fin. pull. Size

23 x2 x 14in.£2.50
odel TT10—1%in.

3 x2% x 2in. £4.50

Prices include VAT & postage.

DELAY SWITCH

Mains operated—delay can
be accurately set with
pointers knab for periods of
up to 2% hrs. 2 contacts
suitable to switch 10
amps—second contact opens
few minutes after 1st
contact 95p.

MOTORISED DISCO SWITCH

With six 10 amp change-
over switches. Multi
adjustable switches are
rated at 10 amp each so
a total of 200w's can be
controlled and this would
provide a magnificent
display. For mains
operating. 8  switch
model £5.25. 10 switch
model £5.75. 12 switch
model £6.75.

pull. Size

g

SMITHS CENTRAL HEATING CONTROLLER

Push button gives 10 variations as follows:
B (1) continuous hot water and continuous
central heating (2) continuous hot water
but central heating off at night {3} con-
tinuous hot water but central heating on
only for 2 periods during the day (4} hot
water and central heating both on but day
time only {5} hot water all day but central
heating only for 2 periods during the day {6} hot water and central
heating on for 2 periods during the day time only—then for
summer time use with central heating off {7) hot water con-
tinuous {B) hot water day time only {9) hot water twice daily {10}
everything off. A handsome looking unit with 24 hour movement
and the switches and other parts necessary to select the desired
programme of heating. Supplied complete with wiring diagram.
Originally sold we believe at over £15. We offer these while
stocks |ast at £6-95 each INCLUDING VAT and Postage.

LOW R.P.M. MOTORS

Made by Crouzet—Smiths—
SAIWA—Venner and similar
famous companies—all supplied
ready for 230/240v 50hz mains
working at £2.75 each. Following
speeds in stock when preparing
this advert.

1 rev per day
1¢rev per hour
% rev per min

6 rev per day
12 revs per hour
1 rev per min
13 rpm
30 rpm

rpm
20 rpm

15rpm

25 rpm

EXTRACTOR FAN

Cleans the air at the rate of 10,000
cubic feet per hour. Suitable for
kitchens, bathrooms factories,
changing rooms, etc. It's so quiet it
can hardly be heard. Compact, 54in.
casing comprises motor, fan blades.
sheet-steel casing, pull switch, mains
connector and fixing brackets.
£5-25 including post and VAT.
Monthly list available free send long
stamped envelope.

For camping — car repairing — emergency lighting from a 12v
battery you can't beat fluorescent lighting, it will offer plenty of
welt distributed light and is economical. We offer invertor for
21" and 13 watt miniature tube for only £3-75 with tube and
tube holders as well.

MINI-MULTI TESTER

Amazing, deluxe pocket size
jewelled bearings— 10000pv-—
11 Instant ranges measure.—

DC volts 10, 50,250,1000

AC voits 10, 50. 150,1000

DC amps 0-1 mA and 0-100 mA

Contnuity and resistance 0-150K
ohms.

Complete with insulated, probes,
leads, battery, circuit diagram

and instructions.
Unbelievable value only £5-50 + 50p post and insurance.

FREE

Amps ranges kit enable you to read DC current from 0-10 amps.
directly on the 0-10 scale. It's free if you purchase quickly but if
you already owri a8 mini tester and would like one send £1- 0.

precision moving coil instrument— |

MULLARD UNILEX

A mains operated 4 + 4
stereo system. Rated one
of the finest performers
in the stereo field this
would make a wonderful gift
for almost any one in easy-to-
assemble modular form. and
complete with a pair of Plessey
speakers this should sell at about £30—but due to a special
bulk buy and as an incentive for you to buy this month we
offer the system complete at only £15 including VAT and
postage.

UNISELECTORS

These are pulse operated
switches as used. in auto-
matic telephone switch-
boards etc. e pulse moves
the switch arm through one
position. Except where indi-
cated the selectors are 25
position types and 50v Coil is
standard, 24v or 12v oper-
ation extra at £2 per switch.

3 pole £4.80 -

5 pole £702° B
10 pole £10-80 pi 8

3 pole 50 way £10-58 4 pole 50 way £12.74

24 HOUR TIMERS

The one illustrated is "E’ controls this uses
the Smiths mechanism as in their autoset.
2 On/off's per 24 hours, 13 amp contacts.
override switch £6-60. Smiths 100 amp
modet one on/off per 24 hours £10-50,
extra contacts £1.00 per set. AEG 60 amp
model with clockwork standby, one orn/off
per 24 hours £9-50, extra contacts £1.00
per set.

INDUCTION MOTORS

One illustrated is our reference MM11
made for ITT 2" stack 11" spindle

£2.25. 1" stack model £175.
1" stack £2.75."11" stack £3-25.

MAINS
TRANSFORMERS

0.
£4.50. 9v 1 amp £1-50. 8.5v- 0-8.5v
1 amp £1.50. 100w auto 230-115v
£2.00. 8-5kv £9.50.
Many more, send for list.

WAFER SWITCHES

6 pole 2 way 12 pole 2 way 18 pole 2 way
5 poie 3 way 10 poie 3 way 15 pole 3 way
4 pole 4 way 8 pole 4 way 12 pole 4 way
3 pole 5 way 6 pole 5way 9 pole 5way
2 pole 6 way 4 pole 6 way 6 pole 6 way
2 pole 8 way 4 pole- 8 way 6 pole 8 way
1 pole 10 way 4 pole 9way 6 pole 9wa

1 pole 12 wa 2 pole 10 way 3 pole 10 way
all £1.32 eac all £2.41 each all £3-12 each

Multi bank switches up to 72 pole 2 way—to 12 pole 12 way
quickly made to special order.

THIS MONTH'’S SNIP

Japanese made FM tuner and matching
decoder. Two items for less than average
price of the ‘tuner only — £11-20 the two. &
Don't miss this — stocks will not last long. e

RELAYS

12 volts, two 10 amp changeéver plug in 95p. 12v g
three 10 amp changeover plug in £1-28. 12v two |
changeover miniature wire ended 95p. 12 volt open
single screw fixing two 10 amp changeovers 85p.
12 volt open three 10 amp changeovers £1.25.
Latching relay mains operated c/o contacts
£2-11. Mains operated three 10 am; changeovers
open type one screw fixing £1.25. Many other
types with different coil voltages and contact
arrangements are in stock, enquiries invited.

TANGENTIAL HEATER UNIT

A most efficient and quiet running
blower-heater by Solatron—
same type as is fitted to many
famous name heaters—Com-
prises mains * induction motor—
long turbo fan—split 2 kw
heating element and thermo-
static safety trip—simply
conpect to the mains for im-
mediate heat—mount in a
simple wooden or metal case or
mount direct onto base of say
kitchen unit—price £4-95 post
£1-50 control switch.to give Zkw,
1kw, cold blow or off available
60 extra.

3KW MODEL
£596
+£1-50P&P

o
Terms. Prices include Post & VAT. But
orders under £6.00 please add 50p to offset
packing. Bulk enquiries — Please Phone
for Generous Discounts 688 1833. 3

J. BULL ELecTtricay LTD

(Dept. PW), 103 TAMWORTH RD.
CROYDON CR9 1SG

IT'S FREE!
Our monthly Advance Advertising Bargains
List gives details of bargains arriving or just
arrived — often bargains which sell out
before our advertisement can appear. — It's
an interesting list and it's free — just send
S.A.E. Below are a few of the Bargains still
available from previous lists.

FM Tuner and decoder, 2 very well made {Japan} units, nice
clear dial, excellent reproduction. £11-20 the pair.

12 Volt Heavy Duty Relay, plug in type has three pairs of 10
amp changeover contacts. A transparent dust cover. price £1 -08
suitable 17 pin base 45.

4 Changeover Relay, upright mounting 4 sets of 10 amps
changeover contacts, mains voltage coil £1-

12 Volt Pump. Designed we believe as a bilge pump. this is 12
- volt AC/DC motor coupled by a long enclosed shatt to a sub-
?fésible pump. Suitable for water or most any fluids. Price

-50.

Just arrived. Fruit machines, working order. very impressive
choice of several but very heavy so you must collect. £50.

High Load 24 Hour Clock Switch, made by the famous AEG
Company for normal mains but with clockwork reserve has load
capacity of 80 amps at 240V 50HZ. Therefore suitable for dealing
with large foads of say shop lighting. water heating, storage
heaters etc. etc. Has triggers for on and off once per 24 hours but
extra triggers will be available, Price £1.50 per pair. Size of clock
approximately 8" x 5 x 5", tolally encased but has lift up flap for
ease of altering switching times. Price £7-50.

Enclosed Hour Clock, with contacts for breaking 10-12
amps at 240 volts. This one has two sets of on/off per 24 hours,
price £7-00.

Light Dimmear, our timer module with small mods makes an
excellent light dimmer. Contains a 4 amp 400V SCR so it should
be suitable for loads epproaching 1KW. Price of module and ins-
tructions £2.25

Push Pull Solenoids, mains operated solenoids which will push
as well as or instead of pull. Very heavy duty, estimate this at
20lbs push or pull. 13" x 3} x 4" made Magnetic Devices Co.

Flashing Lights, chasinE lights, random flashes, strobe effects
etc. etc. can easily be achieved using our disco switches. These
switches are ex-equipment but guaranteed perfect and supplied
suitable for mains working. To get some idea of the loading
number, each switch is 10 amp. For the light pipe or Catherine
Wheel effect order the 12 switch model with light pipe data
model, interconnecting the switches to give fastest speed. 6
gévgcoh model £5. 9 Switch Model £9.75. 12 Switch model
Reed Switches, standard 60 watt glass lyge. Normal open con-
laclé7glass lengths 2" diameter . 10 for £1, 100 for £8, 1000
for £70.

Flat Reed Switchas, for stacking, greater quantity in confined
sspace. Price 50p.

ingle Ended Types for job$ where it is not easy to bring 8 lead
to each end. 75p each. All these switches are normally open but
can be biased to a normally closed position by fitting a magnet
adjacent. The reed switch would then be opened by a magnet of
opposite polarity being bought up to it.

Caramic Magnets suitable for operating reed switches, central
fixing hole. 10 for £1.

Music Centre Transformer 12-0-12 at 1 amp and 9 volt at §
amp. Normal primary. upngh(ing, impregnated and varnished for
cw\i,el operation. Price £3-50.

‘W' Shaped Fluorescent Tubes for porch light, box signs or
where you want light evenly spaced over a confined area of
approx. 10" x 10", 30 watts, made by Philips price £2.24.

‘xtension Speakers 8 ohm 4-5 watts handling power. We have
5 or 6 different models in stock, cheapest being the Partytime
at £395 each, again only really a bargain for callers as
g_osta e is £1-50 per speaker.

V. onitors, an item for callers, believed to be in good
working order, switchable thro’ 405-525 & 625, 21" tube
line systems. normal controls, volume, brightness, contrast,
width etc. Price £16.20, 12" models £18, suitable for con-
version into special purpose scope, etc.

Auto Transformers for working American tools and equipment,
completely enclosed in sheet metal case with American type flat
output socket made for computer so obviously first class 500
watts. With cang handle, offered at about half price only £15.
These may be a bit soiled but are fully guaranteed. Similar but
1000 watt £29.50.

Car Starter Charger Kit. New version. We supply two 10
amp - rectifiers. 250V transformer and the start charge switch
with instructions, price £9-75. This is probably one of the most
useful pieces of equipment you can have in your garage. Sooner
or later you or someone will leave something on and you will
have a flat battery, this starter will get you away usually in less
than 5 minutes.

Resetter Counter by Veederoot Company, 230/240V mains
operated. Intended for surface mounting has a fixing flange at
the bottom. Price £2-16.

12V Drip proof Relay. Specially designed for going under the
bonnet of a car. made by one of our big manufacturers, this
really has a removable semi-hard rubber cover. Contacts look
suitable for up to 10 amps so this could be the right one if you are
thinking about making an anti-thief device. Price £1 + Bp.

High Speed Uniselector. As many customers know, we have a
very comprehensive stock of uniselectors as used in automatic
telephone exchanges, light flashing device etc., etc. Just arrived.
however, is a high speed model made by famous Plessey, this is 2
pole 32" way with make before break wipers. overall size
dpprox. 4" x 3" x 2", price £3-50 + 28p.

Pneumatic Ram for litting, thrusting, pulling etc., etc. has 23"
travel, looks large enough to open doors, fift, staircase, ventilators
etc. Price £7~03, g

Solder Gun Bargain. The ETP, this is 100 watt solder gun, a
very well made tool with lamp to illuminate work, has double
insulated mains transformer and is built into the shockproof
thermoplastic case. Comes complete with spare tips. Mains
operated of course. Price £4-50.

Interestad in Tape Control. American made tape punches,
really beautiful units full of sophisticated parts, designed we
believe to automatically operate typewriters, and they can of
course be used to operate other punch tape controlied machines.
Reference number is NCR Class 461-2 reference 205 H8 R56.
We believe these are 8 bit paper tape punches, powered from
11£5V 50HZ in very good condition with tape £16-00, carriage
is £3-20.

Memories. The memory units which work with these tape
punches, again by NCR. are in very good condition and we
believe in working order. Price and details on request.
Tangential Blowers. 12" long with powerful induction
motor ideal for blowing heaters or general -air extraction or
circulation, offered at ?ow price of £2:70. The motors are
110V so you will have to work them in pairs or through a
dropper or mains transformer. Post £1 .08 for one or two.

Digital Panel made for the G.P.O. for incorporation, we under-'
stand, in push button dialling units, this has the usual 10 digits,
each of which when depressed operated a two pole changeover
switch. Reall; beautifully made size approximately 4"
square. price £3-78.
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: ! A. MARSHALL (LONDON) LTD. DEPT. P.W. CALL IN AND SEE US
a ? mz &m » LONDON—40-42 Cricklewood Broadway, NW2 3ET 9-5.30 Mon-Fri.
9-5.00 Saturday

, Tel. 01-452 0161. Telex 21482
DON
LON 325 Edgware Road, W2. Tel. 723 4242 EXPRESS
GLASGOW-85 West Regent Street, G2 2QD MAIL ORDER
Tel. 041-332 4133 Tel Orders
1 BRISTgL—1 Straits Parade, Fishponds Road, BS16 2LX on Credit Cards

el. 0272 65420 £10 minimum.
POPULAR SEMICONDUCTORS 1AJES20  -45| LM380-8 -0 OPTOELECTRONICS “TRIACS Piastic Pack 400V
MJE521  -65| (M33ON  -98 Full range of Opto S N T D
2N706 ‘28(2N5294  -40BCI78  -20(BF167  -35| MPF102 -30| (M381A 2-45 devicesitour aony el R ot :
2N708  -2B|2N5296 -4o‘ac179 -231BF173  -35| MPF105  -40 { LM38IN 460 e Slams A 1-70
2N113]  -30|2N5298  -40/BC182  -11|BF177 -25 | MPSAO05 . -25 | LM3g2N 1-25 B amp 2:00
2N1132  -37{2N5447  15{BC182L -14|BF178 -25 | MPSAO6 25| LM384N 1-45 LEDS DIACS
2N1711  -30{oN5448  -15|BC183  -12[BF179  -30 | MPSA55 25| LMassN  -80 3mm Red 19p, Gr25p, Y 25p ST2  20p
2N2102  -60|2N5449  -19|BC183L  -14/BF180  -35 | MPSA56 -25| (M38IN 1-05 5mm Red 21p, Gr 26p, Y 26p BR100 43p
2N2218  -33|2N5457  -32|BC184  :12|BF181 -35] TIP29A  -45 | LM3ssN-  -90 TIL209 19p, ORP12 ' 84p
2N2219  -35|2N5458  -33|BC184L  -14(BF194 15| TIP20C  -60| (M38IN 1-00 BPX 25 1-65 BRIDGES
2N2220  -35/2N -29|BC212 -14(BF195  -15 | TIP30A  -49'| LM702C  -75 DISPLAYS 7 s n Full range of Bridge Rectifiers and Diodes
nEE Bmes aBem Mew Rk Bl @ She oae oy et ri elond
-25|2N61 7] . 9 - -50 -45 pole  Double splay

2N2368  -25{2N6122  -41|BC213L  -16|BF198  -18|TiP31C  -66 | LM710C  -80 DLI04  2-00 0.3in Red THYRISTORS Plastic C106 115
2N2369  -25(2N6123  -43{BC214  -16(BF200  -35| TIP32A  -55| LM71ON  -60 DL707  2-00 3 oo 0-3in Red 4amp100V  0-35 8amp 100V 0-43

3053 -26|2N6126  -45(BC237  -14(BF224J  -20 | TIP32C  -75] LM723C -85 DL747 250 3-40 0-5in Red 4amp200V 040 8amp200V 0-43
2N3054  -60| AC126  -45|BC238  -12/BF244A -35 | TIP4A1A 70 LM723N  -75 DL750  2-50 3-40 0-5ln Red 4amp 400V 049 8amp400V 0-62

o THAGh  LsGs  eme  %[Teas "HHANY £ N LONDON BRANCH AT 325 EDGWARE ROAD, W2,
anaros :ggg:sax Egacaoa ey wlTise” Bl 2 M ABOUT 100 YARDS NORTH OF THE WESTWAY FLY-

B S [EEaas ARt ) S0 IS 33 M1 B OO BT OVER. EXTENSIVE STOCK RANGE. MANY SPECIAL
; ; 3 s OFFERS TO PERSONAL SHOPPERS ONLY.

00 § J :
BCS57 13| BFRa1 ‘28| LM30OIA 67 (M3%00 -
BCS58 -12(BFX29 -39 | LM30TN  -40 | LM3905 1- NEW 1978 GATALGG“E l ORDER NOW! I
BC558 14|BFX30 -39 LM304  2-45| LM3%08 -

N34T 43| Acies éllgzsg ‘A7|BF257 37| TIP4ZA  -80 | LM74IN 40 WHY NOT PAY US A VISIT AT OUR NEW CENTRAL

2N4037  -55| AF239 65/BCY58  -25/BFX84  -35 | LM30ITN -85 10 1- : 43
2N4058 20| AF240  1-14|BCY70  -23|BEXS5  -30 | LmM30sC 1-82| MGiang AVAILABLE IN MARGH : 4
gxiggg ;: ﬁggg :g gg;;; gi g;%gg gg LM308N -85 ] NES555 . Stocking Distributors Officlaily Appolnted

: ] - -30 | [M309K 1-85 | SN7400 -
2N4124  97|BC107  15|BDII5  -80|BFX8B 30 | Corok 3.0 | SNAm ! ©® NATIONAL ® VERO
iR KEw EEl Aed B s did 3 evexas e antex
Mo  wecie mlEbt  HgN: s tata SISO ® MULLARD @ ELECTROLUBE

; 8|8 -32| LM348N 150 | SN7447 1
2N4919 -65/BC147  -12/BD137  -38|BU10A  1-65 | LMIGON 2.38 | SNoaes 1. ® SIEMENS @ SIFAM kX s
INAGS  (30BCIS  14BRia 0oLy 40| LMITON 2-50)SNmn . B SESCPSEM SARRDWILRRT. a0
2N4922  -55/BC160  -35/BD140  -40/BU204  2-02| LMaON 1.20 | Shocen | MAKES COMPONENTS BUYING EASY £ LINE ITEMS
ENsodo  27|BGio]  43BDéw  -ao|oomey 320[LMaN 20| Suss - -

: i 50 e A .
2N5192  -75|BC168  -92(BDX18N 1-70|MJE340 -8 | (M37TN 1.75 | SNyd1st - “What is a microprocessor?’'
2N5194  -72|BC169  -12|BDY20 1:00|MJE3T0  -58 | (M378N 225 | SN74i41 1. N
2N5245  -34|BC177  -20/BDY56 1-90!MJE37T1 60 | [M379S 3.85 | 76023N A complete teach yourself course with cassettes

Prices correct at 3 Feb. 1978, but please add VAT p&p 40p + brochure - £9-95 inclusive of VAT and p&p.

HOME MICROCOMPUTER

NORTHERN SEMINAR Z 80 QWERTY KEYBOARD
MANCHESTER |

APRIL 1 ss.50 | MONITOR PROGRAM VDV INTERFACE (TV)
After the enormous success of 2K R.A.M. CASSETTE INTERFACE

‘the Wembley Seminar, Lynx have

been persuaded that there are P.C.B. TELETYPE INTERFACE
sufficient l}lortherners waiting to | EXPANDABLE SYSTEM

attend their own show. All Day.
Microprocessor Lectures and

omsmsns. | NASCOM | £197-50 - var
LYNX ELEGTRONICS (LONDON) LTD. 2 eroaD STREET, CHESHAM, BUCKS.

02405 75151

882 : Practical Wireless, April 1978



HIGH QUALITY AUDIO AND RF
MODULES FOR MUSIC CENTRES
AND HI-Fl EQUIPMENT

FM 020 Stereo FM Tuner with MW & LW section

* High Performance front end * Low noise FET RF stage
* Three stage tuning * S. Meter Outputon FM& AM * Centre
zero meter output * Ceramic filters on FM * Filter on 455 KHz
AM

Specifications * FM Sensitivity @ 26 DB S/N 2-5uV * Stereo
separating 30dB * 3 ICs + 5 Transistors

Our Introductory Price—£21:95

A full specification tuner assembly which is aligned and
tested by us. Features built in stabilisation for low drift,
powerful AFC. Twin filters on FM, meter drive circuit for
S. Meter, LED Beacon, P.L.L. Decoder, Ferrite Rod Aerial.
Only requires a 18V DC supply.

STEREO POWER AMPLIFIER

25 Watts RMS per channel
£9-50

% Class B Operation

* 16 Transistor Circuit

* Unstabilised supply required
* Tip 34A + Tip 33A Output
% Supply Voitage 50V DC
nominal

30 Hz-18KHz @ —1dB
Output 8 ohm

Input 50 Kohm

*+ %

This power ampllfier which features an advanced desi d deslgn with pl
tary pair of transformers in class B push pull. Will comfortably deliver 25 watts per
channel. And comes complete with heat sink.

PR 020 Hi-Fi Preamplifier

The PR 020 is a low noise pre-
amplifier with full bass and treble
cut and boost. It has four rotary
controls and four specially selec-
ted transistors. It is designed to
match most high quality power
amplifiers.

£8-95

SW 020 8 Way Selector Panel
£3-95

When used.in conjunction with
PR 020 provides switching for
different inputs. Features Mono/
Stereo switch. Loudness/Filter/
Tape replay playback, Phono,
Auxiliary + two other inputs. Has
PC Board mounting 5 Way Din
socket for tape deck.

POWER SUPPLY PSU 020

This sturdy power Supply uses a
Bridge rectifier into a 63 volt 4700 |
UF Capacitor it has three fused ¢
outputs and incorporates an §
18 volt stabilised supply.

TRANSFORMER TX 020 ¥ :

This transformer is designed for the PSU 020 and will give 52V
DC at 2-5 amp + 18V DC when used with PSU 020.

It also has a 12V 2-5 amp winding for a cassette deck.

It will easily power the PA 020 for 25 Watts per channel.

£8-75

The above items are only a small range of the modules we have in stock.

We also carry knobs, chassis front and rear extrusions, dials to match the

FM 020 meters, front ends, cabinets. In fact everything you need to make a

piece of equipment that not onlg meets professional standards but looks

professional as well. H you woul llk; to s;e our range please send a SAE
fud o 1

T
Ca
%

+ 15p postal order. Prices i

REED HAMPTON LTD.,

19 .CHURCH LANE, WALLINGTON, SURREY
Tel: (01) 661 1825/6
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Stirling Sound

Audio Modules - Power
Supply Units-DiscoP/A

POWER AMPS.

FROM 3 to 100 WATTS R.M.S.

Ready assembled on P.C.Bs., tested and
guaranteed‘ Easy to connect. With instructions.
utput ratings + 1db.
§S.103 I.C. amp. 3 watts R.M.S. using
20V/8Q or 14Vv/4Q. Input 100mV £2:85
$$5.103-3 Stereo verslon of above, 2 1.C.8
£5:00

$85.1055 watts R.M.S. into 30 using 13-5V.
Sensitivity - 30mV. THD - 0-3%, 33" x 2"
x 17, Designed for use from 12 volt car
battery £3°95
$5.110 10 watts R.M.S. Into 4Q using 24v. SS.160 84 watts R.M.S. info 40 using 50V.
Sensltivity - 60mV. THD - 0-3%. 31" X Sensitivity — 350mV. Distortion typically

. watts R.M.S. into 4Q using
$S12020 watts RM.S. Into 40 using 34V. 70vjaA. input sensifivity ~ 500mV. Dis-

%-

Sensitivity - 80mV. THD - 0-3%. 31" - i 5
27 5 4 2515 tsg,niogl”ai 1h;llf power, typically 2‘;_“/;6

S5.140 40 watts R.M.S. into 4Q Using 45V. HS.160 Multi-finned heatsink for $S.140

Sensitivity — 300mV. Distortion typically or $S.160. 15p

0-1%. 57 x 33" x 13". £6:50 HS.1100 Ditto for SS.1100. £1-50
CONTROL/PRE-AMPS

B UNIT ONE

Combined stereo pre-amp and active tone
contral unit. Input sensitivity 50mV for
200mV out, 10 16V operation. Bassg' + 15db
at 30Hz; Treble + 15db at 10KHz; Balance
control; Volume control. For ceramic P.U.,
radio or tape inputs. WITH FREE CON-
TROL PANEL FASCIA. £9°00

H UNIT TWO

With control facilities similar to UNIT

ONE but for magnetlc cartridge input.

R.I.A.A. corrected. input sensitivity - 5mV

for 200mV_out (can be varied). WITH [ S$S.101

FREE CONTROL PANEL FASCIA £12:43 Stereo pre-amp suitable for ceramics,
tapes,sradlo, efc. £2-75

B CONTROL PANEL FASCIA available 102

separately 50p Stereo pre-amp for mag. pick ups. R.L.A.A.
corrected. N £4-45

H S$S.100 N F.M. STEREO DECODER, phase lock

Basic a.ctlve stereo tone control module to loop type, with LED Indicator showing
provide = 15db on bass at 30Hz and on when a stereo transmission is belng
treble at 10KHz. £3:00 received. £5-2!

POWER SUPPLIES

Every Stirling Sound Power Unit Is tested and guaranteed
under working condltions before-despatch. All unlts
except $5.312 Include a stabilised low voltage take-off
polnt (13-15V) for pre-amp, tone control, radio tuner.
etc. Outputs quoted minimal unloaded ratings.

Recommended for

Power Amp
§S.312 12V/IA  $S.105 £6-60
$S.318 18V/1A SS.103/3 -£6-95 &
5S5.324 24V/1A  $S.110 £7-65 4
$5.334 34V/2A  $S.120 £8-75 $$5.310/50 Stabilised power supply with
$S.345 45V/2A SS.140 £10-75 variable output 10V to 50V/2A. Short
$5.350 50V/2A S§S.125 £11-75 circuit protected. £17-75
$85.360 60V/2A  S$S.160 £12:75 $S.300

Add-on power stabillsing unit
§8.370  70V/i2A SS.100 £14:75 variable from 10 to 50V/A8 £5-50

Ready now—an exclting new range covering from basic

mixer/control modules, sound-light, mixer control unlts,

ready built consoles and complete discos etc. AT MONEY
3 SAVING PRICES. Leaflets on request.

To order by ACCESS or BARCLAYCARD just tell us your No.

. Goods sent post free and inc. V.A.T. In

= U.K. Prices subject to alteration without

- _notice. S.A.E. with enquiries please.

E. & O. E. Orders etc to Dept. P.W. 4

371 VANGUARD WAY, SHOEBURYNESS

k ESSEX. Phone (03708- 5543
Sound

CATALOGUE SHEETS FOR ABOVE
ITEMS FREE ON REQUEST.

— — it e E——" S— G—— — S— — ———— — — ro—

STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX

B

Please SENd ... ovunineeneanetnenenssserietasionerienistiamssiorarsioaesaaraanss

(or as attached list) for which l enclose £.........ociiiiuiiiiiiiaiiiiaieinaainnnes




A RANGE OF DRAPER TOOLS FOR THE
ELECTRONICS ENTHUSIAST
MAINS TESTER SCREWDRIVERS 100
to 500V. Standard size 50p. Large 70p.
RADIO PLIERS 53” £1-60. 61” £1-80.
DIAGONAL SIDE CUTTERS 64" £1-90.
SMALL SIDE CUTTERS LJ2. Standard
£3-70. LJ7 (with wire holdIng device) £4-10.
MIDGET OPEN ENDED SPANNER SETS
0+12+23+54+66+8 BA sizes £2-85 set of
5. 4+4-5 5+5:5 4+6 6+7 8+9 10+11 MM
slzes £3-50 set of 6. -
MINIATURE FILE SETS. Set of 6 £1-980.
Set of 10 £3-25 (Round, fiat, etc.)
TAP AND DIE SETS (18 plece) contain 1
each of 0, 2, 4, 6, 8, BA SIZES in Dies, Plug
Taps, Taper Taps + American type tap
wzr?nc‘;\, T type tap wrench, Die Holder.
11-60.

LARGE ELECTROLYTIC PACKS. Con-
tain range of larpe electrolytic capacitors,
low and high voltage types, over 40 pieces,
£3-00 per pack (+123% VAT).

Slider Switches. 2 pole make and break (or
can be uised as 1 pole change-over by |Inking
the two centre plns), 4 for 30p,

A NEW RANGE OF QUALITY BOXES &
INSTRUMENT CASES.

AlumlInlum Boxes with |lds.

AB10 5t x4

x 1% 60p
AB13 x4 x 2 80p
AB14 7 x5 x 24 £1-00
AB15 6 x6 x3 £1-30
AB16 10 X7 x3 £1-50
AB17 10 x4} x3 £1:30
AB25 6 x4 x3 £1-00
Vinyl Coated Instrument Cases
Light Blue tops and White lower sections.

Very smart finlsh
B1

Wi 5 x 2i x 2% 60|
WB: 6 x 4% x 13 £1-10
Wi 8Xx5 x2 £1-60
wB4 9 x Si x 24 £1-80
WBS 11 x 6% x 3 £2-
WB6 1 x 7i x 3i £2-25
WB7 12 x 6% x §: £2-
WBS53 8 x 54 x 3} - £2-00

MAINS TRANSFORMERS. Type 15/300

240V1n£ut. 15V at 300mA output.£1-50 each.

MAINS TRANSFORMERS. Type 45/100,

2410,5‘2’20, 1'10, OV input. 45V at 100mA output,
-50 each,

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PUSH BUTTON TELEPHONES

A Ten Digit push button intercom telephone
with handset, finished in smart grey plastic.
Ex-equipment, but good condition only
£2-50 each.

FULL RANGE OF BERNARDS/BABANI

ELECTRONICS BOOKS IN STOCK.
S.A.E. FOR LIST.

Dept. P.W..5 STATION ROAD, LITTLEPORT, CAMBS., CBG 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

VIDICON SCAN COILS (Transistor type,
but no data) complete with vidicon base
£6-50 each. Brand New.

WELLER SOLDERING |IRONS
EXPERT. Buiit-In-spotlight illuminates
wgrk.. Pistol grip with fingertip trigger. High

OUTDOOR TELEPHONES

An external intercom telephone unit (water-
proofed for outdoor use). Has external hand-
set and [nternal mike and speaker. 10 push

¥ copper soldering tip.

EXPERT SOLDER GUN 8150D £12-00.
EXPERT SOLDER GUN KIT (spare blts,
case, etc.) £15-00.

Spare blts 40p pair.

NEW FOR THE VHF CONSTRUCTOR.
A range of tuned circuits on formers, with
slugs "and screenlng cans. Frequenicies
quoted are approximate and range can be
greatly extended by using varying capacitors
in parallel.
Type S(3in. square, dumpy type),
Type"SIA;\ 20 te 30MHz {(when 33pF fitted in
parallely.
Type SD 135 to 175MHz (with link winding).
Type M (Min. in. square types),
Type”hf)A 19 to 28MHz (when 33pF fitted in
arallel).
ype”h?)B 22 o 32MHz (when 33pF fitted in
arallel).
ype"MDC 25 to 35MHz (when 33pF fitted In
arallel),
ype MD 38 to 50MHz (when 33pF fitted In
parallel).
IT"y::ue”NIlE 45 to 60MHz (when 33pF fitted in
arallel).
Type MF 100 to 200MHz (without slug) when
0 to 30pF varlable fitted in parallel.
All the above colls available In packs of five
only (same type) at 50p per pack of 5.

SEMICONDUCTORS

BSX20 (VHF Osc/Mult). 3 for 50p.

BC108 (metal can), 4 for 50p.

PBC108 (plastic BC108). 5 for 50p.

BFYS51 Transistors, 4 for 60p.

BCY72 Translstors. 4 for 50p.

PNP audio type TO5 Translstors, 12 for 25p

BF152 (UHF amp/mlxer). 3 for 50p.

2N3819 Fet., 3 for 60p. )

BC148 NPN SILICON, 4 for 50p.

BC158 PNP SILICON, 4 for 50p.

BAY 31 Signal Dlodes, 10 for 35p.

IN4148 (IN914) 10 for 25p.

BC107 (Metal can) 4 for 50p.

SCRs 400V at 3A, stud type, 2 for £4-00.

TIP2855 Silicon PNP power transistor, 60V at
15A, 90 Watts, Flat pack type, 2 for £1-5p,

GERMANIUM DIODES, approx 30 for 30p.

741CG op amps by RCA, 4 for £1.
RED LEDs (Min. type) 5 for 70p.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING
“ Please. PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS

butt: for dlal code + 4 push butti for
select handset, speaker, etc. + pllot lights.
Brand new and boxed, few only only £6 each

PLASTIC PROJECT BOXES with screw
on lids (in black ABS) with brass Inserts.

Type NB1 approx 3in x 2}in x 14In 40p each
Type NB2approx3in x 22in x 11in 50p each
Type NB3 approx4}in x 3%in x 1in 60p each

A LARGE RANGE OF CAPACITORS
AVAILABLE AT BARGAIN PRICES,
S.A.E. FOR LIST.

MIXED COMPONENT PACKS, contain-
ing resistors, capacitors, pots, etc. All new.
rlu?dreds of items. £2 per pack, whlle stocks
ast.

MULLARD 85A2 85v STABILISER
VALVES (Brand New) 70p each or 2 for £1-20

TO3 transistor insulator sets, 10 for 50p

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 60p each, 3 for £1-56.
PL259 Plugs (PTFE) brand new, packed with
reducers, 75p each.

50238 Sockets (PTFE), brand new (4-hole
fixing type), 80p each.

SOLDER SUCKERS (Plunger type), Stan-
dard Modei, £5-50. Skirted Model £6. Spare
Nozzles 60p each,

NEW MARKSMAN RANGE OF SOLDER-

ING 1IRONS.

S125D 25W 240V £4-00.

S140D 40W 240V £4-50.

S125DK 25W 240V + blts etc., KIT £5-30,

BENCH STAND with spring and sponge for

Marksman Irons £2-70.

Spare bits MT8 (for 15W) 80p, MT5 (for 25W)

50p, MT10 (for 40W) 55p.

ALL PRICES 1 8% VAT.

IT‘:;IE TEMPERATURE CONTROLLED
R

Temperature controlled iron and PSU. £304
VAT (£2-40).

SPARE TIPS

Type CC single flat. Type K double flat fine
tip, Type P, very finetip. £1 each + VAT (8p).
MOST SPARES AVAILABLE.

MULTICORE SOLDER

Size C1SAV18 Savblt 18 s.w.g., 56p + VAT
(4p). 4 Ka. (1:11b) 60 x 40,20 s.w.g. on plastic
reel £3 + VAT (24p),

(UK ONLY). SAE with ALL ENQUIRIES
WELCOME BY APPOINTMENT ONLY

ALU-SOL ALUMINIUM SOLDER (made

by Multicore). Solders aluminium to itself or

copper, brass, steel, nickel or tinplate, 16

s.w.g. with multicore flux, with instructions.

é’re’rox. 1 metre coil 40p pack. Large reel
-75.

VARICAP TUNERS Mullard type ELC1043/
05. Brand New, £4-40 + 124 % VAT,

BARGAIN PACK OF LOW VOLTAGE
ELECTROLYTIC CAPACITORS. Up to
50V working. Seatronlc Manufacture, Approx
100. £1:50 per pack + 124 % VAT.

OSMOR REED RELAY COILS (for reed
relays up to 1in dia. not supplied) 12V, 500
chm coll, 2 for 50p.

We now stock Spiralux Tools for the elec-
tronic_enthusiast. Screwdrivers, Nut span-
ners, BA and Metric sizes, pop rivet guns,
efc. S.A.E. for list.

Dubilier Electrolytics, SOUF, 450V, 2 for 50p.
Dubllier Electrolytics, 1001:F, 275V, 2 for 50p,
Plessey Electrolytics, 4701F, 63V, 3 for 50p.
TCC Electrotytics, 100&F, 30V, 3 for 80p.
Dubllier Electrolytlcs, 5000::F, 35V, 50p each.
Dubllier Electrolytics, 5000uF, 50V, 60p each.
ITT Electrolytics, 68001F, 25V, hlgh grade
scr?‘w terminals, with mounting- cllps, 50p
each.

PLEASE ADD 12i{% VAT TO ALL
CAPACITORS.

TV PLUGS AND SOCKETS

TV Plugs (metal type), 4 for 50p.

TV Line Connectors (back-to-back sockets},
4 for 50p.

Please add 12:% VAT.

rSHERUNIT

ady for use —

TWIN BANK

{less lamps)

PTG LIGHT
& 14?!’?\(1:’:(95 UN,T

Koo AR
; @G BC.
oo Fitting
ik

Assorted Untested for £1.

J. BIRKETT

~ Radio Component Suppliers
25 The Strait, Lincoln LN2 1JF

X BAND GUNN DIODES with data @ £1 -65.
20 PHOTO DARLINGTONS and PHOTO TRANSISTORS

Tel: 20767

1060 MULLARD C280 CAPACITORS Assorted @ 57p.

2GHz STRIPLIN NPN LOW NOISE TRANSISTORS @ £1 cach.
100-0-100uA TUNING METER 13" x [§” @ 90p.

TBA 120s FM 1.C’s Untested with data. 6 for 60p.

2ZN706 TRANSISTORS Good unmarked at 12 for 50p.

12 ASSORTED BRANDED VHF FET s for £1.

w Vtorus ; 1135
Complete withth ﬁ.;em . £ l 9.95 .
100 watt Ci‘"&’;?‘d:nl‘)v e i &
that HlashincerE dom. e Flftl?\g£ J 1 ‘3
5 Z \P‘CH
SoundtoLight
600
MASTER UNIT *+:= | TYPE A spor
s et o CHANNEL lesslamp) ",

a] £30-%

A
VTRUT P68 Anp
DAINS INCUT SoekET

§ TYPE B 3BANKUNIT

{Less Lamps)

pead |
BC. Fnting[ ES. Fitting

TWIN BANK 121617
100 WATT SPOT LAMPS

m ﬁ“ Length
e e 31k
RED, YELLOW,GREEN '
BLUE . {iess lamps)
2c.£18-50 £ £18-50
.
ALBEN ENGINEERING CO.LTD.
DEPT PW THE CRESCENT WORSTHORNE,
BURNLEY. LANCS. Tel-Burnley 20940
884

200 RESISTORS {, { watt. Assorted values for 75p.

ELECTRET MICROPHONE INSERTS with FET Pre-Amp @ £ -85.

DIE CAST ALLOYBOXES 4 x 2 x |” @ 55p, 4% X 2% x 13" @ 65p,
43 X 2% X I%" @ 85p,6 X 3% x 2" @ £1-15.

VARIABLE WIRE WOUND RESISTORS |-2K 6 Watt @ 22p each.

10 AMP S.C.R’s 100PIV @ 25p, 400PIV @ 50p, 800 PIV @ 60p.

NUT FIXING 1000pf 500v.w. FEED THRU’s @ 15p each.

10-7 MHz CRYSTAL FILTERS B.W. + 7-5KHz @ £5 each.

ERIE REDCAP SUB-MINIATURE -0Oluf 100v.w. @ 5p each.

50 ASSORTED TANTALUM BEAD CAPACITORS for £1-50.

MULLARD SEMI-AIRSPACED TRIMMERS |-8 to 10pf @ I0p,
| to 3-5pf @ 10p.

MOBILE IN LINE FUSE HOLDER for 1} Fuses @ 22p each.

TELESCOPIC AERIAL 6 [ift extended 24” @ 60p each.

LARGE FLANGE SOLDER-IN 1000pf FEED THRU'’s é for 18p.

NKT 214 equivalent to OC 71 @ 10p, 6 for 50p.

400mW UNMARKED ZENERS 6-8v, 10, 11, 12, 13, 16, 24, 30, 33, 36v.
All at [0 for 40p.

30 A{SISORTED 10XA} CRYSTALS Between 5-IMHz to 7-9MHz for

-10.

10 MULTI-TURN TRIM POTS Assorted for 60p.

COPlioPRESEION TRIMMERS [0pf, 30pf, 50pf, 500pf, 1000pf All at
p each.

50 ASSORTED BC107-8-9 TRANSISTORS Untested for 57p.

BAWG62 HIGH SPEED SILICON DIODES |2 for 35p.

BF451 SILICON PNP 300MHz TRANSISTORS at 6 for 35p.

TEXAS S.C.R’s TIC 47 200 PIV 300mA @ 18p each.

TO39 NPN 5 watt DARLINGTONS @ 20p each.

MAINS TI:':OANSFORMER 240V input Sec. 25 volt Tapped at 4 volt | amp

@ £1-30.
COIL FORMERS %" Dija. with core @ 5p, 6 for 25p.
25 ASSORTED SKELETON PRE-SETS @ 57p.

PHONO SOCKETS Singie @ 5p, Double @ 10p, Three @ I5p, Four @

20p.
AUDIO I.C’s SL414 @ £1:60, SN76C0IN @ 50p, TBA 800 @ 85p, LM380
@ 85p.
Please add 20p for post and packing on UK orders under
£2, unless otherwise stated, Overseas orders at cost.
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LOOK! Heres how you
master elecironics.

..the practical way.

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
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

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.

L
T

L
T

I.Build an 2Read, drawand 3Carryoqt over
oscilloscope. understand 40 experiments
As the first stage of your training, you CII‘cult dlagrams. on basm CImults.

actually build your own Cathode ray

+

oscilloscope! This is no toy, but a test Ina short time you will be able to We show you how to conduct
instrument that you will need not only read and draw circuit diagrams, under- experiments on 8 wide variety of different
for the course’s practical experiments, but stand the very fundamentals of television, circuits and turn the information gained
also later if you decide to develop your radio, computors and countless othér into a working k nowledge of testing,
knowledge and enter the profession. It electronic devices and their servicing servicing and maintaining all types of
remains your property and represents a procedures. electronic equipment, radio, t.v etc.

very large saving over buying a similar
piece of essential equipment.

All students enrolling in our courses receive

a free circuit board originating froma

computer and containing many different

. components that can be used in experiments
and provide an excellent example of current

electronic practice.

el & N ¥ §F ¥ ¥ ¥ ¥ K R
To find out more about how to learn electronics in a new, exciting and absorbing way, just clip the
coupon for a free colour brochure and full details of enrolment.

British National Radio & Electronic School |
P.O. Box 156, Jersey, Channel Islands. ¥
NAME I

WB 4 ADDRESS

Block caps please
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Experimentor* low-cost solderless bread-
boards are the first in the world specially
designed for 0.3"and 0.6" pitch DIP’s.

just like dominoes), so you arrange the
breadboards to suit your circuit,
not vice-versa.

hey are precision moulded from
jurable, flame-retardant plastic,
nd feature alphanumeric
oding for easy circuit
[buﬂdmg, and
NON-COrrosive, pre- -stressed
ickel-silver alloy contacts—

They clip together by an exclusive EXCLUSIVE
interlocking system in any configuration, gViERLOCKING

Mini-priced
breadboards for _
maxi-sized -

projects.
T Ml

] (E————
EE

i

Il
il

W

I
M MIM

Contact resistance is a mere 0.4ma and
interterminal capacitance is typically less
than 5pF. The Experimentor is usable to
ver 100MHz.

Experimentor 600 and 650 models are
deal for RAM's ROM’s and PROM’s
0.6"centre IC’s) while the 300 and 350
odels are forsmaller DIP’s (0.3" centres).
Il four models, of course, also take all
tandard components, the 0.1"grid being
ompatible with transistors, diodes, LED’s,
apacitors, resistors, pots —in fact any
omponent with lead sizes between 0.015"
bnd 0.032"

A useful quad bus strip (EXP4B) further -

.CONTINENTAL SPECIALTIES CORPORATION (UK) LTD.,

‘Get your hands

on an Experimentor
and stop

wasting time!

-

’ Centre 5-way
‘Model  Length” Width” channel” tie points Bus  Price A|| units are 0.330" deep.
EXP300 6.0 2.1 0.3 94(470) 2(80) £7-29 Prices include VAT (8%) and p&p for
‘EXP350 3.6 2urke 0.3 46(230) 2(40) £4-21 UK Orders.
EXP600 6.0 24 0.6 94(470) 2(80) £171-88 Add 5% toall orders outside UK.
EXP650 3.6 2.4 0.6 46(230) 2(40) £4-69 All prices and specifications correct
EXP4B 6.0 1.0 N/A N/A 4(160) £3-289 atthe time of going to press.

expands the versatility of the system for
the MPU user.

Experimentor breadboards can be used
alone or mounted on any convenient flat
surface, thanks to moulded-in mounting
holés and viny! insulation backing that
prevents short circuits. Mount them from
the front with 4-40flathead screws or from
the rear with 6-32 self tapping screws.

