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ADCOLE

(k-gd Trade M'rk)

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON SW4
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NEWMARKET TRANSISTORS

NKT11 9/3 NKT452 12/6 BCYT1 9/3 2N930 8/-
NKT12 3 NKT453 8/~ BOY72 4/6 2N1131 8/6
NKT72 bi- NKT603F 6/6 DY20  22/3 2N1132 10/-

NKT213 6/6 NKT10419 5/~ BFY52
NKT214 4/6 NKT10519 5/9 BFY53 4/6 2N1893 12/6

NKT215  bi- 2N2217
NKT216 10/- 9N221TA  15/6
NKT217 10/9 2N2218 /
o I . N L
NKT2% Bl ZTxa00 aN222l  8/6
NKT237 /3 a4 - 12/9 oN2221A  10/-
NKT238  4/6 771613 79 2N2222  10/9
NKT239 5/- ZT1700 17/9 2N2222A 12/6
240 4/6 ZTI701 226 2N2297
NKT241 5/~ 73055 50/6 2N2368 4/6
NKT242 /- R4 5776 2N2369 4/6
NKT243  14/- KR56 2716 ON2369A  B/-
NKT244 ~3/- ZR12 16/9 2N2483
NKT245  3/9 75170 111 oN2484  10/9
NKT261  3/9 2N2220A 10/8
NKT262  3/9 9N2904 10/
NKT264  3/9 ON2904A  1P/=
NKT271  3/9 oN2905  15/6
NKT272  3/9 NKT10339 6/6 | BFY30 29/ 2N2905A  18/-
NKT274 3/9 | NKT10439 7/3 | BSXI9 4/ ON2906  12/6
NKT275 3/9 NKT12329 11/6 BSX20 2N2906A 13/3
NKT281 J- | NKT12420 T4/- | BSX60 18/ oN2907  14i=
16/6 | NKT13329 "5/- | BSXsl 0/- | 2N2907A /9
NKT304 13/3 | NKT13429 5/~ | BSY9A 3/9 | 2N3053 5,
NKT31 11/ NKT35219 22/3 | 2N6 /- | 2N3055  20/9
NKT401 18/~ | NKT16229 11/6 | 2N697 5/- -
NKT402 19/3 | NKT20328 12/6 | 2N706 3/- | 2G371 4/-
NKT403 i6/- KT20339 "8/ 2NT06A 3/- | 2G318 4-
NKT404 13/3 2N /6 0C22 10/-
NKT405 14/% 0 3/= | 2N709 1i/6 | 00204 6/~
NKT406 13/ BC109 4/6 | 2N914 5/~ | OCa4 /=
NKT420 40/- BCY55 70/ 2N918 11/6 0C45 I8
NKT451 13/3 | BCYT0 B/~ | 2N929 713 | ASZ1T  10/-
Be
Quantity 0%
H . 100/299 15% all one tyve
Discount: 3007399 20%
1,000 25%

ORGAN BUILDERS!
SILICON N.P.N. TRANSISTORS SUITABLE FOR USE IN DIVI-
DER CIRCUITS—1/6 each or £5 per 100.

UNMARKED TRANSISTORS (tested) similar to:

2N753 1/ BSY28 1/6, BSY65 1/8, OC44 1/6, OC71 1/-, OCT72 1/-,

(9)IRP N 'ADMIUM SULPHIDE LIGHT-SENSITIVE RESISTORS
- eac

GIANT-SIZE SELENIUM SOLAR CELLS—PRODUCE UP TO
6mA AT -6 VOLTS FROM DAYLIGHT! 67mm. diameter 10/~ each.
50mm. x 37mm.. 2 for 10/-

MULLARD POLYESTER CAPACITORS FAR BELOW COST
PRICE! 0-001.F 400V 3d.,0-0015uF 400V 3d., 0-0018 L F 400V 3d., 0-0022u.F
400V 3d., 0-01u.F 400V 3d., 0-15uF 160V 6d., G- -22u.F 160V 6d., 0-2TuF 160V
6d., 1u.F "195V" 1/~

RECORD PLAYER CARTRIDGES. COMPLETE WITHNEEDLES
GP87/2 Mono 15/-, GP91/3 Compatible £1, GP93/1 Crystal Stereo 25/«
GP94/1 Ceramic 30/~

TRANSISTORISED SIGNAL INJECTOR KIT 10/-
SIGNAL TRACER KIT 10/~. CAR REV. COUNTER KIT 10/-,

VEROBOARD

2:x 17 0-15matrix 1/3 5 x33”0-15 matrix 5/6 3% x 33" 0-1 matrix 4/9
3% x 94” 0-15 matrix 3/3 17 x 24 0-15 matrix 11/« 5 x 2%” 0-1 matrix 4/7
3§ x 337 0-15 matrix 3/11 17 x 3% 015 matrix 14/8 5 x3{” 0-1 matrix 5/6
5 x 24" 0'15 matrix 3/11 8% x 23" 0-1 matrix 4/2
Spot Face Cutter 7/6. Pin Insert Tool 9/6. Termmal Pins 3/6 for 36
Special Offer! Spot Face Cubter and 5 24 x 1” boards.. ..9/9 o

PAPER CONDENSERS, Mixed bags 0-001uF to -5uF, 12/6 per 100.
SILVER-MICA, Ceramic, Polystyrene Condensers. Well assorted.
Mixed types and values, 10/- per 100.

RESISTORS. Mixed tyPes and values, i to 1 watt, 6/6 per 100. 55/- per
1,000. Wire-wound resistors. 1 watt to 10 watts. Mixed values. 20 for 10/-.
TRANSISTORS. Mixed, unmarked, mainly O.K. 7/6 for 50.

12 VOLT TRANSISTORISED FLUORESCENT LIGITS. HALF
NORMAL PRICE.

8 Watt 12" tube. Reflector type £2.19.6. 15 watt 18” Batten type £3.19.6.
IDEAL FOR CAMPING OR CARAVAN HOLIDAYS! A BRIGHT LIGHT
FOR VERY LITTLE CURRENT!

ELECTROLYTIC CONDENSERS

0-25F 3 volt 4uF 4volt 10pF 25 volt 84uF  9volt
1uF 6 volt 40 F 12 volt 20uF 6 volt 100.F 9 volt
1uF 20 volt 4uF 25 volt 2B5uF 6 volt 320uF 4volt
1-26uF 16 volt SuF 6 volt pl 1t 20 10 voit

. 3 volt sl 6 volt 000F 64 volt
2uF 350 volt BuF 3 volt Alrat 1/-each.
2-5uF 16 volt 8uF 12 volt 20 assorted

3uF 25 volt sul 50 volt
3- 2!LF 64 volt 10uF 6 volt

{our selection)
10/-

Orders by post to:

G 1; MILWARD, DRAYTON BASSETT, NEAR TAMWORTH,
TAFFS.

Please include suitable amount to cover post and pacKing. Minimum

order 10/—. Stamped addressed envelobe must accompany any enquiries.

For customers in Birmingham area goods may be obtained from Rock

Exchanges, 231 Alum Rock Road, Birmingham 8.
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COMPARE OUR PRICES !

AT-60
MK 11

4-speed autochanger
—less cartridge

LASKY’'S

price £14.10.(

Post 5;.

AUTOCHANGERS SINGLE PLAYER& o RN
e o | BEREGR s
1025 with GCM21 mono cart- cartridge £21,0.0,
ridge (Stereo Compat) £6.19.6. AP75 less carmdge £18.10.0.
2085TC with GCM21 mono SRP22 Mains model iess cart- ST
cartridge (Sterco Compat) £1.198. | g Ba.ttery model less .
SLBS with J2006 stereo cart- cartrid, £7.15.8.
ridge 5 £11.19.6. TRANSCRIPTION DECKS
SL65 loss cartridge .. £14.15.0, G‘:R ssEs - 828100
CRDITIELN og 226100, | GRITAGIL WBA Mk 11 25.8.1; WBS
SL95 less cartridge .. £85.0.0. £5.8.11.
i COLEARVIEW PERSPEX COVERS:
CRObS T 813196 | 5pei 3,5.0; SPC4 Mk 11 24.6.6.
BSR UA47 less cartridge .. £5.9.6. Postage on all above 5/~ extra.

LASKY'S GROSVENOR PLINTH

Beautifully styled by famous Scandinavian manufacturer for Garrard models SL65,
8L65, 1025, 2025, 3000, 8P25 Mk II, 60 Mk II, etc. Finished in finest qlwhty
rosewood veneer, “Stereo” emblem on front.

DENSHI BOARD RITS

NEW EXPERIMENTAL
AND EDUCATIONAL CIRCUIT
SYSTEM

The DENSHI BOARD system enables
the young experimentor and elec-
tronics hobbyist to produce a wide
range of transistor cireuits of increaa-
ing sophistication—without soldering
or the use of any tools at ali! Basically
the system comprises a slotted circuit
board into which plug-in components
and bridge pieces are set to produce up
to 30 different circuits. The com-
ponents are incapsulated in trans-

parent plastic blocks bearing the
appropriate cl;'cuit symbol and value THESE ARE JUST A FEW OF THE

thus bling even the CIRCUITS YOU CAN BUILD IN
novice to visually grasp the funda- MINUTES :

mentals of circuitry after only a few VARIOUS RADIO RECEIVERS, AMP-
moments study. In sddition each LIFIERS, MORSE CODE PRACTISE
DENSHI BOARD KIT comes com- DEVICE, CONTINUITY TESTER,
plete with an 80 page manual of SIGNAL INJECTOR, SIGNAL TRACER,
circuits and data. WIRELESS MICROPHONE ETC., ETC.

DENSHi BOARD KIT SR-1A comprises:

Base board; tuner block; 4 resistors; choke coil; transformer; 28A transistor for RF; 2
diodes; 3 capacitors; battery block; morse key; antenna lead; crystal earphone; various
bridge and connecting pieces and S0 page manual. This kit permits the building of 16
basic circutits.

LASKY'S PRICE £4.19.6 ro: 35

DENSHI BOAR D KIT SR-2A as SR-1A but with the following additional parts :
288 transi: for A’ ;1 crystal mier test probes; electrode;
additional connechng pleces 9V battery. Thls kit permits the building of 30 basic cireuits.

{ LASKY'S PRICE £7.2.6 rwu

| LASKY'S PRICE 81/0 ross |

ALSO AVAILABLE IN WALNUT 70/8 &
Post 2/6

TINTED PERSPEX COVER 45/,

FANTAVOX TV-1008

VHF AIRCRAFT BAND ==z
AND AM RECEIVER

The first pooket size Receiver of its
type allowing you to “‘tune-in”
anywhere to the entire air-to-
ground, ground-to-air communica-
tions band covered by 108-137Mc/s
in addition to full AM medium wave
band cover of 535-1605Kcfs. An
extremely sensitive 10 transistor
and 2 diode, superhet circuit plus 1 g
variable capacitor and 1 thermistor.
Intermediate frequencies: AM-455
Kefs; VHF-10-7Mecfs.  Output
power: 200mW. 2}in. Permanent
Dynamic 8 ohm speaker, earphone
also provided for “‘silent’’ listening.
A Dbuilt-in ferrite rod aerial is
provided for AM reception and a fully dir for VHF r i

the latter when collapsed neatly clips across the top of the set. Power is from 4-1-5v
pentight cells and a jack socket for connection to a suitable AC converter is also provided.
The Model TV-1008 iz extremely well made and finished in grey plastic with metallic
blue speaker baffic, chrome tele. plc antenna; attached wrist strap is also provided.
Size 63 x 3§ x 14in. el with earphone, instractions and circuit
daba

1 LASKY'S PRICE £8.7.6 r«is:-

AR e v tad e AR e
AR |

T tel 5 4

EXCLUSIVE FIRST THE IC 403
INTEGRATED CIRCUIT AMPLIFIER
MODULE

AVAILABLE
NOW !

These tiny modules—size on]y 25 x 10 x 5 millimetres—
represent the most amazing breakthrough in circwt
design since the introduction of the transistor. The actual circuit—no bigger than a pin-
head~—is incapsulated in solid plastic fused with the heatsink and connecting pins to make
an almost indestructible unit. The ¥C-403 is an integrated power and pre-amplifier requiring
only the addition of tone and volume controls, power source and speaker to form a com-
plete audio amplifier of 3W output. Ongma.lly developed for computer and space projects—
there are many a.pphcahons for these unigue devices, wherever high efficiency and ultra
compact gize is required, i.e. miniature P.A. and sudio amplifiers, intercoms, electronic
ns, tape recorders etc. ete.

SPE(!IFIUATION (ratings at 20°C): Output power typically 3W from 250mV input.
Frequency response 20 Hz to 80KHz 1 3dB. Power amp. distortion 0-3% (at 1W, 400Hz).
Pre-amp. gain 24dB. Power amp. gain 26dB. Max. operating voltage 21V. Min. operating
load 7'5 ohms. Noise level —75dB. Pre-amp. input imp. 2m/ohms. Pre-amp and power
amp. D.C. input current 50N.A.

THE IC-403 IS AVAILABLE FROM STOCK EXCLUSIVELY
FROM LASKY'S—COMPLETE WITH INSTRUCTION DATA

AND SUGGESTED CIRCUIT APPLICATIONS.

| IASKY'S PRICE 52/6 wws

| GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL :

16 colour page catalogue in large 16 X 11in. format packed with 1, 000 s of iters
| from our vast stocks. Hi-Fi, Radio, Blect: Test Equi

etc., ete. l
Ly L i X K % N

Send 1/~ for post only and inclusion on our regular mailing lst (5/— overseas)

Innaskkyv's Ra.d.io Tadizmited @Eirng,

7 EAGWATE RAD, LMD, W, |
K| THTI["JHuFt [T. WD, LONDO i

All I'I."IAIl URDER AnD EDHP.E“F[]N[]EI'LII:E T0: 3-16 CAVELL STREET, TGWEH HAMLETS, LOMDON, £.1

Ted.: O1-790 4821



VALVE SAME DAY SERVICE
NEW! TESTED! GUARANTEED!
SETS  180,15% Toja Dhrbt, broo, Dikos, Diso. 4 or2eje.

0z4 4/8]20F2 13/6 | DE96 9/- | EL34 9/6) PCL84 7/8[ UBF89 6/9
1A7GT 7/6|20Ps 11/9|DL35 5/~ | ELAl 10/6 | PCLBS B/-| UCS2 /-
1HSGT 7/8|20P4 18/6 | DL92 5/0 | EL84  4/9| PCL86 8/- uces4 7!
INSGT 7/9)28L6GT 5/— | DLo4 /— | EL80 PENA4 12/6 | UCC85 8/
1iR6 5/9 |256U4GT11/6 | DL96 /- | EL500 12/6 | PEN36C15/- | UCF80 8/
185 4/8 |30C1 6/6 | DY86 jo | EM80 - 5/9 | PFL20012/8 { UCB42 8/
1T4 2/9 180C15 13/~ | DYS7 9 | EMBl 6/9| PL36 9/9 | UCHB1 @/
/6 (;

/

/

/!
884 5/9 30017 16/- | EABCSO EMS84 /6| PL81 ~ 7/3| UCL82
3v4 ¢/- |30C18 11/6 | EAF42 8/0 | EMS7 7/¢ | PL82 -1 UCL83 1
5UAG  4/6|30F5 16/—|EBo1 /8 |EY5l 7/3|PL83  7/-| UF4l 1
SFY3GT b5/9|30FL1 13/9 | EBC33 8/~ |EY86 6/8{ PL84  8/6| UF8s
5Z4G  7/6 |30¥L1214/8 | BBCAl 9/9| EZ40  7/6 | PL500 13/-| UF89 [
§/30L2 12/— |30FL14 12/~ | EBF80 6/9 | BZ41  7/6 | PLo04 13/6| UL4l 10/
6ALS ©9/8|30L1  6/6 | EBF9 6/8 |EZ80  4/¢| PL508 23/8| UL4d 20/
6AMS 8/6 |30L15 14/- | ECOSL 4/9 | EZ8l  4/9| PL802 14/6| ULs4  7/-

6AQ5 4/980L17 15/6 | ECC82 4/9 | Gzsz  §/9 | EM84 UMs4 /-
6AU6 4/6 [30P4 12/- [ECCS3 7/-|Gz34 9/9 | PX25 10/6{ UYL 7/8
6ATS 4/-[30P12 13/9 | ECC84 5/6 | KTsl 8/9 | PY3L UYss 5/9

1!

6BES  4/9 |30PL1 13/9 | ECC80412/- MCE:MOOLS‘— PY33 10/-| VP132i21/-
6RJ6  7/- |30PL1315/6 | ECF80 7/-|N78 14/9{ PX81  §/3| Z77
6BW6 13/- |30PL1415/8 | ECF82 b5/9 | PABCSO 7/ | PY82  6/8 | Transistors
6F13  8/8|35L6GT 8/ ) BCH35 6/- | PC86 10/3| PY83  G5/9| AC107 8/6
6Fl4 O/~ {365W4 4/6 | ECH42 10/6 | PC88 10/8 | PY88  6/8| ACi27 /-
6¥23 14/3 |35Z4GT §/- | ECH81 5/9 |PCos 8/6 | PY800 7/6{ AD140 78

i »
GESG  4/8|AC/VP210/- | ECL8O 8/9|PCo00 8/- | R19  6/6[ AF116 8/-
C|AzZs1  9- /8| R20 - 12/8
6V6GT 6/6|B720 138 | ECLSS O/ |PCCSS /6 | TH2LC 1359 AF124 776

6X5GT 5/9|CL33 18/6 | EF37A /6| POCSY 10/6 | U26  12/- | AF126 -7/-
7B 4/9 | PCC18911/8 | U47  13/6 | AF127T 3/8
706  6/9|DACs2 7/3| EF4l 10/9 | PCFs0 6/6| U495 13/6| 0C26  5/9
7Y4  6j6|DA¥D1 4/8 | EF80 4/9 [PCFsz 6/8| Us2  4/6) OC4d  2/8
10F1 14/-|DA¥96 6/6 | EF85 6/ (PCF36 9/8| U8  4/3|0C45 98
10P13 15/6 [DF3s 7/9|EFse  6/3 | PCF20013/8 | Ulol '12/6 | OC71  2/6
12AHS 33/-|DF91 2/9 | EF89  b5/3 | PCF80013/6| US01 19/6 | OC72  2/6
12AT7 4/9|DF96 6/6 | EF91  3/6 | PCF801 6/9 | UABC806/9 | OCT5  2/6
12AT6 4J0 [DH77 4/- |EF94 4/6 [ PCF802 86 | UAF42 9/6)0C8l  2/8
u 7 12AU7 4/9 |DHS! 10/9 | EF183 6/ | PCFB0511/6| UB4l 6/6 | OCS1D 2/8
raln ortomorrow swor 12AX7 4/0 |DK32 7/8|EF184 5/6 | PCF805812/- | UBC41 8/6|0C82  2/3
12K8GT 7/~ |DE91  5/9 | EHO0 6/3 | PCL82 7/~ | UBC81 7/~|0Cs2D 2/6

19BG6G17/6 | DE92  9/8 | ELS3  8/9 | PCL8B 8/- | UBF80 GI: 0C170  2/6

in Radio and Television §!| ..READERS RADIO

ESSEX. Tel. 01-550 7441

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per

at Th e Pe m b ri d g e c 0' I e g e valve extra. Ay Parcel Insured against Damage in Transit 8d. extra.
of Electronics.

The next full time 16 month College Diploma
Course which givesa thorough fundamental
training for radio and television engineers,
starts on 3rd September 1969.

The Course includes theoretical and practical

instruction on Colour Television receivers and is < D
recognised by the Radio Trades Examination FABUwUS VM-Ul . % D, B
Board for the Radio and Television Servicing i TR%l\EIRIESJO‘wSFED el
Certificate examinations. College Diplomas are 1 § 3 e e i - ¥
RECORD PLAYER
awardod o successful students. s enes | ANTASTIC BARGAIN OFFER !
. o & g with ‘the L 1" "
The way to get ahead in this fast growing industry B sansistorisad amplitir TRANSCONTINENTAL”
ind th H f hi which comes complete with FULLY TRANSISTORISED STEREOPHONIC
—an in UStI’Y 4 at gives you man\( ar-reaching 0" x 6 speskers and the RAOICGRAM CHASSIS
opportunities—is to enrol now with the world |atest BSR :‘ il;‘::ﬂg:"""/ Complete with 2-10” x s; speakers and the la:em
H ini R ; . ‘BSR M S R Ch: - 1
famqus Pembn'dge College. Mlmmum entrance ':;‘,“.‘;u?;’m e angio radiwﬂ:;n‘c;t/ ht;rfe:orn::logriceoalrllgl.eYr a complete
requirements: ‘O’ Level, Senior Cambridge or anly 437 deep, 18 SENSISOISR 40 Watts Total output 341 P&P
equivalent in Mathematics and English. T 4 diodes, ssparste B35 47 Trangisors & 10 diodes "D GNs.17/6
and Trchle =10 Walls OVCR paqy FTTED NO TECHNICAL KNOWLEDGE NECESSARY
ower, Freguency Yesh H.P. available £12.1.6 dep. plus 18 monthly pay-
— o e o o — s o — i S e 518,000 /%, | STALL ments of 32/~ (Total H.P. £40.17.6).
" o é‘éﬁ‘{um KNOWLEDGE 1. “ig Send £12.19.0 today
To: The Pembridge College of Electronics REQUIRED oo
only Gns- o6

(Dept. PW3), 34aHereford Road, London,W.2

Please send, without obligation, details of the
Eull-time Course in Radio and Television.

H, P. terms available. ¢

Dep. £9.16.0 & 12 mon-
thhy payments of 36/9

o).

Total H.B, £31.17

(Send £10.13.6 today.

\ Vailable seo- § Callers
NAME Amplifier 7 Gns.
arately at only ¥ - B Welcome
o D I I BN SN S S I S S e 0N

ADEIRESS PoST rPLEASE SEND ME FREE DETAILS OF YOUR RANGE ] ; 1

........ #

226

PEWRTeY 0 CHASE SiDE, SOUTHGATE. Dep. P869
LONDON, N.14. TELEPHONE PAL 3733/9666
11 L3




23, TOTTENHAM

ts of an all tr

PREMIER RADI

COURT ROAD,

LONDON, W1

The Premier Stere System

and mounted in teak finish plinth with perspex cover and two matching teak finish 1 y comp
plug in and play. The 10 transistor Amplifier has an output of 5 watts per channel with inputs for pick up, tape and tuner also tape output socket.

Controls; Bass, Treble, Volume, Selector. Power on/off, stereo/mono switch. Brushed aluminium front panel. Black metal case with teakwood ends:
Size 12” x 53” x 33" high (Amplifier available separately if required £14.19.6. Carr. 7/6).

i

0 55 o e L e g SR £ £l o
stereo amplifier, Garrard Model 2025 auto/manual recortL'l player unit fitted stereo/mono cartridge

| +5-0xFORD sT.

=<1 YT 1_23_

TOTTENHAM COURT RD.

Tel: 01-636 3451 | Mo 11T

systems. A

and supplied ready to

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION
All leading makes available including Rogers, Armstrong,
Dulci, Wharfedale, Goodmans, Goldring, Bhure, etec. ete.

E.M.I. 13X 8in.
HI-FI SPEAKERS

Fitted two 24in. tweeters and

crosrover network. Impedance

15 ohms. Handling capacity 10

watts, Brand New. 99/6, p. & p.
6

/8.
§ Also available without tweeters
d 49/6,p. & p. 7/6. -
TEAK FINISHED CABINET
8ize 174 X 10 x 7iin. Ideal for
ahove speakers £5.10.0, p. & D.
10/-.

PICK-UP CARTRIDGES
AT MONEY SAVING PRICES!

GOLDRING GBOO (Stereo) .................. £0.10.6
B & O 8P1 (3tereo) ......... e . 5.
PICKERING V15/AC2 (Stereo) ..... £8.10.0
SONOTONE 9TAHC/Diamond (8tereo) 15.
ACO8 GP21/18C (Mono compatible) . . £1.18.5
ACOS GP93-1 {8tereo) . 2. 8.
ACOS GP94 (8tereo) .. 14,

B S R X3SM (Mono compatible}
B 8 R X3H (Mono compatible}
RONETTE 105 (Btereo)
RONETTE 106 {Stereo)
All complete with mounting bracl
Post and Packing 1/6 each

SPECIAL OFFER OF
SHURE
STEREO CARTRIDGES
Look at our special prices!

M3D  List £8.10.6.  Premier Price £6.19.6
M24-5 List £14.9.1.  Premier Price $11.11
M44C  List £12.19.5. Premier Price 810.10.
MAE  List £17.8.4.  Premier Prico £13.19.
M55E  List £20.15.1. Premier Price £16.19.
M?75-6 List £17.84.  Premier Price £18.19.
M75E  List £25.18.10. Premier Price £21.0.0

Post and Packing 1/6 each

“PREMIER"
TAPE CASSETTES

C60 (%) 10/6
C90 (mn) 15/-
€120 (=) 20/-

P. & P. 1/~

CASSETTE

HEAD

CLEANER

Removes unwanted deposits

from delica tape heads.
TFits all cassette recorders.

15/- fj_& P.

HI-FI STEREOQ
HEADPHONES
Designed to the highest
possible standard. Fitted
3," speaker units with
soft padded ear muffs.
Adjustable headband.
8ohm impedance. Com-
plete with 6ff. lead and
stereo jack plug.
P.&P:

Bf~.
MONO HEADPHONES 2000 obm 14/6 P. & P. 2/6.

STEREO STETHOSCOPE SET Low imp.25/- P. & P. 2/-,
MONO STETHOSCOPE S8ET Low imp. 10/6 P. & P. 2/-.

“PREMIER"
SPEAKER SYSTEM

Specially designed oiled teak cabinet
with vynair front. 8ize 123" high,
74" wide, 81" deep. Fitted 6} EMI
8ohm Bass speaker with rolled
surround and matching 3”7 E.M.I.
tweeter. Fully lagged.

£7.19.6 &

MULTI TESTERS

MODEL D14. A really versatile instru-
ment that makes a handy pocket size
tool. Measures AC or DC voltage In three
ranges of 0—15-150-1000 volts. Resistance
0-100,000 ohms, Current 0-150 mA D.C.
Sizeton]yéeai x2ix lgiu. Complete with
battery, teat leads an P.&P.
instructions. 49/ 6 2/6.

POCEET BIZE MODEL. With wide-
angle, jewelled meter movement, ceramic
long-life, low-loss switching, tough impact
resisting case. Sensitivity 20,000 ohms/
volt D.C. 10,000 ohma/volt A.C.

19 Ranges: 0-5-25-50-250-500-2500 volta
DC. 0-10-50-100-500-1000 volts AC.
0-50 uA-2-5 mA-250 mADC. 0-6000 ohms-
6 megohms, 10u uf-0-001 mid-1 mid.
—920 to +-22dB. Complete battery. test

ladand  £4.19.6 [ 2%

instmctions.

WELLER SOLDERING TOOLS

“Expert”” Solder Gun.
Saves time and simplifies
xoldering in the home and
service dept. Two position
trigger gives instant dual heat.
100/140 watt. 240 volt A.C.

87/6 P. & P. 2/-.
“Marksman’®  Soldering Iron.
Lightwelght, conventional 3/,.”

peneil bit. Ideal for regular bench
use and all those jobs around the
home. 25 watts. 240 volt. A.C.
31/8 P. & P. 2/-.

MONO GRAM AMPLIFIER

21 watts output. Usea EL84 valve, double wound mains
transformer. Ideal for use with any record deck. Volume/
on/off and tone controls on flying leads. Output impedance
3 ohms. Size overall 53w, ¥ 5}”d x 3*h. A.C. 200/240V.
ONLY 69/6. P. & P. 5/—.

JULIETTE NA.5018 5 BAND 18 TRANSISTOR
MAINS/BATTERY RADIO 2

Covers AM 540-1800Kc/s. Marine
1-6—4-6Mc/s. FM 85-108Mc/s. VHF
108-134Mc/s. PB 148-174Mc/s. Fer-
rite bar aerial for AM/MB. Telescopic
aerial for FM/VHF/PB. 4° P.M.
Speaker. Operates on AC 250v. or
D.C. by four 1:-8v. batteries. Size:
937 x 53" x 8%
PREMIER 3
PRICE

GNS.
P. & P.10/-.

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
and 50ft. connecting
wire. Compact size, two
way call system. Ideal for
home, office, factory, etc.

49/6 P. & P.
4/-.
FOUR STATION INTERCOM. Master unit and 3 slaves.

Ideal for office and home. Complete with battery and
connecting wire £7.18.8 P. & P. 5/6.

““VERITONE'* RECORDING TAPE
FROM EXTRA STRONG
THE GUALITY IS UNEQUALLED,

TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped—attractively boxed.

POLYESTER 22/6
POLYESTER 87/6
POLYESTER 12/6
P.V.C.
POLYESTER 25/~
POLYESTER 50/~

SPECIALLY MANUPACTURED IN USA.
PRE-STRETCHED MATERIAL.

LPS 37 26¢' P.V.C. 5/6 DT8 53" 1800°
TT3 3 450° POLYESTER 7/6 TT6 53" 2400
DTS 3;" 600’ POLYESTER 11/6 SP7 77 1200
§P5 §5” 6000 P.V.C. 8/6 LP?7 77 18007
LP5 5 9000 P.V.C. 10/~ DT? 77 2400
DT55” 12000 POLYESTER 16/ TT7 77 36800
LP6 53* 1200° P.V.C. 12/8

TAPE SPOOLS 8* 1/, 5%, 57, 7" 1/9. TAPE CASES 5*, 517, 7" 2/6. ;
Post and Packing 3” 1/-, 5%, 52” 1/6, 7” 2/—. (8 reels and over Post Free}.,

15— f
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RACAL RA-17

Flrst ministry re|easn of these world
fon r . Fre-
quency range 500 kc/s-30 Mc/s. Avall-
able in excellent condition, fully tested
and guaranteed. £150. Carr. 40/~

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne frequency meter
covering 17-8  Me/s.

Operation on 6 volts D.C.
Ideal for amateur use.
Available in good used con-
dition. £5.18.6. Carr. 7/6.
Or brand new with acces-
gories. £7.19.8, Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1-2-19 Mec/s. Mains or
12V, D.C. operation. Complete with calibra-
tion charts. Excellent condition. $12.10.0,
Carr. 30/-.

MARCONI
CT/44/TF956

AF Absorption
Wattimeter

1 w/fwatt to 6 watts.
£20. Carr. 10/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

Frequency 0-20 Kcjs. on 2 ranges. Output
5000 or5k Q. Operation 206/250V. A.C.Sup-
plied in perfect order. $12.10.0. Carr. 10/-.

AVOMETERS

Supplied in excel~
lent condition,
fully tested and
checked. Com-
plete with prods,
leads and instruc-
tions. Model 474
£0.188. P. & P,
7/6.

SOLARTRON CD-1016
OSCILLOSCOPE

UNR-30 4-BAND COMMUNICATION RECEIVER

Covering 550 Kcfe—30 Me/s. Incorporates BFO. Built in
speaker and phone jack. Metal cabinet. Operation 220/
240V. A.C. Supplied brand mnew, guaranteed with

Carr. 7/6 13 gns-

instructions.

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE

| 4 bamd recelver covermg 350 Kc/s t0 30 Me/s.
and

d on 10, 15, 20,

| 40 and 80 metres. 8 va.]ve plus 7 diode eircuit.
4/8 ohm output and phone jack. 88B-CW @ ANL
@ Variable BFO @ S meter ® Sep. bandspread

4 Gia) @ LF 455 Kojs @ Audio output 15 W.

i "‘ Variable RF and AF gain controls.
e A.C. Mains, Beautxfully designed. Size:

[ ]
115/250V.
7X15x

wu;h m.structwn manual and service data. £42.10.0, carriage paid. TRIO COMMUN-
IGATXON TYPE HEADPHONES. Normally £5.19.6. OUR PRICE £8.15.0 if purchased with

above receiver.

TRIO JR-500SE
RECEIVER IN STOCK

10-80 METRE AMATEUR COMMUNICATION

£69.10.0. Carr. paid.

SPECIAL BONUS OFFER! TRIO SP5D Matching Speaker Mate
and TRIO HS4 Communication Headphones Normal Value
£10.7.0.. FREE OF CHARGE with every JR.500SE purchased. :

HAMMARLUND SP600JX
COMMUNICATION RECEIVER

High quality professional dual conversion communication
receivers available for the first time in this country at a
reasonable price. Frequency range 540 Kc/s-54 Me/s. in
6 bands variable tuning or 6 channel erystal controlled.
25 watt output into 600 ohms. Input 110/230V. A.C.
20 valve circuit incorporating: Xtal filter B.F.0. A.N.L.
Xtal calibrator, 8 meter etc. Size 19x12x 22in. (List
£520). Offered in excellent condition, fully tested and

checked. £100 each.

LAFAYETTE LA-224T TRANSISTOR STEREQO AMPLIFIER

19 transistors, 8 diodes, IHF music power, 30W
at 8Q. Response 30 20 000 + 2dB at 1W. Dis-
tortion 1% or less. Inputs 3mV and 250mV.
Output 8-16Q. Separate L and R. volume con-
trols. Treble and bass control. Stereo phone jack.
Brushed aluminium, gold anodised extruded front
Ppanel with complementary metal case. Size 103 x
3 9/16 x7 13/16in. Operation 115/230V. A.C.
£28. Carriage 7/6.

MARCONI TEST EQUIPMENT
EX-MILITARY RECONDITIONED.

TF.144G
STANDARD BIGNAL GENERATORS, 85 Kc/fs—
25 Mc/s, £25. Carr. 30/—. TF.885 VIDEO OSCILLA-
TOR 0-5 Mc/s £45 Carr. 30/—. TF.195M BEAT FRE-
QUENCY OSCILLATOR 0-40 Kc/s. 200/250V. A.C.
$20 Carr. 30/-. TF.142E Distortion Factor Meter,
£20 Carr. 20/-. All above offered in excellent condi-
tion, fully tested and checked. TF.1100 VALVE
VOLTMETER, Brand New, £50. TF.1267 TRANSMI

SION TEST SET, Brand New, £75. TF.1371 Wide Bmld Millivolt Meter, Brand New. £50,

Double beam. D.C. To 5 Me/s.
condition. £65 each. Carr. 20/-.

AM/FM SIGNAL GENERATORS
o, TR, Oscillator Test No.
= .. 2. A high guality
i < § precision instru-
ment made for the
b ministry by Airmec.
Frequency coverage

Incor-
porates precision dial, level meter, precision
attenuator 14 V-100mV. Operation from 12
volt D.C. or 0/110/200/250 volt A.C. Size
12 % 83 x 9in. Supplied in brand new con-
dition complete with all conmectors fully
tested. £45. Carr. 20/-.

GEARED MAINS MOTORS
Paralux type SD19 230/250V. A.C. Rever-
sible. 30 r.p.m. 40 lb./ins. Complete with
cal;acitor. Excellent condition. 99/8. Carr.
10/—.

SINCLAIR EQUIPMENT

Z12 12 watt amplifier, 88/6
PZ4 Power Supply Unit 88/6
Bterco 25 Preamp. £0.19.6
5 QI4  Speakers £7.19.6
Microm: atxet Radio Kit.

ALL POST PAID
SPECIAL OFFER

Two Z12 Amps., PZ4 Power SBupply, Stereo

95 Preamplifier, £28, or with two Qid

gpeakers, £37.

NEW SINCLAIR 2000 SYSTEM

35 watt Integrated Amplifier, £28. Carr. 5/-.
Belt-powered FM Tuner, $25. Carr. 5/-.

ECHO HS-606 STEREGC HEADPHONES

Wonderfully com-
fortable. Light-
weight adjustable
vinyl  headband.
6ft. cable and
stereo jack plug.
26-17,000 ops. 8

ohm _ imp. 67/8
P. & P. 2/6.

LAFAYETTE DE-LUXE 100K Q/VOLT
“LAB TESTER» Giant 6}in. scale. Built-in

1K/10K/100K/10M/
10MQ. — 10 to 49-4dB
£18.18.0. P, & P. 5/~

MODEL AS-100D. 100K/ ¢
VOLT. 5in. mirror scale.
Built-in meter protection.
0/3/12/60/120/300
/600/1,200v. D. C 0/6/30/
120/300/600v

104 A/G/SO/SOOmA/
12 ‘amp. 0/2K/200K/2M/
200M Q. —20 to +17dB.
£12.10.0. P. & P. 3/6.

MODEL TE-80 50,000 O.P.V.
mirror scale overioad protec~
tlon 0/3/12/60/300/600/ 1200v.
0/6/30/120/300/1200v.
D C +03/6/60/600mA.. D.C
18K /160K /1:6/16meg Q. —20
to +63dB.£7.10.0. P. & P. 3/-.

MODEL TE-70,

0.PV. 0[3/15/60/300/600
JL,200v. D.C. 0/6/30/120/
600/1,200v. A.C. 0/301A
/3/30/300mA. 0/16K/160K
/1-6M/16 Meg. Q
£5.10.0. P. & P. 3/~

MODEL PT-34, 1,000
0/10/50/250/
d

0[1/100/500/mA
0/ llf;gK 0. 39/6.

RUg
@oo

TE-900 20,0000/VOLT
GIANT MULTIMETER
mirror scale and overload
| protection. 6in. full view
§ meter. 2 colour scale. 0/
2:5{10/250/1,000/ 5,000
v. AQC. 0/25/12-5/
10/50/250/ 1,000/5,000v.
D.C.O/501A/110/100
/500 mA/10 amp. D.C
02K[200K/20  MEG.
OHM. £15. P. & P. 5/-.

Super 50k Qfvolt Multi-
meter. D.C. volts 12 mV
—1000V. A.C. voits 1-5V H
-1600V  D.C. curren
25(2A-10 amp Ohms 0—
10meg QdB —20 to +81
dB. Overload protection.
£12.10.0. Carr. 8/6.

PROFESSION-
AL 20,000 opv
LAB. TYPE
Multitester.

Automatic
overloa.d pro-

scale. Ranges: 1/10/50/250/500/1 000 volts

D.C. and A.C. 50024, 10mA, 230mA
Current: 0/20K, 200K 2 megohm. Decibels:
—20 to +22dB. £5.19.6,

P. & P. 2/6.

MODEL  TE-80. 20,000

O.P.V. 0/10/50/100/500/
1,000v A C 0/5/25/50/250/
500/1,000v D C. 0-50u4,
5/50/600mA. 0/6K/80K/600
K/6meg. £4.17.6. F. & P. 3/-.

MODEL TE-12

{ 20,000 O.P.V. 0/0" 6/6/30/120/
600/1,200/3,000/6,000v,
0/6/30/120/600/1,300v. A C
0/601L.A/6/60/600mA.. 0/6K/
600K /6Meg./60 Meg.Q 5OpF.
0-2mFd. £5.19.8. P. & P. 8/6.

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost  economy  oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP3-1 mHaz.
imp 2 meg{ 25 pF.
INuminated scale. 2in.
tube. 115 x 180 Xx
280mm. Weight 8lb.
220/240V. a.c.
brand new with
book. £22.10.0. Carr. 10/-.

FIELD TELEPHONES TYPE L

Generator ringing, metal cages. Operates from
two 15V batteries (not supplied). Excellent
condition. £4.10.0 per pair. Carr. 16/-.

TE-40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg.

input 10 ranges:

Decibels 40 to
Supplied  brand
new complete with leads
and  instructions. Opera-
52/30V. A.C. £17.10.0. M

AUTO TRANSFORMERS

0/115/230V. Step up or step down. Fully
shrouded.
150 W. £1.12.6. P.

7,500 W. £15.10.0, P.

TE22 SINE SQUARE WAVE

AUDIO GENERATORS

Sine: 20¢fs  to
200 Kcfs on 4
bands. Hquare:
20c/s to 80Kefs.
Oufput imped-
ance 5,000 ohms.
200/250V. A.C.
Supplied brand
new and guaran-
teed with instruc-
tion manual and leads, £16.10.0. Carr. 7/6.

TE111. DECADE
RESISTANCE
ATTENUATOR

Variable range 0—
111dB. Connections,
Unbalanced T and
Bridge T. Impedance 600 Q range (0-1dB x
10) + (1dB x 10) + 10 + 20 + 30 + 40dB.
Frequeney: d.c. to 200kHz (—3dB). Accur-
acy: 0:05dB. +Indication dB x 0-01.
Maximnom input less tha.n 4W (50V) Bullt m
6000 load resist

switch. Brand new £27 100 P. & P, 5/—

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 XKefs~500 Mc/s on
6 bands. Directly call-
brated. Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion.  220/240V. A.C.
Brand new with instruc-
tions. £15, Carr. 7/6.
8ize 140 x215x 170 mm.

Heavy duty lght
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset).
Housed in_strong
plastic case, Flashing
rate between 60-120
per minute. 12V
DC operation. Maxi-
mum load 6 amps. Size 2-11/16in. dia. X 4in.
Supplied brand new at a fraction of original
cost. 8/8 each P. P. 2/6. (3 for 17/6 P. P. 4/6)

Full range of all components - valves
semlconductors test equipment
T s -+ hi-fi i all at

discount prices.

G. W. SMITH

& CO (RADIO) LTD.
Also see oppos. page




~ NEW CATALOGUE

Nearly 200 pages giving full details of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION

EQUIPMENT AND HI-FI EQUIPMENT.

SRP22 Mono £6.10.0

Each section greatly enlarged and fully #1025 Mono  £7.10.0 ,A70 MEII £12.10.0

illustrated. Thousands of items many at +10%5 Stereo 87,150 (ATOOMETL 2&}2’8
: . 1

bargain prices. ‘ggggTs;‘é’e" £7.198  Ap75 819, 0.0

i s 401 £28. 7.8

Free Discount Coupons Value 10/ MonojStereo $8.178  cuns b i

*3000 Stereo  $0.19.6  SL95 £35. 0.0

SRP22 Stereo £6.19.8

*8P25 MK IT £11.19.8
*8L55

Carriage/insurance 7/6
Bases £3,19.8. Perspex covers £83.10.

extras any model. WB4
Special offer base and cover available for these
models at £4.15.0. Carr. 5/-. Full range of Garrard accessories available.

13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
pose D/B oscilloscope.

TYPE

T.B. cps-750 Kefs.
Bandwidth 55 Me/s.
Sensitivity 33mV/CM.

Operating voltage 0/110/

200/250V. A.C. Bupplied

% | in excellent working con-

& | dition. £22.10.0. Or com-

plete with all accessories,

% probe, leads, lid, ete.
£95. Carriage 30/-.

- PP ——
ADMIRALTY B.40 RECEIVERS
Released by the Ministry. High' quality
10 valve receiver manufactured by Murphy.
Coverage in & bands 650 Ke/s-30 Me/s. LF.

500 Kefs. Incorporates
2 R.F. and 3 LF.
stages, band-pass filter,
noise limiter, crystal
controlled B.F.0., cali-
brator. OfF oufput,
ete. Built-in speaker,
output for phones.
Operation 150/230 volt
A.C. Size 194 x18%x
16in. Weight 114 Ibs.
- Offered in good work-
ing condition. £22.10.0. Carr. 30/-. With
eircuit diagrams. Also available B.41 L.F.
version of above. 15 Ke/s—700 Kefs. $17.10.0.
Carr. 30/-.

R209 MK 11
COMMUNICATION RECEIVER

11 valve high grade communication receiver
suitable for tropical use. 1:20 Me/s on 4 bands.
AM/CW/FM operation. Incorporates Dpre-
cision vernier driver, B.F.0O., aerial trim-
mer, internal
speaker and
12¢. D.C.
internal po-
wer supply.
Supplied
in vy

LAFAYETTE SOLID STATE HAG00 RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 1506 Ko/s-400 Ke/s and 550 Ke/s-30 Mc/s
F E T front end @ 2 mechanica] filters ® Huge
dial @ Product detector @ Crystal calibraior @
Yariable B?O..gggge limiter @ § meter ® 24in

operation @ RF gain control. Size 15in.x 9%in. x
8%in. Weight 18 Ibs. EXCEPTIONAL VALUE.
£45, Carr. 10/-. 8.A.E. for full details.

AC./12V. D.C. neg. earth

12V. D.C. Neg. earth. $37.10.0, Carr. 10/-.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER
A completely new transistorised receiver covering "
152-174 Me/s. Fully tunable or crystal controlled
(not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. Bquelch and vol
ume controls. Tape recorder output. 75Q aerial
input. Headphone jack. Operation 230V. A.C./

o

Brand new, guaranteed and carriage paid.

Output
1 amp.—£5.10.0; 25 amp.—£6.15.

High quality construction. Input 230V. 50-60 cycles.
full variable from 0:260 volts. Bulk quantities available.
amp.—£9,16.0;
8 amp.—£14.10.0; 10 amp.—#$18.10.0; 12 amp.—£21.0.0;
—2

CLEAR

First grade quality Moving Coil panel meters available ex-
. stock. 8.AT. for illustrated leaflet. Discounts for quantity.
Type MR 38P.

12}/,,in. square fronts.

Postage Extra. Lalger sizes available—send for lists.

PLASTIC PANEL METERS

150v. D.C.. 455/-

.25/~ ..28/-
.. 25/~ .. 25—
. .25/ ..25/-
..25(- . gg;—
. Zg;: oo
L. .25/~

.25/~ L A.C.. 25/
25/- 8 meter LmA 29/6
254 VU meter ..38/6

. TRANSISTOR
HIGH QUALITY
'TUNER, SIZE
, ONLY 6x4x2%n.
18 1I.F. stages.
, Doubse tuned dis-
71 criminator. Ample
output to feed mest
amplitiers.Operates on 9Vbattery.Coverage 88
—108Me/s Ready built ready for use.Fantastic
value for money. £6.7.6. P. & P, 2/6.
Stereo multiplex adaptora 99/6.

TRANSISTORISE
TWO-WAY '
TELEPHONE '

INTERCOM '

Operative over amszingly
long distances. Separate call
and press to talk butions,
2-wire connection. 1000’s of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteri¢s and
wall brackets.

£6.19.6. P. & P. 3/6.

% TRANSISTORISED FM TUNER %
.6

i8A  Transistorised
al Generator. 5 ranges
cT12—-30mHz. An inex~
ive instrument for the
dyman., Operates on
attery. Wide easy to
scale. 800kHz modu-
ibn.  BEX 5§ X 3fin.
iplete with jmstruc-
5 lf.nd leads. £7.18.

&
MODEL ZQM TRAgSISTOR CBECKER
It has the fullest capacity for
checking on A, B and lco.
Equally adaptable fo
checking diodes, etd.
: 0-7-0-9967.
0-50
0-5m Al

microamps
Resistance for diod)
200Q-1M Q. Supplie

condition,

" Carr. 20/~

ADVANCE
TEST EQUIPMENT

Brand new and boxed in original sealed cartons
VM. 76 VALVE VOLTMETER. R.F. measure-
ments in excess of 100 Mec/e and D.C.
measurements up to 100V with accuracy of
+29 D.C. range 300 MV to 1 KV. A.C.
range 300 MV to 300 V RMS. Resistance
+02-500 MQ . Price £72,

VM.78 A.C. MILLIVOLT METER. Tran-
sistorised 1 MV-300 V. Frequency 1 ¢fs to
1 Mc/s. Price £55.

.79 UHF MILLIVOLT METER.
sistorised. A.C. range 10 MV-3 V.
current range ‘0lpLA—3 MA. Registance
1 ohm-10 megohms. Price £125.

H1B AUDIO SIGNAL GENERATOR. 15 c/s—
50 Kcfs. sine or square wave. Price £30.
J1B AUDIO SIGNAL GENERATOR. 15 ¢/s—
50 Ke/s. Price £30.

32B AUDIO SIGNAL GENERATOR. As per
J1B except fitted with output meter. Price

£35.
TTIS TRANSISTOR TESTER. £37.10.0.
Carriage 10/- per item.

SOLARTRON MONITOR

OSCILLOSCOPE TYPE 101
An extremely high quality oscilloscope with
time bage of 10 /sec to 20m/sec. Internal ¥
amplifier. Separate mains power supply 200/
250v. Supplied in excellent condition with
cables, probe, etc., as received from Ministry.
£8.19.6, carriage 30/—.

Tran-
. D.C.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable

bridge offering ex-

§ cellent range and

| accuracy at lcgv

PLipH -111
« HENRYS 6 Ran-
ges —2%,. C. 10pF
+1110mFd. 6
Ranges +2%. TURNS RATIO 1:1/1000-
1:111090. 6 Ranges +1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100p.A.
Meter indication. Attractive 2 tone metal
cage. Size 7§ X 5 X 2in. £20, P. & P. 5/-.

TE-65 VALVE VOLTMETER

== High quality instrument
L] with 28 ranges. D.C.volts
1-6-1,500v. A.C. volts
1:5—1,500v. Resistance
up to 1,000 megohms.
200/240v. A.C .operation,
Complete with probe and
instractions. .
£17.10.0. 2. & P. 6/-.
Additional probes avail-

able:R.F.35/-.H.V.42/6,

AMERICAN TAPE
First grade quality American tapes. Brand
new. Discount on quantities.
3in. 2251t. L.P. acetate
P.

8/6

10/-

Bin. 1,200ft. D.P. mylar .. 15/-
53in. 1,2001t. L.P. acetate . 12/6
5%in. 1,200ft. L.P. mylar . . .18/~
53in. 1,800ft. D.P. mylar . ..32/6
5%in. 2,4001t. T.P. mylar . ..89/6
Tin. 1,200ft. std. acetate . ..12/6
7in. 1,800f%. L.P. acetate . . .15/
7in. 1,800ft. L.P. mylar .. ..20/-
7in. 2,400ft. D.P. mylar . . 25/~

7in. 3,600£t. T.P. mylar .. 45/~
Postage 2/—. Over £3 post paid.

COMPUTER TAPE, Very little used, excellent
condition. 2,400ft. x }in. 19/ reel, P. & P. 5/-.

RECORDING HEADS

Reuter 3-track. As fitted to Collaro Mk. IV
and Studio Decks. High imp. record play-
back, low imp. erase. Lower track only.
Brand new. 19/6 pair.
GOSMOCORD i-track heads. High imp.
record/playback 85/—, Low imp. erase 20/
MARRIOTT J-track heads. High imp.
record/playback 65/-. Low imp. erase 20/-.
Post extra.

NOW OPEN IN

all Bi-Fi, C and Test B

Our new walk around shop is now open at 311 Edgware Road fully stocked with

EDGWARE ROAD

t. Call into your nearest shop—

Edgware Rood for all Equipment—-Lisle Street for all Equipment and Componenis.

"‘.\\\\x\\\\&\\\\\\\\\\ n

U

NG

{RADIO)'L

and 24, LISLE STREET, -

S0, LONEGN, W,

with instru
tions, battery and lead. £5.18.6. P. & P. 2/6

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 Kcfs-260
Mefs on 6 bands.
Directly calibrated
Variable R.F. at-
i tenuator. Operation
200/240v. A.C.
| Brand new with in-
j structions. £16.0.0.
P. & P. 7/6, 8.A.B.

: for details.
ARF-100 COMBINED AF-RD
SIGNAL GENERATOR

AF. SINE WAVE

20-200,000 cfs.

Square wave 20—

30,000 c/s. OJP.

HIGH IMP, 21V.

P/P600Q 3-8V. PJP.

N TF 100 Kc/s-300

L , Mefs. Variable R.F.

attenuation intfext. xhodulatian. Incorpor-

ates dual purpose meter to monitor AF out-

put and % mod. on R.F. 220/240V. A.C

£30.0.0. Carr. 7/6.
LAFAYETTE TE-86 RESISTANCE
CAPACITY ANALYSER

2 pF-2000 mFd

2 ohms 200 meg-

ohms. Also checks

impedance, turns

ratio, insulatien,

200/250V. A.C.
Brand New

IMITED

-4 77 8204 9 a.m. fo 6 p.m,

oy 1o Saturdny
ly to Saturs
2 Oi-337 9IRS

-6

(Edgware Road
4 day Thi

urs,)
Trade supplied.
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F.A.L

You must
hear this
superh
unit

15+ 15
WATT
HIGH
FIDELITY
OUTPUT

SOLID STATE STEREQ AMPLIFIER
ONLY 35 Gns.

% Excellent performance

v High grade components and transistors
v Impressive technical specification

v Attractive appearance

Recommended
Retail Price

v Modest cost

Housed in Teak veneered Cabinet,
Switched selection of Mic., Mag-
netic P.U, Ceramic P.U.,

Tuner, Tape Recorder.

Available from your local Hi-Fi Dealer

Wholesale and Retail enquiries to Manufacturers

FUTU RISTIC AIDS LTD, 103 HenconnerLane, Leeds13

Goodmans High Fidelity 59

New Edition—Now Out

Thinking of High Fidelity—first read Goodmans 28 page High Fidelity
N_Iam._xal. It contains interesting articles on Stereo; an Introduction to High
Fidelity; Stage-built systems; as well as full details of Goodmans High

Send for your free copy

Please send me a free copy of Goodmans Manual

SEND S.A.E. Fidelity audio products.
FOR FULLY
: DESCRIPTIVE
Radio LEAFLET
Name

Address_.__ [

Pwa

Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Tel: 01-902 1200

This carefully planned series
of manuals has proved a

technicians in Electricity,

BASIC

You’ll find it easy to learn with this out-
standingly successful NEW PICTORIAL
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon-
type drawing. The books are based on

The New Picture-Book’way of learning
ELECTR.C.TY(5VOLS)
ELECTRONICS (6voLs)

the latest research into simplified learning
techmgues This has proved that the
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery

over these subjects.
TO TRY IT, IS TO PROVE IT

L rer————— ittt e
. To The SELRAY BOOK CO., 60 HAYES HILL. HAYES. BROMLEY, KENT BR2 7HP

Tuabl g ini Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
Vo LiaD e CoursEinitralning . above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

Electronics, Radio and . in good condition within 7 days or "send the following amounts. BASIC

Telecommunications.

ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3

. fortnightly payments of 20/~ each. BASIC ELECTRONICS 90/- Cash Price,
or Down Payment of 20/- followed by 4 fortnightly payments of 20/- each.

This off li UNITED KINGDOM ONLY. O
WHAT READERS SAY B R e OGS

‘May I take this opportunity to thank you for such enhghzemng . Tick Set required (Only one set allowed on free rrial)

works and may I add, in terms, easily undeiszood by the novice.”

.s Birmingham.

I find that the new pictorial method is so easy to undersmnd and I .
will undoubredly enjoy readmg the following five volumes: thank you

for a wonderful set of boo
“Please accept my admzratton for praducmg a long felt want in the
. B. ondon. .

field of understanding Electronics.”

“The easiest set of manuals it has been my pleasure to study.”
¥

A TECH-PRESS PUBLICATION

.» London.

. Signature

B BASIC ELECTRICITY [ |
Prices include Postage and Packing.

BASIC ELECTRONICS [ |

(If under 21 signature required of parent or guardian)

NAME
P. P, Taunon. B NANME oy

B FuLL PosTAL
ADDRESS

POST NOW FOR THIS OFFER /!
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roamer seven mk IV
SEVEN WAVEBAND PORTABLE

SEVEN TUNABLE WAVEBANDS—
MW1, MW2, LW, SW1, SW2, SwW3 AND TRAWLER BAND.

Build yourself a quality
transistor radio

backed by our
after sales servicel

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. 8ize 5§ x 1% x
8}in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. All first grade components—
7 stages—b& transistors and 2 diodes, supersensitive
ferrite rod aerial, fine tone moving coil speaker,
also Personal Earpiece with switched socket for
private listening. Easy build plans and parts price
list 1/8 (FREE with parts).

Total building costs

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive case with red speaker griile. Size 64 x
4}in. x 1}in. 7 stages—5 transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,
fine tone moving coil speaker also Personal Earpiece
with switched socket for private listening. AN first
grade components. Easy build plans and parts price
iist 1/6 (FREE with parts.)

Extra M.W. band for
easier tuning of Luxembourg,
ete. Built in ferrite rod aerial for

Medium and Long Waves. 5 Section 22in.
chrome plated telescopic aerial for Short Waves—
can be angled and rotated for peak 8.W. listening. Socket

for Car Aerial. Powerful push pull output. 7 transistors and 2 1
diodes including Micro-Alloy R.F. Transistors. Famous make 7 x din. P.M. spealer for
rich-tone yolume. Air spaced ganged tuning condenser. Volume } onfoff control wave
c}_)ange switches and tuning control. Attractive case with carrying handie.

Size 9 x 7 x 4in. approx. First grade components. Easy to follow instructions and
diagrams make the Roamer 7 a pleasure to build.

Total building costs

£5 . 1 9 . 6 P‘7?6P‘ Personal Harpiece yivith switched socket

for private listening §/- extra.

Parts price list and easy build plans 3/- (Free With parts).

Total building costs

super seven

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case size 74 x 5% x 1fin. with gilt
fttings, The ideal radio for home or outdoors.
Covers Medium and Long Waves and Trawler
Band. Special circuit incorporating 2 R.F. Stages,
push pull output, ferrite rod aerial, 7 transistors
and 2 diodes, 8in. speaker (will drive larger
speaker) and all first grade components. Easy
build plans and parts price list 2/- (FREE with
parts). (Personal Earpiece with switched socket for
private listening 5/- extra.)

Total building costs

roamer Six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 74 x 5t x
14in. Tunable on Medium and Long waves, two
short waves, Trawler Band Plus an extra M.W. band
for easier tuning of Luxembourg, etc. Sensitive
territe rod aerial and telescopic aerial for Short
waves. All top grade components. 8 stages—6
transistors and 2 diodes including Micro-Alloy R.F.
Transistors etc. (Carrying strap 1/8 extra). Easy
build plans and parts price Hst 2/-.