But however you use them, Experimentor
breadboards are the quickest and easiest
way to build and test circuits.

If you're working on IC’'s, MPU’s, memories,

displays or any other circuits, buy the
breadboards that are designed for you.
Ring us.(01-890 0782) with your Access,
Barclaycard or American Express number-
and your order will be in the post that night.
Alternatively, send a cheque, or postal

order (don’t send credit cards!) and it.

still only takes a few days.

Otherwise ask for our complete catalogue.

CONTINENTAL SPECIALTIES CORPORATION

SPUR ROAD, NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEX TW14 OTJ. TELEPHONE: 01-890 0782.

REG IN LONDON: 1303780 VAT NO: 224 8074 71 *TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. = TELEX: 8813669 CSCLTD.



$SFFROM CASIO W | [cvsiiainsi e

NON ALARM £]12.50

ALARM £15.50

FEATURES
@ 4 LED digits 4" high. Red.
@ 12 hour display with AM/PM
indication
@ Mains frequency accuracy
@ Easy to build: all components inciuded

All watches display hours, minutes, seconds AM/PM, with day, date and month
at a touch of the calendar butron.

CHRONOGRAPH: Times from 1100 second to 59 minutes, 59-99 seconds then
restarts from zero. Measures normal time, net time, lap time and first and
second place times. £ 15 seconds per month accuracy.

31Q@S-12B, Stopwatch, Dual Time Zone. 3| QR-17B, Stopwatch. All stainless
steel. Mineral glass. Shock resistant. VVater resistant (100 feet). Night Light.
Automatic calendar. One battery lasts 12 months or more. . e

;'70"5‘;"‘25 “DELTA" @ Beautiful real wood case or Perspex:
£39-95 67 x 247 x 3" White, Biack, Red, Blue, Green
(RRP £49-95) @ Flashes to indicate power cuts
e NON-ALARM ALARM
& & Complete kit including case .. £12-50 Pul:edI Alarm Tone. Automatic Brightness
; " control.
Ready Built .. £14:50 9 minute Snooze. Simple Setting.
Module kit excluding case .. £9-50 Complete kit K\clgdlgg'ﬁase .- f_};:g
[ X eady Bu o 9
Ready Built < B0 mogule kit excluding case ..  £13-00 |
. £ Ready Built " £13-50
ot § TIMER FACILITY : Stonwatch use up to 9min 53secs .. extra 50p.
© it = 3IQR-17B
EXCELLENT VALUE NOVUS GUARANTEED

!§ 8-4mm thick

£26-95
(RRP £34-95)

M@-2. LCD Clock, Calendar,

® LCD gents watch. S-function, Backlight. Chrome case. Black strap £15-95
® 4 Function Calcuiator . o 5 s 2 £3-78

DISPLAYS: FND 500 3" LED £1-19 each: 6 for £6-48

Alarm, Alarm Timer, Time NSB5430 3" red LED stick of 4 £4-32 5LT02 4" green phosphor stick of 4 £5-40
Memory, Calculator. A= :

Two daily alarms or countdown afarm CLOCK CHIPS: 50253N Alarm 12/24hr. 4/6 digit £5-67

timer (10 second duration). 24 hour 50362N Calender clock £7-75 MM 5385N  12hr, 4 digit Alarm £4-32

8 Decade Up/Down Counters: 50395/6/7 £9-45
MICROPROCESSOR: Z80 C.P.U. £22-68

Time Memory. Time, Date and %
caleulations. § X 43 x 13”7 1.6 oz

& 15 seconds accuracy. 8 months Z80CTC  £15-70 1702A UV Erazable PROM £11-35
bateery. = Z80 PIO £15-70 2102NA 1K Static RAM @
RRP £39:95 OUR PRICE £34-95 UV PROM Erazer £103-00 + £5-00 p. & p. 4KX1186-pin Dyn. RAM £7:05
CASIO Mini Card. 4 X 55 X 9Imm. 3 key memory. %. LCD. |000hrs. £16-95
New powerful scientifics with () and permutations/c;mbinations. Numerous RECHARGEABLE BATTFRY SFT Super Value £8-10
. Sci. functions, fractions, %, SD etc. FX 120 £19-95. FX 3000 (LCD) £25-95 Includes: ;I;m (1s fi’:’cmgkﬂ rﬁggrr;l;fmMz?:‘i:rfzggggrarva fim ;aggz\nemr ne=x
OPTIM Battery LCD travel alarm/clock. Stopwatch feature, | x |3 x 57 £19-50 calculators (separately £3-78) pitis batiery nolder.
Send 25p (refundable on purchase) for our illustrated cacalogue.
Prices include VAT, P&P. Send cheque, P.O. or phone your credit card no. to payment with order to:
B'/:;:Ffizzy Street, - IL = L»- ! BARO N (P' ') %
Cambridge CBI IEH. SOUTHVIEW HOUSE, 6 GOWER ROAD, ;
Tel. 0223 312866 ROYSTON, HERTS Tel. ROYSTON 43695

Electronics.
Make a job of it....

Enrol in the BNR & E School and you'll have an entertaining
and facinating hobby. Stick with it and the opportunities

and the big money await you, if qualified, 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. |.E.R. Exam; the RADIO AMATEUR'S LICENCE;

P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. Become a

Also courses in Television; Transistors; Radar; Computers; °

Servo-mechanisms; Mathematics and Practicail Transistor R d A t

Radio course with equipment. We have OVER 20 YEARS’ a lo ma eur’
experience in teaching radio subjects and an unbroken . A
record of exam successes. We are the only privately run Learn how to become a radio-amateur in
British home study College specialising in electronics contact with the whole world. We give

subjects only. Fullest details will be gladly sent without ) ) z
any obligation. skilled preparation for the G.P.O. licence.
Lo N __§N _§N 8 § §N § §F § ¥ N §F N |
Brochure without obligation to:
[T ) » t L) »
British National Radio & Electronic School
P.O. Box 156, Jersey, Channel Islands.

NAME ] I
ADDRESS

wi 4

- Block caps please
L 8§ 8 & N B N N F FNF ¥ ¥ ¥ § N |
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BRIDGE RECTIFIERS

SILICON 1 amp
T

ype Order No.
50V RMS BR1/50
100V RMS BR1/100
200V RMS BR1/200
400V RMS BR1/400
SILICON 2 amp
' S50VRMS BR2/50
100V RMS BR2/100
200V RMS BR2/200
400V RMS BR2/400
1000V RMS BR2/1000

NEW SEASON’'S COMPONENTS

BOOKS BY BABANI

and choose any 60p pak from this page FREE.

BP2  Handbook of Radio. TV & Industrial &
Transmitting Tube & Valve Equivalents

BP3  Handbook of Tested Transistor Circuits

BP6  Engineers and Machinists Reference Tables

BP7  Radio & Electronic Colour Codes and Data Chart

BP10 Modern Crystal and Transistor Set Circuits for
Beginners

BP14 Second Book of Transistor Equivalents

BP15 Constructors Manual of Electronic Circuits for
the Home

BP16 Handbook of Electronic Circuits for the Amateur
Photographer

BP18 Boys and 8eginners Book of Practical Radio
and Electronics

BP22 79 Electronic Novelty Circuits

BP23 First Book of Practical Electronic Projects

BP24 52 Projects Using IC741 (or equivalents)

BP26 Radio Antenna Handbook for Long Distance
Reception and Transmission

BP27 Giant Chart of Radio Electronic Semiconductor
and Logic Symbols

BP29 Major Solid State Audio Hi-Fi Construction
Projects

BP32 How to Build Your Own Metal & Treasure
Locators

BP34 Practical Repair & Renovation of Colour TVs

BP35 Handbook of IC Audio Preamplifier & Power
Amplifier Construction

BP36 50 Circuits Using Germanium, Silicon & Zener
Diodes

BP37 50 Projects Using Relays, SCR's and TRIACS

BP39 50 (FET! Field Effect Transistor Projects

129 Universal Gram-motor Speed Indicator

160  Coil Design and Construction Manual

161  Radio. TV and Electronics Data Book

196  AF-RF Reactance—Frequency Chart for
Constructors

202 Handbook of Integrated Circuits {ICs} Equivalents
and Substitutes

205  First Book of Hi-Fi Loudspeaker Enclosures

213 Electronic Circuits for Model Railways

214 Audio Enthusiasts Handbook

216  Electronic Gadgets and Games

217  Solid State Power Supply Handbook

218  Solid State Novelty Projects

220  Build Your Own Solid State Hi-Fi and Audio
Accessories

222 Solid State Short Wave Receivers for Beginners

223 - 50 Projects Using {C CA3130

224 50 CMOS IC Projects

225 A Practical introduction to Digital IC's

226  How to Build Advanced Short Wave Receivers

RCC  Resistor Colour Code Disc Calculator

Purchase books to the value of £5.00 from the list below

160p
t40p
t40p
t15p

1t35p
195p

t50p
160p

t60p
t75p
175p
175p

185p
160p
185p

t85p
1t95p

t96p

t75p
1110
t1.25

18p
175p
t60p

t15p

175p
175p
185p
f85p
185p
185p
t85p

185p
195p
195p
t95p
195p
11.20
+10p

i PANEL METERS
ALUMINIUM BOXES. Made from bright ali, folded
construction each box complete with half inch deep lid

and screws. 4II RANGE 2II RANGE
No. Length Width Hsight Price Size 43" x 317" x 13" Size 23" x 13" x 14"
159 51in 23in 1gin BZP: Value No. Price Value No. Price
160 4in 4in 13in 82p* | g-s0u 1302  £670 0-50UA 1307 £550
161 4in 2%in 13in 62p7 | 0-100UA 1303 £670 0-100UA 1308 £550
162 ain Ain 1zin I4p7 | 0-500UA 1304 £670 0-500UA 1309 £5.50
I ain 2zin 2 233- 0-1MA 1305 £840 0-1MA 1310 £550
IR i &n 20 £1ohe | 0-50V 1306 £840 0-50V 1311 £5.50
166 8in A Bin 3in £1.32¢
167 6in 4in 2in & | MR2P TYPE MIN. LEVEL
INSTRUMENT CASES. In two sections vinyl covered Size 42 x 42 x 30mm
top and sides, aluminium bottom, front and back. Value No. Price M ETE R
No. Length Width Height Price | 0-50UA 1313 £540 Size 23 x 22 X 26mm
155 8in 5%in 2in £1.40° 0-1MA 1315 £540  Sensitivity 200UA
e B St
mn +in in k. .
158 6in 5%in 24in £1.60° 1320 £28
SPECIAL OFFER BALANCE/ Vu MEETER
Size 40 x 40 x 29mm
TU N I NG Sensitivity 130UA
AG FA CASS E I l Es S::sﬁii:yz‘lzo();/gﬁrggu;\ No. Price
STEREOCROM e price 1321 £2.00
307 C60 RRP £2-68~  Our price £1.60 1319 £2.00
308 Cc90 RRP £2-54"  Our price £1.80
309 C120 RRPE£3-49"  Ourprice £2-60 MINIATURE MINI
SFD - Super Ferro Dynamic BALANCE/ SNIUL";'—M ETER
310 C60 RRP £1.48~  Our price £1-00 TUNING METER s::siﬂ.fv 1%3093»?1"1";/\/
311 C90 RRP £1-89~  Our price £1.50 Size 23 x 22 x 26mm ACVOLTS 0-10.50. 250, 1000
312 C120 RRP {269~ Our price £2-00 No. Price  DCVOLTSO0-10,50,250, 1000
1318 £1.95  DC CURRENT 0-1-100mA
DIODES SIL G P Resistance 0-150K ohms
- W B No. Price
300 mW 40 PIV (min) SUB-MIN 1322 £7.50

FULLY-TESTED
Ideal for Organ builders
30 for 50p, 100 for £1-50, 500 for £5, 1,000 for £8

BOOKS BY NEWNES

No. 229 Beginners Guide to Electronics.

Price £2.251

No. 230 Beginners Guide to Television.

Price £2-251

No. 231 Beginners Guide to Transistors.

Price £2.25%

No. 233 Beginners Guide to Radio.

Price £2.75t1

No. 234 Beginners Guide to Colour Television.

Price £2-251

No. 235 Electronic Diagrams.

Price £1.801

No. 236 Electronic Components.

Price £1-08t

No. 237 Printed Circuit Assembly.

Price £1-081 .

No. 238 Transistor Pocket Book.

Price £3-90t

No. 225 110 Thyristor Projects Using SCRs & Triacs.
Price £2.50t

No. 227 110 COS/MOS Digital IC Projects For the Home
Constructar.

Price £2.251

No. 226 110 Operational Ampllfler Projects far the Home
Canstructor.

Price £2.50t

No. 242 Electronics Pocket Book.

Price £3-751

No. 239 30 Photoelectric Circuits & Systems.

Price £1-801

INTEGRATED CIRCUITS MINIATURE MAINS Primary 240V
c Mos with two independent secondarv wmdmgs
Na. Price

Type Price Type Price Type Price 2024 MT280 O-GV. OVGV RMS £1-50:
coac0 £0:15 caozz £090  coaoas £130 2025 MT1500-12V. 0-12V RMS £1.50
CD4001 £0-1 CD4023 £0. CD4047 £1-1
CD4002 £018  CD4024 £0.80  CD404D £0.55 AT BV AIN SR a2 b0 i
CD4006 £0.98  CD4025 £020  CD4050 £0.55 oot 6V-0.0v 100mA 905e
CD4007 £018  CD4026 £1-70  CD4054 £1.10 5052 9V-0.9V 100mA aohe
CD400B £0-98  CD4027 £0-60  CD4055 £140 5093 12V-0.12V 100mA aspe
Shiem fom  cous fes Cige M
D4 - CD4029 £1-1 CD40BY £0.4 :
CDA011 £020  CD4030 £055 CD4070 £0-40 NAE LLID iy e
CD4012 £020  CD4031 £2.20 CD4071 £0.23 2026 6V-0 BvV 1 om £5.80° f.& P.45
CD4013 £052  CD4035 £130 CD4072 £0-23 2027 9v0. 9v 1 amp £2.00° P &P 455
CD40T5 £098  CD4037 £095  CD40B] £0-20 2028 12v-0.12V 1 omP £3.60° P & P 5on
CD4016 £050  CD4040 £0.95  CD40B2 £0.23 2029  1EV-0-15v 1 omp £2.75 P & P Bab
CD4017 £098  CD4041 £0.82 CD4510 £1.30 2030 30v.0.30V 1 amp £3.45¢ P& P 865
cp4018 £1.00 CD204z £0B2  CD4511 £160 4 ia
CD4019 £0.55  CD4043 £0- CD4516 £1.40 ;
S5837 K3 CDGAE 030 EE S1Z | MNtowpes meaaen mans vamtomers avlable in 3

T : £1- amp amp and 2 amp current rating. Secondary taps are

LINEAR 0s.25 340500
Vo!tages available by use of taps:
ype Type Price Type Price 14,15, 17, 19, 25, 31, 33,40, 25-0-25V.
CA3011 ME1303Lr1 8 70aP o35+ i
¢a3014 MC1304P£1-90° DoSNER. fatig Fiice = ST
€A3018 MC1310P£0.95¢ 2031 s amp e WS ach
EAH e 2032 amp £6.60° P. & P.86p
A ey 2033 2amp £8.40% P.&P.£1.10
CA3035 MC1330P
CA3036 £1.20°
cA3024 MC1350 £1.200
CA304 MC1351P £1.20°
cA3oad MC1382PE1 300 G.P. SWITCHING TRANS.
gﬁgggi MC145GG£1.400 TO18 SIM. TO 2N706/8
CA3075 MC1466L 5 BSY27/28/95A. All usable devices. No open and shors.
CA3081 0° 72748 £035° .
/ ALSO AVAILABLE IN PNP similar to 2N2906, BCY 7

cadbsy VICTGER AN LLSE NN ED 3 5% 2GTor 50p, 50 for £1, 100 for £1-80. 56007 £6,1/000 for £14.
CA3123 MC1496G £1.75° When ordering please state NPN or PNP
CA3130 £098°  SN76023N
CA3140 NE536  £3.50° £1.75% .
LM307 NE515A £3-50*° SN76110 £1.50°

60 y y
308 £1.40 NEBs0 218.%%' SN78660 E‘}-ng JUST OUT - NEW EDITION

iy NESS5  £0. 95

[M32050£150 NEse8 £08s  TAABGOR Fo3n BI-PAK CATALOGUE

LM320-12V NE561 £395* TAAG2IA £2.00° SEND FOR YOUR COPY NOW! ENCLOSING 6Spt TO

£1.50 NE562B £385° TAAGGIA £1.65%
LM320-15v NE565A £175° TAD100 £1.30° COVER POSTAGE AND PACKING.

wazou:i: :Z EE%%ZC §)§§ igﬁé’ﬁzg g%gg WORLD SCOOP! JUMBO
: i o S
LM380-14p ' 72703 045 TBABIOS £1.05+ SEMICONDUCTOR PAK

LM381 £1-55* UA709C £0.25* TRA320Q £3-40* Transistors, Germ; and Silicon Rectifiers, Diodes. Triacs,
LM3900N £0-65* 72709 £0.46° TCA270S £2-20° Thyristors, |Cs and Zeners.
ALL NEW AND CODED
ORDE RI NG Apzrox 100 pieces. Dffering the amaieur a “antastic bargain
PA d
PLEASE WORD YOUR ORDERS EXACTLY AS BRSO Qugsaving.

PRINTED, NOT FORGETTING TO INCLUDE OUR ORDER No. 16222 £2:25
PART NUMBER AND YOUR NAME ANOD s
ADDRESS IN CAPS.

- I ‘ M
ADD 123% TO PRICES MARKED *. ADD 8% TO
OTHEHS EXCEPTING THOSE MARKED t. THESE -
ARE ZERO RATED.
POSTAGE AND

ACKING DEPT. PE4, P.O. Box 6, Ware, Herts

Please add postage as follows:

Smallorders Mediu;nourders Large orders COMPONENTS SHOP.' 78 BA LDOCK
Minimom orcer €100 " £ STREET, WARE, HERTS.
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High quality audio modules for Stereo and mono

TRANSFORMERS

T538 For usa with $.450 AL30A MPA30

Order No. 2038 Price: £3:20 + 55p p&p
T2050: For use with Stereo 30

Order No. 20 Price: £3.2B + 55p p&p
BMT80 For use with ALBO SPMBO

Order No. 2034 Price: £5-40 + 86p p&p
BMT250 For use with AL260
Order No. 2036 Price; £6:35 + £1.10 p&p

input stage, Varl-Cap diode tuning. Switched AFC LED Ste

FREQUENCY RANGE 88 - 108 Mhz

8450 - SENSITIVITY 3.0uV

STEREOD ! a "* BANDWIDTH 250 kHz

FM TUNER |5 A ﬁ. iy SPURIOUS REJECTION 50 dB

Fitted with ¥ e SELECTIVITY + 400 kHz 56 d8

phase lock-loop AUDIO OUTPUTI{22,6 kHz deviation) 100 mv

£2230 \\ STEREO SEPARATION 30d8

~40p pip 5 SUPPLY REQUIREMENTS 20 to 30V (80mA max)
AERIAL IMPEDANCE 75 ohms

DIMENSIONS

240mm x 110mm X 32mm

The 460 Tuner provides Instant programme selection at the touch of a button ensuring @ccurate tuning of 4 pre-selected stations.
any of which may be alterad »; often as you choose, simply by changing the settings of the pre-set controls. Features inctude FET

PS12 POWER SUPPLY

Designed for use with the AL30A S.450 and MPA30 In confunction
with transformer T638

INPUT VOLTAQE 17-20v AC

Stereo 30

ou 7-30v DC
o s SUTRUT LRRERT stoma £1-30
QUTPUT POWER 7 Watts RMS SIZE 60mm x 43mm x 28mm p p&p
—sOAD MPEBANCE 8 ohms MKG60 AUDIO KIT

COMPLETE < TOTAL HARMON!C DISTORTION Loss than 5% (Typeally .3%)
AUDIO - FRAEQUENCY RESPONSE 60 Hz to 20 kHz + 3dBs
CHASSIS TONE CONTROL RANGE +12 dBsat 100Hzand 10kHz
£1 8 95 SENSITIVITY 190 mV for full output

9" INPUT IMPEDANCE 1 M ohms
+ 40p p&p TRANSFORMER REQUIREMENTS 22 VAC. rated at 1A

7 + 7w RM.S.

DIMENSIONS {Less controls and
panel}

This kit enables vou to build 8 complete 30w RMS stereo amplifier
comprlsing of 2 x AL60 amplifiers - 1 x SPM8O stabilised powsr
supply - 1 xBMT80 transformer —~ 1 x PA1000 pre-amplifier and &
kit of parts to include front panel — knobs ~ head-phone socket,
on/off switch, neon Indicator, together with completa Instructions for
construction.

Price: £36-75 + 124% VAT, + 62p p&p

200mm x 130mm x33mm

The Sterso 30 comprises 8 complete stereo pre-amplifier, powsr amplifiers and powsr supply. This, with only the addition of a
transformer or overwind will produce a high quality audio unit suitable for use with a wide range of inputs i.e. high quality ceramic
pick-up. stereo tuner, stereo tape deck etc. Simple to Install, capable of producing really first class results, this unit is supplied with
full instructions, black front panel. knobs. main switch, fuse and fuse holder and universal mountling brackets.

TEAK 60 AUDIO KIT

This kit contains everything you require to put the finlshing touches
to your MK60 and glve your amplifier that professional touch -
contents: Teak veneersd cebinet size: "x 113 x 3¢ -
aluminium chassis heatsink — front panel — bracket - back panel
also sockets - nuts — boits - fuse holders — solder tags etc.

ALBU 25W OUTPUT POWER 25 Watts RMS Price: £13.25 + 121% V.A.T. + 88p p&ip
AM.S SUPPLY 30-60V
AUDIO LR LOAD IMPEDANGE 8- 16 ohms TEAK 60 CABINET
:AMOPHHER w3 TOTAL HARMONIC DISTORTION Loss than 1% (Typically 06%]| Teak venaered cabinet only, measuring 426mm x 290mm x 86mm
¥ . v uppir e above mentione & it. [deal for use wi our
25 VDJULE R 7 N ¢ FREQUENCY RESPONSE 20 Hz 10 30 kHz x 2 dBs MOOppra-ampllfler and ona of the complimentary modules. The ideal
atts RMS SENSITIVITY 280 mV for full output amplitier sleeve has not front or back panel.

£455 + 25p p&p

MAX, HEAT SINK TEMPERATURE

90°C

DIMENSIONS

Order No. 140, Price: £7-00 x 123% V.AT. x 86p p&p.

103mm x 64mm x15mm

 This_high quality audio amplifier module is for use in audi
RMS with distortion lavels below 0.1%.

0 squipment and stereo amplifiers and provides output powers up to 25

TEAK 30 CABINET

Tesk veneered cabinet designed mainly for use with our Stereo 30
chassis but had proved very useful to home constructors measuring
320mm x 235mm x 80mm comes complete with solid uncut
front and back.

Order No. 139 Price: £€6:48 + 124% V.AT. + 70p p&p

ALBU OUTPUT POWER 35 Watts RMS

SUPPLY 40-60V
AUDIO - LOAD IMPEDANCE 8- 16 ohms
AMPLIFIER TOTAL HARMONIC DISTORTION Less than 1% (Typically .06%!}
MODULE FREQUENCY RESPONSE 20 Hzto 30 kHz x2 dBs
£7:15* SENSITIVITY 280 m for full output
+ 25p p&p MAX. HEAT SINK TEMPERATURE s0°C

DIMENSIONS

103mm x 84mm x 16mm

tion levels below 0.1

The ALBO is similar I;sdeslgn to the AL60 above and is of

f the sams high quality but provides output powers up to 35W with distor-

MAGNETIC CARTRIDGE
PRE-AMPLIFIER

Enjoy the quality of a
magnetic cartridge with your

enisting caramic equipment using
the MPA 30 which is 8 high quality pre-

25p p&p

1 2 5W R.M.S QUTPUT POWER 125 Watts RMS continuous. amplifier enabling magnetic cartridges to be used whers facilities exist
ALZ 5 0 a2l OPERATING VOLTAGE 50-80V for the use of ceramic cartridges only.
POWER LOADS =TEIohie SENSITIVITY 3.5 mV for 100 mV output
AMPLIFIER FREQUENCY RESPONSE 25 Hz- 20 kHz messured | COUALISATION Within +1 dB from 20 Hz to
at 100 Watts 20kHz
SENSITIVITY FOR 100 WATTS INPUT IMPEDANCE 50 K ohms
O/P AT 1 kHz 450 mV SUPPLY 18 10 30 V —re earth
INPUT IMPEDANGE 33 K ohms DIMENSIONS 110x50%x25mmf{inc DIN
TOTAL HARMONIC 50 WATTS socket)
DISTORTION into 4 ohms 0.1% ’\’ y
. B PAI2
£ 1 7 .2 5 + 40p p&p into 8 ohms 0.06% STEREO 1o £7 . 1 0

This unit, designated AL250, is a power amplifier providing an output of up to 125W RMS, into a 4 ohm load.

10w

R.M.S.

AL30A

AUOIO
AMPLIFIER
MOOULES

MAXIMUM SUPPLY VOLTAGE

PRE-AMPLIFIER w 30p p&p
The PA12 Stereo Pre-

Ag\é!ifier chassis is designed and recommended for use with the AL
2

30V 0 Audio Amplifier 'Modules, the PS12 power supply and the T538
POWER OUTPUT for 5% THD 70 Watts RMS I;anrt\?;zl)srln}ar. Fga!urz?';‘n::alggeog;\égflf volume, Balance, Bass and Treble
TOTAL HARMONIC L ] ically . i
e DISTORTION = ?2::%”“"“"" 0% FReQUENCY RESPONSE 20 Hz - 20 kHz (~3dB}
= BASS CONTROL £ 12 0B 2160 Hz

INPUT IMPEDANCE

50 K ohms

TREBLE CONTROL + 14 dB at 10 kHz

Designed to powsr two ALG0's at 15 Watts per channel simultaneously. Circult Techniques include full short cireuit protection.

Ll

PRE-AMPLIFIER

£15-80

FREQUENCY RESPONSE - 20Hzt020 kHz x 1d8
TOTAL HARMONIC DISTORTION Less than . 1%(Typically .07%)
SENSITIVITY 1. TAPE 100 mV/100 K ohms} For an
INPUTS 2.RADIO TUNER 100 mV/100 K ohmsloutput
2 3. MAGNETICP.U. 3.5 mV/50 K ohms) 250mV.
EQUALISATION Withii + 1 dB from
20 Hz 1o 20 kHz
BASS CONTROL RANGE + 15dBsat 75 Hz

TREBLE CONTROL RANGE

+ 10-20dBs at 15 kHz2

“SIGNAL/NOISE RATIO

Better than 65 dBs{All inputs)

+ 40p p&p

high and low frequencies.

INPUT OVERLOAD Battor than 26 dBs(All inputs)
SUPPLY 20t0 40V
DIMENSIONS 300x90x33mmilesscontrols)

A top quality sterec pre-amplifier and tone control unit, the PA100 provides a comprahansive solution for the front end require-
ments of stereo amplifiers or audio units. The six push button seiector swlitch gives a choice of inputs together with two filters for
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FREQUENCY RESPONSE 50 Hz— 25 kHz + 3
£3.75 ssN%mvn'v SRR 30 :\zv f:rsfuﬂ :u_mu:j = :::3; Is'vézes?:stgi ; ONO'E:VW"
™ L + 90 x 64 x 30 0x.
25p p&p DIMENSIONS M 2pprox CROSSTALK ~60dB
This low cost 10 watt module offers the utmost in refiability and performance, whilst being compact in size. SIGNAL/NOISE RATIO —65dB
OVERLOAD FACTOR +20d8
SPM 80 INPUT A.C, VOLTAGE 33 - 40v TAPE OUTPUT IMPEDANCE 25 K ohms
OUTPUT D.C. VOLTAGE 33 V nominal DIMENSIONS 162mm x 84mm x 35mm
STABILISED OUTPUT CURRENT T0mA— 1.5 amps
POWER SUPPLY OVERLOAD CURRENT 1.7 amps approx. ORDERING
£4.25 + 25055 DIMENSIONS 105mm x 63mm x 30mm

PLEASE WORD YOUR ORDERS EXACTLY AS
PRINTED, NOT FORGETTING TO INCLUDE

OUR PART NUMBER.

VAT

ADD VAT AT 124% EXCEPT TO THOSE
MARKED * WHICH ARE 8%.

DEPT. PW4 P.O. Box 6, Ware, Herts
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Band~Switch

THERE have been brief mentions recently in the national press of

forthcoming changes in the wavelengths allocated to the various

BBC programmes in the medium and long wavebands. These
changes are due to take place on 23 November 1978, and will have a
profound effect on the many listeners who have receivers which do not
cover the long and medium wavebands and v.h.f.

Increases in the number and power of broadcasting stations in
Europe over the years have been dramatic. Under the 1950 Copenhagen
Plan, 620 transmitters with a total power of 20 megawatis were
provided for in the medium and long wavebands. When the Geneva
Plan comes into effect in November, these figures will be increased to
2700 transmitters and 214 megawatts. With channe! spacings
remaining at 9kHz, no new channels are available, so the result is a far
greater degree of channel sharing. This is bound to worsen interference
levels when reception ranges increase during the hours of darkness,
especially in the medium waveband. Whilst this problem is not apparent
on v.h.f., BBC research shows that fewer than 20 per cent of listeners
make regular use of this band.

In bygone years, peak radio audiences were found in the evenings.
Television has changed all that, and radio now has its largest
audiences during the day, especially at breakfast time and around
midday, although tea-time and the evening rush-hour is another
popular listening period. The frequency planning engineers have
therefore, understandably, concentrated mainly on the daytime
situation in the new plan. Unfortunately, in the Northern latitudes,
night-time conditions apply to the important early evening period
during the winter months.

The United Kingdom was fortunate in being able to retain all its
existing frequency assignments, and even gained a second channel in
the long waveband, on 227kHz. Virtually all medium waveband
assignments are being increased in frequency by 1kHz, to bring them
up to multiples of 9kHz. This is expected to facilitate the design of
future receivers incorporating synthesiser tuning.

The changes as they affect BBC programmes are that Radio 1 will
be on two medium wave channels, 1053 and 1089kHz, while Radio 2 will
be on 693 and 909kHz and Radio 3 moves to 1215kHz. Radio 4 is being
transferred to the long waveband, where a new transmitter on 227kHz
will provide coverage for. Central Scotland. For the remainder of the UK,
the established 200kHz channel will be used, with an additional
transmitter in the North of Scotland.

The important question is how much all these changes are going to
benefit the listener. Apart from increasing the service area of Radio 4,
the answer is probably, regrettably, very little. Anyone without a v.h.f.
or long waveband on his or her radio will be denied access to Radio 4—

-the principal information, news and weather forecast channel. It is

certainly unlikely that there will be anv increased choice in programmes
available, which is not good news for anyone with minority interests in

music, hobbies or sport. .
Geoffrey C. Arnold

PLEASE NOTE . .

We do not operate a Technical Query Service except on matters concerning
constructional articles published in PW. We do not supply service sheets or
information on commercial radios, TV's or electronic equipment.

All queries must be accompanied by a stamped self-addressed envelope
otherwise a reply cannot be guaranteed.
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Marks of the Gods?

Electronics has revolutionised the
surveying profession with the intro-
duction of high accuracy electronic
distance measuring systems. Tellu-
rometer was one of the -earliest
entrants into this field and their name
has become almost synonymous with
Electronic Distance Measurement
(EDM)—the Hoover of EDM in fact.

EDM has been used successfully
in the construction and positioning of
North Sea oil rigs and production
platforms as well as civil engineering
surveying work.

In recent months, however, Tellu-
rometer infra red EDM instruments
have been helping to probe the secrets
of the mysterious Nascan Lines—
those strange straight lines which
criss-cross the South American
deserts high up in the Andes. Among
the theories put forward for these
strange patterns have been Erik von
Daniken’s  prehistoric  spacecraft
landing site.

The BBC last year sent an expedition
out to the Andes led by Tony
Morrison with the aim of trying to
unravel the mysteries of the lines.
Tellurometer lent the expedition one
of their CD-6 IR systems to enable the
expedition to survey the lines with an
accuracy never before applied to
Nasca.

Armed with the
surveys, which showed that the lines
were remarkably straight over in-

results of the

credibly fong distances, Morrison en-
listed the help of the man who
decoded Stonehenge using a com-
puter. Dr. Gerald Hawkins fed the
results into a large computer to try to
establish whether or not the lines had
any astronomical significance. They
did not, and Morrison had to look for
other possible motives.

The expedition took plenty of film in
the deserts and this was made into a
film, ‘‘Pathways to the Gods’ shown
at the end of last year on BBC TV.
Morrisons initial conclusions put
forward at the end of the film were'that
the lines were nothing more than
pathways showing the shortest
distance between many hundreds of
religious sites. This will not convince
many ‘'Chariots of the Gods" followers

Tony Morrison seen using the specially
assigned Tellurometer CD 6 portable infra-
red distance measuring system while survey-
ing one of a series of newly-discovered lines
in the Central Andes during the making of the
film, "“Pathways to the Gods' which was
recently shown on BBC TV.

and doubtless the arguments will
continue to rage for many years to
come. Morrison is however keeping
some of his secrets and theories for
his book, due to be published this
coming May.

The expedition also proved that
electronic distance measurement is
feasible under the intense heat and
arid conditions of the high Andean
deserts, where the portability and ease
of operation of the Tellurometer CD-6
equipment really showed up.

Good News
We are pleased to announce the
reintroduction of the publishers sub-

scription service for Practical Wireless. .

The annual cost to either UK or over-
seas addresses is £10-60.
Application may be made to:
Practical Wireless,
Subscriptions Department,
Oakfield House,
Perrymount Road,
Haywards Heath,
Sussex RH16 3DH.
Remittances should be made pay-
able to IPC Services.

Remember

“Going Back’?

All those readers who are interested
in the vintage days of radio may now
contact Colin Riches at his home
address: 28, Chestwood Close,
Billericay, Essex.
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Books

We are informed by Babani Press that
their latest catalogue of radio and
electronic books is available to readers
of Practical Wireless, if they write
enclosing an SAE to:

Babani Press & Bernards (Publishers)
Ltd., The Grampians, Shepherds Bush
Road, London W6 7NF.

Hello Sailor

The Royal Naval Amateur Radio
Society are organising an activity
period from 1800 hours GMT. on 24-3-

1978 to 1800 hours GMT on 2-4-1978.

Location, HMS Belfasf;}, Pool of London.

Three stations will be active using
the call-sign GB3RN. Operation will be
on ssh and cw in the 80, 40, 20, 15 and
10 metre bands, in addition to 1875kHz

-~ ssb and 1827/1837kHz cw.

All contacts will be acknowledged
by a commemorative QSL.

HMS Belfast, the only surviving
heavy cruiser of-the Royal Navy is
open from 1100 hours until 1600 hours
in the winter and 1800 hours in the
summer.

Sounds Good

The American Federal Communica-
tions Commission is to reconsider
the feasibility of stereophonic sound
channels for US television. First
examined in 1964, the idea was aban-
doned some three years later on the
grounds of lack of interest. The Public
Broadcasting System however, have

. .revived the question and the FCC is to

hold an inquiry investigating the
present feelings of manufacturers,
broadcasters and the American publtic.
At the same time, as in the UK,
soundings are being taken to deter-
mine the interestin a.m. stereo and f.m.
Quadraphonic transmissions.

891



|AN HICKMAN

For those taking a serious interest in electronics, an
oscilloscope is the most important single instrument
in the home workshop.

For the last ten years an all-transistor model has
been in use by the author. However, lately this has
been showing its age by deteriorating performance,
poor reliabafity etc. When it was designed, there was
no all-transistor oscilloscope on the market; now, of
course, there are no valve types, apart from a few
imports from the Communist Bloc.

It was an all discrete design, so when the time came
that something just had to be done, it was clearly a
better plan to start again from scratch using
integrated circuits. A fresh start also provided the

opportunity to incorporate a number of features which
could prove valuable and which were not catered for
in the previous version.

Feeling that others might be interested in a design
which is well engineered and suitable for the home.
constructor yet providing a high standard of per-
formance, it was decided to use only components
readily obtainable and in particular, in the interests
of economy, the popular and reasonably priced
surplus cathode ray tube type 3BP], Fig. 1.

Where, in the interests of performance, special
components are unavoidable, arrangements have been
made with well-known firms advertising regularly in
PW to stock them.

Fig. 1: In the interests of
economy the 'Purbeck’ uses
the reasonably priced and
readily obtainable 3BP1 cathode
ray tube, seen here with the
specially produced Jlow cost
mu-metal shield

892
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Performance

The main performance features of the final design
are as follows: '

Y amplifier: 10mV per division to 100V per division
in 5 steps) with X0-5, X1 and X2 multiplier, cali-
brated. 1MQ and approximately 30pF constant input
impedance. An uncalibrated “variable” gain control
provides typically 2-5mV per division maximum sen-
sitivity. Bandwidth d.c. (or 2Hz when a.c. coupled) to
5MHz full screen (21MHz for 1 division).

Timebase: 1ms, 100zs, 10ss, 1ps and 100ns per divi-
sion with a multiplier switch giving X0-5, X1, X2,
X5 and X 10 providing speeds from 50ns per division
to 10ms per division. An uncalibrated “variable” con-
trol range, extending sweep range to about 25ms per
division.

X amplifier: A “variable” gain control provides X1
(calibrated) to X2:5 (approximate) gain range,
extending sweep speed to about 20ns per division.
a.c. coupled external X input, requiring approxi-
mately 4V peak to peak for 10 divisions for X deflec-
tion.

Trigger facilities: Internal or external triggering,
a.c. coupled. On external, 200mV peak to peak re-
quired for triggering (20V if using the X100 input).
On internal, reliable triggering is obtained for an X
deflection of less than 1, of a division up to 10MHz
“Trig. level” control selects the point on the wave-

form at which triggering occurs. Brightline circuit
causes the trace to free run in absence of an input
or when “trig. level” needs adjusting. Trigger polarity
selector gives a choice of triggering on positive or
negative-going edges.

Power supplies: All voltage rails are fully
stabilised, providing typically 3% measurement
accuracy in both X and Y axes, independent of mains
variations.

Other facilities: Brilliance and focus controls. X
and Y shift controls. Timebase output socket. Sweep
gate output socket. Alternate sweep gate output
socket. Calibrator output socket. Probe/accessory
power socket. 10X8 screen graticule of 0-225in
squares.

It can be seen that a comprehensive range of facili-
ties is provided. The instrument can be simplified
somewhat by omitting some of these, but this is
definitely not advised.

It is hoped in due course to publish details of
various items for use in conjunction with the oscillo-
scope—probes, dual beam units, transistor curve
tracers, panoramic receivers (even a PW Spectrum
Analyser?)—and these between them will require all
the ’scope’s facilities. A dimensional panel layout is
provided for the benefit of those with the necessary
enthusiasm and metal-work facilities to make their
own case.

However, a superb case, has been designed especi-

FRhEd%léENCY Y SHIFT
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YINPUT |——o\_, J
- £l s =1// . c.rt.
DC Y DEFLECTION
- [H= PLATES
TRIG. Y DEFLECTION
GAIN PICKOFF STAGE
g RHGLIRIER f(‘BEFLEcmN
~ SWEEP PLATES,
AMGCERING  sweEp GATE (TIMEBASEl X DEFLECTION
Lo SLICER 06IC GENERATOR  STAGE \
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Fig. 2: Block diagram of the complete oscilloscope
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ally for the “Purbeck” Oscilloscope and is very
reasonably priced. The panel size is dictated by the
facilities provided and the components used.

For example, in a commercially produced ’scope,
the two Timebase speed controls would be com-
bined in one switch with the ‘‘variable” control
concentric with it and similarly for the Y sensitivity
controls. Obviously a multiwafer 18 position switch is
difficult to obtain and with a concentric pot. virtually
unobtainable in small quantities. The present design

uses single wafer switches with the exception of the"

frequency compensated input attenuator, S3.

Likewise, the depth of the case is determined by
the need to mount the mains transformer to the rear
of the cathode ray tube, to ensure no trace deflection
from its stray magnetic field. The c.r.t. uses a simple
low cost mu-metal shield designed and produced, like
the mains transformer, specially for this project.

Is it only for advanced constructors ?

The “Purbeck” Oscilloscope is a high performance
fully stabilised instrument and therefore necessarily
fairly complicated. Readers unfamiliar with valve
circuitry should also realise that the high voltages
used—particularly the 800V supply—are dangerous
and should always be treated with caution and
respect. It is not really a project to be undertaken
by the beginner.

However, that said, anyone capable of reading and
understanding a circuit diagram and using a soldering
iron and a 20kQ)/V meter can confidently undertake
this project, as special consideration has been given
to ease of construction.

" The Y amplifier (Board 3) and Timebase Board
(Board 4) use a “ground-plane” technique to ensure

AT

-

stability in view of the high gain and wide bandwidth
of the circuitry. (The gain-bandwidth product of the
Y amplifier is 80GHz!!)

For economy, single sided boards are used, with
discrete wiring for the component interconnections.
This also minimises stray capacitance, contributing to
a bandwidth in excess of 20MHz for a deflection of
one vertical division. Detailed drawings of all boards
are given. All of the stabilised supplies are current
limited, thus the odd incidental short circuit should
cause no damage, but the heat sinks and components
are not rated for an extended period in short circuit.

Fig. 2 shows a block diagram of the complete
oscilloscope. This shows it to be a fairly conven-
tional design of single channel measuring oscillo-
scope, i.e. calibrated gain and sweep speed with fully
stabilised supplies. Fig. 3 gives a general view of the
internal construction, showing the use of plug-in
boards for the Y amplifier and Timebase (Boards 3
and 4.

In each case, two controls are mounted actually
on the board, with shaft extenders to the front
panel. This not only substantially reduces the
number of leads through the edge connectors (and
simplifies the front panel wiring) but avoids problems
which could arise if the high frequency signal leads
associated with these controls were lengthy. Boards
1 and 2 (Raw Supplies and Stabilisers) are simpler
and are therefore hand-wired rather than pluggable.
A few components only are mounted in the main
frame or behind the front panel.

Components

A single component list for the whole oscilloscope
is not provided; instead a component list for each

friny
3

%

Fig. 3: General view showing the internal construction
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Collated parts list

Capacitors
Ceramfc

' -8nF 250V
fonFEIV*
4InF 83V
0 3#F\§3V*
0-1uF 350V
~ 0-1xF 1000V

2
1
3
2
2
15
i
2 o
1 o
i
1
2

Vanable Resusie .

MisceHaneous

‘Mains Transformer
250-0-250, 12-9-0-12: 9 6 3V
Barrie Transformers

CRT 3BP1 plus Base
Mumetai screen for 38P1

.BNC'round sockei 50&1 (U61094/U)
5 pin DIN socket type A (180"’)

board is given in the instalment dealing with that
board. A collated parts list for the complete project is
given for those wishing to order parts in good
time, so that each section can be constructed as the
details are published.

The next instalment will deal with the main frame
wiring, Raw supplies and Stabiliser boards. Further
instalments will deal with the Y amplifier board and
the Timebase board (with full description of the
operation of these circuits), and a final instalment
will deal with finishing off the construction, setting
up and calibration and use, together with useful tips
for any who may hit snags in getting it all going.

Practical Wireless, April 1978

To minimise the possibility of this use only full spec.
components from a reputable supplier. Don’t use
cheap or “outside the manufacturers very rigid spec.
but all usable” components. These and gems from the
junk box can cause disappointment and they can also
damage other components when they fail.

" Constructors are also advised not to substitute other
component types for those listed, nor to depart from
the contructional practice adopted in the article. In
particular, if you don’t use ground plane construction
on the Y amplirier and Timebase boards—well, don’t
blame anyone but yourself for the results!

TO BE CONTINUED
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DESIGN YOUR OWN PROJECTS

iTI. Iinterface

Regular readers will have noticed that oircuits
covered by this series have varied in their degree of
immediate applicability. This month’s project is one
that few people will have an immediate use for, but
it makes up for this by providing a detailed illustpa-
tion of how to choose component values in an often-
used circuit—as well as highlighting some problems
of interfacing digital logic circuitry with the outside
world. You may have a suspicion that we choose
circuits for these articles solely on the basis that
they haven’t appeared in magazines recently. Actually
this isn't true.

For example, the cassette power supply described
in the October issue of PW was designed because one
of us wanted such a device for a car which was being
used as transport to do a job 25 miles away. The con-
tinuity tester described receritly was born out of the
desire to produce a simpler solution to a particular
set of specifications accompanying a design published
elsewhere.

As a contrast, this month’s circuit was originally
designed some while ago; part of a “suite” of test
equipment that Toby needed at the time. Apart from
power supplies, meters and things (all neatly housed
in a surplus tank chassis) this magnificent device also
contains a reasonably accurate frequency marker,
which consists of a crystal oscillator, a waveform
squarer, a series of TTL (Transistor—Transistor
Logic, a particular way of fabricating digital inte-
grated circuits) divide-by-ten counters and a pulse
genenator. The output from this can be switched to be
1MHz, 100kHz, 10kHz or 1kHz and the waveform
shapes available are square wave, 20ns positive-going
pulse or 20ns negative-going pulse. Now there is a
very good reason for not connecting these outputs
directly to sockets on the front panel, namely that
an inadvertent short circuit will probably ruin the
TTL circuits of the generator.

+5v
Lk 16k 130
Input
Output
1k
ov
Fig. 1: Circuit of a typical TTL inverter stage.
896

TOBY BAILEY & BOB WHITAKER

As a digression, never underestimate the chances
of doing something like this! Disaster struck recently
when it was discovered that a strange combination
of the metering switches caused the overload protec:
tion on the power supply to blow up. It’s a good idea,
when working out the design, to assume that some
such mishap will occur.

.Anyway, this month the circuit that we are going
to design is an interface from TTL to the outside
world.

Specification

Since we wanted to use this circuit in a particular
piece of equipment it was fairly easy to produce a
set of specifications. The circuit should run from the
standard TTL power supply (5V). It should take as
input the TTL waveforms produced by the frequency
generator and give an output of 0V for a TTL low
(or “0”) input and an output of 1V for a high (or “1”)
input. The output impedance should be fairly low and
we decided that 40 to 50 ochms would be adequate.
Switching times should be as fast as possible to pro-
duce good, clean waveforms and finally the whole
unit should be fairly “abuse-proof”, paying particular
attention to short circuits etc.

TTL Outputs
If you ever want to use TTL circuitry, and in par-
ticular if you want to connect other things apart from
TTL to it, then it is essential to know what the actual
TTL input and output circuits consist of, and what
they are capable of driving. This is a bit of a diver-
sion from our project, but we think that many people

will find the information useful.

Figure 1 shows the circuit of a typical TTL inverter
stage. A low input will form a current source for the
emitter of the first transistor and so must supply a
reasonable amount of current to it. On the other
hand, if the input is high the input stage will draw
appreciably less current. The output stages match
the input conditions well: an output which is low
will sink a considerable quantity of current (enough
to supply ten TTL inputs connected to it simul-
taneously) whereas a high output can supply con-
siderably less current (about 40 times less) which
nevertheless, is still enough to drive at least ten
other gates—this is what is meant when the manuals
say that the gate ‘has a “fan-out” of ten. It's useful
to have the exact figures handy:

Maximum voltage recognised as being a low in-
put; 0-8V. Minimum voltage recognised as being
a high input; 2-0V.
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+5V
R1 R5
R2
Output
Input Tri E Tr2

>
R3 %Ra
ov
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Flg. 2: A basic Schmitt trigger circuit using-npn transistors.

Maximum current flow out of an input in the
low state; 1-6mA.

Maximum current flow into -an input in the high
state; 40mA.

Maximum current into a low-state output without
pulling it up to more than 0-4V; 16mA.
Maximum current out of a high-state output with-
out pulling it below 2:4V; 4001A.

These figures show, for example, that if you want
to drive a light-emitting diode from TTL then you
should connect it (with a resistor in series!) between
the TTL output and the +5V line, where 16mA is
available, rather than connecting it to the 0V line
where only 400:A is available.

The Circuit

Now, down to business! The best simple method
of achieving fast switching is to use some form of
Schmitt trigger—a circuit is shown in Fig. 2. How
does it work? Well, suppose the input is low (near
0V), Trl will then be switched off and R1, R2 and R4
will form a bias network for Tr2—we choose the
resistor values so that Tr2 will be turned on when
the circuit is in this state.

Suppose now that we slowly increase the input
voltage: when it reaches a value about 0-5V above
the emitter voltage of Tr2, Trl starts to turn on and
the voltage at its collector starts to drop. This has
the effect of reducing the bias voltage to Tr2 which
consequently starts to turn off, thus causing Trl to
turn on even more quickly and soon the circuit will
~ have flipped over into a state where Trl is on and
Tr2 is off. If you go through the same process in
reverse you will find that a similar sort of thing
occurs and the circuit ends up where it started. Those
of you who remember Part One of this series should
recognise the process of regenerative switching here.
What follows is a demonstration of ‘how to choose
component values for this particularly useful circuit.

Modifying the Basic Circuit

As it stands the circuit shown in Fig. 2 isn’t quite
what we want. The output varies between the positive
line (when Tr2 is off) and something in between the
positive line and ground when Tr2 is on. Furthermore,
the input requires current driving “down to ground”
which, as we mentioned earlier, is something that
TTL doesn't particularly like to do. What happens
if we turn everything upside down as in Fig. 3? We've
now solved both of these problems. Note that we
have labelled the negative power line 0V and the
“ground” line “-++5V” just so that we can keep track
of what'’s going on: it will make the connection to
the TTL wircuitry clearer. (The Americans would
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R1 A2 RS
Output

Input Trt 1 Tr2

C
R3 %Rb
+5V

Fig. 8: The circult of Fig. 2 modified to provide a greater "high” output
drive capabillly.

probably just draw the transistors ‘“‘emitter upwards”
and draw the power lines all over the place but we
have always found this habit very confusing).

Anyway, all we need to do now is choose compo-
nent values so that with a low input (within 0-4V of
the negative supply rail) Trl is turned on, and with
a high input (i.e. at least 2-4V “below” the negative
rail) the fransistor is turned off.

Component Values

So where do we start choosing component values?
We have a good base point here, since we require the
output impedance to be about 40 or 50 ochms. As the
output impedance is going to be roughly the value of
R5 we can choose R5=47 ohms straight away. If you
don’t have a constraint like this, then start by decid-
ing how much current you require and calculate RS
from that.

ov

R4 23
v

+5V

Fig. 4: The first steps in choosing component values.

When Tr2 is on we want an output voltage of about
1 volt “below” the supply line (bear in mind that this
is 1V above ground from the point of view of the
TTL). Hence the current flowing in RS will be 3 A=
21mA. The next thing to decide upon is the emitter
voltage of the transistors when they are in this state,
enabling us to calculate the value of R3. We don’t
want Trl to turn on with an input of 2-5V so we
require the emitters to be at a voltage which is no
more than 2-5V below the 0V line: the 0:6V drop
across the base-emitter junction will then give us a
safety margin. Since R3 will be passing 21mA and
must drop 2-5V, its value must be at least:

0031 =119 ohms; (say 120 ohms).

Fig. 4 shows the bias circuit as it is when Trl is off
(Trl has been omitted for clarity). Don’t worry that
the bias circuit here is part of a trigger circuit and
not a simple transistor stage—we can just carry on
our calculations as normal.

b o2
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First, we have the standard problem of which tran-
sistor to use. Regular readers can probably predict
that we will choose something like a 2N3702: these
are good, cheap, general-purpose pnp devices and we
usually have a number of them available. Now the
2N3702 has a stated d.c. gain of better than 60 for a
collector current of 5mA so it should be safe to
assume that the gain will be better than 40 under
the conditions of our circuit. This gives us a maxi-
mum base current of about 0-5mA. We can use a rule-

of-thumb, which states that ‘‘the cwrrent in the*

divider chain should be at least five times the base
current”, to decide that we want a divider current
of 2-5mA. This means that the total resistance of Rl,

R2 and R4 should be 2 SmA. =2,0000hms. If we want

the emitter of Tr2 to be 2-5V from the +5V line then
the base will have to be around 3V from the line after
we have allowed for the base-emitter junction. So:
R4=({) x 2k=1-2k and hence R1+R2=2k—1-2k=
800 ohms. We’ll decide on the individual values of
R1 and R2 in a moment.

R5
R1
% R2 %47
M-

oy

Tri Tr2
2N3702 2N3702
R3
120
+5vY

Fig. 5: The circuit of Fig. 4 with the input stage restored.

R4
"2*%

Let’s see what happens to the circuit we’ve designed
so far when the input voltage moves towards the 0V
line. The circuit in Fig. 5 shows the component values
we already know. As the input voltage goes towards
zero volts, Trl will turn on and we want to arrive at a
point where Tr2 takes no current, i.e. is turned off.
Much is going to depend on the magnitude of the
emitter voltage when Trl is saturated. Assuming this
occurs again with a voltage of 2-5V, then we want
Rl1= (—)2—0% =120 ohms. This ignores the current in
R2 and R4, which will be much smaller than that
flowing through R1, and the voltage drop between
the collector and emitter of Trl (which is very small
in a saturated transistor, say 0:3V or less). This
means that R2=680 ohms: with these values Tr2
should be turned off since its base will be more posi-
tive than its emitter.

120 %47
680

$

ov

2N3702 -——@ZNNOZ

12k 120

5V

Fig. 6: The final circuit with all component vaiues shown.
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So we’ve arrived at the circuit shown in Fig. 6. We
now have to make what we hope will be a final check
to see if it works in practice. Since soldering up an
untested circuit invariably causes huge amounts of
trouble, we always make up the initial version of
S-Decs or T-Decs (depending on the complexity). This
circuit is no exception and it worked first time after
all, the components having been plugged into an
S-Dec. The final version shown in the photograph was
constructed by transferring the components directly
from the Dec to an S-Dec patterned Blob-Board. A
stock of these can save a lot of time when making
up “hard copies’” of circuits constructed on Decs since
it is not necessary to draw a layout diagram. ®

SLIM JIM

2 METRE OMNI AERIAL
TYPE SJ2

% Low angle radiation

Y Designer approved

Y Precision built

% Solid alloy rod

Y Machined fittings

% Integral mast clamp

% Low S.W.R.

% £15:50 + £1 pp inc. VAT

Send stamp for details or order
direct from:

T & T ELECTRONICS

Green Hayes, Surlingham Lane
Rockland St. Mary, Norwich
Norfolk NR14 THH

or from our stockists:

THANET ELECTRONICS
143 Reculver Road, Beltinge
Herne Bay, Kent CT6 6PL

Trade enquiries welcomed
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UM JIM

2-METRE AERIAL

F.C.JUDD FISTC, MIOA, Assoc.IPRE, A.lnst.E (G2BCX)

This is a vertically polarised omnidirectional free
space aerial for two metres but which will operate
in the same way for higher or lower frequency bands
by scaling the dimensions accordingly. It has a radia-
tion efficiency 50% better than a conventional ground
plane due to its low angle radiation, is unobtrusive,
has no ground plane radials, and therefore has low
wind resistance. The name ‘“Slim Jim” stems from
its slender construction (it is only 60 inches long for
2 metre operation) and the use of a J type Integrated
-Matching stub (JIM) that facilitates feeding the aerial
at the base, thus overcoming any problem of inter-
action between feeder and aerial. The feed impedance
is 50 ohms.

u Y4

/
/' f

current direction

[

A/2 lmuxl ( T TArrows indicate
\
\

Note gap
{no connection)

: I
wi LA\

S \lmux

Fig. 1: The basic aerial, showing direction of current flow and phase
reversal in matching stub.
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How the 2BCX “‘Slim Jim'’ operates

Basically it is an end-fed, vertically operated, folded
dlpole (Fig. 1). As with all folded dlpoles, the currents.
in each leg are in phase whereas in the matching
section they are in phase opposition, so little or no
radiation occurs from the matching stubs. Correctly
matched the VSWR will be less than 15 to 1 and
will remain so across the band. It can be constructed
for use as a fixed home station “omni” or for
portable operation, and the aerial has been used for
mobile operation mounted on a short stub mast
attached to a rear bumper; at sea a special version
is used, completely enclosed in a plastic tube for

.,protection against salt water.

Construction

The “Slim Jim” may be constructed from 14 or 3
inch diameter aluminium tube, stiff coathanger (gal-
vanised iron) wire or 300 ohm ribbon feed. The
spacing between the parallel elements is not critical
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For exira strength a bridge of plastic,
thick perspex,or tufnol etc. may be fixed
half way between insulator & top.

Fig. 2: Main constructional details.

Round or square plastic junction
box or similar with lid.

To set feed point see text

Metal U clip.

Standard TVaerial clamp.

25-4(1in) dia wood dowel
(broom handle) as longas
required to secure tomast.

All dims in mm.

25.4
Insulator
(see text)
1811
4385
|
Feeder
outer
Sold
tags
102
4 BA
(four places)
r
R

P

Ends of uprights & cross strap.
44.5 flattetted before securing with
4BA screws (top & bottom same).
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and neither is the overall length, providing this is
within +14 inch.

Details for a strongly made version for fixed station
use outdoors are given in Fig. 2, in which the
diagrams are self-explanatory and dimensions are
included. The only comment called for is on the
insulation between the return half of the folded
radiator and the top of one side of the matching stub.
This may be a piece of thick perspex, tufnol or p.t.f.e.
drifled to take the rods (they must not touch), which
can be set in with Araldite.

slim jim

Note ~
Q°=plane parallel
to ground

Fig. 3, above, where the 5/8 wavelength ground plane radiation. angle is
30° or more (dotted line), and the “Slim Jim’s” at virtually 0°. Fig. 4,
top right, providing omnidirectional patterns of a 5/8 gr.p. at 0° vertical
angle. Both patterns from models at 650MHz.

Response

The polar diagrams shown in Figs. 3 and 4 explain
the “Slim Jim’s” improved efficiency over the 5/8
wavelength ground plane, in spite of its claimed 3dB
gain over a dipole or similar ground plane. Fig. 3
shows that the “Slim Jim” vertical angle of radiation
is almost parallel to ground, so maximum radiation
is therefore straight out (and all round) which is
what we want. With all ground plane aerials, includ-
ing those with radials of more than 1, inch length,
radiation is tilted to an average angle of 30° or more.
‘The dotted line in Fig. 3 is that from a 5/8 wave-
length Gr.P aerial with 6 quarter-wave radials.

Now examine Fig. 4. The outer line is the (omni-
directional) radiation from the “Slim Jim” at a
vertical angle of 0° e.g., on a plane parallel to ground.
The inner line shows the loss of radiation, by com-
parison, from a 5/8 wavelength ground plane at the
same angle and that loss can be around 6dB! This
has been verified with full size 2 metre aerials as
well as with UHF scale models on the writer’s aerial
test range. Many 2 metre operators already using
the “Slim Jim” in place of a ground plane will
confirm its efficiency.

- Practical Wireless, April 1978

Polar pattern, radiation.
slrlim jimatvertical angle Q°

Polar pattern, radiation
5/84 ground plane

1
7%

W

Note -
O°vertical angle

=plane parailel to ground

Setting Up _

The feed point may be protected from rain as
shown. in Fig. 2, by a circular plastic junction box,
with a screw-on lid, but the correct feed point must
be found first. The best way of doing this is to com-
plete the construction of the aerial and stand it
upright in the room near the transmitter but clear of
other conductors, Use the full length™ of feeder
required to reach the aerial when finally in situ.
Clip on at about 4 inches up from the bottom as in
Fig. 2. Adjust slightly up or down for minimum S.W.R.
and maximum power into the aerial. Note points of
contact and then fit solder tags as shown ready for
the feeder soldered connections. The plastic box may
now be fitted and the compleied aerial and feed pro-
tector box can be given a coat or two of polyurethane
varnish before final installation. Fig. 2 shows methods
of mounting on a mast with a TV aerial claw clamp
such as those made by Antiference.

Poesitioning of the “Slim Jim"

Ideally the aerial should be as high as possible and
clear of other aerials or conductors. It will, however,
operate quite well indoors in the loft, or even in a
living room, but obviously with a lower range.

If the “Slim Jim” is constructed from coathanger
wire, galvanised iron wire or 300 ohm ribbon feeder,
while other considerations remain the same, the space
between the elements may be reduced to about 1 inch.
The whole of the aerial, made like this, could be
housed in plastic water pipe. Being compact, tlie “Slim
Jim” can be carried around quite easily for portable
operation on holidays, etc. Please note the name
“9BCX Slim Jim” is copyright and the design is
exclusively that of the writer. o

901



au
THE

5> METERE
STORY

t3
B P r

Ron HAM BRS 15744

G6DH

Denis Heightman G6DH began listening on 56Mc/s
in 1936 but as he was located at Clacton-on-Sea he did
not often hear any of the London stations. His first
QSO was cross-band between 28Mc/s and 56Mc/s
with YL2CD (Latvia)! At 0810 on June 3rd 1937 Denis
asked the Latvian station (on 28Mc/s) to listen out
for him on 56-1Mc/s. This he did and he gave Denis
RS to 7 for his 5 metre signal.

The first G contact that G6DH made on 5m was in
1937 with G8MU in Ipswich and then with G5LC. In
May 1938 Denis received the auto transmissions on
56Mc/s from SMSSN of the Luma Lampworks in
Stockholm. It was a pity that they were not listening
on the band, because G6DH is sure that a QSO would
have resulted. On July 24th 1939 another strong
signal, this time from Lisbon, was received by G6DH;
he heard the auto transmission at 1745 of CS3VA
calling G6YL but again the Lisbon station was not
receiving so Denis was unable to attempt a DX QSO.

Across the Border

For several years prior to 1935 a number of
Scottish amateurs were carrying out experiments on
56Mc/s under the leadership of G6WL, who, before
giving up owing to ill health, inspired Archie Brown,
G6ZX with the 5m bug. Archie was very active on
“five” from about 1933 and had carried out many
tests with G5YG, between a fixed station and a mov-
ing vehicle, and vice versa. The birth of the Glasgow
and District Radio Club, and its members’ interest
in 56Mc/s operation, gave G6ZX new incentives and
Sunday morning schedules with the local radio club
began.

On May 5 1935, members of the club set off with
56Mc/s receivers, batteries, and all necessary equip-
ment for the top of Ben Lomond (2,500ft) which was
about 33 miles NW of Archie Brown’s location in
Clarkston. For his part, G6ZX used a beam aerial and
also a ‘straightforward wvertical half-wave system.
When the expedition reached the top, one of the
receivers was hooked up while a short aerial was
being erected, and, to everyone’s amazement, Archie’s
signal came pounding in before the aerial was con-
nected.
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Snowdon to England

The banner of amateur radio had been planted on
Snowdon by another 56Mc/s enthusiast in 1933, but
this did not deter Douglas Walters G5CV and his com-
panion David Richards (director of radio communica-
tions in the previous Mount Everest expedition) from
taking their 5m gear up this 3,500ft mountain in June
1935 for more experiments. Before leaving London,
arrangements were made for a full description of
the tests and schedule to be mailed to 56Mc/s
enthusiasts throughout the country. Marchese Mar-
coni very kindly promised to co-operate and the
Marconi Company at Chelmsford set up two special
56Mc/s stations with directional aerials for Snowdon.
The War Office and Post Office also co-operated and
a watch was kept on these tests by the Royal
Engineers at Woolwich and the P.0. Engineers at
Dollis Hill.

The first contact from G5CV on Snowdon was with
G5MQ (55 miles) in Liverpool, and the next with
G2IN whose gear was installed in a car near Orms-
kirk (75 miles). After the tests were completed it
was learnt that G5JU had received their signals in
Bristol (140 miles) and a report from G6CJ at Stoke
Poges increased the distance to 180 miles, and, finally,
on arrival back in London, Douglas learnt that his
56Mc/s signal from Snowdon had been heard by
G2NU near Romford, a distance of 207 miles.

An interesting fact emerged from these tests; the
signal strength from all stations fell to a minimum
between 1100 and 1400 hours, a phenomenon which
had been observed on several occasions during the
previous three or four years, and also by Mr. Dent
of the Wireless World.

The low power transmitter used on Snowdon was
the same one that Douglas Walters had used for his
aircraft and glider experiments. Their larger trans-
mitter employed two special PX25 valves in push-pull
and a PT25B as modulator. For the occasion, Messrs
Webbs Radio loaned them an FEddystone 56Mc/s
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TRANSMITTING ENTRIES

| No. | Max.

(Crysta) s Aetial No. ¢ | Dist

call Location Fre. | Transmitter | peceiver ghenial of | oo |
lquency Line-up ystems 50’ HET

G2ZVP Bury Hill, Sussex 7 6L6/6L6 Acorn } wave beam 8 29 52

Superhet two Jong wires

G8LYP Near Basingstoke | 14 | B6L8/RK39 O-v~2 § Wave beam 4 18 46
GWBAAP | Snowdon .| 28 |8]5/807/35T | Acorn 1-v-1 |jwavezeppfed| 25 3t | 124
QZNHP Near Dorking ... | 93 6L6/6N7 Superhet § wavedipole | 20 39 -
G8Jvp Near Leek .. | 28 | RK34/RKa4 | Acorn 1-v-1 | { wave dipole | 14 18 ' 70

G5SMAP Nesar Storrington, | 14 8L8/6N7 Superhet § wave dipole | 18 a5 | 52
5 ussex. 2

gwavebeam | 10 32 | —

G20QYP Near Eistree ... 7 |6L6/6L8/T20 1-v-1

G2RDP ‘Woldingham, ECO 6L8/6L8 0-ve1 § wave 5 = , —
Surrey. ;

Gawsp ‘Woldingham, ECO 89/8L6 1-v-1 WS8JK 4 x ¢ 9 - -
Sarrey. wave dipole !

GSCDP Amersham, Bucks. | 7 (See July Acorn § wave ; 3 18 | —

BULLETIN) Superhet

G3CMP Bittingshurst, rCO 89/6V6 0-v-2 } wave beam =t _ _
Sussex.

G3CUP | Epsom .. .| 7 | 6L6/6N7  0-v-1 pwavedipole 15 — | —

G3APP Grays, Essex ... 7 3 stage O-v~1 14 X §waves © 4 K 81

G3BYP Hartshead, Pike... 28 6J576V6 Acorn 1-v-1 2 x } wave 7 11 —

in phase
G2]BP ‘Warlingham, — Long-line O-v~1 }waveretiector 7 12 35
) Surrey
GBAAP Near Birkenhead | — S excited ' Transceiver , § wave 2 8 —

A typical contest table of 1939, showing the type of gear which was in
use at the time. All stations were operating portable, hence the final
“P” on the callsigns.

Table courtesy of the RSGB
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receiver, the GEC supplied the Osram valves, and the
Chloride FElectrical Storage Company supplied the
Exide accumulators which provided their LT supply
and powered the generators which in turn supplied
the HT current for both transmitters. Which all goes
to show how confident other people were in Douglas
Walters and his amateur radio experiments.

On August 23rd 1936 another group comprising
G6KY, 2AKD, G6YQ and G5YP set up station on the
summ1t of Snowdon Promptly at 0900, G6YQ/P was
in operation and shortly afterwards contacted G5BY,
from Croydon, who had journeyed by road to Fish-
guard with his gear and erected it at Strumble Head
(85 miles). Early contact was made with G6AA/P at
Holyhead and then with G6IA, assisted by GSSD who
had hauled their rig to the summit of Snaefell, 1.0.M.
(87 miles). The best DX was made at 1530 when con-
tact was made between Snowdon and EI8G/EISF at
Mount Merrion Estate, Dublin, a distance of 96 miles,
and was the first QSO between EI and G on 56Mc/s.

One definite conclusion emerged as a result of the
Snowdon tests and from subsequent portable opera-
tions elsewhere:—A horizontally polarised wave
seemed more satisfactory for DX work and produced
a better signal at the receiving end than did a
vertically polarised wave.

After the GW 56Mc/s contest in September 1937
competitors realised that it is not always transmitter
power that gets the most contacts. From 11 stations
who sent in logs, one had a transmitter power of 25
watts, two of 5 watts, one of 4 watts, six of 10 watts,
and the winner’s power was a mere 1-8 watts! The
success of the leading station operated by H. Jones
G5ZT/P was due to his location on Parlike Pike, near
Preston. In second place came GWG60OK/P with 5-4
watts; he had 9 contacts compared with the winner’s
15 but again his low power earned him points because
he was located on top of Snowdon. To the third and
fourth operators GBMX/P Snaefell, and G2DC/P near
Buxton, went the joint honour of the then longest
56Mc/s QSO in the UK, 124 miles when both were
using 10 watts.

During this event Barbara Dunn G6YL succeede‘d
in contacting G5VQ using CW and, although the dis-
tance was only 27 miles, the intervening country was
very hilly. Barbara was using a long lines transmitter
with an LS5B valve.

Solar First

It was G6YL who made the very important obser-
vation on July 31st 1939, when she reported hearing
the “hissing” noise from a solar burst in the 5Sm band,
and her claim was supported by 2BIL. The ‘“hissing”
noise from solar activity (In the author’s opinion,
this was the birth of solar radio astronomy) was first
discovered by Denis Heightman G6DH in 1935 when
he was operating on the 10m band. Many other radio
amateurs also heard it at 28Mc/s but Miss Dunn was
the first on S56Mc/s.

Denis Heightman was again to the fore in the 1939
“GW Trophy” 56Mc/s contest, not as the winner,
although he did take third place, but as the station
which gave the longest distance contacts to both the
leading contestants, G8JV/P in Staffs who won the
trophy, and G2VZ/P assisted by 2DDD, who were
runners up.

The apparatus used in this event was not only of
a truly portable nature but also of the latest design.
For instance, the winner, George Henderson, was
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pleased with the performance of the Mullard TV03/
10 double-triode valves employed in his transmitter
when four out of his 17 contacts were greater than
140 miles. The team in second place proved the
superiority of the three-element beam over the long
wire aerial. Of the 11 stations that submitted logs,
five were using 954 Acorn valves in their receivers,
three had superhets and the others had 0-V-1.

Aerials

Throughout his researches the author found that
the enthusiasts had tried and tested a wide variety
of aerials on the 5m band. Some used the Windom
while others, like Ted Williams G2XC, back in. 1935,
used their already established 7Mc/s “Zepp”’, a 66ft
horizontal wire fed by open wire tuned line, which
of course accommodated eight half-waves.

Getting parts for aerials was not too easy. Eddy-
stone marketed transposition blocks for dipoles but
most amateurs used wooden dowel boiled in wax.
George G2CIL can’t remember seeing a coaxial cable
in those early days, but both G2AKM and G6NK
remembered 50ohm coax with a black substance for
insulation, and a 50chm flat twin feeder.

Rotating Beam

G8LY loved experimenting with aerials, and was
grateful to her 60-year-old tree-climbing father who
fixed her 56Mc/s vertical aerial some 70ft up in a
fir tree! Unfortunately, the lossy feeders available
then did not do justice to the height of her aerial. One
day, A. E. Mitchell G8DF appeared, with GSLT, and
on the roof of his car was a 5m beam for Constance
to use. This beam was eventually mounted on a pole
which had a unique (G8LY Special) rotating system.
A metal pipe was placed in the centre of a ten-gallon
oil drum which was filled with concrete, three baga-
telle balls were dropped into the pipe to act as a
bearing for the aerial mast, which slid down into this
pipe. Constance carried out many directional aerial
tests with other 5m operators using this beam.

During the late 1930s, Constance was the first YL
to contribute an article to the T & R Bulletin, and her
subject was “UHF Measurement by means of Lecher
wires” and for some time she compiled the monthly
56Mc/s report for the journal.

Constance, a radio enthusiast since the 1920s, lived
near Basingstoke in her 5m days, in a house which
had no main electricity supply, so all her soldering
was done in the kitchen with a large iron heated on
the kitchen range. Her shack was in the attic and so
accumulators were used for the filaments of her
valves.

Unique Propagation Study

R. H. Hammans G2IG and J. L. Nixon G6X0O had
both experimented on 56Mc/s since 1931, and in May
1934 the T & R Bulletin published a lengthy article
about their design, construction and testing of a 5m

J“‘manpack” outfit (“56 Megacycling on Foot”). The
author was fascinated by the following extract and felt

that this was just another example of the enthusiasm
of the 5m brigade. “The initial step was to erect a
transmitter at one of our stations, which were 300
yards apart in a crowded residential district. A “detec-
tor and one LF” receiver was built at the same time.
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The first tests were carried out between two rooms at
the same station, using an unmodulated carrier. Qur
ambition next was to receive the signal at the other
station. As we could not do so, we set out to find
where the signal was lost. The transmitter (consisting
of two D.E.5 valves in a push-pull circuit with 120
volts HT) was mounted on a dinner wagon and hauled
through the streets! The signal on this momentous
occasion lasted 150 yards and then disappeared.
Aerials were then fitted to the transmitter and

receiver for the first time, and signals were at last

received between the stations. The transmitter was
then keyed and a signal received over 100 yards,
acknowledgment being made by flash-lamp. During
this test an unaccountable variation in signal strength
was noted, which had considerable bearing on subse-
quent work. It was observed that reception on one
side of a lamp standard was 60 per cent greater than
on the opposite side.” Screening by buildings was
obviously a handicap, so tests were made in open
country, signals being obtained at R7 over three-
quarters of a mile and acknowledged by Klaxon horn.

The Curtain Came Down

The author has tried to show the great enthusiasm
and co-operation that existed among the 5m brigade;
it was as if there was a great sense of urgency about
the whole affair. They never looked back, they shared
their findings with others and were always willing to
try something new. There was a feeling of sadness
among the majority of 56Mc/s enthusiasts when the
news came through on September 1st 1939 that their
licences had been withdrawn. In November 1939
Constance Hall began her 56Mc/s Column (T & R
Bulletin) with the following verse: —

Hang up your headphones on the old shack wall,
And cuss, cuss, cuss,

Hang up your headphones on the old shack wall,
But do not make a fuss.

What’s the use of listening,

It hardly is worthwhile, so—

Hang up your headphones on the old shack wall,
But smile, smile, smile.

Well, they hung up their own headphones alright,
and the majority of them took up His Majesty’s head-
phones and gave all of their 5m experience and know-
how, to the service of their country.

To prove that their efforts were not overlooked,
the author turned to the book about the Battle of
Britain, called The Narrow Margin by Derek Wood,
and on Page 16 he found the following extract which
for the author sums it all up.

“Throughout the operational, installation and
development period of German Radar all branches
of the service connected with it suffered from an acute
shortage of skilled manpower. This was almost
entirely due to Goebbels who had seen fit to ban all
amateur radio operations shortly after Hitler’s rise
to power. The excuse given was that of countering
subversive elements during the anti-communist purge.
The order was never rescinded.

“Until the end of the war Germany was short of
good quality radio and radar operators and engineers,
in complete contrast to Great Britain where literally
thousands of radio hams with first class krnowledge
joined the services and the research establishments.”

The author apologises to the many 5m enthusiasts
whose names he has not used in this article, there
are many parts of this story still to be told. L]
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I To:- READERS PCB SERVICES LTD,
PO BOX 11, WORKSOP, NOTTS |

l Please supply PCB/s as indicated by fick/s in box/es...... ......
Issue Project Ref Price P/P |

I Dec 75 Sound-To-Light Display DNO788 1-15+12 [J l
Dec 75 Disco System, Amp. (2 req'd) each AM0421 4:40+22 [

I Dec 78 Disco System, Light Modulator  AM0423 3-50+22 [J
Mar 76 CMOS Crystal Calibrator AMO438 1-19+12 (O '
dune 78 Dig. Freq. Meter (set of 5) A015 and 4x A004 3-17-+15 [

I July 78 Disco Preamplifier A003 0-65+12 O
Aug 76 Cassestte Player Power Supply A001 0-65+12 (O l

l Qct 76  Digital Car Clock (set) A011/012/013 2-58+12 [
Oct78  Interwipe DN8JM 0-80+12 [J l
Oct76 Video-Writer (set) D002/3/4/6 A007 21-44+50 [

I Nov 76 Low Level Battery Indicator A016 0-40+12 O
Nov 76 Electronic Thermostat AT 1-30+12 3 l
Nov 768  Cirtest Probe A018 0-48+12 [

' Nov 76 Burglar Alarm A018 0'50+12 [J '
Dec 78 Chromachase A021 5°70+22 [J

I Jan 77 Oscilloscope Calibrator A023 1-25+12 [1
Jan 77 lcelert A020 1:45+12 [0 I
Apr 77 Gas/Smoke Sensor Alarm AQ28 0-65+12 [J

' May 77 2-Way Intercom D019 1-28+12 [
May 77 Protected Battery Charger A027 2-38+12 OO I

I May 77 Seekit Metal Locator A031 3-38+12 O
June 77 Reverberation Amplifler A032 2-38+12 O3 I
June 77 Versatile AF Generator A033 2:38+12 (I

I June 77 Tele-Games D029 3-22+418 O
July 77 20w IC Amplifier A034 1:38+12 O I
July 77 Radio 2 Tuner A035 1-68+12 O3

I July 77 Digital Clock Timer A036 3-28+12 (O
Aug 77 Shoot (Telegames) D035 1-55+15 [0 l

I Aug 77 Atomic Time Receiver DO36 2-65+15 O
Aug 77 Morse Code Tutor Cards (SRBP) A037 4-75+15 O l
Sept 77 Jubilee Electronic Organ A038 19-00+75 [1

I Sept 77 Electronic Car Voltage Regulator D037 1-28+12 (]
Oct 77 Audio Level Indicator Do3g 0-98+12 [J l
Oct 77 Sine-Square Wave Generator D040 2-35+15 O3

l Nov 77 Laboratory Power Supply A033 3-50++12 OO
dan 78 Proportional Power Controller  DN9JM 0-78+12 [J l

I Mar 78 Audio/Visual Logic Probe ROO1 1:40+15 [J
Apr 78 Europa Stereo Amplifier ROO2 9-55+45 [J I

I Post and packing s for one board or set of boards. Prices include
VAT. Remittances with overseas orders must be sufficient to cover I

| despatch by sea or air mail as required.

! enclose Postal Order/Cheque ACCESS welcome. I
Send card number only.

l No.......ococinnann . I

l for £.......... made payable to READERS PCB SERVICES LTD

I Y I
ADDRESS ................. 0000000000G00A000006AAG00008 qanooog l

l tertiassrasasasiisasitetsriiesasanines.s POStCode.......... . I

Any correspondence concerning this service must be addressed
to READERS PCB SERVICES and not to the Editorial offices. I
L)
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OF THE MONTR

Brian DANCE M.Sc

Silicon photodicdes are now in fairly extensive
use, but in many applications difficulties occur
because a comparatively high light level is required
before such diodes pass a useful current. Silicon
phototransistors are considerably more sensitive
because the “photocurrent” is multiplied by the cur-
rent gain of the transistor of which the photodiode
forms a part.

The 2N5777

In the monolithic 2N5777 device the photosensitive
junction is incorporated into a transistor which is
internally connected to another transistor in the
Darlington configuration. This enables the “photo-
current” to be amplified by an overall factor of at
least 2,500 times. Thus this device is considerably
more sensitive to light than any conventional photo-
transistor, but nevertheless very cheap.

The 2N5777 is encapsulated in a package of the
standard T0O-92 shape shown in Fig. 1, but instead of
being manufactured from the normal black plastic
material, the body of the 2N5777 is made of a clear
epoxy compound which allows the incident light to
reach the sensitive junction.

The internal circuit of the 2N5777 device is shown
in Fig. 2. The incident light strikes the base~collector
junction of the internal NPN transistor Trl and

forms charge carriers (holes and electrons). These-

opposite charges are separated by the reverse bias
applied across the junction and the resulting current
is amplified in the phototransistor Trl. The emitter
current from Trl flows into the base of Tr2 where it
is further amplified by this second transistor. Both
transistors are silicon planar types.

Connections

There are only three connections to the 2N5777,
but in many circuits the base is left unconnected. A
resistor may be connected between the base and the
emitter to reduce the sensitivity somewhat or to
reduce the effect of temperature on the “photo-
current”.

The maximum permissible collector-emitter voltage
is 25V. The maximum permissible values of the col-
lector current and of the power dissipation are 250mA
and 200mW respectively; the device may be damaged
if these values are exceeded.

Response

The incident light should be directed towards the
curved surface of the device as indicated in Fig. 1.
As the angle of the incident light (8 in Fig. 1)
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| 2N5777 PHOTO-DARLINGTON SENSOR l

Incident light ADO4T

Fig. 1: (lefty: Encapsulation of the 2N5777. The device is most sensi-
tive to light arriving along the direction of the arrow.

Fig. 2 (right) : Internal circuit of the 2N5777.

increases, the response falls rapidly as shown in Fig. 3
until it is almost zero as 0 approaches 90°. In practice,
however, some light is usually reflected onto the
junction whatever the angle.

The sensitive area itself is a very small square with
length of sides 0-375mm. Greatly increased sensi-
tivity can be obtained if the light is focused onto
this small area.

The response of the 2N5777 to light of various
wavelengths is shown in Fig. 4. As with all silicon
devices, the peak response is in the near infra-red at
a wavelength of about 0:-85 microns. Nevertheless,
the device is fairly sensitive throughout the visible
region, although the sensitivity does fall off in the
blue region of the spectrum.

When the device is in darkness, the collector cur-
rent is less than 0- 1A when the base is not connected
and the collector is at +12V relative to the emitter

“at 25°C. This dark current is roughly doubled for

each 10°C rise in temperature and reaches about
10xA at 100°C (with a maximum about 10 times this
figure).

TABLE 1

Sificon: | BN5IT:

8ilico:

Photodiode] . Photos . | F
gaiigivet Ed ot S8
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Sensitivity .

One can use complex equipment to measure the
“photocurrent” at various light intensities at specified
wavelengths, but such data is not likely to be very
useful to the home constructor. The 2N3777 collector
current was therefore measured under the conditions
stated in Table 1 and compared with that in a simple
photodiode and. in a phototransistor. It can be seen

that the 2NS§S777 “photocurrent” is always greater:.

than that of either of the other devices, but the table
does not account for all factors.

The photodiode had a flat glass surface, whereas
the BPX25 phototransistor has a small lens. This
lens will focus the rays of light onto the junction, but
this renders the sensitivity of the BPX25 critically
dependent on the angle at which the light enters the
lens. If one has a fairly small light source, such as
a 100W bulb, the “photocurrent” of the BPX25 can
be quite high. However, the 2N5777 not only passes
a greater current, but this current output is far less
dependent upon the position of the device.

Even a red light-emitting diode placed about 10mm
from a 2NS777 device was found to produce a photo-
current of about 25¢A in the latter.

Relative
Response
R RN NS FEEL ] Flg' 3: ResPonse
-3¢0 =50 0 +50 +90 . relative to angle of
] incidence of light
Incident angle (degrees) upon the device.
[ADO43]
1.0
. 08
Relative 6
Response 0.4
0'21(|I|xxl||xlxn|l Flg' 4: Response
05 08 1.0 relative to wave-
) length of incident
Wavelength (microns) light.
ADOLS

v+
% R1

[ ——' L
R

2N5777

AC Mains

It should be noted that the tungsten filament lamp
produces higher currents in all of these silicon devices
than the fluorescent lamp, since it emits mainly in
the red and infra-red where the sensitivity of silicon
devices is greatest.

Circuits

The basic circuit for the use of the 2N5777 is shown
in Fig. 5. When light falls onto the device, the output
voltage falls from the V+ value to a low value. The
value of R1 should be chosen according to the light
level to be detected. If, for example, one expects
from Table 1 that the light intensity will produce a
current of about 2mA, R1 may have a value of about
3-3 kilohm so as to produce a voltage drop of about
6-6V.

The output from Fig. 5 can be fed into a suitable
transistor circuit which may, for example, be used
to operate a relay. If the power supply line has a
potential of 5V, the output may be fed into a TTL
circuit.

Triac control

An interesting circuit designed by the International
General Electric Company is shown in Fig. 6. When
the 2N3777 device is in darkness, current can flow
from the mains through the load and the triac, but
when a sufficient amount of light falls on to the
2NS5771, the triac becomes non-conducting and little
current flows through the load.

A small alternating current flows through R1 and
this is rectified by the diode bridge, D1 and D4, so
that the collector of the 2N&777 is always positive in
relation to its emitter. If light falls onto the device,
its resistance falls and the potential across C1
becomes small, since R1 and the 2N5777 act as a
potential divider. When the potential across Cl is
small, the diac does not break down and therefore
the triac cannot be triggered in each half cycle. The
triac used in this circuit should be selected for the
requirements of the load employed.

Availability

The 2NS5777 device is available from Arrow Elec-
tronics Ltd., Leader House, Coptfold Road, Brent-
wood, Essex CM14 4BN, at 70p (including VAT) plus
a small order surcharge of 25p for packing and
postage on orders under £5. This company also stocks
various triacs and diacs suitable for the circuit of
Fig. 6. @

Triac
R1
Diac i 100k

¥ D2 D4

ov
Fig. 5 (above) : Basic operating circuit for the -
2N5777.

Fig. 6 (right): A practical circuit for a light-
dependent mains-voltage controller.
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50uA or 100uA, £5 43, P. & P. 19p.

BEMCPIMPRREE

4in x 3lin METER. 30uA,

£8:02. P. & P. 35p.

VU METER £4-46, 13p P. & P,

6V BUZZERS 50mm diameter
30mm high.Very loud.52p, post 9p

Post on above transformers 45p.

All above prices include V.AT.
Special prices for quantity quoted
on request.

Send 40p for Fully
lllustrated Catalogue.

M. DZIUBAS

158 Bradshawgate - Bolt

on * Lancs. BL2 IBA

3-8500 £5-95
(only£4 80 for 10 off)
-3-8550 £6-85. AY-3-8600 £11-95.
Black and white TV games kits;—
standard model £10-50. Economy model
595, Colour TV games kits:~standard
£1l. Economy £13-45. Colour generator
kit adds colour to most black and white
games £7'50. Rifle kit £¢-85. Send sae
for giant free data.
NEW COMPONENT SERVICE
Resinors 5% carbon Ei2 10 to 10M.
AW 1ip. 1W ? Preset Pots sub-
mintature 0:1W 100 to 4M7 8p. Poten

- New S-de kit £4.95.
SINCLAIR PRODUCTS*
Cambridge scientific programmable
calculator £13-95. Prog library £4-95,
mains adaptor £3-20, Cambridge scien~
tific £8-45, Oxford scientific £18-60.
PDM35 digital multimeter £25-95.

Adaptor £3-24.

BC117 19pjBC124 13p%BD136  33p{BF273' 14p% OCT2  4Sp| T447A 90p|14 Pin DIL: | ZENER DIODES: .
BGiis  19p/BCISAL 14p*|BDIa7  40p|BF336  37p|OCTS  43p|7450 o P o 4 5% sy CARBONATE CAPACITORS
BC118 29p|BC184LB 15p*|BD138  48p|BFA37 35p| QC17 B8p; 7453 20p| 10+ 21p 10p each: 10/95p 1t High Stabili 4 i
32p|BC125  18p/BCi86 ~ 23p|BD138  44p|BF458  58p| OCBID  50p| 7480 22p| 50+ 13p| 1w 3V2-2 A G B Ve XS
32p|BC126  19p|BC187  26p/BD140  58p[BF458  S2pi ORP12 £1-10 100+ 16, Low Leakage
7470 39p p 18p each: 10/£1-75
32p(BC122  20p|BC204 16p*(BD145  75p|BE56  22p*| R2003B £1-95 40V A.C. RANGE
7473 36p
28p|BC134 19piBC208 16p*BD163  85p BF587  22p* R2010B £1-95/7474 36p)| 0-1W SUBMINIATURE Value Dimen- Price
p|BC135  18p|BC212 13p*BD182  88p|BFR3% 27p* TiP29 54p| 7475 52p| 16 SKELETON PRESETS: (uF) sions (mm) each
22pBC136  19p|BC2i2L 14p*'BD183 £1.03|BFR41  27p* TIP3IA  S5p| 7476 43p H.”" mz'i’ {Vertical or Horizontaly L ]
44p|BC13 19p) BC LA1Sn* BD184 £1-25|BFT41  45p{TIP32A  57p|7482 80p| 4 —To* a . . R
PlBcis 23nelB 1307(B0187 “Seo|BFT43  40pITIPSS "  bho| 7490 300l 10+ 23p) 100 ohih to M=Tp* each: 50 for | 0-1 27 127 Bt
4oleciss  “AplBCaiaL 1epe BD232 #5p* (BEW10 65p{TiP34 96 P [ £9-00%. 139 or £5° 015 27 127 £182
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20p|BF125  36p{BFY77 _ 22p|2N2906  22p| .57 1BRi00  28p
* ; WIREWOU ESISTORS: | 63V D.C. RANGE
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12piBC178A p|BCY70 | BF2 38p* (MJES20  54p| 7409 25p| 758 p| 1N4009 7p| Zip*: 680, 1000—35p*: 1500, and Packing to all orders, Export
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JIBCIT0A 2pBCZI1 £1-111562c0 3ope|MIEIOEL 107613 40p INetop  17n|SSAOV—t, 22 83, 47, 68~
12p|BC170B  24p|BDI5  GAp|BF241  18p*|MUEX0SS o7p|7414  736|pIL. Nota  Bin| heraaois sz asereh ioo-| MARGO TRADING
BCis2 12p*BD116  6Tp|BE254  38p*|MPU13! 35p+|7420  20p| Ser . INedos  son| l2iei: iSo-20p%i 220 27w (Dept. Wo)
14bBCI82B 13p*(2D12s  87p|BEoss  20p%|OCA1  Thpl7430  20plaPm b’ |IN f2p| 80570580 360" : 1000, 1300~ o
PIBCiSoL 14p*(BDISP STpIBFSS7 dbp|OCe2  T8pi748  dapiyp " DIC iNete  Hp| 4en": 220085 [ThelOpdSchoolIRoetanton
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TV GAMES BI-PAK AUDIO MODULES
‘lﬂ o 32"“;"" lMEPTE&R,s, Fully assembled, $450 tunor £21-95. ALGD £4.38. PA100
mA, N b F. . attractively cased TV £14-95. MK60 audlo kit £36-45. Stereo 30
60 X 45Smm METERS games:—black and £17-95, SPM80 £3-75. BMT80 £5-95.
50uA, 100uA, 500uA -and ImA white £14-95, Send sae for free data.

JdC12, JC20 AND JC40 AMPLIFIERS
Supplied with

free data and

for free data on ail 3 models.
FERRANTI ZN4t4

A range of -

Integrated circuit = T
audio ampliflers \X llf'll?
printed circuits,

JdC12 6 Watts £1-95. JC20 10 Watts
£2:95. JC40 20 Watts £4-26. Send sae
1C radio chip £1-44. Extra parts and pcb
for radio £3-88. Case £1. Send sae for
free data.