Total building costs

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon-Fri. 9-12.30 Sat

NEW LOOK wmelody six

TWO WAVEBAND PORTABLE

8 stages—6 transistors and 2 diodes.
Covers Medium and Long Waves. Top
quality 8}in. Lohdspeaker for quality
output and also with Personal Earpiece
with switched sodket for private Hsten-
ing. Two R.F. sfages for extra boost.
High Q" . Ferrite Rod Aerial, Push-pull
output. Handsomle pocket gize case with
gilt fittings. Yize §4 x 4 x 2in. Basy build
J plans and parts iprice list 2/~ (FREE
with parts).

Total building costs

69,6 P.4?3P.
RADIO EXCHANGE CO

|61 HIGH STREET, BEDFORD.  Tel. 0234 52367 |

| | enclose £.

. please send items marked

ROAMER SEVEN [0 ROAMER SIX a
TRANSONA FIVE [  SUPER SEVEN  [J
POCKET FIVE O MELODY SIX O

Parts price list and plans for

|
|
1
\

Name

Address

PWS |

'——————-———————————-——J
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system. (3) 8 x 5in. high flux

39/- (Total £23.1.0),

efficiency tweeter. (5) Measured weigsht of woollen acoustic
damping material. (8) Teak veneered cabinet. (7) Circuit and
fuil instructions. Terms: Dep.

ents
DI]‘VIONSTRATIOES A’% éLL BRANCHES.

GIIS. to-point wi

Carr. 12/6

tring Bass, etc. Gram,

ou&put valves. 12 month:

Ful

UNITS.
RSC AT TRANSIS-
TORISED VERSION of
above complete kit 9 Gns
(Assembled 18 Gns

R.S.C. BASS-REGENT

50 WATT AMPLIFIER
An exception-
ally powerlul
high quality
gll-purpose
unit for lead,
rhythm, basy
guifar, voecal«
ists, gram,

radio, tape.
Peak O/P rating.
5 Two extra heavy duty
12in. Loudspeakers.

% Four Jack inputs and
two Volume Controls for
simultaneous use of up to
four pick-ups or “‘mikes”.
Bass and Treble controls.
52 GIIS Carr. 30/- or

dep. £10.1.9

monthiy payments o
£5.11 9. (Total 571 gNs.).
Send S.A.E. for leaflet.
Gloo 100 watt peak output
with Pr. speaker columns
and a Bass Unit (Six 12"
and Two 15" Spkrs). 991 gns

R.S.C. BATTERY/MAINS
CONVERSION UNITS

An all-dry
battery eli~
minator.
| Size bixdix
2in. approx.
Completelyl repla,lcgs bata
terles supplying V. an
ppA.c maing 200/
2a0v 50c/s

is_ available.
Complete kit with diagram
49/11 or assembled 59/11.

SELENIUM F.W.
RECTIFIERS (Bridged)
A1l 6/12v. D.C. output. Max.
A.C. input 18v. la. 4/3.
2a. 6/11. 3a. 9/9. 4a. 12/9,
6a. 15/9.

ECLBG (4) EZ81 "Frequency Respo: 30~
¢.p.s. Hum Level: 65dB down, Sensiﬂvity' 30 millivolts
meax. Harmonic Distortion: 6-2% % Four-position tone
compensation and Input_Selector Switeh,
*Neon panel indicator. xHandsome Perspex
Bass and Treble controls. Output transformers are high quality section-
ally wound. Outputs for 3and 15 ohms speakers. Complets set of parts, point-
iring dlagrams and mstructxons Or factory a.ssem-
bled with our usual 12 mths' gntee 1920 X and
9 monthly payments £2 (Total £22 10.0). Send S.4.E. or leaﬂet

R.S.C. A10 30 WATT ULTRA LINEAR HI-Fi}:
AMPLIFIER

gal.ls or Outdoor Funetions, etc. For use
Radio or Tape. Reserve L.T. an
Tuner, Two inputs with associated volume controls so that two separate
inputs such as Gram and *‘Mike’’ can be mixed. 200-250v. 50¢c/s A.C. mains.
For 3 and 15 ohm speakers. Complete kit of parts with point-to— 1 4 GIIS
point wiring diagrams and instructions. Carr, o
Twin-handled perforated cover 27/6.
s’ guarantee for gNs.
9 monthly payments of 32/- (Total £20.8.0). Send S.A.E. for leaflet.

R.S.C. A11 HIGH FIDELITY 12-14 WATT AMPLIFIER

i ‘BUILT

Two input_ sockets with associated controls
allowing mixing of ‘‘mike” and gram
o High sensitivity. 6 valves—ECCS3 2,
| BZ81. High qua.llty sectionally wound output
¥, transformer. IND. BASS AND TREBLE
TROLS. Frequency response +3dB 30-20,000 ¢/s.
. Hum level —60dB. SENS
For Crystal or Ceramic PUs. High Impedance
"mlkes" For Musical Instruments such as String Bass, Elactromc Gutta,rs
etc. Size approx. 12 x 9 x Tin.
Outf)ut, for 3 and 15 ohm SpKrs. SAE for, leafiet. Complet.e kn:
instructions and point-to-boint wiring dlagtams
built 12 Gns.) Twin handled metal cover 27/6. TERMS O
Deposit 97/6 and 9 monthly payments of 22/-. (Total 214.15.3)

THE ‘YORK' HIGH FIDELITY 3 SPEAKER SYSTEM

% Moderate size, only 25 X 14 x 10in. Complete Kit 1 g 1 G
% Response 30-20,000 c.p.s. Impedance 15 ohms. ns.
% Pertormance comparable with units costing

considerably more. Consists of (1) 12in, 15 watt Bass unit with
cast chassis, Roll rubber cone surround for ultra low resonance,
and ceramic magnet. (2) 3-way quarter section series crogs-over

dle range ’speaker. (4) High

£5.10.6 and 9 monthly

R.S.C. STEREO/20 HI-FI AMPLIFIER proviome

10/14 \’VATTO ULTRA. LINFAR PEAK PUSH-PULL

EACH CHANNEL. SUITABLE FOR
AM, RADIO OR TAPE. (7) valves ECC83, (2
nse: i 20,000

¢Stereo/Mono_ switch.
niplate. xSeparate

Highly sensitive. Push-Pull

figures of

put transformer, igh grade components.
Valves EF86, EFg6, ECCB3, 807, GZ34.
Separate Bass and Treble Controls. Sensiti-
vity 36 mV. Suitable for high impedance
microphones, Crystal or Ceramic P.U'S. De-
signed for Clubs, Schools, Theatres, Dance
with Electronie Organ, Guitar,
H.T. for Radio

Supplied factory bullt with EL34
7 TERMS: Deposit £6

USH-PULL ULTRA LINEAR OUTPUT
IN” TONE CONTROL PRE-AMP.

ete, ete.

EL84 (2),
CON-
ITIVITY 40 millivolts.

For AC mains 200-250v. 50 ¢ 9 GIIS

arr 11/6 or fact%w

R.S.C. MAINS TRANSFORMERS

FULLY GUARANTEED. Interieaved and Impres-

nated.  Primaries 200-250v. 500/s. Borecned
MIDGET (!LAMPED TYPE 2 x 23 x Nin.
250v., GOmA, 6 15711

250-0- 250v.60mA bl e
FULLY SHROUDED UPRIGHT MOUNTING

250-0-250v. 60mA, 6:3v. 2a.,0-5-6°3v. 2a. .. 2178
250-0-250v, 100mA, 6-37. 4a., 0-5-6-37. 3a. .. 87/9
300-0-300v. 100mA, 6:3v. 48.,0-5-6°3 8719
300-0-300v. lSOmA 8-8v. 4! 2
For Mullard 510 Ampl!.ﬁe 45/9

350-0-350v. 100mA, 6-3v. 4a.,

350-0-350v. 150mA, 6-3v. 48.,0-5-8:3v. 3a. .. 47/9
425-0-425v. 200mA, 6-3v. 4a., ¢.t., 5v. 3a. 89/9
425-0-425v.200mA, 6-3v. 48.,6-3v. 3a.,5v. 35, 75—
450-0-450v. 250mA, 6-3v. 4a., c.t., 5v. 8. 87/9
TOP SHROUDED DBOP-TKEOUGB TYPE
250-0 3 i m;s
25|
250-0-250v. f 28/
350-0-350v. som, 8-3v. 2a.,0-5-6-3v. 2a 27/9
250-0-950v. 100mA, 8-3v. 4a.,0-5-6:3v. 3a.. 37/9
300-0-300v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a... 37/0
300-0-300v, 130m4, 6:3v. 4a.. 0-5-8:3v. In.
Sultable for Mullard 510 Amplifler . ...... 44/9
350-0-350v, 100mA, 6:3v. 4a., 0-5-6-3v. 35.. . 879
350-0-350v. 150mA, 6-3v. 4a,, 0-5-6-3v. 3a... 45/11

FILAMENT or TRANSISTOR POWER PACE Types
6-3v. 1-ba. 7I9 6-3v. 2a. 8/9; 6-3v. 3a. 10[9 8+3v.
8a. 21/9; 13v. la. 8/9; 1 ov. 38. or 24v, 1-5a. 21/9;
0-9-18v. 1is. 17/9; 0-12- 25-42V 2a. 28/9.

CHARGER TRANSFORMERS 0-9-15v. 1ia. 14/11;
23n. 17/9; 3a. 19/11; ba. 33/9; 6a. R7/8; 8a. 33/9,

AUTO (8tey U'Plltep DOWN) TRANHFORMEBS
0-110/120v. 200-230-250v....... -80 watte 15/0
150 watts, 89/11; 250 watts 49[9 500 watts 99/9

OUTPUT TRANSFORMERS

Btandard Pentode 5,000 0 or7, 000 D I:o 3a.. 8/9
Push-Pull 8 watts EL84 to 30 o 12/9
Push-Pull 10 watts 6V6 EGLBGto 3.6 B or15Q 22[9
Push-Pull EL84 to 8 or 150 10-12 watts .

Push-Pull Ultra Linear for Mullard 510, ete. 89[
Push-Pull 15-18 watts, sectionally wommd 616,

KT66, etc.,for 8.or 150 . ......coopiense 35/9
Push-Pull 20 watt high quality uectiomlly
wound BL34, 616, KTBB ete.to3or 150 .. 59/9

SMOOTHING CHOKE
150mA, 7-10H, 2500 12/9,100mA 10H, 200Q 10/9;

80mA, 10H, 3500 8/9; 60mA, 10H, 4000 4711

high output, with Pre-amp. / !
Tone Control Stages. Performance
factory bullt units: Hum level —70dB. Frequency
response +3d8 30-20, 0()()clsh _Sectionally woundout-

AGENT
B LAc K Po 0 o: zzzcénntlfﬁ:gllins(’)l‘vms NI-F1 GENTRES LYD,

R.8.C. COLUMN SPEAKERS Covered In two-tone Rexinel
Vynalr, ideal for vocalists and Public Address, 156 ohm matching.
€57 15 watts inc. five 7 x 4in. speakers £7.19.11.
TYPE C 30 WATTS. Fltted our Bl.n high flux 8 watt speakers.

x 10 x 5in. Or degosit 67/- 16 Gns
Totalﬂs.ls-s) -
Fitted fouri2inll, 00011ne 15wntt 24 Gns
Sp kers slze x 14 x 9in. approx. 0
Or Deposit 9,4.1 8 and 9 monthly payments of 52/6 (Tot.al £08.5.0).

30 WATT HI- FI AMPLIFIER

for Guitar, Vocal or Instrumental G

Alord mput 2vol. cont.rol Hi-Fi unit wlth ep-
arate Bass and Treble controls. Current valves. Peak
output rating. Strong Rexine covered cabinet with hand-
les. Attractive black/gold perspex facia. Neon indicator.
For 200-250v. A.C. mains, For 3 or 15 ohm speakers. Send
S. A B, for leaflet. Deposit 4 gns. 18

9mthly payments of 39/8 (Totalzl gns)

e e A RS W
F.A.L. 'Phase Fifty’ PUBLIC ADDRESS AMPLIFIER

Solid State Circultry. 50 Watts Peak Output. 3 separately controlled inputs

for mixing purposes. Separate Bass and Treble Controls., Output for loud-
speakers 8—30 ohms. Suitable for Dynamic, Ribbon or Crystal Mikes. For
ubs, Theatres, Restaurants, Hotels, Schools, etc. For ni 29 Gns

Vocal or Instrumental Groups. Send B.A.E. for leafiet. 1Y .

12m. HIGH QUALITY LOUDSPEAKERS i

I Watt 11'60%11mm°s'a O e att 10,000 lines i
al
aorlgohms Carr 118 £5 15 u 15 ohms. Cmmés £8 19 9

FANE ULTRA HIGH POWER LOUDSPEAKERS |

All power ratings are R.M.S. continuous. 2 year guarantee. High
Flux 14,000 line ceramic magnets. Heavy cast chassis.
I r
POP’ 50

, ‘POP" 100 | ‘POP’ 60

Gns. 3%

18” 100 Watt 15” 60 Watt 12” 50 Watt
19 ons. |12 ons.  B5|10 ons. B

POWER PACK KIT Consistlgﬁ of Mains transformer, Metal f
Reotifler, Electrolytics SMOQ ng choke. chassis and circult. 25 "
250V, . 2a. Supplled with

'A.C. mains. O
se in lieu of chassis 29[1 Or asse bled 9I1

'CLEARANCE LINES

15”40 WATT LOUDSPEAKERS IN CABINET 14 Gns
Heavy construction. Covering Rexine and Vynair

14 WATT HI-FI AMPLIFIERS  To8n oo o vor

separate inputs. Two vol.
controls for mixing purposes. Separate Bass and Treble Controls. Valves
EC 1,88, BCL86, EZ80. Output for 15 ohm Loudspeaker. 200-250v 50 C.p.s.
C. mains operation. Slze approx. 8 x 8 x 8in. Factory £7 1 g- 1 1 Carr.,
built and fully guaranteed. Limited number to clear at 10/-

EXTENSION 'SPEAKERS 28/9 EMI PLAYER TURNTABLES

Cabinet size 12 x 8 x bin. apDrox. with P.U. 4 speed. Turnover cart-
attractive grey hza.rd skin finish. ridge. Limit ber.

F h tt 8 ohm :

“e:gigr e 2 Mono 5 Stereo 69/ 9
— —

PHONE AMPUFIERS Slt)_'gak and listen with both hands 59 9

free. Standard dry battery operated. Attractive black moulded case. /

1 WATT TRANSISTOR AMPLIFIERS .o; 55 onm 27/9

Joudspealkers. Miniature size. Brand new boxed. Post free /

PRINTED CIRCUIT KITS ;o naxing printed circuits. 12/9

Complete with 72 squars ins. laminated board and necessary fluids. Post 2/9

J.B. VHF/FM DIAL & DRIVE ASSEMBLIES ONLY §/9

Complete with escutcheon. Size 7" x 41”. Escutcheon 73" < 28", Post 2/9

TAPE RECORD/PLAYBACK AMPLIFIERS ,...cc5 outont, Masie

Eye Recording level indicator. For 3 ohm L/S, All normal
facilities. Less Facia plate. For200/250 A.C. mains. Carr 8/6. £8.15.0
Our Price

ARMSTRONG UNITS CLEARANCE
Btereo Amplifier 222 £25 AM/FMTmlerAmpliﬂerzz'IM
T Price Carr.

10{6 arr. 10/6

MINI-8 HI-FI LOUDSPEAKER UNITS
Tenlk or Afrormosia veneered cabinet, size approx. 10} X 6} x 7iin. 59 / 11
Peak power handling 8 watts 3 ohms. Carr. 5/-. Clearance Price

JASON VHF/FM TUNER DESIGNS

Total cost
of parts FMT1

BGns. rar2 £6.19.11. rrv2 83 Gns., Flgass State

STEREO/TEN HIGH QUALITY AMPLIFIER
5 watts high quality Peak output on each Channel
Sensitivity 50 millivolts. Suitable all crystal or
ceramic Stereo cartridges. Ganged

Treble Controls. Valves ECCBS (2). EL84 (2) EZBI

For 2-3 ohm speakers.
Assembled with 12 Carr.
months’ guarantee 19

6/12V CAR BATTERY CHARGERS

Complete kit of parts with Ammeter and Circuit:
Bot.l;p models with variable charge rate selector.

4 amp 49/9 6 amp 69/9

W A1l types 200-250v. A.C. Mains. Built 10/~ extra.
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“PACKAGE 38” 30 WATT OUTPUT

% Goldring Transcription Turntable on Plinth

% Shure or Goldring Magnetic Pick-up Cartridge

% Super 30 Amplifier in veneered housing 86 Gns
% Pair of Stanton Loudspeaker Units .
Special total prlce Four mlly w ired
umts ready to ‘‘plug-in’’. C 25/-.

ABLE ALL PACKAGE OFFERS

TERMS AVATLABLEALLEACKACED T2
AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS Heavy

construction. Latest high efficiency
ceramic magnets. Treated Cone sur-
round giving low fundamental reso-
nance. ‘D" indicates Tweeter Cone
%gwdmg extended frequency range

00 c.p.s. Impedance 3_or 15

R.S.C. SENSATIONAL HIGH FIDELITY STEREO PACKAGE OFFERS

. ?iatchmg as recommended for optimum per-

Send for col

“PACKAGE 2" 30 WATT OUTPUT

Illustrated with TFMI Mk IT Tuner ﬁtted

EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS
ﬁ]llalsstl'.ll%d inTeakor Afrormosiaveneer. Tinted trans.
gvlth satin chrome handle.

“roll  over' cover)

ed brochure showing SP K
ond fox Soloure i‘|‘1g NS 1 Gatrard 25 MK IT Turntable on Plinth

dring CS90 Ceramic P.
* super 30 Amplifier in
g veneered housing

. Cartridee

Pair Stanton Speaker Uniés 76 G“s-ci.;,‘f'
ecial total price. Four full
red units ready to ‘‘plug-

55858 | TPACKAGE .18 WA
“ Garrard SP25 MK II 4 sp player u.nlt on pllnth
% Goldring CS90 Ceramic P.U. Cartridge
: TAI2 Ampiitor 1n cabinot 51
air of Dorchester L'speakter
Units. Special too - e. GNS.
10 W HIGH FIDELITY AMPLIFIERS péyn"ign Ly

ohms. Please state choice, Excep-

Y L
Cabinets latest style Satin Teak or Afrormosiave-
neer, Acoustieally lined orfilted woollen damping.
Ported where appropriate, credit terms available
DORCHESTER size 16 x 11x 9in. Appr.
Range 45-15,000 c.p.s. Rating 8-10 watts.
Fitted High'flux 13 x 8in., Dual
Cone spkr. Imp. 3 or 156 chms ';/6
STANTON IS Size 18x11x10tn. Bating
10 watts, Incorporating Fane 803b
spealter with roll rubber cone surround
and 15,000 line ma High flux tweet-
er. Handsome and.mavlan design

cabinet. Range 30-20,000 16 Gns
pedance 15 ohms, Gives smooth reallstlc 0
sound output, Carr, 7/6

GLOUCESTER size 25 x 16 x 10in, 12in. High flux
12,000 line speaker. Cross-over unit and Tweeter.
Ratl &’010 watts. Frequency range 1 21 Gns
C. 18 nnw 15 ohm \»

EZ EQUIPMENT CABINET
Size 17" wide 144" dee; 11"’ high.
Cut for TAl2, Super Super 30
and other amplifiers. ‘Roll over’
trans. plastic cover. Satin Teak

R.S.C. TA6 6 Watt HIGH FIDELITY SOLID
STATE AMPLIFIER
200-250v. AC mains operated
Frequency Response 30—
20,000 c. —2dB. Harmonic
Distortion 0-3% at 1,000 c.p.5,

bave Tk vonT

@@@

Tt @

a6

8-15 ohm

1.H.F.M. Fully enclosed enamelled case..9% x 2% x biin.

Attractlve brushed silver finish facia plate 10 x 3tin.

and matching knobs. Complete kit of parts with full

wiring diagrams and 1ustructlo%/ss
arT.

Or factory built with 12 months Suarantee. £8.19.9

FULLY THRANSISTORIS X N
OUTPUT 10 WATTS R.M S. cont lnto 15 ‘ohms.

15 WATTS R.M.S, cont. into 3-4 ohms,
TRANSISTORS 9 currem'. types of high quality by
eading manufactur:

5 POSITION INPUT SELECTOR SWITCH

Characteristics for Gram and Tabe He:

25 mV, Radio/Aux or Ceramic P.U. 1
FREQUENCY RESPONSE: +2dB 20-20,000 c.p,

HARMONIC DISTORTION at 10 Watts 1.000 ¢.p.s.
Complete Kit of parts with full constructional detall
point, to point wiring diag

RECORD PLAYING UNITSI

EQUALISATION to Standard R.I. AA and C.C.LR.

FULL TAPE MONITORING FACIL E o
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or
Ceramic P.U.

400 mV. Microphone 418 m‘\rl Tape Head

ance
lus. Mounted on P.

Cartridge

ceramic Stereo/Mono
cartridge with diamond stv-
linth, Inc.

trans. plasfgc cggglx:. ZZGns

RP3 As above but with
Goldring Lenco GLS&8
Transcription unit and CS90
t o Supplied with
rans. plastic cover.

Inc. Carr. ZSGns.

tional performance at low cost.
%rl}‘gel!(s' Inlncludelt‘:)a‘,)x‘}magée.z7 /9 E ‘11 %D ig' 15‘\)IVV£5 éslg Moneysalvmg %mzsm R%aﬁdy 0 topaEnetiol. U rojclean
3 " plug into Amplifier or
Hein ¢ oow G08 Hbmo i Bw 8| RP2 Folhoods S Pey C-TAI2 13 WATT STERED AHP! IFIER
gns. sting arrar
HF102D 10 8W  59/9 H F126D 127 15W 5 gns. | (with heavy turntable) fitted] FULLY TRANSISTORISED SOLID STATE CONSTRUCTION
UNITS Goldring CS90 high combli- HIGH FIDELITY OU T OF 65 WATTS I‘ER CHANNE

R.S.C. PLINTHS

Record

3000, AT6, AT60, SP25 ete.,
Avallable with trans.

ete.
plastic cover. Inc.
Carr.

Cover sold separately at 3

Gns.

Sales settled in 3 months.

) Size 23x15x10in. P’ td. 16 x 10}1n
R.S.C. TFM1 SOLID STATE VHF/FM RADIO TUNER

Total cost of parts
with detailed wiring
diagrams & instruc-

Separate Bass and Treble | tions.
‘llft’ and ‘cut’ controls. 3 input sockets for Mike, | Inc. Gns
Gram, RadioorTape. Inputselectorswitch. Outputfor| Carr. N
hm spkrs. Max. sensitivity 5mV. Output rating | Or factory, built

164 gns, Or in Teak
finished cabinet as
illustrated 19¢ gns.
Terms: Deposit £5
and 9 monthly pay-
ments £2. Total £23.

=N
TREBLECONTROL: +15dBt0—14dBa,t10Kc/s 'NEGFEEDBACK :52dB.
BASS CONTROL: +17dB to —15dB at 50 c¢/s. HUM LEVEL: —75dB.

0-2%.
sand

12 2Gns.

Gaus. Limited number of cov- Prices Inc, carr.
g;ﬁﬁ‘?ﬁ?c‘f’ggg encer 8 Gins ers slightly (}{ama,ged but JIES ?lze 16 :iztll ;{ﬁ?m %xiess&iﬂ%?d Gives £4, \"] 0
repaired by makers pleasing results with any 8in 'speaker.
BULOF, BOARDE S REFD =20 B it bl i Sn £5.10.0 |
5 urn o -F'i 'speaker. Size 22x16x orte
many other units. Price 12/ 9 'NTEREST CHARGES REFUNDED on creait SEloFoXx)' outs andingresults SE!2 For exclnt primince with

L10 Sebarate Pre-

LINEAR Transparent
amp and Main Amp. Matched e

£50.18.04)
1 0 GNS. | Plastic cover 3gns. extra.

Designed for optunum performance
with any crystal or ceramic Grami}
P.U. cartridge, Radio tuner, Tape re-
corder. ‘Mike’ etc. % separate
switched input sockets on each chan-
nel % Separate Bass and Treble con-
trols % Slide Switch for mono use % [
Speaker Output 3-15 ohms For
200-250v  A.C. mains % Frequencv T
Response 30-20,000 c.p.s. “w Harmonic Dlstortlon 0 3% at 1000
c.p.s. Hum and Noise 70dB * Sensmvxtles (1) 300mV (2) 50mV (3)
100mV (4) 2mV Output rating I.H.F,M, % Handsor ne brushed silver
finish Facia and Knobs. Complete kit of parts with fu] 1 Carr
wiring diagrams & instructions. Factory built with 12
mth gntee 16 GNS or Deposit £5.2.6 and 9 mthl GNS
pymts 31/6 (Total £19.8.0) Or in Teak or Afrormo sla veneer hous-
ing 194+ Gus. Dep. £5.10.6 and 9 mthly pymts 39/-. (Total £23.1.6).

AUDIOTRINE Hi-FI SPEAKER SYSTEMS
Consisting of matched12in. 12,000 line10 watt 15 chm
high quality speaker, cross-over Unit and tweeter.
Smooth response and extended frequency range en-
sure surprisingly reallstlc reproductlon G ns
Or Senior 15 watt inc. HF 126 D
carr. 5/9

15,000 line Speaker 6 Gns, Carr. 6/6

s o)A A 20, M R TS0 8 N L . £ YRS )
Hi-FI SPEAKER ENCLOSURES Teak orAfrormoslaveneer —
finish. Modern design. Acoustically lined.

n Hi-
with10in Hi-Fi spkr er and Tweeter. f§ GIIS

for standard 80 ohm eo-axial input. Visually matching o
30 amplifiers and of the same high standard of performanc
The pre-wired tuning head facllltates speed and simplicity of construction.
Printed circultry.

quality product at conslderablv less than the cost of mymparable units.
gt gns. inc. carr.

Stereo version, all parts 20 gns. Inc. carr. Assembled 2;

SPECIFICATIONS COMPARABLE
WITH UNITS COSTING
CONSIDERABLY MORE

etc.,
THE!

RB
USING WITH FIRST RATE

E 15 n Slze25x

% 200-250v. A.C. Mains opera-~
tion. % Rejection. % Drift-free recep—
tion. % Ouw T any Prox.
500 m.v.). * Simple augnment mstructions. * Out-
i putavailable for feeding t
for feeding Stereo Muluplexer % T
using silicon Planar Transistors.

High-sensxtivi?

Designed.
ur Super 15 an
2e and rellabllity

Only hieh grade transistors and components used,

A DUA ANNEL VE ON OF THE SUPER 15.
Employing Twin Printed Circul % High quality
Gans CROSS TALK:

B at 1.000 ¢

CONTROL: 5 position ‘Input Selector, B s Control. Treble
Control. Volume Control Bala.nce Con rol. Stereo/Mono
Switch. Tﬁ Moni Maing Switch. INPUT
SOCKETS (Matched Pa,lrs) (1) Mas’netic I
Crystal P.U. (3) Radio/Aux. (4) Tape
Operation of the Input Selector Switc
equalisation. Rigid 18 s.w.g. Chassis. S.
3in. high and 8in. deep. Neon Paunel ind r. Attractive Fa-
cia Plate and Sg\m Sllver Matching Knobs. Above facilities,
except for Ga.ngmg an Control, apply also to Susper 15.
SE UNITS_ Al Y SUITABLE FOR USE
AKE OF PICK-UP OR MICROPHONE [(

Moving Cou, Rxbbon). CUR ENT]
SOUND OUTPUT QUC CAN B

Ganged Pots. Matched Components.

. U. (2) Ceramic or
Head/Microphone.
ssures appropriate
approx. 12in. wide,

n a
ize

Crystal, Ceramie,
Y "AVAILABLE
| OBTAINED BY

Supplied fa.cborv built 15; Gns.
monthly paym
housing as lllustrated
ALL COMPONENTS E AR

SUPPLIED BY LEADING MANUFACTURERS.

rr, 12/6. Terms: Deposlc 4 Gns. and 9
ts 31/1 (Total £18 3 §). Or in Teak or Afrormosia veneer

OF A HIGH STANDARD AND

BlRMlNGHAM 30/31 Gt. Western Arcade opp. Snow Hill
DERBY 26 0smaston Rd. The Spot (Haif-day Wed.) Tel. 41361

DARLINGTON 15 Priestoate (Halt-day Wed.) Tel. 68043

326 Argyle St. (Half-day Tues.) Tel. CITy 4168

GLASGOW
Tues.) Tel. 332-1572

HULL 91 Paragon Street. (Half-day Thursday) Tel. 20505

diagrams and detailed instructions. arr.
Unit factory built 28 Gns. or deposit£7.5.0 tmd 9 mon(:
(Total £32.13.3). Or in veneered housing 81 Gms.
£7.8.6 and 9 monthly paymts 64/- (Total £35.19.6). Ser

L
EQUIPMENT, All required parts, point to polnct wumg 21 Gns-

le payments 56/3.
15/- or Deposit
id S.A.E. for leafiet.

BRADFORD 10 North Parade. (Haif-day Wed.) Tel. 25349
BLACKPOOL (Agent) O. & C. Electronics, 227 Church Street

Station 021-236-1279 (Half-day Wed.)

EDINBURGH 133 Leith St. (Halt-day Wed.) Tel. Waverley 5766

403 Sauchiehall St. (Opp. Locarno) (Half-day

HI-FI GENTRES LTD.

MAIL ORDERS TO:
Lane,

Laeds 13. No C.0.D. under
£1, Terms C.W.0. or C.0.D.
Postage 4/6 extra under £2.
5/9 extra under £5. Trade
supplied.S.A.E.withenqulries
please. Open all day Sats.

Mail Orders must not be sent to shops

102

73 Dale St. (Half-day Wed.) Tel. CENtral 3!

238 Edgware Road, w2 (Half-day Thurs.) Tet. PAD 1620 LONDON
60A Oldham Street (Half-day Wed.)

32 Hlgh Street. (Half-day Thurs.) Tel. 56420
5.7 County(Mecca)Arcade, Briggate (Half-dayWed

73

Tel. CENtral 2778

(Half-day Wed.) Tel. 21469

13 Exchange Street (Castle Market Bidgs.)

(Half day Thursday) Tel. 20718

) Tel2s2s2 LEEDS

ANCHESTER

106 Newport Rd (Half-day wed) Tel.4700s MIIDDLESBROUGH
41 Blackett Street (Opp. Fenwlcks Store) NEWCASTLE UPON

LEICESTER
LIVERPOOL

TYNE

SHEFFIELD
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SOLDERING
INSTRUMENTS .

DESIGN
CENTRE
LOMNDICH

Have a look at your present
soldering irons. Are they really
giving you the performance and
service you're paying for? Is
there really a model suitable for
your size of work ? Or are you
making do with a tiny bitin a
big iron ? Or vice versa? Do they
have the cool, comfortable feel,
the elegance, of a LITESOLD ?
Drop one on a concrete floor—
does it survive ? Can you easily
and cheaply replace the bits ?
Can you service it yourself ? Are
the models you want available
for any voltage ? Are they listed
at 32 shillings or so each, with
discounts for quantity ?

Yes ? Then we must be
preaching to the converted, for
you are surely a LITESOLD user
already.

Well,if you are, or even if you're s
not, you may be interested in )
the new PHILIPS ELECTRO-
LYTICALLY IRON COATED
BITS. They last up to 75 times
longer than copper, and are a
big advance on all previous iron
coatings.

Please ask for literature L10

LIGHT SOLDERING
DEVELOPMENTS LTD

28 Sydenham Road, Croydon, CR9 2LL
Telephone: 01-688-8589 & 4559

234 - i

TRANSISTORS etc. | SILICON DioDE Midget Electrolytio
* | RECTIFIERS oo | Gonst Wise Ends
AC107 3/~ | oC3B 8 | Do a0 ma i Mo‘f:‘ SatH
AC126 2/- | ocad 2/0 250 piv s 2{1’5 lgg -33}?
Ari1s 3/ | ocas gy | Avelanche 14 " 4L 150 volt
AF116 3/~ | ocr0 2/3 Si§Amp geries . 640 L F 2-5 volt
AFLIT 29 | ocm1 9/~ | BYZ13300piv /6 | At 94, each
BFYIS 46 oc7e 202 | Syoisegolw &P 2p¥ 300 volt
BFYSl 4/~ |oc7s g3 | BYZ101200piv 5/6 o oot
GETII3  2/6 | oors g/ | Mullard Stack PW T Tolvale
045 18 Bridze 300.F 10 voit
oa 0cs1 8- | 12A100piv 30/6 (31 | 1004F 8 volt
9 181 ocgip gy~ | THYRISTORS 196 F 4 volt
0ASl 1/6 | oos2D " 5 amp series
0ASS 1/6 I 100 piv 78 1 At1/-each
0C140  5/- 200 piv 9/~ cag
0A9L 1/9 b PPN 250 volt
0C169 3/6 300 piv 10/6 501LF 10 volt
ocas 8/8|oc170  2/2 | 400piv 12/~ 100uF 12 volt
0c2s 5-locirn  gjz | S0PV 2/~ | lo0uF 25 volt
oc26 5i-|ocze2 48 | POTS 10| 200 10 volt
0C2s /8 | TK220  1/6 | 100 piv 12— | S20uF HouHh
100 amp series Drices 2000 MFD. 30V 4/-
Crystal Diodes—6 for 2/6.(7d.). | available on request. 1500 MFD. 25V &/-

Additional Transistors—AF147 and AP150, 24v, Larger envelope, 4 leads, collective
current 10mA, gain 70—4&/- each. AF149—gain 225--4/6 each.
Also 8u.F 350V 1/2, 25.F 25V 1/8 and 50(LF 50V 1/9. Other electrolytics in current list.
Postage, Packing and Insurance all above ?d. up to 3; 1/- from 4-11; 12 and over paid.
2 GANG VAR. CONDENSER: Mod., air-gpaced, +0005 ea. sec. §/— (IIE).
SUB-MIN. TRANSFORMERS Output (3Q for OC72 ete.) 2/6, Driver 2/8 (elther 7d).
MULTIMETER: 20,000 2/V D.C., 10,000 Q/V A.C. 0~5/25/50/250/500/1K volts D.C.
® 0~10/50/100/500/1K volts A.C. @ 0-500.A/2-5mA/250mA D.C. @ 0-8K (/6 megQ
® 10y, P--001m#d/1mid. @ —20 to -+22dB. @ Complete with test leads and instractions.
@ Over-load protected 1969 model with every refinement. £4.7.8 (2/6). JUNIOR MODEL
at 4718 (2/6) 10000 /V described in free list.
SOLDERING IRON. Slim Mod, British High speed, 8fin., all parts replaceable, fully
guaranteed for professional, radio and general D.1.Y. use.18/6 (1/-) :
DIAMOND STYLII Replacements for BSR TCSLP, TCS and TCSLP/STEREO:
COLLARO “0"; RONETTE BF40LP; GARRARD GC2LP and GCS8LP; ACOS GP65/67;
all at 7/8 each (6d.). ACOS GP91 8T/LP: BSR 8T4 and 8T9; SONOTONE 9TA and
STAHC, PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304) state whether long or
short type. all at 13/6 (6d.). )
SAPPHIRE all the above 7/6 types only, also ACOS GP37 at 3/8 each (6d.). ACOS
GP91 at 8/9 (6d.). No other types at present, and no 78 rpm available in axr}g type.
PICK-UP CARTRIDGES, al! fitted Styli and Standard fittings. Mono GP87/2, 13/6. @
Mono de Luxe GP91/2, 17/, @ Stereo Compatible—Mono which also Plays Sitereo records
monaurally with min. wear, GP81/SC, 19/6. @ Latest Stereo GP93, 28/-. @ Ceramic
Stereo, top quality for expensive outfits, GP94, 38/6 (all 1/-).
PP3 ELIMINATOR (A.C.) 17/6. (1/6) TWO STATION TRANS, INTER-COM. Excellent
baby alarm. Instant, easy fitting with leads, plags and battery. All you require 8216 (3/-).
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 45/6 (1/6); 73 watt, 6 trans.
24V operation, 67/6 (2/6).
Extra High Torque MINI-MOTOR, 4% to 12V, 1{ x {in. 5/~ (9d.). 9,000 r.p.m.
SUBSTITUTION BOXES, Capacitance 24/8 (1/6). Resistance 32/6 (1/6), Both full range and
complete. Full details in list,
EIESS('{) ({;BODS: Flexible, unbreakable 24" Red and Black leads, thin 44" ‘prods, 13" plugs
RECORDING TAPE: Finest quality British Mylar, STANDARD: 6in. 600it. 7/8, 53in.
850£t. 8/8, 7in. 1200£. 11/3. LONG PLAY 5in. 900£t. 10/—, 53in, 12001t. 11/, 7in. 18001t.
18/— (1/3 reel). Stiil the finest quality and value obtainable.
MICROPHONES—CRYSTAL,. MIC91, Desk, 16/8; MIC45, curved hand grip 17/3; Stick
“60™ 20/3; Stick “39”* 26/6(1/6 each type). Cream plastic hand type 7/6, or with “‘strut”
stand, switch and 2 leads with 2-5 and 3-5 piugs 11/-. Lapel (or hand) with clip 8/8 (1/-).
Machined metal tapered stick type with neck cord and adaptor to fit standard floor stands,
25/~ (1/6). DYNAMIC: Cream hand/table 14/ (1/-). M§10 50K, 3} x §in. with Base,
Adaptor and Neck Cord 37/6 (2/6). MS11, similar, but fixed on flexible Swan neck to switeh-
fitted base 42/6 (2/6). DM128 Uni-directional, 50K /600 ohms imp, sfand adaptor, very
high quality 6 x 2 x 137, £5.9.8 (5/-).
CARDIOID DYNAMIC OMNI-DIRECTIONAL: Two recently introduced highly successful
mikes “SQUARE” 208, £5.10,0. “BALL” type, 209, with built-in vol. control, switch
50K /600 ohns imp., £5.17.8 (sither bype 8/-). Full details in list.
MICROPHONE INSERTS: Diameter 1-75in. or 0-9in either size 5/8 (6d.).
PEAKERS: 12in round, fitted Tweeter, W, 3 or 150 (state which), 36/6 (5/6); 2}in.3Q
6/6 (1)-); 6 x 4 heavy duty 30 18/8 (3/6) or for Stereo 32/8 pair, post etc. paid; 8 x 3in.,
30, 8/6 (1/-). Limited gquantity powerful 24 PM t 17 1. \3 igh
ohms, excellent, §/8 (1/~). HEADPHONES High Res. 20000 ea. Earpiece 18/6 (llﬁg:
Stereo Dyn 8-16Q, 63/~ (3/-); EARPIECES with lead etc., Min. Plug Magnetic 1/6;
Crystal 49 (either 7d.).
AERIALS, Gar Types: Telescopic, vandal proof, locks retracted, 2 keys and all fittings,
2816 (2/6) Motor driven, 19V, § section, complete £7.10.0 (5/-).
FOR ALL PORTABLES and F.M. SETB. Teleacopic o section 53-22in. with swivel, 5/-.
® 7-Seotion 53-32in., no awivel, screw hole in base, 6/6, ® 10-section 83-47}In., no swivel,
screw hole in base, 12/6. DISAPPEARING 8 section, swivel fixing assembly, 61/33in 10/-.
New 6 section 54/251in, screw hole in base, no swivel 4/—. (1/— all sizes).
SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: SPST 2/3, SPDT 2{9.
DPST 3/—. DPDT 3/3. siide types. Sub-min. DPDT 1/6 each. Small DPDT § way, centre
*off” 1/8, Reed magnetic onjoff 1/8 (7d. each, all types). Rotary Switches ete. in ligt.
VIBRATORS: Famous makes only. 12 volt 4 pin non-synch 2/6. 12 volt 7 pin synch 106/-.
& volt 7 pin synch 10/— (1/- each, all types).
MAINS NEON TESTER: ¥y leads 2/- (7d.). Pocket screwdriver type 3/6 (6d), PLUGS: Std.
Jack, plastic body 2/8. Screened 3f-. Sockets 1/6 (all 7d.). VALVE HOLDERS: B7G or
BIA, Moulded 84, (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils asstd. cols. each
5 yds. Solid Core 2/6. ¥lexible 8/—. Super thin for transistor wiring ete. 3/~ (6d. all types,
per § coils), PICK-UP WIRE: Twin Super thin Flex, Screened,Sheathed, 118 yd. (6d. up
to 6 yds., over 6 yds. post free). TWIN MIKE CABLE: 1/8 yd. SINGLE MI CABLE:
%, yd. Both fexible, screened and sheathed. @ FEEDER CABLE: Twin r.f, bal. “fig. 87,
80, or flat 3000 & t polythene d, either 6d. Per yd. (all cables up to
three yards 8d., each additional yard, 1d, extra).
R.F. INDICATOR, 5-Band, with meter antenna, monitoring crystal earplece ete., 48768
(16). Details in list.
RETRACTABLE FLEXIBLE LEADS. Space saving ‘Curly’, many uses in car and home:
with phono plug each end, 6 fb., 4/8; 12 ft., 7/8. With phono plug one end, phono socket
at other, 6 ft., 5/—, 12 ft., 8/6 (94. on any),
CAR RADIO: Splendid new All-British dash-mounting radio using Mullard tramsistors
and cirouit. M. and L. wave.Separate speaker and baffle. Absolutely complete, for + or
— chassis. £11.11.0 (6/6).
CURRENT LIST: Sent with all ordets or iree fors.a.e. details of cable, croc., <lips and leads,
Continental din plugs for Grundig, Telefunken equipment, etc., dials, pluge and sockets,
panel meters, record playerand taperecording fes. Battery: test equi b
test prods, tape recorder, special transistors, portable sets, more switches and other compon-~
ents, tools, Veroboaxd ete., etc. This adv t Isall ones and lists ied
prior to May 31st.

FELSTEAD ELECTRONICS

(PW21)
LONGLEY LANE, GATLEY, CHEADLE. CHESHIRE, SK8 4EE

TERMS: Cash with order only. No C.0.D. or caller service. Post, Packing and insurance
charges are shown in brackets atter all items. Regret orders under 5/— plus carriage cannot
be accepted, and a minimum charge of 1/- is now made, Charges apply to G.B. and Eire
only. Overseas air or surface Mail extra at cost, plus 3/2 registration or insurance fee.
8.A.E. please for all enguiries, otherwise regret cannot be replied to.




AMPLIFIERS

DULCI 207 Stereo Amplifier
§ DULCI207M Stereo Ampllfier,
takes magnstic P/U
DULCI 220 Princess
GOODMANS Maxamp
New LEAK Stereo 30 Plus. .
New LEAK Sterec 30 Plus
In teak case
New LEAK Stereo 70
LINEAR LT.66 Stereo
Amplifier
QUAD 33 Preampllﬂer
QUAD 303 Stereo Main
Amplifier .. s
ROGERS Ravensbourne
50 watt Stereo .,
ROGERS Ravensbourne
In teak case N
ROGERS Ravensbrook
TRUVOX TSA.200..
WHARFEDALE GP 50
Mark |l P.A. Amplifiet..

TUNERS

ARENA 211 Stereo with
decoder
DULCI FMT.7 FM Tuner
DULCI FMT.7S FM S\‘ereo
Tuner 5
GOODMANS Stereomax
AM/FM Stereo Tuner ..
LEAK FM Troughline
LEAK Troughline Tuner
with muitiplex .
QUAD Stereo FM Tuner ..
ROGERS Cadet Mark I
Tuner e
ROGERS Ravensbaurne
Tuner with Decoder
TRUVOX FM 200/1C Tuner

TUNER-AMPLIFIERS

ARENA 2400 with Decoder
ARENA 2500 complete with
Decoder 3
TELETON MX.990 Stereo
Tuner/Ampiifier with AM/
FM Multiplex Stereo
Radio c¢/w two Speakers
each speaker containing
8in. bass, 2in. tweeter ..
TELETON 502X AM/FM
Stereo Tuner/Amplifier
40 Watts RMS .. o2
TELETON F.2000 AM/FM
Sterec Tuner/Ampilifier
2 x 5 watts RMS with
silican transistors
TELETON R.8000 AM/FM
Stereo Tuner/Amplifier
2 x 8 watts RMS, com-
plete with 2 speaker boxes
TELETON CMS.400 AM/
FM Multiptex Tuner/Amp-
lifier with 2 speaker boxes
and turntable

Comet Discount Warehouse
Reservoir Road, Clough Road, Hull. Tel. 42363

Rec. Retail
Price

£23

£5910 0

£64 0 0
£41 0 0
£51 9 0

Special
Price

£64 132

£107 8 3

£60 19 6

£126 0 0

@ ALL ITEMS OFFERED ARE FULLY GUARANTEED
AND BACKED BY COMET.

@® OPENING HOURS: OPEN DAILYEJNTIL 5.30 p.m.

(8.0 p.m. THURS, AND FRY, EVENIN

SATURDAY.

@® COMPLETE FREE PRICE LIST CO TAINING OVER
500 iTEMS ON REQUEST.

BUDGET HI-FI STEREO SYSTEMS

GARRARD 3500 Turntable. Amplifier
8 watts per channel. VHF Tuner and pair
of matched speakers beautifully finished
in teak, at a low.price of only

£65 0 0 i
Also available without radio £54 0 0
VAN DER MOLEN stereo system with
Garrard SP25 mounted in teak case and
perspex cover. Fitted with Sonotone
cartridge and integrated stereo amplifier
(12 watts RMS). Complete with 2
speakers in teak cabinets.
Special price £52 0 0

LL NOVA with VHF Radio. Garrard
2025TC Autochanger with cueing device.
10 watts RMS amplifier and 2 matched
bookshelf speakers.

Rec. price £72 8 6. Comet price £59 19 6

WINDSOR 15008 Solid Teak plinth with
Garrard 2025TC unit, solid state amplifier,
10 watts RMS and 2 speaker units with
9 x B ellipticals, complete with tweeter
domes housed in solid teak cabinets of
pleasing design.

Rec. price £57 156 0. Comet price £4919 6
Also available with Garrard SP25 turntable.
Rec. price £61 19 0. Comet price £52 0 0
PHILIPS STELLA ST 8008 with Philips
Autochange turntable. Integrated transis-
torised stereo amplifier and 2 separate
speakers. All in attractive teak cabinets.
Rec. price £51 18 0. Comet price £44 0 0

Rl E ALL MAKES STOCKED
AT DISCOUNT PRICES

Rec. Retail| Comet
SPEAKERS Price Price
CELESTION Ditton 10 .. £20 15 £1716 0
CELESTION Ditton 15 .. £30 12 £26 50
DULCI AS3 Speaker e £3 8 £619 6
GOODMANS Maxim o £20 0 £1619 &
GOODMANS Mezzo Il .. £30 18 £2513 0
GOODMANS Magnum-K. . £40 2 £3219 6
GOODMANS Mirimba .. £26 0 £21 00
GOODMANS Mambo o £19 19 £15 0 0
LEAK Sandwich .. gt £43 10 £3519 6
LEAK Mini-Sandwlch .. £29 15 £2610 o
WHARFEDALE New
“Airedale" bis e £69 10 £57 14 0
WHARFEDALE Denton .. £16 6 £1318 0
WHARFEDALE Super
Linton o ¥ £2013 6 £1710 0
WHARFEDALE Mehon a £2010 0| £5 0 0
WHARFEDALE New
Dovedale 3 ' £3910 0) £3219 6

Bowers and wllkms Speakers also available at dis-
count prices

©oocCcocoQMOAD

TURNTABLES

GARRARD SP.25, Mark I £15 6 4| £1110 0
GARRARD AP75 .. o £23 8 1| £1819 6
GARRARD SL.55 .. pe £131011 | £1112 8
GARRARD SL.65 .. i £1719 4| £15 5 0

GARRARD SL.75 ..
GARRARD 3000
GARRARD 3500
GOLDRING Lenco GL. 68..
GOLDRING Lenco GL.75..
GOLDRING 75P
THORENS TD.125 ..
THORENS TD.150 . =
THORENS TD.1508 «
THORENS TD.150AB ..
THORENS TD.124/11

Rec. Retail
Price
£.341 411
£11) 4 1
£11/18 10
£22 7 2
£35/15 5
£46(18 8
£63 4 9
£28/16 11
£217 6
£39 1 7
£4518 1

S) AND5.0p.m.

Comet

Price

£2910 0
£910 0
£10 110
£17 19 11
£2815 §
£38 0 0
£55 0 0
£25 70
£2818 0
£3319 6
£40 7 0

Bases, plinths and covers stocked to sult all the above

turntables,

HI-FI STEREO TAPE DECKS L

TAPE RECORDERS

AKAL X-150D deck 4 track
AKAI X-300 2 track. .
AKAL X-300 4 track. .
AKAI X-360 4 track. . o
AKAI X-360D deck 4 track
AKAI 1710 4 frack w/o acc.
AKAL 1800 4 track ..
AKAI11800SD 4 track
AKAI 3000D deck 4 track ..
AKAI X-V 4 track ..
AKAI M-9 4 track w/o acc.
FIDELITY HF Playmaster 2
track
FIDELITY Braemar 2 track
FIDELITY Braemar 4 frack
MARCONI 4214 twin-track
Tape Recorder
MARCONI 4216 4-track
Tape Recorder
MARCONI 4218 Stereo
Tape Recorder
MARCONI 4238 4 track
Tape Recorder
PHILIPS battery operated
tape recorder Model 4200
SHARP 504 battery/mains
tape recorder, complete
with all accessories
guaranteed 5 years
SHARP RD.707 Sterso
Tape Recorder
TELETON 7D 70 Stereo
Tape Deck .
TELETON FXB501D Slereo
Tape Deck and pre-
amplifier
TELETON 401X FM Mulh-
plex Stereo tuneramplifier
20 watts RMS o
TELETON T7AT1 AM/FM
automatic multipiex
stereo tuner/amplifier 50
watts RMS with F.E.T. ..
TRUVOX RS54 3 speed 4-
track
TRUVOX R52 3 speed 2-
track

PICKUP ARMS
GOLDRING Lenco L75 ..
GOLDRING Lenco G65
SME 3009 with S2 sheli
SME 3012 with S2 shell

£1

oo OoOQON

occococo0co0o0oacoa

oo®mecoco000CO
oo0oveOOCS

DELIVERY. Comet guarantee thatall prices quoted are genuine. All items offered

availabie atthese prices at the time this issue closed for press.

Add 9/- for post and packing on all orders.
:
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a complete stereo

system for

Y Gport

Integrated Transistor
Stereo Amplifier
The Duetto is a good
quality amplifier, attractively
styled and finished. It gives
superb reproduction previously
associated with amplifiers
costing far more.

Specification: R.M.S. power output: 3 watts
per channel into 10 ochms speakers.

Input Sensitivity' Suitable for medium or
high output crystal cartridges and tuners.
Crosstalk better than 30dB at 1Kc/s.
Controls: 4-position selector switch (2 3
pos. mono and 2 pos. stereo) dual ganged 3
volume control.

Tone Control: Treble lift and cut. Separate
on/off switch.

A preset balance control. T

9 GNS.

+76p&p

only 28 gns!

g 4 Gns.
Y o +6p&p
The new Duo general purpose
2-way speaker system is
beautifully finished in polished
teak veneer, with matching
vynair grille. It is ideal for wall
or shelf mounting either
upright or horizontally.
Specification: Impedance 10 ohms. It
incorporates Goodmans high flux
6” x 4” speaker and 21" tweeter. Teak finish.
12" x 63" x 53”, 4 gns each, p &p 7/6

Garrard Changersfrom£7.19.6
| p&p7/6

Cover and Teak finish Plinth
£4.150p &p 7/6

81 Gns. +76p &p

A/

Controls: Selector switch Tape speed equalisation switch (33 and 7% i.p.s.). Volume.
Treble. Bass. 2 position scratch filter and 2 position rumble filter.

Specification: Sensitivities for 10 watt output at 1KHz. Tape head: 3mV (at 33 i.p.s.).
Mag. P.U.: 2mV. Cer. P.U.: 80mV. Radio: 100mV. Aux.: 100mV. Tape/Rec. output :
100mV. Equalisation for each input is correct to within - 2dB (R.[.A.A.) from 20Hz
to 20KHz. Tone contro! range: Bass -- 13dB at 60 Hz. Treble - 14dB at 15KHz. Total
distortion: {for 10 watt output) < 1-5%. Signal noise: < —60¢B. A.C. mains 200-250v.
Bulit and Tested. Size 123in. long, 43ir. deep. 23in high. Teakfinished case.

P — =

%%m/ 131 Gns. +7/6p & p
Integrated High Fidelity Transistor Stereo Amplifier
Specification—Output: 10 watts per channel into 3 to 4 ohms speakers
(20 watts monaural). Input: 6 position rotary selector switch (3 pos.
mono and 3 pos. stereo), P.U., Tuner, Tape and Tape Rec. Qut. Sensi-
tivities: All inputs 100mV into 1-8M ohm. Frequency Response: 40Hz—
20KHz 1 2dB. Tone Controls; Separate bass and treble controls; treble,
13dB lift and cut (at 15KHz); Bass, 15dB lift and 25dB cut (at 60Hz).
Volume Controls: Separate for each channel. AC Mains Input: 200—-240v.
50-60Hz. Size, 121" x 6” x 23" in teak finished case. Built and tested

RADIO & TV COMPONENTS (ACTON) LIMITED

All orders by post to our Acton address’

21c High Street, Acton, London, W.3.

and also at 323 Edgware Road, London, W.2.
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THE DORSET
(600mW Output)

7-transigtor fully tunable M.W.-L.W. superhet
portable —with baby alarm facility. 8et of parts.
The latest modulized and pre-ali t techni

makes this simple to build. Bizes: 12 x 8 x 3in.

MAINS POWER PACK KIT: 9/6 EXTRA.
PRICE 5 GNS. + 7/6 p. & p. CIRCUIT 2/6 FREE WITH PARTS.

(350mW Output)

7-tvansistor fully tunable M.W.—
1.W. portable, Set of parts. Com-
plete with all components, including
ready etched and drilled printed
circuit board—back printed for
foolproof construction.

MAINS POWER PACK KIT: §/8extra.

Price £4.9.6

Circuit 2/6 FREE WITH PARTS.

THE ELEGANT SEVEN MK lil

e

plus 7/6 p. & P-

21 watt ALL TRANSISTOR AMPLIFIER

AC mains 240V. Size 7" x 4}” x 13”. Frequency response 100 c/s—10 Kc/s
Semi conductors, two OC 75’s two AC 128’s and two stabilizers AA120.
Tone and volyme controls on flying leads. £2.10.0 plus P. & P. 3/6.
Suitable 8” x 57 10,000 line high flux speaker, 18/6 plus 2/- P. & P.

x101 10W SOLID-STATE HI-FI AMP
WITH INTEGRAL PRE-AMP

Specifications: Power Oufput (into 8 ohms speaker) 10
watts. Sensitivity (for rated output): ImV into 3K ohms (0-33
microamp). Potal Distortion at LIKHz, at § watts 0-35%, at rated
output 1-5%. Frequency Response: Minus 3dB points 20Hz
and 40K Hz. Speaker: 34 ohms (3-15 ohms may be used). Supply
voltage: 24V d.c. at 800mA (6-24V may be used).

Control ly: i resistors and
I, ¥ol:§ne: PRICE §/-. . ol i
2, Treble: PRICE 5§/-. .

3. Comprehensive bass and treble: PRICE 10/-, Price 69/6
The above 3 items can be purchased for use with the X101. plus 2/6 p. & p.

Power Supplies for the X101:
P101 M (for mono) 35/~ plus 4/6 p. & p.

N

P101 8 (for stereo) 42/6 plus 4/6 p. & p.

CAR TRANSISTOR IGNITION SYSTEM
(by famous manufacturer)

For 6 volt or 12 volt positive earth systems. Comprising: special high
voltage working hermetically sealed silicon tramsistor mounted in finned
heat-sink, high output ignition coil, ballast resistor and hardwear (screws,
washers etc.). PRICE £4.19.6. (post and packing 5/- extraj.

T An extremely reliable general purpose
Ty valve amplifier. Its rugged construction
yet space age styling and design makes

it by far the best value for money.
TEQHNICAL SPECIFICATIONS
4 ically mixed ch 1

wit
inputs per chanunel, enables the use of 8

50 WATT AMPLIFIER A.C. MAINS 200-250V

separate instruments at the same time. -

- R THE RELIANT
PR SOLID STATE GENERAL PURPOSE AMPLIFIER

SPECIFICATIONS
Output—10 watts
Inputs—1. -xtal mic 10mV

Output Impedance—38 to 4 ohms
Tone Controls—Treble control range +: 12dB at 10KH?2
2. -gram/radio 250V ‘Bass control range -+ 13dB at 100H?2
F R (with tone central) Minus 3dB points are 20H2 and 40KH?.
Bignal to Noise Ratio—better than -—60dB. Transistors—4 silicon Planar type and 3
Ge i type. Mains input— —220 —250V. A.C. Size of chassis—103" x 43" X 2}”.
A.C. Mains, 200-250V. For use with $td. or L.P. records, musical instruments, all makes of
plek-ups and mikes, Separate bass and treble lift coutrol. Two inputs with control for gram.
and mike. Built and tested.8” x §” speaker to suit price 14/6 plus 1/6 P. & P. Crystal mike
to sult 12/8 plus 1/6 P. & P.
Reliant Mk, I, 5% gns. plus 7/6 p. & p.
As above less teak cage.

Reliant Mark II. 6} gns. plus 7/6 p. & p.
In teak finished case.

THREE-IN-ONE HI-Fl

CYLDON 10 WATT SPEAKER
2 TR A N SI ST o R é::]mp]ete I:‘o‘ud %geaker system on one
o rec matched .
U.H.F. TUNER 3“{}3:‘&5& Banding pover
watts. lmpedance 0] . Flux
Brand new. Complete with
circuit diagram.

density 31,000 gauss. Resonance 40—
£2.10.0 plus 1/- p. & p.