MICROPHONES FOR MULTI- tiometers W 4K7 fo 2M2 log or fin.  pawrERY ELIMINATOR
Single 30p. Dual 95p. Polystyrene
TAPE RECORDERS Capacit B Dot BARGAINS
) METER c‘?‘f:‘i:'asgic“ufzge\tf gzoog :f“?o TV games power unit stabilized
DM228R 200 ohm with 35 & Model IT1-2 700001 3p. Palyester Capacitors D50v 17V 100ma £3-25. :;Wﬂv adelelwith
, E6 01 to -imf 5tp. -15, -22, 33mf p. oy fdoma. axen. ) multl-lack:--
2:5mm Jack Plugs £1-42 20,000 oh *47 11p, Ehctwlytiu S0V 47, 1, o 3/44/6V 100ma £2.92. §/73/9V 150ma
DM229R 50K with 35 & 2-5mm 000 ohm/ 3p. 28V'5, 10mi 3p. 16V 22, 33, 47mi6n.  io"; clﬁé'a'é'c?o'r'éd"s’v"'sf 85 W G
fack Plugs  £1-60 volt, £10-38. Jap Faner Diodes 400 mw L2k Svate  4Y £2.85.9V-hoV £4-50. BV+o\ £4.55
DMI8D 200 ohm with § & 3 pin P.&P. 33 %Y tip. eIt Tiy J0m s, gfasorger
&P, 33p. MAms TRANSFORMERS ins un ma w pin din
DIN plug £1-75 E06V 100ma_94p. 9-0-9Y 15ma 04p. plugpEz SR ::Iyof“:;%;!;—z[g‘\’l model
Postage on above microphones 12:0-12v 50ma 94p. 13V A £1-10. stabilized £6-40, Car canverters 12y
TRANSFORMERS 6:3V 13A £189. 60-8Y 1A £2:35  R{EN I Ghrnut oy s00ma £1-80. Oute
1p. | 9-0-9v 1A £1:99. 12-0-12v 1A £2-49. DO OUL OuIRLE P ou
Primary 240V 15-0-15V 1A £2-79, 30-0-30V 1A £3-50, PUlTs a -
6-0-6V  100mA £0-75 8-0-9V 2A £2-60. BATTERY ELIMINATOR KITS
6.-0-9V 75mA £0-75 PRINTED CIRCUIT MATERIALS Send sae for free ieaflet. on range.
CARDIOID 12-0_12V 50$A £0-85 Ptc detghz\; ukltssa—eco?omy f"i;m' ;M:{na tm(h:-a }yp:*sv vg‘th 0preesmst:od
- standar "0L. 8 Cl . attery terminals.
DYNAMIC 12-0-12V  100mA £1-05 1 Ib FeCi ‘gi'ﬂs.o Eltcﬁ’aepssis{ pens:-:'- g:\z/ 5051 ;3_'_;3@-14;\‘ £2-50. ttevzi-ev
economy P. alo D. aminate assetie type
MICROP Post on above transformers 30p. tter Top. i Mh din plug £1-80. Trane
! HONES 9-0-9V 1A £1-80 g:nesrcs AND T-DECS* sisteroosr;‘: i ln 2 ugt pe for r;r:”
Model UD-130. Fre- 12-0-i2V 1A £2-15 ?ge(c: 63 3 :mm 3/4'/:5/7$|/9/12115 18V 100ma£yp2:s
quency response 50— ;g:g:;gx 'Iﬁ gﬁ: ”:338555 5. ./en/axn1/13/1\4/17121/25/2%;;4"/1%\{‘ o
15,000c/s.  Impedance 6:3V 1A £1-80 it toe Wit Input 12 DC. Gutout 6/71/8V
D!
Dual 50K and 600 ohms, 6-0-6V 1A £2-20 plain 99p. Wit DC 1A transistor stabilized £1-95.
D

Stabilized power kits 3-18V 100ma

£3-60. 3-30V 1A £9-05. 3-60V 1A £10-95.

3-60V 2A £13'95.

BULK BUY OFFERS

Minimum purchase of one item £10.

SN76023N T9p. ZN4i4 84p. 4-43MHz

crystals 65p. 741 8 dit 22p. NESS5 8 dil
Daloc pens 58p. 2N3055B 31p.

30131 30p. BC107 7p. BC108 7p.

SWANLEY ELECTRONICS
DEPT. PW, PO Box 68, 32 Goldsel Rd., Swanley, Kent BR8 8TQ
Mail order only. Please add 30p to total cost of order for postage. Prices include
VAT, Overseas customers deduct 7% on items marked * and 11% on others. Official

credit orders welcome,
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5—240 Watts!

HY5

Preamplifier

HY30

15 Watts
into 80

HY50

25 Watts
into 8a

HY120

60 Watts
into 8Q

HY200

120 Watts
into 8Q

HY400

240 Watts
into 40

POWER
SUPPLIES

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved
either by a multi-way switch or direct connection to tiie appropriate pins. The internal volume
and tone circuits merely require cc ting to external po { ters {not included). The HYS
is compatible with all 1.L..P. power amplifiers and power supplies. To ease construction and
mounting a P.C. connector is supplied with each pre-ampiifier.

FEATURES : Complete pre-amplifier in single pack—Mutti-function equallzation—Low nolse
—Low distortion—High overload—Two simply combined for stereo.

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

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV;
Auxiliary 3-100mV; input impedance 4-7kQ at 1kHz.

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

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

DISTORTION. 0:1% at 1kHz. Signal/Noise Ratio 68dB.

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

Price £5:22 + 65p VAT P&P free.

The HY30 is an exciting New kit from |.L.P. It features a virtuaily indestructlble i.C. with short

circuit and thermal protection. The kit consists of |.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.

FE.IIA‘;I'URES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
utld.

APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier—

audio oscillator.

SPECIFICATIONS:

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

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

SUPPLY VOLTAGE 4 18V.

Price £5-22 + 65p VAT P&P free.

The HYS50 leads 1.L.P.'s totai integration approach to power amplifier design. 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 World,

FEATURES : Low Distortion—Integral 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 8Q LOAD IMPEDANCE 4-160 DISTORTION 0-04% at 25W

at 1kHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE + 25V SIZE 105 50 25mm

Price £6-82 + 85p VAT P&P free

The HY120 is the baby of LL.P.’s new high power range. Designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in
modular design.

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

APPLICATIONS: Hi-Fi—High quality disco—Publlc address—Monitor amplifier—Gultar and
organ

SPECIFICATIONS

INPUT SENSITIVITY 500mV.

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

at 1kHz
SI?NAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

35
SIZE 114 50 85mm
Price £15-84 + £1-27 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged 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 slave—Industrial—Public Address
SPECIFICATIONS

INPUT SENSITIVITY 500mV

OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-162 DISTORTION 0-05% at 100W

at 1kHz,
SI?[\\I]AL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz ~ 3dB SUPPLY VOLTAGE

+45 8
SIZE 114 50 85mm
Price £23-32 + £1-87 VAT P&P free.

The HY400is I.L,P.'s 'Big Daddy'’ of the range producing 240W into 4Q ! it has been designed
for high power disco address apglications. If the amplifier is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the gualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.

FEATURES: Therma! shutdown—Very low distortion—Load line protection—No external
components.

APPLICATIONS: Public address—Disco—Power slave—Industrial

SPECIFICATIONS

OUTPUT POWER 240W RMS into 42 LOAD IMPEDANCE 4-16Q DISTORTION 0-1% at 240W

at 1kHz
SI4GI;J/AL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

+45
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £32-17 + £2:57 VAT P&P free.

PSU36 suitable for two HY30’s £5-22 plus 65p VAT, P/P free.
PSU50 suitable for two HY50's £6-82 plus 85p VAT, P/P free.
PSUT0 suitable for two HY120's £13:75 plus £1-10 VAT. P/P free,
PSU90 suitable for one HY200 £12-85 plus £1-01 VAT, P/P free.
PSU180 £23-10 + £1-85 VAT.

B1 £0-48 + £0:06 VAT,

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

L.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON, CANTERBURY, KENT, GT4 7AD.

I.L.P. ELEGTRONIGS LTD.,

CROSSLAND HOUSE, NACKINGTON,
CANTERBURY, KENT, GT4 7AD.

Please Supply

Total Purchase Price

Account number

| Enclose Cheque ] Postal Orders 731 Money Order 7]
Please debit my Access account ] Barclaycard account []

Name and Address

Signature
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PRODUCTION

LINES

Miniature Crystals
Walmore Electronics Ltd., the exciu-
sive UK agents for Toyo, have intro-
duced a rew range for uitra miniature
crystals which are designed to meet
the demand for high stability units
with a low ageing characteristic.

Featuring a frequency range of 10-
200MHz, the units are contained in the
HC80/U resistance welded metal pack-
age which has a can height of just
8mm.

Also available is a. range of high
stability crystal units in the HC42/U
and HC43/U cold weld miniature metal
packages. Frequency range is 4-
200MHz and, for both ultra miniature
and miniature types, frequency stability

alan martin

is typically ==8ppm in the temperature -

range —20°C te +70°C, and ageing
rate is as low as 1ppm/year.

Toyo’s 12 page illustrated catalogue
on their full range of crystal units
contains both data and extensive
descriptions of the characteristics of
the devices. Copies are now available
from: Walmore Electronics Ltd., 11-15,
Betterton Street, Drury Lane, London.
WC2H 9BS.

Palchboards

Vector Klip-Blok d.i.p. patchboards are
ideal for fast convenient breadboard-
ing for d.i.p.s, transistors and discrete
devices.

Wire and component leads simply
push into beryllium copper spring
clips, each with four tie points, allow-
ing experimental circuits to be built
very quickly.

The beryllium copper clips accept

" leads of 0-015 to 0-032 inch diameter,

making them compatible with most
commercially available components.
For larger leads (up to 0-050 inch
diameter) adapter pins are supplied.

The patchboards are produced in
three standard sizes from 67 X 114mm
suitable for up to 3 d.i.p.s to 114 X
208mm (prices range from £4-50 to
£21-00) which will accommodate up to
12 d.i.ps; all are mounted on a oneinch
aluminium frame.

There are also two inch high alumin-
ium chassis into which patchboard
panels (less frames) can be fitted to
provide either two or four times the
area of the largest board.

The system is sufficiently flexible to
accommodate the very simplest cir-
cuits to complex lLs.i. packages and
microprocessors.

Full details are available from:
Rhopoint Ltd., Eastman House, 98(102,
Station Road East, Oxted, Surrey.
RH8 0AY. Tel: 08833 7988.

New from Casio

We have recently been fortunate in
being able to examine some new Casio
products kindly loaned to us by Tem-
pus of Cambridge.

The versatile MQ-2 combines the
best of digital clock and calculator
abilities in a slim metallic case. A
digital clock, alarm, alarm timer, time
memory, calendar and 8-digit calcu-
lator, with a well-spaced easy to
operate keyboard.

A truly pocket sized calculator is the
LC-78 Mini card. Measuring only 4mm
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thick and weighing only 39g (1-402) it
features all the normal functions inclu-
ding direct access to the memory. The
read-out is an FE-type liquid crystal
display. With power consumption at
0-0006W, the two silver oxide batteries,
type G10 should give approx. 1000
hours continuous operation.

The fx-120, with digitron read-out,
provides a really good balance be-
tween ‘scientific’ and ‘everyday’ func-
tions. Fractions may be calculated
without the need for figure conver-
sions and the answers are also dis-
played as fractions.

Last, but not least, the fx-3000, a
pocket sized scientific calculator,
which boasts a remarkable number of

camsf-A000 :

sooea
cEooa
soane
o =g -g

functions for a unit of its size and
price. The liquid crystal display is un-
ambiguous and the total weight is only
80g (2:80z) including batteries.

The units are available from Tempus
at a discount price, which includes
VAT and p & p (the RRP is shown in
parentheses). MQ-2 £34-95 (£39-95),
LC-78 £16-95 (£19-95), fx-120 £19-95
(£24-95), fx-3000 £25-95 (£30-95).
Tempus, Dept. P.W., 19/21 Fitzroy
Street, Cambridge CB1 1EH. Tel: 0223
312866.
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Some original circuit ideas provided by
our readers. These designs have not
been proved by us, and we cannof there-
fore guarantee their effectiveness. They
should at least provide a basis for
experimentation.

Why not send us your idea? If it is
published, you will receive payment
according to its merits. Articles submitted
should follow the usual style of PW in
circuit diagrams and the use of abbrevia-
tions. Diagrams should be clearly drawn
on separate sheets, not included in the
text.”

Each idea should be accompanied by a
declaration that it is the original work of
the person submitting it, and that it has
not been accepted for publication else-
where.

A circuit without a frantically serious purpose, this
is basically an astable multivibrator with an additional
stage added. Each l.e.d. is switched on and off in
sequence, with two being illuminated and one ‘“off”
at any one time. S2 acts as a start/reset in the event
that all l.e.d.s stick in the “on” state. Each l.e.d.
should of course be a different colour to increase the
optical variety of the display The active area of the
multivibrator uses the cheap and readily available
AC176 germanium transistor, but any general purpose
pnp type will suit.

A. Cooper, Wimborne, Dorset.

Ll Ilﬂmn
L.E.D. Light Display
On 3 Off
O "()—1
4700
100uF iy
1
TIL209 o i\g_
F
Start' { Reset
AC176 AC176
[HD034
Transistor Gain Indicator
NPN Si
s%,q Pusi?—
PNP TO
Test
sooxé
1k
1+
10k -
gV
10nF PP3
) _-E
b
CC
TTest
Transistor
Socket NPN
L —
—oPNP

A transistor is plugged into socket 1, and “pnp” or
“npn” selected; S1 is pressed, and le.d. 1 lights. VR1
is then rotated, anti-clockwise from the high gain end,
until Le.d. 1 is extinguished. The gain is then read off
VR1 scale, indicating the minimum gain figure, in the
range 10-500, which is related to a fixed collector
current of approximately 8mA in the transistor under
test.

The collector current is determined by R2, and
base current is supplied via R1 and VR1. When the
test transistor’s collector/emitter voltage falls to
0-6V, Trl (for npn) and Tr2 (for pnp) will turn off
since base current (via R2) is then taken by the
transistor under test.

A bridge rectifier (D3-D6) supplies le.d. 1 with
correct polarity regardiess of supply changes. It is
necessary to calibrate VR1 in terms of an approxi-
mate gain scale, and since R2 equals lkilohm, then
the scale is VR1+R1 expressed in units of 1k. Precise
calibration can be effected via a Wheatstone bridge,
using a multivibrator running at 1kHz, or other
source, in concert with an earpiece to indicate the
null point. When R1 is 10k this represents a reading of
10 on the scale.

S. Lamb, Leeds, Yorks.
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A pair of tweezers is an in-
dispensable aid for anyone
handling small parts or com-
ponents. Ours, shown here
life-size, have the added ad-
vantage of being made of
ABS, a particularly tough
grade of plastics. Don't miss
this opportunity!
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The dramatic improvements in hi-fi specifica-
tions have highlighted the need for equipment
capable of testing audio systems. Our Audio
Distortion Meter will enable you to carry out
objective tests.

alser T T ey~
2-METRE VSWR BRIDGE PHASE-LOCKED LOOPS

bridge, allowing constant ‘on air’ measurements to
be made in order to obtain the maximum possible
radiated power from a v.h.f. transmitter.

The bridge may be placed permanently in-line with
the aerial feeder and indicates forward and reflected
power levels. .

The principle of the phase-locked loop (p.l.L) and its
versatility in situations where immunity from noise is
important, is covered in this “extended application note™.
This treatment provides data and applications for the
NES61B “chip” as f.m. discriminator and a.m. demodulator.
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Fig. 4{a): Location of components on the printed circuit board. Connections to the push-builon swilch

assembly are detailed in Fig. 7. Note that the OV frack on the p.c.b. is connected to earth and o the chassis

only at the fixing point labelled **Mains earth”. In the prototypes, the Balance control YR4 was a_single

potentiomeler fitted with stiffening supports as shown in the photograph last month. Alternatively, a

twin-gang potentiometer can be fitted, one haif beingty unused. The p.c.b. will accommodate either
arrangement.

#* Indicates heatsink. FS3{(R) RHO/P
+56Y  TO SK6(R)

2L

~

FSIHL) LHO/P  MAINS L
LH +5fv O SK60) FARTH “S”"Siz}/v"sm £ .

Ay
See caption

VR4 VR3 VR2 VR1
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Construction

Assembly of components onto the printed circuit
board (see Fig. 4) should present no problems but it is
suggested that they be fitted in the following
sequence:

1. All resistors.

2. All capacitors excluding the main smoothing

capacitor.

3. The switch assembly.

4. All semiconductors and socket for IC1 (see

below).

5. The power supply bridge rectifier and smoothing

capacitor.

6. The mains transformer.

7. Controls.

8. Connect the mains transformer secondary to the

a.c. input of the diode bridge.

Before fitting the row of output transistors (Tr7,
Tr10, Trll) it will be necessary to make the heat-sink
plate to fit under them. This should be cut from
aluminium sheet and bent as shown in Fig. 6. Note
that when assembling this it is sandwiched between
the back plates of the individual transistors and the
p.c.b. Make sure that isolation is provided with mica
washers and plastic bushes for the fixing screws. Heat-
sink compound should be used where shown in Fig.
6. Clip-on TO039 heat sinks are used on the driver
transistors Tr3, Tr8 and Tr9. Before leaving the p.c.b.
fit flexible speaker output leads of sufficient length to
reach the output sockets but leave connection to the
sockets until later.

The main chassis is formed from a single piece of
aluminium sheet with dimensions as shown in Fig. 5.
Drill all fixing holes for the heat sink and p.c.b., using
the board as a pattern, and then drill holes for and
mount the power input and output sockets and fuse
holders. Bolt the p.c.b. into place using stand-off
spacers. Ensure that the transformer bolts are long
enough to protrude right through the chassis so that
spacers can be inserted under them also. This gives
the p.c.b. more support under the heavy transformer.

The p.cb. 0V track should be connected to the
chassis only at the main earthing point (the centre
fixing screw at the back of the board). Insulating
washers should be used between spacers and p.c.b.
where necessary.

Carefully bolt the heat-sink down making sure
there is good thermal contact and then connect the
speaker output leads to their respective sockets after
cutting to length. Connect both speaker leads in like
manner, to preserve correct phasing.

The input sockets are wired to the front four
terminals of their respective switches as shown in Fig.
7. It is advisable to use the DIN standard socket con-
figurations so that standard interconnecting leads can
be used. Screened wire must be used for the connec-
tions between sockets and switches and the positions
of their earthing points followed exactly. Holes are
provided in the p.c.b. for these leads to be routed
through and under the board to the sockets at the
rear.

Finally, wires should be connected between the
p.cb. and the fuses and the mains connectors as

K shown in Fig. 8.

Assembly should now be complete but before apply-
ing power re-check all connections and ensure that
there is no chance of the p.c.b. wiring shorting to
chassis through the fixing screws. It is just as well
to check that the mica insulators under the output
transistors have not been forgotten!
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©IPC Magazines Ltd. 1978
o

Fig. 4(b): Track pattern of the printed circuit board, shown half-scale.

Full-size copies of this drawing will be available from the editorial

address given at the front of the magazine, price 30p. Send a cheque/

postal order for 30p together with a large stamped self-addressed

envelope. Ready-made boards will be available from the Readers PCB
Service as usual. See their advertisement.

Fig. 5: Chassis dimensions and drilling details.
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Insulator x 6 (Tr 7,10 &11)
Output transistors &
Aluminium bias stabilisers

heat conductor

Mica washer x 6
6BANnuUtx4

PCB
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: BA nutxs/ \n/

6
&-‘-SBA screw x 4

Heatsink compound (3places)

Fig. 6 : Assembly details for output transistors and heat sink,
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Fig. 7: Wiring details for the input sockets and push-butlon switch

assembly. To avoid hum-producing earth loops, the cable screens must

be connected only at the point shown. The pholograph above shows
the switch area in a prototype amplifier.

Testing

Before applying power set VRS on both channels
to a mid position and VR6 fully anticlockwise. Set the
volume control to minimum and select the tuner in-
put. The amplifier is now ready for test. At first do
not connect loudspeakers but switch on the power and
check that there is a nominal 56V supply at the fuses.

Now check the voltage at the positive end of the
output capacitor (i.e. the junction of Tr10 emitter and
Trll collector). This must be adjusted until it is
exactly half the supply rail voltage, by carefully

Practical Wireless, April 1978

setting VR5. This procedure should be gone through
for each channel. Leave the amplifier switched on for
about 10 minutes and repeat the adjustment if neces-
sary. If there is no voltage, or it is impossible to adjust

it switch off immediately and check through the

wiring for errors.

Having set VRS, switch off the amplifier, and for
safety, disconnect the mains supply. The next step is
to check the quiescent current of the power amplifier,
and to set the standing current in the output stage so
that crossover distortion is reduced to a minimum.
This, again, must be done for each channel in turn.
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e,
To C19(=) To C19() 456V ToC2i4) 456V
To RH To LH
amplifier amplifier
Fig. 8: Mains wiring and connections to the fuse-holders.
Remove the power amplifier fuse FS3 for one of the r
channels and connect a meter set to its 100mA d.c. T _ \)/ S8w) _To
range across the fuse-holder. Reconnect the mains c™ " SK8(L)
supply and switch on the amplifier. Make a note of R44L
the quiescent current reading, which should be of the 100 Fig. 9: Adding a
order of 8mA. Switch off and repeat this measurement JK1  stereo  headphone
for the other channel, which should be approximately W socket.
the same. 100
The output stage standing current in each channel
is set by turning up the appropriate VR6 until the S ov
o B . To To
current flowing increases by 25mA. The measurement CI9®S ’ga(/RF SK&(R)

should be checked again after about 15 minutes
operation, and VR6 adjusted if necessary to regain
the reading of quiescent current plus 25mA.

Mains Switching

The mains on/off switch S7 is mounted on the back
panel of the prototype amplifiers. This has the advan-
tage of keeping the hum field surrounding thas mains
wiring well clear of the amplifier input.

Headphone Output

Constructors wishing to add a socket for the con-
nection of stereo headphones may do so by inserting
the circuit shown in Fig. 9 in the leads between C19
and SK6 of each channel. Resistor R44 attenuates
the output signal to a level suitable for headphone
listening. The switch S8 allows the loudspeakers to be
muted when headphones are in use.
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DAVID GIBSON

THIS MONTH

W

‘The Grip’n Grow’

Specification sheets on integrated circuits can be very
frightening to the newcomer. Conversely, the prime
aim of -this series is to show how simple it is to use
integrated circuits.

So let’s take a peep at two of the terrible techni-
calities of our 741 operational amplifier (op amp) and
see just how easy it is to understand them.

Two basic ways of using our op amp are the “open
loop inverting d.c. amplifier”, and the “closed loop
inverting d.c. amplifier”. It sounds very technical and
off-putting, but you can see for yourself how simple
it is by looking at Fig. 1.

P
Input

o m— 3 Output
[MR0OO7] T

Fig. 1: The open-loop inverting amplifier circuit.

2
WA

+

R1

input

MROO08

Fig. 2: The closed-loop inverting amplifier
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The positive input terminal (pin 3) is connected to
ground, and the input is applied between the negative
input terminal (pin 2) and ground. In this mode the
i.c. can have very high gain indeed, up to some
100,000, while the input impedance is around 1MQ.

A problem with using the Fig. 1 circuit is that the
practical performance is dictated by the parameters
of the individual op amp used, and these parameters
can vary quite a lot from one 741 to the next.

An alternative is to use the 741 in the closed loop
mode and this is shown in Fig. 2. We’ve still grounded
pin 3 and the input is still applied to pin 2, but we’ve
added two resistors R1 and R2. Resistor R2 connects
the output to the input and forms a feedback path.
This is what is meant by ‘“‘closed loop” i.e. “with feed-
back”. In Fig. 1 there is no feedback resistor and thus
the Fig. 1 circuit is called “open loop”. See how simple
it is—it’s only the technical words which are hard!

Another useful feature of Fig. 2 is that the gain
can be controlled by the ohmic ratio of R1 and R2.

R2
The mathematics are extremely simple: gain = ——
R1

Simplifying technical language is all very well, but
let us now turn to the practicalities of putting the
knowledge to work.

Figure 3 shows a 741 in a dlosed loop mode. You
can make up this circuit very simply and quickly on

% components
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L32 ,R% 035
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K24 100 732
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334
MRO0Z g Q23

Fig. 3: A practical inverting amplifier for you to make up.

Q‘-sz
02 o1
0-10mA
L3z Rl o3s
3.3M
J32
Input
O
J34
RO az3

Fig. 4: A development of the circuit of Fig. 3.

Fig. 5: The circuit of Fig. 4 laid
out on the uDeC.
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your usDeC holes shown in Fig. 3. The op amp should
be mounted into the pDeC d.il. carrier.

Resistor R2 has been made 100k} while R1 is 100

R: 100,000
so the gain should be around 1,000 (—=———=
R, 100
1,000). The output circuit consists of R3 and the le.d.

If you now short together input points A and B you
will effectively connect the negative input to ground
or 0V and the l.e.d. will light. If you recall the last
wDeCnology article you will know why this happens.
If you don’t know, then perhaps you might have a
quick read of last month’s Practical Wireless just to
brush up?

We now know that shorting the negative input to
earth will give us an output that will light the le.d.
What happens if we connect (say) a 100kQ resistor
between pin 2 and ground? If you try this, you should
find that the l.e.d. still lights, but less brightly. So we
can now deduce that the resistance value between
the input points A and B is proportional to the bright-
ness of the l.e.d. and vice versa. Further, the brighter
the l.e.d. is, the more current it must take, and we
can therefore say that the current drawn by the
circuit is also directly proportional to the value of
resistance between points A and B.

In practical terms we can now not only understand
our “closed loop inverting d.c. amplifier nusing an op
amp’’, but we can transform this indigestible jargon
into a circuit with some immediate uses.

Some applications, and the reasoning which led to
them, are as follows—but before reading them try to
think how you might use the effects you have already
discovered from Figs. 1, 2 and 3, then read on and
see if you came up with the same as I did.

Look at Fig. 4. This circuit is even simpler than the
last one! It has an op amp, two resistors, a meter
(optional) and a lone lLe.d. Resistor R1 is the feedback
resistor, R2 and the le.d. form an output indicating
device. The meter is simply inserted in the positive
power lead and should read 0-10mA full scale deflec-
tion (f.s.d.).
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It was reasoned that small changes in resistance
could give large changes in output current. Hence
connecting a current meter in the power lead would
confirm this. It was found that with 9V applied, the
quiescent or standing current was 0-85mA. Shorting
pin 2 to earth or ground caused the current to jump
to 4-75mA quiescent and 7-25mA with pin 2 shorted
to earth. The device would now give a considerable
indication of the value of resistance between its input
terminals. So it could be used (without the meter) as
a plant watering indicator. Since soil has resistance,
and since this resistance drops as the soil gets wetter
it would be simple to make the device with two metal
rod probes. These could be inserted into (say) the
flower pot to see how brightly the le.d. lit. If it was
clearly visible then no water would be needed. If the
le.d. did not light, then the plant would require
watering until the le.d. lit brightly. To test that the
circuit is working, simply short the input terminal
together momentarily and watch for the l.e.d. to flash.

The feedback resistor was increased to obtain
greater gain. The series resistor was omitted since it
was reasoned to be superfluous in this application.

Another use for the circuit might be in finding the
values of unknown resistors. By using the meter as
shown, a known resistor could be inserted and a
d?ﬁnite value of current noted. Another, different

value is then connected between the input points and
again the current value noted. In this way, one could
calibrate the meter. The unknown resistor might then
be read off approximately. Alternatively, a potentio-
meter could be connected to the input terminals and
its dial calibrated. The pot is then disconnected and
the unknown resistor inserted. The current value is
noted. The pot is then reconnected in place of the un-
known resistor and adjusted to obtain the same
current reading on the meter. The value of the un-
known resistor is then read from the previously cali-
brated pot.

One last idea for using Fig. 4. It might be used as
a party game of “test your strength”. Since it
measures resistance, then it should measure body
resistance. On test this was found to be so, thus by
using two rods, the contestant is asked to grip them
as tightly as possible. The tighter these are gripped,
the better the contact between the body and the rods
and thus the lower the contact resistance and the
higher the meter reading. The meter could be scaled
from, say, 3-5mA as “nine-stone weakling” through
4-5mA (“ten stone weakling”) up to the maximum
reading of “get your cotton-picking bionic fingers off”.
For permanence, once the circuit has been proved on
the pDeC, the components can be transferred directly
to a single piece of “ZB1 IC Blob Board”.

FOR THE
ECONOMY

AR

Length to allow
HT cap to fit

Drill
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4BA studding

N°32
2.9mm

(0-116in)
L tap 4B

To H
cap

Plastic
HT cap

Readers constructing the Timing Strobe described in the
February issue should take careful note of the following
important information on the flash tube and the method
of mounting it into the Paxolin panel. The wire leads from
the glass tube must not be bent closer than 12mm from
the glass and care must be taken to ensure that the correct
polarity of the 300V supply is applied to the tube as shown
in the drawing below. The drawing also shows how the
tube is mounted and insulated using plastic sleeving and
plenty of Evostik adhesive.

The left hand drawing shows an alternative spark plug
adaptor using a standard plastic suppressor cap. The
4BA length of studding is screwed into the body of the cap
until it makes contact with the metal connector moulded
into the cap.

Paxolin

A

NOTE : Lead polarity

T i

Trigger
[*etectrode
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Introduction

The Home Office Amateur Licence requires that the
holder provides equipment within the station that is
capable of verifying that emissions are made only
within the authorised frequency bands. The vast
majority of modern VHF transceivers use crystal
control (or crystal-controlled frequency synthesis)
and hence only a relatively simple form of abscrption
wavemeter is required in order to comply with the
licence regulations. The absorption wavemeter is used
to confirm that the desired harmonic has been
selected and that the output of the transmitter con-
sists solely of the wanted signal with no unwanted
radiation present.

It is essential that the wavemeter covers a suffi-
ciently wide range, both above and below the desired
band, and that the frequency coverage extends to at
least the second harmonic of the desired freguency.
Attention should also be placed on the scale length
and accuracy of the instrument. The wavemeter
described in this article was designed to meet the
licence requirements for a station operating in the
2-metre band. The actual coverage is approximately
95 to 350MHz and the sensitivity is adequate for RF
power levels of between 100mW and 100W. The wave-
meter is designed so that it may be connected in the
co-axial line between the transceiver and aerial and
thus it can provide a continuous check on the output
signal.

% components
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Fig. 1: Complete circuit diagram of the wavemeter.

Circuit description

The wavemeter consists of a high-Q resonant circait
which is tunable by means of the variable capacitor,
VC1. The resonant circuit is mounted on the under-
side of the lid of a diecast box and is inductively
coupled, by means of a small pick-up loop, to the
aerial feeder which is located in the base of the die-
cast box. The loop is, in turn, coupled to a sampling
line inserted in the co-axial cable aerial feeder.

A detector diode, D1, is tapped well down the main
inductor, L1, and a meter, M1 is used to measure
the diode current. The current flowing in the diode is
due to rectification of the signal voltage produced by
the resonant circuit and this voltage is a maximum
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when the circuit is resonant at the frequency of
excitation. Hence a maximum indication occurs at
resonance and, since the tuned circuit is calibrated, it
is possible to determine the frequency of excitation.

To reduce the sensitivity of the instrument a switch,
§1, is used to introduce two fixed resistors in series
with the meter movement. This facility is useful
where high power exists in the co-axial feeder. By
using a switch with a “centre off” position it is pos-
sible to provide three different sensitivities for the
instrument.

The wavemeter may in practice be connected either
way round in the aerial feeder due to the symmetry
of the circuit. It is also possible to detach the lid of
the wavemeter and use it as a conventional “loose-
coupled” instrument by simply holding it in the
proximity of a circuit where RF is present. The
coupling arrangement in the base of the unit is then
not required.

Construction

The instrument is built in a small diecast box, which
also acts as an earth screen. In obtaining a suitable

Practical Wireless, April 1978
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The calibrated scale shown full size.

Fig. 2: (Left) The resonant circuit com-

ponents mounted on the underside of the

lid. (Right) The aerial feeder jocated in the

base of the die-cast hox. Note the fid must
be orientated correctly to the box.

(variable
Capacitor)

[A0035}

box it is important to ensure that it is deep enough to
provide adequate clearance for the chosen meter
movement. The component layout is shown in Fig. 2.

The co-axial line is made from a 140mm length of
low loss co-aixal cable, see component list. The outer
PVC sheath should first be carefully removed and
the copper braid “bunched” to allow the sampling
line to be introduced under the braid. The line should
be run inside the braid, being careful to avoid kink-
ing, and should exit at about 20mm from each end of
the cable.

L1 is constructed using 76mm (3in) of 18 SWG
tinned copper wire formed as shown in Fig. 2. The
inductor is wired directly to the connecting tags of
VCI. The inside radius of the bend in the inductor is
10mm. The diode tap is made at 25mm from the

* earthy end (earth tag of VC1).

L2 is constructed from 55mm of 18 SWG tinned
copper wire. The inside radius of L2 is 9mm and it is
supported by means of a miniature tag strip. The tag
strip has two tags and is spaced 5mm above the base
of the box using the two fixing screws and additional
8 BA nuts, ®
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Transmitters Contd.
. The previous section contained an example of an

s.s.b. transmitter, shown in Fig. 57. In this arrange-

ment, the upper sideband was selected by the rela-
- tive placing of the 9MHz oscillator and the filter pass-
band. Selection of the lower sideband could be
obtained by moving the 9MHz oscillator to the high
frequency side of the filter passband frequency so
that the lower sideband would fit within the filter
passband.

By convention, amateur transmissions use the
lower sideband on the 1-8, 3-5 and 7MHz bands and
upper sideband on 14MHz and above.

In practice, two quartz crystals would be employed
in the 9MHz oscillator, having frequencies differing
by about 3kHz, correctly placed each side of the filter
passband and switched to give upper or lower side-
band operation.

With regard to Class B and Class C r.f. amplifiers,
remember that there are no essential physical circuit
differences between the two types: the difference is
in the operating conditions, namely, the bias supply
voltage and the amplitude of the r.f. input signal.
However, Class B (and Class A) amplifiers are more
critical to any stray feedback which may be present
in the device or wiring and therefore may need neu-
tralisation, as described, before correct tuning and
operation can be obtained.

Frequency Modulation

Frequency modulation is shown graphically in Flg
59, where (a) represents an unmodulated r.f. carrier
wave, (b) an a.f. modulating signal and (c) a frequency
modulated carrier wave.

In this diagram it can be seen that the frequency
of the carrier wave is increased and decreased in
direct relationship with the modulating signal. The
amount of frequency change (deviation) depends on

a. Carrier wave

ANA
V2N

AAMAA NN

b. Modulating signal

c. Frequency - modulated
carrier wave

RAE 8

Fig. 59: Frequency modulation of a carrier wave,
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the amplitude of the modulating signal, and the num-
ber of times per second the frequency changes is
equal to the modulating frequency. For example, sup-
pose that an r.f. carrier wave of frequency 1,000kHz
is frequency modulated by a 1kHz signal, the devia-
tion being 2-5kHz for full modulation. This means
that the r.f. carrier is being deviated by 2-5kHz above
and below the centre frequency, 1,000 times per
second (1kHz rate). If the amplitude of the 1kHz
modulation signal is reduced to half, then the devia-
tion will be reduced to half, i.e. 1-25kHz above and
below the centre frequency, but still 1,000 times per
second (1kHz rate), as before.

> +
Set Diode %wk 68k
Bias
RE %ka
Choke ¢
e | T Crystall_ _L N.BFM.
foils ¢ T 50pF Duteut
Pre ~Amp 4 T
Variable — | .

1 b

| l a
Capacitance L 50pF < 68k 2-7k
Diode I T

o

Fig. 60: A typical n.b.f.m. oscillator circuit.

Direct frequency modulation is performed in the
oscillator circuit itself, usually by using a variable
capacitance diode to modulate the oscillator fre-
quency as shown in Fig. 60.

Phase Modulation

Indirect frequency modulation, or phase modula-
tion as it is more popularly known, is performed by
modulating the r.f. carrier such that the phase of the
carrier is changed corresponding to variations in the
amplitude of the modulating signal.

In this method the frequency remains fixed and

* modulation is applied using a phase shifting circuit,

which can either be in the oscillator stage or follow-
ing it. The effect is to either add to or subtract fre-
quency variations from the fixed carrier.

For amateur radio purposes, particularly on the 2
metre band, narrow band frequency (or phase) modu-
lation (n.b.f.m.) is frequently used. In this mode the
deviation is usually restricted to about 2-5kHz. A
block diagram of a typical 2 metre n.b.f.m. transmit-
ter is shown in Fig. 61.

In this transmitter the crystal oscillator frequency
is nominally 8MHz and the frequency is multiplied
%18 in three frequency multiplier stages, (X3, X3,
X2) giving a final frequency in the 144—146MHz
band. It follows from this that any frequency devia-
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Fig. 61: Block diagram of an n.b.f.m. transmitter.

tion at the oscillator will also be multiplied X18 and

for a final deviation of 2-5kHz the oscillator devia-

tion will only need to be 220 Hy=139Hz.
Basically, a crystal oscillator has good frequency

stability but, by including in the crystal circuit a

reactance which ocan be varied by the modulating

signal, the crystal can be “pulled” off frequency and
adequate deviation obtained for n.b.f.m. transmission.

An example of this type of circuit is shown in Fig. 60.

For further information see RSGB VHF-UHF Manual.

Chapter 5.30(3i).

The use of n.b.f.m. has several advantages,

(a) Modulation can be applied at low power; no high
power modulator is required.

(b) The transmitter output stage operates at a con-
stant power level which allows the use of lower
rated components, e.g. transistors and ocapacitors.

(c) Any class of amplification can be used and chosen
for best efficiency or low spurious emissions, etc.

(d) Interference with television broadcast and audio
equipment is significantly reduced, as f.m. is not
demodulated by the usual rectification methods.

Crystal Oscillators

Quartz crystal oscillators are employed in trans-
mitters, receivers and frequency measuring equip-
ment wherever a stable, accurate oscillator is re-
quired.

A plate, cut from quartz crystal has the property
of generating an alternating voltage between its oppo-
site faces when made to vibrate by mechanical means
and conversely it will vibrate when an alternating
voltage is applied across it. The natural mechanical
resonant frequency of the quartz plate is determined
to a large extent by its dimensions and when elec-

Electrode Plates

Quartz Plate

Simplitied Construction Symbol

Couple to
Transmittier

RAETI
Output \/E;}

Plug~-in

Coll E———o\ A
7 I I

Fig. 62: An absorption wavemeter circuit.

trically connected in an oscillator it behaves as a
series-tuned circuit having a very high L/C ratio
and a very high Q(>10,000). See Fig. 63.

The crystal exhibits a series resonant frequency
and a parallel resonant frequency; these are ex-
tremely close together: only a few hundred Hz apart
at 10MHz. Crystals are calibrated in frequency for
one or the other mode of resonance depending on the
circuit requirements. An oscillator circuit for a crystal
operating in parallel resonance is shown in Fig. 64.

Under normal room temperature conditions, the
frequency of this oscillator would remain constant
within a few parts per million (few Hz per MHz).

Crystals can be manufactured for very high fre-
quencies (100MHz and beyond) using multiple vibra-
tion of the crystal; these are known as overtone
crystals and are used in series resonance. A typical
circuit is shown in Fig. 65.

TRANSMITTER MEASUREMENTS

Frequency Measurement
The licence requires that:—

1. A satisfactory method of frequency stabilisation
shall be employed in the sending apparatus com-
prised in the station.

Series Resonance

Equivalent Circuit

100001
« 1000
I3
2
5
b Electrode O
= Cgopacitance . 100+
2
9
a
104
Parailel Resonance
Resonant _/ \Anti = Resonant
Frequency Frequency

Variation of Current Through
Quartz Crysta! v. Frequency

Fig. 63: Features of a quartz crystal.
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Fig. 64: A basic crystal oscillator circuit.
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Fig. 65: An overtone crystal oscillator circuit.

2, Equipment shall be provided capable of verifying
that the sending apparatus is operating with emis-
sions within the authorised bands.

If the transmitter is crystal controlled,(the basic
frequency-determining oscillator employs a quartz
crystal) excluding bad design or a fault, the fre-
quency stability will be satisfactory; also, if the crys-
tal is of reputable manufacture and calibrated, then
the oscillator frequency will also be known.

If the transmitter contains a variable oscillator
(v.f.0.) then it must be of good mechanical and elec-
trical design, employ stable components and be
operated from stable supplies for the output fre-
quency to have satisfactory stability.

WAVEMETERS

There are two main types of wavemeter: the
absorption wavemeter and the heterodyne wave-
meter.

Absorption Wavemeter

The absorption wavemeter consists of a coil and
variable tuning capacitor with a calibrated dial. It
absorbs power when the coil is held close to the trans-
mifter circuit in question and the wavemeter is tuned
to the same frequency. This is indicated by a dip in
the grid or anode/collector current associated with
the circuit under test. Sometimes a rectifier diode is
coupled to the wavemeter circuit and a microam-
meter used to indicate power absorbed from the
transmitter circuit. It is not very accurate, about
2-5%, but gives an unambiguous indication and is
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useful when checking transmitter outputs and fre-
quency multiplier circuits. See Fig. 62.
When used with a crystal controlled transmitter,

- it satisfies the licensing requirement for determining

that emissions are within the band and, if the wave-
meter frequency range extends to the second and
third harmonic of the highest frequency to be trans-
mitted, the absorption wavemeter can also be used
to check the output of the transmitter for harmonics
and other unwanted frequencies.

Heterodyne Wavemeter

The heterodyne wavemeter uses a high stability
variable frequency oscillator having a finely cali-
brated or wernier tuning scale. A mixer stage and
headphone amplifier are included for comparing the
incoming frequency with the variable oscillator and
for checking the variable oscillator against a built-in
crystal oscillator. The v.f.o. output can also be used
to calibrate a receiver. A block diagram is shown in
Fig. 66.

Initially the 1MHz crystal oscillator is set on fre-
quency by zero-beating either its 5th harmonic with
a standard frequency transmission {e.g., MSF on
5MHz) using a separate receiver, or alternatively, the
second harmonic of the 100kHz signal with Droitwich
(Radio 2) on 200kHz.

The v.fo. is calibrated by tuning over the fre-
quency range and recording the dial readings where
each zero beat note with the crystal oscillator is
obtained; 1MHz points first, then 100kHz points.
Intermediate frequencies can be determined by inter-
polation or drawing a graph.

A transmitter frequency within the v.f.o. range,
can be measured by loosely coupling the wavemeter

——
-————

Variable

Frequency Buffer . Mixer | AF

Qsciliator Amplitier Ampiitier

2 -4 MHz Headphones

100 kHz

% Tuning
Crystal

- + 10
L] Oscillator Frequency
T 1MHz Divider

1MHz
Crystal
Cai.

Fig. 66 : Block diagram of a héterodyne frequency meter.
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Fig. 67 : Interpolating between crystal calibration points.
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to the transmitter (a short length of wire laid near
the transmitter is adequate) and tuning the v.f.0. for
zero beat. The dial reading is recorded and the fre-
quency determined from the graph or from the
nearest crystal calibration points above and below
the frequency, as shown on the example in Fig. 67.

If the wavemeter is used to measure a frequency
higher than its v.f.0. coverage then a zero beat be-
tween a harmonic of the v.f.o. and the input signal is
used. For example, if the input signal was 14-20MHz
then a beat would be obtained at 2-85MHz (where
the fifth harmonic is 14-20MHz) and at 3-55MHz
(where the fourth harmonic is 14-20MHz).

To identify the actual harmonic, an absorption
wavemeter should first be used to find the approxi-
mate transmitter frequency and the ratio of this to
the v.f.o. frequency gives the harmonic number and
so the exact frequency can be calculated.

Approximate input frequency __ T4MH:z
v.f.o. frequency ~ 3-55MHz

Approx. Ratio= % =4th Harmonic
Input frequency=3-55MHz X 4=14-20MHz

In addition to the strong, primary, beat frequency
signals there will be several other beat signals but
these will generally be very much weaker.

A receiver can be calibrated by tuning it to the
v.f.o. fundamental or harmonic frequency output.

Crystal Calibvator

The crystal calibrator employs a crystal oscillator
and frequency dividern(s) to generate a number of
harmonically related “marker” frequencies, e.g.
1MHz, 100kHz, 10kHz as shown in Fig. 68.

1MHz 100kHz 10kHz
Crystal . l . ’
R +10 =+ 10
{MHz == Os:l&ﬁzor 9 7490 o 7490
RAE!7

Fig. 68: Block diagram of a crystal calibrafor unit.
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Flg. 69: Transmitter power measurement.
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These output freguencies can be used to calibrate
a receiver and this in turn can then be employed to
check the frequency of a transmitter by noting the
receiver tuning dial reading and interpolating be-
tween the nearest crystal marker points.

The 100kHz and 10kHz markers may conveniently
be used up to a few MHz but at higher frequencies
the spacing between the marker points is incon-
veniently small and the 1IMHz marker should be used.

A crystal calibrator, used with a receiver having
a suitable bandspread dial and an absorption wave-
meter as described previously, would enable the fre-
quency checking requirement of the licence to be
met.

Power Input Measurement

For cw., am. and f.m. emissions (Al, A2, A3, A3H,
F1, F2 and F3), the Amateur Licence requires that
the maximum d.c. power input to the valve(s), or any
other device energising the aerial, shall not exceed
the stated figure for the particular frequency band
as given in the schedule (Appendix B) of “How to
become a Radio Amateur” (ii).

The d.c. power input is the product of the supply
voltage and the anode (or collector) current as shown
in Fig. 69. The current meter is usually fitted in the
transmitter but an external voltmeter may be re-
quired to measure the supply voltage.

Output Power Measurements

Transmitter output power can be calculated by
measuring either the r.f. current into, or the r.f. vol-
tage across, a non-inductive dummy load resistor
connected to the transmitter output.

Suppose that a transmitter is operating with an
input power to the final stage of 150 watts and that
this stage is 66-6% efficient, then the output power
would be 150 X —61—60—'66=100 watts.

A dummy load resistor of 1000 connected to the
output would have a current of 1 amp flowing through
it and 100 volts r.m.s. across it.

Power =1* X R =12 x 100 = 100 W

The current could most conveniently be measured
by an r.f. ammeter of the thermocouple type and the
voltage by an r.f. valve voltmeter.

Modulation Measurements

It is most important that a transmitter is not over-
modulated as this will cause spurious signals to be
radiated. Amplitude modulation, A3, can be checked
using an oscilloscope with the vertical deflection

- plates connected across the dummy load as shown

in Fig. 69.
In the unmodulated condition, assuming 100 watts
output, the 100 volts r.m.s. will give a certain ampli-

,tude of deflection, as shown in Fig. 70a.

With sine wave modulation applied, the modulation
envelope shows that the voltage across the load varies
from zero to twice the 100 volts amplitude (200 volts
r.m.s.).

The depth of modulation (per cent) is given by
% X100, which in this case (as a=bh) is 100%. Over-

925



Carrier i
{ Unmedulated)

b. A3 Overmodulation

Fig. 70: Modulation patterns for an A3 signal. Note that in the
overmodulated condition, flattening of the peaks will usually occur.

modulation will cause breaks in the carrier and “flat
topping”, as shown in Fig. 70b.
It will be seen that as the maximum r.f. amplitude
is 200 volts r.m.s. and, as this is across 100, then
2002

1 V2 — =1 v
the peak envelope power is ® = 100 400 watts.

Peak Envelope Power (p.e.p.)

A fully modulated A3 transmitter running 150
watts input (with an efficiency of 66-6%) produces an
output of 400 watts p.e.p.

The licence requires that the output power of an
s.8.b. transmitter {A3A, A3J), under linear operation,
shall be limited to 2-667 times the d.c. input power,
appropriate to the frequency band concerned.

To continue with our previous figures,

150 watts d.c. input X2-667=400 watts p.e.p. So
the maximum p.e.p. output allowed by the Licence is
the same for a.m. (A3) or s.s.b. (A3A, A3J).

You will notice that the Schedule in Appendix B
gives the d.c. power input and the equivalent p.e.p.
output for A3A and A3J operation on the various
bands. The most convenient way of measuring the
p.e.p. output of an s.s.b. transmitter, is to use a two-
tone test. This involves modulating the s.s.b. trans-
mitter with two sinusoidal tones, of equal amplitude,
simultaneously. The resultant modulation envelope,
when displayed on an oscilloscope is shown in Fig. 71.

Fig. 71: Oscilloscope display of an s.s.b. signal modulated by two
sinusoidal tones of equal amplitude.
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The mean power output of an s.s.b. transmitter
using a two-tone test is half the peak envelope power.
Returning to our transmitter, this means that when
the output is 400 watts p.e.p. the mean power into

the dummy load is‘}-(z)—o =200 watts and the current

indicated by the r.f. ammeter would be 1-41 amps.
Power = I?R = 1-41% x 100 = 200W

Note. The value of 1000 for a dummy load resistor

was chosen to simplify some of the numerical ex-

amples; in practice 750 or 50() would be used.
To summarise the s.s.b. p.e.p. measurement (based
on an extract from the UK Licence):

1. Apply two non-harmonically related sinusoidal
tones of equal amplitude to the s.s.b. transmitter,
with the carrier fully suppressed, and adjust the
input power to give a mean radio frequency output
power, under linear operation, of half the allowed
peak envelope power, when measured into a resis-
tive load by means of an r.f. meter. Under this con-
dition, note the peak-to-peak deflection on the
cathode ray oscilloscope.

2. Replace the tone by speech: the maximum vertical
deflection on the cathode-ray oscilloscope shall not
be greater than the previously recorded deflection
obtained with the two-tone input.

Amateur Licence Conditions

Now is a good time to start reading, learning and
inwardly digesting the Amateur Licence Conditions,
ready for the R.A.E. on 18th May.

These are contained in Appendix A and B of the
Home Office publication “How to become a Radio
Amateur”. Questions on the licence are a vital part
of the RA.E. (just as the Highway Code is for a
driving test), so even though you may not learn the
Licence conditions by heart, you should be able to
write down without much hesitation, the various
conditions in Appendix A, the frequency bands and
emission types in Appendix B and frequency check-
ing in Appendix F.

The RSGB publication “Radio Amateurs’ Examina-
tion Questions and Answers”, Part 1, Section 1, (iii)
gives a good guide on how questions regarding the
Licence should be answered.
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OTLINE

H.T. Supplies return

Great news for disco buffs. The
Japanese have brought out a new
stereo amplifier which gives 350W
per channel. The interesting point is
that the distortion at this level is only
a miserly 0-003%.

The circuitry works in a new mode
called “A plus”. With Ciass A output
stages the fidelity is extremely good
but unfortunately the efficiency is low.
Moving to Class B gives a well worth-
while increase in efficiency but the
quality is not so good. The idea of
the A-plus mode is to gain the best of
both classes of amplification and
from the figures out it seems that the
Japanese have succeeded. The trick
has been accomplished by using
separate power supplies to drive the
load (the loudspeaker) and the output
transistors. The power supplies are
floating and are at -+5V so there are
no exotic voltages involved in the
actual output stages, but | do note
from the circuitry that the driving
amplifiers both need a +-105V supply
(funny, | thought, funny).

The amplifier will drive an 8
speaker load to full output and will
also drive a 4Q load to full rated
power. The distortion figure of 0-003%
is measured at full output power,
over the frequency range from 20Hz
to 20kHz. At half power, the distortion
measured at 100kHz is still only 0-01%
(that's at 175W) while at 1kHz at half
power the distortion is so minute
that it is unmeasurable. Not available
in the UK as yet, but these amplifiers
sound ‘deafinately’ good!

HP?7 X-Rays

it all began with soldiers shooting
at people in Vietnam. They used a
“Starlight scope’ which let them see
in the dark. The Starlight scope was
fitted to the rifles.

From this wartime application has
come a development for peaceful
uses called the Lixiscope. The device
is a hand-held and completely portable
X-ray machine. It is powered from a
single pentorch-type battery.

The prototype consists of a small

i cylinder with a viewing screen in the

centre. At the “back” of the cylinder
(furthest from the holder) is a smaller
cylinder which is mounted on an

extendabie rod. This smaller container
holds a minute amount of radio-
active source material which is com-
pletely shielded.

In use, the object under examination
is put between the source and the
main cylinder, and the device is
triggered. When this happens, the
radio-active material is exposed and
the X-rays emitted pass through the
object. The rays are then absorbed
by a special phosphor screen and they
are converted to visible light. These
(very tiny) light values which, by their
variation hold the X-ray image, are
then picked up by fibre optics and
amplified some 40,000 times and fed
to the viewing screen for direct
dispiay.

This report is not very detailed—
just the bare bones.

Frictionless Memory

Look out; there's a BEAMOS about.
Basically a solid state memory in a
vacuum tube, the device has certain
advantages over other memories. The
memory works by storing information
in an oxide layer grown on a silicon
substrate. The memory locations are
small charges which are contained
in this oxide layer. One advantage is
that unlike magnetic tape or disc, the
BEAMOS (Beam-Addressed Metal
Oxide Silicon Memory) is contained
within a vacuum tube (remember the
old valves?) and so is protected from
dust or other undesirable environ-
mental baddies and it doesn't have
any moving parts. The memory is
scanned and read out by an electron
beam from a “gun” something like
a television tube. The same beam is
used to "write in” or enter data. So
it is frictionless and very fast. The
latest BEAMOS device on the stocks
will store something like 200 million
bits of information and has a readout
time of only 20 microseconds. If you
haven't read a copy of the papers in
the Proceedings of the 1977 Inter-
national Microelectronics Symposium
then you won’'t know how important
itis to be kind to capacitors.

It seems that someone buried in the
corner of some laboratory found that
if you hit certain ceramic capacitors
they would give out a voltage which
could be as high as 40mV.

A REVIEW OF RECENT DEVELOPMENTS
In general, the author does not have any more
information on products than appears in the article.

This phenomenon probably has no
practical value for the home con-
structor, but the Ginsberg mind is
already thinking of a miniature
fairground-type test-your-strength and
ring the bell device. A ceramic capaci-
tor connected via a diode to a milli-
voltmeter—and a small hammer.

Microprocessor soup

Ever since | saw a man cleaning out
one of those hot drink machines, |
vowed never to sup from one again.
Such a mass of cams and rods and
other mechanical paraphernalia.

Well, the microprocessor has struck
yet again. The newest machines are
claimed by the manufacturers to be
20 per cent cheaper to run than their
old mechanical counterparts. The
microprocessor basically scans
around to check if you've put enough
money into its slot. If you have, then
it has a quick scan of the selection
buttons to see which one you want
Then it initiates the timing cycle and
subsequentactions within the machine
to give you that magnificent cup of
Spring vegetable soup—with just a
dash of hot chocolate!

The electronics (in the new machine)
has replaced relays, solenoids and
electric motors, hence the reduction
in price,

I wonder when electronics will get
round to replacing that little man in
fridges who switches the light on
and off every time we open and close
the doors?

Free Energy

Talking about energy, a Japanese
company is to market some solar
cells which will provide just over
15V at nearly 0-5A. The panel of cells
measures about 13in. square but the
price is put at some £200. | also note
that the reported efficiency of these
cells is fess than 7%. We still have a
long way to go before we get all that
“free’ energy from the sun.

4
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Some readers have expressed interest in the Realistic
DX150 receiver being used by some reporters to this
column. This is a 16-transistor set covering the
medium waves plus three s.w. ranges from 1:5 to
30MHz thus covering all the h.f. amateur bands. It
has all the facilities one would expect om a com-
munication receiver including an “S” meter and
switchable a.g.c. for different modes, together with a
separate r.f. gain control which can be most useful.
Two transistors are used in the cascade r.f. stage
which is a very sensible way of reducing cross-modula-
tion. The set can be used on mains or 12V d.c. Accord-
ing to my information the receiver is available
through the Tandy organisation.

In Worcester, Brian Hughes has been keeping an
eye on the 10 and 15m bands. He tries to check 10m
every day and at various times depending upon his
work. His 15m catches include KC4AAC, KG6SW,
TGYQK and VU2LQA, while 10m produced PJ2FR,
S79DF, VP2MAA and 7P8BE. From Deeside, Clwyd
comes a letter from newcomer Vie Marland. His HRG
seems fair on 20m but on 80m he complains that the
band “is always shut down to me”. If he can’t hear
the racket there then there is something radically
wrong! However, hopefully it is only a matter of
tweaking the trimmers on that particular coil pack.
Vic has a 66ft aerial and a.t.u. so he ought to do
reasonably well with that HRO.

Brian Smith of Barry, Glam., got away from his
domestic receiver and separate oscillator and built the
Everyday Electronics f.e.t. receiver (March '7§), in-
cluding the coils. He found 80m and 160m easily
enough but 20m was a bit trickier, but he managed
it and with 40ft of wire on it he is starting to copy
the DX.

An unusual bit of news concerns J. Brooker G3IMB
of Hassocks in West Sussex. He was awarded the MBE
in the New Year’s Honours List. He is active on the
h.f. and v.h.f. bands, a founder member of the Crawley
Radio Club and currently a member of the Thanet
ARS and of the Mid-Sussex ARS but strangely enough
the award was given for his efforts in a completely
different field, that of the National Savings movement,
g;/{inly in the Sussex and Kent areas. Congratulations

!
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Good news also from John Hague who has been
writing to yours truly for some time. After taking the
Morse test John became G4GOY and he intends o be
active with 10W on 160m as a start. He’d welcome
reports so if you hear him drop a line to 1 Chaloners
Road, Dringhouses, York Y02 2TW. Congratulations
to you, too, John. I know you will get a lot of fun as
you will almost certainly have to make your own
transmitter, at least, and with such low power you
can go on the air at any time without having to worry
about the neighbours’ TV and possible QRM! Mr. A,
Cook has been confined to bed for a while in Buckie,
Banffshire, but he managed to borrow an Eddystone
EC10 from GM3KHN and to take a listen around 20m.
First catch was ZD8KG and wife ZD8MM talking to
KC4USB in Antarctica so Mr. Cook now has the DX

‘bug! He is thinking of getting a BC348 receiver of his

own and wonders if any reader can help him with a
circuit or manual? Drop a line to “Shielburn”, Dry-
bridge, Buckie, Banffshire, if you think that you can
assist. Normally the BC348 is a very good set up to
around the 20m band but it starts to fall off in per-
formance after that. It is very well built and has an
excellent dial mechanism and would make a very good
tunable i.f. for the 10 and 15m bands, with a converter
in front.

Geoff Cole G4EMN, Hon. Sec. of the Wessex AR
Group would like to see a listing of club secretaries
in this feature as he believes that such publicity can
give a good boost to club membership. Unfortunately
we do have space problems and I fear that if we did
start to list them it would soon get out of hand. There
is a list of course in the RSGB’s Call Book but that is
likely to be a bit out of date, naturally. Geoff knows
of what he speaks! He now has 104 members to look
after! The Wessex AR Group meets at the Dolphin
Hotel, Holdenhurst Road, Bournemouth, so contact
Geoff at 6 St Anthony’s Road for details.

The Bury Radio Society has many activities for both
the old-timer and the newcomer which means that
their station G3BRS is put to good use. Meetings
every Tuesday at Mosses Centre, Cecil Street, Bury
at 1945hrs. March 14th sees a visit from RSGB Rep
G3SMM so go and air your complaints! The 30th
March is reserved for a visit to the Granada studios.
More info from Hon. Sec. E. Thirkell G4FQE 59 Oulder
Hill Drive, Rochdale or ring 32730,

CARA News, the news letter of the Cheltenham
AR Association, is sent to me each month by Edgar
Janes G2FWA and it generally contains several items
of a constructional nature or similar hints and tips
that one does not find in other club magazines. For
instance, the January issue has a tester for op. amps, a
multivib using a cheap i.c., values of resistors needed
in a T-section attenuator for losses up to 50dB,
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simplified formulae for resonant circuits and a two-
voltage PSU! Almost a handbook on its own!

I trust that you all heard or worked the Marconi
commemorative station GB3MSA at Poldhu, Cornwall.
The QSL card ought to be a very interesting souvenir.
For a change, the event of the 75th anniversary of the
first spanning of the Atlantic by two-way radio got a
lot of coverage on the radio, TV and the press.

A note from the Derby and District ARS for your
nice new diary! Their 21st annual rally will be held
on Sunday 13th August. For the moment this is a
provisional date.

Reports are few and far between at the moment. If
you want to report some choice DX I can supply log
sheets if you will send a request to me at my home
address, see panel. Remember “choice” means half-a-
dozen eniries in the course of a month. Routine log
entries are not required!

Log extracts

A. Cook:— 20m A9XCC WA4UAZ/HC1 HK3AMV.

JYS5US KC4USB KL7ITH VP2KC 9Y4FS

B. Hughes:— 15m KC4AAC KG6SW TGIQK UMSFM
VU2LQA XE2PL 10m J3AAG PJ2FR S79DF VP2MAA
WEBWZ WDIAKN TPSBE

B. Smith:— 80m EP3MK LX1PS 20m FC2CD
IT9WPO

All reports are for s.s.b.

SHORT WAVE BROADCASTS
by Charles Molloy G8BUS

From his QTH in Wrexham, Jack Shone, who uses a
Realistic DX160 receiver and a Joystick antenna
wonders if Radio Australia can really be classed as
DX. He can listen to it virtually all day, starting on
21570kHz at 0755, changing to 15405 at 1000, to 9670
at 1200, then back to 15405 at 1300 until 1500 and
then to either 11705 or 11900 to 1600 and on 11900
until 1645. Reception is sometimes possible on 5995
at 1700 though QRM is rather heavy at this time. It
is also possible to hear Radio Australia on 11900kHz
from 2100 until this frequency closes at 2230. All of
the above are in English. Thanks very much Jack
for such a comprehensive and useful report.

Clearly, reception of Radio Australia cannot be
classified as DX when heard on a communications
receiver and a good aerial. The same criteria would
apply to major international broadcasters such as the
VOA, Moscow, Radio RSA, the Voice of the Andes
and others who pump high power into directional
aerials in the hope that their transmissions will be re-
ceived at programme value on domestic receivers.
Reception of transmissions not beamed to the DXers,
such as Radio Australia on 5995 would be classed as
DX though. Incidentially, Radio Australia can also be
logged on 7240kHz between 1500 and 1730.

From Waltham Cross, Herts comes a letter from
E. C. Adams who has built the HAC one valve receiver
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which is advertised in kit form in PW. When con-
nected to a 100ft long wire attached to a 3-element
TV aerial it pullied in Monte Carlo, Berne and Turkey.
HAC stands for Heard All Continents and covers a
range of simple receivers that have been available
for 35 years. N. F. Morgan is another one valve
enthusiast. At the age of 71 he built a small 1-valve
set which he uses with a 30ft long wire. Stations
heard were Radio Canada, VOA, Kiev, Vatican Radio
and Israel but no success has been had so far with
stations south of the equator. Try Radio RSA on the
19m band (15155) and the 31m band (9585) between
2100 and 2150.

Has anyone tried s.w. DXing with a crystal set? One
is on offer by an advertiser in PW for a modest sam.
With an outdoor aerial a crystal set ought to pull in
guite a few stations on the international bands and
anyone hearing Australia would certainly be justified
in calling it DX!

Any information about modifications to the MRC1
receiver would be welcomed by Trevor Goodenough
who lives at Kilwinning in Ayrshire. This receiver,
which is a valve portable, was supplied to the
resistance movements in Europe during the last war
so that they could listen to the BBC and to messages
from the UK. A number of these receivers came onto
the surplus market after the war and many of them
should still be in private hands. Trevor goes on to
ask for information about the SINPO code.

The SINPO code (and its variant SINFO) is an
attempt to quantify the data in the reporis that
listeners send to broadcasting stations on the short
waves. The terms Good, Fair or Poor are too vague to
be of value. Other codes such as the Z, RST and QSA
have been tried in the past but SINFO is now almost
universally used in reports to broadcasting stations,
many of whom will supply DXers with report forms
or cards marked-out for SINFO ratings. The individual
letters SINFO stand for Signal Strength, Interference
(from other stations) Noise (static), Fading, Overall
merit. The letter P in SINPO is for Propagation dis-
turbance.

A five point rating using the digits 1 to 5 is used to
assess each factor as follows:—

S 1 N
5. Excellent Nil Nil
4. Good Slight Slight
3. Fair Moderate Moderate
2. Poor Severe Severe
1. Just Audible Extreme Extreme
F O
5. Nil Excellent
4. Slow (1-5 fades/min) Good
3. Moderate (5-20 fades/min) Fair
2. Fast (20-60 fades/min) Poor
1. Very fast (greater than 60) Unreadable

Care should be taken not to over-rate the figure
for overall merit. In my opinion the final digit should
not be higher than the lowest of the others, though
this might be debatable. Certainly it should not be the
highest of the five and few would disagree that 22225
is impossible. An abbreviated version of SINFO is the
SIO code which omits the N and the F, has been tried
and is the one 1 prefer as it gives all the information
that is required while remaining simple to use.

While on the subject of codes, reference should be
made to some of the abbreviations which have become
jargon among Radio Amateurs and are also used by
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broadcast band DXers. From the International Q code
comes QSB=fading, QSL=a verification, QRM =man
made interference, QRN =static, QTH=home address
of the DXer. Other abbreviations in use are Rx=
receiver, Tx=transmitter, shack=DXers radio room,
condx=conditions. YL=young lady, XYL=wife
(ex YL). DX originally meant distance, 73’s means All
the Best and is used by some DXers at the end of
letters instead of the more usual Yours etc. There is
also 88s which is one way of sending Love and Kisses.

Fourteen year old Christopher Wather would like

to know if there is a DX club in his area or if there
is anyone who lives near him who is interested in
DXing. Replies to St Jude’s Vicarage, Savile Park,
Halifax, HX1 2HX, West Yorkshire. The Merseyside
DX Club is now under new management. Regular
meetings are planned, starting on the 28th January in
Birkenhead with a talk on Propagation by Gus Taylor
(G8PG), who for many years conducted the RAE
course in Liverpool. Enquiries to go to the Secretary,
Norman Monti, 66 Chesnut Grove, Birkenhead,
Merseyside, 142 0MZ. ,

A nice log of Latin American DX, mainly on the
60m band, comes from J. Edwards of Bryn near
Wigan, and should be of interest to DXers who have
difficulty in logging this area. Using a Realistic DX160,
a 50ft long wire and ATU he heard Radio Colosa,
Colombia on 4945kHz at 0030; Radio Sante Fe,
Colombia on 4965 at 0700; Radio Sutatenza, Colombia
on 5095 at 0350; Radio Havana, Cuba on 17885 at
2155. Harold Emblem (Mirfield, with his Eddystone
730 pulled-in La Voz de Chile on 15150kHz with a
good signal after 2335, also the African outlet at
N’Jamana in Chad on 4905 at 0530.

A large mailbag this month has meant holding over
some letters until next time. Apologies to all
concerned. .

MEDIUM WAVE DX
by Charles Molloy G8BUS

Jamming, which has been called the scourge of broad-
casting by one DXer, is seldom mentioned in this
column, although it is still widely practised. Michael
Irving writes from Carlisle about a warbling noise on
719kHz heard at strength 4 with a Heathkit GR78
receiver and a loft aerial. Jamming is the name given
to interference deliberately generated by one country
to drown the broadcasts from another. There are
various ways of doing this. A tape recording of a
diesel engine was popular at one time though it is
probable that more sophisticated methods are now in
use. Jamming is not too much of a problem on the
medium waves as the DXer can always null it out
either with a loop or with a transistor portable by
rotating the receiver to make use of the directional
properties of the internal aerial. The snag of course
is that the DX may be nulled-out as well. The noise on
98%kHz together with the 300kW station in Berlin are

930

~ easily nulled-out at this QTH to give untroubled recep-

tion of Madrid on the same channel.

Medium wave DXing in pre-war days is recalled by
George Rose of Waltham Cross, Herts, who has dozens
of veries of North American stations from Oregon to
the Atlantic seaboard. George thinks that today this
should be done with a crystal set! Philip Rambaut
(Macclesfield) does not agree. He says that 40 years
ago the air was uncluttered and DXing was easier and
more pleasant. Such DX as KDKA Pittsburg and CBF
Montreal were easily obtainable after midnight. The
Lucerne Plan which came into operation in 1934 listed
fewer than 200 stations, many of which were low
power locals operating on common channels. Today
there are about 1,500 stations in the European area
which emit some 80 megawatts onto the m.w. band
and a large increase is permitted under the new
Geneva plan which comes into operation in Noveni-
ber 1978.

Many DXers consider the medium waves to be the
most difficult as well as the oldest DX band. A highly
selective and sensitive receiver such as a communica-
tions type, together with a directional aerial such as a
loop or Beverage, is essential in order to hear some
stations but there are spaces in the band at night
where much simpler gear will produce results. The
best logging of the winter must go to Tudor Rees
Vintage Services of Bristol who reported in their
November bulletin, reception of WINS New York on
1010kHz at 2330 using a 1930 TRF receiver. It is the
skill and patience of the DXer that really counts on
the medium waves.

North American m.w. stations have certainly been
conspicuous this winter. Highlights from a number of
logs sent in are;: WBT Charlotte in North Carolina on
1110kHz, WTIC Hartford on 1080, WOAI San Antonio
Texas on 1200, from John Faulkner, Mansfield (Trio
9R59D plus longwire), CFRB Toronto 1010, KDKA
Pittsburg 1020, KMOX St Louis 1120 (Jehn Morton,
Edinburgh, Homebrew receiver plus loop), WEAN
Providence Rhode Island 790, WWL New Orleans 870,
WWWE Cleveland 1100 (David Sidebottom, Fleet-
wood. Realistic DX160 plus longwire), WOR New York
710, WOWO Fort Wayne, Indiana 1190, WNCR
Worcester, Mass 1440, WAXC Rochester NY 1460,
WOKO Albany NY (Derek Taylor, Preston FRG7 plus
loop).

Requests for help with unidentified stations come
from a number of readers. Steve Whitt asks about a
CBC outlet on 740kHz which would be CBNM Marys-
town in Newfoundland. David Sidebotfom heard a
North American behind the BBC World Service on
1088 with a call like WGIC. WTIC Hartford Connecti-
cut is on 1080 and is heard sometimes in the UK.
Derek Taylor is puzzled by a CBC station heard several
times on 750. This would be the new CBGY Bonavista
Bay in Newfoundland which has been heard by a num-
ber of DXers in the UK. Malcolm Lougharne refers to
a Canadian station on 870 with a high power German
on the low frequency side of it. Canada does not use
870kHz. It could have been CBH Halifax in Nova
Scotia on 860, the German being Berlin on 854. .
Martin Scholes has picked up two stations on 1010,
WINS and another with a call starting with the letter
C. This is CFRB Toronto which is usually heard when
conditions are good. John Faulkner heard Radio
Populares on 700 in Spanish at 0205 which would be
YVMH in Maracaibo Venezuela. He is also puzzled
by a call like WFGT on 1330. There are two possi-
bilities; WFTP Fort Pierce in Florida or WFBC Green-
ville in South Carolina.

Practical Wireless, April 1978



JointheDigital
Revolution

Understand the latest

developments in calculators,

computers, watches, telephones,
television, automotive, instrumentation . ..

Each of the 6 volumes of this self-instruction course measures 113in x
8iin and contains 60 pages packed with information, diagrams and
questions designed to fead you step-by-step through number systems
and Boolean algebra, to memories, counters and simple arithmetic
circuits, and on to a complete understanding of the design and

operation of calculators and computers.
£7-10

Design of Digital Systems.
plus 90p packing and

surface post anywhere in
the world.

Overseas customers should
send for proforma invoice

Quantity discounts available
on request. VAT zero rated,

Also available—a more elementary course assuming no prior
knowledge except simple arithmetic.

Digital Computer Logic and Electronics

£4-60

plus 90p P. & P.

In 4 volumes:

1. Basic Computer Logic
2. Logical Circuit Elements
3. Designing Circuits to Carry Offer Order both courses for the

Of"t Log|cal:s;nct‘|otns bargain price £11-10, plus 90p
4, Flipflops and Registers P. & P.—a saving of £1-50.

Designer These courses were written so that you

could teach yourself the theory and appli-
Manager cation of digital logic. Learning by self
Enthusiast instruction has the advantages of being
Scientist quicker and more thorough than classroom

learning. You work at your own speed and
Engineer must respond by answering questions on

each new piece of information before pro-
Student ceeding to the next.

FLOW CHARTS & ALGORITHMS—The Algorithm Writer's
Guide—Construction, content, form, use, layout of £2,95
algorithms and flow charts. Vital for computing, train-

ing, wall charts etc. Size A5, 130 pages. plus 45p p&p

Guarantee—If you are not entlrely satisfied your money will be refunded.

CAMBRIDGE LEARNING ENTERPRISES, Unit 7, Freepost, RIVERMILL LODGE, ST.
IVES, HUNTINGDON, CAMBES. PE17 4BR, ENGLAND. TELEPHONE ST. IVES (0480)
67446. PROPRIETORS: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE, ST.
IVES. Giro Ac. No, 2789158, REGD. IN ENGLAND NO. 1328762.

r-- TESTEN BRSNS GG WU IV MM YWATINS LY WM VR S

Cambridge Learning Enterprises, Unit 7, Freepost,
Rivermill Lodge, St. Ives, Huntingdon, Cambs, PE17 4BR, England.
| Please send me the following books:
sets Digital Computer Logic & Electronics @ £5'50, p & p included
.sets Design of Digital Systems @ £8-00, p & p included
Combined sets @ £12-00, p & p included
.The Algorithm Writer's guide @ £3-40, p & p included

+

Signat *delete as appropriate
l Telephone orders from credit card holders accepted on 0480-67446 (ansafone). Over-

seas customers should send a bank draft in sterling drawn on a London Bank. PW4

WHATS
NEW ?

ME semiconductor
eachnng kit

the most MDDERN RAPRID,

EcONOviIC way to mastsr
Spanz ooe elrctronics.

Starting even from ZERO,
by performing over,
“IMPERIMENTJ

and creating more than 20 practical
applications

You learn all about the most up to date electronic circuitsi
how to calculate, repair, and design them, while pursuing
your favorite hobby. Start from scratch, or improve your
present knowledege. Train and ear money in your spare time
turn your pastime into valuable job opportunities,

Compare our price: you receive the entire course, '"mini labo-
ratory”" and coimponents for LESS than the price of the com—
ponents alone,

COMPLETE KIT: nothing else o buy*

[yeu get:

- instruction manual : over 200 pages of detailed step-by
step instructions -starting from scratch, explains basic
laws and physics of Electricity, semiconductor principles
and operation electronic circuits : from diodes (including
diac, zener) transistors, triacs to mtegrated circuits
(C.MOS, operational amplifiers) etc.,

— Over 200 Electronic components : aerospace technologie
printed c1rcu1t experiment board, phototransistor, triac,
thyristor I.C.S Transistors (including FET, MOSFET) LEDS +
résistors , capacn.tors, speaker, milliameter, potentiometers,
variable capacitor, etc.., etc... etc..,

— measuring instruments (you asse'nble yourself from among
components furnished in kit.)

ELECTRONIC VOLTMETER, LOW FREQUENCY MEASURING AMPLIFIER,
LOGIC INDICATORS, REGULATED POWER SUPPLY_, MILLIAMMETER.

' vou perform:

~ over 100 DIFFERENT EXPERIMENTS : from the most basic vol-
tage measurements to radio transmitter circuits and inclu-
ding HI FI, Flip Flops, Ic applications, triac use, etcu..
. etc.,., etci..

| you congtruct

~more than 20 complete,fonctional systems : light modulator,
high fidelity amplifier, radio control set, radio receiver
and transmitter, electronic gadgets and games and many, many
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INCREDIBLE!

cuu son tod day -SAVE £1O

EN LAND PO BOX 401
"7 KINGSMEAD LANE, KING'S LANE
cmppznnsm NR. KING'S LANGLEY,
_HERTS. WD4 9°D _

Y) IK2 teaching Klt(s)

Please send me

I enclose Cheque/Postal order for £
NAME Y T o g i T —
ADRESS

SAGA FRANCE :1 RUE PROSPER DELFAU
36160 BESSEGES FRANCE. POST CODE_
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EHROMASD

TRANSFORMERS.

2-0-12V 100mA 1-15*

0 9-17V 1A
0-9-17V 2A 3-25%
0-9-17V 4A 4-35*
20-0-20V+ 1A 3-25*
24-0-24V 500mA 2-15*
0-19-25-33-40-50V+ A 3-25%
0-19-25-33-40-50V + 1A 3-85*
0-19-25-33-40-50V + 2A 5-45*
0-12-15-20-24-30V+ 1A 3-25*
0-12-15-20-24-30V+ 2A 4-35*

Please add an extra 50p to items marked +

p* TOS5 (5F) 8y
TV2 25p*  TO 18 (18F) 11p*
V3 26p* UT _ (TBAS0D) 16p*
TV 4 24p* U2 (TBABIOAS) 26p*
TVS 24p* U3 (TDA2020)  52p*
TV 16 e AY T4 51p*
CH 106 Mp*  1.18 E-17 S4p*
315 E-18 1-49* (For 1xTDA2020)

(For 1xTD A2020) 3:15 E-19

15
Transistor Covers (For2xD/A2020)

TO66 and TO3 12p*

PLUGS AND SOCKETS
DiN Connectors

Line
Pins Plugs Sockets Couplers
2 14p 10p 18p
3 14p 10p 18p
4 14p 10p 18p
5 (180) 14p 10p 18p,
5 (240) 14p 10p 18p
6 14p 10p 18p
7 14p 10p
JACK CONNECTORS
gs
Type Plastic Chrome
2-5mm 5p 25p 12p
3-5mm 15p 25p 12p
Mono — 3op 20p
Stereo —_ 37p 25p
PHONO Connectors
Plugs Sockets
Plastic Moulded 10p 1way 8p 3 way 12p
Chrome Screened 15p 2 way 12p 4 way 14p
CO-AXIAL Connectors
Surface

Plug Socket COUpler
18p 16p

"SWITCHES

D.P.D.T. S0p*
S.P.S.T. -30p*
D.P.D.T. -18p*
D.P.D.T. 15p*
Push to Make Miniature 18p*

RESISTORS

ikutt 5% Carbon film E12 Ssrles 10R-1M 2p each
1 watt 5% Carbon film E24 Series 3:3R-10M 2p ea.
1 watt 5% Carbon film E12 Serfes 10R-1M 5p each

POTENTIOMETERS

5K 250K Lin and Log less Swltch(lnc in Lin) 27p

10K 500K | Lin and Log Dual less S w

25K 1M :Lin and Log with Switc 50

?g{'](KzM 10K, 100K, 500K, 1M Dual log with Swi!lch
5

P
10K Log + 10K Antilde less Switch -75p

PRESETS
250K

-1 watt

250R 10K 500K Horizontal

500R 25K ™ an

1K 50K 2 5M Vertical

2-5K 100K Tp each
SUPERSAVER

TIMER
555

s £1°00

28p* edch.

OUR NEW A4 1.C. BOOKLET
Supplied FREE with Orders of any 1.C.'s worth
£4-00 or more. Contains circults, pin con-
nections and data. (35p inc. P+ Pis sold alone)

15 electronics

BA114 15p
25p

BB105B50p
B8Y103 25p

DIODES

BY105
BY126
BY127
BY133
BY182

BY250
OA47
OA79
0A90

BRIDGES
1A 50V 25p 1A 400V30p 2A S0V 40p

30p
12p
12p
10p

1N5407

1A 100V 25p 1A 60OV 35p 2A 100V 45p

1A 200V 25p 1A 100V 40p 2A 200V 50p

ZENERS

400mw 2-7v-33v
1w 3-6v-100v

BZY88
128

7427

4000
4001

4013

UuAT10 (TO!

UAT4B (T
AY-1-02

AY-5-3507
AY-5-4007
CA3045
CA3046
CA3053
CA3075
CA3080
CA3081

LM339N

7805KC
7812KC
7815KC
7805UC
7812UC
815UC
7818UC
7824UC
L005T1
L036T1
L037T1
L129

. L130
L131
TBAG25A
TBAG625B

- TBA625C
LM309K

Negative
7905UC
7912UC
7915UC
7918UC
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VAT INCLUSIVE PRICES

7924UC

AY-1-5051
Y-5-1224 A

18p*
16p*
27p*
16p*
28p*

i
P
18p*

58p*

4023

1.C. pins

27p* 74107
C.Mos
4024

19p*

8 pin 10p*
14 pin 12p*

100 54p*

74174
74192

§c3)

27p* 741

8p*

58p*

LINEAR INTEGRATED CIRCUITS

uA703 (TO99)
uA709 (8 pin DIL)
uA700 {14 pln) DIL) g1p

uA709 (8 pin DIL)
uA710 (14 pin DIL)
uA710 (TO99)
uA711 (14 pin DIL)
099)

uA741 (8 pin DIL)
uA741 (14 pin DIL)
uA741(TO99)
uA747 (14 pin DIL)
uA748 (8 pin DIL)
UAT48 (14 pln DIL)

CA3600E

LM301 AN (8 pin)

LM3O1AT (TO99)

LM308N (8 pin)

LM308T {TQ99) -
9

723 Variahle

7BLOSAWC 5V
78LI2AWC 12V
78L15SAWC 15V

5V
12v
15V
5V
12v
15V
18V
24V
5V
12V
15V
5V
12v
15V
5V
12V
15V
5V

5V
10V
15V
18V

£1:00

41p

50p
sop
p
80p
8p
25p
42p
45p
s0p
42p
GOP

99)
uA753 (8 gln DIL) £1 Qg

CA3082 £1-

CAaggngDAﬂOO £2 30

CA3123E/LM1820 £1 50
309 £1-78

LM37(1)N

LM3909N T0p
MC1303/LM1303N £1-10
£1-80

MC1310P 1
MC1312P £2-15
MC1314P £3-50
MC1315P £6-1
MC1327P/TDA1327
£1-50
MC1330P £1-15
£1-00
£1-00

AC126 20p"
AC127 20p*
AC128 20p*
AC176 20p*
AC187K 35p*
AC183K35p
45

| BD239C 35p*
BF180 35p*

1p|BF181 35p*
BC169C 1zp BF184  25p*
BC177 18p*|BF185 25p*
BC178 18p*|BF194 12p
BC179 .18p*|BF195  12p
BC182L BF196 12p
BC183L BF197 12p
BC184L BF200  35p
BF244B 35p

MJ3055 1-20*
MJE340 SOp
MPF102 40p
MPF103 40p

Items followed by a * include V.A.T. @ 8/ alt other:

p TIP42A 75p*

TBAS550Q
TBA651
TBA750Q

A820

MPF104 40p z

MPF105 40p

MPSU06 55p
MPSUS5 55p
MPSU56 60p
TIP31A 55p°
TIP32A 60p*
TIP41A 85p*

TIS43 40p*

ZTX550

1+
15p*

27p*

4051

TBAS00
TBAS810S/AS
TB

56 Fortis Green Road
Muswell Hill London N10 3HN

Telephone 01-883 3705
LIGHTEMITTING DIODES

9-125” (ine. clip)
TIL209 Red

TIL212 Yellow(H.B.) 27p*
TIL216 Red (H.B.)
TIL232 Green(H.B.) 27p*

0-2” (inc. Clip)

TIL220 Red

TiL224 Yellow(H.B.) 30 *
TIL228 Red (H.B.)
TIL234 Green (H.B.) 30p*
{H.B.)—High Brightness.

1.C. SOCKETS

16 pin 14p* 28 pin 30p*
24 pin 26p* 40 pin- 44p*

10+ 00+
13p*
22p*
22p*
22p*

13p* 11p*
26p* 20p*

30p’ 26p* 20p*

26p* 206p*

1,000 £3-78*

27p*
49p*
65p*
65p*
49p*
85p*
72p*
86p*
86p*
7%p*

93
96

asp

4511

2N2925 10p
2N2926G 10p
2N3053 22p*
2N3054
2N3055
2N3442
2N3702
2N3703
2N3704
2N3705
2N3706
2N3708
2N3709
2N3710
2N3711
2N3772
2N3819
2N3904
2N3906
2N5447
2N5449
2NS777 50
3N141 R
40673 75p*

" Postage and Packing 25p

POLYESTER CAPACITORS
Muilard C280 Series 250vw
00 S5p - 0-068ut

et 6p 0-47uf 12p
0-015uf 5p  0-10uf 6p 0-68uf  17p
0-022uf 5p 0-15uf 6p 1-0uf 25p
-033uf 5p 0224 8p 1-5uf 34p
0-047uf S5p 33uf 9p 2-2uf 40p
Muliard C281 Series 400vw
0-01uf  10p  0-088uf 15p  O-47uf  33p
0-015uf  10p  0-17uf  16p
0-022uf 10p  0-15uf  18p
0-033uf 12p 0-22uf  25p
0-047uf 15p  0-33uf  30p

Mullard 6130 Series

1-8pf pf Gept 390pt
2-2pf 12pf 68pf 470pf 1800pf
2-7pf 15pf a2pf 560pf 2200pf
3-3pf 18pf 100pf 680pf 2700pf
3-9pf 22pf 120pf 820pt 3300pf
4-7pf 27pt 150pf  4000pf  3800pi
5-6pf 33pf 180pf 1200pf 4700pf
6-8pf 39pf 220pf
8-2pf 47pf 270pf
330pf .
6p each
Mullard 629 Series
b 0-01uf 0-022uf
POLYSTYRENE CAPACITORS
100pf 1000pf 10,000p1 (0- 01uf)
12pf 120pf 1200pf
15pf 150pf 1500pf
2pf Opf 2200pf
33pt 330pf 3300
47pf 470pt 4700pt 6p each
56pf 560pf 5600pf
48pf 680pf 6800pf
82pf 820pf 8200pf
SILVER MICA CAPACITORS
2-2pt 10p 68pf 10p 500pf 15p
3-3pf 10p 75pf 10p 560pf 15p
5pf 10p 82pf 10p 680pf 13p
10pf 10p 100pf 10p 820pf. 15p
18pf 10p 120pf 10p 1000pf 20p
20pf 10p 150pf 10p 1500pf  20p
22pf 10p 180pf 10p 1800pf 20p
25pf 10p 200pf 10p 2200pf 20p
27pt 10p 220pf 10p 2700pf  30p
30pt 10p 250pf 10p 3600pf 3tp
33pf 10p 270pf  15p 4700pf  30p
39pi 10p 300pf 15p 5000pf 30p
[ 47pf 10p 330pft 15p 6800pf 40p
50pf 10p 390pf 15p 8200pf 40p
S6pt 10p 470pf 15p 0 01uf  40p
MYLAR CAPACITORS
1000pf S5p 0-04 f ip
2000pf Sp 0-047uf 8p
2200pf 5p 0-05uf 8p
4700pf 5p 0-068.cf 9p
5000pf 5p 0-1uf 16p
0-01pt 6p Q-02f 12p
0-02pcf P 0:2uf 12p
0 00224t Tp
TANTALUM BEAD CAPACITORS B
0-1uf  35v 15p touf  25v 20p
0-22uf  35v 15p 10uf  35v 22p
0-47uf  35v 15p 22uf  16v 22p
1-0uf  35v 15p 47uf  16v 25p
2-2uf  35v 15p 1001 3v 22p
4-Tuf  35v 15p 100u:f 6:3v  25p
10uf 16v 1Ip 100uf  10v 34p
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Car Alarm and tmmobiliser Unit. Easy to fit.
fent Anti-Theft Device. 2
Send for Free Leaflet. Price £17 27.

uf V63 10 16 25 40 63

1 = —_ = — — Tp
1-5 — — — — —_ Tp
2:2 — — — — —_ Tp
3-8 —_ — — — — p
4-7 — ip —_ p — Tp
63 == = = = p p
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100 — — ip &p 12p %p
150 —_ —_ Tp gp 12p 25p
220 — 8p 8p 12p 15p 25p
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680 — 15p 20p 25p 38p -
1000 15p 15p 30p 25p Kp 65p
1500 = - 25p = = =

clude 12-5% ALWAYS PLEASED TO SEE PERSONAL CALLERS
TRADE AND EXPORT CUSTOMERS MOST WELCOME Overseas Customers deduct2/27 from items marked with a *1;9 from others
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A Trio 9R59D receiver, Codar Preselector and 100ft
longwire is the set-up at R. Calver’s QTH in Norwich
and he would like to know what linkage is required
between the three. The lead from the longwire goes
to the terminal marked A at the back of the pre-
selector. Terminal B goes to earth, if one is used.
The co-ax socket is the preselector output, the inner
goes to the receiver aerial input and the outer
(screen) to receiver earth. A co-ax plug and length of
co-ax cable is required here. Personally, I would not
use a 100ft long wire plus a preselector with a com-
munications receiver on the medium waves. The pre-
selector may well cause overloading and cross-modula-
tion, A m.w. loop used in place of the long wire and
preselector would probably give better results.

A call for help comes from M. J. Welch of 35
Mercers Road, Londen N13 4PW who has built the
PW loop aerial and differential amplifier but cannot
get any joy out of it. He would like to contact any
PW reader who lives near him and who might be able
to help. Why not use the loop without the pre-
amplifier? It should work very well this way with the
CR100. The CR100 incidentally is an excellent receiver
for m.w. DXing and does not need any modification to
perform well on this band. Mods to the CR100 are
usually done to improve its performance on the short
waves.

Some DX from areas other than North America
comes from several readers. Derek Taylor heard the
10kW outlet at Kingston, St Vincent in the Windward
‘Islands on 750kHz at 0100, Radio Demerara, Guyana
760 at 0100, Radio America in Lima, Peru on 1010 at
0040. Derek also asks about the tentative logging of
4QD Emerald, Australia, on 1550. This was reported
in the February 1977 edition of PW but no identifi-
cation was possible as the signal was barely audible.
Roy Patrick (Derby, Trio 9R59D plus loop) logged
Freetown, Sierra Leone on 1205 and Radio Globo, Rio
de Janeiro on 1220 at 0100. Harold Emblem (Mirfield,
Eddystone 730 plus loop) heard Riyadh, Saudi Arabia
on 587 signing off at 2300, Dakar, Senegal on 764 at
2330, YVRS Radio Margarita Venezuela on 1020 at
0100, EAJ25 Radio Terasa, Spain on 1412 which is
usually dominant on this frequency. John Faulkner
reports reception of Capital Radio Caracas, Venezuela
on 710 at 0515; Radio Caracas 750 at 0115, Radio
Sutatenza, Colombia 960 at 0306; ZDK Antigua in the
Leeward Islands on 1100 at 0100, Radio Anzoategui,
Barcelona Venezuela on 1210.