60 cjs. Frequency range 50¢/s to 20kc/a,
Size 133 x 81/, x 4} inches. By famous
manufacturer. List Price £7. Our price
74/8 plus 3/- P. & P.

Similar speaker to the above without
tweeters in 3 and 15 ohm 44/8 plus
5/~ P. &P

B.S.R. TD-2 TAPE DECK

This tape deck takes 5%in. spools complete with two-track heads. Size 13}in. long by
83in. wide. £8.19.6 plus 7/6 p. & p.

The *“Princess” 4-speed automatic record changer
and player engineered with the utmost precision for
beauty, long life, and trouble free service. Will take
up to ten records which may be mixed 77 to 10” or
12”7, Patent stylus brush cleans stylus after each
playing and at shut off, the pick-up locks itself into
its recess, & most useful feature with portable equip-
ment—other features include pick-up height adjust- o

ment and stylus pressure adjustment. This truly is a L "1
fine instrument which You can purchase this month -
at only £5,19.8 complete with cartridge and ready to play. Post and insurance 7/6 extra.

POCKET MULTI-METER

Size 3% x 24 x 13in. Meter size 24 x 1{in. Sensitivity 1000
0.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 0-1000
D.C. current 0-150mA. Resistance 0-100kQ. Complete
with test prods, battery and full instructions, 42/6, P. & P,
3/6, FREE GIFT for limited period only. 30 watt Electric
Soidering Iron value 15/- to every purchaser of the Pocket
Multi-Meter.

RECORD PLAYER SNIP A.c. MAINS 240V
[ s gt Y

FIRST QUALITY P.V.C. TAP

53~ Std. 850ft.....11/6 57 L.P. 850ft.....12/-
77 Std. 1200ft.....13/~ 38“ T.P. 600fi....
3" L.P. 240ft..... 5" T.P. 1800ft..
53" L.P. 1200ft... .. 53" T.P. 2400ft..
77 L.P. 1800ft.....20/~ 7 T.P.3600it.....44f
53" D.P. 1800ft.....20/~ 4" T.P. 900ft.....

P. & P. on each 1/6.

%
o)

The volume controls for each ch 1
are dlacated ?x‘ectg a.b%% the corres-
. ponding input socketa. SITIVITIES
Price 27 gns. AND INPUT IMPEDANOES, Channels1 &
Pius 20/- p. & p. 2 4mV at 470K, These 2 channeis (4

M inputs) are suitable for microphone or
guitars. Channels 3 & 4 200 mV at 1m. Sultable for most high output instruments (gram,
tuner, organ etc.). Input sensitivity reiative to 10w output. TONE CONTROLS ARE
COMMON TO ALL INPUTS. Bass Boost +12dB at 60 Hz/s. Bass Cut —13dB at 60 Ha/s.
Treble Boost +11dB at 15 KHz/s. Treble Cut —12dB at 15 KHz/s. With bass and treble
controls central — 3dB points are 30 Hz/s and 20 KHz/s. POWER OUTPUT. For speech
and music 30 watts rms. 100 watts peak. For sustained music 46 watts rms, 90 watts peak.
For sine wave 385 watts rms. Nearly 80 watts peak. Total distortion at rated output
8-29, at 1KHaz/s. Total distortion at 20 watts 0-16% at 1KHz/s. Output to match into 8 or
15 ohms spesker system. NEGATIVE FEED BACK 204B at 1KHz/s. SIGNAL TO NOISE
BATIO 60dB. MAINS VOLTAGES. Adjustable from 200-250v. A.C. 50-60 Hzfs. A pro-
tective tuse is located at the rear of unit. Output impedance 3, 8 and 15 ohins.

MOTEK

3 Speed 2 track Tape Deck complete
with heads, takes 7in. spool.

Incorporating 3 motors.

A.C. mains, 240 volts, listed at
£21.0.0.

Our Price £9.19.6, plus 10/~ P. & P.

RADIO & TVCOMPONENTS (ACTON) LIMITED

All orders by post to our Acton address

21¢ High Street, Acton, London, W.3.

and also at 323 Edgware Road, London, W.2.

\
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PRAGTlCAL'
VISUAL!

W
a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing .

1 ’ OWN and 2 BUILD 3 READ and
HANDLE a L and USE DRAW and

completerange of present- | | @ modern and profes- | fJUNDERSTAND
day ELECTRONIC PARTs | | sional CATHODE RAY | | cjgcuitr DIAGRAMS

and COMPONENTS ORGILIUSCE e

RI8
820

_4._} cARRY ouT oVER 40 EXPERIMENTS ON BASIC ELECTRONIC
| CIRCUITS AND SEE HOW THEY WORK . .. INCLUDING . .,

® VALVE EXPERIMENTS @® PHOTO ELECTRIC CIRCUIT ® A.C. EXPERIMENTS

® TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT ® D.C. EXPERIMENTS

@ AMPLIFIERS ® BASIC RADIO RECEIVER ® SIMPLE COUNTER

® OSCILLATORS @ ELECTRONIC SWITCH ® TIME DELAY CIRCUIT

® SIGNAL TRACER ® SIMPLE TRANSMITTER ® SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

FREE POST NOW To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please -:

for send your free Brochure, without obligation, to: we do not employ repressntatives ‘
BROCHURE NAME BLOCK CAPS 1
or write if you prefer not to cut page I ADDRESS . PLEASE PW 8 i
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TOPRIC OF THE MONTH
First things first

NEWS AND COMMENT

HERE is currently a good deal of talk about the Leader 239
shape of broadcasting, and the general concensus of News and Comment 240
opinion is that radio broadcasting in the UK finds itself
in some need of reorganisation. Most of the discussion, Practically Wireless by Henry 2564
however, seems to be centred around the constitutional
basis of broadcasting and what services are required. OnTLhe Asggnga’:ﬁa;
This is rather putting the cart before the horse. b eD id G% G3JDG 257
The most important aspects—which must be sorted y Davi Sl
out before considering the gquestion of programmes— International London Electronic
revolve around engineering problems. In a recent Component Show 266
speech, the BBC Director-General, Mr. Charles Curran, ]
elaborated on this theme. £n passant, he said * . . . the Letters to the Editor 279
long term future for radio in this country—and by long
te;]rr; I r'\r}lez:jn the next ttt)an years—Iies principally with
v.h.f.” Medium wave broadcasting will continue, he
went on, but only in face of growing interference, until CONSTRUCTIONAL
there is a new frequency allocation conference. But, as
he pointed out, at such a conference we will do well to Transet Three-Band Portable
hold on to what we have and consequently there must by F. G. Rayer, G30GR 242
be a greater exploitation of v.h.f. .
Mr. Curran made three major points. First, local Take 20, Electronic Organ,
broadcasting on medium wave is unlikely to be a viable by Julian Anderson 258
proposition ten years hence. Secondly, it would not be A Versatile Intercom System
right to use the present international common frequen- by J. E. Barrett 260
cies for a very limited number of local stations in some )
areas and rely on v.h.f. in all other areas. Thirdly, it AC/DC Meter by H. T. Kitchen 271
would not be right to redistribute some of the present
nﬁtional agd regiorgal channels for local static::n Irl]Jse;
this would inevitably lead to the invasion of these
frequencies by continental broadcasters OTHER FEATURES
Some sources have suggested invoking Article 8 of
the Copenhagen agreement (which allows the use of a The Cult of the Junk Box
frequency allocated to another country provided there is by James Hossack 246
no serious interference with that country’s service).
This, however, would be tacit admission that the Basic Semiconductor Technology,
Copenhagen allocations were inadequate (whereas Part 3 by M. F. Docker, M.Sc. 249
they are generally favourable to the UK), provoking a .
new frequency allocation conference from which we P'Vl\)/' %/l,"clj(e ';_thomp;gents, Part 8 263
would certainly emerge worse off. y M. K. Titman, 5.9C.
Obviously, v.h.f. must play a key role in any revised Pulse Circuits in Operation,
broadcasting shake-up and it has been suggested that Part 3 by /. J. Kampel 280

v.h.f. coverage be made obligatory on all receivers made.
In the USA, u.h.f. TV only got off the ground after
legislation to ensure that all receivers had u.h.f.
coverage. W. N. STEVENS—Editor

SEPTEMBER ISSUE WILL BE PUBLISHED
ON AUGUST 8th

All correspondence intended for the Editor should be addressed to: The Editor, **Practical

W.C.2. Phone: 01 836 4363, Advertisement Department: Fleetway House, Farringdon Street, London, E.C.4. Subs_f:rlption rates. including postage: 42s, per year to any

Wireless”, IPC Magazines Ltd., Tower House, Southampton Street, London,

part of the world. ©IPC Magazines Ltd., 1969. Copyright in ail drawings, phot h

and articles
the countries signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are th

blished in **P

ical Wireless' is specifically reserved throughout
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expressly f
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NEWS AND COMMENT....

NEW AUDIO RANGE

B. H. Morris & Co. (Radio) Ltd., the sole UK distributors for
“Trio”, “Teac”, “Sonics™, and "Audjo Development” an-
nounce some new items of equipment in their range.
Amongst the range are the items illustrated above. The
speakers are type AS-57 bookshelf models. Power handling
capacity is 10W music power. Voice coil impedance is 8%.
Frequency response is 70—18,000Hz. Enclosure dimensions
are 5% x 153 x 8%in. deep. Speaker compliment is a 5 x 7in.
elliptical. Price is £15 per pair.

The pickup cartridge illustrated at the top left is the
“Trio” Supreme 20 photoelectric model. It uses a lamp
and screen attached to the cantilever to which is fitted the
stylus and photoelectric diodes and a preamp. The move-
ment of the screen controls the amount of light passing
through it to the diodes. Therefore stylus movement on the
record varies the amount of light through the screen to the
diodes thus modulating the current from the cartridge.
Retail price is £64 4s. 1d. plus £13 15s. 11d. p.t.

An inexpensive magnetic cartridge in the B. H. Morris
range is the AD 76K with a sensitivity of 5mV at 1kHz and
frequency response of 20-20,000Hz priced at 90s.

Full information of the complete range of equipment
may be obtained by contacting B. H. Morris & Co. (Radio)
Ltd,, 84-88 Nelson Street, London, E.1. Tel.: 01-790 4824.

RADIO AND TELEVISION COURSES

The London Borough of Brent Stonebridge Evening
Institute, Brentfield Road, London, N.W.10 an-
nounce their 1969/70 Radio and TV™ Course. It
commences on 22nd and 24th September, Mondays
and Wednesdays 7.0-9.0 p.m. The fees are 50s. for
one or two evenings weekly for session which ends
22nd May, 1970. The course covers some theory and
practical work and is mainly intended for amateurs.
Cheques and P.O.s should be made payable to ""The
Brent Borough Treasurer’’ and students may enrol
now by post to: 44 Worcester Crescent, Mill Hill,
London, N.W.7.

RADIO CONTROL FANS
The London Radio Controlled Models Society is holding a
meeting on 10th July ar 7.30 p.m. Venue is “The Two
Chairmen”, Dartmouth Street, London, S.W.1. Further
details may be obtained from the Secretary, H. C. Farley,
24 Dacre Crescent, Kimpton, Hitchin, Herts.

240

VERY CONVENTIONAL -
Every year the Radio Society of Great Britain spon-
sors a convention for v.h.f.-minded radio amateurs
and enthusiasts. It is usually held at the ""Winning
Post Hotel” near Twickenham in Middlesex. which
is an ideal venue with a large car park that was
completely filled at the latest ‘convention on 26th
April, Things started at 11 a.m. with an exhibition
of home-constructed and commercial equipment;
there was very little on show, but the quality of
workmanship of the private exhibits was superb,
especially a little s.s.b. transceiver for 144MHz
which won D. Dall, GBAHK, the V.H.F. Committee
Cup. In the afternoon, two lecture sessions ran in
parallel; one was started off by Jack Hum, G5UM,
who talked on how to start on v.h.f. with the mini-
mum of trouble and expense and this was followed
up with lectures on the technique of listening on
v.h.f., the design and construction of 70 and 144MHz
converters and general principles of the design of
v.h.f. transistor transmitters. Slightly longer lec-
tures in the other room were led by Arnold Mynett,
G3HBW, who talked on v.h.f. s.s.b. phasing. trans-
ceivers, followed up by G3MED discussing a
spurious-free v.h.f. receiver, and in a very similar
vein how to measure spurious radiation down to
—90dB by G3FZL. Among the guests who sat down
to an excellent dinner in the evening were Colonel
1. St. Q. Severin of the cabinet office, and Dr. J. A.
Saxton, director of the Radio and Space Research
Station.
NEWS FROM THE CLUBS

GB3SUA will be operational 11th-13th July on 80, 20,
15, and 10m bands using s.s.b./a.m./c.w. nodes. Run by
Stratford upon Avon ARC to celebrate the 700th anniver-
sary of the Guild of the Holy Cross which was the first
recorded form of local government in the town. A special
QSL card will be issued via the RSGB Bureau. Further
details from M. J. W. Webb, G300Q, 14 Townsend Road,
Tiddington, Stratford upon Avon. .

Pudsey and District Radio Club will be running their first
Mobile Rally—the White Rose Mobile Rally—on 27th
July. The QTH is Allerton Girls High School, Leeds,
Yorkshire. Talk-in stations will be on 160 and 2m. There
will also be a.m. and s.s.b. demonstration stations. Other
attractions are: raffle prizes, easy car parking, refreshments,
amusements for wives and kids and the whole rally is under
cover. Further details: R. Short, G3YEE, 10 Tyersal Grove,
Bradford 4, Yorks.

NORTHERN RADIO SOCIETIES’ ASSOCIATION
CONVENTION & EXHIBITION

This event was held at Belle Vue, Manchester on
27th. April, several hundred visitors attending. Mr.
John Graham, G3TR, Immediate Past President of
the RSGB presented the GBAYD Trophy for the best
stand put on by a radio ciub belonging to the
Association. The award was made jointly to the
Manchester and District Amateur Radio Society and
the South Manchester Radio Club. These two clubs
put on show stands that gave a complete picture of
the hobby from the very beginning.

Another stand of particular interest was that of
the Wirral ARS on which were shown their group
constructional projects, their latest being a 160m
s.s.b. Rx/Tx :



NEWS AND (OMMENT...

EDDYSTONE'S NEW 10-BAND BABY

A new solid state receiver—the EC958—covering a
range of 30MiHz to 10kHz has been announced by
Eddystone Radio—a member of GEC-Marconi
Electronics. For best possible accuracy in frequency
setting an optical projection method of displaying
_ the frequency scale is used. This gives an effective
length of 50in. for each display scale. Silicon tran-
sistors are used throughout and microcircuits and
f.e.t.s have been employed where advantageous.

Reception facilities are c.w., m.c.w., am.,
(d.s.b.) and s.s.b. in A3A, A3H and A3J modes—
upper or lower sideband. F.S.K. (F1) facilities are
available when optional module (type LP. 3058) is
fitted. Keying speeds up to 200 bauds with shifts
of 85-850Hz can be accommodated.

Further details may be obtained from Eddystone
Radio Ltd., Eddystone Works, Alvechurch Road,
Birmingham 31.

COMARK MULTIMETER

The Comark Multimeter 1231 is the latest addition to the
new 1000 Series. The overall accuracy is +2% of f.s.d. for
d.c. measurements and + 3% of f.s.d. for a.c. measurements
over a bandwidth from 10Hz to 100kHz (3Hz to 250kHz
for —3dB). Voltage sensitivity is from 1mV f.s.d. to 300V in
12 ranges with an input resistance of TMQ/V at d.c. the
maximum current sensitivity is TuA f.s.d. with a meter volt
drop of less than 12mV. Resistance is measured to an
accuracy of +5% of reading from 1Q to 100MQ. The UK
list price is £50.

NEW PREMISES FOR HOME RADIO
Home Radio have moved from their original shop in London
Road, Mitcham, to the top floor of an office block 400 yards
away at 240 London Road. They now have 2,400 square
feet of extra space, from which to run their mail order
business.

A.S.E.E. CHANGE
“The Association of Supervisory and Executive Engineers”
—that is the new name for the Association of Supervision
Electrical Engineers. Membership is now no longer re-
stricted to electrical engineers.

ON ‘PHONE?
Amateurs in the United States, because of changes
in the Bell System telephone regulations can now
legitimately operate ““phone patches’” connecting
overseas stations to telephone subscribers.

THE MULLARD MEETINGS
At Southampton on 5th May, the 1969/70 season of
Mullard meetings for the radio and television trade opened.
This year's talk is devoted almost entirely to integrated
circuitry and between now and 1970 it will be given at 76
centres in the UK.

The talk deals in a general way with the development of
integrated circuits, analyses their advantages and empha-
sises the radical changes in thinking of design. It then
studies the applications of integrated circuits to colour TV
receivers. 1.C. manufacture is then covered and the talk
finishes with a glimpse into the future and what it is likely
to hold so far as I.C. applications are concerned.

The programme for July is: 9th: Dolphin Hotel, Swansea;
10th: Park Hotel, Cardiff.

All meetings start at 7.45 p.m. and any readers wishing
to attend should apply for tickets to lan Nicholson, Films
and Lectures Organisation, Mullard Ltd., Torrington Place,
London, W.C.1.

NEW FROM MARCONIPHONE

Five new models from Marconiphone include two small
portable receivers, two radiograms and a record player. The
two portables are similar—the 4166 having v.h.f./mw./l.w.
coverage and the 4169 covering L.w./m.w./s.w. Both have
push-button waveband selection and an output of 300mw.
Prices are: 4166 (£14 15s.) and 4169 (£11 10s.). The
photograph shows model 4169,
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BY F.G.RAYER G30GR @@

THREE-BAND PORTABLE

short waves, it is of advantage to use an inter-

nal ferrite rod aerial for long and medium
wave reception, and a telescopic or other external
aerial for short waves. The circuit used here is of this
type, and gives teception of hundreds of short wave
{ransmissions, in addition to medium and long wave
coverage. Bands actually tuned are approximately
14-6MHz s.w. (21-50m), 1,500-575kHz m.w. (200-
530m) and 260-160kHz [.w. (1,150-1,900m).

Some simplification is possible by using a common
oscillator coil for m.w. and Lw., and the way in
which bandswitching operates can be checked with
the aid of Fig. 1.

For s.w. reception, S1 earths C, tag 1 of L1, L3 and
L4 being shorted out. L1 is tuned by VCI1. 54 shorts

‘ N TITH a receiver covering long, medium and

A, tag 7, to earth, so that only the base winding of
L1 is in use. S3 places VC2 across L2, for oscillator
tuning, and S2 switches Trl collector to the col-
lector winding of L2.

For m.w. reception, Sl leaves L3 in circuit, S4
introducing the base coupling winding. S3 provides
oscillator tuning of LS, with the series m.w. padder
C4 while S2 brings into use the collector winding of
LS.

L5 is also used for L.w. reception, with the extra
capacitor C5 to obtain suitable frequency coverage.
The Lw. section of the ferrite rod, L4, is also in use.

L1 and L2 are individual s.w. aerial and oscillator
coils. L3 and L4 are m.w. and L.w. sections of a dual-
wave ferrite rod aerial. By using a series circuit as
shown, no switching of Trl emitter is required.
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10k S 268k0 1 22k0 4
1 1 2SNE ST 23
2? Tcsiig 22 TS
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Fig: 1. The Transet theoretical circuit. The aerial, oscillator and if. stages—
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The telescopic aerial is coupled through T1, and also
operates on m.w. and Lw.,, if extended, though it is
normally not required on these bands.

T4 is the s.w. oscillator trimmer, T2 the m.w./l.w.
trimmer, and T3 allows adjustment of Lw. oscillator
coverage. To give maximum efficiency on all fre-
quencies, a small manually operated panel trimmer
VC3 is used in the aerial circuit. This avoids loss of
results due to poor trimming, and also compensates
for changes caused by extending the aerial, or using
an external aerial. VC3 is simply rotated for best
results, and only need be adjusted occasionally.

IF AMPLIFIER

IF.T.1 and ift2 are both double tuned, the
diode if.t. being single tuned. This results in high
gain and selectivity, with enough sensitivity for good
reception of many transmissions. The i.f. is 465kHz.

AUDIO AMPLIFIER

Tr4 is the first a.f. stage, followed by Tr5 as driver.
Tr6/7 are the output pair, with feedback and base
bias via R21 and R22. This type of circuit has the
advantage that suitable transistors are readily avail-
able, and the operating conditions of each stage are
independent of other stages. This avoids difficulties
sometimes arising in directly-coupled and similar
circuits. There is plenty of amplification and enough
power output for loudspeaker reception of most
signals, with good tonal quality.

The volume control VRI, ganged capacitor
VC1/2, trimmer VC3, and switch are fixed to a 7 X
3in. flanged aluminium plate, also used as a positive

AAAAA

line or earth return. Other parts are fitted to a paxolin
011rcu1t board 7 X 2%in., which is bolted to the flanged
plate.

CONSTRUCTION

Figure 2 is a top view of the paxolin board. VC3
is directly under VC1/2, and the fixed plates tag of
VC3 is connected to the underneath tag of VC1. VR1
fits on the aluminium plate to the left of VC1/2,
and the four-pole three-way switch occupies a simi-
lar position to the right.

The paxolin board was prepared by scribing lines
at %in. intervals with a sharply pointed tool, then
drilling +sin. holes for all leads. L1 and L2 need %in.
holes. The board is also drilled to clear the pins of
LS, iftl, i.£t.2, ift.3, and the fixing feet of T2.
Drilling positions for the i.f. transformers and L5 can
be marked by pressing paper against the pins, hold-
ing this on the paxolin, and marking through with a
sharply pointed tool. A central hole to allow core
adjustment is needed under each ift. Two bolts
secure the paxolin to the flange, and tags were put
under the nuts to provide the MC points,

A slow-motion action is essential with VC1/2, and
is provided by concentric spindles in the component
listed. A ball drive could be fitted to the ordinary
type of capacitor, a little extra space then being
needed between the aluminium plate and the inside
of the cabinet front. The tuning capacitor also had
trimmers fitted. The trimmer for VCI is fully
unscrewed, then ignored. The other trimmer is TC2,
Fig. 1. A capacitor without trimmers is equally suit-
able, and TC2 would then be a separate trimmer,
connected from frame to VC2. A 100-470 ohms
resistor may be needed between 9. L2, and S2. if the
circuit is trimmed for maximum s.w. ccverage.
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WIRING

This can be carried out with 22 s.w.g. or similar
tinned copper wire, with insulated sleeving where
necessary. In most places the wire ends of the resis-
tors and capacitors are long enough to reach the
various connecting points.

The diode DI, and electrolytic capacitors, must be
fitted with the polarity shown. C6 lies under C2 and
C16 is underneath C15.

Figure 3 shows all connections under the paxolin
board.

L5 and the i.f.t.s have small tags which earth the
screening cans. These are connected as in Fig. 3. The
core of T2 is also earthed.

A red flexible lead from the switch of VRI1 is
fitted with a positive battery clip. Battery negative is
the centre-tap of the primary of T2, Fig. 3. Twin
flexible leads from T2 secondary will go to the loud-
speaker..

TRANSISTORS

It is probably as well to leave these until most
other wiring has been done. Trl is behind the four-
pole switch, allowing short leads from collector to
S2, and emitter to tag 5 of L2. The base lead goes to
C1, R1, R2. .

Tr2 and Tr3 can have lin. lengths of coloured
sleeving on emitter, base and collector leads, for insu-
lation, and to identify them. These wires should not
be unnecessarily long.

The remaining transistors can conveniently have
about 3in. of lead above the circuit board. Many
alternatives will operate satisfactorily in this type of
audio amplifier. A poor transistor should on no
account be used for Tr4, as noise generated in this
stage is considerably amplified. As the listed transis-
tors are readily available, it is recommended they be
used if transistors are to be purchased. But this does
not mean that equivalents already to hand could
not be fitted. Some might need different base or
emitter resistor values.

FERRITE ROD

This may be 6in. or 7in., of the usual type for
m.w./L.w. ferrite aerials. A bracket is bolted to the
paxolin board, Fig. 2. This supports a vertical strip
of paxolin 3in. high and $in. wide. A strip of flexible
insulating material passes round the ferrite rod, and is
bolted to the paxolin strip.

When connecting the ferrite rod windings, note
that the m.w. tuned section is from points C to D,
Fig. 1. The m.w. base coupling winding is from A to
B. The lL.w. tuned section L4 is from D to earth line.
Should a rod with separate base winding be used,
instead of a tapping on L4, this winding is con-
nected between the m.w. winding at B, and earth
line. Should tuning difficulties arise on lw., this
might be caused by L4 being in the reversed phase to
1.3, and this can be corrected by reversing connections
to L4. Windings intended for 208pF tuning capaci-
tance and OC44 type transistors are usually satisfac-
tory provided the base coupling is reduced by
removing a few turns. Four turns should suffice for
m.w. base coupling. L.W. coupling need not be
changed unless instability arises.
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v components list

TC1
TC2
TC3
TC4

L1
L2

Resistors:
R1 10kQ
R2 2:7kQ
R3 1500
R4 1kQ
R5 68kQ
R6  8-2kQ
R7 680Q
R8 22kQ
R9  47kQ
R10 1kQ
R11 120kQ

VR1 5kQ log. pot. with switch
All 10% % watt except where stated

Capacitors:
c1 0-01uF
C2 O-buF
C3 0-01uF
C4  200pF 2% silver mica
C5  175pF 2% silver mica
C6 10uF 6V
C7  0-04uF
C8 0-02uF
C9 0-02uF
C10 0-01uF
C11 2uF 6V
C12 100pF 12V
C13 8uF 6V
C14 2pF 6V
C15 100uF 6V
C16 100uF 12V

30pF pre-set
30pF pre-set
60pF pre-set
30pF pre-set

Inductors:

R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22

47KQ
J2kQ
8-2kQ
470Q
82kQ
22kQ
680Q
4-7Q
82Q 5%
10kQ 5%
10kQ 5%

VC1/VC2 Jackson 00 208/176pF slow motion
VC3 25pF or 30pF miniature air-spaced variable

s.w. aerial coil, Denco transistor range 4

Blue

s.w. oscillator coil, Denco transistorrange 4

Red

L3/L4 L.w./m.w. ferrite rod aerial

Lw./m.w. oscillator coil, Weyrad P50/1AC

L5

IFT1 Denco IFT18/465

IFT2 Denco IFT18/465

IFT3 Denco iFT14

T Osmor QXD1

T2 Osmor QX022
Semiconductors:

Tr1 0C170

Tr2 AF117

Tr3 AF117

T4 OCT71

Tr5 0C81D

1:3 8@2: }Matched pair

D1 O0A81

Miscellaneous:
2/3 ohm 3%in. or similar speaker; four-pole three-
way rotary switch; 7 x 3in. flanged plate (Home
Radio); 7 x 23in. paxolin sheet; four knobs; 6%/
35in. '

telescopic aerial.




Note that the receiver can be tested on s.w. with
the ferrite rod omitted, and on m.w. with L4 omitted.
This may help localise wiring faults, if any arise.

BANDSWITCH

The position of this allows short leads from 1, L1,
to S1 and earthed return to VC1/2, from 1, L2 to S3
and VC2, and from 4, L2 to VCi/2.

C4 and C5 are mounted vertically on the paxolin
board, to reach the switch tags. There should be no
difficulty if tags and connections are correctly
identified.

When first testing the receiver, a meter may be

included in one battery lead. Current should be
around 9mA to 12mA with no signal lor at low
volume. If it is excessive, switch off at ond¢e and look
for an error in wiring or other fault. During normal
listening, current peaks will be about 20mA to 40mA,
according to volume.

IF AMPLIFIER

This is most readily aligned with a signal
generator, set to give a modulated signal at 465kHz.
Adjustments can then be for maximum battery

continued on page 262

‘("‘_". Speaker

Fig. 3: Wiring on the underside of the paxolin component board.

245



THE CULT

__IH

JAMES
HOSSACK

JUNK BOX

that of others such as “juvenile”, etc., has

become debased by common usage in association
with a more sinister partner (e.g. “juvenile delin-
quent”), and one imagines the adherents of a cult as
supporting it with a sort of fanatical, and frequently
misplaced, semi-religious fervour. It is useful to
remember that the word itself shares a common
origin with “cultivate”, which basically means to
“make good use of”, and this is precisely what
possession of a junk-box (or perhaps one ought to
use the more elegant term “spares box”) implies to
those readers who have come, to a greater or lesser
degree, to rely on one as providing a valuable addi-
tion to the resources available for pursuing their
favourite hobby.

To many experimenters, who may have been
introduced to radjo construction via the influence of
a big brother, the junk-box comes, in a sense, ready-
made. In other words, virtually a family heirloom.
Other less fortunate (or more affluent) members of
the radio fraternity commence operations by pur-
chasing everything the hard way, down to the small-
est nut, bolt, or resistor. Gradually, however, even
those who pursue their hobby in a very modest way
will acquire, over the years, a small stock of com-
ponents which, while perhaps not quite as good as
new, will serve them adequately for all normal
constructional purposes. There is no doubt that a
junk box of this type has much to recommend it.

There is, however, a more positive approach to
this subject which was pursued some time ago by
the writer, and which has paid handsome dividends
in terms of component acquisition at bargain prices,
and, what may be even more important to those
residing in rural areas, complete and immediate
availability of components “off the shelf” as and
when these are required.

The plan is quite simply the purchase, or similar
legitimate acquisition, of unwanted electronic gear,
followed by a careful, painstaking, and thorough dis-
mantling of all the wusable components therein.
Sources of such components are many and varied.
Some dealers, for example, will gladly dispose of old
TV equipment for a nominal sum. On the other
hand, constructors are frequently presented with
the opportunity of procuring quite complex pieces
of electronic gear which have ceased to function,
or merely become obsolete, on the understanding
that these are removed from the premises forthwith
and “broken up”—hardly a euphemistic term for the
extremely delicate dismantling operation to which
they will be subsequently subjected on arrival back
at the “shack”.

A word of warning should, perhaps, be given here

THE modern meaning of the word “cult”, like
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about all equipment containing c.r.t.s of any des-
cription. In general, these are not worth salvaging,
but it is imperative, before commencing operations
on any chassis, that they be carefully removed and
placed on one side for subsequent disposal via the
refuse collection.

Do not succumb to the temptation to break a
cr.t. in order to facilitate its subsequent disposal,
since the danger of flying glass from the resultant
explosion (more correctly, implosion, since the tube
collapses inwards) can be a very real one. The
same advice applies to large glass valves, with the
additional consideration that they may, in fact, prove
worth preserving with a view to possible future use
as transmitting tubes.

Having discussed how to collect, we now come to
the question of what to collect. The answer would
appear to be, whatever can be easily removed from
a discarded chassis, but one or two points must be
borne in mind, and it will be advantageous to
consider the dismantled items in turn.

Transistors

While examples of discarded gear containing
transistors are, of course, comparatively limited at
the present time, there are excellent opportunities
for procuring, very cheaply, surplus computer panels
and such like which often consist of masses of
identical transistors embedded in a ‘printed circuit
matrix. These transistors are frequently mounted in
such a position that by “unwinding” the transistor,
so to speak, the wires can be cut off close to the -
board, leaving 1 inch or more of connecting lead. A
snag with most boards of this type is that no details
are generally available regarding the components,
but, frequently, a meter check, or insertion of one
transistor into a simple amplifying circuit (a.f. or
r.f.) will be sufficient to identify the type satisfac-
torily. A number of excellent transistor testers,
suitable for determining beta, leakage current, and
other characteristics of unknown transistors, have
been described in past issues of PW.

Valves

The position as regards reclaimed valves is less
satisfactory, particularly when one remembers that,
after a few years’ hard wear, the average rectifier
or power output valve has completed perhaps two-
thirds of its useful life, although its characteristics
may still be entirely satisfactory for use in experi-



TABLE 1

[
Heater Maximum !
| Anode | Screen| Rectified Peak Inverse | Base
Valve Description Voliage | Current| Volts | Volts | Current Volts (Rect.) ‘ Connections
| . A
807 Power Tetrode 63 | 09A 500 200 — | — A
616 a.f. Power Tetrode 63 0-9A 350 250 — 1 —
] a.f. Power Pentode 63 | 78 | 250 | 250 — — B
X5 Rectifier 63 0-6A 325 — 70mA 750 C
83V -Hectifier b 2A 575 — 175mA 1100 D
R4 Rectifier 5 2A 750 —_ 250mA 2800 1 E
Fr4 Roctifier 5 2A 375 — 175mA 1100 j F
554 Rectifier L4 2A 350 — 125mA 1100
]
TABLE 2
Valve Type Description Heater Volts* Pin Connections (B9A bases)
1 2 3 4 5 6 7 8 9
PCC85 v.h.f. double triode 9-0 a” g k» h h a g k' s
PCF 80 Triode-pentode mixer 9-0 at g &g h h ap kp ki g
PCF 82 Triode-pentode mixer 95 as above
PCL 82 Triode output-pentode 16 gt k g h h a, g, ki as
PCL 83 Triode output-pentode 12-6 aa g ki h h ap kp 8 &
PCL 84 Triode video output-pentode 15 g at k¢ h h ap kp & 8
PCL 85 Triode output-pentode 18 aa g k¢ h h ap 8. kp g
PCL 86 Triode output-pentode 133 g ki g h h ap kp g a
PL 82 Output pentode 165 — g k h h — a — g
PY 82 Rectifier (half-wave) 19 — — k h h —_ — — a

*Heater current is 0-3A in all cases.

Fig. 1: Valve base connections A-F are for Table 1. All valves
in Table 2 have 9 pin bases (B9A.).

mental hook-ups, or as test replacements for the
diagnosis of circuit faults. Unless one is an ardent
collector of vintage components (see, for example,
The Radio Collector by P. N. Wood in the June 1966
issue of PW), it is probably wisest to consign all
valves of the pre-octal-base era to the dustbin before
they have the opportunity to ruin a perfectly
good circuit. The same may be said to apply to
most octal-base specimens, with the exception of a
few such as 616, 6X5, 807, and some others; also,
power rectifiers of the 5 volt series, such as 574,
may come in useful, provided they are known to be
in good condition. Characteristics and base connec-
tions for some of these are given in Table 1. Minia-
ture battery valves based on B7A may prove of some

interest to the radio control enthusiast. B9G televi-
sion valves are sometimes designed to operate from
a standard 6 volt heater supply; more often they are
designed to run from a higher voltage, and can be
neatly pressed into experimental service by adapt-
ing a suitable transformer (see next section).

Transformers

Unlike valves, these seldom deteriorate with age,
and, in fact, probably represent the most valuable
components in any chassis, from the reclamation
point of view. A good mains transformer can cost
anything from £2 upwards, so that the initial price of
an old chassis is repaid several-fold if it happens to
contain a mains transformer likely to be suitable to
one’s requirements, Television line and field trans-
formers are unlikely to be of great use unless one
is especially interested in audio oscillators, but the
output transformer should certainly be salvaged,
particularly if it is one of the multi-tapped variety.

Table 2 shows the heater voltages and general
applications of some popular television valves, and
it is frequently possible to utilise two or even more
heater windings, connected in a suitable manner to
obtain the required power for circuits using such
valves, as described earlier. Sometimes, other low-
voltage windings can be interconnected to provide
between 12 and 20 volts at a few amps., a useful
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feature for those interested in building their own
transistor power supplies.

LF. transformers were, generally designed for
465kc/s operation, and are therefore worth preserv-
ing unless they happen to incorporate the old-style
compression trimmers, which were notoriously un-
reliable. Television if.t.s are usually somewhere in
the 20—30Mc/s region, and as such can prove of
interest to potential constructors of amateur v.h.f.
equipment. In this context, old f.m. mixers or TV
turret tuners can sometimes be dismantled as com-
plete units, and are very easily adapted for 70 or
144Mc/s amateur band operation.

Coils

Unless these are of fairly modern design, the
trouble of removing them is scarcely justified, al-
though, if a complete unit with wavechange switch
can be salvaged intact, it may well come in handy at
a later date. Old wafer switches, by themselves, are
seldom of much value, since they will almost cer-
tainly be badly worn.

Potentiometers

These have the merit of being amenable to direct
assessment with a simple test meter. They will
usually fall into two classes—good and bad——the
worn track of the latter showing up immediately the
control is turned backwards and forwards a few
times. Keep the good ones carefully, since a wide
selection of values on the experimenter’s shelf is a
very decided asset at all stages of .construction. (The
writer has a circuit in operation at present with
about a dozen variable resistors—most of which will
finally be replaced by fixed values once the optimum
circuit constants have been determined.

Variable Capacitors

Check these, also, with a meter, to locate faulty
insulation, rubbing vanes, etc. Do not, in this case,
be in too much of a hurry to dispose of ancient
types. Many of the best transmitters use tank coils
whch are tuned by components once gracing the
panel of a 1930 battery two-valver, whose designers
appeared to imagine that the presence of 120 volts
across the vanes rendered a spacing of less than
1 in. completely unacceptable. Needless to say, you
will be unlikely to recover any components small
enough to incorporate in that projected transistor
portable, although occasionally, old valve-operated
car radios can be found which were provided with
astonishingly small, neat, and efficient tuning mecha-
nisms and capacitors, which are well worth saving
for future use.

Switches

Test routine is the same as for potentiometers.
Subject the switch to a continuity test and also an
insulation test to earth, especially if it is likely to be
used for mains switching. Into this category we can
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inclug;i.e relays, which may be found on some old
television sets, or more probably on surplus or ex-
W.D. equipment of more recent vintage. Do not
neg!ect the possibility of using these on, for example,
radio control equipment, or for similar purposes—
the experimental potentialities of a sensitive relay
coupled with a photo-cell or photo-sensitive transis-
tor are endless.

Metal Rectifiers

These can provide useful accessories, together
with heavy duty resistors, for receiver and even
transmitter power supplies, although, with the
advent of silicon rectifiers at very reasonable prices,
their potential usefulness is likely to be less than
it might otherwise be.

Resistors and Capacitors

These should be cut off as near the terminals
as possible (not unsoldered), but unless at least
1 inch wire ends remain after this operation, they
are unlikely to be worth keeping. There is undoub-
tedly a point where thrift ends and parsimonious-
ness begins, and it may be that we are in danger of
reaching that point now. The fact remains that, with
the low cost and high reliability of new components
of this sort, it may prove false economy to store
what may turn out to be less than 959 perfect
material—remember that a good junk-box must
never live up to its name!

Other Components

Finally, an example of one component which it
is usually wise to hang on to, and, in contrast, one
which is almost never worth storing. The former is
the loudspeaker, especially if it is the small ellipti-
cal type popular in most TV receivers. These actually
improve with age, since the cone suspension
becomes less stiff with use, and the undesirable bass
resonance can therefore drop, sometimes by as much
as an octave. The component to avoid is the high-
voltage electrolytic capacitor. Even when these
test satisfactorily, their subsequent failure rate, when
incorporated into constructional projects, can be
alarmingly high, and they are best consigned to the
dustbin® forthwith—new ones, besides being con-
siderably smaller than their older counterparts, are
surprisingly cheap nowadays, and represent
extremely good value for money.

In conclusion, a word about storage. Even the
smallest “shack™ can accommodate a reasonably
wide range of components, provided these are stored
in a methodical manner. Shelves are a necessity, as
are stout wooden boxes for all heavier pieces of
equipment such as transformers, etc. The best guide
here is commonsense, the point being that the “junk-
box” must never consist of a single large con-
tainer into which material is deposited haphazardly.
Far better a series of small, neatly labelled boxes,
even if these do take up a little more space. Sensibly
handled, the cult of the junk-box, besides reducing
costs, can add considerably to the pleasure of all
aspects of radio construction.



SEMICONDUCTOR||||[1

TEGHNOLOGY

by M.F.DOCKER, M.Sc.

N Part 2 the processes involved in the production
I of pure semiconducting materials were described.

This leaves the device manufacturer in possession
of his basic raw material, a uniformly doped slice of
germanium or silicon. With this he can produce an
enormous range of devices, from simple diode recti-
fiers to complex integrated circuits. This month the
principles involved in the theory and manufacture
of the diode will be discussed.

In Part 1 it was shown that the energy states in a
semiconductor are arranged in bands separated by a
.certain band gap. At a temperature of —273°C, or
absolute zero as it is called, electrons in all atoms
are in the valence band and none are in the con-
duction band. In this case it may be said that there
is a one hundred per cent certainty of a level in the
valence band being filled but a zero probability of
a level in the conduction band being filled. Con-
sequently a curve like the one in Fig. 1(a) can be
drawn. At higher temperatures electrons are excited
into higher energy states so that the probability of
an electron being in the conduction band is in-
creased, as shown at (b) in the same figure for a
temperature of 27°C.

The Fermi level

As can be seen, both curves go through the same
energy level at the point where there is a fifty per
cent probability of this level being filled. This energy
level is called the Fermi level and in the case of
intrinsic (i.e. undoped) semiconductor material it is
as shown midway between the valence and con-
duction bands.

The curves are symmetrical about the Fermi level
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Fig. 1: Probability of occupancy of energy levels at different
temperatures.

PART THREE

as can be seen. This is because the probability of
occupancy of conduction band levels increases.as
the probability of occupancy of the valence band
levels decreases. In practical terms this means that
electrons which reach the conduction levels have
come from the valence band since the number of
electrons in the material is constant.

Conduction band

————————————————— Fermi level at -273°C
Donor level
————————————————— Fermi level at 27°C

__________________ Fermi Jevel at
very high temperatures

Valence band

7

Fig. 2: Movement of Fermi level with temperature in doped
semiconductor material.

With doped semiconductors however the Fermi
level moves as the temperature is raised. With n-type
material at absolute zero all the donor states are
filled so that these behave like the valence band and
the Fermi level lies between the donor level (see
Fig. 2) and the conduction band. At higher tempera-
ures however these states become vacant as elec-
trons move to the conduction band and the Fermi
level moves towards the level it has in intrinsic
material. An analogous situation exists in p-type
material. Here at low temperatures the Fermi level
lies between the valence and acceptor levels.

The rate at which the Fermi level moves down-
wards depends on the doping level and on the host
material. In typical combinations of these the Fermi
level lies at room temperature just below the donor
level or just above the acceptor level.

The p-n junction

If a piece of p-type material and a piece of n-type
material could be brought together it could be shown
that their Fermi levels would coincide, as shown in
Fig. 3(a). Initial contact would not show this
correspondence, as the Fermi level of the n-type
material would be higher than that of the p-type
material. However when contact is established on the
atomic scale electrons diffuse from the material of
n-type which has a high concentration of excess
electrons to the p-type material which has a deficit
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' Electron drift
:. under influence
\of electric field

Hole drift

p-type n-type

(a)

negligible

electron diffusion\ \Drift of electrons

. —————

Drift of holes\

Negligible
hole diffusion

(c)

Fig. 3: (a) Energy levels and carrier flow in an unbiased diode. (b) Conditions at the p-n junction with forward bias apphed.
(¢) Conditions with reverse bias applied to the diode.

of electrons. These electrons set up an electric field,
the n-type side having a more positive potential
than the p-type side. This is because the region to
the right of the junction in the diagram then con-
tains ionised donor atoms whilst the region to the
left of the junction contains ionised acceptor atoms,
with positive and negative charges respectively.

This field opposes the diffusion of electrons, itsclf
giving rise to a drift of electrons in the opposite
direction to the diffusion. Eventually an equilibrium
is set up when the number of electrons diffusing
from the n-type is equal to the number returning
from the p-type material by the drift process. When
this situation is established it is found that the Fermi
levels at each side of the junction are equal (as
shown in Fig. 3(a)). At the same time that the motion
of electrons is under consideration it is also necessary
to consider the diffusion and drift of holes in the
opposite directions.

Depletion region

The positive donor ions and the negative acceptor
ions are fixed in the crystal lattice and consequently
in the region of the junction there is a deficiency of
mobile current carriers and the term “depletion layer”
is usually applied to the region. The ionised atoms
compose a space charge which extends mostly into
the region with lowest impurity, that is into the
region of higher resistivity. Some consequences of
this will be seen later when the punch-through effect
in transistors is discussed.

Although there is an electric field across the junc-
tion this cannot be measured with a voltmeter
because of effects which occur at the metal-semi-
conductor junctions. If it were possible to make this
measurement the system would constitute a form of
perpetual motion machine which unfortunately is
not feasible.

Forward bias

Consider now what happens when a voltage source
8 connected across the junction with the positive
.erminal attached to the p-type material and the
1egative terminal attached to the n-type material.
The Fermi levels will be displaced by a potential
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proportional to the voltage applied, as shown in
Fig. 3(b). In this situation electrons from the n-type
material have a much smaller potential hill to climb
and consequently a much larger current will flow due
to diffusion. However the thermally generated elec-
trons from the other side will still produce the same
drift current since their number depends on the tem-
perature alone and they are all collected by the drift
field. A current will flow through the p-n junction
diode when it is connected in this forward direction.
This current consists of electrons and holes although
only the electrons have been considered here.

Reverse bias

If the voltage is connected in the opposite direc-
tion the potential hill against which electrons from
the n-type region have to flow is increased as shown
in Fig. 3(c). This results in a reduction of the diffusion
current. Again the current due to thermally generated
electrons from the p-side remains constant. Con-
sequently when a reverse bias is applied to the
system in this way only a small current flows, this
time in the opposite direction to the current flow
with forward bias. When a large reverse bias is
applied this current approximates that due to therm-
ally generated electrons alone and is independent of
the bias. This is called the saturation current of the
diode.

Diode characteristics

A typical voltage-current curve for a silicon and a
germanium junction diode is shown in Fig. 4. It can
be seen that the reverse saturation current I is
several times larger for germanium than for silicon;
this is a consequence of the larger band gap of
silicon. The offset voltage Vos is the value of forward
bias for which the forward current is greater than
some small threshold.

The current through the diode can be shown to be
given by the equation:

I= Lt (e?Vapr —1)
where a is a constant which increases with tempera-
ture, Vapp is the voltage applied to the diode and

e=2-7. This exponential increase explains the appear-
ance of the offset voltage, and the larger value of
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Fig. 4: Typical current/voltage characteristic curves for silicon
and germanium junctlon diodes.

Lt for germanium explains why it has a lower offset
voltage.

At high reverse bias voltages breakdown of the .

junction occurs. There are two main effects respon-
sible for the breakdown. First the process called
avalanche multiplication, which is caused by therm-
ally generated electrons being accelerated across the
depletion layer. During their passage they collide
with unionised atoms and liberate more electrons by
ionising these atoms. This process is repeated by the
greater number of electrons now existing and results
in a large current flowing across the junction. A
voltage of more than 6V is required to produce the
avalanche breakdown effect. At lower . voltages
another effect can produce breakdown of the junc-
tion; this is the zener effect which is caused by the
strong field across the junction. Because of its narrow
width a voltage of 6V can lead to a large potential
gradient which is what the breakdown relies upon.

The manufacture of diodes

In Part 2 the production of a crystal of semi-
conducting material with a uniform impurity con-
centration was described. Because of the different
segregation coefficients of different dopents various
quantities of dope have to be added to the melt
from which the crystal is being grown. To obtain the
same doping concentration with different dopents
appropriate amounts are required. If equivalent
amounts of n- and p-type dopents are added it is
possible to produce compensation, with acceptors
and donors balancing exactly, giving no net doping.

This can be utilised in preparing a p-n junction
during crystal growth. If n-type dope is added to the
melt from which the crystal is being grown then the
first part of crystal to be grown would be n-type.
Now if sufficient p-type material is added to the
melt the n-type dopent will be over-compensated so
that the next part of the crystal to be grown will be
p-type. By doing this it is possible to produce a p-n
junction.

The segregation coefficient for different dopents
changes as the rate at which the crystal is grown
from the melt is changed. For antimony in germa-
nium the segregation factor increases quickly with
growth rate but with gallium it changes more slowly.
If correct amounts of these dopents are added to the
melt it is found that a rapid growth rate results in

antimony doped n-type material but a slow growth
rate leads to gallium p-type doping. So, variation of
the growth rate can also be used to produce succes-
sive n- and p-type regions giving a chain of junc-
tions. These are subsequently sliced to give discs of -
perhaps 1 in. diameter which are made into hundreds
of diodes.

Diffused junction diodes

It has been described how impurity atoms will
diffuse rapidly into the body of a semiconductor at
a high temperature. This fact is utilised in one type
of diffused junction diode. A coating of a p-type
impurity is applied to one surface of a slice of
n-type material. This is subsequently heated to
800-900°C for a defined time whilst the impurity
diffuses into the slice. A p-n junction will be formed
across the plane reached by the impurity.

The process of heating results in a decrease in the
lifetime of the minority carriers and consequently to

.an increase in the forward resistance of the diode,

making it less suitable for high current applications.
However it also results in a decrease in the diffusion
capacity which improves the switching character-
istics. A gradient of impurity ions is obtained across
the junction in this type of device so that the field
strength across the junction is reduced and con-
sequently the reverse breakdown voltage is in-
creased. Because of this it is also possible to employ
a high impurity concentration with consequent low
series resistance whilst still maintaining a high reverse
breakdown voltage.

Alloy diodes

Alloying is very frequently used in the manufac-
ture of diodes. A small piece of a suitable impurity
such as indivm is placed on an n-type germanium
slice and heated to about 500°C. The indium melts
and dissolves the surrounding germanium. As the
slice is slowly cooled the mixture of indium and
germanium recrystallises to give a strongly p-type
region. An abrupt junction is formed at the boundary
region, without any built-in impurity gradient.

Epitaxial planar diodes

Epitaxial "planar diffused junction diodes are.
becoming available as integrated circuit techniques
develop. However their method of manufacture will
be described together with those of integrated
circuits in a later article.

Diode connections

Leads are connected to both sides of the diode to
give non-rectifying or ohmic connections so that the
diode can conveniently be coupled to an external
circuit. The diode is then sealed in a glass or metal
case in order to avoid atmospheric contamination
occurring.

In the following Part the other types of diode
which are available will be described and their
individual merits discussed.

TO BE CONTINUED
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ireless

ractically

commentary by

HENRY

No. 59

The
Peter
Principle

wonder why your ten-tran-

sistor portable spends more
time going back to the workshop
than receiving Radio One; if
your brand-new amplifier de-
velops an angry hum; if I-Cs
disintegrate in your hand, don’t
worry—it is probably the Peter
Principle at work.

Not so different really from
some of the extensions to Henry’s
Law (inanimate objects sub-
section), the Peter Principle
quests further afield and takes in
cybernetics. It is the study of
human incompetence.

Dr. Laurence Peter is a Cana-
dian, a university professor, once
a prison instructor and a school
psychologist. He has collabor-
ated with Raymond Hull, a
British writer now living in
Canada, to produce a wildly
satirical book based on the
theory: for every job there is a
man somewhere who cannot do
it. Sooner or later they will
coincide.

In a large organisation, such
as the Superset factory where
your transistor radio was born,
a man who shows promise at
his job can expect to be offered
promotion. He moves up the
ladder each time he proves a
success until he reaches the level
where his capabilities are blocked
by the demands of his new task.
And there he sticks.

First of all, he was sorting out
the components in the Superset
stores. Then, when he had
learned the colour codes and

IF you have ever paused to

... ears in the back of their heads
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other fundamentals, they shifted
him up to the production line.
Not content with merely solder-
ing bits into chassis, he went to
night school and learned a few
formulae, so they movéd him to
the test department.

Now the test department in the
average radio factory (or, at
least, those few Henry has
worked in) consists of the lance-
jacks who carry out spot align-
ment, with instruments set up for
them—*“You just twiddle this
screw till that needle reaches this
line, see?”—then the corporals
who do alignment and other
adjustment checks, then the
final test bods, who have to have
ears in the back of their heads,
and finally the elite warrant
officer class who undertake the
trouble-shooting.

There are several lines of
progress. With his acquired
know-how, he may just be
capable of entering the planning
or design department; in a mun-
dane capacity, making up bread-
board lash-ups as instructed.

In time, his breadboard effi-
ciency is noticed and he is given
a few minor modifications to do.
Being wise in factory ways by
now, he keeps his eyes open,
follows the trend and doesn’t
quite make a hash of it. But we
all know how late his mods are,
don’t we? The set we bought is
very different from the model
Superset market now. It is a
corollary to Henry’s Fourth Law
that our receiver will be the
Mark One with the knobs that
split, the volume control that
rasps, the on/off switch that flips
but does not flop, the noisy tran-
sistors, the printed circuit without
that link that Dbridges the
draughtsman’s error . . .

Nobody notices our friend is
beginning to flag. He marries the
Sales Manager’s daughter and
becomes a fully-fledged designer.
He is the chap that was respon-
sible for the amplifier whose out-
put valves cooked a hole in the

g
. . . whose output valves cooked a hole
in the cabinet
cabinet. But that was so long
after production, and the design
was remarkably cheap to make,
so he was once more a success
and now leads a subsection team.

There he sticks—and why?
Because he has reached the limit
of his capability. New techniques
have overtaken him, his mental
gate is closed to F.E.T.s, he can’t
even pronounce quasi-comple-
mentary and to him Darlington
is just a place where the trains
start from.

But the reason he eventually
gets the sack—in accordance
with the Peter Principle—is not
his incompetence. Just the oppo-
site, in fact. In a desperate
attempt to redeem his good name
he designs a tuner about which
the reviewers rave. It has all the
station-seeking  attributes one
could wish for and Superset
spend a mint on advertising it
before the prototype is com-
pletely unwrapped.

Our friend has made his name.
He glows with pride as the first
ten roll off the line—then sinks
into oblivion, for the gold-plated
I-C on which he based his i.f.
strip can only be made in mid-
transvaria and the Customs-and
Fxcise won’t release any more
from bond. So the Superset tuner
is modified out of all recognition,
becomes uneconomic and, like
its designer, is dropped.

Henry’s Third Law tells us
that you and I, Joe, will always
get the modified type!
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fhatt Pher JomgX  wTge SAmp Sizesixaixdtin. Wgt 9lb Gox Price 9814 PeP1l-  peopes uieaciive plastic oase Tdeal for the

/xo 2. Ie;ﬂ&:; MT89 10 Amp Size 5§ x 4x 4}in. WEgt 121b 20z Price 103/6 P&P 11/- b LBX6S b b Sl
5/6 each. LOW VOLTAGE 50 VOLT RANGE

P. & P. 1/3. 8 for 15/- Fa P. 2/6. Primary 200-850v_ SECONDARY TAPPED 19-! 95—33—4 -50v
- Hrih ppmr seedlili i ve sbiior g gy 2emar
Size 4 x 3% x 8%in. W, Price =
”“"’,‘;"ni’f,%’ﬁ%‘*“ MT106 4 AmS Bize 43 xi} X din, wﬁ 91b dox Price 7 [~ P&P 9/~
MT118 8 Amp Size 5} x 53 x 4%in. Wgt 181b 9oz Price 182/- P&P13/6
MTI119 10 Amp Size 64 x 4} x 61in. Wgt 191b 120z Price 185/— P&P 15/6

Wi ft rubber
o oece  LOW VOLTAGE 60 VOLT RANGE
8-16 ohms. Frequency Primary 200/250v, Secondary Tapred 24-30-40-48-6

response 23-13,000cpa. MT124 0-5 Amp Size 3% x 2§ x 2§in, Wgt 21b 40: Price 24/~ P&P6/~
‘With lead and steree MTI127 2Amp Size 4 x 31 x 33in. Wgt 51b 6oz Price 58/10 P&P 6/—
plug. MT123 4 Amp Size 41 x 3% x4iin. ‘Wgt 101b 6oz Price 89/— P&P 11/- SRP22 less cartridge. ... 2B, 9.6
Only 59/8. P. & P.3/6. MT122 10 Amp Size 6§ X 5 x 6}in. Wgt 231b 20z Price 152/- Carr.ex. 21,022 g;:ereo;ﬁono with cart. . .. $6.19.
02! ereo/Mono with cart. ... £7.19.
EW STERFO/MONO MAINS H.T. RANGE Size _ PriceP&P, 80008 Stereo/Mono with eart. £9.19.6
PHONES 2 MTIAT 250-0-250v SOMA 6-3v 3-5A.3/6'3v 1A 34x3x3in. 83)- 6/~ 3000D Sterec/Mono with cart. ., £10.19.
SDH-7. Soft rubber MT6AT 250-0-250v 100MA 6:3v 3-5A 5/6:3v 1A 4x3px3}in. 38/3 6/- SP25 less cartridge . T 211196
earpleces with slide MT110 250-0-250v 120MA 6-3v 8-5A 5/6+3v 1A 4x4x3%in. 44/9 6/~ SP25 with Decca Deram ca,rt._, 817, 4.
switoh for momo] MTIIAT 300-0-300v 100MA 6-3v 3-5A 5/6:3v 1A 4x3ix33in. 37/8 6/~ SL55 less cartridge . . N T RTY
stereo listening and MTI2AT 300-0-300v 120MA 6-3v 4A 5/6:3v 1A 4x33x3iin. 46/2 9/- SL55 with Decca Deram ca.rt.. .. 81744
ind. vol. controls. MT33AT 300~0-300v 150MA 6-3v 4A 5/6-3v 1A 4x4x3%in.  59/4  9/- SL65 less cartridg T g1d9.
Impedance8—16 chm MT2AT 350-0-350v SOMA 6+3v 854 5/6v 1A 4x34x3%n. 38/8 6/~ Covers for a.bove 50 . £2.19.
¥req, response 26— MT7 350-0-350v 100MA 6-3v §-5A 5/6-3v 1A 4x3ix33n. 49/4 6/- Bases for above .. 29,70,
15,000 cps. Withlead MT8 350-0-350 120MA 6-3v 3-5A 5/6-3v 1A 4x 3§ x3¢§mn., 50/— 6)- AP75 less cartridge £18.18.
and sterco plug, BATTERY CHARGER TYPES BL7S leso cartridge . |l
$6.6.0,F. & P. 3/6. SLOG less cartridge . £88.19.
Primary Voitage 200-250v. Secondary 8-12v. Bases for above ., %t
VENNER  SYNCHRONOUS MOTOR M77  1Amp $ze2}x2ix2%in. Wgt 1ib 6oz Price 15/- P&P4/6 SPECIAL OFFER(
URIT. Brand New. MT45 1-5 Amp Size 2§ x 23 x 23in, Wgt 1lb 8oz Price 21/8 P&P 4/6 §P25 less cart., with bage ......
Malns voltage (200/  MT46 2 Amp Size 33 x2§x2fn. Wgt 2lb4oz Price 23/4 P&P6/- P. & P. Docks 12/6, Cover 4f6, ALty 4/6.
280v) 1 rev. per hour. MT47 3 Amp Size 4 x3x Sgin. Wgt 8ib 8oz Price 28/4 P&P /- P. & P. Deck/Cover/Bage 17/,
MT5 4 Amp Bize 4 x 2% x B}in. Wet 31b1loz Price 38/- P&P 6§/
MT78 S5Amp Rize4x3ix34in.  Wgt 5Ib 4dos Price 43/~ P&PG/— MINIATURE SOLDERING IRON
MT86 6 Amp Size 4x 31 x83in, ‘Wgt 51b 1%z Price 48/— P&P8/-
MT48 7 Amp Size 4 x4 x 3¢in. Wegt 6lb Price §6/7 P&P9/-
MT146 8 Amp B8ize 3§ x4 xX4in. Wgt 6ib 4oz Pnce 76/~ P&P 9/ j N .
MT49 9Amp 8ize 4} x 3% xdin, Wgt 71b 8oz e §8/- P&PY9/- British made and designed for use with
MT147 10 Amp Size 43 x 34 x 4in. Wgt 91b 3oz Prlce 106/~ P&P 9/— trangistor circuitry but ideal for many
MT50 12-5 Amp Size 5} x4} x 43in. Wgt 111b 140z Price 125/~ P&P 11/~ other uses. AC 240v. 18 watt. Length
Amperages are D.0. with nominal selenium bridge rectiflers 73, /mm , #in, slide on bit. Price 32/8
278, P, 8. MAINS ISOLATING RANGE ALSO AVAILABLE & P. 2/~

LIND-AIR OPTRONICS LTD

18,25 R 53 TOTTENHAM CQURT ROAD, LONDON W.1.