Finally, a couple of news items. Harold Emblem
mentions that Bremen is on its new frequency of 933
and Roy Patrick has noticed Radio Moscow behind
AFN on 1142. There is also the new station at
Bonavista Bay in Newfoundland with the call CBGY
on 750kHz.
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by Ron Ham BRS15144

Harold Brodribb, St Leonard-On-Sea, Sussex, using a
CR100 and a long wire aerial noted the good 10m conditions
from January 5 to 8, and, like myself, he heard, mainly in
the afternoons, the very strong signals from a host of
north-American stations working into many parts of
Europe. Between us, on days 2, 5, 8, 7, and 8, we received
strong signals from both North-American and Italian CB
operators, around 27TMHz, in- QSO with their European
counterparts. George Hook, G2CIL, Bognor Regis, also
reported strong signals from the USA on the amateur and
Citizen bands during the afternoon of the 2nd, and on the
9th, after completing a modification to the mixer stage of
his HRO he heard a ZS1 on 10m,

Nigel Golds, BRS 36910, West Chiltington, 8x, heard
the UA stations working into Germany and Spain around
0900 on the 14th and Roy Bannister, G4GPX, Lancing, now
active on 10m, heard the Cyprus beacon, 5B4CY, among
all the DX on the 5th. Beacon seeking is one of my daily
jobs and I received reasonable signals from 5B4CY on 15 of
the 24 days from December 26th to January 18th. I also
kept watch around 28-300MHz for the project TESSA
beacon, ZE2JV, and heard its signals on nine of those
days. Around 1400 on the 5th and 6th I listened to both
sides of the QSOs between W4s and 4X4 stations, in
addition to 539 signals from the Bahrain beacon ASXC,
28-245MHz. Reports would be welcome from our overseas
readers about the UK 10m bheacon, GB3SX, I understand
that it now has solid-state logic, keys its call-sign every
minute and at 5-minute intervals, the station’s bearings,
QRA locator, and a 3-second tone follow the call-sign; all of
which is then repeated in RTTY.

Perhaps the sun was responsible for the variable 10m
conditions, because on January 3rd, Cmdr Henry Hatfield,
Sevenoaks, John Smith, Rudgwick, Sx, and myself recorded
a severe solar noise storm which continued into the
following day. Fortunately, the Sevenoaks skies were clear
on the 3rd and Henry, using his spectrohelioscope, saw 13
sunspots, including 2 groups (1X6 and 1X4 spots), 5 plages
21 filaments and several bright patches on the sun’s disc.
Henry was then in no doubt as to what caused the radio
noise at 136MHz, and said that it was the most “active”
sun he had ever seen. This information was quickly passed
to Charlie Newton, G2FKZ, RSGB auroral co-ordinator who
phoned back at 2215 to say that an aurora affecting v.h.f,
radio signals had been reported over Scotland.

Another auroral manifestation, reported by John
Branegan, Saline, Fife, occurred between 1230 and 1915
and briefly at 1940 and 2112 on the 4th, during which time
he logged, by tone-A c.w., on 2m, 2 Els, 7 GMs, 5 LAs, 1 0Z,
1 PAO and 4 SMs. During the event, John heard signals
from the RSGB 2m beacons in Angus, GB3ANG, Cornwali,
GB3CTC, Lerwick, GB3LER, and Northern Ireland, GB3GI.
Henry, John Smith, and myself recorded further solar radio
noise on days 8, 9, 10, which I feel sure was responsible for
the ionospheric disturbances reported by the BBC World
Service on the 13th and 14th.

Another solar noise storm began on the 15th and was
still, to a lesser degree, going on the 18th. John Smith’s
radio telescope is a home-brew, phase switched interfero-
meter with a 90 metre base line which he also uses to
observe the radio waves coming from Cassiopeia, Cygnus,
and the Crab nebular. From Brighton comes news that the
h.f. call-sign of the Brighton and District Radio Society is
G4GQR and their v.h.f. call is GBOMR. Since January lst,
the 70cm repeater, GB3BR, has been fitted with new solid
state equipment, a new style logic system, and it keys its

933



call sign every five minutes. So far, good reports have
come from G8LY in Hampshire, G4GPX in Lancing, and
a mobile at Beachy Head.

Back in Fife, John Branegan has been testing his 70cm
receiver by monitoring the telemetry beacon aboard
0OSCAR-7, 435-1MHz; John has passed it OK because he
can hear the signal when the satellite is over Greenland.
In his letter John says “the Doppler up to +8-2kHz
approaching and —8-2kHz receding, must be allowed for
by any would-be listener”. Thanks for the tip John, I would
also recommend that our satellite enthusiasts read Chapter
20, “Amateur Satellite Communication”, in volume 2 of the
RSGB’s Radio Communications Handbook.

John gives thanks to GM8ARV and all who were
responsible for the Edinburgh 70cm repeater, GB3ED,
RBI14, 433-35MHz, he says “the attractive feature is that
it comes up every three minutes whether called or not and
gives its call sign. So, it is as good as a 70cimn beacon for
me”. Tropospheric disturbances affecting 70cm occurred
on December 19, 20, and January 6, 7, 13 and 14, when,
sometime each day, I received signals from the Sutton
Coldfield beacon, GB3SUT, with only a dipole feeding the
Modular Electronics converter in my FR101. The strongest
signals came at 0910 on the 6th, (559) and 0103 on the
Tth (599).

During the tropospheric opening of December 19th to
22nd, Gordon Goodyer, BRS 37345, Petworth, Sx, heard
PAOs on 2m s.s.b.,, Roy Bannister heard the 2m beacon
FXO0THF and several French stations, Pete Simmeons,
G3XUS, Newhaven, worked DL, Graham Kent, GBHVD, St
Leonards-On-Sea, Sx, worked a host of continentals on 2m
s.s b. and Constance Hall, GBLY, Lee-on-the-Solent, using a
48-element array worked through GB3AW, RB10, the 70cm
repeater at Ashmanworth, Berkshire. On the 21st, Robert
Dixon, G8LZH, Heatherfield, Sx, after calling CQ Dx
worked GM4DGC, GD, GU, GW, and northern G on 2m
s.s.b. and heard GB3ANG and GB3LER.

The text-book opening in early January can be traced
back to the 3rd when the atmospheric pressure climbed
from 30 Oin at noon to 30-55in by midday on the 5th, and,
by midnight a gradual fall began and gave our readers
something to shout about. The first sign of a v.h.f. opening
came at 0005 on the 6th when Alan Baker, G4GNX, New-
haven, heard FX0THF and scon after he worked F1DGZ
and FIEDM on 2m s.s.b. Later in the day, Peter Penfold
was driving through Horsham and heard a station in Paris
working through the Kent repeater, GB3KR, and from his
home in West Chiltington, Sx, using an NR56 fed by a
ground plane, he heard signals through the Bristol Channel,
GB3BC, and Cambridge, GB3PI, repeaters.

Around 1300, G4GNX/M on Brighton sea front heard
GJ3PRA/M working through the Hampshire repeater,
GB3SN, and also on a direct path from Jersey. An hour
later, situated on Devils Dyke, Nr Brighton, Alan had a
multiway QSO with stations in Chigwell (who had heard
an OE), Farnham, Whitstable and Worthing. Between
1700 and 1830, Alan was operating from Race Hill,
Brighton, where he worked 20 French stations, (12 around
Paris), through the repeater FZ3THF on R4. One station
was only using 1 watt, and another, F1IEVI, Caen, was
running 4 watts to a 3-element beam.

In the middle of all this action, at 1800, Alan could not
resist having a QSO with G8BKLN, in nearby Worthing,
when his signal came through this French repeater. Alan
said there was chaos at that time because of the mix-up
of signals between GB3KR and FZ3THF, both on RA4.
From 1957, Alan was at his home QTH, and on 2m s.s.b. he
had a 59 contact with DKOVL, on the Swiss border and
FICFY in Douai. Some 30 minutes later, Ern Hoare,
G8BDJ, Southwick, Sx, worked DKOVL on 70cm.

At 2230, John Cooper, GBNGO, joined GAGNX at his
home and between them they worked D¥5GX/P near the
Swiss border, F1BBD/P and F1ECB. Earlier in the day,
John, from his QTH in Scaynes Hill, Sx, using an FT221R
and a 4-element home-brew beam in his bedroom, heard
two DKs near Switzerland, several DLs, PAOs, ONs, some
French stations in QSO with each other, and he worked
four ONs and two French stations, on 2m s.s.b. At 2100
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John heard a PEO and an ON in QSO through the Ghent
repeater ONOOV also on R4. At the same time I was
receiving a strong picture from Lichfield on chamnel 8,
189MHz, using a dipole, and signals through the repeaters
BC, BM, KR, and PO were all opening the squelch on my
TM-56B. : .

During the early hours of the 7th, the 2m band was wide
open, at 0046 I heard a mix up between a station in
Rochester, one in Birmingham, and a Frenchman because
they were not sure whether they were working through
GB3BM or GB3SN, both on R5 and at 0200 I heard
F6BSV, Paris, contact a G in Hull, through GB3KR.

On January 1st, the atmospheric pressure was falling
and we started 1978 with a short-lived tropospheric open-
ing. At 1315 I heard G3MCB, Cornwall, work a GW through

. GB3BC and signals from GB3KR was opening my squelch.

During the evening Angus McKenzie, G30SS, London,
contacted F6CTW, F6DUD, and briefly received a signal
from an OH. GAGNX worked five French stations and
heard DB5UK/P, Bavaria, and F1BBD told Alan that he
worked DL, G, HB, LX, and PAG among the 200 QSOs he
had during the opening.

Many thanks for your reports and interest.

HENRY HATFIELD

by Ron Ham

Commander Henry Hatfield, RN (retd.) having spent most
of his professional life as a Navigator and Hydrographic
Surveyor has now built a unique observatory at his home
in Sevenoaks, Kent, which combines his long-standing
interests in astronomy, engineering, photography and radio.

In 1963, Henry built a 6in Newtonian reflecting telescope
which he used for his first regular observations of Jupiter,
and a couple of years later, he made a 12in mirror for a
new telescope which he used to make a detailed photo-
graphic survey of the moon, the results of which can be
seen in his book, Amateur Astronomers Photographic
Lunar Atlas, published by Lutterworth Press in 1968.
Another of his photographic achievements was given
centre page treatment by The Daily Mirror newspaper,

Henry Hatfield adjusting one of the mirrors of his spectrohelioscope,
another mirror is housed in the building {(bottom right) and an elec-
trically adjusted lens is mounted under the shingle cover (bottom left).
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EASY BUILD SPEAKER DIY KITS
Specially designed by AT-VC for cost-
conscious hi-fi enthusiasts. these kifs
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incorporate two teak-simulate enclosures. .{ 1 & 7§ r‘ P ﬂ 4 p % ‘. Size  approx.
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STE%EO PAIR [nput 15 watts rms, 30 watts peak. each unit, pushbuttons. red mains indicator and stereo jack  £2.50 with integral push-pull switches. Independent bass and
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complete with switch oscillator coils and tape-heads 323 EDGWARE ROAD. LONDON W2 PN e Bled sTeae am:;_ module, Garrard:
AM. FM. Sterec Multiplex Car Radio/cassette £3g00 21c HIGH STREET, ACTON W3 BNG auto / manual deck with cueing device,
playerin dash fixing Negative earth 5 watts output. ALL PRICES INCLUDE VAT AT 124% pre-cut and finished cabinet work Out- -
1.C. Sterea 8 Track to Cassette adaptor canverts, £1 895 Al fiems subject o availabiliy. Price correct put 4 watts per channel, phones socket
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BRIAN

Although modern electronic circuits have an
extremely impressive performance, many of them are
so complex that it is not easy to understand how they
operate. The home constructor often finds it
especially satisfying when he meets a new type of
circuit which appeals to him, not only because of its
performance, but also because of its simplicity.

Lambda Circuit

One such circuit is the so-called lambda circuit in
Fig. 1. This requires a pair of complementary junction
field effect transistors; in other words, one of the two
transistors must be an n-channel and the other a p-
channel type. The writer has found that almost any
pair of complementary f.et.s will give satisfactory
results but, for economy, readers may decide to use
a pair of plastic-encapsulated devices, such as the
readily-available 2N3819 n-channel type and the
equivalent 2N3820 p-channel type.

Both the n-channel and p-channel types have gate,
source and drain electrodes, but the arrow of the
circuit symbol of the n-channel type points into the
gate electrode, as shown in Fig. 1, whereas the arrow
of the p-channel type points away from it.

In order to make a lambda circuit, it is only neces-
sary to connect the two source electrodes together
and the gate of each device to the drain electrode of
the other, as shown in Fig. 1. It is essential that the
applied voltage should have the polarity shown or the
circuit will not operate in the lambda mode.

Operation is dependent on the shape of the charac-
teristic curve, illustrated in Fig. 2. This shows how
the current passing through the circuit varies with
applied voltage. It can be seen from Fig. 2 that as the
voltage applied across the circuit in Fig. 1 starts to
increase from zero, the current passing through it
increases. This passes from the positive line, through
the channel of the n-type device and then to the
source of the p-type device, progressing through its
channel to the negative line. .

When the applied voltage exceeds a certain value,
the current passing through the circuit actually
decreases with increasing voltage. This region of the
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curve, shown in Fig. 1, is known as the negative
resistance region, since the circuit behaves as if it
had a negative resistance to small changes in applied
voltage. It is only the a.c. or incremental resistance
which is negative; indeed, it is not possible for the
d.c. resistance to be negative or the circuit would
produce more power than it consumes!

A further increase in applied voltage above the
negative resistance region brings the circuit into the

vt
d
2N3819 _g@:
n~-channel
3
2 | 23820
g p-channel
d
AM 001 v=

Fig. 1: The basic lambda circuit configuration.
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Fig. 2: Characteristic curve of the lambda circuit.
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valley region, where the current passing is very low
indeed—typically in the order of 1 nanoamp (1 nano-
amp=1 millimicroamp). The valley region extends
over a relatively wide voltage range, but as the
applied voltage is increased, the circuit will eventu-
ally break down as the gate to the channel junction
of one of the f.e.t. devices reaches its critical point:
the current then rises very rapidly indeed with any
further increase of applied voltage.

The type of characteristic shown in Fig. 2 resembles
the Greek capital letter “lambda” ()\) and hence this
type of circuit is usually known as a “lambda circuit”.
The Matsushita Electric Company of Japan have
manufactured miniature two-terminal devices which
have the internal circuit shown in Fig. 1 under the
name ‘“lambda diodes”, but as far as is known these
are not generally available in Europe. However,
readers can easily make the circuit shown with almost
any pair of complementary f.e.t.s.

The peak voltage is typically just under 2V and
the peak current in the order of 1mA; the peak occur-
ring when the applied voltage becomes equal to the
lesser of the pinch-off voltages of the f.e.t.s: that
required to bring the circuit into the valley region
is usually in the order of 7V. Although the character-
istic curve bears some resemblance to that of a tunnel
diode, the lambda circuit has the advantage that its
valley current is far smaller. However, the tunnel
diode can oscillate at extremely high frequencies,
whereas the gate-to-channel capacitances of the Fig. 1
circuit limit its maximum frequency of operation to
some tens of MHz.

Applications

The negative resistance part of the lambda
characteristic enables this circuit to be used in fast
switching modes, as a simple oscillator, etc. The range
of application is limited only by the ingenuity of the
circuit designer, but we shall be able to consider only
a few possibilities here.

Protection Circuit

The circuit of Fig. 3 can act like an “electronic
fuse”; when the current in the load exceeds a certain
value, preset by VRI, it is suddenly reduced to a very
low level. The switching action is rapid and takes
place within about a microsecond, this being swift
enough to prevent damage in most cases. ’

When the voltage across VRI is relatively small,
that across the lambda circuit will also be small. The
lambda circuit will therefore be fully conducting and
a bias current will pass through it to the base of
Trl. This transistor is connected in the Darlington
configuration with Tr2, so as to provide high gain.
The current from the emitter of Trl is fed to the
base of Tr2; the latter therefore conducts and passes
current to the load.

If the load current rises, the voltage across VRI
rises and eventually the lambda circuit will be biased
into the valley region. The current passing to the
base of Trl is now of the order of 1nA and this is too
small (even after amplification by the Darlington
pair) to allow much to pass to the load.

Trl may be a BC108, whilst Tr2 must be selected
so that it can handle the load current. If Trl is
omitted and the output from the lambda circuit is
connected directly to the base of Tr2, the current at
which the load normally operates can be reduced.

Practical Wireless, April 1978

o o -1 Tr2
| |
| |
; | Darlington
| 2N3820 ! pair
: | Tr1
i
, | Locdé
| &
[
| 2N 3819 I
| i
| |
| 1
Lo J
~ LAMBDA CIRCUIT

Fig. 3: A protection circuit using a lambda circuit as jis over-current
sensor.
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Fig. 4: A sinusoidal oscillator based on the lambda circuit.

Signal Generators

The circuit of Fig. 4 shows the use of the lambda
circuit in a very simple sinusoidal oscillator. The
frequency is equal to 1/(2x4/ LC), that is, the resonant
frequency of the parallel-connected tuned circuit. If
L is a radio frequency coil and C is a suitable
capacitor, the output will be an unmodulated radio-
frequency signal. Similarly, L may be an iron cored
choke of, perhaps 0-5H and C a capacitor of about
50nF if one requires an output at an audio frequency.
Thus one can choose any desired operating parameter
from the lowest possible frequency (limited only by
the size of the inductance and capacitance values
which it is convenient to employ) up to a maximum
of some tens of MHz.

This type of circuit can therefore be used either
as a simple radio frequency signal generator or as
an audio generator. For aligning radio receivers one
often requires modulated radio frequency waves. The
circuit of Fig. 5 shows how a lambda circuit can be
used to provide an audio frequency output or an
unmodulated radio frequency output or a radio
frequency output modulated by the audio frequency.
., When S3 is closed, the radio frequency circuits are
shorted out and the output is provided by the audio
frequency determined by Cl and L1, provided that
S1 is open. If S1 is closed and S3 is opened, the audio
frequency circuits will be shorted out, whilst the radio
frequency circuits will be brought into operation. The
frequency range switch S2 is used to select one of
the coils L2, L3 and L4 which resonate with C2.
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Although three radio frequency coils are shown in
Fig. 5, the constructor may use any reasonable
number to obtain the ranges required. Any standard
type of radio coils are suitable or they can be self-
wound.

When both S1 and S3 are open, the audio and the
radio frequency circuits are brought into operation
and the output consists of a modulated radio
frequency wave. Thus the circuit of Fig. 5 forms a

very basic signal generator ideally suited for the:

alignment of simple receivers.

[ VT

b Audio
+ ; j St cireuit

S2

1 L

+.00000

RF
circuits

537 cz;'!

L2 L3 L4

Output
=

50nF

2N 3819 i
1 2N 3820

Fig. 5: An r.f.]a.f. signal generator using the lambda circuit.
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In the diagrams of Figs. 4 and 5, the signal voltage
across the tuned circuit off load is equal to twice the
steady power supply voltage applied. Thus such a
circuit can be very useful when an output whose
amplitnde is accurately related to the power supply
voltage is required. The circuit shown in Fig. 4 has
occasionally been used for radio control.

Conclusion

We have seen that lambda circuits can be used as
simple oscillators and we have examined one type of
switching circuit. Many varieties are possible, for
example the Matsushita Company have published a
circuit which uses one of their lambda diodes in a
battery voltage indicator. When the battery voltage
is satisfactory, a green light-emitting diode is illumi-
‘nated, but when the battery voltage falls the lambda
diode switches so that a red light-emitting diode is
illuminated and the green one is extinguished. If the
battery voltage is very low indeed, neither device
is 1it. Another example would be circuits which are
controlled by a phototransistor and cause rapid
switching as the intensity of illumination passes
through predetermined levels.

I.ambda diodes can be integrated onto the same
monolithic chip as other components and it has been
forecast that lambda circuits may be attractive in
certain memory applications. o
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who published his picture of the fluorescent glow as the
Apollo-8 spacecraft jettisoned its surplus fuel when it
parted company with the launch vehicle some 25,000 miles
above.

Readers of my v.h.f. column will know about Henry’s
spectrohelioscope, a complex instrument for observing the
sun, which he built, and subsequently modified. As one of
the General Secretaries of the British Astronomical Associa-
tion he is often called upon to give lectures to both
astronomical and radio societies and, when talking about
his solar equipment he refers to his working frequency
at 457 million megahertz. In fact, the tuning range of his
spectrohelioscope is measured in angstréoms and it can
tune across the spectrum of sunlight. Apart from over-
cast skies, a busy man like Henry cannot observe all day,
and knowing that solar events emit radio waves he added
a simple radio-telescope to his observatory which rings a
bell when the sun becomes “active”, calling him to the
optical equipment.

Throughout the day, two electrically driven wave collec-
tors, one a mirror and the other a 5-element Yagi, follow
the path of the sun; the light waves pass through a
series of mirrors and lenses to the solar observatory in a
garden room below his house, and the radio waves are fed
to a Microwave Modules 136MHz converter followed by
an AR88 communications receiver Ssituated near the
spectrohelioscope. The detector voltage of the AR88 feeds
a d.c. amplifier which, in turn, drives the alarm bell relay
and a pen recorder. This is possibly the first amateur
observatory in the world that can receive radio noise from
the sun and then photograph the event which caused it.

In recent years Henry’s observatory has been the sub-
ject of a BBC Sky at Night programme and an extensive
write up in the Amateur Photographer magazine.

Jubilee Organ, Part 2, October 1977 PW
Please ignore the amendment published on
page 837 of our March 1978 issue. The
connections to ICs 3, 4, 5 and 6 are correct
as originally shown.

“Mystery Train Tour” March 1978 PW

A wire link connecting the top end of R10
to IC1 pin 10 was omitted from the Vero-
board layout (Fig. 4) on page 824.
Beaders should also note that the track to
which R10 is connected is broken beneath
R14.

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING TO
ADVERTISEMENTS
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SCREENED MINIATURES TEST METERS BRIDGE RECTIFIERS
Ref mA Volits £ P4&P | AVO 8 MK5 £71:00
238 200 3-0-3 1:99 055| AvO 71 £29-00 | 200V 2A £0-45
212 1A, 1A 0-6,0-6 2:85 078 AVO T £39-00 | 400V 2A £0-55
100 09 244 0-38 | AVO MMS £24:00 | o0y 4A £0-85
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8% 0 19 05| AV TTiegIn circuit | 200V 4 e
. o 2 o xo g-s g \ 09;%9 ggg g-;; Transistor Tester  £30-00 | 27¥ s: > og
12 AND 24 VOLT OR 12-0-12V 30 VOLT RANGE 236 200,200 0-15, 0-15 1-80 038 | Wee Megger £58-60 500V 10A* £235
PRlMARY 220-240 VOLTS Prim 220/240V Sec 0-12-15-20-24-30V | 214 300, 300 0-20, 0-20 256 0-78 | V4315 Budget Meter 20K Q/f T 1289 *VAT 8% P & P 15
Am, 12V-0-12V or 15V-0-16V available by con- [ 221 700'(DC) 20-12-0-12-20 3-41 0-78 | VDC,2K/VAC1000v AC/DC, | VAT 124% *VAT 8% .
Ref 12V %4V 220 g:-sP n;ct,wnt&urmwnﬂate taps. pap |28 1A1A 0-15-20-0-15-20 4-63 0-98 2-%A tACItDcI' sooll( ree. ;n
111 05 +25 : ) mps 203 500, 500 0-15-27-0-15-27 3:99 0-96 | robust steel case—leads . - 3 "
213 10 05 64 078 | 112 0§ 264 07 |204 1A/7A 015270527 539 096 | £14.95 VAT PaP &1 -15 | Plastic Cases—Flush lids re
n 2 1 358 078 L 10 357 096|239 12-0-12 1:99  0-38 | AVO cases and accessories | ppy 77 x 56 x 37mm pre
18 4 2 403 09 3 2-0 5-27 096 | S112 soo 12-15-20-24-30 2:64 0-78 c c
70 3 3 5-35 0-96 20 3-0 §:20 1:14 Magnetic to Ceramic Cart- | pgo 95 x 71 x 35mm 56p
108 8 4 6-98 1-14 21 4-9 744 1-14 ridge Conven?r (MPA 33% PB3 115 x 95 x 37mm &0p
72 10 5 71-67 1-14 51 50 837 1-32 operating _ Voltages 20- P & P 29p VAT 8%
116 12 6 89 132 17 68-0 11:._9’% Hai £3-50 VAT 121% p & p 35p. & P 29p %
17 1 8  10:30 132 88 -0 : .
. . 1 J J HIGH QUALITY MODULES MUSIC CENTRE CHASSIS | Audio kit 25W + 25W
s (20 I0f B3As s 801 100 13.32 184 1 15 Watts RMS AMPLIFIER £3-66 ¢ Complets with instruc-
187 30 15 17-05  2-08 : FM (STEREQ)/MW/LW 15+15W |
25 Watts RMS AMPLIFIER £4-57 tions £35-50. Teak Cab
226 60 30 26-82 OA » Music Power inc. Transformer | 2 1 hard
] 60 VOLT RANGE 35 Watts RMS AMPLIFIER £6+95 e e 25,50 inc. VAT mountlng  hardware
50 VOLT RANGE Prim 220/240V Sec 0-24-30-40-48-60V. | 125W RMS AMPLIFIER *£15-95 P &P £1-50 VAT 8%. £14:50 P & P £1'73
Prim 220/240V Sec 0-20-25?33-?0-50V 24Vt-0-24V orSOV-OESOVtavallable by con- ;;E-ﬁm: ;grg;ow égzg VAT 12¢%
20V-0-20V or 25V-0-25V available by con- | nection to appropriate taps. - P B .
nection to appropriate taps. B Ref Amps £ P &P | POWER UPPL!ES 5-10W £1-30 Plug in Save Batteries! TRANSFORMERS
Ref oS £ P&P | 126 05 388 0-956 | POWER SUPPLIES 25W £3-75 3300 fits into 13A socket 6-7 5-9V
102 05 341 078 126 10 5:58 0-96 | TRANSFORMER 5-1ow £3-09 300mA multipiug outlet  £3-30 SPECIAL OFFER
103 10 457 098 127 2-0 7-60 1-14 | TRANSFORMER 25W £4-79 B12 3, 4'5, 6, 15,9, 12V 500mA BEf Prim  0-120,
104 2:0 65-98 114 125 3-0 10-54 1-32 P & P Modules 35p. Trans 96p. DC plug outlet 5-32 | J 0-120v (120 o
108 3-0 845 132 123 4-0 12-23 1-84 VAT 121% *VAT 8% e 559 S%Vid A 240V) Sec 24V 10A
108 40 1070 150 0 50 1385 164 | STEREG FM TUNER PHASE.LOCK LOOP | Slabilised 367 bavjstomA, o | f £5:50 PaP 21-66
101 60 14,62 ALBs 120 820 1s- 184 |5 Celected  stations, = Varicap  funing | ,, 1o hd O01® BE2 Prim 0-30-110-
118 80 1705 2:08 121 80 20-15 QA | o el AFC, LED Beacon. VAT 124% P & P 55p 200-220-240V  Sec
119 10:0 21-70 OA 122 10-0 24-03 OA £20-45 VAT 12§% PaP 40, 0-110V  0-20-24V.
isgl 20 23 ca 2 . DECS SOLDERLESS 2A £225 P & P
MAINS ISOLATING (SCREENED) BLOB BOARD (Pack of 3) BR%AD BOARDING 85p. VAT 8%
PRIM 1 /240 SEC 120/240 CT. 2-5% x B:1” 1”7 or2-5”"x §:1” 157 £0-75 BE3 100V line to
Ref VA( its) 5 P&P AUTO TRANSFORMERS 3 75” 57 -1 or 3-75” x §” -15" £1-14 | S Dec 70 contacts £1-98 | § 40 7/1ow £2.05
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152 250 12-79 1-84 67 500 0-115-200-220-240 $0-99 1-64 VAT 8% P & P 40p £1-88 P & P 0-38
153 350 16-28 1-84 gg :% 8::3—%38-%8%18 ;l 7: 2028 o ELElc'rm(ilullccﬁonsl'r?ucl'rlon K)rrN {B,ESJSW matcl;ing
154 19-15 2-15 & 1 rojects (including electronic organ, o ns. sec
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156 1000 37-20 OA 73 3000 0-115-200-220-240 48-00 OA 15W £3-75  18W £3-75 P & P 30p. Ref. 30
157 1500 4560 OA COMPONENT PACKS 25w £375  Stand £1-40 | § 240240 " Isolator
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the quickest fitting

CLIP ON Q
capacitive discharge*
electronic ignition
in KIT FORM

Introductory

SPECIAL OFFER [
£2 OFF Kit

-

@ Smoother running //

@ Instant all-weather starting
@ Continual peak performance
@ Longer coil/battery/plug life
@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins.

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a 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 1/50th of the norm. it will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminatss the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. {Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated.output for
greatly improved cold starting. The eircuit includes builtin static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders, :

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case, Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

\ N\

NOTE - Vehicles with current impulse tachometers {Smiths code on dial RV1}
will require a tachometer pulse slave unit. Price £3.35 inc. VAT. post & packing.

Electronics Design Associates, Dept. PW 4
82 Bath Street, Walsall, WS13DE. Phone: (0922) 614791

Name ... S OoIono0n o oot L 9000s B0 (P20 000000202900 Cae00non000s0s Flou o
AdAress ... i S LS Sl g ]

Phone your order with Access or Barclaycard

Inc. VAT, and P.P. QUANTITY REQ'D.
XEKIT £ £1295 | enclose cheque/PO's for
TACHS PULSE SLAVE UNIT £3.35 gheque =
Accegs or Barclaycard no. Send SAE f brochure anly required.
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GPW ELECTRONIGS

SEMI CONDUCTORS:

IN4004 £0-08 ea 10 for £0-75
IN4001 £0-07 ea 10 for £0-65
28D234 (TIP 31A) £0-25 ea 5 for £1-00
TRIACS 8amp 400V £0-50 ea 5 for £2:25
2N38 19 £0-15 ea 10 for £1-25
RELAYS:

Reed coils + 65.watt SPST switch £0-65
12V SPDT 5amp PCB mounted £0-40
240V DPDT Octal base £0-40
EDGE CONNECTORS:

Twin 85 way 0-1 pitch ~ £2-50  Twin 40 way 01 pitch £1-00
Single 85 way 0-1 pitch £2-25  Single 40 way 0-1 pitch £0-85
TRANSFORMERS:

Ex New Equipment (Tested)

Type 1 Multi Ratio Isolating 500 watts £5:00 (£1-50)
Type 2 RS Type Universal LT 0-40V 1V Steps £6-50 (£1-50)
CAPACITORS:

0-01 50V Disc Ceramics £0:05 ea 10 for £0-40
0-0047 160V Poly £0-07 ea 10 for £0-65
INTEGRATED CIRCUITS:

B1702 EPROM £9-00 LM741 OPAMP £0-25
P2111A RAM £2-30 TIL112 OPTO/ISO £0-30
MCA230 OPTP/ISO  £0-95

MISCELLANEOUS :

Prom Simulator PS60 10

A must for micro processor programme development.
1K words of CMOS Store 8 bits wide will simulate 1702, 2708, etc.
£175-00 each. Send SAE for details.

Price in brackets is for carriage.

All prices include VAT and carriage if not otherwise shown.

Terms: Cash with order.

GPW ELECTRONICS LTD.

146A LONDON ROAD, NORTH END, PORTSMOUTH,
HANTS. PO29DS.
Tel: (0705) 693341

BARGAIN PARCELS SAVE POUNDS

Huge quantities of electronic components must be cleared as space required. 1000's of
capacitors, resistors, transistors. Ex equipment panels etc. covered.in valuable com-

ponents. No time to sort. Must sell by weigh

58lbs-£20-00; 112 1bs-£30-00.

Handy Packs

4 aluminium boxes 128 x 44 x 38 mm ideal
fer signal injectors, ete, £1-00.

Miniature Edgewise Panel Meters

200 A FSD

100 miniature seed switches ideal for
burglar alarms, model railways, etc, £3-30,
15 x 2-pole reed relays on board operate at
12volts £2-45,

6§ x 6 pole 12 volt reed relays on board

£2-45.
High quality computer panels smothered in
top grade components 5 |bs £4-75. 10 |bs

£ b
Rotary type with slow motion drive £2-50.

t 7 Ibs-£4-95; 141bs-£795; 28lbs- £12:09;

Miniature Vernitron FM4 10-7 MHz Cera-
mic Filters 50p each 3 for-£1.

New U.H.F. transistor TV tuners 4 push-
button type £2-50

Aluminium TV coax plugs 10 for £1-8¢
zlliiniature 5K log pots with s/p switch 4 for

Hardware Packs each containing 100's of
items including BA nuts and boits, Nylon,
Self-tapping, Posidrive, 'P" clips, Cabie
clamps, Fuse holders, Spire nuts etc.,
£1 per pound. 100 assorted ''P" clips £1

DE LUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS

Includes 150 sq. ins. copper clad f/g board, 1 |b ferric chloride, 1 Dalo eich resist pen,
abrasive cleaner, 2 minl drill bits, etch tray and Instructions/oniy £5-30.

150 sq.ln. fibre glass board £2-00

Dalo pen. 90p
1 Ib ferric chioride to mil spec £1-28

Minlature mains transformers, fully
shrouded, 240V, in 6-0-6V at 100ma out,
Ex new equipment, Complete with mains
lead and plug on Input and short leads
on output. £1-20.

Uitrasonic transcelver units, Each contains
transmit and recelve transducars (f” diam.)
Transistor circult board, range control,
connection chart and tamper proof switch.
Mounted In smart aluminium cases with
grilte. Brand new and boxsd. £5-25.

Semlconductor Bargains

TH3 Thermlistors 10 for £1.

100 new & marked stlicon and germanium
transistors Including BC148, BF194, BC183,
etc. £3-95

200 new & marked transistors Including
2N3055, AC128, BFYS0, BD131, etc, £6-95
100 mixed diodes IN4148, etc. £1-50.

100 mixed dlodes including zener, power
and bridge types £3-30.

Bridge rectifler 100v 2-5 amp 4 for £1.
Brand new ITT 25 kv triplers for Decca
Bradford chassis £2-50. 5 for .

50 Germanium diodes, Ideai for crystal
sets, etc. £

5 Ibs ferric chlorlde to mil spec £5-00
tnstruction sheet 20p

rad

200 mixed transistors, lots of
Interesting types Including power. Send
60p for samples £4-50.

New Miniature FM Frontends 83-108MHz,
10-7MHz. I.F. or with Integral Tuning~-gang
£250.

BR 101 full spec, Sfor £1-88.

TBA 120A 50p each

20 mm anti-surge fuses your selection
800MA 103-15A, 12for £1-68

Component Bargains.

300 mixed resistors & § watt £1-50

300 modern mixed caps most types £3-%.
125 mixed resistors mostiy 1 & 2 watt, £1.
100 mixed polyester caps £2-29,

100 mixed modern miniature ceramic piate
caps £1-89.

100 mixed electrolytics £2-28,

100 mixed wirewounds £2-29.

300 printed circult resistors £1-84.

25 mixed pots & presets £1-#8,

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL
ORDER WITH ORDER TO SENTINEL SUPPLY, DEPT PW

149A BROOKMILL ROAD, DEPTFORD, SE8

CALLERS BY APPOINTMENT ONLY
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THE MOST

OF

GOMPREHENSIVE RANGE
TUNER MODULES

ELECTRONICS LTD EVER DISPLAYED

FI 2846
IF AMP AND DECODER

HF 7948 FRONT END

£13-12
Inc. VAT, P&P

TECHNICAL CHARACTERISTICS:
Outputterminal for digital frequency meter;
Antenna impedance—75 to 300 Ohms;
Frequency ranges 87-5 to 104MHz or to
108MHz; Sensitivity—0-9uV 26dB signal to
noise ratio 4-75kHz deviation; Intermodu-
lation 80dB image rejection—60dB; Tuning
voltage—1V to 11V; Total gain—33dB;
Intermediate frequency—10-7TMHz; Power
supply voltage + 15V; Power consumption
15mA; Dimensions 104 x 50mm.

TECHNOLOGY:

Double sided epoxy printed circuit board
with plated through holes; Dual gate effect
transistors; Silvered coils.

Inc. VAT P&P .
TECHNICAL CHARACTERISTICS :
Intermediate frequency — 10-7MHz; IF
Bandwidth—280kHz; Signal to noise ratio
—70dB with 1mV input; Distortion—mono
0-1%, stereo 0-3%; Sensitivity—30uV up
tothe 3dB limit; Channe! separation—40dB
at1kHz; Pass band—20 to 15,000Hz; Rejec-
tion at 38kHz greater than 55dB; Am re-
jection—45dB; De-emphasis—50 to 75us.
Pilot capture at 19kHz +4%; Channel
matching within less than 0-3dB; Output
impedance—100 Ohms; Output voltage—
500mV; Phaselocked loop stereo decoder;
QOutput for LED VU-meter; Null indicator;
QOutputs for AGC, AFC and inter-station
muting; Consumption—55mA LEDs extin-
guished. 100mA LEDs illuminated; Power
supply—15V; Dimensions 195 x 76mm.
CIRCUIT TECHNOLOGY :

Epoxy printed circuit board. Monolithic
integrated circuits, ceramic filter,

ALS 1500
STABILISED POWER SUPPLY

£2-53
Inc. VAT, P&P

TECHNICAL CHARACTERISTICS:
Output voltage—15V; Max. output current
—500mA; Thermal coefficient less than
1mV/°C; 15V power supply for modules
HF 7948 and F! 2846; Supply protected
against short circuit (power and current
protection); Dimensions—85 x 55mm.

TECHNOLOGY:
Double sided epoxy circuit board; Mono-

lithic integrated circuit.

OPTOELEGTRONIG

£8-06
Inc. VAT, P&P

LED VU-METER
Station strength indicator -

£8-71
Inc. VAT, P&P

TOUCH CONTROL
PRE-SELECTION UNIT
LED channel indication

OPTIONS

Inc. VAT, P&P

ILLUMINATED POINTER
Station finder

£22-74
inc. VAT, P&P

FREQUENCY METER
Digital display of received
station frequency

 £4-35
Inc. VAT, P&P

NUMERICAL DISPLAY
Pre-selected channel number

CROSSLAND HOUSE NACKINGTON - CANTERBURY - KENT
Telephone (0227) 63218 : Telex 965780
Practical Wireless, April 1978 941
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I
S HI-F| DISCOUNT CENTRES

DISCOUNT
SPEAKERS

Imp 8 or I5Q as app.
Guarantees:
TITAN 5 years
FANE 2 years
OTHERS | year

TITAN TS2H 160w Carr. £1
TITAN T2H Carr. € £39:00 £€26-98
EXTRA SPECIAL MAIL ORDER OFFER
TITAN TA/50A 50w AMPLIFIER

High sensitivity. Multi
purpose three ind.
controlled inputs.

Controls: Bass, Treble
& Presence. Robust, well styled compact cabinet
Black Vynide covered. Attractive Black/Silver
Fascia. 12 months Guarantee. Carr £1  £30.08

Also for personal shoppers only
AMPS, T'TABLES,
DISCO CONSOLES, LIGHTING, CABINETS,
CREDIT TERMS AVAILABLE °rders £20

over
Phone orders accepted from Access & Barclay

card holders. Branches at

403 SAUCHIEHALL STREET GLASGOW

Tel: 141 332 0700
24 NEWGATE SHOPPING CENTRE
Tel: 0632 25168 NEWCASTLE

Mai! Orders & Exporz enquiries to NEWCAS;I'LE
Branch. Add 60 i-Fi i

£33:00 £23-95

ALL PRICES
INC. VAT
: Prices correct at 8.1.78
H Sonic
i Hi-FI TYPES List/Value Price
! &7 EANE 50 Mid or Full range  Sp. Price  £4-95
& x 5% | 5w Various makes Sp. Price  £3-35
#** AF. Model 80 Dual Cone Sp. Price  £5-95
B* A_F. Model 83 Dual Cone Sp. Price £6-95
PFANE 805 Sp. Price  £5-95
PANE 804 Sp. Price  £4-95
F&NE 801 Dual Cone Sp. Price  £7-93
FANE 8” 808T Dual Cone Sp. Price  £3-95
WHREDALE L'TON 4P kit P S0 eahone
WH’ XP kit Pr, 0-70 r
¥ DENTON 2XP KIT Pair £39-15 £27-95
Y ANE IOE ORE RIT Sp. Price. peir “£1999 |
v p. Price Pair .
0% ELAC Model 10RM Sp. frice  £3-8%
2” FANE 121/I5LR 20w Sp. Price  £7-93
GROUP/DISCO TYPES
2” TITAN TI2/4Z 45w £15-80 £10-95
2” TITAN TI2/60A 60w 22:50 £12-95
2”7 TITAN TI12/100A 100w £36-00 £22-95
2” CELESTION £16-50 £12:99
2” CELESTION GI2H 30w £22 00 £15-95
27 CELESTION G12/50 50w £25-75 £17-50
2” GOODMANS 12 PD Sp. Price £18-95
2” GOODMANS 12 PG Sp. Price  £17-95
2” FANE ‘SPECIALIST’ P.A. 80 £26-95 £17-9%
27, o0 DISCO 80 £28-95 £18-93
2, - DISCO 100 £30-95 £20.95
2”7, ' GUITAR £26-95 £17-95
S . UITAR 1004 28-95 £19-95
2”7, m GUITAR 808 £27-95 £18-95
2” FANE CRESCENDO 12A 8Q  £57-35 £39-93
2” FANE " 12A 15Q  £57:35 £35-95
2” FANE " 12L 8Q £59-95 £41-93
2” FANE ” 15Q £59-95 £39:95
” FANE . |2 BASS 80 £56-70 £39-95
2” FANE 5 1562 56-70 £35-95
” TITAN T15/60 60w £26-00 £18-93
7 TITAN T15/70 70w £28-00 £19-98
” TITAN T15/100 100w 4] -00 8-
” FANE 'SPECIALIST’ BASS 85 £39-95 £29-95
" g » BASS 100 £42:00 £31-30
” GGBODMANS 15P Sp, Price  £23-9!
 CELESTION GI5C £36-00 £26:93
"’ FANE CRESCENDO 115 £72-95 £49-95
” FANE CRESCENDO BASS £76-00 £49-95
7 D o I5/100LT £74-69 £49-95
Y o @ 15/160 160w £95-00 £69°95
o ,, COLOSSUS 200w £108-00 £69:95
” TITAN T18/100 | 00w £47-00 £35-95
" S 18P Sp. Price £39-93
” CELESTION G18C £53- £39-95
” FAME CRESCENDO I8A £101:95 £69-95
” FANE CRESCENDO BASS £89-95 £59-95
” ‘COLOSSUS’ 200w £115-00 £69-95
HORN UNITS (Carr. 85p)
CELESTION MHi000 25w £17-00 £13-73
FANE 910 MK Il 50w £17:75 £10-99
w920 100w £59-95 £42-45
o ]44 3050w £7-95 £4-
w173 50w £11-75 £7-
w1104 50-70w £16-95 £10-95
HIGH POWER ‘CROSS-OVERS’
FANE HPXIR or HPX2R Carr. 35p £3:25 £2-25
ADD-ON HIGH FREQUENCY URITS
E.A.L. ‘Add-on’ Carr. £] £51-84 £35-95
TITAN TIH 70w Carr. £1 £33-00 £23-98

JINGLE MACHINES, |

5p carr. on Hi-Fi spkrs. or kizs.
Otherwise add 95p (127 spkr.) £1-50 (15”) £2-50(18")

==

NO
BATTERIES

NO WIRES
OKLY
L]

£29'99

PER PAIR
4 + VAT 8376
The modern way ol instaut 2-way conununications. Supplied
with $-core wire. Just plug into power socket. Ready for
use. Orystal clear communications from room to room.
Range #emile on the same mains phase. Opjoff switch.

Volume control. Useful as inter-office intercom. betwesn
affice and warehanee in surgery and in homes. P. & P. 99p.

+ V.A.T. £1-60
Solve your communica-
tion problems with this
4.Station Transistor Intercom system (1 master and 3 Subs),
in robust plastic cabinets for desk or wall mounting, Call/
talk/listen from Master to Subs and Subs to Master. Ideally
suitable fcr Business, Surgery, Schools, Hospitals and Office.
Operates on one 9V i)uttery. Onjoft switch, Volume control.
Complete with 3 connecting wires each 66ft. A Battery
and other acceseories, P. & P. 00p,

nNEW P AMEAICAN FYFE CHADLE

TELEPHONE AMPLIFIER

ONLY

£14-95

+VAT £1:20

Latest trausistorised Telephone Amplifier with detached
plug-in speaker. Placing the receiver on to the cradle
activates a switch for immediate two-way conversation
without holding the handset. Many people can listen at a
time. Increase efficiency in office, shop, workshop. Perfect
for “conference’” calls: leaves the user’s hands free to make
notes, consult files. No long waiting, saves time with long-
distance calls, Onjoff switch, volume control, conversation
recording model at £17-95 + VAT £1-44. P, & P, 89p.

10-day price refund guarantee on all Items. -

WEST LONDOK_DIRECT SUPPLIES (PW1)

169 KENSINGTON ngH’ Ss’l;ﬁm’l‘, LONDON, W8

Hi-Fi Stereo

at prices
everyone

can afford

VALVE BARGAINS

Any 5-64p, 10-£1-20, 50-£5-00. Your choice
from the list below.

ECC82, EF80, EF183, EF184, EH90, PCF80, PCF802,
PCL82, PCL84, PCL85, PCL86, PCL8OS, PL504,
PY81/800, PY88, 30PLi4, 6F28, PFL200.

Colour Valves—PL508, PL509, PL519, PY500/A.
All tested. 35p each.

Aerial Splitters—2 way, 75 OHMS, inside Type,
£1-50.

AERIAL BOOSTERS

Aerial boosters can pr remark

improvements on the picture and sound, in

fringe or difficult areas,

B1l—For TH stereo and standard VHF/FM radio.