Telephone: 07-580 2255:4532: 7679
Shop=s open 9-6 pm. Monday to Saturday. Thur't:rf;lv until 7 pm
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DE LUXE STEREO AMPLIFIER

tifiecation
giving adequate
moothin( vnth negliglble

AMPLIFIER KIT
Type TAL -
® Peak out~

components.
® Built on
printed circuit panel size 6 X 8in.
@ Generous size Driver and Output T

NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

@ Output transformer tapped for 8 ohm and 15 ohm
(GET114 or 81 Mullard AC128D

hum. Valve line np: —2 X ECL86 Tri
1x EZ80 as tull wave rectifier. Two Dual

® T
tched pair of AO128 o/p). ® 9 volb operation.

are provided for bass and treble control, giving bass and
treble boost and cut. A Dual volume coantrol s used.
Balance of the left and right hand channels can be
adjusted by means of a separate ‘Bnhnoe eontrol ﬁtted
attherearof the chassis.Input

300m/v. for full peak output of 4 watta per chagnel (8
‘watts mono), into 3 ohm speakers. Full negative feedback
in a carefully calculated circuit, allows high volume levels
to be used with negligible distortion. Supplied complete
with knobs. sls size 117w x4"x. Overall height
including valves §”. Ready built and tested to a high
atandard. PRICE 8 #ni. P. & P. 8/—.

TRANSISTOR STEREO 8 4- 8 MK Il

Now using 8ilicon Transistors in firat five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi 8tereo Amplifier Kit.
Uses 14 traneistors giving 8 watts push pull output per
channel (16W. mono). Integrated pre-amp. with Bass,
Treble and Volume cuntrou Suftable for use with
Qeramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohms. Cornpact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, vwire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions enable
any constructor to build an amplifier to be proud of.
Briet specification: Freq: response -+ 3dB. 20-20,000 cfs.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 25V at -8 amp.

PRICES: AMPLIFIER KIT 210 100 POWER PACK
KIT £3.0.0; CABINET £3.0.0. Al Poat Free.

Circuit diagram, tails and parts lst (free
with kit) 1[0 (8 A E.).

on def

SPECIAL PURGEASE!
EM.I. 4—8PEED PLAYER
Heavy 8%in. me

Everything suppled, wire, battery clips, soldet, atc.

Comprehensive easy to follow instructions and circuit
diagram 2/8 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/-. P. & P, 3,
Also ready built and tested, 52i6. P. & P. 3/~

8-VALVE AUDIO
AMPLIFIER HA34 MK 1I.
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 73" w.x 47 d.x
43" h, Incorporates ECCS2,
EL84, EZ80 valves. Heavy

i duty, double wound
transformer and output trans-

speaker, Beparate volume control and now with improved

wide range tone ¢ontrols giving bass and treble lift and

cut Negxmva teedback h.na Output 4% watte. Front pa.nel
and leads q for remote

of oontrols Complete with knobs, valves, etc., wired and

tested for only £4.15.0. P. & P. &i-,

10/14 WATT HI-FI
AMPLIFIER  XIT
A giylishly fnished

monaural amplifier
with an output of

gram allow records

Low Autter periormance 200/
250 v. shaded motor (9(’{%:t

and
) stylii for LP/78. ONLY 68/~
@ P. & P.6/6.

4-SPEED RECORD PLAYER BARGAINS
Maing models. All brand mew in maker's packing.
B.S.R. UASS with Jatest mono compatible cart,  £6.19.6
Ali plus Carriage and Pucklng 8/6
GARRARD M

0D
Al types available 1025, 2025, §P25, 8000, AT60 ste.
Send 8.A.H. for latest Prices!

PLINTH UNITS
Cut out for Garrard Models, 1025, 2028, 2000, 3000. AT80,
BP25. Witk ngid perspex oover. OUR PRICE §, gns.
gomplete. P. & P, 8/6.
S

LATEST RONETTE T/0 BTEREO/OOMPATIBLE
cAB'mmGE for EF/LPStereol78. Only 82/0. P 1> &P. 9.
LATEST RONETTE T/0 MONO COMPAT) E CART-
RIDGE for playing EP/LP/78 mono or stereo records on
mono equipment. Only . & P. 2)-.

SONOTONE STAHC comp&tlb!s Stereo Cartridge with
dlamond stylus 50/-. P. 2.

FEW ONLY! ACOS High G “Mono Cartridge for EP and
LP. Only 10/-. P. & P, 2/-.

and

to follow each other,
Fally shrouded section wound output transtormer to
mateh 3-15 ) speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut, Valve line-up 2EL84s, ECC83, EF86 and
EZ80 rectxﬁer Bimple Instruotion booklet 2/68 (Free with
parts). All parts sold separately. ONLY £2.9.8. P. & P. 8/6.

Also available ready built and tested complete with std.
ingrot sockets, £9 5.0. P. & P. 8/6

ing Ustener.
€ transistor

circuit
with in-
tegrat-
ed pre-
ampli- .,
fier assembled

on special printed sub
panel. AD161-AD162 operating
in symmetrical complementary pair.

. Output trapstormer

coupled to 3 ohm and 15 chm speaker sockets. Standard
vhono input sockets. Full wave bridge rectifier power
supply for AC mains 200-240v. Controls: Bass, Treble,
Volume/on/off, Punction selector for PUL, PUZ Tape,
Radio. The HBL.700 is strongly constructed on rigid steel
chassis bronze hammer epamel Anish, size 94 X 5 X 4} in,
Performance
Senaftivity: PULEOmIv 56K input irnpedance.
PU2-110m/v, 1 meg input impedance.,
Tape—110m/v, 1 meg input impedance,
Radio—110m/v, 1 meg input impedance.
Output power measured at 1Kc—6.2 watts RMS into 8
ohms, 5.8 watts RMB into 15 ochm. Overall treqnency res-
‘ponse 30 ¢/s-18 Kejs: C
Baes, 4 8db to — 12 db at 100 ¢/s. Treble, + 10 db to
—10 db at 10 Kc/fs.
The HSL.700 has been designed for true high fidelity

reproduction from Radio Tuner, Gramophone deck and
Tape Recorder pre amp but Is also capable of being used in
conjunction with a guitar by connecting to PUI socket and

‘the peak output power wxllthm be in theregion of 15 watts.
Supplied rea.dy buﬂt wsted. eommete with knobr,

attractive toh
1ong wmdles {can be cuf. to suit your homlngrequiremmts)
1 circait di T
omrﬁ‘;“"l £7 19.6 P. & P.7J8.

COLLARO MAGNAVOX 3863 STEREO TAPE DECK.
3-speeds 4 track, up to 7in. spools. £16.10.0. Carr. 10/-.
HIGHE IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21/-, P. & P. 1/6,

(P!A%BO I/éme INSERTS. Brand new 2%in. dix. §/-.

QUALITY RECORD PLAYER AMPLIFIER MKII

A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
EZBO vulves Beparate Bass, Treble and Volume controls.
with output transformer matched for 3 ohm

BRAND NEW § OHM LOUDSPEAKERS

5in, 14/»; 63in. 18[8 8in.27/=; 7 x 4in. 1 Gm 27[8
EM.I. 8% 5in. wlthhnghﬂuxmagmt 1 1. 13
8in. with high flux ceramic magnet 42/« (15 ohm 45[—)
B.M.I. 13 x 8in. with two inbullt tweeters and crossover
network. 3 or 15 ohms 4 gns. P. & P.6in.2/- 6} & 8in.2/6
10 & 12in. 8/6 per speaker.
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms.
Current production by weu-h:own British maker. Now
with Hiflux gnet £5.10.0.
P. & P. 5/-. Guitar models: 35w. 7 86.0.0. 350, £8.0.0.
E.M.L 3}in. HEAVY DUTY TWERTERS. Powerful cera-
mio magnet. Avaﬂable in 3 or 8 chma 15/- each; 18 ohms
186 each. P. & P. 2/6.

spea.ker Bize 7° w. x37d. x6* h. Ready built and tested.
PRICE 74/- P, & P. 6/-. ALSO AVAILABLE mounted on
board with cutput trans apea.ker ready to fit
into cabinet below. PRICE 7‘ & P. 7,
DELUXE QUALITY PORTABLE RIP UABINE'! MEKII
Unent motor board size 14} x 12in. Clearance 2in. below.
5}i.n above. Will take above amplifier and any B.B.R.or
RARD autochanger or 8ingle Player Unit (except
ATSO and BP25). Size 18 x 15 x 8in, PRICE 79/6. P. & P. 9/6

MAINS TRANSFORMER. Primary 200-240V two separate
1 wave Secondaries giving approx 18V at lamp and 20V at
1-2 amp; secs. can be connected in series tor SBV at 16
amp. Ideal for t poWel

ting. Stack size st;xﬂn 15/-. P. & P 8.

YYNAIR AND REXINE SPEAKER AND OABINET
FABRICS. Approx. 54in. wide. Usually 85/~ yard. Qur
PRICE 18/8 per yard length. P, & P, 2/6 (min. one yd.).

8.A.E, for samples.

MAINS TRANSFORMER. For transistor power suppliea.
Pri. 200/240v. Sec. 9-0-9 at 500 mA. 11 r & P. 2/8.
Pri. 200/240v. Sec. 12-0~12 at 1 amp. 14/8, P & P.a/6.
Pri. 200/240v. Bec, 10-0-10 at 2 amp. 27/6. P. & P. 3/6.

Open all day Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Please write clearly

EASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K, ONLY.
P. & P. ON OVERSEAS ORDKRS
CHARGED 3

RADIO TELEMETER UNIT

These are a low frequency Rx working on
120Kc for use on 230v, mains, they can
easily be modified to 200K¢ Radio 2, or
provide basis for Swt tuned radio or gram
amp. Uses valves ECF82x3, G6BES,
12BH7, 6BA8 as 31"Spk., 2 low speed
motors, Tape Rec head with tape loop,
3 relays, 3 Rot swts, 2 solenoids, 2 mains
trans., coils, timers, knobs etc. Complete
in neat cabinet size 14 x 7 x 6” modern
make in good condition with circ &
mods for 200Kc. Price £3. 5 0, plus
7/6 carr.

A. H. SUPPLIES
67 Main Road,
Sheffield 9.
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MOBILE S.W. LISTENERS

The Halson Mobile Antenna for
AMATEUR RECEIVING and
TRANSMITTING
The most efficient mobile All-Band
Whip on:the market. COILS FOR ALL
BANDS. Complete with one coil
£6.17.6, plus 3/6. Extra coils £3.17.6,

plus 3/—.
From leading amateur radio stores or
direct from the manufacturers:

HALSON ELECTRICAL SERVICES
Dover Road, off Ansdell Road,
Blackpool.

Est. 1943 JOHNSONS er: 24864

VHF and Short-Wave Kkits for the
Amateur enthusiast and constructor.
For 2 and 4 metres, the unique two
transistor model SR2/P, 70-150Mc/s,
75/-, p.p. 4s. New super 5V all-
wave, all-band kit, also “Mini-Amp”’
self-contained, cabinet, size a mere
4% x 3% x 21. Write today, enclosing a
stamped addressed envelope for
interesting free literature, and details,
direct to '

JOHNSON’S (RADIO)

St. Martin's Gate, Worcester



THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

Confuciuses say: “When sun is spotty, Lf. bands

grotty.” True -as this may theoretically be, it
becomes rather difficult to explain the W stations on
c.w. regularly heard happily squeaking away on
1-8MHz. The PY stations on 3-5MHz, not to mention
the African stations, all seem to indicate that theory
and practice do go together—but you need quite an
imagination at times to believe it.

John Moore (Leicester) says that LG5LG is near
Magnor in Norway. He also tells that this month he
logged a station at every hour of the day and night
except 0400hrs GMT. Never mind John, I never
have any luck at 0400, probably ’cos I'm fast asleep
in bed!

Various scribes have Written in with titbits of
info. One tells of rumours that QY stations are
hoping to be on 1'8MHz soon. Foreign parts to
tune for when switching on are Tokelau Island
(listen for ZM7) and Manahiki (ZK1).

Barry Weston (Poole) informs that Chatham Island

IT’S all very confusing really. The propagation

is going strong, but this is rather a sore point with -

me since my Chatham Is. signals were almost cer-
tainly emanating from the spotty faced s.w.l. of 12
moons who, I feel sure, is “at it” with a transistor
rig about 800 yards from my long wire.

Twenty metres offers an easy way to log half the
world in one go. Best times for VK/ZL have been the
wee small hours till breakfast time. The JA stations
seem to arrive later around lunch time. Twenty’s
stablemate, 21MHz, is good from breakfast until
midnight and peaks very well at times. Ten metres
comes and goes, but early mornings to tea time
usually produce some good sigs with DX sneaking
through and peaking to 5 and 9 plus. Late night
listening has produced noises like frying eggs in the
cans and has been no good at all.

Nobody listens on 70MHz and 144MHz, or if they
do, they keep jolly quiet about it. As soon as you've
read this sentence, stand up and shout “Listen on 4
and 2 metres”, and then go and do it. Don’t forget
to let me know what you hear—when I'm sure it’s
safe, I'll have a listen too. Incidentally, for those who
think these are just cross-town bands, the recent
SM7/ZL1 2-metre contact would take a bit of
explaining.

MULTIBAND LOGS

Most swls listen on more than one band,
although usually they have a favourite. Because of
space considerations I usually put in one-band
reports only and select the best one from the log.
But, this month, I'm setting down all the logs for a
change (Ooh! Isn’t he bold).

A. Hall (Kent) lists among his possessions one
modified Eddystone 888A plus a.t.u., a 110ft. long
wire, and a multiband folded, loaded dipole. On
1-8MHz—GI and GM; 3-5SMHz—CT2AT, EP2BQ,
GI, GM, GW3XTA, running 6 watts, HBO9ABM,
HBY9ALG, I1AHO, K1CTA, MP4TAF, OH, ON,
0Z, 0OY40V, OY6NRA (club station), PAJ,
PY7ASQ, PY7GV, SK, SM, UA3KAA, UP2TB,
VOIFG, VOIFX, W2BL, W4BFA, YOSTI,
YU2HPE, ZB2BS, 5SAITN: TMHz—GB2SM, I11LAI,
MPA4TAF, YV41Q, YU3TGI, W4PHE, WAIFKS,
WA3FWI, WASORK. All on s.s.b. except the last
four W stations.

Ww. Harper (Staffs) describes 40 metres as “. .
audible fog™. The gear comprises an 340C, Joystxck
plus J oymatch at 36ft. with a 66ft. feeder. Forty s.s.b.
—CT1GD, CT2AK, EA3HF, EP2BQ, HC4ME,
HBSUD, HI2HH, K4RUG, MPATAF, OZSVT,
PY8VA, SK5AA, SL3ZV, UF6CR, UV9IKAG,
W2EWT, W3IGK, W4QR, WS5GTP, WS30VR,
WA2GLH, WA3PSJ,WA4VWX; 20 s.s.b.—EAICRP,
F2UX, FP8CS, KP4AST, HV3SJ, KV4DL, KR6AF,
KZ5NF, OA4JRT, 0Z8QX, PIIGHK, PYSMG,
SV@DD, TI4IM/P7, UMSIKZ, VE2DC, VE3CRP,
VE6AFJ, VKIRD, VK2BSM, VK2DY, VK3TG,
VK4UC, VKS5MS, VK7AZ, W7SFA, YV4VA,
ZCAMA, ZI4BX, Z141LD, 4S7AS, 9Gl1Y]J,
9E3USA, 9V1PB.

Stephen Cole (Monmouthshire) has a trio JR60.
An indoor wire (man that’s living) raised these on

28MHz—CX4IX, FG7XT, KV4AD, PZIDA,
VPSKL, VS6AL, YAIAR, ZSIYX, 7Q7WW,
INIMM, 9X5AA;. 7MHz—CO2DC, K2RTH,
MPATAF, PY7EC W8UM, YVIBL ZC4HS,

5A2TR, SH1BA.

TWENTY METRES

R. Dinning (Ayrshire), HA350 Mk2, PR30X and
- RQ10, 380ft. long, long wire, logged this lot on
14MHz ss.b.—CT2AK, CT3AW, DUIZAG,
ET3USA, HRIDB, HV3SJ, JA3GZN, KX6FA,
HIOUU, LGSLG, PZIDD, SUIMA, TI2AP,
VK2XG, VK3XI, VK6ID, WA4DUC/HS, XEIDE,
ZLIKM, ZLINB, VP2LA, VPSFE, VR6AL,
VU20LK, 3AZCU, 3V8AC, 5N2AAX, 6YSDB,
8P6AF, 9E3USA, 9K2AM, 9Q5HS, 9Y4LP.

J. Moore (Leics.), CR100/2, 60ft. end fed, had two
weeks off from school. Homework on 20 s.s.b. gets
him ten out of ten for logging—CE3FH, CE6CA,
CPIGN, CX6CG, DUIFH, FOSUC/FC, HKSBDS,
HS3RT, JA4AS, K7BCX, KR6KN, LG5LG, MIB,
0A40S, OY6NRA, PI2CC, PJ7IC, SV@WN,
TAIMGP, TA3RF, TF2WLT, TI2MEF, UA9KDL,
UF6CR, VE3EQI, VESBV, VE6XI, VE7PV, VK2EK
_VK5MO, VP7NH, VQ8CPR, VR6TC, W2FHO/W7,
WSHE, WA4PUC/P/HS, WA6BMG, WB6MOS,
W7AEK, XEI1IX, XWS8AX, YS10, YS2RAR,
YV2HQ/P/3, Z14BX, 4S7PB, 4Z4HF, 5R8AN,
8P6CV, 9QSIA.

HAPPENINGS

If you are thinking of having a rest in July, don’t
bother. It’s quite a busy month for the keen types
who can stand the pace. July 5th—6th, topband con-
test; Sth—6th, 2 metre contest; 6th, South Shields
mobile rally; 12th—13th, high power field day; 13th,
Worcester mobile rally; 20th, 70 cms, contest; 27th,
Cornish mobile rally.

Please remember that logs must reach me by the
20th of the month, otherwise they miss out no matter
how good they are. Those in alphabetical order are
always at the top of the. list, while those with no
mention of which band or mode etc., are right at the
bottom.

Warning well in advance. A letter from G3FSN
says listen for GB3WRA from the annual Wycombe
Show, all bands 160-4 metres on Saturday, Septem-
ber 6th.
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TAKE 20

JULIAN ANDERSON

A series of simple
transistor projects, each
using less than twenty
components and costing
less than twenty shillings
to build. This month’s
project is described more
fully than usual and
should prove popular
with both our musical and
unmusical readers.

although we are still within our 20s. limit we

are using more than 20 components. As an
excuse I offer that if only a single octave version is
required we remain strictly within our category.

In building it I had a problem, apart from un-
successfully attempting to vamp a guitar and
successfully reproducing the drone of Lancaster
bombers by depressing on¢ note of a foot-pumped
organ, I have never played a musical instrument.
On seeking advice I learnt that about 15 notes
including sharps and flats were necessary to play
the simplest tunes and this our project achieves.

Last month a metronome was described and it
was while playing about with this that the idea was
born. If, instead of using a 30uF capacitor a 0-1uF
was substituted, a high note is reached, varying with
the setting of the potentiometer. A version based on
this circuit however has disadvantages; stability was
hard to achieve and the resistance scale followed
no known law, probably due to the leakage etc. of
the transistors.

THE CIRCUIT

PERHAPS we are cheating a bit -this month as,

A unijunction transistor 2N2646 was used instead
with very much better results and one is used in
However, the volume from the

the final circuit,

No. 4
AN ELECTRONIC ORGAN

The Take 20 prototype
of the electronic organ.

The working of the unijunction has been described
recently in an article in PRACTICAL WIRELESS
(Nov. and Dec. 1968) and there is no point in
duplicating this information—all that need be said
is that the unijunction has two bases and one
emitter, but no collector. The amplifier section is
completely standard and needs no explanation.

The actual frequency depends on the value of the
resistance selected between the positive rail and the
emitter of the unijunction; the combination of the
resistance and the 0-1uF capacitor determines the
note.

THE OUTPUT

Either an 80 impedance loudspeaker or a
balanced armature earpiece may be used: funnily
enough in this circuit the latter was not only louder
but produced a more pleasant note (this doesn’t
apply of course to normal audio). This is probably
due to the waveform which takes the shape of a
spike when displayed on an oscilloscope.

Although the volume is more than adequate, the
battery drain is only about 15mA from a 9V battery.
If one wants to use an external amplifier the take-

off points are across R16, 100(), but the input

impedance of any such amplifier should be fairly

Fig. 1: The circuit of the
electronic organ.

unijunction, using 9V and a small speaker, was
inadequate and therefore a simple amplifier, consist-
ing of almost any p-n-p germanium transistor, was
added. The amplifier transistor should be able to
handle a decent collector current and an OC81 or
similar type is ideal. Note that Tr2 is drawing a fair
current and should be fitted with a small heatsink
to protect it.
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Fig. 2: The layout of the components on the Veroboard. The
balanced armature earpiece is held by two short screws.

high otherwise a damping effect takes place on the
oscillator.

Difficulty may be experienced in obtaining the
correct value resistors as some, such as the 6201,
75082, 910Q and 1-1kQ) are not preferred values. One
way is to select these values from a batch of 209
tolerance resistors but arrangements have been made
with Electrovalue Ltd. of Egham to supply a pack
of R1 to R15 to the specification inclusive for 3s. 4d.
including postage.

CONSTRUCTION

All the components are mounted on a piece of
Veroboard 54 x 2%ins, one end of this forming the
“keyboard”, the other holding the battery, the loud-
speaker and the main components. The actual keys
are made by using short lengths of Cir-Kit adhesive
copper strip bent over the end of the board to bring
the “keys” to the top. To differentiate between the
ordinary notes and the semitones the latter strips
were cut shorter than the others.

The layout is completely uncritical and many
constructors may wish to build the unit into a small
cabinet. Figure 2 shows the suggested layout.

PLAYING THE ORGAN

The actual notes are played using a probe (one
from an old testmeter was used by the author) to
select the correct notes. Y

VRI1 is a 2kQ trimmer pot. which will tune the
instrument to another such as a piano. A volume
control is fitted and unfortunately, because of the
simplicity of the circuit, this very slightly affects
the note, but no problem will be experienced if the
volume is set before tuning up. Extra octaves can
be added by placing a carefully matched capacitor
either in series or in parallel with CI.

The range of the basic keyboard can be extended
by adding further resistors to the chain (these will
have to be chosen by experiment). The tone of the
instrument can be altered by removing or changing

volume controf
and on/off switch

Holes for mounting baianced
armature speaker

% components list

Resistors:
R1, R2 1-2kQ 5%
R3, R4 1-1kQ 5%
R5, R6 1k 5%
R7, R8 910Q 5%
R9, R10 820Q 5%
R11 750Q 5%
VR1 2k lin. preset

R12, R13 680Q 5%

R14 620Q 5%

R15 10kQ 5%

R16 1002 10%

R17 27kQ 10%

All § or % watt miniature
VR2 8kQ log with switch

Capacitors:
C1 0-1uF 12V
C2 2uF 12V

C3 0-04uF (optional)

Miscellaneous:
Tr1 2N2646 or equiv. Tr2 OC81 or equivalent
Veroboard, 0-15in. matrix 53 x 2%in.; Balanced
armature earpiece or 80Q loudspeaker; 9V battery;
Cir-Kit strip; test probe; heatsink.

the value of C3, also extra volume will be achieved,
but with it removed the notes are harsh and
unpleasant—at least to my unmusical ears.

An attractive point that this circuit has because
of the use of a unijunction is that the note emitted
is virtually independent of battery voltage; the
prototype was stable even when the battery was
reading only 4-5V.

Next month our project is a transistor tester
designed to sort out the good, fair and dud tran-
sistors sold in the surplus 10s. packs for leakage and
gain in both p-n-p and n-p-n types. In addition
it checks its own battery, measures other battery
voltages under load, measures resistance between
5000 and about 50k, acts as an electrolytic capaci-
tor check and checks continuity; in fact it should
prove an extremely useful addition to your testgear.
For this a moving coil meter with a movement of
3mA or better is needed (details of adapting any
meter with a greater sensitivity are given). Meters
with a 3mA movement are advertised in this issue
for 9s. 6d. and these should be ideal. =
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HE intercom described in this article has been

built up over recent vears from a relatively

simple arrangement of key switch units,
obtained on the surplus market, to a complex system
proving invaluable in a large house. The layout of
the article allows the reader to start off with any
number of units and to enlarge the arrangement
with extension units as he wishes. No amplifiers are
used in the construction and hence it is a simple
job to wire up the units—a soldering iron and
patience being ail that is required!

The various types of equipment used are:

() Three-key units. Each unit has access to four
other extensions, i.e. each of the first two keys
can be placed in the up or down position. The
third key is for ringing.

(i) Seven-key units—as the three-key unit but
having twelve locking key positions and one
non-locking ring key.

(iii) Fifteen-button units shown in the heading
photograph, having access to fourteen units.

(iv) GPO telephones—types 200, 300, 700 etc.

Basic system
Any number of the basic 4

AVERSATILE
INTERCOM

PART 1

When the distant receiver is lifted, switch A changes
over to complete the speech circuit. Replacing the
receivers causes both switches to revert to normal,
and the keys or buttons to cancel. Only the battery
at the local end is used for a call, and the person on
the extension need not operate any of the keys or
buttons to receive an incoming call.

The circuit in Fig. 1 is that for the key units
shown in the photograph. For the button units, the
ring switches (complete depression of the selector
button) will need to be paralleled 'together and
coupled between X and Y in Fig. 1.

Wiring of the key units

After removing the outer casing it can be seen
that the unit consists of:

(i) The main frame carrying a G block with

some 12-20 terminals and two buzzers.

(ii) A front panel carrying the key switches.

(iii) An intermediate portion containing a miscel-

lany of transformers, condensers etc.

The simplicity of the circuit makes the capacitors
and transformer unnecessary and these are best
removed, also remove the multicore cable and
receiver. Next, trace the wires from the key switch
contacts to the G block and disconnect all others.
It is best to adopt a logical approach to the rewiring
of the G block so that faults may be remedied easily
at a later date if necessary. The receiver will have
four wires connected to it. Strap the Blue and Green
on the G block and connect the Red and White to

units may be connected
together (see Fig. 1) depend-
ing upon the availability of
the switches. Lifting the

4

Ring

H

receiver causes the rest-

switch, A, to change over to
the receiver contact. A selec-

45V

o
Selector keys
or buttons

”\rww

oo

= 4

O

D

A
v

tor key or button is then
operated to select the desired
station. Pressing the ring key
now provides a path between
the local battery and the

H

)\ kg\

buzzer at the distant end via
the appropriate loop wire
and the common return wire.

Dt
o e 2

o

Common
return wire

Loop
wires

¥ 3

Fig. 1: Circuit of basic system showing three units.
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make/release to break” button in
any convenient position. In the
units used one of the pilot indi-
cator lamps was removed to
facilitate insertion of such a switch.

The ring button is wired to the
small G-block within the telephone
instrument itself, Whilst in some
cases there may be room within
the instrument to house a battery,
some of the later models do not
permit this and the battery must
be located in the junction box.

There are nominally four types

@-block  of extension which the author has
incorporated in his system although
@1 2 3 4 @5 @6 7 8 o the varjation wlithin these types
makes the list almost endless
> .
" @12 @13 W1 ®1s ®17
¥e of ¥R w Incoming calls only
I Common . . e
incoming wire | l Receiver return wire This extension utilises any of the
o:tw_'/ ordinary GPO type phones with or
,oop'a,?r"e’; without a dial. The circuit is

Fig. 2: Wiring diagram for key units.

the unit. The sidetone produced by coupling the
transmitter and receiver in series is not too distract-
ing.

The receiver rest switch consists of three leaves
each side of a rubber roller which causes the three
leaves to short together—the upper set when the
receiver is lifted and the lower set when the receiver
is “on”. In order to make a single-pole change-over
switch from this arrangement it will be necessary to
common one leaf from each of the sets (see Fig. 2).

Button units

Several types of these units are available but all
the later ones incorporate basically the same type of
switching facility. Some may have junction boxes
containing up to three relays which are not required.
The author has found that the variation between
these units involves the “receiver rest” switch. In the
simpler kind the switch consists of one or two
change-over contacts which are actuated when the
receiver is lifted. Later versions have a spring set
containing two change-over contacts. These change
over when the receiver is lifted for an incoming call
but revert to normal when a “station select” key
is depressed. The wiring diagram in Fig. 1 must
therefore be modified to allow for this.

When a caller wishes to contact a button unit of
this type 45V is applied across the outgoing loop
wire and the common return wire. Switch A changes
over when the receiver is lifted and conversation
may proceed. Should an outgoing call be made from
‘a button unit of this type, the receiver is lifted which
results in the switch A changing over and a “station
select” key is operated. This switch will cause the
switch A to revert to normal by a mechanical
arrangement so that ringing and speaking can pro-
ceed in the usual way.

None of the button units the author has come
across has a spring return “ring button’ as such and
rather than modify one of the existing buttons it is
considered preferable to install a separate “press to

arranged so that a call incoming,

Plastic e \]

button --- ————=

Copper

strips

Speak

contacts I

R|ngt . = = = =

RS oft Speaking Ringing
(normal) (latches) {non-latching)

Fig. 3: Typical arrangement of button selectors.

say, to a large room may be answered at the main
unit or at the extension on the other side of the
room (but not both), it is not possible to make an
outgoing call from the extension. The circuit is
shown in Fig. 4.

The “works” of the telephone used will vary but
are best removed as only the receiver rest switch
is required.

—
N

4-5v

1/C wire

/ l ) /' loop wires
40/A <
New G block C] FE ’ Commeon
terminal return wire
o
/
RiNg
—_— e A g
Main
Extn A Extn
recur
rest
switch lup %' Down
I N 5c

Fig. 4: Circuit for incoming calls only type extension.
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Fig. 5: Wiring for a “parented” extension.
Parented extension

This extension which can be “parented”, meaning
directly connected to and dependent upon, on to
any of the standard units enables the extension to
call that unit by using a dial telephone or an auxil-
iary key switch mounted near the telephone. The
circuit for this is shown in Fig. 5.

If a dial phone is used, the method of operation
is to lift the receiver and dial 0. Ten rapid pulses of
4-5V will be sent over the line to operate the buzzer
at the parent main unit. When wiring up the dial,
strap F and D and connect E and C to contacts 1
and 2 in the diagram. The receiver rest switch will
be connected so that the bell is in circuit when the
receiver is “on”. Any number of these extensions
may be parented on to one main unit.

TO BE CONTINUED

THE TRANSET

continued from page 245

current (best volume) but signals should be kept
down so that continuous current is not over 25mA or
sO.

If no generator is avallable, tune in a signal on any
band, even if this requires an external aerial. Then
adjust the five i.f.t. cores for best volume.

Should no signals be obtained, it is not wise to
make large adjustments to the i.f.t. cores at random,
as the fault may be elsewhere. It is possible for wrong
alignment alone to prevent signals passing through
the if. amplifier. Should there be no fault except
unnecessary disturbance of the cores, the best solu-
tion is to inject 465kHz at S of if.t.2, and adjust
if.t.3. Then inject at 2 of if.t.2, and adjust the
secondary of i.f.t.2. Follow by injecting at 5 of i.f.t.1,
and adjust both cores of i.fi1.2. Then inject at Trl
base and adjust i.f.t.1.
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When all the ift. cores are peaked, using a
reduced signal input or weak signal, they are left
untouched during subsequent trimming.

SW range

Unscrew the trimmer across VCI1, and set TC2
about half-closed. With VC1/2 nearly fully open,
adjust T4 until the trimmer VC3 can be peaked for
best resuits, and is well open when this is done.

Tune towards the 1f. end of this band, meanwhile
adjusting the core of L1 for best results, and to
minimise the need for any readjustment of VC3.
Actual band coverage depends also on the cores of
L1 and L2, which should be locked with 6BA nuts.

If T2 is adjusted for m.w. trimming, T4 may
need resetting. This is unavoidable with T2 in-
corporated in VCl1/2, but would not arise if T2 is
separate and connected for L5 only.

MW range

Adjust the core of L5 for suitable frequency cover-
age, and slide L3 on the rod for best volume at the
1Lf. end of the band. At the h.f. end, VC3 should
peak up for best volume near the fully open posi-
tion. If VC3 needs to be completely open, screw
TC2 down slightly. Check the p0s1t10n of L3 on the
rod, so that much adjustment of VC3 is not required
when tuning over the band.

LW range

Adjust TC3 for a suitable tuning point for
200kHz, or near the Lf. end of the band. Move L4
on the rod, for best volume, and least need to
readjust VC3 when tuning over the band.

It should be found that normal m.w. and lw.
tuning can be obtained with no need to adjust VC3,
but that it is almost impossible to find ahgnment
which does not result in some improvement, at some
frequencies, by means of VC3. This is quite usual.

On the extreme h.f. end of the s.w.. band, adjust-
ments to VC3 tend to become sharp, and to pull
tuning slightly. This cannot be avoided here, and is
not important.

The trimmer TC1 can be set to about one-third
of maximum capacitance, for the telescoplc aerial.
For a long aerial, such as an outdoor wire, it should
be reduced. The telescopic aerial is normally
sufficient. Alignment should allow VC3 to be peaked
up for best volume with the aerial extended or
closed, on m.w. and Lw.

Cabinet

This is about 7in X 8in. inside d1mens1ons and

3in. deep. It was made from fsin. plywood, glued
at all joints. Tt is glass-papered, well dusted, then
covered with self-adhesive material of any preferred
colour.

The telescopic rod bracket is fixed with two bolts
through the side of the case. T1 is soldered to a
short, stiff lead from VCI, and the second tag of T1
has a lead which is taken to one bolt holding the
aerial. The receiver is used with a PP9 or similar
9 volt supply.
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PART 8

Most meters are retailed for specific requirements and
consequently have series resistors or shunts incorporated
to give the required voltage or current range required,
with the scale suitably engraved. The accuracy of most
meters is between 4-1% and 42 % of full-scale deflec-
tion. It must be remembered that this figure does not
account for reading errors which may be between 419
and 45% depending on the type of scale and engrav-
ing. Generally a meter is only as accurate as the smallest
division on the scale. Another point worth noting is
that accuracy is based on full-scale deflection (f.s.d.) and
thus a reading at 1/10 of full scale has a percentage
accuracy of --10%, i.e. measuring with a 10A 197 f.s.d.
meter, a 1A reading can be within the actual limits of
0-9 to 1-1A and this excludes further errors due to
reading inaccuracies.

Meters are available at a wide variety of prices which
rise with quality and also.figure of merit. Thus 1-10mA
(1000-100Q/V) meters can be obtained at from 10s. to
£3 depending on mirror scale and size whilst 20~-100pA
(50,000-10,000€2/V) meters cost from £1 to £10. Preci-
sion series resistors are available from 1s. to 10s.
depending on value and tolerance whilst meter shunts
are available from 35s. to £1.

Loudspeakers

Loudspeakers are .devices which convert electrical
energy into acoustical energy by utilising electro-
magnetic forces to provide physical movements. A very
considerable amount of work has been carried out into
the improvement of loudspeakers with the result that
there are many different varieties and configurations.
Since the permanent magnet, moving-coil or electro-
dynamic loudspeaker is by far the most widely used,
only this type will be considered here.

The basic features of a moving-coil loudspeaker are

S § § /Voice coil
Magnet -
L /Cone

Corrugation

Fig. 1: Basic features of a moving-coil loudspeaker.

'M.K.TITMAN, B.Sc.(Eng)

illustrated in Fig. 1 and the circuit symbol shown in
Fig. 2(a). The electrical audio output is fed to a voice
coil suspended by means of a cone in a magnetic field
generated by the permanent magnet. The electro-
magnetic field interacts with the permanent magnetic
field to produce a movement of the coil and cone.

x] 60— -C+

(a) Loudspeaker {b) Headphone {c)} Microphone

Fig. 2: Circuit symbols for acoustic transducers.

Ideally the acoustical power output should be identi-
cal to the electrical signal fed to the voice coil but
unfortunately this cannot occur except over a very
limited frequency range. The deficiency is due to the
mechanical construction of the speaker as a whole. If
the cone is large then the mass and inertia of the cone
damp out the higher frequencies whilst a small cone
results in a loss of low frequency tones due to the
compliance (inverse of stiffness). The coil mounting
and cone stiffness characteristics lead to a bass resonant
frequency which varies from 20-30Hz for large cone
speakers to 200-300Hz for smaller stiffer cones. Below
this frequency damping forces reduce the acoustical
output. ‘

Large cone speakers however suffer at high fre-
quencies due to the mass of the cone and phasing of the
sound waves which can be more than 180 deg. out of
phase between the coil and periphery of the cone. For
this reason corrugations are introduced to reduce the
effective cone area at high frequencies. Alternatively
changes in cone thickness can be used to increase effi-
ciency at high frequencies. In all cases the transient
response is increased by increasing the permanent
magnetic field in order to damp out oscillatory
tendencies.

Essentially therefore loudspeaker design is a com-
promise between large size and cone stiffness (com-
pliance) together with voice coil mountings and perma-
nent magnetic strength. To give wide frequency
coverage the most popular means is to use two speakers
in parallel, together with a crossover network, or a
double cone speaker. The double cone speaker has a
small cone attached directly to the voice coil whilst the
large cone is flexibly coupled. At low frequencies the
large cone gives the required output, whilst at high
frequencies the flexible coupling ceases to operate and
the small cone alone produces the acoustical output.

For efficient operation loudspeakers must be operated
on baffles which eliminate the out-of-phase sound
component from the rear of the speaker. Loudspeaker
enclosures are many and varied since over-all efficiency,
particularly the bass response, can be increased by
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suitably mixing low frequency components from the
rear of the speaker such that addition is caused by
the phase relationship.

We have seen how loudspeaker performance depends
largely on mechanical considerations; let us now look at
parameters and prices of speakers. The standard voice
coil.impedances are 3, 8Q, and 15Q with some 35Q-
75Q speakers available for transistor circuits. Standard
sizes vary from 21in., having a bass resonance of 400Hz,
to 14in., having bass resonances of 20-50Hz. Low cost
units have flux densities of 5,000 to 8,000 gauss (G)
whilst wide frequency range speakers have flux densities
of 10,000 to 14,000G and employ both single and
double cone construction.

Maximum power depends upon size and construction
and is usually 1-2W for small low cost speakers and
2-4W for larger (5in.-8in.) low cost units. Wide fre-
quency, high gauss speakers are capable of handling
power levels up to 20W although it must be remembered
that the maximum power is the value which if exceeded
results in physical damage to the coil and cone assembly
and consequently bears no relation to the distortion.
For example for 7W power at 30Hz the cone must move
2-3in. for a Sin. speaker, lin. for an 8in. speaker or
0-6in. for a 10in. speaker.

Loudspeaker prices vary widely and largely depend
upon power capability and frequency response. General
purpose speakers are available from 10s. to £2 depend-
ing upon size, whilst high flux, wide frequency response
speakers vary from £3 to £15. Twin cone and other
complex cone and coil construction speakers can be
obtained in the price range £3 to £25.

Headphones

Headphones consist of an earpiece behind which is a
diaphragm. The earpiece traps a small volume of air
and consequently the power requirements to give
satisfactory acoustic power levels are very low. Many
forms of drive for the diaphragm are utilised, including:
direct electromagnetic action on the dlaphragm
moving-armature types; moving-coil; crystal; ribbon
(for high fidelity reproduction) and inductor. Head-
phones vary in price in the range 10s. to £5 depending
on quality and availability. The British Standard symbol
is shown in Fig. 2(b).

Microphones

Microphones are essentially transducers which
convert sound pressure waves into electrical energy and
the circuit symbol is shown in Fig. 2(c). Many different
types of microphone are used and unlike loudspeakers
no one type is pre-eminent. Basically microphones can
be divided into two categories: those which are pressure
operated and velocity operated types. The pressure
operated microphones are by far the most common and
operate by the displacement of a diaphragm. The
velocity operated types have a response to the particle
velocity or pressure gradient. The velocity ribbon
microphone, which consists of a free ribbon suspended
in a magnetic field, has by far the best frequency
response characteristics and is widely used in studio
hi-fi systems, but is very expensive. The great majority
of microphones are of the pressure operated variety.

The common forms of pressure operated microphone
are the carbon, crystal, dynamic (or moving-coil), and
condenser microphones. All incorporate a diaphragm
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which is physically moved and consequently alters the
electrical characteristics of the microphone.

Carbon microphones are used in telephone systems
and the output is derived from a change in the carbon
resistance. Crystal microphones are common for radio
and other uses and derive an output through an effective
capacitance change. Condenser microphones similarly
derive an output from capacitance variations between
two plates, one of which is the diaphragm.,

Dynamic or moving-coil microphones operate essen-
tially as loudspeakers in reverse and indeed loud-
speakers can be used as dynamic microphones. Most
portable radio links use this interchangeability to
advantage. Moving-coil microphones are widely used
for general purpose and domestic applications, parti-
cularly in conjunction with semiconductor circuits,
where their low impedance properties allow effective
matching. Condenser and crystal microphones are high
impedance devices and their performance is degraded
by long cable lengths or low input impedance circuits.

Moving-coil microphones have essentially 'similar
frequency characteristics to loudspeakers and conse-
quently the average domestic microphone has a rela—
tively poor response of from 200Hz to 6kHz. They dre
however universally available at prices ranging from
15s. to £5. High quality, wide frequency versions using
special coil mountings and acoustical matching horn
and diaphragm assemblies are available at prices from
£5 to £100 depending largely on quality, Of the other
forms of microphone both carbon and crystal types are
very cheap—from 7s. 6d. upwards—and easily available
whilst condenser types are expensive.

Moving-coil indicators

Moving-coil indicators are becoming popular as
replacements for lamps in sjtuations where extremely
low power is required or where a greater reliability is
required. Generally however they are not used simply
as lamp replacements but for fail safe and enunciator
applications.

Off On

Fig. 3: Moving-coil indicator.

Basically they consist of a dial face which revolves as
shown in Fig. 3 by the action of a moving-coil. The
face may show any colour or design but those generally
available for use in process control display units have
crosses or lines which appear when activated to show
the opening of a valve or closing of a switch. Such
devices require d.c. levels of 1-10mA which is a con-
siderably reduced power requirement than filament
bulbs. When used as indicators they dre fail safe since
any loss of power can result in the display of a line or
cross in the fail-safe condition. They are therefore a
modern approach to the flag indicators used in switch-
gear. Prices vary but are generally in the region £1 to £5
depending largely upon the design of the legend and
quality.



Solenoids and counters

Electromagnetic counters are basically mechanical
ratchet driven counters which are operated by a solen-
oid. A typical counter is shown in Fig. 4. The driving
mechanism is a solenoid which consists of a movable
core of magnetic material surrounded by a coil. The

Fig. 4: Electromagnetic counter.

core is generally spring loaded off centre from the coil
so that excitation of the coil attracts the core to the
centre of the solenoid. This movement is then utilised
in the counter to drive a ratchet arm. The counter is
essentially a totaliser but can usually be reset either
electrically or mechanically. Prices of such devices vary
from £3 to £20 depending largely upon the number of
digits required and the type of reset. Lifetimes of such
counters can be very high, up to 10°® counts, but they are
inherently unreliable since they have a definite mechani-
cal lifetime.

Force (ibs.)

o 1 ! 1 1 L
[¢] 0-25 o5 076 10 126
Stroke length (ins.)

Fig. 5: Solenoid force-stroke characteristic.

Solenoids are available in many forms and are used
widely for electrical activation of mechanical control
circuits. The distance and force associated with the core
movement is related to solenoid size, whilst the stroke
length against force characteristic follows the inverse
square law and is illustrated in Fig. 5. Solenoids
designed for specific stroke lengths should always be
used only for the design stroke since on every applica-
tion of power the force-stroke characteristic applies and
if the stroke is shortened excessive force levels may
damage either the solenoid or the controlled obfect.

Prices and availability vary widely. For relatively
small solenoids giving a force of 2 1b. at %in. prices vary
from £2 to £10 whilst high power solenoids are con-
siderably more expensive. Low power solenoids of the

type used to operate chime door bells are available
from 10s. to £4.

The future

We have seen how essential electromagnetic devices
are to electronic circuits where often they provide the
only practical interface between mechanical effects and
electrical signals. Thus they are unlikely to be super-
seded despite many problems of reliability. Reliability
can however be increased by improved materials and
constructional techniques and it is in this direction that
future trends lie. Speakers will be made of better
materials to give greater life and frequency response,
reed relays will improve in power capability and super-
sede standard relays, meters will improve in accuracy
and clarity although eventually they may be superseded
by electronic readouts such as digital tubes. Improve-
ments are the keynote and due to size and unreliability
it is likely that large strides may be made in the field of
electromagnetic devices.

TO BE CONTINUED

PBRACTICAL

TELEVISION

in the

AUGUST

issue

on sale

JULY 18

% VOLTAGE ANALYSER

A handy and simple-to-build item for the con-
structor. Enables voltages at parts of the chassis
difficult to reach to be speedily checked.

% TRANSISTORS IN TIMEBASES

The timebase sections of the receiver have not so far
vielded to the transistor. In this new series the
problems of using transistors in this field will be
outlined and the present position described, starting
with sync separator stages.

% DX TV PREAMP

DX enthusiasts will find this high-gain preamp of
great help. Full details along with a simple noise
generator to assist with alignment.

% FAULT FINDING IN LINE
OSCILLATOR STAGES

A detailed look at current line generator circuits with
details of common faults and their cure.
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held at Olympia towards the end of May, was the

21st of its kind and by far the biggest ever staged.
Sponsored as usual by the Radio and Electronic Com-
ponent Manufacturers’ Federation, it was international
for the first time, with 75 foreign firms represented.

The reasons behind the change-over to an international
exhibition were clearly stated by Mr. A. F. Bulgin,
chairman of the Exhibition Committee:

“The possibility of national self-sufficiency to provide
ail the components a country needs is now an unlikely
one. The speed of progress and increase in complexity
as the electronics industry gets more and more sophisti-
cated means that no one country can provide all its
own needs. Even America cannot exist as a “solo”
unit: last year they bought more than £14 million-worth
of components from Britain and represented our second
biggest market after the European free-trade area
countries, whose trade with the UK was £18 million.

“Today, no one country can expect to be the leader
in all techniques—which is another reason why inter-
national co-operation is necessary.”

Fach Component Show seems to be more successful
than its predecessors, and this year there were 436
exhibitors.

The show is very much a technical one, and some of
the latest developments were not obvious to the casual
observer walking round from stand to stand. However,
what struck us was the greater emphasis on integrated
circuits both for domestic equipment and for items such
as computers. Prices of established i.c.s are coming
down, while new developments give the promise of
simplified circuitry and construction, and eventual reduc-
tion in the price of equipment.

THIS year’s London Electronic Component Show,

PICK-UP CARTRIDGE

Acos (Cosmocord) showed a new stereo cartridge, the
104 ceramic. This is designed for the latest slim-line
pick-up arms and has a weight of only 2gm with the
standard bracket. The tracking weight is 3gm to 4gm.
Cosmocord Limited, Eleanor Cross Road, Waltham
Cross, Hertfordshire.

CLEANING FLUIDS

Two types of aerosol cleaning fluid were shown™by
Automation Facilities. “Ultraclene” is a universal general
cleaner, harmless to most insulating varnishes and
lacquers, which rapidly removes oil, and grease. It
evaporates quickly and leaves no residue. “AF-Spray”
contains ICI’s Arklone P, a non-flimmable highly pene-
trating solvent which instantly removes oils, greases, and
most contaminants, without harming plastics and surface
coatings.

“Ultraclene” costs 30s. for three 160z. aerosols, and
“AF-Spray” costs 20s. for a single sample aerosol (prices
are reduced for larger quantities).

Automation Facilities Limited, Oxford Avenue, Slough,
Buckinghamshire.
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ELECTRONIC MULTIMETER EA113

On the Ave stand, an electronic Avometer was revealed.
This has a d.c. sensitivity of 1MQ/V, a basic accuracy
of 1-25%, and may be operated up to 100kHz. There
is a centre-zero facility, and resistance measurements
may be made up to 100MQ.

Avo Limited, Avocet House, Dover, Kent.

TRANSFORMERS

The Belclere Company showed a new range of miniature
stabilised power supplies. These units are hermetically
sealed and, intended for printed-circuit mounting.

The three versions available are the -P.S.2009, P.S.2012,
and P.S.2020, which have outputs of 9V 40mA, 12V
30mA, and 20V 15mA respectively. The overload points
in each case are at 5mA over the rated output, and
the output potentials are within +59% of nominal. Ripple
is less than 5001V r.m.s.

The Belclere Company Limited, 385-7 Cowley Road,
Oxford.

INSTRUMENTS

The universal meter TVM1070 by B.P.L. is a versatile
instrument with f.s.d.s from 100mV to 300V d.c. and
100mV to 300V a.c. Centre-zero ranges are available
on d.c. volts, from 50mV-0-50mV to 150-0-150V. On
d.c., the input resistance is 1MQ/V up to 10V, and
10MQ above 10V, while on a.c., it is 200k{) on ranges
up to 30V, and 2M{ on the 100V and 300V ranges.

The meter also measures direct current, the most sensi-
tive range being IxA f.s.d., and the Ileast sensitive
100mA. Centre-zero direct current ranges are also
a feature, from 0-5uA-0-0-5pA to 50mA-0-50mA.

Three resistance ranges are included: 0-10kQ, 0-1MQ,
and 0-100M(Q, with mid-scale values of 150, 15kQ,
and 1-5MQ respectively.

A plug-in r.f. test-probe is supplied with each meter
and gives four ranges: 0-1V; 0-3V; 0-10V; and 0-30V.
The frequency range is 100kHz to 300MHz for —3dB
points, with an input resistance of 140kl on each range
(shunt capacity, 3pF).

B.P.L. (Instruments) Limited, Radlett, Hertfordshire.

WIDE-RANGE RECEIVER
A professional receiver, the EC958, was the main
feature of the Eddystone stand. This fully transistorised

The AVO Electronic Avometer EAT113



DE LUXE PLAYERS

PORTABLE CABINET Asillus-
trated. To &% standard 75 / g
player or autochanger.

RCS AMPLIFIER 3 WATT.
Ready made and tested This

is a 2-stage unit using a
triode pentode condenser
coupled valve giving %%
3 wattsoutputintoa
8 ohm loudspeaker.
Tone and volume
controls mounted on
chassis with knobs,
Supplied with
loudspeaker and valve
UCL82, Frequency response
50-12,000 cps.

Sensitivity 200mV.

SINGLE PLAYERS MONO
EMI Junior Mains £2.19.6
Garrard SRP22 .. £6.10.6

Garrard SP25 MKIT £14.19.6 | Garrard 3000 £12.19.8
Allfitted LP/78 styliiand pickup cartridge complete.
Stereo/mono pickup 20/- extra except 3000.

Balfour Princess
BSRSuperslim UA25£8.19.6
UA70Transcription £13.19.6

GARRARD TEAKWOOD BASE WB.l. Ready 65/_
cut out for mounting 1025, 3000, SP25, AT60, etc.
GARRARD PERSPEX COVER SPC.1 for WB.1 65/_
BASE. Dm'able tinted attractive appearance.

BARGAIN STEREO/MONO SYSTEM
Attractive Slim PLAYER CABINET with B.S.R. STEREO
Autochanger 4 + 4 AMPLIFIER and TWO matched

}in, LOUDSPEAKERS (arr. 10/6 £1 9 1 9 ﬁ
{Only 4 pairs of wires to join).
CAN TYPE
8/600V

NEW TUBULAR ELECTROLYTICS

2/350V .. 2/3 | 10 R oo

4/350V .. 2/3 16/600v 12/8
16+16/500V 776

8/850V .. /3 7
32+32/250V  3/6

16/450V .. 3/- |8 ap
32/450V .. 3/9 8+16/450V 3/9 50 +50/350V =
80+100/350V  11/6

25/25V .. 1/9
32+32I$50V 418 32432+ 32/350V 8/6

§0/50V .. 2/
SUB.MIN. ELECTROLYTICS 1,2, 4, 5, 8, 18, 25, 30, 50,100,
250mF 15V 2/~; 500, 1000mF 13V 3/6; 2000mF 28V 7).
CERAMIC. 500V 1pF to 0.01mF, 9d. Disos
PAPER 3850V-0-1 9d; 0-5 2/8; 2mF 150V 3/,
500V-0-001 to 0-05 Bd 0-11/-; 0 25 1/8; 8/~
1,000V-0-001, 0-0022, 0-0047, 001 0-02, 1/6 0- 047 0-1, /8,
SILVER MICA. Cloge toleranoe 1% 5-500pF1/- 560-2,2009
2/- 2700-5 6001117' 3/6; 8,800pF-0-01, mtd 6/- each.

G. “0-0* 208pF+178DF 10/6; 3857F, mmla-
tute 10[- 500pF standard with trimmers. 12/8: 51
midget less trimmers, 7/6: 500pF slow motion, standard 9/-
sma]l 3-gang 500pF 19/6. Single ““0” 365pF 7/8. Twin 10/8.

AVE. Smgle 10pF, 25pF, 50pF, 75pF, 100pF,
1601)F 200pF 10/6 each.
TUNING. Solid dieleotrio. 100pF, 3001)F 500pF, 7/~ each.
TRIMMERS. Compression ceramijc 30, 50. 70pF 1/-;
100pF, 150pF, 250pF, 1/6; 600pF, 750pF, 1000pF, 2/6.

BAKER 12in.
"“SUPERB""
LOUDSPEAKER

Suitable for all Hi-Fi Systems.
Providesrich clearreproduction
of the deepest bass and remark.
able efficiency in the upper
regisier, ResDonse 20-17,000
cps. ‘Baker”’ double cone
with special *“Ferroba’’ ceramic
magnet. Flux density 16,500
gauss. Bass resonance 22-26
eps, 20 watts rating. Voice coil
8 ohms or 15 ohms,

£1 Post

Free

48 page Enclosure %
Manual 5/9 post paid o
LOUDSPEAKER CABINET WADDING 18in. wide, 2/6 1t.

BAKER “GROUP SOUND” SPEAKERS—POST FREE
‘Group 25’ ‘Group 35° ‘Group 50°

in, 12in, 1500,
abait 0 ONS. 33%%, 81 gns. . 18 gns.

ALL MODELS “BAKER SPEAKERS” IN STOCK

(t&l GP87 17/8; Stereo Ceramic 35/-. Powerpoint 56 15/-.

-UP ARM Complete With mono Cartiidge 59/6;

CRYSTAL MIKE INSERTS

1iin. dia. 6/6; ACOS 1iin, dia, 9/6. BM3, lin. dia. 9/6
MOVING COIL MIKE with Remote Control Switoh 19/6

PORTABLE TRANSISTOR
AMPLIFIER PLUS
DYNAMIC MICROPHONE :

A self-contained fully
portable mini p.a. system.
Many uses — idea] for
Parties, or as a RBaby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, ete Attractive rexine
covered cabinet, size 12 x 9 x 4in, with -
powerful 7 x4in. speaker and four ftransistor one watt
power amplifier plus ultrs sensitive microphone Uses PP
battery. Brand new in Makers’

carton  with full makers’ Only go /. Post
guarantee. World famous make. Free

250V RECTIFIERS. Selenium § wave 1L00mA 5/- BY10010/-,
CONTACT COOLED # wave 60mA 7/6; 85m.

Full Wave Bridge 75mA 10/-; 150 mA’ 19/6 TV reots. 10/~
NEON PANEL INDICATORS. 250v. AG/DC 8/e,
RESISTORS. Prelerred vslues, 10 ohms to 10 meg.

w., tw., Iw., 20% 3d.; 1iw, 8d.; 2w. 1/-; 4w, 10% 6d.
HIGH STABILITY. %w. 1%. 10 ohms to 10 meg. 2f-
Ditte 5%. Preferred values 10 ohms to 22 meg., 9d.

0-5 to 8-2 ohm 8w. -
WIRE-WOUND RESISTORS {g;—

8 or 12v. outputs. 11 amp, 8/9; 2& 11/3; 4a., 17/86.
CHARGER TRANSFORMERS, P. & P. 5/-. Input 200/250v.
for 6 or 12v., 1+ amps., 17/6; 2 amps 21/-; 4 amps., 30/-.

] FULL WAVE BRIDGE CHARGER RECTIFIERS:

Goodmans Cone Tweeter 3in. square, 2-18kc/s. 10W 35/-.
Quality Horn Tweeters 2-18ko/s 10W 29/6. Crossover 18/6,
LOUDSPEAKERS P.M. 3 OHMS. 23in, 3in, 4in, §in, 7 x 4in.
17/8 each; 62 in22/6: 8 x 5in. 21/-;10 » Gin, 30/-38 x33in. 21/~
10in or 13in, Double cona 3 or 15 ohm 39/6: EM.L. Double
Cone 134 x8in., 3 or 15 ohm models, 45/-, or with twin
tweeters, crossover and ceramic magnet, 79/6,

SPECIAL OFFER! 8 ohm, 2in; 6 x 4in; 80 ohm, 2}in, 2¢in;
15/6 EACH 25 ohm, 6x4in; 385 ohm, 3in;
TYPE 15 ohm, 10 x 23in. 7 x 4in.

8in. LOUDSPEAKER UNITS 3 ohm 27/6, 15 ohm 80/-;
8in. De Luxe Ceramic 8 ohm 45/-; 15 ohm 50/-,

8in. LOUDSPEAKER TWIN CONE Sohm 85/-.

5in. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 ohm 39/8.
OUTPUT TRANS. EL34 stc, 4/6; ‘MIKE TRANS. 50: 1, 3/9.
SPEAKER FRET Various Tygan samples. Send S.A.E

10 ohms to 8,800 ohms
10K, 15K, 20K, 25K, 68K, 10W. 3/-
VALVE HOLDERS, 9d; CERAMIC 1/-; CANS 1/-
BRAND NEW TRANSISTORS 6/- each
0C71, 0072, OC8L, OC44. OC45, 00171 0€170, AF11?7
MAT 100, 7/9: MAT 101, 7/9 MAT 121 8/6.
REPAN ORMERS

TT45 Push Pull Drxvs, 9:1 CT, 6/-. TT46 Output GTB 1, 8/~

WEYRAD P50—TRANSISTOR COILS
RA2W Bin. Ferrite Aerial Spare Cores ... ... 6d.
with oar aenal ooil.... 12/8 | Driver Trans. LFDT4. 9/8
Ose. P50/1AC .. ...... 5/4 | Printed Cirouit, PCAL. 9/8
LF. P50/2CC 470ko/s.. 5/7 | J.B. Tuning Gang . 10/8
8rd L.F. P50/3CC. .. ... 8/~ | Weyrad Booklet .... 2/-
Telegoopio Chrome Aerlals 6in. extends to 23in 5/~
Ferrite_Rods Only. 8 din. 4/-; 8 iin. 5/-.

VOLGME CONTAOLS 80 oo Coax 80 ..

Long spindles. Midget Size | BRITISH AERIALITE
5K. ohms to 2 Meg. LOG or AERAXIAL AIR SPACED

LIN. L/{8 8/-. DP. 5/-140 yd. 20/-; 60 yd. 30/-.
STEREO L/S 10/8, D.P. 14/8. FRINGE LowW LOSS 1/6
Edge. 5K. §.P. Transistor 5/-. | Ideal 625 lines

WIRI-WHUND TT
POTS. T.V. Type. Values
10 ohms to 30K,

IRE-WOUND H—WAT’I‘
STANDARD SIZE POTS.
Carbon 30K to 2 meg.

LONG SPINDLE 7/
50 OHMS to 100K..
VEROBOARD 0-15 MATRIX
2} x 5in.8/8.2% x 3%in. 3/2.8% x 3}in. 3/8.3% x 5in.5/2.

EDGE CONNECTORS 16 way 5/-; 24 way 7/6.

PINS 36 per packet 3/4. FACE CUTTERS 7/6.
8.R.B.P. Board 0-15 MATRIX 2iin. wide 6d. per lin, 8§in.
wide 9d. per lin.; 5in. wide 1/- per lin. (up to 17in.).
S.R.B.P. undrilled 1/;gin. Board. 10x8in. 3/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2%in. sides
7 x4in., 5/8; 6/8; 11x3in., 6/6; 11%7in, 7/6;
13 % 9in., 9/6 14 X 11111.. 12/6; 15 x 14in., 15/-

LUMINIUM PANELS 188.w.2.12 X 121in.6/6; 14 x 0in. 5/6;
12><8 in, 4/8; 10><7 in, 3/8; 8x6 in. 2/6; 6x4 in. 1/6.

Q MAX CHASSIS CUTTER

Complete: a die, a punoh, an Allen serew and key
in.  16/- fin. 17/ 13in. 19/6 1%in. 24/~ 2*‘/32111. 44/8
in. 16/- lin, 19/6 1iin. 20/6 1%111 20/- 2¢in.  57/3
in. 18/9 11/,,in 19/6 13in. 21/6 2in. 38/- lin.sq. 38/6

1, 8/-; TT52 Output 3 ohms, 20:1, 6/-.
TT23/4 PAIR 10 watt "Amp. Transtormers and cireuit 45/-.

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA Size 43 » 2§ X 2in, Output terminals. 49/6
Switched.Metal case, crackle finish. On/off switch.

Half Wave 9 volt 50mA Size 2} x 1}in. Snap terminals 32/6.
9 volt SOOmA TRANSFORMER ONLY. 21 x 1% x 1%in. 10/6.
BENCH POWER PACK 230-250v. A.C. Mains £7
with Meter. Supplies 6-8-12v. 1 amp D.C.

MAINS TRANSFORMERS 72

5/- each
250-0-250 50 mA. 6:3v. 2a. Centre tapped........ 19/8
250-0-250 80mA. 8.8v, 8.52. 8.3v. la. or 5v. 2a... 80/—
350-0-850 80mA. 6.3v. 3.5a. 6.8v. 1a. or 5v. 2a.... 35/—
800-0-300v. 120mA., 6.3v. 4a. C.T.; 6.3v. 45/—
MINIATURE 200v. 20mA., 6.3v. 1a. 2% <2 x13in. 12/6
MIDGET 220v. 45mA., 8.3v. 22, 2% x 21 x 2in.. 17/8
HEATER TRANS. 6.3v. 14a., 8/6; 6.8v. 4a. .. 12/8
Ditto tapped seo. 1.4v., 2, 8, 4, 5, 8.3v, 13 amp. 12/6
GENERAL PURPOSE LOW VOLTAGE Outputs 3
4,5,6,8. 9.10. 12.15. 18, 24.and 30v. at 2a. . 80/~
1 amp.. 6 8, 10,12, 186, 18. 20, 24, 80, 38,40, 48, 80 35/-
3 amp., 0- 125, dO ...................... 19/6
AUTO TR. ANSFORMERS 0-115-230v. Input/Output,
80w. 18/6; 150w. 30/-; 500w. 92/6; 1000w. 195/,

OAXIAL PLUG 1/3. PANEL SOCKETS 1/3. LINE 2/-.
OUTLET BOXES, SURFACE OR FLUSH 4,

BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms.
JACK SOCKETS Std. open-circuit 2/6, closed circuit 4/6,
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Saocket 1/-.
JACK PLUGS Std. Chrome 3/-: 3-5mm Chrome 2/6,

DIN SOCKETS Chassis 3-pin 1/6; 5-pin 2/-. Lead 8-pin 8/6;
5-pin 5/-. DIN PLUGS 8-pin 8/6; 5-pin 5/-.

WAVE-CHANGE SWITCHES ‘WITH LONG SPINDLES.
2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 4/6 each.

‘SONOCOLOR’ CINE RECORDING TAPE
5” reel, 900’ with LP strobe matklngs, also oine light
defleotor-mirror for r synchronisatio; 640,
UNIVERSAL TAPE CASSETTES 060. THREE FOR 30/-.
Tape Spools 2 276, Tabe Sphicer 5l-. Leader Tape 4/6.
Reuter Tape Heads for Collaro models 2 track 21/- pair.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive
LOW RESISTANCE HEADPHONES 8-5 ohms
DE LUXE PADDED STEREO ! HONES 8 ohms

“THE INSTANT"

BULK TAPE
ERASER AND 42/
RECORDING pug
HEAD 2/6.
DEMAGNETISER

200/250 v. A.C. Leafiet S.A.E. E
Minimum Post and Packing 2/6.

Full list 1/-

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase. (Expori—remit cash and extra postage, no C.0.D.} Buses 133, 68 pass door.

1 p. 12-wey, or 4 p. 2-way, or 4 p. 3-way, 4/6 each.
“MAKITS” 1 p. 12-way, 2 p. 8-way, S p. 4-way,
4 p.s-wny, 6 p.2-way, 1 water 12/-, 3 waler 18/- 8 waier 24/-.
Additional wafers 6/- each wafer up to 5
TOGGLE SWITCHES, sp. 2/6; sp. di. 8/6; dp. 8/6 dp dt. 4/8.

1969
GRAM
CHASSI
Post 6/~
Three Wavebands: Five Valves: ECHSL, EFSg,
Long, Med., Short, Gram. EBC81, EL84, EZ80.
12-month guarantee. A.C. 200-250v. Ferrite Aerial 5 watts
3 ohm, Chassis 18%in. x 7in. x 5in. dial size 13in. < din,
Two pilot Lamps. Four Knobs. Aligned £11 1
calibrated. Chassis isolated from mains. 0

DE LUXE STEREO GRAM CHASS1S V.H.F., MW, §W
19-50m. SW 60-180m. Magic eye, bush buttons, Ezz 1 0
6 valve plus rect. Size 16 x 73 x @in. high.

SUPPLIED AT LOWEST PRICES

45-page Eagle catalogue 5]~ Post free.
BARGAIN AM TUNER. Medium Wave. 79 /ﬁ
Transistor Superhet. Ferrite aerial, 9 volf.
BARGAIN DE LUXE TAPE SPLICER Cuts, 1 7/6
trims, joins for editing and repairs. With 3 blades,
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musioal highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner 59 /ﬁ
with trols into single output. 9 volf.
BARGAIN FM TUNER 88-108 Mc/s Six Transistor, Ready
built. Printed Circuit. Cuhbrated slide dial EG 1
tuning. Size 6x4x2%in, 8volt. o

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69 / ﬁ
Push-Pull Ready built, with volume control. 9v.

% RADIO BOOKS % (Postage 9d.)
Praotica] Transistor Receivers
Praotical Stereo Handbook
Supersensitive Transistor Pooket Radis
High Fidelity Speaker Enclosures &nd Ple)
Radio Valve Guide, Books 1, 2, 3, or 4 ea. 5/- No.
Praotical Radio Inside Out
Shortwave Transistor Reoeivers
Transistor Communication Sets ..
Modern Transistor Circuits for Beginn

MINI-MODULE
LOUDSPEAKER KIT

10 WATT 55/- CARR. 5/

Triple speaker system combining on ready cut baffle,
§ in, chipboard 15 in. x 82 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Totel response
20-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE
173 x 10} x 7% in. Specially
designed for Mini-Module above. * b

HI-FI STOCKISTS

extra

CUSTOMERS FREE CAR PARK

337 WHITEHORSE ROAD, WEST CROYDON

Sub-Mi Transistor Reoeivers
‘Wireless World Radio Valve Data
At a glanoce valve equivalents
Valves, Transistors, Diodes equivalen
Receive Foreign T.V. by simple modifications
Transistor Circuits Radio Controlled Models .

POCKET MOVING COIL MULTIMETER. 49/6
0-1,000 AC/DC. ohms 0 to 100k, eto.
SUPERIOR MOVING COIL MULTIMETER 99/6
0-2-500v.D.C. 20,000 ohms per volt, 0-1,000v. A.C,

Ohms 0 to 8 mee. 50 Mioroamps (Full list Meters §.A.E.)

BRAND NEW QUALITY e
EXTENSION LOUDSPEAKER
Handsome plastic oabinef, 20ff. lead
and adaptors. For any radio, intercom, |
tape recorder, etc. 3 to 15 Ohms 30 /_ -:"ﬁ
Size: 71 x 53 x 8in. POST

CALLERS WELCOME

S.R. Stn. Selhurst Tel. 01-684-1665

2R/7



unit provides gap-free coverage between 10kHz and
30MHz in ten overlapping ranges.

Shown in conjunction with the receiver was the panor-
amic display unit, EP961, which provides a visual display
of all signals which are received in a selected frequency
spectrum. The spectrum covered by the display may be
up to 10MHz wide.

Further details of the receiver are given in “News and
Comment” on page 241.

Eddystone Radio Limited, Alvechurch Road, Birming-
ham, 31.

RECORD-CHANGER

The GC10 automatic record-changer by Garrard was
unveiled for its first British showing. This unit has a
one-piece control panel offering simultaneous selection
of record speed and size for the 12in. 334 rev./min. and
7in. 45 rev./min. settings, and its facility for playing
single records automatically if required.

The unit also has a self-engaging pick-up arm retain-
ing clip which operates automatically when the arm
returns to rest after playing -a single record or the last
of a stack. The clip disengages automatically when the
“manual” or “automatic” play control is operated.
Garrard Engineering Limited, Newcastle Street, Swindon,
Wiltshire.

TRANSFORMER SAFETY

Transformers incorporating a double-bobbin system were
shown by Hinchley Engineering. These designs, to meet
international safety standards, feature thermal fuses
embedded in the windings to give short-circuit protection,
and a secondary bobbin carrying a moulded skirt which
completely surrounds the primary mains winding when
the assembly is complete.

Hinchley Fngineering Company Limited, Pans Lane,
Devizes, Wiltshire.

AUDIO AMPLIFIER

Much of Mullard’s display this year concerned itself with
the impact of integrated circuits and thyristors on
domestic TV, but also shown was experimental 30W
Class D audio amplifier. The unit shown used 30dB of
feedback and had harmonic distortion of only 0-25%.
Previously published circuits operated at switching speeds
in the 100kHz to 200kHz region, but the system shown
operated at any desired frequency up to 2MHz. The high
speed enables smaller, cheaper, filters to be used with
very low radiation levels, and gives reduced intermodu-
lation, distortion.

Mullard Limited, Torrington Place, London, W.C.1.

RESISTORS
Muirhead were showing what they believe to be the
smallest wire-wound resistor offering a range of 1k()

to 100k{} at an accuracy of 0-1% to 0-5%. Another of -

the four precision wire-wound resistors announced is
mounted in the popular TO-5 transistor can, with stan-
dard lead spacing.

All four resistors use a new type of wire which
enables temperature coefficients of +5p.p.m./°C (0°C
to 100°C) to be achieved as standard.

Muirhead Limited, Beckenham, Kent.

SCOPE
SE Laboratories revealed their portable oscilloscope
SM111, which may be powered from 95V to 130V a.c.
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and 190V to 260V a.c., 45Hz to 440Hz, and from an
external 24V d.c. source.

The SMI111 uses a rectangular high brightness c.r.t.
with built-in graticule. The bandwidth of the two Y-
amplifiers is from d.c. or 3Hz to 18MHz (—3dB) at
20mV/cm, depending on the setting of the d.c./a.c. switch.
The timebase speeds are calibrated from 200ns/cm to
Isec/cm in 21 ranges. The circuitry features solid-state
design, and uses a total of eight plug-in integrated
circuits.

SE Laboratories (Engineering) Limited, North Feltham
Trading Estate, Feltham, Middlesex.

VOLTAGE REGULATCR

A TO-5 linear microcircuit by SGS can be used as a
series regulator, shunt regulator, switching regulator,
floating high voltage regulator, or a regulated current
source for both positive and negative supplies. The 1.123
is believed to be the first linear circuit with an n-channel
f.e.t. directly on the chip.

SGS (United Kingdom) Limited, Planar House, Walton
Street, Aylesbury, Buckinghamshire.

METERS
A range of meters for back-of-panel mounting was
shown by Sifam. The meters are clamped behind the
panel without the need for the usual fixing holes, and
the panel cut-out is framed by a separate matt-black die-
cast surround which is also held by the clamp. Three
sizes are available with scale lengths of 2-2in., 2-75in.,
and 3-75in.

Sifam Electrical Instrument Company Limited, Wood-
land Road, Torquay. Devon.

Mullard exer/'ental hi-fi 30W class D audio amplifier.

DUAL-BEAM OSCILLOSCOPES

Two new products from Telequipment are the D51 and
D54 dual-beam oscilloscopes. The D51 is a general
purpose scope with a Sin. flat-faced tube. It is suitable for
use by students working on A-level courses, or studying
at technical colleges.

The DS54 uses solid-state design with fe.t. input
circuitry and features wide timebase range, wide band-
width, and calibrated deflection amplifiers. The D54 is
suitable for a variety of laboratory work.

Telequipment Limited, 313 Chase Road, London, N14. i



MAINS MOTOR
Precision made — as
used in record decks
and tape recorders—
ideal also for extractor
fans, blower, heater,
ete. New and perfect.
Snip at 89/8. Postage
3/~ for first ome then
1/~ for each one
ordered. 12 and
over post free.

ROTISSERIE
MOTOR

Very powerful 7 r.p.m.,
from standard A.C. mains,
plus 3/6 P. & P.

operates
29/6,

230 VOLT SOLENOID
in, stroke. Size 2fin, x
2;3 x 1iin. 14/6, postage
2/9.

Famous war-time

dark. .This is an
infra-red image con-
verter cell with a
silver cacsium screen
which lights up (like
a cathode ray tube)
when the electrons
released by the
infra-red strike it., A golden opportunity for some
interesting experiments. 7/6 each, post 2/6. Duta
will be supplied with cells, if requested.

MAINS TRANSFORMER SNIP
Making a power pack for
amplifier or other equip-
ment? These transform-
ers have normal maing
primaries (230/240v.)and
igolated secondaries two
types (1) 12v. 500mA. at
g;g, {2) 16v. 500mA. at

NT
SCREEN

IIEWING WINDOW,

SPRING COIL LEADS
ag fitted to telephones,
4 core 2/8 each, 8 core 2/-
each,

i

PP3 ELIMINATOR. Play your pocket
radio from the mains! Save £s. Com-
plete component kit comprises 4
rectifiers—mains dropper resistances,
smoothing condenser and instruc-
tions, ouly 6f8 plus 1/~ post.

QUADRUPLE TAPE
Quadruple tape on 3in. spool giving 6001t. Of the
finest quality by very famous maker. Especially
suitable for message tapes and portable equipment.
Regular price 30/— per spool. Our price 7/8 plus 2/9
Pp. & p. or 3 for 22/6 post paid.

EXTRACTOR FAN

Cleans the air at the rate of
10,000 cubic feet per hour.
At the pull of & cord it ex-
tracts grease, grime and
cooking smells before they
dirty decorations. Suitable
for kitchens, bathrooms,
factories, changing rooms,
ete., it’s su quiet it can
hardly be heard. Compact, 6in,
casing with 5#in. fan blades. Suit.

39/6

able wherever it is necessary to move + 6/8
air fast, Kit comprises motor, 1an POsT
blades. sheet steel casing, pull and ins.

switch, mains connector and fixing brackets.

TRANSISTOR
SET CASE

Very modern cream eabi-
net, size 5} %3 x1i.
with chrome handle, tun.
ing knob and scale. Price
476, plus 2/— postage,
Printed circuit board for
this case 2/6.

SOIL WARMING ELEMYNT, 30 yards, heavy
PVC covering. 12{6.

BATTERY CHARGER FOR NICADS
This is in plastic case, size 5 » 4 ¥ 3in. approx. All
wired up with 3 core output lead and 3 core mains
input lead. Contains mains transformer with 40v,
250mA secondary and standard 2007240 primary,
Algo contains full wave bridge rectifier, neon
indicator, wired up with resistors to charge 2
Nicad batteries simultaneous. Charge rates of
50mA ant 25mA respectively. Batteries up to
80 volts may be charged. Price 39/6 each, plus 3/6
postage and insurance,

VARYLITE

‘Will dim fluorescent or incandescent lighting up to 600 watts
from full brilliance to out. Fitted on M.K. flush plate, same
size and fixing as standard wall switch so may be fitted in
Dlace of this, or mount on suriace. Price complete in heavy
plastic box with control knob £3.19.6.

NICAD RECHARGEABLE BATTERIES

3-8V 500mA size 13 x 13in. dia. type ref. DKZ500 really

1\ poweriul will deliver 1 amp for ¥ hour. Regular price 32/6 our

A / Drice 17/8 each. New and guaranteed, Other voltages avail-
=" able, single cell 1-2V 8/6. 5 cell 6V 29/6,

ELECTRIC CLOCK WITH 20 AMP SWITCH

Made by Smith’s these units are as fitted to
many top quality cookers to control the oven,
The clock is mains driven and frequency con-
trolled so it is extremely accurate. The two small
dialg enable switch on and off times to be accu-
rately set-—also on the left ig another timer or
alarm—this may be set in minutes up to 4 hours.
At the end of the period a bell will sound. Ideal
for switching on tape recorders. Offered at only
4 fraction of the regular price—new and unused
only 45/-, less than the value of the clock alone— ¥
post and insurance 2/9,

THIS MONTH’'S SNIP
BATTERY OPERATED TAPE
DECK

‘With Capstan control. This unit is extremely
well made and measures approx. 6 X § X 2in,
deep. Has three piano key type controls for
Record, Playback and Rewind. Motor is a
special heavy duty type intended for opera-
tion off 4/5 volts. Supplied complete with 2
spoola ready to install, Record, Replayhead
is the sensitive M4 type intended for use
with transistor, amplifier, Price 53/6. Post and insurance 4/6.

DISTRIBUTION PANELS

. Just what you need for work bench or lab. 4x

= 8 13 amp sockets in metal box to take standard

13 amip fused plugs. Supplied complete with 6 feet of heavy cable and 13 amp
plug. Similar advertised at £5. Our price 39/6, plus 3/6 post and insurance.

DRILL CONTROLLER

Electronically changes speed from
approximately 10 revs. to maxi-
mum. Full power at all speeds
by finger-tip control. Kit includes
all parts, case, everything and full
instructions, 19/8 plus 2/6 post and
insurance. Or available made up
29/8, plus 2/6 post.

PROCESS TME CONTROLLER

Made by Smiths, motorised and mains drivern, enables 154
eircuit to be started up to 18 hours in advance and to
stay on for a period from 15 minutes to 3 hours. Totally
enclosed in metal box with glass front and chrome
surround. 48/6 plus 4/6 post and ins.

REED SWITCH

Suitable for dozens of different applications, such as burglar alarms, conveyor
belt switching. These are simply glass encased switches which can be operated by
a passing permanent magnet coil. A special buy enables us to offer these at 2/6
each, or 24/« a dozen. Suitable magnets are 1/- each.

MOVING COIL METER BARGAIN

Panel meters are always being needed and they are jolly costly when you have
to buy them in 2 hurry—so you should take advantage of this offer: 2in. moving
coil flush mounting meters only 9/6, These are actually R.F. meters and cost
about £3 each but if you don’t want them for R.F. then all you have to do is to
remove the thermocouple and you will have a 2-3 ma. meter which you can make
into almost anything by adding shunts or series resistor. New and unused.

MOTORISED CAM SWITCH

Made by the famous meter company Chamberlain and
Hoeokham, these have a norroal mains 200-240V motor which
drives a ratchet mechanism su geared to give one ratchet
action per minute on a wheel with 60 teeth thus a complete
revolution of the cam takes place in one hour, The cam |
operates 8 switches (6 changeover and 2 onjoff thus 480
circuit changes per hour are possible). Contacts, rated at 15
amps have been set for certain switch combinations but can,
no doubt, be altered to suit a special job. Also other switch
wafers or devices can be attached to the shaft which extends
approximately one inch. 47/8, p. & ins, 4/6.

MAINS TRANSISTOR POWER PACK

Designed to operate transistor sets and amplifiers. Adjustable output 6v., 9v.,
12 voits for up to 500mA (class B working). Takes the place of any of the follow-
ing batteries: PP1, PP3, PP4, PPG, PP7, PP, and others. Kit comprises
maing transformer rectifier, smoothing and load resigtor, condensers and
instructions. Real snip at oniy 16/6, plus 3/6 postage.

FLEX CABLE BARGAIN

23/0076 triple core P.V.C. covered, circular, normally sold at 1/6 yd. Our price
100 yd. coil £3.19.8. Post and Insurance 6/6.

Muiti Purpose Neon Test Unit. Robust, useful and
instructive tests insulation, capacity, continuity,
resistor, volume controls, also acts as signal
injector and L.T. fault finder, kit comprises neon
md‘xcator, 4-way wader switeh, ebonite tubes,
resistors-condensers, terminals ete., with dia-
gram, only 9/8, plus 2/- post and insurance,
Tuning Condenser, solid di-electric .0005m.f.d.
variable 2/8 each, 24/~ dozen.
AEIL Fractional HP. Motor. 200/250v. 50/60
¢.p.8. enclosed, continuous rating 1/40 h.p., ex.
equip. Perfect order, 19/8, plus 4/6.
G.E.C. Black Light Tube for experiments and
special lighting effects—40 watt 2ft. tubes ouly,
14/6 each; holders and control gear, 19/8, plus
4/6 post.
Clock Motor. 230v. 50 c.p.s. synchronous—self
starting 8/6
Pentode Output Transformer. Standard size, 40-1,
6 each,
E.H.T. Condenser. 0-1 mid. 5 kV, 8/6 each.
Neon Mains Tester, 1/8 each, 12/- doz.
Flood Lamp Control. OQur dim and full switch is
ideal for controlling photo flood lamps; it gives
two lamps in series, two lamps full brilliance and
lamps off. Similar contro] of other appliances can
be arranged where used in pair or where circuit
can be split exactly in half. Technically the switch
is known a8 a double-pole change over with off,
Qur price 6/6.
Sub-Miniature Silicon Diodes. General purpose
type with gold-plated leads, 1/- each or 7/6 per
ozen.
Message Tapes. 22bft, Tape on 3in. spools, nor-
mally 4/6 each, we offer 4 tapes for 12/6.
Circular Flex. Non-kink. Ideal for vacuum cleaners
ete., twin made by BICC. Usually 8d. yd., 100 yd.
coil for 88w, plus 6/~ postage,
Edgewise Control. Morganite, as fitted many
transistor radios, 2K or 5K with switch, 2/6 each
or 24/- per dozen.
12V Inverfer. Full tramsistorised for operating a
20-watt fluorescent tube, size 6in, long x 1§ x 13,
£8.10.0. Post and insurance 3/-,

Silicon Rectifier. Equiv. BY100 750mA 400V.,
10 for 20/,

Miniature Pickup for 7in, records made by Cosmo-
code, crystal cartridge with sapphire stylus only
8/9 or 36/- dozen.

Headphones. Ex WD, unused and perfect, low
resistance. Single with headband 4/8, Double with
headband 8/6.

Midget Neons for mains indicators, ete., 1/3 each
or 12/- dozen.

Compression Trimmers. Twin 100pF, 1/- each,
8/~ per dozen.

3in. PM Loudspeakers. 3 ohm, 12/6; 80 ohm, 8/6.
Rotary (am Operated Switch. 12 positions each of
which close a separate pair of contacts except the
last which leaves them all open. Contacts rated at
250v. 16 amps, 15/~ each.

Rotary Cam Operated Switch. 4 positions: 1st
Position all contacts open; 2nd contact 1 closed;
3rd contacts 1 and 2 closed; 4th contacts 1, 2 and
3 closed. Contact rated 250v. 16 amps, 8/6 each,
Pocket Test Meter, measures AC volts (3 ranges),
DC Volts (3 ranges), ohms, milliamps, ideal to
carry around, Complete with instructions and
test prods. 39/6 plus 2/6 p. & p.

Breast Microphone. Fine American made dynamic
type, adjustable on breast plate with neck straps,
718, post 4/6.

Circular Fluorescent, 22 watt, 9in, diam. tube
complete with choke, starter, holders and chrome
clips, 20/6, post, etc., 4/6.

Midget Relay twin 250 ohm coils, size approx.
134 X 1 x lin. 4 pairs changeover contacts, 7/6 each.
1,000W Fire Spiral, replacement for most fires, 1/3
each, 12/~ dozen,

50 ohm 50 watt Wire Wound Pot-meters, 8/6 each,
1 Meg Miniature. Pot-meter Morganite standard
1in. spindle, 1/~ each; 9/- per dozen.

1 Meg Ministure. Pot-meter Morganite preset
screwdriver control. 9d. each; 8/- per dozen.
Pre-Set 100K by Welwyn with intrical bakelite
kuob, 1/ each; 8/~ per dozen.

100K Pot~Meter. Miniature type with double pole
switch and standard iin. spindle, by Morganite,
8/~ each; 18/- per dozen.

Battery Motor, 14in. long, §in. dia., operates from
3V upwards, reversible, speed variable by chang-
ing voltage or resistance 4/8 each; 50/~ doz.
Thermal Relay. Can be used to delay the supply
of HT while bheaters warm up, or will enable
15A loads to be controlled by miniature switchea
or relays. Regular list price over £2, price 7/6 each.
Toggle Switch Bargain. 10A 250V normal one
hole fitting /8 each; or 80/« per doz.

QUICK CUPPA

Mini Immersion Ieater, 350w.
200/240v. Boils full cup in about
two minutes. Use any socket'or
lamp holder. Have at bedside
for tea, baby’s food, etc. 19/6,
post and insurance 1/6. 12v. car
model zlso available.

Where postage is not stated then orders
aver £3 are post frce. Below £3 add 2/9.
Semi-conductors add 1/- Dpost, Over £1
post free. 8.A.%. with enquiries please

ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240v. A.C.
OUTPUT VARIABLE

BRAND NEW
Keenest prices in the country. All
Types (and Spares) from i to
50 amp. from stock.
SHROUDED TYPE
1 amp, £5.10.0 25 amps, £6.15.0.
4 amps, £9.0.0. 5 amps, £8.15.0.
8 amps, £14.10.0. 10 amps, £18.10.0.
12 amps, £21.0.0. 15 amps, £25.0.0.
20 amps, £37.0.0. 37-5 amps, £72,0.0.
50 amps, £92.0.0.
OPEN TYPE (Panel Mounting)
4+ amp, £3.10.0. 1 amp, £5.10.0.
2% amps, £6.12.6. I
|

50/60— |
0-260v.

PORTABLE TYPE
1*5 amp. portable fitted metal case,

voltmeter, lamp, switch, etc. £9.5.0.
PORTABLE TYPE Similar to above 2.5 amp. £11.7.6. l

AVAILABLE IN THE FOLLOWING VALUES

1ohm,10a.;50hm, 4-7a,; 10 ohm, 3a,: 25 0hm
2a.; 50 ohm, 1-4 a,; 100 chm, 1 a.; 250 ohm
«7 a.; 500 ohm, 45 a.; 1,000 ohm, 280 mA; 3
1,500 ohm, 230 mA; 2,500 ohm, -2 a, Diameter 33in, Shaft Iength
Fin., dia. $3in. Alt at27/6 each, P, & P. 1/6.

50 WATT. 1/5/10/25/50/100/250/500{1,000/1,5600/2,500/0hm, 21/-.
P. & P. 1/6.

25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 ohm, 14/6, l
P. & P. /6.
- ———

"DEMONSTRATION
TRANSFORMER

& (STENZYL TYPE)
- Two separate removable coils tapped
at 0. 110. 220 voits, and 6. 12, 36 volts
respectively. A composite apparatus de-
signed for class demonstration. Electro magnetic
induction, jumping ring, induction lamp, relationship between
field intensity and ampere turns, induction melting, are just a
few of the possibie experiments. New modified model. £14.10.0,
—— v ———v——

P. &P, ‘10/-_. —
| fl INSULATED TERMINALS
Available in red, white, yellow, black, blue
and green New 11/- per doz. 2/- P, & P

e
230/250V AC SOLENOID
Heavy duty type, approx. 3 Ibs. pull. Price
17/6 plus 2/6 P, & P,
12/24V. D.C. SOLENOID
Anprox. 8 ox. push. Price 8/8 plus 1/ . & F;
PRECISION INTERVAL TIMER
From 0-30 seconds (repetitive). Jewelled
balanced movement. Lever re-set. Operates
230V. A.C. 5 amp. c/o Microswitch, New
Price 17/6 plus 2/6 P. & P.

v — v T— t— — . ——— -
CONDENSERS 2,500 mfd. 100v. 12/6 1/6 P. & P. 4,000 mfd,
25v. 10/- 1/6 P. & P. 4,000 mfd. 50v. 15/« 1/6 P. & P, 10,000 mfd.
35v. 15/~ 1/6 P. & P.

- maar m——— —

CONSTANT VOLTAGE TRANSFORMER

input 185-250 v. A,C. Output 230 v. A.C,
Capaclty 250 watt. Attractive metal case.
Fitted red signal lamp. Rubberfeet. Weight17Ib.
Prlce £11 10 0. P. & P, 15/-

L T. TRANSFORMERS
All primaries 220-240 volts.

Type No. Sec. Taps Price Carr.
1 30, 32,34, 36 v. at5 amps. £4.5.0 6/-
2 30, 40, 50 v. at 5 amps. £6.5.0 6/6
3 10, 17,18 v. at 10 amps. £4.10.0 4/6
4 6,12v.at20amps. ... £5.11.6 6/6
5 17, 18, 20 v. at 20 amps. £6.12.6. 6/6
6 6,12, 20 v. at 20 amps.. £6.5.0 /6
7 24v.at10amps. ...... £4.15.0 5/6
8 4, 6, 24, 32 V. at 1221[.15. Bo £6 10 0 6/6

|
|
|
|
1
|
|
|
|
1
1
|
|
1
|
|
|
|
I
|
|
|
|
|
|
|
1
|
|
|
|
|

DOUBLE WOUND VARIABLE L T. TRANSFORMER
input 230 v. A.C. OUTPUT CONTINUOUSLY

VARIABLE 0-36 v. A.C. l
0-36 v. at 5 amp. £9.12.6. P. & P. 8/6.

0-36 v. at 20 amp. £21.0.0. P. & P, 15/- l
. e e —— S T M. 2T - -

All Mail Orders—Aiso Cailers—Ample Parking Space
57 BRIDGMAN ROAD, LONDON, W4
SHOWROOM NOW OPEN
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LIGHT SENSITIVE SWITCH

Kit of parts, including ORP12 Cad-
mium Sulphide Photocell. Relay,,
Transistor and Circuit, etc., 612
volt D.C. op. price 25/- plus 2/6
P. & P. ORP 12 including circuit,
10/6 each, plus 1/- P. & P.

i
A.C. MAINS MODEL Incorporates Mains
Transformer. Rectifier and special relay with
3, 5 amp mains ¢/0 contacts. Price inc. circuit
47/6 plus 2/6 P, & P,

——— e ———— — —————
LIGHT SOURCE AND PHOTO

CELL MOUNTING

Precision engineered
light source with focusible {§}
lens assembly and ventilated =
iamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP 12
or similar cell. Both units are single hole
fixing. Price per pair £2.15.0. P. & P. 3/6.
S — T —— o —— T R

MINIATURE UNISELECTOR SWITCH

3 banks of 11 positions plus
homing bank. 40 ohm coil.
24-36 v, D.C. operation.
Tested. 22/6, plus 2/6 P. & P.

o e P ———— T———— T ro—
NICKEL CADMIUM BATTERY. Sintered
Cadmium Type 1-2 v. TAH. Size height 3%in,,
width 22 x 1:3in. Weight approx. 13 oz, Ex-
R.A.F. Tested. 12/6. P, & P. 2/6.

A.C. CONTACTOR

2 make + 2 break (or, 2 ¢/0.).
16 amp. contacts. 230/240V.
A.C. operation, Brand new.
Price 22/6 plus 1/6 P. & P.

STROBE! STROBE! STROBE!

Three easy to build Strobe Units using the
latest type Xenon white light flash tube,
Solid state timing and triggering circuit.
230/250v. A.C. operation.

ECONOMY KIT. Flash rate 1-36 flash per
second. All components including Uni-
lunction, thyristor, tube and circuit. £5.5.0
plus 3/6 P, & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories
efc. Roller tin printed circuit. New trigger
coil, plastic thyristor and new improved
type of tube. 1-80 f.p.s. Price 9 gns. 7/6
P.&P,

HY-LYGHT STROBE

This strobe has been designed and pro-
duced, in response to wide public demand,
for use in large rooms, halls and the photo-
graphic field. It has 4 times the light output
at 30 f.p.s. and utilizes a silica plug in tube
for longer life expectancy, printed circuit for
easy assembly also a special trigger coil and
output capacitor. Light output approx. 4
joules. Price £10.17.6. P. & P. 7/6.

RELAYS

Bulk purchase enables us to offer the follow-
ing new SIEMENS, PLESSEY, etc. mini-
ature plug in relays complete with base, ata
fraction of maker's price.

Coil Working
Q Voltage Contacts Price
280 6-12 2c/o 14/6
280 9-18 4clo 15/6
700 12-24 2c¢fo 12/6
700 16-24 4 clo 15/6
700 16-24 4M 2B 12/6
1250 20-40 2c¢fo H.D. 12/6
2500 30-50 2cfo H.D. 12/6
5800 50-70 4c/o 10/~
9000 40-70 2¢/o 10/~

H.D. — Heavy Duty. POST PAID

Phone 995 1560
CLOSED SATURDAY

SELENIUM BRIDGE RECTIFIERS
30 volt 3 amp., 11/, plus 2/6 P. & P.
30 volt 5 amp., 16/-, plus 2/6 P. & P,
—— — T p— —— —

SERVICE TRADING CO

Personal cailers only
9 LITTLE NEWPORT STREET
LONDON, WC.2,  Tel. GER 0576

Jas0m

MIrS

FANTASTICALLY POPULAR

* TAPE ~*

We offer you fully tensilised polyester/mylar and
P.V.0. tapes of identical quality hi-fi, wide range
recording characteristics as top grade tapes. Quality
control manutacture., They are truly worth a few
more coppers than acetate, sub-standard, jointed or
cheap imports. TRY ONE AND PROVEIT YOURSELF

Standard Play Long Play
3in 1501t 2/3 8in 22516, 2/9
4in, 3004t, 4/6 4in. 4501t. 5/6
5in. 600f6. 7/ 5in. 900tt.  10/8
§in.  900it.  10/6 b3in. 1,20086. 18/-
7in.  1,200ft.  12/6 7in. 1,800ft. 18/6
Double Play riple Play
3in 3001t 4- 4in. 90016,  18/-
4in, 8/- Bin, 1,800ft. 25/~
bin,  1,200it. 1§/- 5%in. 2,400it. 84/
Zin. 1,800t  18/6 7in,  3,600ft. 44/-

7o 2,4008t. 27/ Quad mple Play
8in. 600ft.  8/6
Postages 1/- reel.

Post Free less 5% on three reels,

Quantity and Trade enquiries invited.

NOTE: Large tape stocks at all branches.

TUBES &5ta%.

Carr. & Ins. GUARANTEED
12/8 6 Months 12 Months
in. .. B0 .. 22100 £3.10.0
17in. & 19in. .. .. £3.5.0 £4. 5.0
21in. & 23in. £38.15.0 £5.15.0

SATISFACTION GUARANTEED
Most Mullard, Mazda, Cossor, Emitron, Emiscope,
Brimar, Ferranti types processed in our own factory.
NIOTE: ALL tube orders only to Portsmouth branch
please.

NEW and SPECIAL Lines at
the keenest prices

AM/FM STEREO MULTIPLEX RECEIVERS
18 transistors, 9 diodes, 1 variable diode, £ Silicon
Rectifiers. Push-pull Stereo Amplifiers. FM Stereo
Separation 15dB, AM Medium Wave 180-550 Metres.
Power ouiput 10W R.M.S., 220/240V A/C Mains.
Beautiful wooden plmth case—approximately
18”(w) x8”(h) x8”(d). Controls: Function Switch,
Balance, Base/Treble Conirol, Volume, Tuning. Fine
finish, Special purchase enables us to offer these superb
machines of famous make at a ridiculously low price.
Unrepeatable offer at a fraction of list price . . . only
26 GNS. POST FREE.

RD504 Mains Battery Tape
SHARP Recﬁrdqt, LIi)s/thI%egns 28 gns
arine ceivers
HITACHI SWI%ARIMWILW. 27 gns
GARRARD ISGRiir™  £810s

JASON 12in, Diecast tuil range twin £410s

Mcone Speakerim o=
AJAX :nl::lBattery, /FM larger 12 ans
WELESMERE Biaik festior 2" 7 gns
WHS37E All-Wave, full size,
HITACHI Excellent Short Wave 13 gns
HI-FI By Leak, Wharfedale, Goodmans, WB,
Dulei, Arona, Teleton, etc., etc.

TE GHNICAL
JRADING

RETAIL BRANCHES:
LONDON, 18 Tottenham Court Rd. {(MUS 2639)

PORTSMOUTH, 350-352 Fratton Road
(Tel. 22034)

SOUTHAMPTON, 72 East Street (Tel. 25851)
BRIGHTON, 6 Queen’s Road (Tel. 23975)

MAIL ORDER WAREHOQUSE:

Devonian Court, Park Crescent Place, Bnghbon.
(Tel. 680722)

All items previous-
1y advertised
available, Huge Hi~
Fi and Component
stocks at all bran~
ches, Please call
and view without
obligation.

BARGAIN PARCELS

Inelud riabl 1 i1, cols,
plug/sockets, knobs, pots, condensers, resistors, nuts,
bolts, cabinet fittings, switches, transformer choke,
rectifier, transistors af a small fraction of list value,
Due to heavy demand we now pack them in several
sizes—be amazed—try One now.

d ker

3 Ibs. (post 3/~) 9/~
7 1bs. (post 5/-) 17/6
14 1bs. (post 8/-) . 29/~




continued from the July issue

form of protection circuit was considered

mandatory. The meter protection circuit com-
prises D8 D9 R43 and R44, the modus operandi
being somewhat as follows. The diodes on their
own do not conduct until a potential difference
of 600 to 700mV exists across them. Being con-
nected in parallel, though oppositely phased, either
one or the other will conduct irrespective of the
polarity of the voltage impressed across them.
This property is only required when connected
into the d.c. amplifier, where the terminals can
be connected into an incorrect polarity -circuit.
The meter requires 60mV for f.s.d., which means a
current some 10 to 12 times f.s.d. would pass through
the meter before the diodes conducted. This does
not represent an adequate safety margin, and so the
resistors R43 and R44 were included. This means
that the voltage now required for f.s.d. is 250mV or
one-third of the conduction voltage of the diodes,
the measure of protection afforded being propor-
tionally greater. The resistors could be further
increased to improve the degree of protection, but
we are then in danger of incurring scale non-linearity
as well as a further loss in the sensitivity of both
amplifiers. With the selected components, the meter
has only to pass a current X3 f.s.d. or 150uA before
the diodes conduct.

The purpose of CIl is to “damp” the meter
needle against constantly varying outputs, such as an
audio signal from the a.c. amp and therefore provide
a more easily read “average” voltage.

It also serves to slow the meter needle in its pro-
gression over the scale, so that in the event of an
overload it comes to rest fairly gently against the
end stop.

Constructional Details

The “active” part of the complete instrument, the
a.c. and d.c. amplifiers, are built on a printed circuit
board to the dimensions and layout given in Fig. 4.

The passive parts of the instrument are the atten-
uators, incorporated round Sla-b and S3a-b. On the
prototype, these consisted of Radiospares Maka-
switch shafting assemblies. To ease the problem of
connecting the various components associated with
the a.c. attenuator, a spare single-pole ten-way
wafer was pressed into service, this being suspen-

THE meter was an expensive item, and some

ded by means of appropriate spaces between the
two twelve-way wafers. The wiring of these attenu-
ators is shown in Figs. 5 and 6.

The meter scaling is in the now familiar, almost
standard 1-3-10 sequence, the range resistors being
chosen to suit. There is, quite clearly, no reason
why any other sequence preferred by the individual
constructor should not be used, the range resistors
being altered as necessary.

The front panel carries the moving coil meter,
and the various switches and potentiometers; the
wiring of these are straightforward and are there-
fore not illustrated.

The complete instrument is built into a cabinet of
20 gauge aluminium to the dimensions given in Fig.
7 and held together by self-tapping screws. The
cabinet, in turn, is suspended in a ‘“U” bracket of 10
gauge aluminium by means of %in. UNF bolts,
washers and shakeproof nuts as detailed in Fig. 9.

The front panel is drilled and cut to the dimen-
sions of Fig. 8. The legends for the front panel were
drawn on white cartridge paper with red and black
ballpoint pens, the red begin used only for the mV
sections of the two input attenuators. This was then
faced, for protective purposes, by a sheet of +sin.
Perspex,

Construction should not be commenced until all
the components are to hand, in order to allow for
dimensional differences between the components
used in the prototype, and those to be used by the
individual constructor. Both circuits are quite
stable and there was little difference between the
breadboard experimental circuits and the finished
article. Other forms of construction are therefore
quite suitable, provided some simple precautions are
observed. These consist, for the a.c. amplifier, of

SWITCH FUNCTIONS

S1 — Range switch — d.c.
S2 — On/off switch — d.c.
S3 — Range switch — a.c.
S4 —- On/off switch — a.c.
S5 — AC/DC selector

S6 — Norm/rev. switch.
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To R26-R32 3
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20cm,

Fig. 4: The printed circuit board for the a.c. and d.c. amplifiers, as etched by the author. The a.c. section is on the left, the d.c. section
on the right.

Viewed from rear of panel

To amplitier
input (Tr4)

From positive

input terminal

To amplifier
input (Tr1)

From negative
input terminal

Fig. 5: Wiring ahd components associated with the d.c. input
attenuator.

keeping the input stage and attenuator well screened
to obviate the picking-up of hum and other extra-
neous signals and, for the d.c. meter, of keeping the
input terminals and circuitry well isolated from each
other to obviate the leakages that exist undetected
and unsuspected, in many circuits. The input resis-
tance is very high, and leakage resistances can exist,
of magnitudes sufficient to upset the working of the
amplifier.

As far as components are concerned, there is only
one thing to remember. This is a measuring instru-
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Viewed from rear of panel

Live input from To amplifier From neutral To FET,
red terminal negativeline black terminal source
on P.C.board

Fig. 6: The a.c. attenuator switch. The wafer numbering corres-
ponds with that given in the circuit diagrams.

ment, the yardstick of the future. Therefore only
the best components must be used; components of
unknown origin, of dubious characteristics, must
be tuthlessly discarded. The use of ‘bakelite”
switches for the input attenuators is to be depre-
cated, as the leakage resistance between adjacent
pins and contacts is low enough to adversely affect
the working of the d.c. amplifier.

Only the best grade of printed circuit board should
be used. When the instrument is fully and satisfac-
torily operational, the copper side and, if desired the
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Add a ‘"third dimension” to reproduced music with
the aid of this simple-to-build reverberation unit,
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other normal sound source. The output of this unit
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tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why not fill in the coupon below and find out how ?

Many diploma and examination courses available,
including expert coaching for:

@® C. & G. Telecommunication Techns’. Certs.
@® C. & G. Electronic Servicing

@® R.T.E.B. Radio/T.V. Servicing Certificate
@® Radio Amateurs’ Examination

® P.M.G. Certs. in Radiotelegraphy

® General Certificate of Education, etc.

Examinétion Students coached until successful

N EWSELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
and high-grade test instruments, incl. professional-type
valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

P NN BN S BN R e S S S S B S S B S

INTERNATIONAL CORRESPONDENCE SCHooLS |

Dept. 171, Intertext House, Stewarts Road, London, S.W.8
Please send me the [CS prospectus—free and without obligation.

(state Subject or Exam.)

NAME
ADDRESS

8/69

\NTERHATIONAL CORRESPONDENCE SCHOOLS.

273




BIGGEST BREAKTHROUGH IN RADIO KITS!

of the f d we have been unable to offer this kit since the initial advertisement on March 7th.

THE REVOLUTIONARY APOLLO *“6°" CAN BE BUILT .

SPECIALLY made for the thousands of dis- rejects, no manu- FOR
criminating people who want the finest easy- facturers‘‘seconds’,

to-build radio . . . at a reasonable price! This and uses “Ever
is a different breed—it will startle you! Ready” battery.
AND. IT B
DEMAND

EIGHT MONTHS AGO our two designers DEM. —C.

were briefed to produce a radio kit that would MUST HAVETHE
fill these technical demands - —DEMAND—A. POWER TO OPE-
IT SHOULD BE POSSIBLE TO BUILD RATE OPTION-

PAINLESSLY IN ONE EVENING . . . AL LOUDSPEAKER...
ANSWER-—the Apollo “6” has simplified, —D. IT MUST GIVE GOOD
well illustrated step-by-step plans. RECEPTION IN DIFFICULT
AREAS . . . DEMAND—E. IT
CONTAINS FEATURES THAT NT ROD
CAN'T BE BOUGHT IN READY ATBWER Tt Apone GigrEXC,
MADE SETS—AT ANY PRICE all this—and much more!
@ receives medium wave & trawler REVOLUTIONARY _ SILICON
broadcasts. PLANAR EPOXY CIRCUIT
@ every component brand new—no DESIGN
surplus rejects or “seconds”. Apollo “6” will probably be bang
@ uses latest Silicon Planar Epitaxial up-to-date well into the seventies! it
Epoxy transistors. bristles with latest technical innova-
@ six stage stable reflex—2 R.F., 1 tions. Six stage stable reflex N.P.N. . .
¢ lati 3 AE ' and P.N.P. circuit consisting of 2 Radio Fre- | of 235 to 470. Stable reflexing gives the Apollo 6>
Diode demodulation, b quency stages, 1 Diode demodulation stage | staggering selectivity, uncanny sensitivity, true-to-life
@ simplified illustrated plans. and 3 Audio Frequency stages. Uses latest | sound reproduction—in fact its range, power and
@ frompartsto programmesin anevening Silicon Planar Epitaxial Epoxy transistors | selectivity must be experienced to be believed.
...PLUS MANY MORE! similar to types used in America’s Space Enter a new magic world of reception—station after
IRON CLAD GUARANTEE station (home and abroad).
Should you not be completely satisfied THRILLING SOUND OF AN S.0.S. AT SEA
No soldering iron is necessary and you don’t with your purchase when you receive it Listen to the thrilling sound of an S.0.8S. at sea—tune in
have to havt’b 3i§ mﬁnﬁ glai_sr ang Ifll %li‘ ‘g from us, your money will be refunded in toa v{)orld )%ou’ve nevgr héa(rd befﬁre . N(g’l)‘E Becalxlxse
tweezers. —B. it il members of our own Staff (and their friends) are enthu-
WORK FIRST TIME . . . —ANSWER— | | fot ol once and without quibble or [ | Zembers Sow own Stafl and thefr friends) are enthu-
Apollo “6” uses latest rugged Silicon Tran- —— know demand will be enormous. DON'T DELAY—
sistor Circuitry and every single transistor, roject). The first two transistors give | SEND FOR YOURS NOW, send 59/6-+3/6 P, & P. for

diode, capacitor, resistor, inductance etc. is amplification  of 100 to 400 each, (at | all parts, illustrated plans, personal listening earpiece
brand new and fully tested—no only 100 Microamps collector current | etc. (all parts can be bought separately) MONEY
surplus parts, no manufacturers approx). Output transi gives lification | BACK GUARANTEE (sce panel).

P H 0 E N |X E I.ECTRO N I Cs (Derpt. PW2) 1%rdlfﬁtdleéplgtrc;;‘;3nns§i€ rﬁ,;?g‘i:t'on, 1. Sussex.

d
D

[

Mon.—Sat. 9 a.m.

R.S.T. VALVE MAIL ORDER CO.  ..iiins

Open Daily to Callers

BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 ot mtonon

1A7 /9 | 6BQ7A 7/- { 6K7G 2/~ | 9BW6 7/—  20P5 20/ | 80 716 | DF'96  7/6 | ECF80 6/6 | EM80 /6 | PCO7  8/9 | RG5/50080/- | UF8S  7/6
1ID5  7/8 | 6BRT 17/- | 6KTGT 4/6 11001 12/8 | 95A6 5/9 | 85A2  7/3 | DH77 4J9 | ECFs2 6/8 | EMS1 8/3 | POCS84 6/8 | 5130 40/—
1Hs 7/ | 6BR8 13/6 | 6K8M 11/6|10C2 12/ | 25L6GT 7/~ | 150B2 11/8 | DK32 7/0 | ECH21 12/6 | EMS4  7/6 | PCCS9 10/6 | 5P4 8/~ | ULS4 7=
1LDS = 6/- | 6BS7 25/~ | 6KSG 8/ | 10F1 14/9 | 95Y5  6/- | 150C4 9f6 | DKO1 /- | ECHS35 11/8 | ESUL5020/~ | PCCIS910/6 | SPAL  5/6 | Tms0 5/6
IN5GT 8/~ | 6BW6 14/6 | 6K8GT 7/- | 10F3 18/- | 25624  8/3 | 801 9/6 | 9K92 9/~ | ECH42 11/~ | EY51  7/6 | PCFS0 6/9 | 8P61 5/ | UU6 g1)-
1R5  6/- | 6BW7 18/- | ¢xos 15/ |10F9 10/6 | 2525 8- | 807 9/~ [ DK96  7/9 | ECHS81 5/9 | EYS6 7/~ | PCFS2 6/6 | 8TV280/80 | yu7 21/-
184 5/6 | 604 5/- | 6L1 19/~ | 10F18 '8/ | 2576  8/8 | S1SUSA DL66 25/~ | ECH83 8/6 | EZ35  6/- | PCF84 8/ 95/
185 4/6 | 605 5/- | 616G 7/9 | 10L1 j~1928D7  9/3 120/- | DL92  6/3 | Ecrso 7/- | EZ40 8/3 | PCF86 9/ | sU25  19/6 | UUS  8/8
iT4 4/~ | gce 8/9|6L18 6/~ | 10LDI110/6 | 80C1  6/9 | 813  7b/- | D193 4/~ | gCrsz 7/- | EZ4l 9/ | PCFS0L 9/9 | sU215012/6 | UY2l 9/8
6C8¢  6/-|6Q7G ¢/ | 10P13 18/8 | 3015 15/- | S66A 15/- | DL94 6/9 | wCTes 10/8 | EZ30  5/6 | PCF802 9/9 | T4l  17/6 | UY4l 8/8
3Q4 719 | 60D66 24/- | gQ7GT 8je | 11E3  70/— | 30C17 16/ | 954 5/3 | DL5  7/9 | ECL86 9/- | EZ8l  5/8 | PCFS0515/- | TDD4 8/8 | UYS5 6/6
3Q5 7/~ |6CH6 7/6 | gSavm 7/ | 12AT6 4/9 | 30C18 15/- | 1625  6/6 | DL96  7/8 | ECLL300 GZ30 10/- | PCF80613)- | U10  7/8 | VMP4G 17/
384 8/8 | 6CW4 12/- 1 g3c7 7/ | 12AT7 8/- | 30F5  17/- | 4022AR67/- | DM70 6/ 0/— 10/- | PCF80815/6 | Ul4 7/8 | YP4B_ 25/
8V4  6/9|6D6 - 3/9 3Gy g/ [12AU6 5/9| SOFLL 16/- 5763 1%/~ | DYS6 /| mro g0/ | GZ34 11/~ | PCLS2 /9 | U9 85/~ | VR105/30
BR4GY 10/6 | 6E5 7/8 6sH7 8/8 | 12AU7 5/9 | 80FL1210/- | 7193 2/~ 1 DY87 6/6 | EF37A 7/ | KT36 18/ | PCL83 10/3 | U25  15/8
5U4G 5/6 687 6/— | 12AX7 6/3 | 30FL1415/6 | 7475 14/- | E88CC 12/- | EF 8/- 17/8 | PCL84 8/8 | U26  15/6 | VR150/30
5V4G  8/- | 6F5G 8/~ | 6IK7GT 4/9 { 12BA6  6/— | 30L156 17/- | ASL 9/6 | EAGO 3/ | EF41 10/- | KT66 21/ | PCL85 9/3 | UT8 4/6 -
5Y3GT 6/- | 6F6G  5/- 1 6317GT 6/ | 12BE6 /3 | 30L17 17/-| ATP4 2/3 | EABC80 6/6 | EF50 5/~ | KT81 85/~ | PCL86 9/3 | U181 13/9 | VI25 15/-
524G 7/ [ 6F8G  5/6 | 6SN7GT 5/6 | 12C8GT 5/~ | 30P12 16/~ | ATP5 12/ | BAF42 10/~ | EFS80  5/- | KT81 (7Ch) | PENA420/— | U251 16/3 | VI31 80/
6/3012 15/— | 6F11  6/6 | 63Q7  7/6 | 12E1 20/- | 30P19 15/ | ATP7 8/8 | EBAL 10/ | gFes 9/ 15/~ | PENB420/- | U301 18/6 | VU111l 8/9
6A7 15/~ | 6F13  8/6 | 6U4GT 12/~ | 12J5GT 2/6 | 30PL1 16/- | AU2 80/~ | EBo1  3/- | EF86 6/6 | KT88 30/- | PEN45 7/- | U403  6/6 | VU120 12/6
12/6 | 6F14 12/8 | gUusc  7/6 | 12J7GT 8/8 | 30PL1318/6 | AU5  8/9 | EBC33 8/6 | Hrs9 5/6 | KTW61 8/6 | PEN46 4/— | U404  7/8 | VU508 35/—
6AC7  4f- | 6F23 16/~ 6VeM 18)- | 12K7GT 7/- | 30PL1415)- | AZl 8- | EBC4l 9/9 | gFo1 8/6 | KTZ41 6/- | PL36 10/9 | USOL 23/8 ;‘7&111“5 12/8
6AK5 5/ | 6F24 14/~ | 6vec  4/6 | 12K8GT 8/- | 3545 11/6 | AZ31 10/~ | EBCS0 4/9 | EFos  g/¢ | ML4 17/6 | PLS1 8/ | UABCS06/6 B gl-
6AL5 8/- | 6F25 15/- 1 6veGT 6/6 | 12Q7GT 6/~ | 3516 9/- | CBL31 16/- | EBF80 7/6 | gFos 15/— | ML6 716 | PL82  B8/8 | UAF42 10/6 XSG'15101‘
8AM5  4/8 | 6F28 14/~ 6X4  4/6|198A7 8/- | 85W4 4/8 | Ccmss 15/ | EBFSS 9/- | EF1S3 6/6 | MSP4 10/- | PL83 7/ | UBC4L 9/3 Y63 7;(,
6AM6 3/g | 6G8  2/6| 6X5G  4/6 | 128G7 /- | 3573 10/~ | CI33 20/~ | EBF89 6/6 | EFi84 7/- | MUI4 7/8 | PLsd 7/~ | UBCS1 9/3 Tubes
6AQ5 6/3 | 6HE 8/~ | 6X5GT B/- | 128H7 3/- | 35Z4GT 8/6 | CY30 12/6 | EBL1 14/- | gr.32 8/ | MX40 12/6 | PL500 14/6 | UBF80 -1 3pG1 65/
6AB7G 16/~ | 6I5M  9/-17Bs 11/ | 1287 3/9 | 3525 6/ EX4 14/~ UBFSY 7/6 | srpy gp;
6ATE 4/9 | 655G 4/-| 7B7 7/6 1 128K7 4/9 | 37 6/8 | DAC32 7/ | EBLSI 27/6 | EL34 10/ | N108 95/~ | PY33 10/9 | Uccst 8/8 | sepi 55/
6AU6  5/- | 6I5GT 5/6|7C5  22/8 | 128R7 5/- | 42 8/~ DAFOL 4/6 | EC90  5/- | L4l 10/8 | NGTL 8/8 | PYSL 5/8 | UCCSS 7/8 | ovibas a0/
6B4G  20/- | 676 8/6 | 7C6 15/- | 14H7  9/6 | 50B5  6/6 | DA¥96 7/6 | ECOB1 6/~ | EL42 10/8 | NGT7 55/~ | PY82 5/3 | UCFS0 8/6 ACR131100/-
G 2/ 8 5005 6/3 | DOC90 10/6 | ECC82 5/9 | EL84  4/9 | 0A2 6/~ | PY83  7/- | UCH42 10/6 | VCRo7 85/
6BA6 5/~ | 637G 8/~ 7H7 8/8 | 20D1  10/- | 50CD6GSL/- | DF33  8/- | ECC83 6/8 | EL90  6/8 | ocs 5/- | PY800 9/6 | UCH81 7/~ | VCR517B

9

6BRE6 5/~ | 6J7GT  7/6 | 7R7 13/ | 20F2 14/~ | 50L6GT 8/- | DF70 9/- | EOC84 5/6 | BLO5 8/6 | 0Z4 4/6 | PY801 9/8 | UCL82 7/6 46/
6BHE 9/- | 6K6GT 5/-| 737  45/- |a20Ll 20/- | 75 9/6 | DF91  4/- | ECC85 5/ | ELLSO 20/~ | PC86 11/6 | R2 7/6 | UCL83 10/- | VCR517C

6BY 9/-l6K7M 6/6|7v4  8/620P4 20/-178 5/-| DF92  3/6 1 BCO88 7/6 | EM34 21/)- 1 Pcss 118 | R19 /o | UF41 10/6 46/
SPECIAL 24 HOUR SERVICE . DLQSZETS ]yfgzuvzs

. or - .. 19/- plus posta

OBSOLETE TYPES A SPECIALITY Spec:al 24 Hour virss pws, DK96, D196.. .. .. .. 27;6&“5 Lk
QUOTATIONS FOR ANY VALVE NOT LISTED f TRANSISTORS

Express postage 9d. per valve. Express Mail AclT 6| 0% L) OOl 4f8) Gcs 4 ocs /-

Ordlnary postage 6d. per valve. C.W.0. No C.0.D. . AT - | 0C2: — 2 8l- 1 —| 0C83 /-

Complete range of T.V, Tubes available from £4.5.0. Order Service ﬂﬁg ;f: ggzz 1;‘53 88;2 g;: OCSIDMGI_ 835? gf:

Manufacturers and Export Inquirles Welcome A¥117 7/-{0C45 4/-]OC77 8/-]|0C82 6/~ 0C200 96

SEND S.A.E. FOR LIST OF 2,000 TYPES
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component side, should be painted over with one of
the special printed circuit board varnishes. This has
the effect of insulating the circuits against the dust
that invariably seems to collect and that can, in time,
affect the working of the circuits.