BI2—For the older VHF television—Please
state channel numbers.

B45-—For Mono or colour this covers the complete
UHF Television band.

All boosters are complete with battery with

Co-ax plugs and sockets. Next to the set ﬁzzinzgo.

i

MULLARD CAPACITORS

Type C280/1 Values from -OluF to I-5uF,
250viw & 400 v/w.

Price per mixed Bargain Pack 100/£1 -50, 500/£7-00

All prices include VAT. P&P 30p per order
Exports welcome at cost.

ELECTRONIC MAILORDER LTD.

62 BRIDGE STREET, RAMSBOTTOM,
BURY, LANCS.

TEL: RAMS (070 682) 3036
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All prices include VAT, POSTAGE & PACKING. Send cheque]PO Today for immediate delivery. Goods fully guaranteed for 12 months. Easy payment terms available on request.

01-882 1644. CALLERS WELCOME—ACCESS & BARCLAY CARD ORDERS ACCEPTED.

100 Chase Side, Southgate, London N14 5PL—Tel
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SUPERSOUND 13 Hi-FI MONO AMPLIFIER
A superb solid state audio ampli-
fier. Brand new components
throughout. 5 silicon tran-
sistors Plus 2 power output
transistors in push-pull.
Full wave rectification,
Qutput approx. 13
watts r.m.s. into 8
ohms, Frequency re-
sponse 12Hz 30KHz %
3db. Fully integrated
pre-amplifier stage with
separate Volunie. Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, input and output -plugs. Overall
size 37 high X 6" wide X 74" desp. AC 200/250V.
PRICE £15-00. P. & P, £1-20.

HARVERSONIC MODEL P.A.

TWO ZERO

An advanced solid state general
purpose mono ambplifier suitable
for Public Address system, "
Disco, Guitar, Gram., etc. Features 3 individually con-
trolled inputs (each input has a separate 2 stage Dre-
amp). Input 1, 15my into 47k. Input 2, 15my into 47k.
(sujtable for use with mic. or guitar etc.). Inbut 3
200mv into 1 meg, suitable for gram. tuner, or tape etc.
Full niixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Qutput socket on rear of chassis for an 8
ohm or 16 ohnt speaker. Output in excess of 20 watts
R.M.S. Very attractively finished Purpose built cabinet
made from black vinyl covered steel, with a brushed
anodised aluminium front heon. For ac mains
operation 200/240v. Size approx. 123" w, x 5* h.x 74" d.
Special introductory Price £28-00--£2-50 carr. & pke.

Mullard LP1159 RF-IF Module 470 kHz £2 25
P.&P. 20p. Fuli spec. and connection defails supplied.
Pye VHF/FM Tuner Head covering 88-108 M/Hz, 10-7
M/Hz LF, output. 7-8 Volt + earth. Supplied pre-
aligned, with full circuit diagram with precision-geared
FM gang and 323Pf + 323Pf A.M. Tuning gang only
£3-15 4 P. & P. 35p.

STEREO DECODER
SIZE 2" X 3" x ” ready built. Pre-aligned and tested
for 9-16V neg. earth operation. Can be fitted to almost
any FM VHF radio or tuner. Stereo beacon light can
be fitted if required. Full details and instructions (in-

clusive of hints and tips} supplied. £6-00 pius 20p.
P. & P. Stereo beacon light if required 40p extra.

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

= 200/240V  Mains oper-
ated Solid State FM AM
Stereo Tuner. Covering
M.W. AM. 540-1605
KHz VHF/FM 88-108
MHz.

| Built-in Ferrite rod aerial
| for M.W. Full AFC and
3 AGC on AM and FM.
Stereo  Beacon Lamp
Indicator. Built in Pre-amps with variable output
voltage adjustable by pre-set control. Max o/p Voltage
600m/v RMS into 20K. Sinulated Teak finish cabinet,
Will match almost any amplifier. Size 82"w X 4”h X
94"d approx.
LIMITED NUMBER ONLY at £28:-00 - £1-50 P, & P,
VYNAIR & REXINE SPEAKERS &
CABINET FABRICS
app. 54 in. wide. Our price £2-00 yd. length. P. & P.
50p per yd. (min. 1 yd.). S.A.E. for samples.

16/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output
of 14 watts from 2 EL84s in push-pull. Super repro-
duction of both music and speech with negligible hum.
Separate inbuts for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to maich 3-15 Q
speaker and 2 indegendent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 FL84s, ECCS3,
EF86 and EZR0 rectifier. Simple instructiéh booklet
25p + SAE (Free with parts). All parts sold separately.
ONLY £13-50 P. & P. £1-40. Also available ready
built and tested £18-00 P. & P, £1 - 40,

“POLY PLANAR’® WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 144" X 145" deep. Weight 190z, Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kFlz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.FE, for full details,

Only £8-40 each + p. & p. (one 90p, two £1-10).
Now available in either 8” round version or 4}* X 81~
rectangular. 10 watts RMS 60Hz-20KHZ £5-25 1
P, & P. (one 65p, two 75p).

SPECIAL OFFER. 61" long throw, roll surround.
ceramic magnet 8 ohm 10 watt speaker chassis.
Specially suitable for Hi Fi. £3-95 + 75p P, & P.

2" PLASTIC CONE HF TWEETER 4 ohm, £3-50 per
matched pajr + 50p P. & P.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with imDroved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controis. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cariridge—instructions in-
cluded. Output stage for any speakers from § to 15
ohms. Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
oproud of. Brief specification: Power output: 14 watts
r.m.s, per chanmel into 5 ohms. Frequency response:
£3dB 12-30,000 Hz Sensitivity: better than 80mYV into
1M Q: Full power bandwidth: *3dB 12-15,000 Hz.
Bass boost approx. to x12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1 -0 amp.
Overall Size 12"w. X 8"d. X 23"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT .. ot £13:50 P. & P. 80p
(Magnetic input components 33p extra)
POWER PACK KIT 0o £5-50 P. & P, 95p
CABINET .. oo 80 £5-S0 P, & P. 95p.
SPECIAL OFFER-—only £23-75 if all 3 items
ordered at one time plus £1-25 p, & p.

Full after sales service
Also avail. ready built and tested £31-25,P. & P. £1-50.

HARVERSONIC STEREO 44

A solid state stereo amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 3 pin din tape rec./play socket are mounted on
the printed circuit panel, size approx. 93" X .2&” X 1

max. depth. Supplied brand new & tested, with knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £9-00 plus 50p P, & P, Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £1-50 +
40p P & P if required. Full connection details supplied.

HA34 3 Valve Audio Amp. 4% w. output ready built and

tested £8-504-£1-40 P, &P. Also HSL ‘FOUR’ amp-
lifier kit. £8-00 -~ £1-40P. & P.

All prices and specifications correct
at time of press and sabject to
alteration without notice,

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19. Tel.: 01-540 3985

A few minutes from South Wimbledon Tube Station.

Open 9.20-5.20 Monday to Friday. 9.30-5 Saturday. Closed Wednerday.

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

U-Can Build 1.C.Circuits
with New U-DeCnology

U-Simply push components into DeC No Soldering U-Simply transfer to Blob Board
for permanent circuit board U-Build any project using les. U-Have no cutting or breaking
of contact rails. U-get DeC + Blob Boards + Free Jumper leads U-buy at HALF the price
of any competitive board. U-get free project booklet with step by step instructions.

U-have roller tinned boards for super soldering

U-DeC “B" + 3 21C Blob Boards + FREE 10 Jumper leads Normally £9.00 only £8.00

+ $4p (VAT & POST}

U-DeC “A” + 3 21C Blob Boards + FREE 10 Jumper leads Normally £6.00. only £5.00

+ 70p (VAT & POST}

T-DeC + 3 1L.C Blob Boards + Free 10 Jumper leads — Normally £6.00. only £5.00

+ 70p (VAT & POST)

S-DeC + 3 5D Blob Boards + Free FREE 10 Jumper leads Normelly £3.80. only £2.80

+ B2p (VAT & POST)

Pack of 3 21C Blob Boards The U-DeC Blob Board £1.01 + 23p (VAT & POST}
Pack of 3 11C Biob Boards The T-DeC Blob Board £.095 + 21p (VAT & POST)
Pack of 3 5D Blob Boards The S-DeC Blob Board £0.56 + 15p (VAT & POST}
PB 061 16 Dil Adaptor for T-DeC and U-DeC “a” £0.99. +15p (VAT & POST)
PB 062 16 Dil Adaptor with socket for T-DeC and U-DeC “A” £1.92. + 26p

(VAT & POST}

PB 072 10 T05 )Adaptor with socket for T-DeC and U-DeC “A” £1.82. + 26p

(VAT & POST!

DeC-IT and Blob-IT.
P.B. Electronics (Scotland) Ltd. .
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S:DeCnology T-DeCnology Blob Board

“Free >
10 JUMPER

Available from all good component stockists.

9 Radwinter Road, Saffron Walden, Essex CB11 3HU

LEDS

your copy

Phone Egham 3603.

ELECTROVAL

MUST HAVE ACCURACY, QUALITY,
SERVICE AND KEENEST PRICES

* All the many types of components we sell are BRAND
NEW, conform completely to manufacturers’ specifi-
cations, NO SURPLUS OR SECONDS.

* AMONGST THE MANY RANGES WE CARRY WE ARE
PLEASED TO RECOMMEND

SIEMENS Capacitors for quality and
dependability.

SIEMENS silicon pnp & npn transistors
from 8p.

POTS-—wide range always available inc. W
and W/O switch; mono & stereo slide etc.

RESISTORS

CMOs BE types + & — Regulators 7805,
7905 etc.

MAGNETO RESISTORS and H.E. devices.
TEMP, CONTROLLED SOLDER IRONS,
solder suckers.

% PRICE LIST—for latest up-to-date and complete price list, please
send 9p S.A.E. (large). Good discounts on orders £10 and upwards,
Goods over £5 sent post paid in U.K.

* MONTHLY BARGAIN LIST
L Thanks to computor controlled stocks, we are able to offer a monthly
bargains list. This month it’s germanium & small power transistors;
ceramic & electrolytic capacitors, polyesters. Please send S.A.E. for

ELECTROVALUE LTD

Dept. P.W.4, 28 St. ullles &d..fsnglefield Green, Egham, Surrey TW200HR,
elex 264475,
Northern Branch (Personol shoppers only) 680 Burnage Lane, Burnage, Manchester
MI9 INA. Phone (061) 432 4945,
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€32 060 |PL508 0-95| PLUMBICON TUBES | 1487 1-00 | TF g1D/t/S SIGNAL GENERATOR.
L Ei34 220 (P58 20|  rypE XQ.1020R 9AQE  0-75 | Range 10-485MHz in 5 ranges, R.F. output
EL37  3-00 | PL802  2-50 y 1963 10-00 | o.1 v.1v. Source C.M. 50 outputimpedance.
“rgs |EL&1 080 |Pvss  0-60| Mullard—£150 each |19G6 600 | ntornal modulation at 1KHz at up to 80%.
AUISs 125 |Elst 080 (PYE0 080 |3as  g-g0GHs 045 |1SH3 1108 TF 80182 Spec. as for 801D but minor
ARS, 380 Es2 080 |Pvals00 055 | 3p5g 550 | 6wA 175 | 2003 908 | circuit differences. Few only left.
ATP4 o8¢ |EL84 035 PY82 045305 04065 0-75 | 20706 T o-80 | TF 995A/1 or Aj2 or A/2M or A5 SIGNAL
Biotl g0 |ELSS 9501 PYE 05055,  g.59|6JsGT 055 SEZT 3100 | GENERATORS. Very high class AM/FM
DAros oee |ELS0 950 | BV, ¥%lave e85 sde 038|081 g0 |1-6MHz fo 220MHz. Detalls spec. and price
. . 5-50 . . on application.
DFas. 080 ELoo 0701 BGVes0 SB/5%M .50 | 6u76  e-se | 9CiE 11013 995/38 with additional amplifier to aive
DK86 0-30 A 2-00 | 5B/258M 5-50 6K7 0-55 | 30FL0 1 extra high output between 1-5 an c/s.
pLez  o-s0 | EL2t 399 00V06-40A° SReGY  1-10 SKIG :::: 30FL12 1 TF 1400S DOUBLE PULSE GENERA-
BL%6 a7 Sio|Emso 055 14-00| 5UsG 060 U 0 gp | 30FLis 1 TOR WITH TM 6600/S SECONDARY
¥86/87 045 | EMGY  0lgp | QUoa-12 2-00 | V4G 0-65 | BLEM 190 015" 1. TR MITENIT ‘Rop_ frea. 10Hz to
ESYF:GI.?2 "l’g: EMs4 0-40 2}84,,,( ggz 5‘2'§GT ::: st_ﬁl 0-65 gglﬁ% }: 100kHz, pulse with 0-1 to 100u sec. delay
E83CC/011-30 Evss;l z‘:g SCi/400 4-00 | 5246 0-70 | 6SA7 055 | 30PL1  1- —1-5t0 +3000u sec., rise time 30 sec.
EfS0CC 1-30 | Fygy  0.45 | SC1/600 4-00| 524GT 0-75| 65GT  0-60) 30PL13 110 f rr 4444 SIGNAL GENERATOR
E182CC 3-50| pvocar g.6p | SPGB  0-85| BAB7 060 6347  0-6030PL4 110 ] jcH FREQUENCY SPECTRUM ANA-
EstoF ~ 6-00 | EYS6/87 030 | 2ol Gisg| BACT 060 | 6SETGT 0-50 | 35L6GT 0-80 | ISR MARCON! TYPE 1004A/S. Basic
EAso 045 B0 0-60 | U25 1.00 | GAHE  0-75 | 6SK7 _ 0-60 | 35Wd4 _ 0-80 1 2o T 0 0054030 Mc/s and with LF unit from
EATe  2-00) Eo 0-75 | U26 0-85| 6AKs  0-45| 6SL7GT 0-55 | 35Z4GT 0-70 | 4501 ¢5 3MHz. Measures relatlve amplitudes
Eﬁg&m S40lEZs0  e-30 | Uz 1-00| 6AKs  0-40 | 6SNTGT ©:55|50C5  0-70 | yn 'to 60dB.
B2 0 j0iGzaz 065 U1 075 BAL5 ~ 0-30 9507 0-68 | 50cpeG 1:20| TF 934 DEVIATION METER. 250MHz.
EBen3 1.00 | GZaa 400 |US0l  0-80| GALSW 0-65| 6VEGT 060175 1-00 | TF1044 B VALVE MULTIMETER.
EBC4; 0.78 | G237 250 | UABCBO 0-50| 6AMS  1-60 | 6X4 060 | 75C1  0-80 | voltage from 300mV to 1,000V AC voltage
EBSae 913 | KTes  4-00 | UAF42 0-75| GAMG  0-65 | 6X5G_  0-45 | 76 0-80 | from 300mV o 300V at up fo 1,000MHz.
EBF3 0-45 | K188  5-00 | UBC4T 0-60f 6ANs  0-83 6X56T 0-55 |78 0-75 | TF4370 R.C. OSCILLATOR FOR SQUARE
EBFSS o-4p | MH4  1-00 | UBFS0 0-50} 6AQB ~ 0-50)6Y6G  0-95) 80 075 | 3 SINE WAVE. Freqa. —31-6V rms 10Hz-
C52 0-40 | ML6 1-00 HBF&Q ‘1’33 BAQ5W 0-85 62‘0L2 gg: 85A2 2:20 | {MHz square wave 0-73 2pp. 10Hz-100KHz.
ECCa1 045 OAz 838 RIS, (o0|eass 080 T2 080 | 4P oo | SIEMENS
ESS§§ z::f, PABC80 0-40 | UCC85  0-50 SAU% 040 | 7Y4 0:80 | 305 13-00 | LEVEL OSCILLATOR TYPE BEL 3W518.
ECC84 0-35 | PC86 0-65 | UCFB0 080 | 6AVE 0-50 ; D2 0-60 | 807 1-00 | Frequency from 10KHz to 17MHz. Modutation
ECCss 0-45 | PC88 0-65 | UCH42 0°80 | 6AXAGT 080 | 9D6 075 | 813 6-50 § Is external output from -+10dB to —60dB in
ECCs6 1-25 | PCO7 0-80 | UCH81T 0-50 | 6AX5GT 1:00 | 11E3 11-00 | 820B 5-50 | 8 steps and in contlnuance with wobbier step
ECCs8 055 | PC82 0:65 | UCL82 0-45] 6B7 0-75 | 12A6 0-60 | 832A 4-50 | generator. Imp output 150, 145, 135, 75, 65
ECCigo 080 | PRCS D3| UL 09| SBA° 083 1ATs 048 ISetA 500 | LEVEL OSCILLATOR TYPE REL W20
ECre0 0431 bCCad 055 | UFso 040 | f— Fr from 0-3 to 1200 Kc/s. Mod] ext,
(o bR e bg bt pal [ Add 1205 for VAT, || sl fon G, oS moseens
ECF81 -45 | PCF84  0-65 | UL41 0-75 . -4 .50 | 36-FOOT AERIAL MASTS consisting of
ECHa4 0.5 | PCFas 0-65 |UBé  0-50 | gRGCC Hg 3%&63 :-4: Fes 838 | Satctions & 8 x 21 dia. Complete with all
CLs0 0-60 | PCF201 ¢-90 | UMBO ‘1';“ 6BOTA  0-60 | 12AV6 0-80 | 957 0-90 | accessorles to erect and instal.
ECL82 040 | PCF801 0-55 ( UY2! 'S01 6BR7  2:30 | 12AX7  0-40 | 1625 1-00 | AVO CT180 VALVE TESTERS
CL83 1-20 | PCF802 0-65 | UY4l  0'55) gawe  2.80 | 12BAG  0-50 | 1620 070 | LOW RESISTANCE HEADPHONES
E%.Sss 955 gg;ggg '1"33 3;{1835,303'33 sBwW? 100 12355 860 §?§; ;-gg TYPE CLR £1-50. 40p postage VAT 121%.
: a 50 | gCq -40 | 12BH7 0 ; S. Wehold the largest
EF3 290 | PCHz00 0-80 | VRISOA0 125|868 0°831 13857 o'ss|s5ess  a-u0 | ARSSD &LFSFARES. Weholdthelars
o pie ol B0 XM A ibce B el 431 0% | REMEVERS BIoE st o de usa,
St [ ol s R e o R
. . 441 : : : TEST
EF85  0-45 | PCL86 0-65 | Z900T  1:50 | 6EA8  0-80 | 12Q7GT 0-50 | 6067 1-00 89
BROLEI BRI cd\g iR RUTIRIER R VAT e B
‘35 ‘30 [ 6F12  0-65 | 12567  0-55 | 6146 .
EF91 065 0-60 | 1R5 55| 6F17  f-00 | 12547 0-55 | 61468  4-29 | Alotofthesevalvesare  YALVES AND
EF92  0-75 | PFL200 0-70 | 154 040| 6Fa3 420/ 12Y4  0-40| 6360  2-00 | imported and prices TRANSISTORS
EF95 045 | PL36  0-60 | 155 0-40 e . e - £3.£5 40p: | vary for each delivery, R
EFi83 040 | PL81 055 174 0-40 | POSTAGE: £1-£2 20p; £2-£3 30p; £3-£5 40p; *Y" Telephone enquiries
EF184 0-40 | PL82 050 | 1X2B 0-80 £5-£10 60p; over £10 free, minimum order £1, so we reserve the right for valves, transis-
EF804 2:00 | PL83  0-50 | 2X2 0-30| VIDECON TUBE TYPE P863B | to change prices for o5 " etc.; retail
EFL200 0-75 | PL84 0-50 | 2D21 055 . n new stock when un- 749 3934, trade and
EH0  0-60 | PL504 0-95 | 2K25  9-00 English Electric—£20 avoldable. export 743 0899,

RHODES & SCHWARZ

Z-g DIAGRAPH TYPE 2DU 30-420MHz
50Q. Directly measures multiterminal
networks, phase shift, phase angle with
complementary POWER SIGNAL GEN-
ERATOR TYPE SMLM high freq.
resolution, internal, external mod. up to

3v out.

FREQUENCY SYNTHESIZER TYPE
XUA. 30Hz-30MHz with FREQUENCY
INDICATOR TYPE FKM 15-30MHz 30-

100MHz.
UHF SIGNAL GENERATOR TYPE

Z.

FREQUENC INDICATOR TYPE
FKM from 30 to 1,000MHz.
C.R. TUBES
DG7-5 15:00 | 3BF1 8:00
DG13-2 22-00 | 5FP7  10-00
MWwW13-35 884 9-00

35-00 | 88L 9°00
VCR139A CV1526 10°00

BARROW DRUM (Trolley) WD Mk Ilf on
pneumatic wheeis.

PANEL METERS

Valtmeters—Micro Ammeters.

Milli Ammeters—Large Selection.

545A. Bandwidih DC to 30MHz (3dB down at
30MHz) + %dB, depending on plug-in unit.
Specification and prlce on request.

570 CHARACTERISTIC CURVE TRACE
517A OSCILLOSCOPES wide band high
voltage cathode ray oscilloscope designed
for observing and photographically recording
wave from having extrerne_l|y short rise tmes.
DANA EXACT FUNCTION GENERA-
TOR MODEL 121. Frequency range 0-2Hz
to 2MHz (7 ranges), voltage controlled to 10V
sweep generator 1ms to 10 sec.
TEXSCAN ELECTRONIC SYSTEM
ANALYZER MODEL 9990. Frequency range
10MHz to 300MHz with market controls.
FURZEHILL SENSITIVE VALVE VOLT-
METER TYPE V200A fuil scale from 1omV
to 1000V in 6 steps with output amplifier.
TRAINING SET for Radio Operators with
10 key terminals and control frequency and

volume.

TRANSMITTER RECEIVER. Transmitter
Type M3 receiver Type M17 with fixed fre-
quency (range 240mHz).

TEST SET FT2fortesting Transceivers A40

COLOMOR
(ELECYRONICS LTD.)
170 Goldhawk Rd., London W.I12
Tel. 01-743 0899
Open Monday to Friday
9-12.30, 1.30-5.30 p.m.

MINIATURE

oOLOERING IRON

for HOBBYor TRADE

MAIL ORDER PRICES:
{including VAT and P and P)

Irons {370....
BitS 41p each

{Bit type 20 fitted
as standard).

£3°90.ach
<~ Solder 28..56.
I8 watts of power
at 240 v. straight to the bit
BIT SIZES:

19 {I'5mml 20 (3-O.mm]
2l 45mm) 22 (60 mmi
Drawle Endguiries Welcome

From your Local Dealer or Direct from the Manufacturers

S.«R.BREWSTER Ltd.

86-88 UNION ST - PLYMOUTH el 0752:65011

944

KINS @ CASTLE @ CE

DALE

THE firm for speakers!

SEND 10P STAMP FOR THE WORLD’'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

ATC @ AUDAX @ BAKER ® BOWERS & WIL-

LESTION @ CHARTWELL

COLES @ DALESFORD @ DECCA @ EM|I @
EAGLE @ ELAC @ FANE @ GAUSS ® GOOD-
MANS @ HELME @ LM.F. @ ISOPHON @ JR @
JORDAN WATTS @ KEF ® LEAK ® LOWTHER
MCKENZIE @ MONITOR AUDIO @ PEERLESS
® RADFORD @ RAM @ RICHARD ALLAN @
SEAS @ TANNOY @ VIDEOTONE @ WHARFE-

WILMSLOW

A “ D I 0 (Dept. P.W,)

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

TEL: WILMSLOW 29599 FOR SPEAKERS
WILMSLOW 26213 FOR HIFI

|
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Handy size Reels & Dispensers

OF THE WORLD'’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB AT HOME

Ersin'Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

hendy soider handy size reels of SAVBIT, BIB WIRE

) dispenser RRRE &, 40/60, 60/40 & STRIPPER |
| e NSy ALU-SOL 32 & CUTTER
Ersin Multicore i BT Fitted with unique
Savbit Soider. 8-gauge selector and

SAVBIT |

*" These latest Muiticore solder reels are

ﬁfae" g}ggg;’eﬁ?g ideal for the toolbox. Popular specifications Q“’,‘S,’f |f%$§3tgocrj:;tife'
by 10timee. cover all general and electrical applications, plus a major advance ogemﬁg. Strips flex
| Y in soldering aluminium. Ask for a free copy of *Hints on Soldering' d ceble in seconds.
4 Size5 58p 2l ! | ; P and cab o
containing clear instructions to make every job easy. 1;*4-3%431-3 Model 88 97p
# For soldering Ref. [ Alloy | Diam. Lentgth Use Price | = 2 o
e metres )
A mm_| approx  SOLDER-
ey thosm et obs. | | Size | 40780 | 16 | 100 | Foreconomicalgensral | £2.16 _
PC 115 provides 6.4 metres 3 | Tin/Lead purpose repairs and WICK
approx. of 0.7t mmsolderfor | | g0 | 4 oL | 16 8.5 | Boralumiiim epairs £2.46
fine wires, small components 2 a g or alum pairs. 40 4
and printed circuits = Also solders aluminium Absorbssolder
pC ﬁ 5 69 ' to copper, brass etc. instantlyfrom
p . Size | 60/40 0.7 80.6 | Forfine wires, small £2.38 | | tags,printed
Or size 19A for kit wiring or 10 | Tin/Lead components and printed clrcuits ete, Onlynesds
radio and TV repairs. circults. 40~50Watt solderingiron. Quick
2.1 metres approx. of Size | SAVBIT 1.2 13.7 | Forradio, TVand £2.29| | andeasytouse Non-corrosive,
1,22 mm soider. 12 similar work. Increases Si , AB10 97
|_Size 19A 63p J copper-bit life tanfold. L lze r

HA.G. SHoTwave

“CASTLE ELEGTRONICS”

WORLD-WIDE RECEPTION 7, CASTLE STREET, HABTINGS, SUSSHX

Tel: (0424) 427875

Vers Type Boxes 27 x 47 17 §lp, 67 % 37 % 27 £1 00,

Signal Switches & Pol C/O 40p, 4 Pel C/O 3p.
2 Pol G/l 30p Inel, knob.

Stereo Silder Contruis 10K Log, 280X Lia, 100K
Log 34" leng 40p each,

Resettable Hengstler Counters 8 fig. (3 %4v.
£4:80,

Sple Motors 2 rpm 240v, £1.-78
Reley i2v. DC 185 OHM 4 pole &/ O T5p.

Miero Switches 5 Amp 240V Contacss &/
Button Opp 10 for £i:00,

—IT’S YOU AGAINST THE COMPUTER
(IN YOUR OWN HOME!)

A Misrosemputer, programmed to shallenge you at one of
mnl! levels to matoh and Improve yeur ggarre. W|§ this

Gue game, there (s no nead to find an sbbonant! You
simply enter your movas, then 6:40 seconds latet, after

(=3

analyaing the new position, the uter wil nel . ’ e i
Tmt.’,n}él,éigmgpgge”,;,cgnﬁ%?f%,l;.'?ﬁp I;';g‘.f‘,m; %gr‘gmge &crciqvg{l ﬂ?i{y vears ;{% --S“\?};‘;ew‘;‘ﬁé Transister 2N 3055 55p,
i Yt | | f ekl E e Npo ety | [ | 10 b of N Bcronc Comsonars -8
arl 3 [ o f .
rheybether of ﬂnd%\a a chess p:rtner! Gt valves—"70p sach, Ex WD Voltmater 27 0.40v. M/C £1.98.
The 'COMPUTER CHEBS CMALLENGER' h #” 2
other feRtiren to IntriEiuis And excile the chest shihus|Bs, 1078 DX RECEIVER Mark I1T Thermometers 2 Dia, 70f-60f Chrome Front
whilhervoungﬁrold.mcludlng:c“mno and on passant, Complete kit-Price £9:00 (ncl. p. & p. and Bezal. New £1-95,
position verification by eomputer memoty recall, Ysu V.AT). " ieeh
can aven set Up chess broblems on the hoard| Customer who sent us five QSL eards, one Crouzet push butten microswiteh ¢/o eontacts.
{wm‘lnbli by mail order post free, Price: £185: 00 (SINGLE from each continent writes: “Other countries of Single 58p, Dual 90p.
evel model avallable at £135-00). intsrest which I have heard are Korea, Japsn,
Wrile of telephone now for full colour Mterature snd data ?éi&%’é‘é%&%&ﬁgé’ﬁ%@ag !%tehng: zc"”n’:;;f:g Photo Diodes 5 for £1:00.
'ch;;" UTER BACKGAMMON GAME NOW AVAIL }Igi!te %lﬁciiemya" AT T Min High Power Electric Motors with Rev Sw
3 'his kit Is ready to assemble and containg a # # s =
ABLE-—Write oz ‘phone for full detalls. genuine short-wave components,  drllied :* L°“€|"2I§' Sl Fed) (SE| Ehngien) man
W?‘n&"é’#"ﬁ'éﬁ%"gﬁ?&‘n"!&i’ﬁ.‘ Smallest Teievision— %haﬁisis, \g;lvgi_ac{:}fssaéla, ai}( Ré‘ul} t{é‘féﬁ‘fﬁg"?fg acture y
s ull ran| other 5.W. v ’
Wa affer S8EIKO watches at disoount prices, 18 functions famous model “K plus” (llustrated above). Nicad 5 x I-2v, 50 M/AH £1-00
€D Chronographs avallable. SAE for detalls. All orders despatched within 7 days. Send now Vented 2-4v. 20 AH 8 x 3D, £7:50,
i A i Samponents, - nowe of Kid had
entific calculatorea ndg-supp a u g D PACKING.
Gount prices—-BAL: SORKY, NO CATALOGUES WITHOUT S.AE, ALL PRICES INCLUDE VAT, POST AN
Official Company orders accepted by telsphons/telex. ’
; SAE for detalls of items below. New Ex, WD
KRAMER & €O, (Dept, BWA) § Osiober Plate, “H.A.L” SHORT-WAVE PRODUCTS h el of 1 Bl o Wi
Molders Hlil Road, Londan NW4 {EJ P.0O. Box No. |6, 10 Windmill Lane panal meters—all £2:28, Amtron Electronlc
Tel: (01) 203 2473 Tolox: 888041 A'TTN, K7 Lewes Road, Enst Grinstaad, West many 4 price. Wide range of surpius componants.
Callers welcome by appointmant only Sussex RM19 382 Most itams Feb./March lssues avallable,
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SMALL ADS

SE1 9LS. (Telephone 01-261 5846)

The prepaid rate for classified advertisements
is 20 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £6-80
per single column centimetre (minimum 2-5
cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed
“Lioyds Bank Ltd”. Treasury notes should
always be sentregistered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager, Practical
Wireless, Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St., London,

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor is it an infringement of
the British Code of Advertising
Practice.

2. ‘The publishers reserve the right to
refuse or withdraw any advertisement.
3. Although every care is taken. the
Publishers shall notbe liable for clerieal
or printers’ errors or their conse-
quences.

NOTICE TO READERS
When replying to Classified Advertisements
please ensure:

(A) That you have clearly stated your require~
ments.

{B) That you have enclosed the right remittance.

(C) That your name and address is written in
block capitals, and

(D) That your letter is correctly addressed to the
advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of delay.

VALVES

Radio - T.V. - Industrial - Transmitting
We Dispatch Valves to all parts of the world by
return of post, Air or Sea mail, 2700 Types in
stock, 1930 to 1976. Obsolete types a speciality.
List 20p. Quotation S.A.E. Open to callers Monday
to Saturday 9.30 to 5.00 closed Wednesday 1.00.
We wish to purchase all types of new and boxed
Valves and Projector Lamps.
COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 8BN
West Wittering 2023 (STD Code 024366)

Receivers and Components

K/APPLIANCE TIMER KIT:

Switches any appliance of up to tkW
_ === " "= onand off at preset times once a day.
=1 KIT  contains:  AY-5-1230  Clock/
<5 5= J Appliance Timer 1.C., 0-5” LED
\, .2z display, mains supply, display
drivers, switches LEDs, triac, PCBs

and full instructions, ONLY £13-75
White box 56~ 131 x 7imm with red Acrylic window £2-20
White box as above drilied ready for KIT £2-50

DL727 Dual 0-5” 7 seg. LED Displa £1-50
{CL 7107 3/Digit Single Chip A/D Converter £10-00
AY-5-1230 Ciock Appliance Timer |.C. £4°85
LM3911 Thermometer/Temperature Control 1.C. £1-00
555 Timer |.C. 8 pin dif 36p (3 for £1 00)
741 Op Amp 1.C. 8 pin dil 24p (5 for £1 00)

24 HR.€LOC

Y. Plasti MINI MAINS

TR
Mar BNk | soey 100mA 85p
12A 84p trigger $0p 12-0-12V 100m A 95p

————— =
16A 105p Diac 21p [ED.s0 2 Green 21p
=isolated tab Red 10p (i1 for £1)

QUANTITY DISCOUNTS ON REQUEST
ADD 8% VAT+25p P&P. MAIL ORDER ONLY TO:

T. K, ELECTRONICS (PW)

106 STUDLEY GRANGE ROAD, LONDON. W7 2LX.

LED’s. Mixed bags of 4 different sizes and
4 different colours. 50 at £5-25, 100 at £9-25
including VAT and post and packing. CWO.
Michael Williams Elecironics, 47 Vicarage
Avenue, Cheadle Hulme, Cheshire, SK8 7JP.

Ve"' °o<(
& VINTAGE RADID
1920 to 1950

(]
s, valves, ] ts, service data, historical
research, books, magazines, repairs and restorations. A
complete service for the collector and enthusiast of
vintage radio.

S.a.e. with enquiries and for monthiy newsheet, Ful( 1877
catalogue, 70p post paid.

TUDOR REES (Vintage Services), §4, Broad Street,

Staple Hiil, Bristol, BS16 SNL. Tel. Bristol 565472,

COMPONENTS FOR P.W. PROJECTS. Com-
ponents lists with prices available for P.W.
projects from October 1977 onwards. Send
SAE stating project and month of publica-
tion (maximum four projects per SAE).
Lists sent by return together with ACE
order form/catalogue. ACE MAILTRONIX,
Tootal Street, Wakefield, W. Yorks WF1 3JR.

946 .

TIRRO ELECTRONICS the mail order
division of Ritro Electronics UK offers a
wide range of components for the
amateur enthusiast. Large SAE or 20&)
brings list. Grenfell Place, Maidenhead,
Berks. SL6 1HL.

BRAND NEW COMPONENTS BY RETURN.

Electrolytic cabacitors 16V, 25V, 50V.—0-47, 1-0, 2-2,
4-7 & 10mfd.—5p, 22, 47—53p. (50\}——0 ). 100—7p (50V—
8p) 220—8p. (50V—10p) 470—11p. (50V—18p) 1000/16V—
15p. 1000/25V—18p. 1000/50V—22p.

loctralvél "

ini bead tant -1, 0-22,
0-47,1-0, 2-2 @ 35V, 4-7/25V—11p. 10/25V—13p. 22/18V,
47/6V, & 100/3V-—15p.

Muliard miniature ceramic E12 series 2% 83V. 10pf. to
470f—3p. 56pf. to 330pf.—dp.

Vertical mounting ceramic plate 50V.
E12 series 22pf-1000pf. E6 series 15060pf-47000pf.—2p.

Polystvrene E12 series 83V horizontal mounting. 10pf
to 1000pf—3p. 1200pf. to 10000pf.—4p.

Mullard polyester 250V vertical mounting ES series.
0-01to 0-1—4&p. 015, 0-22—5p. 033, 0-47—8p. 0-68—11p.
- 0--13p. 1-5—20p. 2-2—22p.

Mylar (Polyester) Film 160V vertical mounting. ¢-001,
0- 0-005—3p. 001, 0-02—4p. 0-04, 0-05-—d{p.
Miniature resistors Highstab E12 series 5. Carbon
Film 0-25W 10 to 10MQ.(10% over IMQ)—1p. Metal Fllm
0-125W, 0-26W & 0-5W 100 to 2M2Q.—~1{p. Metal Film
1W.27€ to 10MQ.—2p ea.

1N4148—3p.  1N4002—5p, 1N4006—Tp. 1N4007—8p.
BC107/3/9, BC147/8/9, BC157/8/8 & BF194 & 197—9p.
Fuses 20mm. glass. 13”7 glass & 1” ceramic. 2fp. Post
10p. (Free over £4-00) Prices incluslve of VAT,

THE C. R. SUPPLY CO.
127, Chesterfield Rd., Sheffield $8.

BARGAIN SUPPLIES

Barrei kits for £1-99p. Guaranteed 50% or higher yield.
100% money back if not absolutely delighted.

50 pieces SN7400 series may include gates registers,
flip flops, who knows? or

50 pieces linear, op-amps etc. 741, 709 555 you to sort, or
50 plastic transistors BC182/4/212 lots of 2N no's, or

6 LED readouts, factory returns—we've no time fo test.
100% good devices, our *A’ type barrels all fully tested
and guaranteed: £1-99p each.

35 TO3 power transistors, or

4 240/12-0-12 100mA transformer plus power supply
P.C.B. brand new. or — This line P&P 60p.

200 500mA. 400V. PIV silicon diodes. or

200 capacitors all types all values, or

12 push to make switches red/yellow/green or

1 calculator keyboard 0-9 2 bianks.

Please add 30p per line postage and packing all prices

include VAT, JONES SUPPLIES. 588, ASHTON RD.
QLDHAM. LANCS. 061-652-9879.

GAMMA ENTERPRISES for transistors, re-
sistors, capacitors, ICs, hardware etc. Large
SAE for catalogue. 18 Landale Road, Peter-
head, Aberdeenshire AB4 6QP.

TRANSISTORS, Resistors, Caps, Pots, plugs
7 sockets, zeners, TTL, cable, boxes, all
at very good prices. 65 Rajlway Road, Leigh,
Lancs. Telephone Leigh 679575,

Books and Publications

SIMPLIFIED TV REPAIRS. Full repair
instructions individual British sets £4-50,
request free circuit diagram. Stamp brings
details unique. TV Publications (Ause PW),
76 Church Street, Larkhall, Lanarkshire.

HOW TO START A BUSINESS. By popular
demand a fully illustrated manual has now
been produced, showing, in easy, step by
step, stages, how to rewind ARMATURES
& FIELD COILS as used in Vacuum
Cleaners, Drills and Portable Tools.
Chapters on taking data, 1materials
required, test instruments required, rewind
instructions, charts, etc. How to cost
instruction manual £4-00 plus 30p P & P.
CWO. COPPER SUPPLIES, 102 Parrswood
Road, Withington, Manchester 20. Dept.
PWA.

THE DALESFORD SPEAKER BOOK
by R. F. C. Stephens.
This book is a must for the keen home constructor.
Latest technol DlY ker desi Contains full
pians for infinite baflle and reflex designs for 10-100
watts, also unusual centre-bass system for those who
want HI-fi to be “Heard and not seen'’. £1-95 (£2.20 post
pald. $5 Overseas).
VAN KAREN PUBLISHING
5 SWAN STREET
WILMSLOW
CHESHIRE

BASIC ELECTRONICS Timesaver Program.
30-.stage speedilearn, easilearn program.
Unique Timesaver breadboards, terminals,
plans and circuit know-how. Ideal for
beginners, students, schools, colleges.
Limited period intro-offer £4-75. Money
back if not delighted, TECHNOCENTRE,
(PW) PO Box 33, 54 Adcott Road, Middles-
brough.

Electrical

LIST NO. 28 now ready—Styli illustrated
equivalents also cartridges, leads, etC., free
for long SAE. Felstead Elecironics (PW),
Longley Lane, Gatley, Cheadle, Cheshire
SK8 4EE.

Radio Receivers

" MULTIBAND RADIOS. 12 band . . . Marine,

Aircraft, LPSB, HPSB, UHF (430/470),
SW1/4, MW, LW, FM, RF gain. BFO. £150.
GRUNDIG SATERLITT £199. BFQ Units,
£16-50. SHARP MW/Aircraft, £13. Langtons,
High Street, Rocester, Staffordshire. SAE
lists.
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Situations Vacant

The Electronics Industry has always been a
breeding ground of professional talent,
particularly within the specialist areas. At EMI,
we have always attracted talented people,
graduates and specialist engineers with valuable
experience to contribute.

We're a flexible company, which is
undoubtedly one of the attractions to
professional people. We're also an
acknowledged major force in the industry. Our
training is excelient, our products ahead of the
field. Our expertise has changed the face of
electronics time and time again.

People joining us at any level rapidly
acquire a great deal of knowledge and
experience which puts them on a steady path to
promotion. And right now, we have a very special
need for a limited number of men and women
as Semi-Conductor Consultant Engineers
within our Engineering Standards Group.

We are extending our invitation to both
experienced Electronics Engineers and men
and women who have a particular interest,
though not necessarily experience, in
electronics as a hobby.

Your role with EMI Electronics will be to
adlvise engineers, production personnel, buyers
and Q.A. staff on various aspects of semi-

Cangd_—

professional

electronics engineers
3"“ Wt\
CCtrop:—
\\Olllcs e'lth i
"Slas

EMI Electronics Ltd

ateypr

conductor and micro-processor products, ts
to liaise with suppliers and initiate/draft standards.
You will also be expected to undertake

laboratory testing, evaluate devices and be
responsible for seeking out new products.

These varied duties require people with at
least HNC qualifications but probably more
important for this work, is the right personality.
You must enjoy resolving technical problems
and yet be capable of confident and effective
communication with a wide and varied range of
people. Knowledge of passive components, the
foreign components markets and a working
fluency in a European language, would be very
useful though is not absolutely essential.

The men and women we envisage joining
us will be aged between 20 and 35 and will be
looking for a challenging and rewarding career
with one of the major forces in international
electronics.

For further information, please contact
Neil Robotham, Personnel Department,

EMI Limited, 135 Blyth Road, Hayes,
Middiesex. ‘

Telephone 01-573 3888 or Record-a-call
anytime on 01-573 5524.

A member of the EMI Group. International leaders in music, electronics and leisure.

EMI

For Sale

NEW 1ISSUES of “Practical Wireless”
available from April 1974 edition up to
date. Price 65p each post free. Bell’s Tele-
vision Services, 190 Kings Road, Harrogate,
N. Yorkshire. Tel: (0423) 55885.

550ft of Triple Play tape (ex-recording
studio) on 3in unbreakable reel. Ideal
for messages. Bargain at 29p each p&p 30p.
1012in metal spool (NAB) in sturdy box,
80p, p&p 30p. R. Southern, 551 Chorley Qld
Road, Bolton, Lancs BL1 6AE.

Practical Wireless, April 1978

OSCILLOSCOPE TELEQUIPMENT S51B.
D.C.-3MHz. Hardly used. £90 o.n.0. Tel: 061-
643 5532.

SEEN WHISTONS CAT? 5000 odds and
ends. Mechanical/Electrical Cat free.
WHISTON {Dept. PW), New Mills, Stock-
port.

14 VOLS. PRACTICAL WIRELESS, March
1956-April 1970, also other Radio periodicals.
£3:00 per vol. Buyer collects, Tel: 06755 2342,

HEATHKIT 32ft Aerial Tower Mast YAGI.
Buyer dismantles, collects. £70. Staines
56691.

AUTOMATIC ELECTRONIC Time Delays,
1kW output kit £6-10, PCB/Details £1-20.
Information—SAE. L. 0. Green, 4 Gurney
Road, Costessey, Norwich NR5 0OHA.

PW Sept. 72 to Apr 77. Offers. Curson, 18
Heslop Road, Balham, London.
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Service Sheets

SERVICE SHEETS ~ COLOUR TV SERVICE MANUALS

Bervice !huh {ar Mono TV, Radlos, Resord Playats and Tluu Renorders T8p. Please undbllm Gm?u.d Addressed

velone,We oan supply mr_}uul; fo.r mept mkaa
[ 8§ KN PVI ECKO PHILIPS 1T /K Q%xc%“i A

of Colour Tolevicion Reveivers by return

1TACH|
DT#IA IYIAL%D ULTRA INVICTA FRROUSON

t . Piease send ll dAd wad Envelops for a prompt Also comprehsnsive TV, repair
Lat us quote you. Piease sen uyaJ r&on drents; P p Aﬁ. 6%! P B

manusle b

Gourl, 8.AL ot detalls,

R ONLY

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD S7., LONDON WIR {PA

BELL’S TELEVISION SERVICES for Ser-
vice Sheets on Radlo, TV, eta, 76p plus
S.AE, Colour TV Service Manuals on
request, $.AE. with enquiries to B.T.S.,
180 King's Road, Harrogate, N Yorkshire,
Tel: (0423) 55885,

SBERVICE SHEETS for Radio, Television,
Tape Recorders, Stereo, etc. With free
fault-finding guide, from 50p and SAE.
Cgtalogue 25p and SAE, HAMILTON
SADIO, 47 Bohemia Road, St. Leonards,
ussex,

LARGE SUPPLIER OF SERVICE SHEETS

All models at 75p PO/Cheques plus
5.2.0. Except Colour and Car Radlos.
Free TV fault finding chart or TV list.
Strictly by return.
C. CARANNA
7 Beaufort Park, London NW11 6BX
01-458 4882

SERVICE SHEETS, Radio TV, etc., 10,000
models. Catalogue, 24p, plus SAE with
orders, enquiries. Telray, 154 Brook Street,
Preston PR1 THP,

Aerials

ANTI-TVI
TRAP-DIPOLES

CUT OUT TVI, SWLuing and TX-Ing. MODELS!—-SWL
£20-81, 500W Tx or SWL £41-06. All cnmgleﬁe Inc, 18°
feeder. VAT and Carriage, Send 10” SAE

stTmpa for datnila, aerial article, test roports,
testlmon

LAMBDA, WHITEEALL. WELLINGTON, SOMERSEY

Ladders

Educational

GO TO SEA as a Radio Officer, Write: Prin-
cipal, Nautical College, Broadwater, Fleet-
wood FY7 8J2.