The semiconductors used have proved to be
satisfactory, and whilst it is jpot unreasonable to
suppose that similar semiconductors will work just
as well, their use has not been investigated.

It was stated earlier that it is very desirable for
the transistors of the d.c. amplifier, Tri-Tr4, to be in
close proximity, even to the extent of being physi-
cally bonded together in a common heat sink. This
latter condition, quite safe with many transistor
encapsulations, is not possible with the 2N2484 tran-

fixed resistor, as the fe.t. must not be operated
without a source load. “Tickling” the input with a
screwdriver will, in the absence of a more refined
signal, denote operation of the circuit.' A steady
reading on the meter will denote either, : or both, a
noisy transistor or hum pickup.

For final calibration, an accurate a.q. and d.c.
meter will be required, as well as an 'a.f. signal
generator having a level output between 50Hz and
10kHz. Briefly, the procedure for voltage calibra-
tion is to feed in a known a.c. or d.c. voltage and
adjust VR3 or VR4 as necessary to give the requi-
site voltage reading on the meter.

=

3,0
A Holes 0-86cm (7/8)

B Holes to suit switches
C Holes to suit terminals

sistors used, as the TO-18 case is internally connec- Scm
ted to the collector lead. If these cases are physi- ‘L U - shaped top and bottom 35cm
cally touching, the circuit will not be damaged (pro-
vided “opposite” pairs are involved) but will refuse
to work. ‘
It is suggested that one circuit at a time be built, < 29¢cm Q,
and checked for correct functioning before the
other is built and checked. Final calibration can )
best be carried out when the instrument is fully
completed and ready for mounting in the cabinet.
Thus, the d.c. amplifier can be built and checked to Front and rear panels e
see that VR1 and VR2 can satisfactorily zero the o
meter. Ideally, they should zero the meter at the . :7'5’“”‘ betdingligicliiound
mid-point of their travel, thereby denoting compo- y >
nent equality. If means are at hand the hfe of Tril
and Tr4 also Tr2 and Tr3 should be equal. If zero X
cannot be obtained by adjustment of VR1 and VR2, {0 2.5 cm rad. _
the transistors if not accurately matched could be ~—9cm —>
changed about. Alternatively, the values of R11 R12 - }_
and R17 R18 or R15 R14 could be altered in value. Middle %y . ;
Once this is achieved, then attention can be directed pieces —> )8( om 9cm
to the Jconstruction of the a.c. meter. Ak o L
Test and Calibration
The a.c. meter can be roughly checked by replac- U Bracket Mem
ing the secondary attenuator resistors by a 1k} : ¢
i‘ 30cm i -
[[4 . 29cm ﬁ . Fig. 7: Cabinet and
i i R “U” bracket dimen-
075cm sions. It is recom-
P mended that all met-
10em = 10 em —— 3 al work is carried out
A A in 20 siw.g. material.
D-- Q} The “U" bracket how-
! To suit meter - ever, - should be in
el | . 10 s.w.g. if possible.
l — - i 14cm
o o r__ 1225¢m . 77152 -25¢m ——>| agcm < |
Le —e—Eg i —$~ = Fig. 8: Theinstrument
et B front panel fabricated
1-1——— 85cm —————85cm — in 20 s.w.g. material,
! 4cm—»— 4cm | prefera(;lya/umm/um
Y . A R - x {D - - The cyt-out for the
e e 1B rc B rc C meter will depend
\ ) Y upon the size of unit
- used.
R 75em Fe—— 12-25 cm ,Q 12.25cm
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TOD\
Join
e thick 1" dia
rubber washer
1
‘/4UNF , Y4 UNF chromed
Nylock nut flat headed bolt
/ Fig. 9: Showing
g '] method of “sus-
- E J - pending” the
metal cabinet in
the “U” bracket.
Middie ~— U - bracket The use of a form
DIECe of lock nut for the
Cabinet _—7 mounting bolts is
watl / essential.
Join
Bottom /4

330

Fig. 10: Suggested
circuit for calibration
of the d.c. amplifier
using a mercury cefl,

RM13 4~ 135V
1V output for
meter
calibration

1000

For owners of a CdS exposure meter, or of a
camera incorporating one, a very convenient and
accurate way is illustrated in Fig. 10. In this method,
an RMI13 or similar 1-35V mercury cell is used.
The 330Q) resistor drops the 0-35V leaving 1V
across the 1kQ resistor. The d.c. meter is set to 1V
f.s.d. and is connected across the 1kQ resistor and
VR3 is set for fs.d. If close tolerance resistors are
used for the other ranges, these will automatically be
correct.

The a.c. meter requires the use of an accurate a.f.
signal generator having an output constant between
some 50Hz and 10kHz minimum, higher if possible.
The output is fed into the a.c. meter amplifier and
VR4 is adjusted to give an appropriate reading on
the meter at SO0Hz. In order to set TCl1, the frequency
is next increased to at least 10kHz and TCIl is
adjusted so that the meter reading at [0kHz is the
same as that obtained at 50Hz. The reading will be
higher than the 50Hz reading if the capacity of
TC1 is excessive, lower if the capacity is insufficient.
Only when the time constant of TC1 X R21 is equal
to the time constant of R22 X C1 plus strays will the
two readings be equal. In order to ensure accuracy,
the higher frequency should be at least 20 times the
lower frequency, and the audio generator output
must be constant over the frequency range. In order
to ensure absolute accuracy, the strays (capacitance)
imposed by the enclosure of the circuit within the
cabinet must be checked when the front panel is
screwed into the cabinet. These usually cause the
high frequency response to drop slightly, necessi-
tating an increase in TCl. Accurate setting of TCl
will ensure a response extending well into the
multiple kilohertz region. |}
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NEXT MONTH IN P.W.

CQ2 VHF RECEIVER

This article describes the construction of an
all transistor super-regenerative receiver;
using a f.e.t. in the front end. Designed to
cover the 2 metre amateur band, it can
however, be easily adapted to cover v.h.f.
aircraft band.

THE MINi-TWO

Build this miniature radio covering the m.w.
band, measures only 28 x 1§ x 2in., and
uses readily available and inexpensive
components. Driving a crystal earpiece with
excellent volume, the Mini-Two uses two
silicon transistors in a very stable circuit.

PLUS OTHER CONSTRUCTIONAL
PROJECTS AND REGULAR
FEATURES

All in the SEPTEMBER issue
on sale August 8th

ORDER YOUR COPY NOW!




NEW PRICES ON NEW COMPONENTS

ELECTROLYTIC CAPACITORS (Mullard). —10% to + 50%.

Working Voliage (V)—Capacitance (uF) Price Pack Prices

4V 64V 1ov 16V. 25V 40V 64V each 10 off 25 off . 100 off
8 64 4 25 1-6 1 0-64 1/4 12/4 26/6 89/6
32 25 16 10 64 4 25 12 10/6 23/- 80/3
64 50 32 20 12-5 8 5 1/2 10/4 22/6 7719
123 100 64 40 25 16 10 1/- 8/9 18/9 63/6
250 200- 125 80 50 32 20 1/1 9/6 20/9 70/9
400 320 200 125 80 50 32 12 10/4 2/6 7719
800 640 400 250 160 100 64 1/6 13/4 29/6 102/9
1250 1000 400 250 160 100 2/- 18/10 37/9 134/4
2000 1600 1000 640 400 250 160 2/6 2?3 44/3 165/6
3200 2500 1600 1000 640 400 250 3/- 26/9 59/- 204/3
800 500 320 5/3 46/6 101/ 343/9
1250 800 500 6/6 57/6 125/4 27/
2000 1250 800 8/- 71/4 157]- 541/8
4000 2500 1600 12/6 91/6 194/9 843/9
6400 4000 2500 15/- 133/4 291/8 000/-

RESISTORS JACK PLUGS

High stability, carbon film, low noise. Capless construction, molecular
termination bonding.
Dimensions (mm.): Body: tW; 8 x2-8
iW; 10x4-3
Leads: 35
10 % ranges; 10 Ohms to 10 Megohms (E12 Renard Series).
5%, ranges; 47 Ohms to 1 Megohm (E24 Renard Series).

Prices—per Ohmic value.

each 10 off 25 off 00 off
iw 10% 2d. 1/6 3/3 10/4
W 5 % 23d. 1/9 3/8 11/8
W 109, 2%d. 1/9 3/8 11/7
W 5% 3d. 2/- 4/~ 12/10
CAPACITORS

Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy
resin encapsulation. Radial leads.

4109 tolerance. 100 Volt Working.

Prices—per Capacitance value (uF)

0-001, 0-002, 0-005, each 10 off 25 off 100 off
+01, 0-02 6d. 4/3 8/4 30/-
5 8d. —~ 12/6 41/8
0-1 10d. i 15/6 51/
0-2 1/2 10/- 20/1 68/6
0-5 2/~ 17/6 37/6 f

125/~
Polystyrene film, Tubular, Axial leads. Unencapsulated. +5% or +1pf
tolerance. 160 Volt Working.
Prices-—per Cagzacitance value (puF) -
, 27, 33, h 10 off

10, 12, 15, 18, eac 25 off 100 off
39, 47, 56, 68, 82, 100, 120,

180, 220, 270, 330, 390 ..  sd. 317 7/9 24/~
470, 560, 680, 820, 1,000,

, s e 4/ 8/8 26/8
2,200, 3,300, 4,700, 5,600..  7d. 5/- 10/10 3314
6,800, 8,200, 10,000, 15,000  8d. 6/ 13/~ 40/-
22,000 .. .. .. od 6/9 18/- 45/4

POTENTIOMETERS (Carbon) e
Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise.
Body dia., fin. Spindle, lin. X }in. W at 70°C.+4-20% below M, 1+30%
over $M. Lin. 100 ohms to 10 Megohms. Log. 5 Kohms :19 5 Megohms.

Prices—per ohmic value each 10 off 25 of 100 off
2/- 18/4 41/8 150/~
GANGED STEREO POTENTIOMETERS (Carbon)
W at 70°C. Long Spindle.
Logarithmic and Linear: 5k 5k to 1M+ 1M,
Prices—per ohmic value  each 10 off 25 off 100 off
8/- 70/~ 162/6 575/

SKELETON PRE-SET POTENTIOMETERS (Carbon) .

High guality pre-sets suitable for printed circuit boards of 0:1in. P.C.M.
100 ohms to 5 Megohms (Linear only). Miniature: 0-3W at 70°C.<+-20¢
below $M, +30% above }M. Horizontal (0-7in.4-0-4in. P.C.M.) o
Vertical (0-4in. x0-2in. P.C.M.). Subminiature: 0-1W at 70°C.4-20%
below 2:5M, +30% above.

"o

Prices—per ohmic value each 10 off 25 off 100 off
Miniature (0°:3W) .. 1/~ 8/9 18/9 66/8
Subminiature (0-1W) 10d. 771 1447 46/8
POLYESTER CAPACITORS (Muliard)

Tubular, 10%, 160V: 0-01, 0-015, 0-022uF, 7d. 0033, 0-047uF, 8d.
0068, O-1uF, 9d. 0-15uF, 11d. 0-32uF, 1/~ 0-33uF, 1/3. 0-47uF, 1/6.
0-68uF, 2/3. 1uF, 2/8.

400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0-01, 0-015,
0-022uF, 7d. 0-033uF, 8d. 0-047uF, 9d. 0-068, 0-1yF, 11d. 0-154F, 1/2.
0-22uF, 1/6. 0-33uF, 3/3. 0-47uF, 2.

Modular, metalised, P.C. mounting, 20 %, 250V : 0-01, 0-015, 0'022;11:';i 7d. |

wF,

0-033, 0-047uF, 8d. 0-068, 0-1.F, 94, 0-150F, 11d. 0-22uF, 1/-, 03
1/5. 0-47uF , 1/8. 0-68uF, 2/3. 1uF, 2/9.

#in. Type P1. Standard. Screened. Heavily chromed. .
in. Type SE/PI. Side-entry version of Type P1. !
in. Type P2. Standard. Unscreened. Unbreakable moulded cover.
in. Type P3. Tip-Ring-Sleeve Stereo version of Type P1,
in. Type P4, Tip-Ring-Sleeve Stereo version of Type P2,

3-5mm. Type P5. Standard. Screened. Aluminium cover.'

3-5mm. Type P6. Standard. Unscreened. Unbreakable moul%ed cover.

Prices ea 10 off 25 of 100 off
Pl .. 3/= 26/8 62/6 233/4
SE/P1 3/6 30/10 66/8 280/—
P2 .. 2/6 23/4 54/2 00/—
P3 6/6 60/-- 137/6 | 500/
P4 6/2 59/6 127/6 455/
P5 2/2 19/2 43/9 158/4
P6 1/8 15/- 33/4 116/8
JACK SOCKETS
im. Type S3. Stereo version for use with P3 or P4 plugs.

in. Type S5. Standard, Moulded body. Chrome insert. '
3-5mm. Type $6. Standard. Moulded body. Chrome insert.
Available with make or break contacts on Tip. Ring and Sleeve.
Prices each 10 off 25 off 100 off
S3 3/3 30/~ 68/9 250/-
85 2/9 25/- 56/8 216/8
s6 1/6 13/4 33/4 100/-

SEMICONDUCTORS: OAS, OAS1, 1/9. OC44, OC45, OC71, OCSl,
OCS81D, OC82D, 2/-. OC70, OCT2, 2/3. AC107, OCT5,.0C170, OCI171,
2/6. AF115, AF116, AF117, ACY19, ACY21, 3/3. OC140, 4/3. OC200,
5/-. OC139, 5/3. 0C25, 7j-. OC35, 8)~. OC23, OC28, 8/3.

SILICON RECTIFIERS: (0-5A). 170 PILV., 2/9. 400 P.LV., 3/-. 800
P.1V., 3/3. 1250 P.LV., 3/9. 1500 B.LV., 4/~ (0-75A); 800 P.LV., 3/3,
(6A); 200 PLV., 3/-. 400 P.LV., 4/-, 600 P.LV., 5/-. 800 P.LV., 6/~

THYRISTORS (5A): 100 P.I.V., 8/-. 200 P.I.V., 10/-. 400 P.L.V., 15/,

SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push
Buttons: Push-on or Push-off, 5/-. Toggle Switches: SP/ST, 3/6. SP/DT,
3/9. SP/DT (with centre position) 4/-. DP/ST, 4/6. DP/DT, §/-.

PRINTED CIRCUIT BOARD (Vero). ' )
0~15in.3&Maug';(6: 3%in. x 2§in., 3/3. 5%in. x 2}in., 3/11. 3%in. X 3%in., 3/11.
Sin. X 3%in., 5/6. ;

(s)/é Matrix: 3¢in. X 24in., 4/, 5in. X 2}in., 4/6. 3%in. x 3-i-in’., 4/6. 5in. % 3%in.

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS (PW)
97/97A MILL ROAD, CAMBH;IDGE

Telephone: CAMBRIDGE (0223) 636&?7
(Visit us—at our new Mail Order, Wholesale and Retail Premises)
MINIMUM ORDER VALUE §/-
C.W.0. Post and Packing 1/6
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BI-PAK SEMICONDUCTORS

. 500 CHESHAM HOUSE,
.150 REGENT ST., LONDON, W.1.

KING OF THE PAKS

SUPER PAKS

Unequalled Value & Quality
BI-PAK NEW—UNTESTED

SEMICONDUCTORS

Satisfaction GUARANTEED in Every Pak, or money back.
PAK NO.
Ul 120 Glass Sub-min. General Purpose Germanium Diodes 10/-

U2 60 Mixed Germanium Transistors AF/RF ........ .. 10/-

o

U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47 .. 10/-

U4 40 Germanium Transistors like OC81, AC123 .........
Us 60 200mA Sub-min. Sil. Diodes . ...... . ... .. ..... .
U6 40 Silicon Planar Transistors NPN sim. BSY354,
U7 16 Silicon Rectifiers Top-Hat 750mA up to 1000V .. .. 10/-
uUs 50 Sil. Planar Diodes 250inA 0A/200/202 .. ..
uUe 20 Mixed Volts 1 Watt Zener Diodes . 9
Ull 30 PNP Silicon Planar Transistors TO- 5 siu. _’,\11.3..‘ . 10/-

=

o

Ul2 12 Silicon Rectifiers EPONY BYI26/127 .... ....... 10/-
U13 30 PNP-NPN 8il. Transistors OC200 & 25104 .. .. ... 10/-
Uld 150 Mixed Silicon and Germanium Diodes ... ... .. 10/~

Uls 30 NPN Silicon Planar Transistors TO-5 sim. 2\6‘), .. 10j-
T16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV  10/-
T17 30 Germanium PNP AF Transistors TC-5 like ACY 17-22 10/-
U18 B 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/-
U159 30 Silicon NPN Trassistors like BC103 ...... .. ... ... 10/-
T20 1Z 1.5 Awp Siticon Rectifiers Top Hat up to 1000 P1V.. 10/-
U2l 30 A.F.Germaniumalloy Iransistors 2G300Series & OC71 10/-
722 10 1-Amp Glass Min. Silicon Rectifiers High Volis .. .. 10/-
U93 30 Madt’s like MAT Series PNP Transistors ......... 10/-
U243 20 Germanium 1-Amp Rectifiers GJM up to 300 PIV.. 10/-
U25 25 800 Mc/s NPN Silicon Lransistors 2N708, BSY27 .. 10/-
{26 30 Fast Switching Silicon Diodes like IN914 Micro-min 10/-
U28  Experimenters’ Assortment of Integrated Circuits, un-

tested. Gates, Flip-Flops, Registers, etc. 8 Assorted
PIECES .o i db mleyonrs | Sopelt v 3 20/-

T20 10 1 Amp SCR’s TO-5 can up to 600 PIV CRSI/2 .. 20/-
T30 15 Plastic Silicon Planar trans. NPN 2N2024-2N20926.. 10/~

U31 20 Sil. Planar NPN trans. low noise 2N3707 ... .. .. 10/-
T38 25 Zener diodes 400mW DO-7 case mixed Vits. 3-18. ... 10/-
U83 15 Dlastic case 1 Amp silicon rectifiers W4000 series ... 10/-

Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themselves are normally unmarked

SIL. RECTS TESTED TESTED SCR's
PIV 750mA 3A 10A 30A | PIV 1 AMP 7A 16A 304
50 ﬂ—- 2/9 4/3 8/8 25 — 7/% —  30/-

FULLY TESTED
ACU

2300 2/3 4/8 @/6 22/-] 200 12/8 15/ 20/- 55/~

500 3/- 6/~ 8/8 30/-{400 17/6 25/- 35/- 80/-
600 3/3 8/9 9/- 87/~ | 500 30/ 40/~ 45/- 8b/-
800 3/ 7/8 11/~ 40/- 600 — 40/~ 50/~ -—
1000 5/~ 9/3 12/6 50/~ | csenm————

1200 6/6 11/6 15/~ —
INTEGRATED
PRINTED CIRCUITS CIRCUITS

EX-COMPUTER

Packed  with  semicon- | 1.0 Operational Amplifier
ductors and compcnents, | With zener ontput.
10 boards give a guaran- { Type 701C. Ideal for P.E.
teed 30 trans and 30 | projects. § Lead TO-5 oase.
diodes. Our price 10 hoﬂrdq Full Data. Our Price 12/6
10/-. Plus 2/+ P. P. | each. 5 off 11/- each. Large
qty prices quoted for.

UNIJUNGCTION | Feirehild Epoxy TO-5 8
e 1 G.
quch Bqut. 2N2648, 7/ | uL900 Buster 10/6

1L914 Dual Gate 10/8
uLe23 J.K. Flip-Flop 14/-
1.C. Data Circuits ete. 18

Mullard I.C. Amplifiers
TAA243 ORP.AMP. 70/~

TAA263 Min AF Amp 18/8
TAA293 G.P. Amp 28/-
RCA CA3020

AD161-162 NPN-FNP
Comp, Pair 12/6 pr.

28084.......... 15/- ea. | Audio Amp 30/-

TRANSISTOR EQUIVALENT BOOK

5% pages of Cross References for transistors and diodes,
types include British, Furopean, American and Japanese.
Speclally imported by BI-PAK 10/- each.

| PLEASE NOTE.—To Avoid any further Increased Postal

Charges to our Customere and enable us to keep our “By
Return Postal Service” which is second to none, we have re-organized and stream-
lined our Degpatch Order Department and we now request you to send all your orders
togsther with your remittance. Direct to our Warehouse and Despatch Department,
postaladdress:—BI-PAK SEMICONDUCTORS, Despatch Dept., P.0. BOX 6, WARE,
HERTS. Postage.and Packing 8till 1/- per order. Minimum Order 10/-.

Announcing

The VHF/UHF Manual

by George Jessop, G6JP

R

If you have any interest in
the frequencies above 30
MHz then you need this
book. It is the first complete
manual for the metre and
decimetre hands ever pub-
lished outside of North
America. It is probably the
most comprehensive work of
its kind ever produced,
ranging from advanced mat-
erial to simple circuits for the
rank beginner to VHF. lllus-
trated with over 600 draw-
ings.

lee ‘all of RSGB’s technical books, it is British
produced and thus all parts are available in this country
An attractive layout and clear style make the VHF/
UHF Manual equally suitable for construction or just
reading.

21/- over the counter or 22/6 by post from: —

R S G B Publications

35 DOUGHTY STREET, LONDON, WC1
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Fab VL[V Fantastic Bargam Offer

KUBA “IMPERIAL 666" STEREOPHONIC
HI-Fi RADIOGRAM :CHASSIS—complete
with two 10in. x 6in. speakers and the latest
BSR Mono/8tereo recon‘ changer—i complete
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l E T ' E n s I M W 7x¢ Editor does not necessarily endorse the views expressed by cofrespondents.

Hi-Q!

Allowing that Mr. Floyd is en-
titled to his viewpoint, I feel that
the letter in May’s P.W. was rather
harsh in its sweeping criticism. As
one who works almost entirely with
fe.ts and m.os fets and am
designing an “All-Band” ‘‘Phase-
Locked” Receiver, I think my IQ
is of an average level; but so far
have not been upset by the content
of either P.W. or P.E. which I have
taken for years.

Of course many articles are
“simple” and descriptive, but many
are of a reasonably advanced
nature as well. This is how it should
be in a magazine catering to such a
wide gap between newcomers and
the more experienced readers. As
for being too descriptive, even the
advanced reader who often tries a
dozen or more projects each month
—simple and otherwise—can save
time by broadly following the basic
layout as illustrated in the articles,
instead of starting from the circuit
alone.

If articles and projects of an ad-
vanced nature are wanted, there
are many ‘‘specialist” maga#ines
published which contain them.
I personally take 10 radio maga-
zines each month but still find
PracTicaL WIRELESS a good “‘three-
bob’s worth.”—M. J. Shepherd
(Essex).

* s *

In reply to M. Floyd’s letter I
would like to say that the so called
“spoon-feeding” of readers is quite
often just.

1 am quite keen on radio but as
yet I have not indulged in it
enough to fully understand the
full principles of it, and I find the
description in many articles very
useful.

I would suggest that either M.
Floyd realises that there are people
like me who benefit from “spoon-
feeding” or he tries to do better
and make a success of it.—
P. Yates (Sraffs.).

% * *

In reply to M. Floyd on the
subject of articles published in
P.W. and P.E. all I can say is that
if he does not like the articles which
are printed then he does not have
to buy the books.

1 think myself that most of the
articles printed are varied and suit
all tastes. After all there are not

many monthly radio magazines on
sale so you really have to cater for
beginners as well as those who ¢an
undertake more ambitious projects.

As to spoon-feeding the readers

I agree to a slight degree that there
is quite a bit of emphasis on the
way projects are constructed, but
to those who don’t want t{o build
up a project using the construction
details they can use the construction
details as a guide line and proceed
from these — S. R. Cole.
(Birmingham).

Write your own

As a reply to Mr. Floyd’s letter,
I regard his attitude as one of entire
selfishness. I am sure that there are
many other people like myself who
prefer plodding along to streaking
straight to the uttermost limits of
radio success, which Mr. Floyd
seems to have evidently accom-
plished.

Although a novice I have had
some success in transistors and
still prefer PRacTicAL WIRELESS and
Practical Electronics in their old
and well loved forms. There seems
to be plenty to suit all tastes at the
moment; and if Mr. Floyd thinks
it is not intellectual enough he
should consider one of the main
purposes of such magazines, which,
surely is to encourage more people
to join in the hobby. If the maga-
zines were to become more intel-
lectual no raw novice or anyone
with just a casual interest would be
able to understand a word. I sug-
gest that he either designs his own
circuits, or, even writes his own
magazine ! — R. Heeley (14
(Sheffield).

Doo wot?
Dere Sur,

I bet that that Mister Floyd of
Barks iss two lazi too mak isself
a whyless set. Yores trooly, A
Barkshire Moron.

[Ard on that point we must close
the correspondence on this sub]ecr——
Editor.]

Heat treatment

In the April issue of PRACTICAL
WireLEss, Mr. P. Hamley writes of
the heat treatment of silver steel.
He says that the easiest way of
tempering is to heat away from the
cutting edge until the straw colour

_reaches this edge. Thislis very easy

with, say, sections ovc’;r 4in, dia.,
but on sections of say| iin. dia. or
less, e.g. for small pin punches the
colours will run too fast for the man
with little or no experience; to see.
I find that if the punchiis placed on
a steel plate, which is then heated,
the conductance between the two is
limited, and the tempering colours
will easxly be seen, as ﬁhey will run
slowly.

This method also' applies to
larger sections when héatmg over a
coal fire.

This method was shown to me
by a very experienced blacksmith
during my apprenticeship.—P. G.
Howson ( Preston, Lancashire).

Pleasing to the eye

Recently I have been experiment-
ing with various materials from this
point of view. Many materials have
come to my attention, and these
following notes may, I hope, prove
useful to others.

Perspex can be shaped somewhat
more eas1ly than aluminium, al-
though ‘it is best to:drill it at a
fairly low speed. Various finishes
can be applied, polished, satin, or
an effect something: like milled
metal can be obtained by rubbing in
small circles with a very fine emery,
paper. An added advantage is that
it is semi-transparent, and therefore
pilot lights, etc. need not be
mounted through the material.

Leather cases can be obtained
very cheaply from ex-govt. sources

and are usually in good condition.
Many of these are sufficiently rigid
not to need any additional stiffen-
ing, although with some a light
framework may be! advisable to
support component boards, etc.

Plywood makes 'strong rigid
boxes, as long as the corners are
reinforced, and looks extremely
good if sanded and coated with
polyurethane, or painted with
“hammer” finish paints, providing
the surface is sealed with a mid-
grey undercoat. A

Aluminium foil can be stuck on
the inside of all these to provide r.f.
screening, and in:the case of
Perspex, also enhances the colour of
the material.

Amateur radio has suffered too
long from the “Tony Hancock™
1mage, let’s make a start on chang-
ing it with brighter cases.—
C. Warwick (Birmingham, 16).
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PART 3: THE MONOSTABLE FAMILY o

saturation switching and various forms of multi-

vibrator have been discussed, We shall now discuss
the monostable family of circuits, which, although
closely related to the multivibrator family, are at the
same time distinctly different.

The multivibrator oscillates between its two gquasi-
stable states without any external stimuli, whereas the
monostable requires external influence to change states.
It has one stable state and one quasi-stable state, and
with no external stimuli will continue to rest in the stable
state. Upon the application of a pulse of the right sense,
the circuit will ““flip” into its quasi-stable state for a pre-
determined period of time, to then *‘flop” back into its
stable state. Hence the monostable is often referred to
as the flip-flop. .

The input pulse must be long enough for the circuit
to switch, but once removed, the circuit will not return
to the stable state until the programmed time period has
elapsed. Uses of the flip-flop are in pulse shaping—a
trigger pulse of any shape will deliver a square-wave
output pulse; pulse amplification—a small pulse will

. give maximum output pulse; and as a delay—if a follow-
ing circuit is triggered from the rear edge of the output
pulse. The flip-flop can be useful also as a buffer trigger
stage—where an input pulse in not long enough to
trigger a following circuit, the flip-flop will provide the
longer pulse for the shorter input pulse. The flip-flop
can act as a reset in this mode, where a short trigger
must cause a longer reset action, or the flip-flop may
simply be used to provide an indication of long time
duration upon application of a rapid triggering pulse.
. The multivibrator, or astable circuit, may be made
monostable by replacing one of the capacitive couplings
be a resistive coupling, and this is shown in Fig. 3.1 if
C2 is ignored for the moment. It will be seen that

IN the past two articles on the subject of pulse circuits,

+15Y
+Vee
R4
Rt | R C1 5600
39k|380k g’pF 3 outputs
Output A —— \ r

350 pF :

Stow rising

1 M_—wvw—.@ edge g
c3 ‘\ R3 T2

°""“" F :i:gekdges 260y

- ( @ a ~

Tr1 Emonostable™ 10ps

B8C107
.

Fig. 3.1: Simplest monostable with single supply.

s ov

280

resistor R3 provides base bias for Tr2 as long as Trl is
in the OFF state, since then the top end 'of this bias re-

- sistor will be at line potential, 4 Vcc. In the stable state,

however, Trl is on, and since it is driven into saturation,
Vo= Vegsat~0-1V. There is thus not enough voltage
to allow Tr2 to switch on and this transistor remains off.
R1 programmes sufficient base current in Trl to ensure
that this transistor is normally in saturation, and with
Va,~0-7V, the normal Vg, and Ves= Vee, capacitor
Cl charges to line potential (— Ver1).

To switch off Tr1, since this transistor is in saturation,
sufficient triggering current must be made available to
remove the stored charge in the base region, and the
coupling capacitor C3 must be large enough to ensure
this, while the trigger pulse must be longer than the
sw1tch1ng time. When a negative pulse is applied to Tri
base, Trl is cut off, its collector rising to line potential,
thus turning on Tr2 as base bias is now provided through
resistor R3. C2 is in fact a speed-up capacitor, and pro-
vides additional current during switching to drive Tr2
hard into saturation, this current reducing after the
initial transient until, ‘with C2 charged, only the current
provided by R3 flows through Tr2 base, this being
In,sat(min) to reduce power dissipation. The subject of
speed-up capacitors was dealt with in Part One of this
series.

When Tr2 switches on, V¢, drops to the level Vexgsat,
i.e., nearly ground potential and with CI1 charged to
approxxmately Vee volts, Trl base is taken down to
— Vee volts. When the mput pulse which drove Tr2 base
slightly negative is removed, C1 keeps the base negative.
This capacntor charge will gradually decay, however,
just as in the case of the multivibrator, and in fact Cl
now tries to charge in the reverse polarity up to the line
voltage through R1. Eventually, when Tr1 base has gone
from its negative bias to about +0-7V, Tr{ switches on
again, the falling collector potential cuts, off the base
bias to Tr2, and the circuit then goes back to its stable
state until another trigger pulse disturbs lt

The characteristics of output B in this circuit are
similar to those discussed in the case of the multivibra-
tor, and there is the same limitation in line voltage. That
is to say a slow rising edge will be seen at output B, and
since Tr1 base is taken to the potential of the line voltage
in the negative direction, Vece should not exceed the
maximum reverse bias ratmg of the emitter-base of the
transistor used for Trl. It is pointed out that Tr2 base
will not go to this negative potential withgut capacitor
C2, but with C2, when Tr2 is cut off, the speed-up capa-
c1tor can cause Tr2 base to be taken negatively beyond
earth potential which, incidentally, also helps the turn-
off time. For low frequency operation this enables a
saving in components as will be seen later. For the cir-



BENTLEY ACOUSTIC CORPORATION LTD.

EXPRESS POSTAL SERVICE. SAME DAY DESPATCH BY FIRST CLASS MAIL. :
All goods are offered subject to the standard three month guarantee. ;

OA2  5/9 | 6F1 §/9 | 12AU7 4/6 | 0001 18/~ | DY87 /0 | EL37 17/3 | N8379 6/8 | TH4B 10/~ | VULl 7/8 | ASYSY 8/ 0A9 28
0B2 /- | 6F6G 4/ | 19AVE /8 | 160B2 14/8 | EROF 24)- | E141 /3 | N389 18- | TH283 7/~ | VUI20 18j- | ASYZS 6/6 | Oad7 3/
OZs ~ 413 | eF6M 12/6 | 12AV7 8- | 15002 b/8 ESSF 84/- | EI42 9/9 | N709 46 | TP22 f— | VUI20A12/- | ABY25 10/ OA70 8/
1A3 16 | 6F12 /3 | 12AX7 4/8 | 301 /- | ES8CC 18/- | EL81 §/- | Pel 2/6 | TP25 §/- | VUISS 7/~ | BII8l 10/~ | OA7S §/-
/- | GF18 /6 | 124¥7 /0 | 502 16/8 | E180CC 8/- | LSS 6/9 | PABCS07/3 | TPasz0 8/ | w4z  10/8 | BAlo2 9/+ |. 0OA79 19
IATGT 7/- | 6F1s /6 | 12BA6 6/- | 303 15/~ | EIS0F 17/6 | KLs¢ 4/8 | PCs6 /8 | UABC806/9 | W63 10/6 | BAILS /8 | 0AS1 1/8
101 /8 .| 6F18 16 | 12BE6 5/9 | 305 16/6 | EAS0 1/8 | L8 7/ | PCss /6 | UAF42 9/6 | W76  §/9 | BALIE 9/+ | OA8F 1/
12 19 | 6¥98  13/: 12BH7 6/- | 306 13/- | EA76 13/- | EL86 /- | PCOS /8 | UB4L 8/6 | W77  2/6 | BAI2 2/6 , OA86 4/
108 /- 1 6F24 11} 12B1 17/- | 807 11/9 | EABCS0O6/- | EL91 g/6 | PCoy /6 | UBC4l 7/6 | WSIM 6/- | BAISO 8+ | 0A90 £/8
1C3 19 | 6F26 11/9 | 12JBGT 2/8 | 956 2/- EAC9L 8/- | EIOS /- | PC900 8/8 | UBC8L 7/- | WI10L 28/2 | BCY10 b5/~ | 0A91 1/9
1D§ /9 | 6¥28 10/6 | 1277GT 6/8 | 1521 108 EAF43 8/9 | BM71 14/- | PCC84 6/~ | UBFS0 5/9 | w107 7/~ | BOYl2 6/ | OAl82 g/-
1D8 /8 | 6F32 - | 12K5 10/~ | 5768 10/~ | EB34 7/6 | EMS0O /9 | PCCS; 6/6 | URF88 6/9 10/- | BCY83 5/+ | 0A200 1/-
1¥FD1 8/~ | 6GEG 8 | 12K7GT 5/8 | 6060 5/ EB41  4/6 | EMBI 8/9 | PCCSS 9/0 | UBL2L 9/- | X24 16/6 | BCY34 4/8 | 0A202
1FD9 3/8 | 6H6GT 1/9 | 12K8GT 7/6 | 7193 10/6 | EB9L 2/3 | EM84 6/ ucH2 8 | X41 0/- | BCY38 &/~ | 0A210
/- | 635G 9 | 12Q7GT 4/8 475 - | EBC41 8/8 | EM85 - | PCC189 9/8 | Ucces 8/- | X61 6/9 | BOY39 4/6 | OA211 18/6
1HBGT 7/~ | 6J3GT 4/6 | 128A7GT6/9 | A1834 20/~ | EBCsl §/9 | EMS? 3 | PCF80 8/8 | UCC8s 6/8 | X63 5/8 | BCZ1l §/6 | OAZ20012/-
1 - 8C7 4/~ | AC2PEN EBCY0 4/- | Y5l 6/ - | OCF80 8/8 | Xed 12/6 4/~ | 0AZ20110/8
1LDS  B)- | 6J7G 9 | 12867 8/- EBC9l §/8 | EYSL - | PCF84 8/- | UCH21 9/- | Xe65 5/~ | BC108 318 | 0aZ202 9/-
8/- | 6J7GT 6/8 | i28H7 8/~ | AC2PEN/ EBF80 8/- | EY83 8 | PCF86 9/- | UCH42 9/9 | X66 7/ | BC118 5/~ | OAZ203 90/
INGGT 7/8 | 6K6GT B/~ | 1287 4/8 DD 19/6 | EBFS3 8/- | EYsd 6 | PCFSOX 7/- | UCHS! 6/8 | X76M 7/8 | BC116 8/~ | 0AZ204 0/
W~ | 6K7G — | 128K7 4/8 | ACEPEN4/9 EBF89 6/3 | EY86 - | PCF802 9/- | UCL82 7/- | X81M 80/8 | BC118 5/- | 0AZ205 0/-
IPI6  4/9 | 6K7GT 4/6 | 128Q7GT?/8 | AC/PEN (5) EBL21 11/- | £Y87 - | PCF805 8/0 | UCLS3 10/~ | X101 59/1 BC118 4/8 | 0AZ206 9/~
1P11  5/8 | 6K8G - | 12Y4 = 19/8 ECS3 12/86 | EY88 8 | PCF806811/6 | UF41 /6 | X102 26/- | BD119 9/- | 0AZ20710/6
1RG  b/8 | 6KS8GT.7/- | 13Dl - | AC/PEN (7) EC84 6/- | EY91 - | PCFg0812/8 | UF42 9/- | X119 /6 | BFYS0 4f- | 0Az210 7/-
1 4/9 | 611 10/6 | 13D3 9/ 19/6 | EC70 4/9 | Ez35 — 1 9/~ | UF80 9 | X719 /9 | BFYS1 0AZ313 /-
186 3/9 | 6L6 9 14H7 9/6 | AC/TH110/- EC86 10/8 | EZ40 8 | PCL82 ~ | UF8&s Z63 /9 | BFY52 4/8 | 0AZ22416/8
1Té 29 | 6L7  12/6 | 1487 18/~ | AC/TP 19/6 | Eos2 e EZ4L 3 | PCL83 9/~ | UFse - | &1 /3 | BF154 b/+ 19 25/~
U4 5/9 | 6L18 B/~ | 18 12 (VP210/6 | ECCSL 15/6 | RZ80 8 6 | UFS9 68/3 | Z152 4/8 | BFi59 5/- -
1U5  8/9 | 6Lle 19/~ | 19 10/6 RP3 7/~ | ECC32 4/6 | EZ81 4/6 | PCL85 8/3 | ULAL 9/6 | Z320 13/6 | BF163 4f- | 0C23 -
2A7 12/8 | 6LD20 88 | 19AQ5 4/ ATP4 2/8 | ECCSS 20/1 | E 6 | PCL86 8/8 | UL46 13/8 | z719 /8 | BF180 12/- | 0024 -
2D18C 7/~ | 6N7GT 8/6 | I1SHI 40/- | AZl 8/~ | ECC34 29/6 | Po4 128 | pCiss 15/~ | ULsa 6 | Z129 /- | BF181 8/ | 0C28 -
2021 /8 | 6P1 12/~ | 20D1 18/~ | AZ81 B/9 | ECC40 8/8 | FW4/5008/6 | PEN45 7/- | UM8So &/~ | z746 13/8 | BF18s 8/- | 0C26 /-
2X2 /9 | 6] 18/- | 20D4 20/5 | AZ41 7/6 | ECCSL 8/9 | Fw4/800 PEN4DD URIC 10/8 ' BTX24/400 | 0C28 /=
3A4 /6 | 6P26 12/- | 20F2 14/~ | B36 4/6 | ECC82 4/ 10/- 12/~ | UUS - | Transistors 40/- | 0C29 23/6
3A5 10/~ | 6P28 @6/~ | 20L1 13/- | B3l /- | ECCS3 4/6 | GZ30 7/~ | PEN4e 4)- | UUB 14/ | and diodes BY100 8/8 | 0030 &/
3B7 /=1 6Q7G 8/ | 20P1 17/6 | B339 4/8 | ECC8¢ 5/6 | G233 9/— | PEN453DD | UUS 73 | 2G225 10/8 | BYiol 1 0C3s  5/-
3D6 /9 | 6Q7GT 8/6 | 20P3 18/- | B729 12/6 | ECCSs 5/~ | GZ33 12/6 19/8 | UUl? 4/8 | 2N404 6/- | BY105 10/8 | Oc38 /6
g /6 | 6R7G 7/~ | 20P4 18/8 | BLE3 10/ ECCB8 7/- | 6z34 10/- | PENA419/6 | UYIN 9/~ | 2N175610/- | BY114 6/8 | ocss 11/6
3Q56T 8/- | 6R7TM 11/~ | 20856 18/ | CK506 6/6 BCCO1 8/- | GZ87 14/8 | PEN/DD UYy2l 6 | 2N21471%/- | BY126 5/~ | o041 10/-
884 4/9 | 68A7GT 7/- | 26A6G 7/86 | CL4 19/8 | ECCISS 9/8 | H30 /- 4020 17/8 | UY41 9 | 2N2297 4/8 | BY127 5/~ | o0c4a 69
3y4 /6 - | 2516G 5/8 | CL33 18/6 ECC80412/6 | HABCS08/- | PFL20018/— | UYS6 6 | 2N2369A4/8 | BY234 4/~ | 0c43 23/8
4D1 68C7GT 8/6 | 256Y5 8/- [ CV6 10/8 | ECC80797/- 2 PL33 19/8 -~ | 2N2613 7/9 | BY236 4/ | ocas 8/
GR4GY 8/9 /- | 25Y5G 8/8  cvés 10/8 | ECF80 /86 | HLI3C 4/- | PL36 9/6 | Ul2/14 7/6 | 2N3053 6/8 | BY238 4/ 0C44PM 8/3
Use 49 | 6sH7 8/~ | 25Z4G 6/~ | Cva2rl 19 ECFs2 6/6 - 1 PL81 U /- | 2N3121 80/~ | BYY2320/)- | ocas  1/0
5V4G V6 | 63J7 /8 | 2625 7/~ | Cv4es 19/- | ECFeé 9/- | HL23DD5/- | PL8lA 10/8 /- | 2N3702 8/9 | BYZ10 5/- | ocasM 8/
SYSGT 5/8 | 6SK7GT4/8 | 25Z6c 8/8 | CYl 16/a | ECF30442/ | HL41 3/0 | PLs2 /6 | U18/20 10/~ | 2N3709 4/- | BYZlL BJ- | oo 3/-
523 8/~ | 63N7GT4/6 | 30Cc1  6/6 | CY10 10/6 | ECF80512/6 | HLAIDD PL8S / 84/8 | 2N3866 20/- | BYZ12 B/~ | oaes 22/6
524G 6/9 | 68Q7GT 6/~ | 30Ci5 13/8 | CYsL 7/8 | ECH21 12/8 19/6 | PL84 6/8 | U /9 | 9N398810/- | BYZI3 5l | o070 93
8/3012 12/8 | 6887  8/- | 30C17 12/86 | DI /8 | ECH3S 5/0 | HLA2DDS[ | PL302 1%/~ | U20 13/ | 98323 10/- | Bvzs 85/ | og7) f°
8AsG  B/8 | su4aT 12/~ | 30Ci8 8/9 | DAL 10/6 ECH42 10/~ | HN309 87/4 | PL500 18/~ | U26 11/9 | AAlle 8/~ | CGIZE 4)— 3 8-
6AC7T 8/~ | 6U7G 7/~ | 30F5 13/8 | D68 /- ECH81 5/9 | HVR2 8/9 { PL504 18/6 | Usl /— | AA120 B8/- | CGAdH 4] 073 18~
6AGS 3/8 | 6V6G /8 | 30FL1 18/~ | D77 /8 ECH83 8/- | HVR2A 8/9 | PL502 28/9 | U323 £9/6 | AA129 8/- | GD4 616 | OGT4 /8
6AY5  8/8 | 6V6GT 6/~ | 30FL1216/- | DACSZ %/- ECHS84 7/- | ITWS /6 | PL802 15/~ | US5 16/8 | AAZI3 8/6 | GDS 5{8 0CT5 80
6AKS 4/8 | x4 /8 | SOFL13 8/- | DAF91 3§/9 ECL80 6/8 | TW4/3505/8 | PMS84 9 | Us7 84/i1 | Aci07 8/- | ¢Dé 5/8 0876 2/8
AKG 8/~ | 8X5GT 5/~ | S0FL1412/8 | DA¥96 8/- | ECLS2 6/~ | Twa/5006/- | PXd 14/- | U43 8/9 | acils &/~ | gD8 g oors B
6AKS 8/- | §¥6G 8/~ | 30L1 [~ | DCC90 10/- ECLS3 8/- | KTo /- | PYSL /8 | U4 15/6 | ACli4 8/~ [ GD® 4)-
SALS /3 | 6Y7¢ 12/8 | 30L15 13/9 | DD4 10/8 ECL84 12/- | KT8 34/6 | pPys2 /6 | U47 18/- | ACl27 2/- | GD10 4]- | OC78D §/-
6AM5 /6 | 7A7 12/6 | 30L17 13/~ | DDT4 B8/8 ECL85 11/- | KT32 &5/6 [ PY33 9/8 | U49 11/8 | AC184 &/- | aP11 4 79 8/
/8 | 7AN7 6/~ | 30P4 12/~ | DF33 /9 | ECLSsA 8/- | KT41 10/6 | PY80 &/3 | US0  5/6 | AC165 6/8 | aplz 4)- | OCBL %/
6AQ5 4/9 | 7B6 /9 | 30P4MR DF72 80/~ { ECLL80O KT4d 20/~ | PY8L §/8 | U52  4/9 | ACl56 4/~ | D14 10f- | OC81D 8/
6ARE 20/- | 7B7 {— 17/6 | DF9L 19 80/- | KT6l 12/- | pYs2 [~ | U6 4/9 | AC157 §/- | GDI15 - | ocslM  §/-
6AT6 4/- | 7Cq /- | 30Pi2 13/- | DFe6 /- EF22 12/8 | KT63 4/ | PYs3 /8 | U78 818 | Acies 5/ - 82 2/3
6AUG /- | 7D6  15/- | 30P19 12/~ | DF¥97 10/- EF86 /6 | KTé6 17/3 | pves /8 | U107 18/3 | AC186 b/~ | GET103 ¢4/- | OC82D &3
6AV6  b5/8 | 7HY /6 | 30PL1 15/- { DHS30 15/8 EF37A 7/- | KT74 12/6 [ PY301 12/8 ( U181 6/9 | ACi67 18/- | GET10518/~ | OC83  2/-
6B8G  2/8 | 7R7 12/~ | 30PL1315/- | DW63 /- EF39 /- | KT76 7/6 | PY800 6/6 | U183 5/3 | ACl168 7/6 | GETIL: 4j— 8/-
8BA6 /8 | 787 20/~ | 30PL1415/- | DHI 4/ EF10 /9 | KTs8 ~ | PY801 @/6 | Uls4 B/- | AC169 6/6 | GET11517—- | OC123 4/8
6BE6 4/3 | 7v7 5/~ | S0PL1515/~ | DH77 4/- EF41 .9/8 /8 UI81l 12/6 | AC176 11)- | GET116 6/6 | OCI89 12/-
6BG6G 20/5 | 7v4 8/6 | 35A5 /- | DHsl 10/9 EF42 /6 | KTW6210/- | QP21 &/~ | U192 6/- | ACl77 b5/6 | GETII8 4/— | OCl40 19/-
8 | 724 4/6 | 35L6GT 8/~ | DH10L 25/~ | EF5¢ 10/- | KTW63 5/9 | QQVo3/10 U198 6/6 | ACY17 8/~ | GETLI9 4/- | OC169 3/6
6BJ6  8/9 | oBW6 7/- | 35w4 4/8 | DHI0Y EF73  6/6 | KTZ4l 6/- 7/6 | U2sl 18/~ | ACY18 8/8 | GET573 7/6 172 4/—
6BQ5  4/8 D 8/ 10/- 7/11 EFS0  4/8 /8 | Q875/20 U281 8/- | ACY19 8/9 | GET387 8/¢ | 0C200 4/4
6BQ7A 7/ { 10C1 12/8 | 3524GT 4/9 | DK32 /- EF83 /8 | LNS09 9/ 10/6 | U282 8/~ | ACY20 &/8 | GET87210/- | 0C201 5/6
6BR7 8/8 | 1002 10/~ | 3325GT 6/~ | DK40 10/~ | EFS6 5/8 | LNS19 15/~ | Q8150715 U291 9/8 | ACY2l 8/9 | GETs73 8J- | 0C202 4/
6BR8 8/- | 10D1 8/- | 42 5/~ | DKol 8 EF86 /- | LN339 15/- 8 | U301l 11/)- | ACY22 8/8 | GET8s210/— | 0C203 4/
6BS7 16/8 | joD2 14/7 | 43 10/~ | DK92 7/9 EF89 /9 | 17319 6/6. | QVO4/7 8/~ | US2) 18/- | ACY28 4/- | GETS87 4/8 | 0C204 B§/8
6BW6 12/0 | 10¥1 15/~ | 30B5 6/3 | DK96 7/ EF9l /3 | Lz320 /6 | R10  15/- | U330 18/8 | AD140 7/86 | GETS89 4/6 | ©0C205 7/6
6BWY7 11/~ | 1019 O/~ | 5006 6/2 | DL33 6/ EF92 /6 | Lz33g 183/8 | R11 19/6 | U403 6/6 | ADI49 8/- | GET890 4/6 | 0C206 10/
6BX6 4/8 | 10F18 7/6 | 5OCD6G4L/- | DL35 4/9 EF94 /-~ | ME140014/8 | R12 8/ | U 718 | AF114 4)- T896 4/8 | OC8l2 -
6B76 8/~ | 10LD3 /8 | HOL6GT 6/~ | DL72 15/~ | BF95 4/6 | MED4 8/3 | K18 84/11 | U709 4/6 | AF1l5 8/- | GETsSo7 46 | OCPTL 27/6
6C4 2/9 | 10LD1110/- | 52KU 14/8 | DL75 80/ EF97 10/~ | MHL4 18/6 | R17 17/6 | USOl 18/- | AF119 3/- | GET898 4/6 | SMI036A
6C5GT 8/- | 10P13 13/~ | 53KU 14/6 | DL9Z 479 EF98 10/6 | MELD6 7/8 | R18 8/8 |-T4020 6/9 | AF124 7/6 | GEX13 86 10/~
£C6 8/9 | 10Pi4 12/8 | 72 6/6 | DL94 5/6 | EFI83 6/~ | MUL2/144/- | R1® 8/8 | vP4B 10/8 | A¥125 8/8 | CEX35 46 | STI276 10/
6Co  11/- | 12A6 8i6 | 77 6/6 | DL96  7/- | EFlad 6/- | MX40 12/6 | R20 11/9 | VPI3C 7/- | AFI26 7/- | GEX36 10/~ | sx1/6 8/8
6CD6G 18/6 | 12AC6 7/~ | 78 4/9 | DLS10 8/ EFS04 20/3 | N78  38/4 | RK34 7/6 | VP28 9/6 | AF13e 1l/- | GEX45 6/6 MATI00 7/9
6CH6 8/~ | 12AD6 6/ | 85A2 8/6 | DM70 6/~ | EH90 6/8 | Ni0s 27/4 | 8P4 - | YRI5 24/- | AFL78 18/8 | GEX66 15/~ | acumior 8f6
6CW4 12/- | 12AE6 7/6 | 90AG 67/6 | DM7i 7/6 | EL32 3/6 [ Nis2 7/3 | BP13C 12/6 | VRI05 &/~ | AFL70 138 | aT3 < | MATI120 79
6D3 78 | 12AT6 4/6 | S0AV 67/6 | DW4/3508'3 | KL33 12/- | N308 17/6 | 8P42 12/6 | VR150 b/~ | A¥1so 9/8 | M1  gfic
6D6 8/~ | 12AT7 89 | 90CG 84/- | DW4/5008;. FL3%1 9/6 | N339 85/~ | SPSl /3 | VT6lA 7/- | AFIS1 14/- | M3 2/10 | MATI2I 8/8
6E5 716 1 12AUs 4/8 | socv 33/8 | DYs6 5/9 | ®L3s 10/~ | N353 7/ | TDD4 8/8 | VIS0l 8/- | AFZiz 5/~ | OAS 5/6 | zE12V7 1/8

MATCHED TRANSISTOR SETS 1—0C44 and 2—0C45 8/6;1—0C81D and 2—0C81 7/6; 1—0C82D and 2—00828/6; Set of three—0C83 (GET118{119) 8/6; LP15 pac_‘hge (AC113, AC154,
AC157,A4120) 10/6; Postage 6d. per set. 5.1.C. 1 watt Zener diodes. 24v: 2-7v: 3-0v: 3-6v: 4-3v: 13v: 15v: 16v: 18v: 30v. All §/64. each.

WE RECUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MU#T BE NEW

ELECTROLYTICS. Can types: 8X 8mfd/500v 7/6; 8 16mid/S00v 7/9; 16mfd/500v 6/-; 16X 16mid/500v 8/9; 18X 32mid [450v 9/9; 32mfd/500v /-3 32X 32mfd/450v 5/9; 50X 50mid/
350v 5/6; 60X 250mfd/275v 8/9; 50X 50mfd/275v 8/6; 64X 100mfd/450v 21/-; 64X 120mfd/350v 8/6 100X 200mfd/275v 8/« ; 100X 200mfd/350v 10/6; 100X 200 60mfd/B00v 18/6; 100X 306X

100X 16mfd/275v 24/9; 100> 400mfd/275v 12/9 ; 100X 400X 16mfd/275v 23/33 100mfd/100v 5/6; 200mid/350v 12/3; 200X 200X 100mfd/350v 27/9; 300X 300mfd/300 11[6: j50v 9/83
2000mfd/50v 13/35 5000mid{25v 15/« ; 5000mfd/50v 27/9; 8mid/600v 11/3; 16X 16 16mfdj275v T/« 80X 50X 50mfd/350v 12/3; 18mfd/600v 15/9; 10000mfd /30v 29/6.

Tubuiar types: 1mfd/25v 2/-; 1mid/500v 2/6; 2mfd/150v 2/-; 2mfd/500v 2/9; 4mtd/150v 2/-; 4mid(500v 3/~; Smid/50v 2/~ ; Smfd/150v 2/3; 8mfd/450v 1/9 ; Brafd/500v 3/6; 8X Bmtd/450v 2/9;
8x 16mfd450v 3/-; 10mid/50v 2/3; 16mid/450v 2,6; 18mfd/500v 4/6;5 16X 16mfd 450v 3/6; 25mfd/25v 1/65 25mid/50v 2/6; 32mfd/350v 3/« ; 32mid/450v 3/6; 32 32mid ; 350v 4/9; 50mfd/12v
1/8; 50mfd/25v 1/65 S0mid/50v 1/9; 50mfd/350v 6/~; 64mid/450v 8/6; 100mid/12v 1/6; 100mfd/25v 1/6; 100mFd/50v 1/95 100mfd/450v 10/9 ; 250mfd/25v /e,

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME!

f business—Cash with order only. Post/Packing 6d. per item. Orders over £5 post free No €.0.D. Any parcel insured against damage in transit for 8d. extra per order. Hours of
'g:!r{!nx;s:' Mg:.——sFri. 9 00to 5 30 p.m. Bats 9 00 to 1 p.m. Compiete list of modern snd valves, eto., with terms of 10d. P}
any item not Hsted with 8.A.E. Please note that no enquiries can be answered unless a 8.A.E. is enclosed for reply.
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Fully guaranteed PERSONAL CALLERS WELCOME . ALL valves
Individually packed | Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
V A L V E S MANY OTHERS IN STOCK inolude Cathode Ray Tubes and Spesisl Valves. UK, Orgg: :
up to 10/~ 1/=; 10/ to £1, 2/=; over £1, 2/= per #1; over £3 post free. C.0.D. 4/~e: brand
A%184 8/~ | ECFS2 6/6 | KTe6 186 | RGL-240A | UUS  7/- | XU 5 = - -
ARs® 5 | Boman 1 | KTer as | OB abe | 3o WS |58 ifo | SRotiwad- | SAcs e | e B |daam 4r |7 &F
ARP3 8/- | ECH42 10/- | KT71 7/8 |86l  8/3 { UY4l 7/- | X118 8/- | 1T4 8/- | 5B252M35/- | 6AGT 6/~ | 6B5 /- | 12ATTWA | 80 5/6
ARP12 8/6 | ECHSL 5/9 | KT76 7/ | STV280/40 | UYS5 5/8 | X145 8/~ | 2A8  &/— | 5B254M40/- | 6AH6 11/6 | 6EAS  8/- 6/8 | 81 9/~
ARTP1 6/- | ECHS3 8/8 | KT88 27/- 60/ | V246A[1K Y63 6/8 | 2D21L  4/9 | 5B/ i 6AJ7  8)-| 6EU7 7/— 12AU7 418 |83 14/
ATP4 9/8 | ECL80 7/8 | XTz63 7/- | 8TV280/80 190/- 4- | 3Ad  4f- /- | 6AK5 5/~ | 6F23 124V6 5/6 | 84 51—
AZ31 9/6 | BCL82 8/~ | L63 8/- 90/~ | VL8631 35/ ZB()OU 29/ | SRAWGA SR4GY 9/—- 6AK6 12/8 GF'GGT 8[— 12AX7 6/~ | 85A2  7/6
%EZ? {35— gg%‘gg 13;2 ﬁil g— SU2150A10 mvrlss gle zgom %g;— . 2;;6 5%4 7i- | 6AK7  8/- 4/- 1 12AX7WA | 2824 £5
- - - - | z900T 12/~ | 3B - | 5U4G¢  4/8 | 6AKS 6/- 6F‘7 8/ -
BIS 16 |EFSS /6 | MELDG 78 | TDOG2D | VRS e | 12> 80/~ | 3Ba4 14)- | oviG oo | GALs S| kac oI | saayy 10S | 274 P
BT45 150/ | EF37A 8/- 6 6/ 70/- | VR105/30 1G5GT 8/~ | 3D6  8/- | 5X4G  8/8 | 6ALEW 7/- 2 4/~ | 12BA6 6/~ | 357a %0/
BTS3 38/~ | EF39 6/- | N84 B/ [TP2g 5/~ 6/- | 1D8GT 6/- S0 50/- | 5Y3GT 5/6 | 6AM5 5/- | 6F13  5/- | 12BEG 5/9 | 3884 80/-
cvio2 8/~ | EF40 9/9 | N78 25/~ | TP25  5/- vmso/so 1G6GT 6/~ | 3Q4  8/- | 5YSWGB_ | 6AM6 8/-| 6F17  5/- | 12BH7 3/6 | 303A 27/6
Cvi0s 4/- | EF41  9/8 | 0A2 6/ |TTLl .§/- - | 1.4~ 2/8 | 3Q56T 6/~ 15/- | 6ANS 20/- | 6F32  8/- 11208 8/~ | 445 B/~
Cv3ls EF42 13/8 | OB2 6/~ | TT15 55/~ | VU39 7- 1LA6 6/~ | 35¢  b/9 | 6YSWGTB | 6AN8 10/- | 6F33 20/~ | 12E1 17/- | 7034 80/-
(matched EF50 4/6| 03B 7/ | TTRS1 45/~ | W1l8 8/- | 1LC6 7/~ | 3V4  6/8 - | 6AQS 5/6 | 666G 2/6 | 12H6 8/~ | 7054 20/-
pairs) 120/~ | EF80  4/6 | 0C3 8/- | TZO502 4/- | W119 9/- | ILH4 4/- | 4D1 4)- | 5Z4G  7/8 | BAQSW 9/- | 6HEGT 1/9 | 1217GT 6/8
v 5 5 - 5 - | 5A173G_&/- | 6AB - | 6A%6 _6)- | GHOM 8- | 19KTGT 7/8 e
?37‘11\3815)5‘”w Erss g‘g 82& g_ Tz20  18j- | X65 _ 5/- | IR 8/~ | 5A173G &6/~ | 6AB7 4] e | pEe s;- 2%%2 :%2_
cvsiwe | E o TAL U TRANSISTORS ZENER DIODES etc. %, I | j20TeT B 1 sor 9
D7 8/~ |EFea 26| PC86 103 3/- | OC28 12/8 | OCI72 7/6 | AD149 16/- | ORSI/10 5/ | JKI1A 12/8 | 636 /6| 12867 afe | 808 8-
DAl00 £6 | EF95  5/- | PCOT  9/- 0A7 4~ | 0Cos 15/~ | 0C200 7/6 | AEY11 15/~ | CRS1/20 9/6 | JK10A 22/6 | 676w 6/ | lasHy g/~ | 813 76/-
DAFO0 /6 | EF188 6/6 | PCo00 9/8 | 0ALQ 2/~ | OC35 10/~ | 0C201 10/~ | AEY1212/6 | OBS1/3010/- | JE20A 17/8 | 637G  §/- | 12807 4)- | 818 86/
DD41 4/ | EFls4 7)- | PCC84 6/6 | 0A47 2/6 | 0C36 12/ 2 12/6 | AF114 6/6 | CRSL/35 JE21A 12/6 | 6J7M  8)- | 1o8K7 5/8 | 829B  B0/-
Dplso 8- | BXo0 76| POCeo of6 | OAT0  B- | OCH B | OCN0: 1076 | ARve o | cusiac - | Mamiooae | Sk7 | 8- | LmNreT. oty
- = — - 0: RS1/4( 6K7 - | 128N i
DFOL  8/- | Brs2 8/s | PCF80 6/8 | 0A7s 2/6 | 0Cs2  B/- | OC206 17/6 | AFll7 B/- 1 ﬁ%}g?é}% 6K7G 9— stle 8664  15/-
B mani romd o |G g St 4| [, 8 dniot) e | Meme) BT 40 Y O N1
5 N = MPYF103 9/6 —113D1  4/-
DK92 9/ | BL38 24/- | POFSs 9/3 | OABL 2/- | 0C70  4/- | IN25 12/- | AF125 6/8 bt Mrmouol,. 6K8GT 7/3|13D5 5/6 | 985  2/8
DE96 8/~ | EL41 10/8 | PCF801 9/- | OAS0  2/- [ OC7L 8/~ | IN43  4/- | AF126 6/- | CRS3/30 MPF10510/6 | 6K25G 16/ | 1487 15/ | 956 8-
pLes 8/ | EL42 11/~ | PCF802 9/ | 0A200 2/6 | 0C72 5/~ | IN70  4/- | AF127 6/- RASS08AF | SLOG 8/-| 18AQ5 5/8 | 957 5/~
Dres 4j- | ELs0 8/~ | PCFS0512/8 | 0A202 3/8 | 0C73  6/- | 2N456A 7/- | AF139 10/~ | CRS525/025 ‘o6 | SL6WGB | 19Eo 12/8 | 988A  4/-
Dros 4~ | EL8L  9/8 | PCF80614/6 | 04210 7/8 | 0C75 6/~ | 2N8s5 7/6 | AF17s 12/8 5/- | namsi0Al /— | 1963 40/- 1991 6/
DIoé¢ 6/6 | ELsd  4/8 | PCF80814/8 | 0asl1 9/6 | 0Ct6 5/ | 2N1000 7/8 /6 | ORS3/40 Vg | 6L7G "4/~ 110G6 20/~ | 1622 17/~
DI 8/- | EL8S 5[~ | POL8L 9/~ [ OAZ20011/~ | OC8L  5/- | 2N1091 9/6 | ASY26 6/6 12/8 | wqy01 15/~ | BL34 /- | 19H4 70/- | 1625  6/-
DIfto 18/~ | ELOL  5/- [ PCLS2 7/- | OAZ20110/- | OCBID 8/- | 2N1306 7/6 | ASY28 6/6 | CB4B 25/~ /- ) 6N7G  5/9 | 20A1 85/ | 1628  4/6
DYss 6/ | BL9S 53 | PCL83 10/3 | 0AZ202 to 0CRIDM3/- | 2N1307 7/6 | ASz21 12/6 | GET103 4/8 | ZRI1 5/-| 6P25 13/~ | 20P4 20/6 | 2051 5/~
D8 §le | ELaco 29/ | PCLst 8/8 | 0AZ206 8/8 | OCEa 5/~ | 28303 10/- | Asms 80/- | GETIl 9/- | Z Range 697 /- | 25L6GT 7/3 | 2729 85/
Boor g | EMSL Bl | TOrss sl | oazor 9/6 | SCoubuyl- | AAZIa Wi | BCUY 6/ | GRTUS MO )\ Seneriplh) Q7. Olg | BESC D08 | d0sge goi-
- - 0 - CY31 2 6/~ a. | 69A7GT 2575  8/8 »
Ey g;_ EMSL  8/- | PFL200 OAZ213 6/6 | 0C83B 8/ | ACl27 7/8 | BFY5L 5/- | GET880 9/- | Z2A range | 6807 7/ | 25Z6GT s;— 1 §3§_
TOE 7 | EMBL 7/ 13/ | OAZ223 to 5/- | ACl2s 66 | BFY52 5/- | GEX54 2/8 76¢ea. | 63C70T 5/-| 28D7  8/- | zevs 10/~
Bo3CC 4 | EMS7 11/ | PLS6 10/9 0A222510;- 0C122 10/- | ACl76 7/6 | BSY27 6/8 | GI6M 4/8 | Z3B Range | 68G7 8/~ | 80C15 15/- | 5696 6/~
Po%eCc 5 |mNoz 5~ | PL8L 10/8 {ocle 18/- | 0C139 7/6 | ACY17 /8 | BSY28 Bl GT43 5/ 5/-ea. | 6837 5/ [ 30017 18/~ | 5704 o)
B189CG 18/ | ESU74 80/~ | PL8Z 8/~ 0C22 10/~ | OC140 9/6 | ACY1S §/8 | BSYSL 7/6 GT106 10/~ | ZL range 63J7CT 6/6 | 80C18 15/- | 5726 /-
Eniss of6 | EYSl 7/8 | PLE3 /8 0c23 1278 | OCIE) /- ACY19 6/6 | BYZ13 6/- | HG5001 /- 5/-ca. | 68J7Y 6/8 | 30F5_ 18/~ | so53 gajg
i g B dR B 8100 16| SO g MR8 | mme e | MR | R | Rl fo| el B 00
- 88 - 1 8- - 6 15/~ 0B 15/- /6 ea L /6 | 30FL1219/-
EABOSO6/- [ wyg1 o/ | Pxa 14/ GSNTCT 6/~ s S
Eacul 31 | Eyig %e | X35 13/ | U214 7/~ | DC MOVING COIL METERS 6487G 141 | 65Q7GT 'e | Sowris b e HE
Boi gj | BZ41  8/6| PYS gls U8 6| a00pA 2” round panel sealed 22/6 gﬁ%% 4/8 "esgy &L | SOL15 1%/8 | Lol o
EBC32 §/- gggg g;: 1;‘2{(82 5‘; }']%g ﬁlg 1imA 2” round panel sealed o 21[6 | gaxq gﬁ ggg’r 53 gg%lg ﬂlg 6146 28/~
EBC41 9/- I_ SmA 2” reund clip fix panel orpro;. 20/- I 1 / 8013A 85/-
FW500 PY82 S0 ivUsr 8/ , 6B7  5/6 | 6V6M 8/- [ S0P19 14/- /
EBCS1 6/6 - | PY83  6/8 | U52 a/¢ | 10-0-10mA 2" round panel o o 17/6 | 6B4c 15/ | 6X4 479 | 30PL1 14/~ | 8020 30/~
ERES O | Ty BV O[T, | Goa e ;e | SBC e | oxsq, S| dorLutie 1506 B
- - U1 14/- ke - = -
B R e B B ) B A e |41 WA | bge, o | swioi, | g7 4R
ECT0 4/~ | G1/370K 19/ | DL 8| doomA 13 round panel 17/6 |6BJ6 8/8 | 624 5/ | 35L6GT 8/ | 9006 _ 2/
%ggg g;: 20/- | QQVO6-40 | rapis 108 | 100mA 24" round panel 19)- | 6BJ7 7/~ | 7BT /- | 35Wd4  5/- | C.R. hes
ECCHs 191- | auabee QQVOsana | UBCAL 978 | 2amn 2 found panel 2/6 | SBLIGTY, | 708" 18e ggﬁmlgﬁ E“WB'I%;;
ECO35 15/8 _ > | UBF80 6/8| 25amp 3% round proj. 27/6 | gRQIA 4/ = Y -
ECC40 1019 | g4 45/- Qsmo.}s UBF89 7/-| 50 amp 2" round panel 27/6 GB%?I 3}- ;g;w 1g;s ggzs(}'r g;— 9Fhor sg;o
B 4 | G| G 70| ERBYE| BVECH snursond o |85 | BT OBE v
o 8/~ = 7 -] 42 -
ECCs3 5/6 | GZa4 11/6 | 98120010/ | UCHS1 7/-| R.F. METERS 6BW7 18/ | 7V7 5;_ 5OCDGG§;@ vonm?sl_
ECC84 6/- | H30 376 | Q31202 8/- | UCL82 7/8 1 120mA 23" round panel ... .. 324- | 6C4 8/6 | 7Y4 9/3 | 50EH5 12/- | VCR517C
ECC85 /6 | EL23DD | QVO4/7 8/~ | UCLs3 10/8 605G 2/6 | 7Z4 6 | 50L6GT 8/6 a5/~
ECC86 8/- - | QQZ04-15 UF4l 10/8 29/41ft. AERIALS each cons;stlng of ten 3ft. Zin. [ 6C5GT 6/~ | 9D6 gfs 57 6/- | 5cP1  80/-
Eccggg z;— H:L412 3;— 50 i;;g gFFgg g;s dia. tubular screw-in sections. 11ft. (?-sectlon) whnp gcch é;; }gFL lg;— gg 6/ | 5SFP7 26
- | HVR! In Y i It 7in. b b P 3 6/-
FGC185 9/9 | KTSG 32/6 | Biv  8/6 | UL4L  9/9 ;f;;a;,;Q;';:g;';';;;;;g‘;;';;s'ge;‘;",e:sm"e";’::n:’;s; GCHs o | LEa ool ofe | Ghns Tiae
ECF80 6/6 | KTes 4/~ | R18 7/ | ULs4 _ 6/6 . P mp * 1 60L6__9/9 | 1248 8/6]76 5/- | 6M625 46/-
—_— etc. Absofutely brand new and P ready to .I_
P c R AD'O I.TD erect. in canvas bag. £3.9.6, P. & P. 10/6. ALL OVERSEAS ENQUIRIES AND ORDERS
. . 0 FIE!:’D TELEPHONES TYfPE “F" housed In portab!: Please address to
wooden cases. llent for tion in- an .
170 GOLDHAWK RD., W.12 out-doors for up to 10 miles. For pair including bat- Colomor (Electronics) Ltd.
01) 743 4846 teries and 1/6th mile field cable on drum. Slightly 170 GOLDHAWK ROAD, LONDON W12.
{ ) used, £6.10.0. Carriage 10/-, Tel.: 01-743 0899

TRADER SERVICE SHEETS

5/- each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some.

Cheques and open P.0.s returned if sheets not
available.

OAKFIELD ENTERPRISES

LIMITED

30 CRAVEN STREET, STRAND
LONDON WC2

282

Make 1 Model Radio/TV
1969 List — -
available at 2/~ | Tt isredtired
plus postage

From
Address

enclose remittance Of ...

(and a stamped addressed envelops)
s.a.6. with enquiries please

MAIL ORDER ONLY (August PW)

PLEASE MENTION
“PRACTICAL WIRELESS"
WHEN REPLYING TO
ADVERTISEMENTS




cuit as it stands in Fig. 3.1, the line voltage should not
exceed the maximum Vggp for the transistors (usually
about 5V for silicon transistors).

The circuit is basically similar for p-n-p transistors,
the chief difference being that the reference rail will be
of opposite polarity.

The time the flip-flop spends in its quasi-stable state
may be determined approximately from t~0-7.C,.R,,
and the derivation of this formula was given in Part Two
of this series.

Since the speed-up capacitor is small, if an output is
taken from A an improved rising edge may be achieved,
this output 180° out of phase with output B.

The chief disadvantage of the circuit of Fig. 3.1 is that
in high frequency operation, the stored base charge is
not always removed sufficiently rapidly, and the leakage
current through Tr2 collector may be too high if the
circuit has to operate in high ambient temperatures, To
reduce this current it is necessary to apply negative bias
to Tr2 base. The simplest way this may be achieved is
with a negative supply as well as the normal positive
supply, the former being only a low voltage supply,
usually —1-5V (for n-p-n circuit, +1-5V for p-n-p).

Figure 3.2 shows this, where R4 and RS act as a
potential divider between V¢g,sat and — Vyp, and these
may be so arranged that Tr2 base is always negatively
biased. Operation of this circuit is just as previously
described for Fig. 3.1, except that when Trl cuts off, the
potential divider of R4 and R5 now sets a new base
voltage for Tr2 of approximately +0-7V, set between
the potentials of + Vec and —Vu.

+4'5V
+Vee

R3
560
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t ~10 us
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2
BC107

ov

-y
7 Les s
'I' 100pF 12k
tnput -
tr?gger Vob

If a line voltage larger than the maximum reverse
VEg is to be used, the method previously described with
the multivibrator may be employed. By placing diodes
in the emitter line of the transistors, as shown in Fig.
3.3, the greater breakdown voltage of the diodes protects
the emitter-bases. For low frequency operation it may
not be necessary to employ a speed-up capacitor, and
if this is done, diode D2 may be omitted since the
. potential divider formed by R4 and RS5 ensures that
the base only goes negative by the programmed amount,
which should, of course, be less than the maximum
reverse rating.

It is frequently not convenient to use two supply
lines, and reverse base bias for cut off can be achieved
with a single line in a number of ways. By lifting the
- emitters with diodes the situation is improved, and by
lifting them further with say voltage-dependent resis-
tors to just over 1V, potential dividers may be used down
to the earth rail.

The voltage-dependent resistor, for those not familiar
with it, may be regarded as a low current, low voltage
reference diode.

Fig. 3.2: Basic mono-
stable (low voltage rail).

+Vee
R1 R2
2k 180k
T tmonost‘ablez Ops
c2
| Tr2
o7 { BC107
D2
T o, 04200
= ov
7 Lo s
100pF 3k
input o Fig. 3.3: Basic mono-
trigger bb stable (high voltage rail).

Figure 3.4 shows an alternative method for lifting
the emitters enough to allow a potential divider to be
used. Resistor R7 is used by both transistors for their
current supply, and if the saturation curtents of both
transistors are made the same, the current through R7
will remain substantially constant throughout the
circuit’s operation, since either one or the other of the
transistors will draw this saturation current. Vx may
thus be regarded as constant. Now the sense of the out-
put at A may be wrong for some applications, or
perhaps two outputs 180° apart might be required. In
such a situation, a fast rising edge at output B is
required, and this should be slightly fastetr than that at
A if the diode coupling resistor method is employed,
since C2 must have some effect on output A, however
small.

Qutput A
O

T2
BC107
trnon(:tstable'x LY
Input
trigger

ov

Fig. 3.4: Modified monostable with single supply and both
edges fast; for high voltage rajl.

For those readers who may not have read the des-
cription of how the diode resistor couplinig operates in
multivibrator circuits, it will be explained again in the
case of this monostable. Assume that initially Trl is
in the ON state, Tr2 in the OFF state. Now V¢, =

~ Ve Re
Veogsat + Ve +Vx, and Vg, ~ R, T R,
is made —ve, but less than — Vgpmax. It might be

and Vg,
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simpler here to consider some specific values, so if
+Vee = 10V and in the ON state, V¢; = 2-8V, with
Ve == 2V, we might make Vg, = +1V that is to say
1V less positive than the emitter, or a 1V reverse-bias
on Tr2 emitter-base, holding Tr2 hard off. Now a
negative input pulse through C3 of say 2V amphtude
will turn Trl off, Trl collector rising to 10V, cartying,
via the potential d1v1der Tr2 base to 2-7V, thus switch-
ing on Tr2. Before this swntchlng operation, when Trl
base was at about 3-4V, and diode D2 reverse biased,
capacitor C1 will have charged to the potential 10 —
3-4 = 4-6-6V. When Tr1 collector rises to 10V bringing
on Tr2, Tr2 collector falls to about +2-8V, thus taking
Tr1 base down to 2:8 — 6-6V = —3-8V,

Cl1 then begins to discharge, and finally charge in the
reverse polarity until FB; reaches about -+3-4V,
switching on Trl again. Now Trl collector bottoms,
and Tr2 collector rises towards the 10V rail. Without
the diode D2, capacitor C1 would normally be con-
nected directly to Tr2 collector, and initially has a
potential of 3-4 — 2-8 == 0-6V across it, and this
voltage would slow the collector up in its rise towards
the rail, since the capacitor must charge to the rail
potential. Diode D2 acts as a gate, and with the anode
at the capacitor potential, when the collector rises
towards the --ve rail, the diode goes into reverse bias,
blocking off the effect of C1 to the collector, so allowing
the collector to rise rapidly towards the rail, giving
the improved rise time desired.

Diodes D1 and D2 serve to protect the transistors in
cases where a line voltage higher than in the example
taken is used. If the maximum reverse emitter-base
bias is —5V, in the example, it was seen that this was
not exceeded. C2 is of course a speed-up capacitor.

The circuit of Fig. 3.5, instead of triggering from the
negative edge of the trigger pulse, triggers from the
positive edge, and is suitable for narrow pulse width
inputs. A positive pulse input is passed by D1 and
cuts on Tr2, which is normally held off in the stable
state by the low potential of Vegisat. Cl will be fully
charged, and take Trl base negative as Tr2 switches on,
discharging through R1 until regenerative switching
occurs and the circuit flops back to the stable state.

+ 485V
+Vee
R1 R2 R3
200k 2k o 2k
68pF
OutputA 4 ] Output B
4 R4
200k D1 Emonostabte 2 10HS
) T2
107 C D2 BC107
el
ov

77 [

Fig. 3.5: Monostable for narrow trigger pulse.

The circuit of Fig. 3.6 might be triggered from a
multivibrator set up as a pulse generator, and be also
capable of external triggering. Trl is ON in the stable
state, and with only about 0-1V at Trl collector,
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Fig. 3.6: Pulse generator element.

with voltage to be dropped by both D6 and R6 before
Tr2 may switch on, it is of course in the OFF state.
A negative input pulse switches Tr1 off and causes Tr2
to go into conduction, however, in this modified
circuit, while Tr2 collector drops fast fowards earth
potential, it does not go as low as Fcgsat. This is
prevented this time by diode D4 coming into forward
conduction, the point Vx being held at a little over a
volt by a vo]tage-dependent resistor. V¢, is thus stopped
just short of saturation, and in this way the base does
not become flooded w1th minority carriers as it does
when saturation occurs. The diode clamp allows the
collector to go as low as possible but just prevents
saturation. When this transistor is to be switched off,
there is not such a large stored base charge to remove,
and for high frequency operation, better switching
times can be thus achieved.

Apart from this saturation prevention clamp on both
transistor collectors the circuit operates in the normal
manner with a diode resistor coupling to improve rise
times to the optimum. As a matter of interest, if the
v.d.r. is replaced by a higher voltage zener diode and
diodes D3 and D4 reversed in polarity, they may be
used to act as clamps in the reverse direction. In this
mode they prevent the collectors rising to the line
potential, restricting them to about 0-7V greater than
the zener voltage.

In the circuit of Fig. 3.6 adjustment of VR1 alters
the length of the quasi-stable state.

Speed-up capacitors have been used in nearly all of
the monostable circuits to be described, and the cal-
culation of the precise value for a speed-up capacitor
is quite involved, and is in any case subject to some
error in practice. It is quite normal practice to select
optimum values by trial and error in a particular
circuit, the optimum capacitance being when the
cleanest pulse is obtained at the output, i.e., fastest
edges. This capacitor will usually be of the order of
hundreds or thousands of pFs. As such, it does not
present any particular danger in terms of reverse
voltages to transistors’ emitter-base as it will rapidly
discharge on switching, causing only a small spike.
Even momentary excess of voltage ratings is not to be
recommended, however, for reliable service, par-
ticularly if high repetition rates are to be encountered.

Diodes D1-D7 OA200

In part four of this series, the family of bistable circuits
will be discussed, and here it will be seen that the situation
is somewhat complicated in the necessity of using a steer-
ing circuit for the input pulses. The Schmitt Trigger,
complementary trigger, and a triggered ramp generator
will also be discussed.



It's the finest, most comprehen-
sive Catalogue we have ever
produced—this latest edition. It
has 330 pages, over 8,000 items
listed, over 1,500 of them illus-
trated. Everything for the keen
constructor—including tools and
test gear. With each catalogue
we supply a 30-page Price
Suppiement, a bookmark giving
electronic abbreviations, and an

‘ifits
components
you're after...

Mo fgjf«‘ order form. All for only 8/6d plus
et é:“,ﬁ 4 /- post, packing and insurance.

Moreover, every catalogue con-
tains 6 vouchers, each worth 1/-
when used as directed.

&
e W@

... you need the

Hovie RADIO caraLocue

F---------------------------
Please write your Name and Address in block capitals
post couron 1 Y ’ =
NOW with P.O. Name 1
orchequefor12/6 l l
1 Address i
|
The price of 12/6 applies only to catalogues B 1oME RADIO LTD.. Dept. P.W., 234-240 London Road, Mitcham CR4 3HD |

L Y CTERC A (R Mo CHS L E 3 F 3 3 7 ' & 7 ' 3 J J 4 ! 1§ JF I J 0 F ¥ ] ]

TREAT YOURSELF TO A WORLD TOUR . . . WITH

HEATHKIT shortwave receivers

DE LUXE 5 BAND MODEL GR-54

It covers 2MHz to 30MHz plus 550KHz to 1550KHz AM broadcast band
and 150KHz to 420KHz aeronautical and radio navigation band. Receives
AM/CW/SSB, 6 x 4in. PM speaker and sleek, “low-boy"” styling. Operates
on 115-230v 50Hz AC.

Kit K/GR-54 £44.16.0. Carr. 9/-

LOW COST 4 BAND MODEL GR-64

World-wide reception, shipping, aircraft, radio amateurs plus the popular
medium broadcast band. It covers 1TMHz to 30MHz plus 550KHz to
1620KHz AM, with sleek “low-boy” styling, operates on 115-250v 50Hz AC.
Kit K/GR-64 £22.8.0. Carr. 9/-

Free Catalogue-! o HE_&_THI{EEJ

I To 1

mrrl Seethese modelsand many | pAYSTROM LTD., Dept. PW-8, GLOUCESTER, GL2-6EE. |

more in our 1969 catalogue. | o1 o0 sond me FREE CATALOGUE [J I

Models for Stereo/Hi-Fi, I I
Industry, Education and the I NAVE oo tsssee e e esees e eeseet et oot srese et soesee s et t004 reeesetesssmseessesrerees srsereet + soes oo rerres oo

Home Workshop. Heathkit [ ADDRESS o :
—the world’s largest selling RC/8

selection of electronic kits | [ i

and equipment, | Prices and specifications may be subject to change without prior notice |

.

EEED GEEN GENR DA GEED GEEN BNEN EA GNES EEN BEEE EmE BEEN G GEEN BEEN Gamm RO BN GEER BEEN GEEE BEEN GENN LOGW BN BEEE BN

: 285



abreyaing “1'd LLIT + JUSBWIUOIIAUSD AUk U] 9BBIUBADE WINWIXEW 0] pauonisod 1o pajunowl
" u Hem o jjoys aq Aejy ooeds palollsal JO SUCINPUOD ul Buyuolsl

w mF hm 10} :{s)ioxeads UOISUIXD 1J-1Y SEB SWIISAsS ojpne ij-1y pooh io4
SNOILVYIIlddV

'ssaid |eotuyoasl ayy
Ul SI9MBIA3) WOl asterd YoNw 0S UOM SBY YIIYM iadeads sy SI SiY] "Wl ieq WnNiuUN{e yum ysiuly
new oejq ‘eseq |eisepad uo deap ‘wiZy x asenbs ‘uifg ozig ‘asuodsas jusistiel} pue 8sussad
JUDJj00Xe S9INSUD JOquEeYd ainssoid SSO|WERAS ‘pPaJeas B UL HUN SALP [e1dads UUAA 'SWyo v—
souepaduut 1nduj g W'Y suem | 01 dn Aloeded Buipeo| :zHQ00'9 | 01 09 wo.y asuodsal Aouanbaiy
yloows sey 1l ‘enjeA pue asuewiopuad pooh AjBuipuelisino jo isyeedspno| Alepy-ybiy joedwo)

SNOILVY314103dS

193eadspno| Auepy-ybiy 410

*030 ‘asn |eHISnpu) pue Aloleioge]

w\mw :19Aejd piooal (wWelsAs wooualul tueblo 91uoNYae (1elnb 2113090
'SWoISAS ‘y'd :OIpes 180 :(0819}s 10} pasinbal oml) walsAs 1y-1H

SNOLLVII1ddV

- ‘posjuesenB pue paisal ‘ying Apeas panddng "ul¥| X ZL X €
az1g "ojdwexs 10} $'Zd 9yl 10 Alenleq Jed B WOl Unl 8q Ued Z1'Z 9y} “o'p AQZ 0} 9 Woij sjuaw
-aainbai Jamod YUAA "P09 UBYL 1813 SI 0111 8SI0U 01 [eUBIG "SWYOY g OlUl AWZ AUALLISUSS Indu|
‘aplLF zZHO00'0G—G | @suodsal Aouanbaid “(djesd siem Qg) 1emod oisnw suem G (esd syem
$T) 9ABM BUIS SNONUNUOD "S'N'Y Siiem g |—lamod inding “([sf|esed u) pasn aq Aew siaxeads wyo
- 0M]) SWYO G| O} £ WoO4} siajeadspno} 10} djqelns si INdino g ssejD Jeaus|-eain ay) 'pasn aie
sio)sisuely |e1oads 1yBig "dwe-aid pajeibolul pue sayidwe Aljapy-ybiy em | jnpemod ‘1oedwo)

SNOLLYOId103dS
dwe-aid psalesbalul pue Jaljijdwe
Aljepy-ybiy nem gy g1'zZ

‘olped 1safjews s uieylg ‘a1newoidn
JUBIDID AdBA Y] SI 818y) ‘BuIud]Sl] OIped [enpIAIpUl 104 Bjiym ‘anfea pue Ayjenb
‘gouewiofiad JO Spiepurls passedinsun paAsiyse sey 1onpoid yaeg "spasu s1asn o}
asea yaea uf yoeoidde jeuibrio pue mau e funuasaidsi ‘uswdojsasp pue 12189sa.
BAISUIUI JO YNSSI Ayl SI 848y UMOYS S)onpold ayl Jo yaeg ‘suohejjersur Bursixe
Afipows 10 01 ppe 01 SHUN 8s00YI 10 A|qUIdSSe 081918 (810} & ANG ued NOA J1efauls M

286



LE£LTS €€T0 AHAIHEINYD ‘GV0d LINHVINMIN 22 "dLl1 SOINOIaVvH HIVIONIS
o o o ] o covrins 40 soomton0 P
1 698°Md 48piao Asuow | o e 450d ques spoop
| [anbaya[ysea ssofoua | yaym o4 y.

b | S e S
I | Espimio ed s Sotom sned
I SSIHaqY | st ey

“I InvN JI44 1SOd buss mmmm\l.“ JIAINVHVYND

W S S R HIVIONIS HNOA

'yoea g/¢ *(pasinbas Z) ‘|elp pue jaued U0} WNiUILN(E YUM
SLONH 119D Ao Aloiey aseo Noelq U] "GZONH adAl sjje) Aoy Alojjeiy pauieuod
sbreyaing "I'd -JJ9S OM]} WOJ} SOWO0D JI9Mmogd "papinoid adeidies onsubew
il + w\m m Aljenb ybry ayy 01 pay st indino jnuemod eyl ‘suofiels jueisip

woy Buipe} s}oeIBUNOD "D'DY | Olpey JO uondsses poob
10} sa1ouanbaiy Jaybiy uo pesidspueq yim puegasem wnipaw
J8AD JOJIUOD UOHIOW MO[S Ag $8Un ')ing Apesl JO 11 se o|qejieAy
abreyang I'd @\me wZ x /.| x 9/, | Ajuo sainsealy -oipes 1ssjjews s,uiellg

‘g0ardied
oneubew yym persaypueling

PLL+

am i e JILVINOHIIIN HIVTONIS
@\m m "018 ‘G7 09IB1S pUB ST |'Z OM] JO dUO BuISN SWalsAg

SNOILLVYIINddV

*ZHOS A0SZ/00T Sulew "9'e 104 "suoiipuod Buijelado 1soieAss 1epun

1ndino 1ueIsuod painssy ‘sduie G- 1 '0'p AG-L| Buuealjep ‘nun Aiddns Jamod sutew pasijiqels
SNOLLYDI4i03dS

uun Ajddns semod pssijiqels $'Zd

'swalsAs Jaiyljdwe 0s18ls

m ) mP- m H POO0B J8Y10 YUM Pasn aq OS|e UBD ‘{74 PUB SZ |'Z OM] YUM 3Sn 104
SNOILLVYOINddY

‘sqouy wniuwinje pios snid "uifg x £z x £g azIS "wnjujwnje paystjod
pue paysniq uj jaued JU01] "ZH)OZ 01 0§ WOIJ 9AIND "Y'y I'yY UO gp LT ulyim o} pa)oaniod indul
“N°d "SWYOY 07 Ol AWQZ OIPeY ‘SWYOY 0F Ol AWE—Nd ‘SWYOY OF 0IUI AWZ “IN—sIndu]
"S|0J3UO3 UYOLMS 10109[0S pUB SWN|OA ‘Bouejeq 021915 'ZHO0 18 gPZ L—01 PG+ Wwoljnd/3s00q
sseq ‘ZH)O0L 18 gp0L—O01 GPg L+ Woi} IN2/1800q 8|qall YHM iun j011U0d 8u0} pue Jaldwe-aid

SNOLLVYDId103dS
Hun

|0J1u09 suo) pue dwe-aid GZ 03181S

287



These excellent radios were made for Government to
high standard spec. Octal valve line-up. Freq.
Coverage brings in Top Band Amateurs, Marine
Stations, Airports, etc., efe. Slow motion tuning.
Built in PSU for 6 volt operation, simply modified
for mains, Robust cabinet with high-quality speaker.
Az new, few only, price £4.19.8. Carr, and insur. 10/6.

Govt. Surplus Wireless Equipment Handbook,
Glives detailed information and circuits on Inost
British and American equipment. Price only 35/-.

;; ﬂﬂ(‘r

E

RGDX20C

Brand new fully tramxstormed and fully porta.ble
Receiver. §
ra.nges 550 K/es. to 8¢ Mjes., covering all amateur
bands, shipping and trawler bands, and broadcast
band. A highly efficient double tuned superhet
comprising R/F aerial tuning section, A.V.C. and
built in B.F.0. Ideal for fixed or mobile reception.
‘With speaker and headphone output. Hammer
finished robust steel case of pleasing modern design.
Bize approx. 9 X 7 x 6in. British manufacturer. Due

Output fully stabilised

MINIATURE TRANSISTORISED MINIATURE
B.F.0. UNIT MOVING

This is a2 minjature transistorised B.F.O. unit, COIL

(tunable) that will enable your set to receive C.W. SPE

or 8.8.B. reception. Compact. Single hole fixing. AKERS

This small unit will fit anywhere. Ideal for all Ex- 1%in. dia. Only

Govt. Communication Receivers and most Commer- | 8/6 ea. p. & p.

cial Types. Complete with fitting instructions. 49/6, 1/6.Twofor8/6,

post free. post free.
RUN YOUR 19 A brand new ynit. Famous manufocture. Input 200/
SET TX/RX FROM 240 volts AC, 50 cfs.

AC MAINS

‘We make a brand new unit ready
to plug in, complete with full
Jeads and connectors. Contained
in bhandsome steel cabinet of
robust construction. Ideal for the
amateur transmitter. Price only
£6.10.0, carriage 10/-.

Receiver version only £4.10.0.

TELEPHONE BARGAIN | Sar 10/~

The Bargain of the year. Standard
type desk telephones complete
with dial and cord. Not new but
in good condition. Only 18/8each,
p.p. 5/-. Two for 898 post free.
Four for 65/~ post free. Limited

19 SET

CONTROL BOXES

Brand new and boxed 10/~, p. p.
5/-. Two for 27/6 post free.

PORTABLE
TRANS/REC's

YPEBCII7A;

Latest surplus relea,se A compact VHF tra,ns/rec Con-

to bulk purchasing we can offer these 11
receivers at less than half their pormal worth.
Complete with handbook, £16.10.0, carriage and
insurance 15/-. Headphones if required 17/6 extra,
2/6 p. & p.

FIELD TELEPHONES

Type F. Housed in 2 portable wooden case. Ideal
for indoorfoutdoor communication up to 10 miles.
Absolutely brand new. Price only £3,19.6. per pair,

carriage and insurance 10/-,

sists of Mike/ , aerial, t
receiver, Will give a good range dependmg on terram
Fully transistorised. Works from standard internal bat-
tery. Would have cost the Govt. a fortune. Brand new,
and workj.ng. Regulations state these must not be op-
erated in UK, so please mention for “Dismantling or
Export only” when ordering. Must be worth £40 per
pair, Qur price 5gns. each p.p. 5/-. Two for 10gns. post
free. Four sets £20 post free. Special offereight sets £35
post free. Subject to stocks lasting, COD if required.

200 ONLY
MINE DE-
TECTORS/
METAL
LOCATORS

These scientific
instruments
‘will enable you
to locate metal

and} objects below

the ground.
Latest design
fully transis-
torised. Can
also be used for
tracing cables,
pipes in walls
ete.  £4.19.6.
p- & p. 10/6.

at 6 volts, 9 volts and 7-5 volts DC. Also 250-
300 DC at 100ma, and 6 & 12 volts DC at 4 amps.
Sturdy standard rack mounting cabinet. Price only
£8.19.8, carr. 10/6. Few only.

V. H
L ECOMMUNICATIONS

Listen to the thrills of Air-

craft, Pilots, and Airports BAND REC'
at work. Also Civil Depts., Fire and Ambulance
services. Gas and Electricity Depts. Ideal for
receiving 2 metre amateurs. Gives super reception
within the range of all transmissions, A fully transis-
torised receiver covering 97-150me/s VHT broadcast.
Robust attractive finished metal cabinet size approx.
7 X 4 X 4ins. Operates from a 9V internal battery.
8peaker or earphone output. Simple to use. Avail-
able from us at the pre-devaluation price of £8.19.6,
carriage and insurance 10/6. CWO or COD,

SMOOTHING UNITS
“CURE YOUR HUM PROBLEMS"
Beautifully made pleces of equipment. 12 volts or
24 volits d.c. input gives a fully smoothed fully
regulated d.c. output. Worth £30 each. Robust
metal cabinet with provision for standby battery.
Brand new in maker’s cartons. Price 55/-,p. & p. 15/-.

TANK AERIALS
TANK AERIALS, Fully interlocking copper plated
rods. One foot sections. Ideal for caror scooter aerials.
Will make excellent di-poles. Six sections for only
4/6, p. & p. 1/6. 12 sections for 10/-,

DEPT. PW. ALL ORDERS & CALLERS TO:
88 BRIDGEND, LEEDS 1.
! o our new

Callers

48T,

TION INTERCOM

-
= 51 16/0
"‘/Solve your communica-
tion problems with this
4-Station '.l‘ranmtar Intereom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery On/off switch. Volume control.
Complete with 3 colmecting wires each 66ft. and
other accessories. P. & P. 7/6.

MAINS INTERCOM
No batteries—no wires, Just plug in the mains for
$ two-way, lond and clear communication.
On/off switch and volume control. Price 12 gns.
P. & P, 8/6 extra.

Same as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery 2/6. P. & P. 4/6.

AR IEER

———==2 Why not boost:
== business  effi-
ciency with this mcredlble De-luxe Telephone Ampli-
fler. Take down long telephone messages OT converse
without holding the handset. A useful office aid. On/
oft switch. Volume Control. Battery 2/6extra.P. & P.
3/8. Full pnce refunded if not satisfied in 7 days.

LONDON DIRECT SUPPLIES (P/W8}
169 KENSINGTON HIGH STREET, LONDON, W.8.

ment of quality, ‘‘H.A.C.”

10,000
1 Cclleges,

amateur constmctor Over

IMPROVED 1969 RANGE
{Postage and packing 3/6).

Australia received clearly at good volume.”

29 Old Bond Street, London

H A C SHORT-WAVE
u " a KITS

WORLD-WIDE RECEPTION

Farnous for over 30 yearsfor Short-Wave Equip-

were the Original
suppliers of Short-Wave Receiver Kits for the
satisfled

pitals, Public Schools, R A.F., Army, Hams, etc.

One-valve model “DX", complete kit—price 56/6

Customer writes :—*‘Definitely the best one-valve
4. W. Kit available at any price. Amenca and

kit contains all genuine short-wave components,
drilled chassis, valve accessories and full instruc-
tions. Ready to assemble, and of course, as all our
products—fully guaranteed. Full range of other
8.W. kits still available, including the famous
model “K” (recommended by radio clubs), All
orders despatched by return. (Mail order only.)
Send now for & descriptive catalogue, order form.

""H.A.C.” SHORT-WAVE PRODUCTS

Hos-

This

w.1

NEW RANGE BBC 2 AERIALS

All U.H.F, aerials now fitted with tilting
bracket and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 87/6.
11 element, 45/-, 14 element. 52/6. 18
element, 60/-. Wall Mounting with
Cranked Arm, 7 element, §0/-, 11 element,
67/-. 14 element, 75/-, 18 element, 82/6.
Mast Mounting with 2in. clamp. 7 element,
42/6. 11 element, 55/~ 14 element, 62f-. 18
element, 70/-. Chlmney Mounting Arrays,
Complete 7 element, 72/6. 11 element, SOI %
14 element, 87/6. 18 eiement, 95/-, Complete
assembly instructions with every unit. Low
Loss Cable, 1/6 yd. U.H.F. Preamps from
75/-. State clearly channel number required
on all orders.

BBC - ITV AERIALS

BBC (Band 1. Tele-
scopic log;: 25/- Eé(gelrsxml

.15.0.
ITV (Band ). 3 ele-
ment loft array, 80/-. 5
element, 40/-. 7 element
50/~ Wall mounting. 8 ele-
ment, 47/6. 5 element.
52/6. Combined BBC/
ITV. Loft 1+3, 40/- 1+5.
50/~3 1+7, 60/ Wall
mountmg 1+3, 57’8 1+5,
?7/6. Chlmney 1+3,°67/6}

VHF transxstor
amps, 75/~

CO’VIBINED BEBC1 1TV
AERIALS 1+3+9, 70/- 1+5+9. 80[-
1+5+14, 90/— 1+7+14, 100/-, Loft mounting
only. Special Jeaflet avallab
F. nd 2). Loft 15/- “H”, 82/6.
3 element, 55/ External units available.
Co-ax, cable 8d. yd. Co-ax. plugs, 1/4.
Outlet boxes. 5/-. Dlplexer Crossover Boxes,

g C.0.D, P. 6/-. Send 84d.
) amps fOl‘ 111ustrated IISBS.
Callers welcomed - oven all day Saturday

K.V.A. ELECTRONICS (Dept. P.W.)
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884

pre-
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17in.—£11.10.0
18in. SLIMLINE TWO-YEAR GUARANTEE

SOBELL 24 Gns. EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
177 —19"—21"—23"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
L 3 8 8 § & § 48 § § | ¢ ]
TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 90° 14in.—69/6, 17in.—88/6, 21in.—
99/6. 110° 17in., 1%in. and 21in.—99/6.
23° (not bonded)—119/6. Exchanged bowls.

Carr. 10/6.

COCKTAIL/STEREOGRAM CABINET 19 gns.

BOOKS BY G. A. BRIGGS

OVER A QUARTER OF A MILLION COPIES SOLD
SINCE 1948

AERIAL HANDBOOK (second edition)

176 pages, 144 illustrations.

Price (semi-stiff cover) 15/- (16/6 post free).
Cloth bound 22/6 (24/- post free).

CABINET HANDBOOK

112 pages, 90 illustrations.

Price 7/6 (8/6 post free). Semi-stiff cover.
Cloth bound 15/- (16/6 post free).

Polished walnut veneer with el
me  Olass fronted cocktall compartment,
fl padded. Position for two 10In. ellip-
tical speakers. Record storage
space. Height 35%in., width 523in.,
depth 14%in. Legs 1 gn. extra.
A2 & B & &5 &5 1 F 3 1
Speakers 6/6: 2°—750. 24"—35Q.
P. & P.2/6. Acos Mics. 35/- Stand-
ard : Stick Mic. 2 gns. P, & P, 3/6.
Asstd. Condensers: 10/- for 50.
P. & P. 7/6. Asstd. Resistors: 10/-
for 50. P. & P. 4/6. Asstd. Controls:
19/- for 25. P. & P. 7/6. Transistors:
Mullard matched output kit 8/«
0C81D—2 OCs1's. P. & P. FREE.
Ferrite Rods 3/6: 6”, 8” x 2” complete with LW/MW Coils. P. & P. FREE.
TRANSISTOR CASES 19/6 Cioth covered, many colours. Size 91"x631”x3%”
P. & P. 4/6. Similar cases in plastic 7/6.
RECORD PLAYER CABINETS 49/6. Cloth covered, size 163" x 141" x8”, Takes
any modern autochanger. P. & P. 7/6.
SINGLE PLAYER CABINETS 19/6. P. & P. 7/6.
STRIP LIGHT TUBES 3/9 each. 11”7 (284 mm.) 230/240 volis, 30 watts. ideal
for cocktail cabinets, illuminating pictures, diffused lighting etc. & for £1.
P. &P, free.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3

MARTIN

IS HIGH FIDELITY
plus

How would you like to start with
a simple amplifier, say, and add to
it until it became a fully stereo
twenty watt amplifier with FM

¥ L tuner and facilities to take the most
ADD-ON-ABILITY sensitive low output pickups ever
made ? With Martin Audiokits

THRILLING POWER it'’s easy, for with these superbly
engineered all-transistor prefabri-

DEPENDABI”TY cated units, success is builtin from

the start and you build to your own
preferred plan. ITS A MONEY

GENUINE ECONOMY saving SCHEME, TOO.

Details from: @ Trade enqtfiries invited.

MARTIN ELECTRONICS LTD., 155 High St., Brentford,
Middlesex. 1SLeworth 1161

1 70 MarTIN ELECTRONICS, 155, High Street, Brentford, Middlesex, 1
| | have not had your leaflets before. Please send them on I
| AMPLIFIERS [0 FM TUNER [ RECORDAKITS [J |
i (Tick as required) 1
I name |
1 ADDRESS :
| PW8

i |

h—-—f—--———-————-———--d
4

AUDIO BIOGRAPHIES

344 pages, 64 contributions from pioneers
and leaders in Audio. Cloth bound.

Price 25/- (27/- post free).

MUSICAL INSTRUMENTS AND AUDIO
240 pages, 212 illustrations. Cloth bound.
Price 32/6 (34/6 post free).

LOUDSPEAKERS

Fifth edition—336 pages, 230 illustrations.
Cloth bound.

Price 30/- (32/6 post free).

A to Z in AUDIO
224 pages, 160 illustrations. Cloth bound.
Price 15/6 (17/- post free).

MORE ABOUT LOUDSPEAKERS

136 pages, 112 illustrations.
Price 8/6 (9/6 post free). Semi-stiff cover.

PIANOS, PIANISTS AND SONICS
190 pages, 102 illustrations. Cloth bound.
Price 18/6 (20/- post free).

AUDIO AND ACOUSTICS

168 pages, 140 illustrations.
Price 12/6 (13/6 post free). Semi-stiff cover.

ABOUT YOUR HEARING

132 pages, 112 illustrations.

Price (semi-stiff cover) 15/6 (16/6 post free)
Cloth bound 22/6 (24/- post free),

LETTERS FROM ABROAD

FFb., 1969

Extract of letter from Mr. Wendell C. Ward of Texas, U.S.A.
September 1968.

I have recently read through Mr. Briggs’ book “A to Z in Audio” and
found it most interesting. It’s refreshing to find a man who can write
about what could be a dry subject with enthusiasm and humor.
Extract of letter from Mr. R. G. Bernaldez| of Madrid,
Spain.

Many thanks for the copy of About Your Hearing” that you were so
kind to send to me. | have found your book to be really interesting.
As always, it is puzzling the way you manage to make any subject
easy to read, in that delightful style of your own. |

Please send orders and enquiries to:

RANK WHARFEDALE BOOK DEPT. B.W.3
13 WELLS ROAD, ILKLEY, YORKSHIRE

Telephone: ILKLEY 4246

Published by

RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKSHIRE
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TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
—2 or 4 TRACK

Chassis 123 x 53 x 43in. high.
Front panel alum and black—
123 x 4%in. 200-250 A.C.
Mains Trans. Off/On-Tone;
Vol./Mic.; Vol./Gram.; Miec.
Input; Gram. Input; Moni-
I tor; Valves 6BR7, ECCSS,
i EMB4, EL84 and Rect. 2
* Track £10.10.0; 4 Track £12
1 (12/6 p. & p.). Ready for bolt-
ing direct to Magnavox deck.
TR e

STEREO AMPLIFIER type HV~—

2 x 3 Watts

‘Fully built. On off, sep. vol. and tone each channel.
12 x 43 x 6in. high. EZ80, 2 x ECL86; for 3 ohm
speakers, double wound main trans; fixing flanges
and base plate; suitable for crystal cart., tuner ete,
£5.17.8 (8- p. & p.). Available as kit with full
instructions at £4.17.6 (8/- p. & p.).

STEREO AMPLIFIER type RC—

2 x 3 Watts

Fully built. 2 x UCL82, metal rect; ganged vol.
and tone cont; on-off, balance. 11 X 3} X din. high
double wound mains trans. with supporting
brackets. For 3-ohm speakers. £8 (8/- p. & p.).

SUPER SIX KIT
Mk. 2

MW and LW fully tunable. Wooden cabinet 94 x 8% x 3in.,
carrying handle, two tone cabinet; 4in. speaker; 6 tran-
sistors; full book of instructions. 2/6 (free with ki) All
parts may be purchased separately. 8.A.E. for price list
Price of parts £4.5.0 (6/- p. & p.).

We can accept H.P. orders for our Stereo Radiogram Chassis previously advertised
and still available at £19.19.0, Terms £7 deposit and 6 monthly payments of 47/6
{by Banker’s Order only).

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. 8.A.E. for enquiries please.

SPEAKER SYSTEMS

All cabinets are new and

on %in. chipb
baffles. All speakers ex TV reconditioned Bi fux magnet. All
caretully tested before despatch.

THE CAXTON COLUMN 35:p;
This is & column cabinet,
233 X 5% X 53in. wide, fit-
te(lilvlvlith d3 speakers. N
will handle 8 watts an
willimprovethe quality of v"f,lithTe;f] d
any tape recorder, or front 30/-. P. &
record player, Finished P. 4/6 T

in wood grain cloth and =~ ' "
sandstone Vynair, A real
b(z)u'gain at 59/6. P, & P.

The Cowdrey. Corner
Cabinet in natural
teak finish. Fitted
8x 8in.,7 x4in.and
three 5in. round
speakers wired in
series to match 15

i

The Tennyson. Wedge shape for
table or wall mounting 184X
16 x 8in. Fitted EMI 13} x 8in,
Speaker. Finished in Grey cloth
with matching Vynair. £4.7.6

| P.& P.7/6.
DUO. Wedge shaped Speaker-
== Cabinet. Size
7% x7§in. ft-
ted 7 x 4in.

speaker. Cov-
ered in attrac-
tive two tone

Vyna
82/6. P. & P.
4/6.
THE IMP. Extension Speaker

Cabinet. Wedge shaped, size
74 X 64in. fitted 7 x 4in. speaker.

are

THE MILTON A,
Bookcase
gabinet. Bize 9 x
v X 6in., with 5in.
This  gpeaker, Finished
i cloth

sitk

ir. Price

Covered Tabletop

T, with attrac- Or wall mounting Speaker.
Eltive walnut Size 164 x 10} x 5iin,,
4 with fawn tapered as illustrated. Fitted

Vynairfront. 184 X 8in. Speaker with
Keyhole slot volume control. Finished in
in back. Dblack cloth with matching
Only 25/6. grey Vynair. (Please state 3

ohm impedance, P. & P. 46, or 15 ohm imp.) 8£4.5.0.
£6.6.0. P. & P. 8/6 i P. & P. 7/6.

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 10in. round, 10 x 6in. 3
ohm, or 15 ohm, 48/6, P. & P. 3/6. 8in. round 15 or 3 ohm, 42/6. P. & P. 3/6. BE.M.1.
134 x 8in. 3 ohm 45/-, 15 ohm 48/6, P. & P. 3/6. E.M.I. 3in. tweeter,17/6, P. & P. 1/6.
E.M.I.13% x 8in, fitted two 2}in. tweeters, 15 ohms, 77/8. P. & P. 4/6. E.M.1.13} x
8in. (15 ohm) Hi Fi Quality, £5.19.6. P. & P. 4/6. E.M.I. Woofers, 6+ x 6}in, square,

YOUR CAREER in
RADIO &
ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LLE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School, Reading, Berks.
Please send FREE BROCHURE to

NAME ......... 000000000A00A0A0A6A 006Aa0ANA0E AaEEAEG6daanaaRaG0an Black
ADDRESS c1v i v i i vrennnne. Caps.
..... F T O [ -1
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BRITISH NATIONAL RADIO SCHOOL

8ohm, 59/6.F. & P. 4/6. E.
8 or 16 ohmos, 16/-. P. & P.

. Crosgover, 18/6. P, & P, 1/-. EAGLE Crossover units,
. Bakers 12in., 25 watt, 15 ohm, £68.6.0. P. & P. 3/6.

TEAK PLINTH AND PERSPEX DUST
COVER for SP25 etc. £5.5.0, P. & P. 5/-
VYNAIR Widths from 40 to 54in., 17/6
yd. off roll. P, & P. 1/9. } yard, 9/-.
P. & P. 1/9.8end 1/- stamps for samples.
SPEAKER  MATCHING TRANS-
FORMERS. 3, 7, 15 ohms, 8 watt, 11/6
P. & P.1/6.

MICROPHONES: Xtal Hand Mikes.
B1201 with stand, 54/6. P. & P. 3/6.
ACOS Mike 45, 21/-, ACOS Mike 40,
18/6. Dyn. Mike DM-391, 30/., CM21
Xtal, 12/6, Telephone Pick-up, 10/6.
P. & P. 1/-. Xtal lapel Mike, 7/8. Guitar
Mike, 12/6. P. & P. 1/-.

FERROX RODS: 6 x5/,,in.,2/8: 41 x fin.,
2/-; 6 x §in., 2/6; 8 x §in., 3/, P. & P.
1/- each.