TELEVISION

TRAINING

12 MONTHS' {fulltime course In
Radio & TV for beginners, (GCE~or
aquivalent—in Maths. and English).

b8 WEEKS' full-time courss in Mono &
Colour TV, (Basic elactronies knowledga
assentlal), 13 WEEKS' tull.time course
In Celour TV. (Mons TV 'knowledge
esgentlal),

These woursse ingerperate a high
percentage of prastical training.

NEXT SESSION sommsncas on
Aprll 17th,

Prospectus from: London Elees

tronlee College, Departmoent B4,
20 BPenywern Road, London BWS
98U, Tal, 01373 8721,

Wanted

WANTED, New Valves, Transistors, Top
prices, popular types. Kensington Supplies
(C), 367 Kensington Street, Bradford 8,
Yorkshire,

“RADIO AND TELEVISION SERVICING”
books wanted from 196485 editlon up to
date. £3-00 plus postage paid per copy by
return of post. Bell's Television Services,
190 Kings Road, Harrogate, N. Yorks, Tel:
(0423) 53885,

s

WANTED Circuit of wartime transmitter
receiver BC.625-AM  BC-624-A.  Hall, €8
Queens Road, Blackhill, Consett, Co, Dur-
ham DHS 0BW,

948

LADDERS, Varnished 20ft 9in extd., £29-72,
carr, £2:40, Leaflets. Also alloy ext. up to
82ft 6in, Ladder Centre (WLS2), Halesﬂeld
(1) Telford. Tel: 586644, Callers weltome.

Miscellaneous

PLODDING ALONG?

FIND the RARE DX with & Srystal nllbmer hewknn
Katkars & VH n‘"f,’ e .a‘{w )
fm“rnb ) Vpu ‘éno

|‘|
ir In hlut-i lnd
murfennuu etc with . X’

Tunabia Motch
Nu ¢ spesker amplifier, bypnm! whan nﬁ, only

&
T YQUAIRLE i ! G
Tg‘“.aco éﬁ‘ v[;r‘lti:‘ [l ;:qlurcu:ln%’t:itrlam\m:,""(ﬁ%
lszarsion and foﬂe outpus, only
#ts, printed

pares,
S s i S i

CAMBRIDGE KITS

48 (PD) Oid School Lude, Milten, @ﬂmbr‘iﬂjii

EILREEN, wirs, couponants, cmos ote.

MOT. GMOS Databk 3:80  RCA CMOS Databk., 548
&BgﬂTA pl. M m l 08 280 ASI. Lang. roliv‘..
Best o !yto Vul 1 1 !I 280-=-CPU Man, 580

All Items EWO (Books-Ne VAT) ﬂp 4D,

Full ranao In sur FREE ilN‘I'Il. o&t 8K,
which Hleowo I!ow x
wlll be nom bv return. Tol.t (0808) 48784

ﬁffm"éﬂﬂy"m S 00 SR detats e
il [} s etalls.

ém :Eio ege Road, Southwater, Horsham,
ussex.,

We would like you to know that we make--
% BEC Cablnets
J Special cabinets
% Protetype printed shouits 3
% lnstrumant panels i
We aiso have a quantity GB3/AT Cabinat
punching service, and undertake artwork.

H. M. ELECTRONICS

2788 Fullwood Rd 1 Shatfield 810 38D

Send 18p tRofundable) for leaflets

ENAMELLED COPPER WIRE

ib 80; 4oz 201
1419 2:40 120 (13 +50
2029 2:45 160 82 13

70 09 64
354 28 £-90 104 75
Inclusive of p&p nnd VAT.
SAE brings Catalogue of copper and reslstance wires
In ail coverings.
THE SCIENTIFIC WIRE COMPANY
O Box 30, London E4 9B
Reg. Ofitce: 22 Coningeby Gardens,

_ 'mfnsunf TP:M:EH
MH ] it

B tun
'Brm‘lﬂ'l tbnt salling metal
oo
| ® mma with Faraday shield,
"uuk:‘r' :nd ur hauo operation
Knocks down to onty 11ln.
Prabuilt uureh uoll u xm
Ti:u.r:? y ;ro 88 aml ﬂn 1
ot
You only nes mdugng |ren.
:crowdrlver plirl and ehipe
Flva mnllﬂ
ﬂandliiimF-d nddmud

; Ermuiita PASO5 nuikt & te

£20-95

Fost K 28 | E1 1 WAT  Past LT 2 ITVAT
MIMIKIT % R R e
W CEEVLLANTE [EAD,
POYMIGERN, EVR ek |MEnll mroler ik

OUTHTANDING 2200 HIFI FPM TUNER.
Latest sllieon superhet deslgn, Varleap
Tuning, Full Coverage 88-100 MEZ, ldeal
for Push button/Manual tuning. Supplied
Bullt & Tested with full instruciions onl
£9:88 (P&P 850p). CREGG ELECTRONICH,
%e-ss Parchmore Rd, Thoraten Heaih,
urrey.

SPECIAL OEFER
FAMOUS SARTERS'
SIRENS
1lv B.C only t!ﬂ

XM
ineluilvu of VATAPP
Seond cheque, P.O. to:

WAS ALAR|
i Gb $ M

BUPERB INSTRUMENT CABKES by Bavelll,
manufactured from P.V.C, faced stesl.
Hundreds of people and industrial users
are choosing the cases they require from
our vast range, Compaetitive prices start at
a low 80p, chassis punching facllities at
very competitive prices, 400 models to
thoose from, free literature (stamp would
be &ppreciated). BAZELLI, Dept No 28,
8t. Wilfrid’s, Foundry Lane, Halton,
Lancaster LA2 6LT,

ONBE SONR TUITION AIDS
gabaoﬂe Al 1~ W3, 10F atndtaur fudio examination.
neme Bt &4 ... for pfoteasional examination

,?ff? gyiggm iymm avgnuhlm Motaw Key and Buszer
rloes gaﬁh Casuiia (Iﬁﬁ‘udlﬁﬁ bookiete) &4-54; Morse

I’ssn mafudn pOstape ete., Gyoresss Alr mail &1 extrd,

MHEL ELEGTRONICS (D!M 4]
tH Lonr?nhou Wax Mii tan,
smouth P 4

EX MINISTRY EQUIPMENT
Asrlsl Rotation Metor units, complete with
Remote Position Indieator conneccors and Data.
Translstor Gurve Tracers. DC Moters, 5V DC
Stabllised Power Supplias, Thumb Whaee! Switches,
Ten Turh Potentiometers. DC Milliampmeters,
Lever Switches. Seven Segment Gas Displays,
"I“:rminal Blecks. I2 le Cable. 100 Way Cable,
240V ugh ©dd 1tems of
Test Equlpmenc Alr‘cr‘lft Instruments and Equip«
ment. Lots of items in Stock. 9" x 37 S.A.E. For
List Mail Order Only. Eldun Eleeﬂromcs, 1]
Alexander Driva, Timperley, Cheshire, WAI5 6NF.

100 WATT GUITAR/PA/MUSIC Amplifier,
superb treble bass overdrive slimline solid.
state 12 months’ guarantes, unbeatabls
offer at £39, Money returned if not abso-
lutely delighted within seven days., Send
cheque or P.O. to: WILLIAMSON AMPLI-
FICATION, 62 Thorncliffe Avenue, Dukin.
field, Cheshire.
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GOVERNMENT SURPLUS SUPER PACK 23 PLUS PLACE YOUR ORDER Sheffield
PRINTED CIRCUITS and 5 DP Toggle switches. 8 varlous microswitches. 1 bank BY PHONING SANDYGATE 665950
HARDWARE 5sP switches ONJOFF 5§x 1% 5/16 flange for fitling. 4 SERVICES
i mini electromagnets. 1 72” muiticore cable. 1 12v heavy
Readily available supplies of Constructors’ Hardware. dut & it lley. 2% 13. 2 magnets. 1 60” spri Cut to your
Printed circult boards, top quallty for individual designs. c;[y,::;_m Withfeuley - onets LSS PBINTED CIRCUIT BOARD requirements
Prompt service. Send 25p for catalogue from: PLUS Send £3-50+350p PP .} &% Thk x 6”-12" wide—Single/Double side— 80p/Sq Ft
j %” Thk % 5” Max width—Single/Double Side 55p/Sq Ft
RAMAR CONSTRUCTOR SERVICES to B.B. Supplies (Dept PW) 125, High Street, Deal, Mixed P.C. Board—3”~4” wide (Approx 4 Sg Fi)—£1-00
Masons Road, Stratford-on-Avon, Warwicks ! Kent. Tel: 03045 62573. Terms—as above + P & P—C.0.D. Money Back
Tel: 4879 4T inserts 12x % 20 ohm D.C. ldeal for microphone or Undertaking.
spe;a'l«i:)rI use. 50p each incl P. & P. Quantity discounts
available.

'SoLERs
£22-50 -
;:li‘ls'léli /’/;:rp;:’i’ on

too! using
combination of
butane and com-
pressed oxygen or micronox. A pencll lead thin
flame size, adjustable to 5,000°F. Cuts metals,
welds, brazes and solders geld, silver. ldeal
ELECTRICIANS, cltlckmag%rs, electronic fandl
computer servicin p to 30 minutes use on fue g U . .
supp‘;led Replacefnent set of 2 micronox, | Whl/st pf'lCGS Of gOOdS ShOWI? n C‘/aSSIﬁed
butane cylinder £2:10 extra inc. post, £22-50
< £1:25 p & p. Send £23°75. Access Accepted. . .
JOHN DUDLEY & CO. LTD. (Dept, WP9), advertisements are correct at the time of
301 Cricklewood Lane, Finchiey Road, London,
NW2, Tel. 01-458 5917. (Callers welcome)

NOTICE TO READERS

closing for press, readers are advised to check

ARMATURE & COIL WINDING
ENAMELLED COPPER WIRE

Qi op aually materils sucpiled. with the advertiser both prices and availability
S.W.G. 11b reet ilb reel
1Gto 1 2: 1 3 a
@io o &0 of goods before ordering from non-current
35 to 40 £3-65 £2-10
Afl prices are inclusive of P. & P. in U.K. . L
COPPER SUPPLIES, 102 Parrswood Road, Issues Of the magazine.

Withington, Manchester 20. Tel: 061-445 8753

SCOPE CALIBRATOR, portable, battery
operated. SAE details, Ramar Constructor
Services, Masons Road, Stratford-on-Avon,

Warwicks.
74L's 4001 200 ) op, AMPS. NES31V  140p MEMORYle MPSA12 62p | 2N2907/A 25p | DIODRES 0A202  10p
TTsty'_l"EgXAsto 74LS00  30p | 4006 95p { CA3130 108p o0 a0p EPROM ISOlePSAss 40p 2N2926{§B gs BY127 12p | INS14 4p
7400  14p 71130 mn 74L.802  30p | 4007 20p | CA3140 108p 733 1500 2102-2 RAM 160p MPSUO5 72p | 2N29260G 11p | OA47 9p - IN916 p
7401 14p o 759 74LS04  30p } 4008 #15p | CA3160 120p 2107 RAM 864p MPSUO6 73p | 2N3053  22f | OAS! 15p | IN4001/2  6p
7402 :5p 40 I5pi74lsos  30p | 4009 50p | (M301A  40p 741 25p | 21122 RAM 300p  MPSU55 98p|2N3054 65p | OA8S 15p | IN4003/4 7p
7403 259 ;4135 369 74LS10  32p {4010 80p | | M318N 175p 747 75p | 8080A C.P.U. £10 | MPSUSE 98p |2N3055  65p | OA90 9p | IN40OS/T  8p-
7404 z;p 74103 Gop 74LS13  55p | 4011 20p [ { M324N 130p 748 40p { AY6-1013 UART 800p | OC28  140pi2N3442 151p | OA91 Sp | IN4148 4p
;igg 300 | 74110 sop | J4LS20  32p | 4012 20p { LM348N 140p 776 216p | RO3-2513 ROM 750p | OC35/6 140p | 2N3643  54p | OASS 9p | IN5401/3 15p
CH Rl 7 sP 74L522  34p 4013 350 | mC1458P 759 3900 70p oC71 32p |2N3644  54p | OA200 9p ' IN5404/7 20p
7407 40p P} 74LS27  45p | 4014 115p LOW PROFILE DIL R20088  225p 2N3702/3 14p

7408 22p | 74116 216p | 740830  30p j 4015 90p | LINEARI.C.s SOCKETS BY TEXAS R2010B 225p | 2N2704/5 14p | BRIDGE RECTIFIERS
7408  22p | 74118 ;gon 74L.847 150p | 4016 S0p [ AY-1-0212 650p | NE543K  225p { g pin 12p 22 pin  36p | TIP29A  50p | 2N3706/7 “p 1A 50V 25p, 4A 400V 96p
7410 18p 71}18 1359 74LS55  45p { 4017 100p | AY-1-1313 775p | NE555 300 [14pin  13p | 24pin  40p | TIP29C  62p | 2N3708/9 14p |1A 100V 27p | 6A 50V  96p
7411 26p | 7412 0p 741573  60p | 4018 AY-1 0 25 85p | 16 pin 14p | 28 pin 48p | TIP30A 60p |2N3773 320p | 1A 400V 31p | 6A 100V 108p

7412 25p 174121 320741574  6op [ 4019 450p | 18 pin  30p ' 40pin  60p | TIP30C 72p |2N3819  27p | 2A 50V 40p | 6A 400V 120p

7413  40p | 74122 52ply41S75  75p | 4020 450p oN3820 50p | 2A 100V  45p | 10A 400V 270p
7414 85p | 74123 75p | 741883 120p | 4021 140p | TRANSISTORS -‘Hsg}é égﬁ 2N3823 70: 3A 200V 70p | 25A 400V 432p
7418 :op 74322 70p § 741585 144p | 4022 650p 2000 | 5 c105/6 20p | BF194 13p | TIP32A  63p [2N3866  87p | 3A 600V 80p | VM 18

7417 0p | 74126 65p | 741 S36  65p | 4023 22p | CA3028A 112p | NES67 1809 1 'AC127/8 20p | BF195 11p | TIP32C  85p | 2N3903/4 22p [4A 100V 90p | TA 100V  48p
7420 18p | 74128 B2p 741 500°  80p | 4024 80 CA3046  85p |RC41SIN 4320 [ AG176  20p | BF198  17p | TIP33A 97p |2N3905/6 22p

732; gn mgg §{" 741593 80p [ 4025 22p | CA3048  250p | SG3402N 275D | s G1g7/g 20p | BFa7  19p | TIP33C 120p |2N4058  18p | TRIACS Plastic

155 6o | 74141 gsp|TaLSlor sspldozs  170p | CA30S3  7Sp  SNT2TION 54| AD143 Gop | BF200  4op | TIP34A 124D 2N4060  19p [ 3A 400V 85p | 15A 400V 200p
7428 3 7414z o0op [ 188102 100 [0a8 e | SARD: %% | SNdows: aagn|ADIS] dsp BF2B  34p | TIPIC 160p |2Ne1Zy4 22p f6A 400V 10Tp | 15A SO0V 250
1425 43p | 74145 950 |74(S13p 140p [4029 . 120p | CA30s9E  250p | SNTe01SN 175p | ADIS2_ 48p BF256B  60p TIRSSA 2430 P |6A 500V 120p 13
ahr W7 aE|ISS it dow DI AR Ee SN0l | A ZB B D\ TIERC HR snois s S0k o ton | s Tole”
7428 P P 174L.5151 110p | 4033 250p [ 1CL803BCC 4d00p | SN76018 ~ 280p | Apyo7' ' 4op | BF2sa  48p | TIP36C 360p | 2N4871 §0p | 10A 500V 160p 130p

7430 18p | 74150 130D | 7415153 200p | 4034 240p SN76023N  175p
7432  37p | 74151 81p 40: 130p | LM339N 175p AF133  40p | BF336 32p | TIP41A  70p|aNs179  75p
7433 a3p | 74158 ip | 142157 1300|2038 ienLMITIN  200p | SNTCOZINDAEOD | Arpsg  4sp | BFR3s  34p | TIP4IC  84p 3NS5  40p | SCR-THYRISTORS

: 7415158 150p | 4040 LM3gON 1125 Hop
BC107/B 10p | BFR40/1 34p [ TIP42A  76p |oN5296  58p {BT106 St 150
;I:gg g]lp ;:}gé 1ggn 74LS160 180p | 4042 1309 £M3gIN  125p | TCA%40  200p Bc10343 10p | BERTS  34p | TIP42C 8D | 5NS403 é2p | C1oaD P):gtic §m:;
M3 3p | 14155 97p|74iSict 130p | 4043 00 | ‘M3giAN 135p | TAASSUA 150p | peod® 108 | BERE0/ 34p | TIP29S5 T6p | aNator/e dom | Moarnt los Be
40 850 | 74157 g7 |74LS162 180p [ 4044 100 ], 34y ggop | TBAI20  97p ) BKinoc  q4p | BFR8E  37p | TIP3055 60p | ON3430  40p | NA44 Plastic 200
744 - Ta | 74130 250 [4LS16S 180p | 406 1400 | [yaoiN  f20n | TBAGAIB 3000 |gCie  'ap | BFWIo O0p | TISAS 406 |2Nss0 64 [2Nsosol2  Tom 4op
7443 120p | 74160 100p | TerS10e 2250 | 4040 S5p | MC1310P  180p | TRAS0,  313h[BC148  8p | BEX23'  30p | oNe9s/7  25p 2N535  d5p | aNS054 To92 45p
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oot 6 ST2 25 | 1A —fav 200+ 12V o3IV . 350
INGDOB/T* 7 ZENERS on/off 10A 250V 23
INd145 4 LAMP HOLDERS AND LAMPS* ROTARY : Make your own muitiway
Isis 20 | Rng:3 3V-33Y 1 | £S HOLDER Dome shaped, Red, Blus, Switch. Adjustable Stop Shatting
3AM0OVY 18 13w 47 | Green, Yellow, White Asgembly, Accommodates up to pe
e & LES BUERS 6viand a2y ‘ Malns Switch DPST to fit 34
3A/B00V* 27 MES HOLDERS Chrome cover, Red or Waters, 1 pol
3A/1000v* 30 | VARICAPS | Amber. dewelled top 0 B e TS Al
SA/S00V 50| MVAM2 135 | LES OR MES Battan Holders 101 82y : 4 " 47
MVAM{15 95 | MES BULBS 3-5V 6V 12V 1 [ Spacer Y nd Screen
BB104 40 [ NEONS Mains, Sealed with Resistor, | pisra RV (Adjustable Stop)
Baioss 401 Sa. Top, Red or Grn. Round TopRed 24 | {"pole/2 to 12 way, 26/210 6 way, 3 pole/
SCR's* BB106 40 | Neon Open with leads, 95V AC 91010 4 way, 4 pole/2to 3 way 41
Thy Noise Dinde | FERRIC CHLORIDE® ROTARY: Malns 250V AC, 4 Amp 45
}2?&‘)’\, i; z;}'s '°1:5 1lb bag Anhydrous 65p + 30p p. & p. KNO??; f'l(ts""(fzha‘t(l‘y %é);ub;‘crﬂeg/
excep pu
A200V 47 DALO ETCH RESIST K1 Black or White pointer type
1A400V 52 1 ALUM. BOXES Silm Silvered Plastic 12
iAgoy 70 | ALUM. BOXES | PEN® + spare tin 759 | K4 Black serrated. Metai top with fine
B, Blferl o soreeopRARST | iR
ibre ingle- oubie- S apov Y mm
A200V 'g’i}ﬁ’.‘l“” lclase sided  sided  57x10-5” | K5 Biack fluted melal top and skirt
3A400Y 110 4x2’x¥ »  gp)67x 5p S6p 75p calibrated 0-10. 37mm diam. 26
3A800V 120 & 5; 137 78] € x12” 130p 175p K6 PK2 as K5. pointer on skirt 28
SAOV 120 pobxer 64 K7 Black, knurled, tapered. Metal
TALOV 125 | 5x4x2” 82 | DIL SOCKETS*Low Proflle (TEXAS) top & skirt. Calib. 0-10, 30mm
SAMOV 150 6:412” 88 { 8 pin 10: 14 pin 12116 pin 13: 18 pin 20; | K8 Black or silvered for stider pot 10
BT106 150 { 7x5%2§” 114 | 20 pin 27; 24 pin 30; 28 pin 42; 40 pin 55 K12 Aluminls;g plastic with line 4
A
C108D 58 1852;:3,, :;; SOLDERCON PINS* 1 K15 Black plastic nbbad body, white
TiC44 25 10x42x3” 142 100 pins 30; 1000 pins 350p lndlcator line, 15mm diam. tapered
TIC45 |12 5:;,, 168 - insert tops, Red, ue,
X TERMINALSY- Screw type insulated Yeilow 19mm height. §
2NA444 140 | 12x8x3” 210§ Red, Biack, Yellow, Sreen, White 21 | K16 As above but 23mm diam 20

“PURBELIC
OSCILLOSCOPE”

Parts now available

CRT 38PI 7148*p

P&P 75p

Send SAE for leafiet

RHYTHM GENERATOR demonstration on at our Shop.
Send S.A.E. for leaflet.

RHYTHM
GENERATOR
Build this PE (Jan. '78)
Easibuild Low cost
Rhythm Generator. We
are the sole suppliers of
the complete Kit includ-
ing the case, pre drilled
printed front panel and
the printed Circuit

Boards.

Complete Kit price incl.
VAT £49-95 only (p&p
£1). )

Ready Buiit add £15-00.

JACK PLUGS SOCKETS VEROBOARP“ P&tch ot
S d |Plastic; Open ; Mouided (coppar clad) {plaln)
h ody | metal with x 33 22p
§'gmm :';‘p 1:1! :p br‘eakt 21 x 57 409 45p 28p
Smm D P p | contacts 2 x 3% 49 45) —
MONO 23p | 45p | 13p |  20p e B & R
STEREQ 3ip 18p 15p 24p A >
2% x 177 152p 121p 8p
Din Plugs | Sockets | In line 33 x 177 195p 163p 107p
| 4% x 177 252 — 165
:";TN lgoqupealfer 13 8 sztxoi ;6 pins i 302
4 & OlninAludio d P 2p Spot face cutter 6p
CO-AXIAL {TV) | 1dp 14p 14p Pin insertion tool 9p
PHONO 6p i-wayl — VERO WIRING SPOOL® 365p
assorted colours 10p 8p 2-way] — We are stockist of all Vero
metal screened 12p  15p 3-way] — Products, SfendI SAE for our
ree list.
BANANA 4mm 10p 10p —
2mm 10p 10p — BLOB BOARDS*
mm 8p 3p - We now stock the fuil range of
WANDER 3mm 8p 8p - Blob Boards.

INDE

X TO
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Head Office and Warehouse ‘ Retail Shop
T = LONDON W1
LoNDON Tel: 580 8403
Tel: 727 5641/2/3 Piease send aill correspondence and Mail-Orders to Head Office Open ail day Saturday
A SELECTION FROM OUR STOCKS OF FULLY AC/DC TAUT SUSPENSION
GUARANTEED FIRST QUALITY VALVES pcLeos  o0.75 | MULTIMETERS
IB3GT  0-65{ 6AK6 0-75| 6CW4  3-75( 12BA6  0-65| ECL80  0-60] EZ80 0-50| PDSI0 335 | TYPE U43I5
1R4 0-50| 6AK7 0-85| 6CY5 1-00| 12BE6  0-80| ECL8]  0-75] GYS0!  0-90! PL36 i-10 gl
IR 0-50| 6ALS 0-40| 6CY7 1-00| I12BH7A 0-75) ECL82  0-60) GZ30  0-65| PL8I 0-80 R
154 0-40| 6AMé  6-70| 6DQSB  1-45| I12BY7A 0-80| ECL83  I-I15| GZ32  0-65] PL&2 0-55
I 0-40| 6AM8  ©8:70] 6DT6 0-80| 35W4  ©-79| ECL84  0-70| KT66 4-50| PLS3 0-50
1T4 0-40| 6AN5  2-50| 6GHSA 0-80! 50C5 1-00| ECL85  0-65| K788 5-80| PL84 0-75
1u4 0-70| 6AN6  0-85| 6GK5  ©-70,*75CI 0-80; ECL86  0-85| OA2 0-55| PL95 0-70
1Us 0-80| 6AQ5 85 64 1-20|*85A2 0-85 EF80 0-40| OA3 0-75| PL504  1-05
iX28 1-20| 6ARS 6-70| 6]5GT  0-80{*90CI 1-20| EF85 0-48/ OB2 0-60| PL508  1-30
2CW4  4-50| 6AS6 1-00| 6J6 0-55|*807 1-00| EF86 0-60/ OB3 6-75| PLBO2  2-80
D21 0-80; 6AS7G  1-20 617 0-80)*81IA 3-80| EFS2 0-75 OC2 i-40| PY81 0-70
*3.500Z 40-00| 6AT6 0-75| 6K6GT  0-85|*829B 8-80| EF97 0-70] OC3 0-75| PY82 0-55
*3E29 8-50! 6AU6  0-50; 6L6GT  0-85|*832A 8-20| EF98 0:90| OD. 0-75| PY83 0-70
o 05| AWea 073 607°T 09alran  4.00| EFles  o0.70| CBc . O.83| bySoon 130 ? '
- -75 0-90 -00| EFI84 070 P -8 0A |-
SAQS  0-75| 6AX4GTB I-00) 6SA7  0.80(+5763  2.85| EFL200 1.20| pCa8  0.85| TT2i 7.0 |Sensitivity D.C. 20,000 o.p.v.
SAT8  0-80] 6AXSGT 1-30] 65G7  ©-80) DAF96  0-60/ EHSO  0-60| PC92 0-85| TT22 7-80 § Sensitivity A.C. 2,000 o.p.v.
5T4 0-75| 6BA6 0-45| 65K7 0-80| DF96 0-50| EL34 0-95! PC95 0-70; U25 1:00] D.C. Current 50uA-2-5A
5U4G 0-60| 6BE6 0-48] 6SL7GT 0-70| DK92 i-00| EL36 0-95/ PC96 0-50| U26 1-00] 1< © 0-5mA-2-5A
SU4GB  0-95| 6BF5 0-85! 6SN7GT 0-70| DL96 0-60| EL8I 0-65! PC97 0.95| UABCso 0-58 [ A.C. Current MA-
5U8 8-75| 6BF6 0-75| 65Q7 0-80) ECC84  0-60| EL2 0-60! PC900  1-00) UBC8! 0-60} D.C. Volts - 75mV-1000V
5V4G 0-60| 6BH6 0-85| 6V6GT 0-65 ECC85 ©0-48| EL83 0-60| PCCB4 0-50| UBFB9  0-60| A . Volts 1V-1000V
5X4G 0-80| 6Bj6 1-20| 6X4 0.60( ECC86  1-25| EL84 0-45| PCCS5  0-60 UBL2I  0-85 10 = 300Q-500kQ
5X8 0-90| 6BN6 0-80| 6X5GT 0-60/ ECC88  0-75| EL86 0-75| PCCB8  0-65| UCC84 0-75 ] Resistance &
S5Y3GT 0-65| 6BQ7A  0-65| 12AC6  0-80| ECC89  0-80| EL9S 0-70| PCC89 0-75| UcCss  0-55 | Capacity 0-5uF
5Z4GT  0-65) 6BRBA  1-20| 12AD6  0-80| ECCI89 0-80| ELS04  0-80| PCC189 1-00) UCFBO  0-75] Aceyracy 2-5¢% D.C.,
6AB4 0-55| 6BUS 0-85| 12AE6  0-85| ECFB0  0-60{ EM80 0-65| PCF80  0-65| UCHB8I 0-65 49 AC
A7 0.8 cBre 0.3 AT 080 ECiaso 0.0 EMaé  0.¢o| Pcres  0.63| Ueler 075 AR
. - 2 -50{ ECF200 0-90| EM: - F84  0-6 : : f
GAFIA  0-80| €877  O.70| 13AUS  0.65| ECFa0l 0.90| EMa7  1.00| PCFaol 1.fo| Uctss o0-.go| Price complete with p;estsei
6AG5 0-65| 6C4 0-55| 12AU7  0-47) ECF8OI  0-95| EYSI 0-60{ PCF806 1-00] UF85 0-50 | steel carrying case an es
SN SEGY v cmocm pmDR nmoch L Um fh|led -
95! 6 -85| 12AV7 -00| ECH8I  0-55| EY ‘50 2 -80| U - : [)
6AJ5 0-63 6CUs  1-00] 13AX7 0.95| ECHg3  0.60| EYss 0.5 pcies  0.75| Umsl 0.7 | Packing & postage + VAT 8?!-35
6AKS 9-55! 6CU6 1-00! 12AY7  0-85] ECH200 080 EY500A I-50' PCL86  0-85! UM84  0-45
VAT is not included. Please add 124% on all items except those marked with asterisk, on which VAT is 8%. Postage and packing charges are
£0-10 per £ subject to a minimum of £0-30. .
OUR NEW 1977/1978 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

ELECTRICITY(Gvols) &5
ELECTRONICS6vols)
TELEVISION@3wvols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essentizl facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise iliustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-iearning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

perience. X
The series ----------------—-----1

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 7THP

Piease find enclosed P.O./Cheque vailue £............
BASIC ELECTRICITY 5 parts £12-50 [
BASIC ELECTRONICS 6 parts £14-50 [
BASIC TELEVISION 3 parts £7:50 ]
Tick Set(s) required. Prices include Postage
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

Shouid you be, in
any way dissatis-
fied withthe
MANUALS your
money will bere-
funded by return
of post.

teaining
technicians in Electricity,
The Selray Book Co., 70 Hayes Radie and Hlectronlcs.
Hill, Bromley, Kent, BR2 7HP.

WHAT READERS SAY

Interesting, absorbing, a joy to study. More
power to your elbow. C.B.T., Wood Green

To say I am completely satisfied is inadequate
as to the fabulous value.
B.W.J., Stoke-on-Trent

The volumes are way ahead of any self-taught

instruction books available.
A.B., Brockenhurst

It is a great pleasure to meet up with such
excellent publications. €. W., Sawbridge

ME
BLOCK LETTERS

I R R T T T T T T T L P P T R P PR P R PR R P YT TP

J-----1

.----------------------J

Published on approximately the 7th of each month by IPC Magazines Limited, Westover House, West Quay Road, POOLE, Dorset BH15 1JG. Printed in England by Index Printers. Dunstable, Beds. Sole

Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.; South Africa—Central News Agency Ltd. Subscriptions INLAND and OVERSEAS £10-60 payable to TPC Services, Oakfield House,

Perrymount Road, Haywards Heath, Suqsex. PrACTIOAL WirkLess is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers firat having been given,

be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subjuct to V.A.T. and that it

952 :hnii;l neb \‘,l:,e le:v::, é:esold, hired out or otherwige disposed of in 2 mutilated condition or in any unauthorised cover by way of Trade or afixed to or as part of any publication or advertising, literary or pic-
orfal matter whatsoever.



U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE

Four inputs. Four way mixing, master volume, treble 2nd bass
controls. Suita all speakers, This_professional quality amplifier
chassis is suitable tor all groups, disco, P.A., where high quality
power is required. 5 speaker outputs. A/C mains operated. Slave
ontput. Produced by demand for a quality valve amplifier, Send

for details.
(e Chassis only £94 carr. £5

CASSETTE TAPE TRANSPORT MECHANISM
Complete with mono record/playback and erase heads.
Five push buttons, record, play, forward, rewind and pause.

Less motor, brand new £3 "

10" ELAC
HI-FI SPEAKER

Large ceramic magnet.
Response: 50-18,000 cps.
Bass resonance 55 cps.
18 ohm impedance

10 watts, Post 40p £4 3 50

TEAK VENEER HI-FI SPEAKER CABINETS
gODEII.(;‘A". 20kx 13 x 12in. For l1’2ir:.
. or 10in spesker. 5 08
Hlustrated. I4 50 £1-80

FOI{EL “é!”-BO(s)KSHELF B
‘or 13 x 8in. or 8in, 5 ost

spesker £8 50 £1

MODEL *C* BOOKSHELF

For 81in and iweeter. £5 & 95 post 750

LOUDSPEAKER CABINET WADDING
18in. wide, 20p ft.

GOODMANS CONE TWEETER

8%in. diam, 18,000 C.P.8. 25 WATTS 8 Q £3 o 25
5in, EMI mid range £5.

10in. 30 watt GOODMANS wooler 4 ohm £10-95.

ELAC TWEETER 4 ohm 20 watt £2:50

MIXER/AMPLIFIER

BAKER MA JOR 12" £15.00

Post £1
] 90-14,500 ¢/s, 12in. double cone, woofer
4 .and tweeter cone together with s BAKER
- ceramic magnet assembly having a flux
density of 14,000 gauss and a total flux
of 145,000 Maxwells. Bass resonance 40
¢/n rated 25 watts. NOTE: 4 or 8 or
16 ohmg must be stated.

W e,

MODULE KIT
205}7,1130 c{sz withmtweeter, Crossover,
affle 19 x 12¢in. Please .
state 4 or 8 or 18 ohms. £ I 9 oo
Post 81-80

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to long
periods of electronic power. As used by
leading groups.

Uselul response 30-18,000 cps.

Bass resonance 55 ops.
£12-00

GROUP “25”
12in. 30 watt
4, 8 or 18 ohms.

GROUP “35” '
mary,  £14-00
’ i Pest £1

crour “so/12  £21:00

12in. 80 watt professional
model. 4,8 or 18 ohms, Post £1-60
With alumininm presence dome.

GROUP “50/15” £26.00

15in, 75 watt
8 or 16 ohma.
Post £1:60
Send for leaflets on Diacd, P.A. and Group Gear.

BAKER 150 WATT
QUALITY
TRANSISTOR

BARGAIN 4 CHANNEL TRANSISTOR
MONO MIXER. Add musical highlights
and sound effects to recordings. Will -
mix Microphons, records, tape and 1
tuxtler tWis;h s?ﬁ;“t‘te controls into single
output. 9 volt battery 5
operated. £6 75 -
TWO CHANNEL STEREO VERSION OF ABOVE £8-50

BARGAIN. 3 WATT AMPLIFIER. 4 Transistor £3 , 95
Push-Pull Ready built with volume, treble and bass
controls. 18 volt battery operated or Mains Supply £2:85.

THE “INSTANT" BULK TAPE ERASER &
HEAD DEMAGNETISER

Suitable or casseties, end all sizes of tape
reels. A.C. mains 200/249V.

Leaflot 8.A.E. £4 4 95 la’gut
D

YN~ HEATING ELEMENTS

Size 104 x 8% x in. Operating voltage 200/250V =.c. 250W
approx. Suitable for Hesting Pads, Food Warmers, Convector
Heaters etc, Must be clamped between two sheets of metal or

asbestos. gnry 40p EACH (FOUR FOR £1-50)
ALL POST PAID. Discounts for quantity.

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 24in. sides, 6 x 4in. 85p;

8 x 8in, £1-40;10 x 7in. £1-55;14 x 9in. £1-80; 18 x 6in, £1-85;

12 x 3in. £1-20; 18 x 10in. £2-20; 12 x 8in, £1-70,
~ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 20p; 8 x 6in, 40p;

10 x 7in. 50p; 12 x 5in. 50p; 12 x 8in, 50p; 18 x 8in. 75p;

14 x 9in. 80p; 12 x 12in. 80p; 16 x 10in. 95p.

ALUMINIUM ANGLE BRACKET 6 x % x 2in, 15p.

ALUMINIUM BOXES, MANY SIZES IN STOCK,

4 x 2 x 2in.65p;3 x 2 x lin, 55p; 8 x 4 x 2in. 65p; 8 x 8 x

8in. £1;8 x 4 x 4in. £1-20;12 x 4 x 4in. £1-50,

P 1 i uging advanced circuit design. Ideal for
disco, groups, P.A. or musical instruments. 4 inputs 4 way mixing.
Master treble, bass and volume controls. 3 speaker outpnt sockets
to suit various combinations of speakers.
4-8-16 ohm, Slave output. A/C mains. £75 Carr.
Guaranteed. Details 8.A.E. £1:50

100 WATT DISCO AMPLIFIER

MADE BY JENNINGS MUSICAL INSTRUMENTS £59
4 Speaker outputs volume, treble, bass, controls
CAN BE USED AS 100 WATT SLAVE Carr. £1

B.S.R. SINGLE PLAYER DECK

" 3 speed. Plays all size records,
Btereo Cartridge. Cueing device,
Ideal Disco Deck.

£15:50 rostosp

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to

build kit. Will conirol up to 500 watts AC mains. £ X
Post 35p

STEREO PRE-AMP KIT. All parts to build this pre-amp. 3inputs

for high medium or low gain per channel, with volume control

and P.C. Board. Can be ganged to meke multi-way £295

stereo mixers. Post 35p

R.C.S. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.8. printed circuit. Three
channels. 800 to 1,000 watts each, Will operate trom 20MYV.
to 100 watts signal source, Price £ I 7

Cabinet extra £4.
200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco
Lighta. Edison Screw Fitting 76p. Each.

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE

2 x 12" CABINETS

* for Disco or PA all fitted with carrying handles and corners. Black
vynide covered. Other cabinets in stock. SAE for leaflet

60 WATT R.M.S.
£52

With one horn
£60

With two horns

£68
Carr. £3

SR

80 WATT R.M.S.
£56

With one horn
£64

With two horns

Carr. £3

100 WATT
R.M.S. £69
With one horn
£78

With two horns
£86
Carr. £5

SINGLE I2inch CABS COMPLETE

30 WATT R.M.S. £32. WITH HORN £40.

40 WATT R.M.S. £34. WITH HORN £42.

60 WATT R.M.S. £4i. WITH HORN £49.
CARR £3 EA.

“SUPERB HI-FI”’

12in 25 watts

A high gquality loudspeaker, its
remarkable low cone resonance
ensures clear reproduction of the
deepest bass. Fitted with a special
copper drive and . concentric
tweeter cone resulting in full
range reproduction with remark-
able efficiency .in the upper
register,

Bass Resonance
Flux Density 18,500 gauss
Uselul response 20-17,000cps
8 or 16 okms models.

£22-00 =,
“AUDITORIUM”

12in. 35 watts

A tull range reproducer for high
power, Ideal for Hi-Fi and
Discotheques. Electric Guitars,
public address, multi-speaker
systems, electric organs.
Bass Regonance 5
Flux Density 15,000 gauss
TUsetul response 25-16,000cpa
8 or 16 ohmy models.

£21-00 2
“AUDITORIUM”
15in. 45 watts

A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps.-Ideal
for Public Address, Discotheques,
Electronic lnstruments and the
home Hi-Fi.

Bam R 36cps

25cps

3bcps

DE LUXE BSR HI-FI AUTOCHANGER

Plays 124n. 10in. or 7in. records
Auto or Manual. A high quality
unit backed by BSR relinbility
with 12 months guarantes. A.C.
200/250V. Bize 13} x 11iin,
Above motor board 3%in.

Below motor board 2¢in.

With MAGNETIC STEREO CARTRIDGE £2 I .50
Cueing Device, Bias Compensator, Bzlanced Arm, All Post 76p

NEW DECKS

BSR MPB80/P128 with Goldring G850 magnetic

cartridge. £24.50
BSR Budge! Autochanger with ceramic cartridge. £12.85
Garrard AP76. Single player less cartridge. £28.50
BSR. P163. Belt drive. Turntable lesa cartridge. £27-50
Garrard 5300. Autochanger with ceramic cariridge. £14.95
Garrard Minichanger. Playa all size records.

Ceramic cartridge. £8-85

Minimum post 30p. Components List 20p.

RADIO COMPONENT SPECIALISTS

Cash price includes VAT.

MAINS TRANSFORMERS %3

+ AMP, £1-00 3 AMP. £1-40 9 VOLT 3 AMP £2-75
12 300 MA, £1-00 750 MA. £1-30

30 VOLT § AMP, AND 34 VOLT 2 AMP, C.T, 23-46

20 VOLT 1 AMP, £2-00 2 AMP, £2-20 20-0-20 VOLT 1 AMP. 2285
30 VOLT 13 AMP, £2-50 40 VOLT & AMP. £2-05

0-20-40-60 VOLT 1 AMP. £3-50 2 x 18 VOLT 6 AMP, 29

GENERAL PURPOSE LOW VOLTAGE, Tapped outputs at

2A,3,4,5,8,8,9,10,12, 15, 18, 24 and 30V £5-30
14, 8, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £5-30

A, 8, 8, 10, 12, 186, 18, 20, 24, 30, 36, 40, 48, 60 £8-50
34, 6, 8, 10, 12, 186, 18, 20, 24, 30, 38, 40, 48, 60 211-00
54, 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 £14:60

R.C.S.
BOOKSHELF
SPEAKERS

13 x 10 x 6in.

50 to 14,000 cps.
12 watts rms. 8 ohms

£19 pair post s1.30

o

<

Access & Barclay cards welcome.

Flux Density 15,000 geuss
TUsstul response 20-14,000cps
8 or 18 ohms models.

£26-00 : /g

Loudspeaker Cabinet Wadding 18in wide, 20p per ft.

Hi-Fi Enclosure Manual contajning pians, designs, crossover
data and cubic tables, 68p.

EM.I. 13} x 8in
SPEAKER SALE!
£1.95

-

With tweeter. And crossover.
10W. State 3 or 8 ohm,
Post 45p
I5W model £10-50
8 ohms, Post 65p
GOODMANS 20W Woofer
ize 12 x 10in 4 obms.
g}:%ber ::(one ls':urgn:ldg. £9'95
Post 85p

337 WHITEHORSE ROAD, CROYDON

Open 9==6 Wed. 9==] Sat. 9==5 (Closed for iunch [.15=2.30)

Phone your order Tel. 31-684 1665



THE ‘DRUMSETTE' RHYTHM
GENERATOR

Organists, pianists, gultarists . . . an automatic drum set
to accompany youl Nine highly realistic Instruments play
fifteen different rhythms. Fifteen rhythm-select touch

Hlgh quality spring line driver module uses 4 Inte-
grated circults and two transistors. Built and tested

'
switches and a touch plate for stop/start without rhythm circuit board with wiring Instructions for spring line. BOARDS AND PCRB's

change gives absolute ease of operatlon. Bulld It yourself ! X885G, price £6-00. Power supply to suit driver | Pages 59 to 61 of our catalogue
for under £65 Including smart teak-effect cablnet. See it module costs around £2:50 and constructlon detalls show you our range of Veroboards
and hear it in our - — . are in catalogue, or ask for leaflet and S-Decs or if you prefer to make
shop1 Send for full MES24. Mechanical spring lines: 1 your own pchb's a range of etching

constructlon details 9-CHANNEL RADIO ShortllineOfL06Y) 448 Eonalling systems including the novel etch-
now: MES49 price N (XB34F) £10-39, (All prices include P & b 5 T
o O e i e S It?a:sbf:rgssf?rtte&%:g?eggin;:gl(;"In:\?sl;:

(All prices include A comprehensive mode!
AT enEt ol contro! system, featur- folpHr Bodide:
ing nine independent
fully proportional chan-
nels achieved by a
design using very few
components thus
keeping the cost to
a minimum. Full
construction  de-
tails in our booklet
(XF03D) i T.V. GAME
price £1-20. A fascinating TV game kit that plays
(All prices include football, tennis, squash and practice for
V.A.T. and p & p). | only £21-59. Reprint of construction
L . details 25p. Add on rifle MASSIVE RANGE OF
, kitonly £10-60. (All prices COMPONENTS
AUDIO MIXER include V.A.T. and p&p). | Forinstance the capacitor section
A superb stereo audio mixer. it can be equipped ; . in our catalogue includes non-

with up to 16 input modules of your choice and polarised electrolytics analons
Its performance matches that of the very best

tape-recorders and hi-fi equipment. It meets the ; i & 5 resistor section includes even
requirements ot professional recording studios. X 1% tolerance types. Get our

FM radio stations, concert halls and theatres. - — . fascinating catalogue now—you
details In o talogue. A p
Full construction details In our catalogue. 1| won't regret it.

component schedule is available on request.

ELECTRONIC ORGAN
The only organ you can build in stages
and tailor to your requirements as you go
along—and at each ‘stage you'll have a
fully working instrument We haven't got
the gimmicks yet—(they're coming soon)
but we have got the most beautiful
sounds—you won't find them on any
organ less than twice our price. So get
our MES50-series leaflets now! 65p buys
MICROPROCESSOR the three available so far.

Build a mini-computer with our microprocessor

kit. Features: 46 different Instructlon types:

256 bytes of read/write memory (more are easily d Our bi-monthly newsletter keeps you up to date with latest
added) mlcroprucesso\"can address up to 65,536 . guaranteed prices — our [atest special offers~

8 bit-bytes. Complete kit for use with teletype details of new projects and new lines. Send 30p

ete. (XB91Y) £74-10. ity 5 %
20-key keyboard for use with above(in place of teletype) for the next six issues [5p discount voucher with each copyd.

(XB92A) £71-11. Both kits with detalled instruction
books. See our newsletters for details of addltlonal

RAM's. tri-state interfacing chips, number-cruncher
and standard cassette tape-recorder interface to store
your programmes. (All prices include V.A.T. and p&p).

POST THIS COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

' > £ 4 * Wil Please rush me a copy of your 216 page catalogue
Ep e ] /! i .l 1enclose B0p, but understand that i | am not completely

{ - satisfied | may return the catalogue to you within

14 days and have my 80p refunded immediately.

N . -