FERROX RODS WITH COILS, 4} x 3in.,
8/6; 8 x 5/,,i1.,5/8; P. & P. 1/- each.
ROTARY SWITCHES: 2 Pole Mains
Switch, 3/~; 1 pole 12 way, 2 pole 2 way,
3 pole 3 way, 3 pole 4 way, 4 pole 3 way,
3/8 each. P. & P. 1/-.

TRANSISTOR SPEAKERS 8 ohm Zin.,
8/8. 3in., 10/8. 3tin., 12/6. P. & P. 1/-.

CARTRIDGES

Stereo: Sonotone 9TA H/C Diamond
47/8. 9TA Sapphire, 37/8. 8TA Sapph-
ire, 30/-. Ronette 8105 Medium Out-
put, 28/8. 8106 High Output 28/6.
D(284 Sterec Compatible 22/6. Acos
GP93/1 Sapphire, 87/8. GP94/1 Sapph-
ire, 89/6. GP81 Diamond 42/-. GPI1
Btereo Compatible (High, Medium or
Low Output), 25/-, TA800 converts
Philipy AG3301, AG3306 to B.S.R.
SX1H. Plug-in head complete with car-
tridge 50/-. TA700 equivalent to B.8.R.
8X1M, 35/-. Japanese equivalent to
B.8.R.TC8, 85/-.

Mono: Acos GP67/2 will replace Coliaro
and Garrard Mono cartridges, 18/6.
T.T.C. Crystal High Gain, 15/-. B.S.R.
TC8H Jap. equivalent, 28/-. Sonotone
2T88, 15/-. Post and Packing 1/6.
EARPIECES WITH CORD and 35 mm,
plug. 8 ohm magnetic, 8/-. 250 ohm, 4/-.
180 ohm with clip, 8/6. Xtal. P. & P. 6d,
PIANO KEY PUSH BUTTON SWIT-
CHES, 7 button inc. mains on off. 6
banks of 6 P.C.0.,8/8. P. & P. 1/-.

BROADWAY Electronics

92 MITCHAM ROAD,

TOOTING BROADWAY,

LONDON, S.W.17 Telephone 01-672 3984 (Closed all day Wednesday)
(Few minutes from Tooting Broadway Underground Station)

RESISTORS
Mixed Parcel 200 fixed 20/-, p. & p. 2/6
Mixed Parcel 30 variable 20/-, p. & p. 2/6
CHASSIS UNITS
13 valves, ECC82(5), EB91(8), EF91(2). 60 resistors, capacitors etc.
Valve cans and bases. Multicon plugs. 30/-, p. & p. 6/-.
Flexible Metal Tubing. Galvanised 2in. int. diam. 35/- 100ft.,

p. &p. 7/6.

Field Telephones Type F. 32/6, p. & p, 7/6.

Mixer Units Type 18. HF, MF, LF, Valve 882. 10/-, p. & p. 2/6.
TRANSFORMERS

SSTR894. PRI. 220-230-250v. SEC. 6-3v(2a), 300-350-390v

(35ma), 80-90-100v(10ma). 30/-, p. & p. 5/-.

SSTRO73. PRI 220-230v. SEC.

36v(0-6a), 6-3v(2a), 225-0-225v

(27ma). Qii filled. 26/-, p. & p. 5/-.
SSTR009. PRI. 230v. SEC 50v(50ma). 4v(1a), 6:3v(8a). 25/-,

p. & p. 5/-.

Two Core Cable rubber covered, 1/- per yard inc. p. & p.

STATUS

SUPPLIES

Status House, Wilkinson Avenue, Blackpool
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DULCI HI-FI UNITS

The Dulci range of tuners and amplifiers offer
exceptional quality at a sensible price.
Amplifiers: 207 and 207M. Tuners: FMT7and FMT7s.
SEND NOW FOR FULL DETAILS

Bargain—Car Radios. Our Price 9 gns. Nega-
tive or positive earth (switched) fully transistor-
ised (12v) medium and long waves. Speaker and
fitting kit supplied at no extra cost. P/P 5/-.

TRIO Stereo Moving Magnet Cartridge |’
Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000 ¢/s output.
7mv tracking pressure 2 grammes + 0.5

Sonotone 9TA and 9TA/HC. Diamond Cart-
ridge brand new, boxed in manufacturers’
carton 49/6 + 2/6 p/p. Acos GP 91-1 and GP
91-3 stereo compatible cartridges, new in

The greatest HI-FI Budget system to- ~-day—

sealed manufacturers’ cartons 22/6 + 2/6 p/p.|grm. Fully guaranteed. Price 85/- p/p free.
can't be beaten—price or quality anywhere
BASF TAPE 25 % OFF @Bargain—Changer decks at lowest prices ever —look at these great features—then compare.
Beautiful foak %QSRRARD £5.00 Teleton F2000 tuner amp. AM-
eautiful teal 0.0, T 1
5% 600ft. 14/~ 900ft. 18/~ 1200t 30/~ | piinthand perspex 2025 eoane |EM with multiplex decoder and
53¢ 900t 19/ 1200ft 24/~ 1800f, 3§/~ | COvertosuit ATEO Mk, It £12.49.6.|A.F.C.—2 x 5w channels R.M.S.
) 1200f.t 2 180[]“' 51 Z4[][]ft' - kshése u;its&P . 35%%5 Mtla.g £12.0.0.| Bass Volume Treble Balancecon- £ s d
” 2 = 3 = 3 5 ns. P. & P. Free with Son i R
9TA.HC diam. cart. £10.19.6. téOIS’ a t‘;uéy outstandingunit 43 1 0
P. & P. 2/- per reel.—over £5 FREE Add 10/- p/p for each Garrard unit|3arrard SP 25 Mk If Transcrip-
tion deck 15 11 11
HI-FI SPEAKER K12TC—12in. 12 watt SPEAKER ENCLOSURES :;;e:g“ SIA 1003  matching o 5 o
Type: INFINITE BAFFLE aker enclosures
Offers an exceptionally smooth and extended res- | yoqej g: 8” plus 3” tweeter Sonotone 9 TA Diamond Cart-
ponse, with very low level of distortion from the Model 138: 13 x 8” EMI .
specially designed twin diaphragms. * Both £4.19.6 h ”d.ge 4 2 0
Frequency Response: 30-16,000Hz. Model 1012: 10" or 12° ';Ius'4,,fvav':eter Plinth and Perspex cover 7 0 0
Impedance: 15-160Hm. £7.19.6 £78 19 11
OUR SPECIAL PRICE 97 6 All enclosures are in olled teak, fully built. Exclusively offered by WALDON at the
PLUS P. & P.6/6 / Please add 8/- p. & p. on each enclosure | remarkably low price of 63 gns.
@Bargain—Speakers,Hi-Fi—The Baker @ Bargain — Speakers, Hi-Fi — The|get 450: e SEILE] s_PEAKERs
Selhurst Stalwart. 12in. round, 15 watt rating, Baker Selhurst Guitar Group 25, 12in. round, 25/ ynit. 0.,,',;,3“’(,899‘7{“3 z",5b;‘{::“'"1éafi‘°e_;§ g&;"g“s'wef
12,000 lines gauss, 15 ohms, response 45-13,000c/s. wattrating, 12,000 gauss, 15 ohms, response30-10,000| SET 850: 61 bass plus 33" tw;eter and &;I’OSS-O\.IEV unit
Bass resonance 40-50c/s, solid aluminium chassis. ¢fs, solid aluminium chassis, heavy duty cone. 8 ohm, 10w, 65-20,000 Hz. 79/6. )
Our price £5.9.6. Our price £5.9.6. SET 250: 5” heavy duty bass plus 3” tweeter and cross-over
unit. 8 ohm, 6w, 80-20,000 Hz. 65/.
p/p 6/6 p/p 6/6 Add 5/6 p/p far each speaker get

WALDON ELECTRONICS 707 Blackburn Road, Bolton, Lancs. Bolton 54280.

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemlca]s Etchmg Manual Infra-Red Photo-
transistor, Latching Relay, 2 T Gain Control,
Terminal Block, Elegant Case, Screws, ete. I_u fact everything you need to build a
Steady-Light Photo Smtch/Counter/Burglar Alarm, ete. (Project No. 1) which ¢an be

modified for modulated-light operation.
e PHOTCELECTRIC KIT

39/6

3 Postage and Pack. 2/6 (UK)
Commonwealth:
SURFACE MAIL 8/6
AIR MAIL £1.0.0

Australia, New Zealanid
8. Africa, Canada and U.8.A.

Also Esgential Data Circuits
and Plans for Building

10 Advanced Degigns

ELECTROVALUE

EVERYTHING BRAND NEW AND T0 SPEC. N0 SURPLUS

SPECIALIST SUPPLIERS
OF TRANSISTORS

IN TYPES TO SUIT ALMOST
ALL APPLICATIONS

@COMPETITIVE PRICES

@HIGH QUALITY COMPONENTS FOR TRAN-
SISTOR CIRCUITS

@PEAK SOUND AS ADVERTISED

@CATALOGUE PACKED WITH UP TO THE
MINUTE ITEMS AND INVALUABLE INFORMA-
TION. Send 1/6 for your copy now.

. @DISCOUNTS—10% on orders for components
for £3 or more. 15% on orders for components
for £10 or more.

@POSTAGE on order for £1, add 1/-. FREE on
orders for £1 or over.
Overseas orders welcome—Carriage charged at
cost.

ELECTROVALUE

(Dept. PW), 32a ST. JUDES RD., ENGLEFIELD GREEN,
EGHAM, SURREY. Te/- Egham 5533 (STD 0784-3)

PHOTOELECTRIC |

BURGLAR ALARM i
(NVISIBLE BEAM r\rpz)

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) ior ‘building: 1 I_uvmble-Beam Projector and
1 Photocell Receiver (as illust; for all Ph lectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter, projector
lamp holder, building plans, performance data, etc. Price 19/6. Postage and Pack.
1/6 (U K.). CommonWwealth: Burface Mail 2/-; Air Mail 8/-.

LONG RANGE INVISIBLE BEAM OPTICAL KiT

CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
ete. Price 20/6. Postage and Pack. 1/6 (U.K.).Commonwealth: Surface Mail 2/6;
Air Mail 16/~.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Pboto-Switch, Burglar Alarm,
Door Opener, Counter, etc., for the Experimenter.
CONTENTS: Infra-Red Sensitive Photot ist 3 T i s, Chassis, Plastic
Case, Resistors, Screws, ete. Full Size Plans, Instructions, Data Sheet 10 Advanced
Photoelectric Desi

Price 19/8. Postage a,nd Pack. 1/6 (U.K.). Commonwealth 2/-; Air Mail 4/-.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Every-
thing (except plywood) to byild 1 miniature invisible beam pro]ector and photocell
receiver for use with Junior Photoelectric Kit.

Price 10/8. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/-; Air Mml 4j-.

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send a S.A.E. for full details, a brief descnpmm and Photographs of all Kits and all
62 Radio, Electronic and P ic Projects A
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.
extra. Semi-displayed setting £5 2s. 0d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds Bank.Ltd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4 for insertion in the next available issue.

FOR SALE EDUCATIONAL (continued)

£6,000 IN VOUCHERS GIVEN AWAY. See
free Catalogue for details. Tools, materials,
mechanical, electrical, thousands of interesting
items. WHISTON, Dept. VW, New Mills,
Stockport SK12 4HL.

? sidring GAEY HAMMAER
BLACK WRINKLE
EI]RAIIH{E}I Fimizhes

Tukan Aerosol spraykit contains 16 ozs, fine f Other Yukan Air

uality dursble easy instant spray. No scove baking [ Drying Asrosols,
iequired. Hammers available in grey, blue, gotd, | 160zs. at IbJif
tronze. Modern Eggshell Black Wrinkle (Crackle) || corr. paid-

it a¢ I5)11 at aur counter or 16/1), carriage paid, i

paid. Choice of I3 self-spray plan colours and pri=
mer (Motor car quality) also available. Please enclose cheque or
crossed P.O. for total amount direct to:
307a, EDGWARE ROAD, »,
vepe: 2077 YUKAN, Lowon wa. &
‘We supply many Governmen: Departments, Municipal
Authoritles, Institutes and Leading Industrial
Organisations—we can supply you too.
Open all day Saturday. Closed Thursday afternoons.

MORSE oy !!

EASY **
FACT NOT FICTION, If you start RIGHT you will be
reading amateur and commercial Morse within a month.
(Normal progress to be expected.)

Using scientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it’s easy aslearning
a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring, s.t.d. 01-560 2896
send 8d. stamp for explanatory booklet to:

G3CHS (BOX 11), 45 GREEN LANE, PURLEY, SURREY

NUT DRIVERS in 22 sizes. B.A., A/F. & M.M.
Send S.A.E. for lists to
Bargain Spot, 268 London Road, Croydon.

CODAR CR70A, PR30X RQI10, Speaker. £32.
24, Leigh Sinton Road, Malvern, Worcs.

SURPLUS to requirements various small Elec-
tronic Components. S.A.E. for list. Box No 89

CONSIDERABLE quantity of short wave
transmission and receiving gear for sale owing
to death of owner. Impossible to describe full
range. A visit to the house will be necessary.
This is in Exeter. Also very large quantity of
spares of many kinds. Please write in first
instance to Box 88.

EDUCATIONAL

BECOME “Technically qualified” in your
spare time, guaranteed diploma and exam.
home-study courses in radio, TV servicing and
maintenance. T.T.E.B., City and Guilds, etc.:
highly informative 120-page Guide—free.
CHAMBERS COLLEGE (Dept. 857K), 148
Holborn, London, E.C.1.

CITY & GUILDS (electrical, etc.) on “Satis~
faction or Refund of Fee” terms. Thousands of
passes. For details of modern courses in all
branches of electrical engineering, electronics,
radio, TV., automation, etc., send for 132-page
Handbook—FREE. B.LE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks,
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White for details to:

RAD!IO AND TELEVISION SERVICING
RADAR THEORY AND MAINTENANCE
TELECOMMUNICATIONS

This private College provides efficient theoretical and practical training in
the above subjects. One-year day courses are available for beginners and
shortened courses for men who have had previous training.

The Secretary, London Electronics Coliege. 20 Penywern Road.
Earls Court, London, S.W.5.

Tel. 01-373-8721

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for City &
Guilds (Telecoms and Radio
Amateurs’) R.T.E.B., etc. Many
unique diploma courses incl.
Colour TV, Electronics, Telemetry
& Computers. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help you in your career.
1CS. DEPT. 541, INTERTEXT HDUSE.
STEWARTS RDAD, LONDDN, SW38

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

WANTED

DAMAGED AVO METERS, Models 7 & 8,
any quantity. Send for packing instructions.
HUGGETT’S LTD., 2/4 Pawsons Road,
West Croydon.

WE BUY New Valves, Transistors and clean
new components, large or small quantities, all
details, quotation by return. WALTON’S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO., 116
Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions, radio~
grams, transistors, etc. STAN WILLETTS,
37 High Street, West Bromwich, Staffs. Tel.:
WES 0186.

WANTED: New valves, transistors etc.; state
prices. E.A.V. Factors, 202 Mansfield Road,
Nottingham.

BOOKS & PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes .. .. 8/6pjpéd.

1155 set Circuit and Notes . 8/6p/p6d.
H.R.O, Technlcal Instructions §/8 p/p 6d.
38 set Technical Instructions . 5/6p/péd.
46 set Working Instructions .. . $/6p/p6d.
88 set Technlcal Instructions . T/-p/péd.
8C.221 Circult and Notes .. 5/6p/péd.
Wavemeter Class D Tech. Instr. .. 5/8 p/p 8d.
18 set Circuit and Notes oo .. 5/86p/péd.
BC.1000 (31 set) Clrcult and Notes .. 5/6 p/p 6d.
CR.100/8.28 Circuit and Notes . 10/~ p/p 9d.
R.107 Circuit and Notes .. 7/~-pjp6d.
AR.88D Instruction Manual .. .. 18/-p/p 6d.
62 set Circuit and Notes . 6/6 p/p 6d.

Circuit Diagram 5/~ each post free, R.1116/A,
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134,
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.0624, 22 set.

52 set Sender and Recelver circuits 7/8 post free

Resistor colour code indicator 2/6 p/p 6d.
S5.A.E. with all enquiries please.
Postage rates apply to U.K. only.

Mail order only to:

INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

WIRELESS
EQLIPMENT

This useful Handbook gives detailed information
and circuit diagrams for British and American
Government Surplus Receivers, Transmitters and
Test Equi t etc; also tained are some sug-
gested modification details and improvements for
th i t. Incorporated in this revised edition

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

Is a surpius/commerclai cross referenced valve
and transistor guide. This book Is invaluable to
radio enthusiasts, radio clubs, universities and
laboratories. The latest edition priced at 45/-. per
volume plus 5/~, p & p is obtainable only from us at

GILTEXT N LTD

Dept. P.W., 24 Stansfield Chambers, Gt.
George Street, Leeds 1.

s.a.e. with all enquiries, please. Extra postage for

foreign orders. Circuits now availabie individ-

ually for most i onr t




MISCELLANEOUS

ELECTRICAL

RECEIVERS & COMPONENTS

ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.O. ‘Circui-
tetch’, 12 Cambridge Road, St. Albans, Herts.

BUILD IT in a DEWBOX quality cabinet.
2in. x 2fin. x any length. D.E.W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S. A.E. for
leafiet. Write now—Right now.

UFO DETECTOR CIRCUITS, data. 10s.
(refundable). Paraphysical Laboratory (UFO
Observatory), Downton, Wilts.

ELECTRONIC SOUND and musical devices

required for exploitation. Adequate finance

available. Projects developed to pre-production

;;age ;eqmred Royalty payments guaranteed.
oX 8

yout

TCTRICITY
Ekmw“t“‘

BEST EVER 200/240 VOLT “MAINS"
SUPPLY FROM 12 VOLT CAR BATTERY

Exclugive World Scoop Purchase. The fabulous
Mk. 2D Americen Heavy Duty Dynamotor Unit with
2 Massive 220 watt output and giving the most
Brilliant 200/240 volt performance of all time.
Marvellous for Television, Drills, Power Tools
Mains Lighting, AC Fluorescent L)ghtmg and all
200/240 volt Universal AC/DC mains equipment.
Made at tremendous cost for U.8.A. Govt. by
Delco~Remy This magnificent machine is unobtain.

MUSICAL MIRACLES. Send S.A.E. for
details of Rhythm Modules, versatile bass-
pedal unit, self-contained with unique effects,
kits for waa-waa pedals. Also new 50uA
meters, 25/- post paid. HURRY. D.E.W. Ltd.,
254 Ringwood Road Ferndown, Dorset.

YOUR CALL SIGN ENGRAVED. White
Letters Black Plate 6 x 1}in. 5/6. 2 x %in. Badge
Pin, 4/-. Post Free. C.W.0O. Workshops for
Disabled, Northern Road, Cosham, Ports-
mouth. PO6 3EP.

THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making vourself an electric
organ? Constructional data available—
full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops-uses 41 valves. With its variatle
attack you can play Classics and Swing.
Write NOW for free lea,ﬂet and further
details to €. & S., 20 Maude Street,
Darjington, Durham. Send 4d. stamp,

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins. 8 Watt tube ample light for caravan,
tentetc. Fully transistorised, low battery drain.
Unbeatable at

N . post paid.
or in kit form 50/-
SALOP ELECTRONICS
23 Wyle Cop, Shrewsbury.  S.A.E. for lists.

TALKIE-PHONES2T

A Two-way Intercom Set. Ideal for all 2-way
communication, indoor/outdoor use, home/
office use. They will work up to great dis-
tances. No G.P.O. licence required Made to
high standard Government specifications. As
used in Army Communications. The complete set
ready to use, nothing more to buy, Batteries
supplied. Bargain offer to Practical Wireless
reader% \:{fhe set £2.10.0. Post and Packing 10/-.

Dept.
GLOBE SCIENTIFIC LTD

38 BRIDGE END,
MEADOW LANE, LEEDS 1.

AERIALS

BAKER and BAINES
for Television and F.M. Aerials

Examples of prices: F.M. dipole 21/, H 38/-. BBC
dipole 30/-, X 38/-, H 42/-, 3 ele 89/-. IT A 3 ele 26/-,
5 ele 34/-, B ele 47/6, 11 ele 57/6, double 8 112/-,
double 11 140/-. Combined BBC/ITA 145 45/-,
H -5 69/-, X -1-5 75/-. BBC2 8 ele 29/-, 14 ele 37/-,
18 ole 54/-, 22 ele 63/~, double 22 ele 142/-. Loft
special BBC/ITA 14-5 with pole and brackets 37/-,
Prices include clamps and postage. CWO. State
channel please. Poles, lashings, coax, diptexers,
etc, available—SAE please.

11 Dale Crescent, New Tupton, Chesterfield

able

Brand New and Fully Tested, only £4,19.8, plus
10/6 postage. C.0.D. with plea.sure Money back if not.
delighted. Please send s.a.e. for interesting illus.
details.

Dept. PW STANFORD ELECTRONICS, Rear Derby
Road, North Promenade, Blackpool, Lancashire.

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enqumes TELRAY
11 Maudland Bank, Preston, Lancs.

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, b Shepherds
Bush Rd., London W.6. SHE 8441,

SERVICE SHEETS (1925-1969) for TELE-
VISIONS, RADIOS, TRANSISTORS, TAPE
RECORDERS, RECORD PLAYERS, etc.,
by return post, with free fault-finding gu1de
Prices from 1/~. Over 8,000 models available.
Please send S.A.E. thh all orders/enquiries.
HAMILTON RADIO, 54 London Road,
Bexhill, Sussex.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome; always
open. THOMAS BOWER, 35 South Street,
Oakenshaw, Bradford.

LARGE SUPPLIER

OF

SERVICE SHEETS
(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS

CAR RADIOS)

Only 5/- each, plus large S.A.E.

(Uncrossed P.0.’s please, returned if
service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number

alternative.

Free TV fault tracing chart or TV list on
request.

Mail order only.

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHILPOTTS
METAL WORKS LTD., Chapman Street,
Loughborough.

150 NEW ASSORTED Capacntors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, }-20 watt, 12/6 Post Free. WHITSAM
ELECTRICAL, 33 Drayton| Green Road,
West Ealing, W.13.

SIGNAL INJECTOR. Transistorised square
wave generator probe, British Made, only 19/6,
P&P1/6S AE for details and lists WILSIC
ELECTRONICS LTD., 6 Copley Road,
Doncaster, Yorks.

“BRAND NEW ELECTROL\%TICS 15 Voit,
5,1,2, 5 68101520304050100200
mfds, 76 per dozen, postage 1/-.” The C.R.
Supply Co., 127 Chesterfield Rh Sheffield §8.

BRAND NEW
SEMICONDUCTORS

IN914 1/8 | 2N2219 @/- 2N4059‘5I— BCY31 4/6
IN916 1/8 | 2N2220 5/- | 2N4060 | 5/- | BCY32 7/6
IN4007 4/6 | 2N2221 §)- 2N4061\5/— BCY33 5/
18021 4/ | 2N2222 5/- | 2N4062 | 5/8 | BCY34 4f
18026 5/ | 2N2369A5/8 | 40250 17/6 BCY38 B/
18120  2/8 | 2N2646 11/6 | 40361 2/6 | BCY39 6/
18180 2/6 | 2N2904 8/- | 40362 14/8 | BCY70 5
18131  2/8 | 2N2904A8/- | AC107 i 8/6 | BCY71 9/
18132 28 | 2N2905 8/- | AC126 [4/- | BCY7T2 5/6
AAIl9 2/ | 2N2905A8/— | AC127 }s/— BDI24 18/~
BYZ10 9/ | 2N2906 8/- | AC176 /6 | BF115 4/
BYZ11 7/6 | 2N2906A8/- | AC187 13/- | BF167 (1
BYZ13 b/- | 2N2926: ACI88 12/- | BF180 8j
0AS 2/ Green 16 | ACY17 |5/- | BF184 kil
0A79  1J8 Yellow 3/3 | ACY18 |5/- { BF194 8}
Orange 8/~ | ACY19 |5/~ | BFX12 b

0ASS 1} Red /8 | ACY20 |5/- | BFX13 5/
/8 | ACY2l |b/- | BFY50 4

0A200 2/- ] 2N3053 6/6 | ACY22 |4f- | BFY51 4/t
16 | AD140 |8/~ | BFY52 4/

2N696 5/- | 2N3055 15/~ | AD149 |8/- | BSX19 5
2N697 §/- | 2N3391 7/8 | AD161 |7/8 | BYX20 5/6
2N706 2/8 | 2N3391A8/- | AF114 |b/~ | BSY26 4/-
2N706A 3/- | 2N3393 6/8 | AF116 |5/ | BSY27 4/-
9N1131 9/8 | 2N3402 8/6 | AF117 |5/~ BSY28 4/~
2N1132 ; 2N3403 9/ | AF124 |5/- 4)-

/
2N2147 17/8 | 2N3711 4[— BC109 [3/6 | OC83 4/6
2N2148 12/6 | 2N3819 9/- | BC113 |6/8 | 0C139 6/8
2N2160 17/6 | 2N3820 20/- | BC147 |5/~ | OC140 6/8
2N2217 8- | 2N382321/6 | BC148 |48 | 0C202 86
2N2218 6/- | 2N4058 6/8 | BC149 |5/~ | ORPI2 8/6
send 6d. stamp for cumplete list. Over 1,000 types Semi-

in stock. C and Pots also

available.

A. MARSHALL & SON
(London) LTD.
28 Cricklewood Broadway, Lenden, N.W.2
01-452 0161/3

TELEVISION L.F. STRIPS (less valves|
From BBC, 2 converters ideal for spares, contains
thi: itor, dropper r , 7 valve holders,
I.F. transformers, coﬂ formers, capacitors, resistors,
diodes, tag strips, chokes, etc., etc. ., bn chassis 1lin. x
8in., no information or circuit. Brand|new in boxes, 14/6.
MAINS TRANSFORMERS
250V input, outputs 10V at B0OmA, 24V at 100mA,
82V at 10mA, size 2}in. x 1%in. x i%in. (drop through
type) ideal for fransistor power supply, 10/~ post paid.
250V input, output 22V at 134, size 2in, X 2in. x 24in.,
11/~ post paid.
IXED bag of silver mica and ceramic capacitors,
apprux 150, 10/~ per bag.
12 RIE Thyrxstors for dnll speed contrgls 400 Ppi.v.at 54,

HUNTS 0-1mF, 350vw paper capdcitors, P.C. type,
upright mounting, /8 doz., 15/~ per 100, post paid per 160,
TUBULAR ceramic capacitors, P.G| type, 3-3pF and
500pF, only 8/- per 100, 1/3 doz.
MULLARD CAPACT TORS 50 + 50 +| 50mF, 350vw, 5/-,
TRANSISTOR ELECTROLYTICS 2mF 6vw, 4mF 64vw,

fvw, 50mF 6vw, 100m¥F 6vw| 8d. each. 100mF.
25V'W, 1/-- 400mF 15vw, 500mF 9vw, 9d. 1,000m¥ 50vw

can type, 4/—.

SPEAKER COVERING 7in. x d4in.|perforated fiexible
plastic. Simulated chrome on one side}, 1/8 each 12/- doz.
HUNTS 2,500mid. 50vw, brand new, /8,

BILVER MICA capacitors 80pF size only 3in. X in.
200vw, 4/~ per 100.
UNMARKED 8X633 silicon diodes. 3F0 p.i.v. at $ amp.

Tested and guaranteed, 9d. each, 6/~ doz.
GT458 equiv. to OC7L, 0C45, ete. 1/8 each, 12/- doz.
Manufacturers marked, not rejects.

P.C. BOARDS 24in. x 3in. Ideal for mock-ups. Ready
drilled and etched, 2/8 doz.

0.47mF, 30vw. P.C. disc ceramics, 3/~ doz., £1 per 100.
MAIL ORDER ONLY SAE FOR LISTS

Postal charges: up to £1+1/6; £1-£2-+2/-; £2-£5+3/6;
over £6 FREE.

A. J. H. ELECTRONICS

58 Waverley Road, The Kent, Rugby, Warwicks.
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RECEIVERS & COMPONENTS RECEIVERS & COMPONENTS BARGAIN BASEMENT

(continued) (continued)
VALVE BARGAINS BABY ALARM /INTERPHONE
Any 5-9/-, 10-14/-, 100 £5. 10. 0, Fully transistorised.
From the list below:- Ma.s’cer & sub interphone.
ECC82, ECC83, ECL80, EF80, EF85, EY86, OnIvAs =1c g xR M Cry sial
EUM PUTERS PCC34, PCF80, PCLE2, PCLS3, PL36, PLSI, | U%Ar 2wWay conversations,
PLS$2, PL83, PY33, PY81, PY82, 30F5, 6-30L2, house, etey.’
30FL1, ALL VALVES SET TESTED P &P 1/- 39/11 Post 3/68. G’teed T-day trial offer.
EX COMPUTER PRINTED CIRCUIT Long connecting lead & batt. supp.
PANELS 2in. X 4in. packed with semiconductors S. ASHWORTH
and top quality resistors, capacitors, diodes, etc. Velco Electronics, 62 Bridge Street, Ramsbottom,
Our price, 10 boards, 10/, P. & P. 2/-. With a Bury, Lancs. FANTASTIC
i of 35 transistors, SPEAKER BARGAIN
SPECIAL BARGAIN PACK. 25 boards for £1. INTEGRATED CIRCUITS at lowest price ES};“ O ea Englésge ® mt%
P. & P. 3/6. With a guaranteed minimum of85 tran- GE Type PA234 1 Watt Audio Amphﬁer Few speaker wivzh b?ult'.-inl tweeter,
sistors. 100 boards 65/-. P. & P. 6/6. With a guar- only at 17/6d. each inc. data. P. & P. CW.O. 3or 15 ohms. :
anteed minimum of 350 translstors. JEF ELECTRONICS, 12 York Drive, (P. & 1. 4/9) =
GIANT PANELS. 5¢x din., min. 20 transistors, Grappenhall, Warrington, Lancs.

Mail Order Only.

sl):x zsg,l-;;nductors, resistors, diodes etc. 3 for £1. NEW RELEASE

L& P2/ ¥ HI-FI COLUMN
PANELS with 2 power transistors sim. to OC23 SPEAKER CABINET
on each board + components. 2 boards (4 X 0C28) = Beautifully made, Suitable for
10/-. P. & P. 2/-. SITUATIONS VACANT i 7-12” speakers. Rosewood finish.

Screwed and glued. Attractive
oth front measures 24" x
13" x 10” with tweeter hole above

(Carr. 10/-)

TRIM POTS. On 2X 4in. boards +Ta caps and . . .
other components. 100€), 500€) 15K.. 20K. State TV and Radio, AM.LE.R.E,, City & Guilds,

i ts. 5 boards 10j-. P. & P. 2/-. R.T.E.B. Certs., etc. on ‘Satisfaction or Refund
requirements R ! of Fee’ terms. Thousands of passes. For full

NPN GERMANIUM TO5 {1 WATT POWER details of exams and home training Courses With 12 speaker as advertised
TRANSISTORS. On small heat sink, on2x din. (including practical equipment) in all branches above 99/ (carr. 10/-).
panel. 5 for 10/, P. & P. 2/-. of Radio, TV, l:’:‘Xectronicsi’letc. write for 132~ Hi- FI HORN g)d\gagﬁis. T
POWER TRANSISTORS. Sim. to 2N174 ex eat. page Handbook—FREE. Please state subject. his
Finned Heat Sink (10D). 4 for £1. P. & P. /-, BRITISH INSTITUTE OF ENGINEERING gg;giegg;gtg& LA
TECHNOLOGY (Dept. 137K), Aldermaston Tive sound!
ORGAN BUILDERS' SPECIAL %00 TO18 Court, Aldermaston, Berks, "o o
TRANSISTORS -+200 Si DIODE GATES on . Variable cross-over unit (for
panels. £4: P. 85,5/ ENGINEERS, A TECHNICAL CERTIFI ORISR L
OVERLOAD CUT OUTS. Panel mounting in the CATE or quailﬁcatlon will bring you security W HI-FI PICK-UP
following values ... 5/~ each. 2, 3, 4, 10 amp. and much better pay. Elem. and adv. private Your reproduction is only
P.&P. 1/ postal courses for C.Eng., A.M.LE.R.E.. —_I}Hm s gl‘fmgg d‘%‘:}z‘mg}ecrkﬁ‘gt
MINIATURE GLASS NEONS, 12/6 doz. P. & P. AMSE. (Mech. & Elec), City & Guilds, L' assures guality sound.
1y-. S._M.I.M.L, A'L'O.B',b andh G?; Exams. \105(, 16/-; Stereo 26/-3 Post 1/9.
Ex-Computer “MEMORY” FERRITE CORE _'f}gg,‘:f‘;:;{;?f"X:}}oja‘glegirgnic‘;,g";gggﬂf S.A.E. for Catalogue.
STORES. 4,000 bits per plane. 25/~ P. & P. 3/-. Computers, Draughts., Building, etc. For full MULTUIMETER
PAPST FANS. Powerful Extractor/Blower fans. details write for FREE 132 page guide: Measures AC/DC 0-1,000v., AC/DC
230/250V. 100 ¢.f.m.,2,800r.p.m. 35/-. P. & P.5/6 ea. BRITISH INSTITUTE OF ENGINEERING 1,000 ohmsjv. DC current 150 M/A.
MICRO SWITCHES, miniature button type. 10/~ TECHNOLOGY, (Dept. 169K), Aldermaston gﬁ:é%ﬁc?aulﬁos e hold aad aan
doz. P. & P. 1/6. ' ’ Court, Aldermaston, Berks. electrics. Guarante%d.& L 36 ;
NEW RECORDING TAPE. 900ft. on 5in. reels, e
low noise ¥in. tape. £1 per reel post free. ELECTRAMﬂ
NEW SPRAGUE 0-2211F 260V. small capacitors. RADI“ TEGHNICIANS 1 .
5/- doz. P. & P. 1/-. George Street, Hailsham, Sussex.
NEW SPRAGUE ELECTROLYTICS, 4uF 150V. VACANCIES TO BE FILLED BY
5/-doz. P. & P. 1/-,
LARGE CAPACITY ELECTROLYTICS OCTOBER 1969
4iin., 2in. dlamjScrow terminafs: A number of suitably qualified candidates
f%t GF/- each. P. & P. 1423%""" " are required for unestablished posts, leading
5o 00(')" . o d'c' wkg. to permanent and pensionable employment
e 1gv o :’Ikg- (in Cheltenhancll and %_ther parts of the UK,
g a3 g including London). There are also oppor-
tunities for service abroad. N EW VA LVE S !
KEYTRONICS 52 Earls Court Road, Applicants must be 19 or over and be Guarantesd and Tested
. i ith th T G d
London, W.8. Mail order only f:gs; arh;/v& pr:ct:](?:l OfRa?:lslto ET:gtrt?:lc 24-HOUR SERVICE
workshop experience. Preference will be IRS 5/6 1 DL96 6/9 ; EYS6  5/9 | PL500 18/9
g‘iven to such candidates who can also offer ﬁ‘i é;g gggg g;g %%gg 2/ PL504 13/3
COMPLETE RANGE of Amateur, Aircraft, o ast 59| Eamoso m | kTl 83 | bxas 1o-
Communications receivers. Chassis, panels, %gtage, g sGaql d/°" T {’S‘CS’ (s LLd 13O 3v4  5/8| EBC4L 9/9 | KT66 15/9 | P¥81L  §/-
meters, cabinets, microphones, etc. Stephens- Tl };mia'n I ‘:‘ S i a ecocx:nu:}gmcstlons o g/s Egg&o 6/~ | N78  14/8 | PY82  &/-
James Ltd., 70 Priory Road, Liverpool 4. echnician Intermediate ‘Lertificate or S iy | EDEse 0/0 | PABOS0G/S | PYES 58
= equivalent technmical qualifications. A T 4/6 | ECC82 4/— | PC86 10/3 { PY88 6/
Tel. 051-263-7829. : A 30C18 8/6 | ECC83 4/9 | PC88 10
knowledge of Electro-mechanical equipment 30FL1 13/8 | BOCSS 518 o s/ PY800 73
FET HI-FI PRE-AMP MODULE will be an advantage. SO0FLI214/3 | BCHOs 5/6 | Boboo 78 | B1 613
Latest low-noise FET in special circuit. Pay according to age, e.g. at 19—£869 at ggg}l‘lﬁlg EgH‘iZ 10/6 | PCCB4 6/8 | U256  12/9
Matches ANY ceramic/Xtal PU, Xtal mike, 25—£1,130 ¢highest age pay on entry) rising 30P10 1176 | ECL80 8;3 o0 lﬂ S }Hg
valve pre-amp, FM tuner, etc. '‘DIRECTLY by four annual increments to £1,304. 30PL1 13/6 | ECL82 6/8 | PCF80 6/3 | UABCS0 6/6
into ANY transistor power amp. Input Pr s of ti ¢ des i CCH35 9/9 | ECL86 7/8 | PCF801 6/6 | UBC4lL 8/8
impedance 2 Meg. Dist. <02%. 25 Hz— 5 ospects Olgli%m% b%% %hé’fﬂ es 1n CL33 17/6 | EF37A 6/- | PCF805 8/6 | UBF89 6/3
200 kHz + 1 dB. Power 6-15 volts. salary tange £LALT (2,088, There are a DACO? 6/0| EF2g  4/8 | PCFSGSLLID | UCOSL 79
With full instructions ONLY 25/-, post free €W posts carrying higher salaries. DAvos 6/s | B 5y | BOLas 816 | Uowed oo
(Stereo pair 45/-). Mail order only, c.w.o. Annual Leave allowance of 3 weeks DF33 /6 | EF86 6/3 | PCL84 7/- | UCH42 10/6
W. T. MORRIS 8 days rising to 41 weeks 2 1dz:;ys Normal gggé g;g Eg?ga %;g ggigg gl UCHSL 7/-
UCLS2 /9
1 Birch Drive, Shawbury, Shrewsbury. Civil Service sick leave regulations apply. DK32 6/9 | EF184 5/3 PFL20011§ UF4l 10;3
Application forms available from: 3%91 §/6 | EHS0 6/~ | PL36 9/3 | UF89 8
96 6/6| EL33 8/3 | PLS1 7/- | UL4L 10/8
COMPONENTS RECRUITMENT OFFICER (RT 37/54) b e e L e o
Samples from our catalogue: Geared GOVERNMENT COMMUNICATIONS D184 5/8/BY51 7/3:iPLs¢ 6/31UY8s 5/8
motors 300 rpm-1r/24H from 7/6; 15v. HEADQUARTERS, Postage on 1 valve 9d. extra. On 2 valves or more,
300mW Zeners 3/-, 10K 4+ 10K 2% 3in OAKLEY, PRIORS ROAD, g:;g:gee ?g cper vtalve extra. %ﬂy parcel insured against
ganged pots, 20/, 220 ohm 200 watt CHELTENHAM, GLOS. GL52 5AJ e e Tl caloTe,
resxstor; 71/;6 If; Ostamp 8:‘0é Ocatalogue. G E R ALD BE RN ARD
g RD 5 83 OSBALDESTON ROAD
6 Imperial Square, Cheltenham. SITUATIONS VACANT STOKE NEWINGTON
{continued on next page) LONDON, N.16
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There is scope,
variety and
responsibility as a

RADIO

TEGHNIGIAN

in Air Traffic Control

Join the National Air Traffic Control Service,
a Department of the Board of Trade, as a
Radio Technician and you have the prospect
of a steadily developing career in a '
demanding and ever-expanding field.

Entrance qualifications: you shouldbe 19
or over, with practical experience in atleast one of
the main branches of telecommunications.

Once appointed and given familiarisation
training, you will be doing varied and vital work on
some of the world’s most advanced equipment,
including computers, radar and data extraction,
automatic landing systems and closed-circuit
television. Work is based on Civil Airports such as
Heathrow, Gatwick and Stansted, Air Traffic
Control Centres, Radar Stations and other
specialist establishments.

Starting salary is £869 (at19) to £1,130 (at 25
orover): scale maximum £1,304 (higherrates at
Heathrow), and some posts attract shift-duty
payments. Your career prospects are excellent and
gvery opportunity and assistance is given to study
for higher qualifications. The annual leave
allowance is good and there is a non-contributory
pension scheme for established staff.

Send this coupon for full details and application form:
To: Mr. A. J. Edwards, C.Eng.. M.1.E.E., M.LLE.R.E.
Room 705, The Adelphi, John Adam Street,
London, WC2 marking your envelope "Recruitment’.

Not applicable to residents outside the United Kingdom

NATCS National Air Tratfic Control Service

PADGETTS RADIO STORE

OLD TOWN HALL, LIVERSEDGE, YORKS.
Tel. Cleckheaton 2866

quxcator Unit type 26. Size 12 x 9 x 9in. with outer| case. Fitted
with 23” tube C.R.T. type CV1526. Nine B7G vplves. Clean
condition, but not tested. 32/6, p. & p. 10/-.

New 12” Speakers with built in tweeter 3 ohm or 15 |chm 6 watts
max 28/6, post paid.

Ex Washing Machine Motors. Single phase 230 volt|3 H.P. 1425
R.P.M. All perfect. 26/- p. & p. 10/-

Silicon Rectifier 500mA, 800 P.I.V. No duds. 2/6, post paid.
24/~ per dozen, post paid.

JapdEar Piece. Magnetic 8 chm. Small and large plug. 1/11, post
paid.
Reclaimed TV tubes with six months guatantee/ 17in. type
AW43/88, AW43/80, 40/-; MW43/69, 30/-. 1din. |types, 17/-.
All tubes, 12/- carriage.

Speakers removed from TV sets. All PM and 3 ohms.
6in. round, 3/-, p. & p. 3/-; 6 for 24/, post paid.

6 X 4in., 3/-, p. & p. 3/-; 6 for 24/-, post paid. 7 X 4inj, 5/-

3/-; 6 for 34/, post paid. 5in. round, 3/-, p. & p. 3/1; 6 £ or 24/-
post paid.
Slot Speakers, 8 x 2%in., 5/-, p. & p. 3;-; 6 for 30/~, Ipost paid.
IndicatorUnit type Ex Hqui v“gﬁlg‘rfg?,
116a VCR97 tube. 8ingle Valves Post 7d., over 3 Valves p. & p. paid
Mu metal screen ,ppjo ye | POy 5- | GBWT 8o
and EF50 valves, EB9l PL36 5/— 6K7 1/9
Good  condition, TXS% g;— | B8 & | leus 5/-
but not tested. goom 8- | pyss 5 g‘rfgs yg
22/6. carriage 10/-. ®Cose 8/~ PY81 1/6 10P13 2/8
Untested Pye, KB. ECCS3 4/ | PY82 L6 | jgpy  gig
RDG, Ekco 17in. Bgpe’ 1 | B2 8- | lsop1 g/

U191 5/- -
TV sets. Bush gwse 1/6 | uUesl 5;— ggg; g’s
17in. TV sets, 50/-. Eg%é gld. U282 5/- 30PL1 5~
i - - | Usol 5/- | |s0P12 85)—
;‘mh: carriage 15/~ ponds o)l | Ules 5;— 30F5 2;6
assenger train, popge g/~ | Ussl 5/— | [30FLL  5/)-
double rate. PCLS2 4/~ 6BS 1/8 6/30L2 5/~

LONDON S LEAEIING
BARGAIN SPECIALISTS
FOR THE RADIO « HI-FI
& ELECTRONICS ENTHUSIAST

Special displays of radios, recorders, record decks, tuners, amps.,
meters, speakers, etc., etc. ALL faulty or damaged needing repair—

AT GIVE AWAY PRICES! }

100’s of component bargains from our easy to see and choose from
self service racks.

100’s OF OLD TYPE VALVES — from 2/— each
ASSORTED TRANSISTORS 9d each. 7/6 per doz

Huge stocks of shop soiled and reconditioned second hand
radios. record players. tape recorders. etc.

SPOT CASH PART EXCHANGES

WE OFFER THE HIGHEST RATES IN LONDON

There’s something for everyon

COME AND LOOK TODAY (Open 6 days a weekl!)
ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY

PERSONAL CALLERS TO:

43 TOTTENHAM CT. RD., W.1

Tel. 01-636 0647

205



transistors, one diode and six resistors. It will provide out-
put of up to 1'2 watts into 15 ohms. Battery operation
22 volts. 40/~ plus 2/- p.p.
The construction of amplifier using the above integrated
circutts had been described in March and August issues of
P.W. Please note that we only supply the IC’s and no
other parts are supplied by us.

GENERAL ELECTRIC TYPE PA234

1-watt Audio Amplifier suitable for supply voltage of
9 to 25V and for output loads of 8, 16 or 22 ohms.
Only 3 capacitors and 3 resistors are required for making
up a complete amplifier delivering 1 watt for an input
voltage of 600mW. Epoxy moulded double four-in-line
package. 27/6 each, plus 2/- P. & P.

GENERAL ELECTRIC Type PA237
Similar to PA284, but 2 watts, 40/-, plus 2/- p.p.

RCA Type CA3038
Stereo Pre-Amplifier as described in May issue of P.W.
198/-, plus 2/- p.p.

Motorola MC1709CG

Operational A . Full data lied on request. 40/~

NEW LIST OF TRANSISTORS, INTEGRATED CIRCUITS
AND RECTIFYING AND ZENER DIODES IS NOW
READY.

The List gives full specifications and prices of over
200 types of Semiconductors.

Available free on request.

Dimensions: 41 x 3} x 1%in. Price £4.5.0.

Type 108-IT: 24 range precision portable meter, 5000
o.p.v. D.C. Volts: 2-5-10-50-250-500-25600V. A.C. Volts:
10-50-100-250-500-2500V; D.C. current 0-5-5-50-500mA
Resistance 2000-20,000 ohms; 2-20 megohms. Power
output calibration in A.C. for 600 ohms line. Complete
with prods and batteries, £8.5.0. P. 5/-.

Low current:
Blue spot 200 D.i.v., 5 Amps. Gate voltage 3-25V
at 120 MA ..o 12/8
Medium current.
BTY79-400R: 400 p.i.v., 6,4A av., 10 Amps r.m.s.
Gate volts 3-0Vat 30mA..................0e 21/
High current:
CR 80-021A, 80 Amps. 25 DiV. ...vinvin.... 25/-
CR100-151A............... 80/~
CR 100-2014, 100 Amps. 200 p. . 85/
CR 100-215A, 100 Amps. 250 p.i .. 40/~
CR 100-301A, 100 Amps. 300 p. l .. 45/-
GR 100-351A, 100 Amps. . 50/-
CR 100-401A, 100 Amps. 80/-
CR 100-5014A, 100 Amps. 70/~

For all CR series Minimum gate firing voltage is 3V at
160mA.

Head Office and Warehouse Retai
etail Shop
44A WESTBOURNE GROVE Z & | AERO SERVICES LTD. 85 TOTTENHAM COURT ROAD
I].'OINDDNKWZBII Please send all correspondence and Mail-Orders to the Head Office LONDON W1
el. PARK 5641/2/3 ‘When gending cash with order, please include 2/6 in £ for postage and handling '(I"el. LAINI‘:hm; ﬂlﬂ:
pen all day Saturday
MINIMUM CHARGE 2/6. No C.0.D. orders accepted.
0A2 /- | 6AKS 11/8 | 604 5/6 | 6P25 18/~ | Ei H - - -
Oas g6 |oALs 9| oot g6 \gras ifi- First Quality Fully Guaranteed | 532 ‘257 | Byt 7/° | BoRsooner- | om0 o
- - | 6c6 - | 6Q7 - ECHS3 8/- | EM87 10/~ | PCF808
0B3 /- | 6AM5  5/— | 6CBH 9= | 68A7 7/ ECHS4 9;— EN32 so;- PgLSO iélg 8%2 mg
0c3 /6 | 6AMs 4/~ 16co 178 |63¢7 6/ ECL80 8/6 | ENol 6/- | PCL81L 9/- | USL 8/
S, o IRE 8|t 5\ e s U B 7 \rm g wn o
B - - - | EY80 8/8 | PCL83 18- | U7  4/-
1AX2 12/~ | 6AQ5 6/ 2/ | 631L7GT 6/~ ECLs3 11/6 | EYSL  7/- | PCL84 8/- | U8l 10’—
165GT & |oans ‘6 |ocms 11 |oaNieT /e Lot 100 | wves 'sfa | pores sra | vass o
- -~ N - e ECL8S 10/6 | EYS: PCL86 §/6 | U282  8/-
1G4GT 8/- | 6AR6 8)- { 6CL6 9/~ | 63R7 7/ ; ECL86 8/- | EY86 7/6 | PCL88 17/~ | U403  8/-
I 4 aase . 9060 di- oy Y- |ELECTRONIC VALVES zmn o zver o | rasene ) pis, o
1B5 /— | BAS7G 16/~ | 60W4 12/- 6U4GT 12/— EF10 ;: EZ40 3;: PD500 30/~ | UAF42 9/8
184 /- | 6AT6 46 | 6CY5 - | U8 8)- | Gombined effect of increase in Purchase Tax and S.ET. and | gpy; 1 16 | EZal 86 | PE06-4ON | UBC4l 8/6
185 4/6 | 6AU4GTA 6D3 76 _ { import restrictions forced us to introduce an increase of 1d. . -
sveG'r 8/ EF42 13/~ | EZ80 5, /~ | UBCSL 8/6
iITJi ;_ - 5;_ ggée g;g 6X4 18 per shilling which must be added to the total of each order. EF54 10/- | mzsy 5;_ PEN45 6/6 | UBFR0 6/6
— - C _ ~ | PEN45DD | UBF89 7/-
10 8/6 | 6AUS 10/ | 6DKG 8/~ | gxacT 1pi | 1381 20/~ | S0L17 16f- | 866A 1dj- | ESSL 526 | HEC2 185 | avooL 1578 15~ | UBLY 416
3{223 7;— 6AVGGTA gggfls w— SYGG /e 5%4 %;e gggg %Z;— §8$ ig;'- E83F gg;- EFs3 oje | G232 9/8 | PEN383 9/ | UCS2 6/~
- — - - ~ | 5670 - | EssC - s — | PEN384 9}~ | UCC85 7/
M, A mwt BR S i RR Y en e B ) B G B SRS SR | St by
- - - - 30PL13 17/6 N = _ - - | UCH2L 9/8
2080 8- |6AX46TB |emWe 13- |7il 3o (1337 418 | soprialzo | st 40/ | EIsor 1776 | EFSS 8- | oo B0 | wes 101 | Domaz 18]
S - oascr' |0 30 smwe 20 \MeGr 8| BTN | b g mamie B G0 |kn m | s | OB e
N _ | 9D2 8/6 | 128K7 6/t 35B5  1R/- -~ "~ — | PFL20018/- | UCL81 10/-
S0 offs [aaxs Dy SN U5 |loy s | NBG 7| mG ee | B s | RS | phd G Mk G- Dl e vom o
> - | 10D2 - - 35D5 12/ - | MI4 8/~ '~ | UCLs3 11/-
BD. I |G MG omd PR s | mov ewe | Siforse ) B0 25 mBow 00l ¥ |MPewr | ELSL or | om0
smas a0/ | 6BAG - |emur g\ 10T 100G 0DY 7 | 7t (6% | osss avie | mmwes g B3 &\ o M0 leres 7 |ra -
304 /6 | 6BA7 15/-| 6F18  7/6 | 1072 6 | 20P1 10/ | 3oz4c 4/ | 0939 40 | EBFES e/ | gri0t M8 | oppe 5 | ELS4 - 8/6 | URd3 10/-
BLOCIGES VR SRR mbaa® mm B saGad| e ) T ) s ) Sih e | xion e i
- - - . — — - | UFgs
4B32 80/~ | 6BFs 15/~ | 6725 14/~ | LOP13 10/ 12001 180 | soas 1%/- | 7551 9gje | moss 1lfe | BKO0 46 | ORPO3 8L\ Lrooo g | URes g
SR4GY 10/— | 6BF6 0/ | 6Fes 13- | 10P14 16/- /- 035 12/~ | 7585 opfe | ECs 11/~ | ELS¢ 978 | TABUSO WS | prgns 191 | vrar a1
- _ | 12AC6 7/~ | 25BQ6GTB | 5005  6/- g - PR 11/ )
i 3 |mm Bt ME ol o || Boee e B B0 R m | W RAD G B
8 8/- | 6BH6 8/- | 6GW6 11/- | 12AL5 7/8 9/~ | 83KU 18/8 Z;?f 2352 BoGa H— Er4i 9/6 | Pcooo 9j6 | LY22 13;5 umme 10/
5Y3GT 5/8 | 6BJ6  8/- | 674 a0 | T o | st 8| Azsy - | ECCBL g | ELdz 10 | FOCBY B8 | pygo gy | UMB4 7
Z3 8/~ | 6BK4 20/ | 6J5GT 5/ 16 4/ 8 I~ | ccH3s 9/- | ECCs2 5/9 | ELSL 9/ 718 pys1 5 [ DU U6
4G 7/- | 6BK7A 9/- | 676 /6 | 12407 @/ | 20Z4G 6/~ | S3AL 12/8 | o1 gy | ECC83 5/- | EL83  7/8 | POCSS 1l/= | pygs 5 |uyal 98
6/30L2 14/~ | 6BLTGTA | 637 /— | 12AU7 5/9 | 2525 8- | 8542 /8 | oy3y /- | EOCS4 5/6 | EL84 4/8 | PCC8Y 918 | pyes g8 | UY4l 7/~
6A8G  5/8 1/~ | 6K6GT 9/ gﬁg ;g %igGTl;;— 85A3 78 | DAF96 7/- | BOCsS 5/~ | BL8G 78 ggggggm- PYss f UYse 9/8
6AB4 6/6 | 6BN6 7/8 | 6K7G  2/8 ~ | 90AG 46/- | DF96  7/- | EQCes 8/ | ELSS 8/ - ~ -
6AB7 4)- | 6BQSGTB | 6K23 /- | 12AY7 18/8 | 30015 14/- | 90C1 12/- | Diel 10;- 008 fe ELS0 /- | POCS0G18/~ | pygoo 23;— Vs f-
6ACT  4)- 12/~ | 6K25 15/- | 12B4A 9/6 | 30C17 15/- | 90CG 25/~ | DH101 9/- | ECC 11/~ | EL95 6/6 | PCES001S/~ | pygol 9/ | VULl 8/
6AD4  15/— 6BQ7A 7/~ | BL6GT 8/6 | 12BA6 /- | 80018 14/- | 9ocy 85/~ | DK92 8/3 | BCCOl 8/6 | EL360 22/~ | PCF80 8/6 | Qqv06.40A | VU133 8/~
6AF4A  9/- 16/- | 617 /~ | 12BA7 8/- | 30F5 16/~ | 150B2 11/- | DK96 7/6 | ECC80714/- | EL500 17/~ | PCF82 /8 105/~ | W76 -
6AGS 3/ 6BR8 12/ | 6112 /- | 19BE6  6/- | 30FL1 15/- | 150B3 10/~ | DL6S 18- | ECF80 6/6 | EL821 10/ | PCF84 8/- | qua7 27— | W107 7/-
6AG7 8/9 | 6B87 25/- | 6L18 /- | 12BH7 6/- | 30FL1217/6 | go7 9/~ | DL96 7/~ | ECF82 6/6 | EL822 17/- | PCF86 8/6 | gpa1  5/8 | W729 10/-
6AH6 10/- | 6BWG6 15/6 | 6L19 20/~ | 12BT6 4/8 | 30FL13 8/ | 81IA 80/- | DM70 6/~ | ECF83 14/- | ELL80 15/ | PCF87 15/- | SP61  5/- | X65 9/
GATR 55 |OBuo ol | GN7GT ofd | 13006 13- | SoLi @l | S5 SH- | DYel 66 | BOvebsE | Bl iole | bomeorps | Fha - zms wai-
6AK5 6/- 16BZ7 10/- | 6P1  11/6 | 19DQ7 10/- | 30115 16/- | 837 15/~ | D¥802 9/~ | ECH35 11/- | EM80 7/- | PCFs02 0/ | UI9 401 | Z803U 15/
INTEGRATED CIRCUIT "MULTIMETERS WH?X?;_‘;\SSE
TYPE MF16
AMPLIFIERS b vlsge g BRIDGE
-0+5-10-50-250-5 5
RCA Type CA3020 A.C. voltage range:
Integrated Circuit Audio Amplifier in TO5 0-10-50-250-500V.
{size of a small transistor), equivalent to seven n-p-n D.C. current range: £1 5.1 5.0
silicon transistors, 8 dicdes and 11 resistors. Power output 500(1-10-100mA.
550mW. Total harmonic distortion.1%. Will operate on %ﬁm“&ﬂie t:&ngel:: mlgll;lgte%lmfg T
rotagetrom 3199 vola. opEste capacty and output eve e | Battery Bovered Poriale Resblance Bridee Ranae b0
GENERAL ELE(?TR:IC Tyne PA222- ?:Eut:ac'y Tsx ;E,znt{or D2 %00% prowdlng a measuring range of 0-05 to 50 000 ohms.
Epoxy moulded in-line package equivalent to six n-p-n +4% for A.C. measurements. PR%:‘.G £15“i53he middle 3 ranges—0-5% approx.

TRIACS TYPE 40432
Gated bi-directional Silicon Thyristors with integral
trigger. The triac will control up to 1440 watts at 240V
mains {r ! with heat sink
data sheet and a,pphcatlcm sheets for motor control and
dimmer circuits. 37/8 each.

UNIJUNCTION TRANSISTORS 2N2646
Power dissipation 300mW R.M.S, Base-to-Base voltage
85V max. Peak emitter current 2-0A. Suitable for trigger-
ing of thyristors. 12/6.

D. C. MOVING
COIL METERS

ACCURACY 16%

SERIES 70 Rectangular flange 80 x 72 mm flush mounted.
Body diameter 68mm. Scale length ca 60mm.

60 66/ 600LA  49/- 400mA  46/-
1004 62/- ImA 46/ 600mA 46/~
25024 54/- 40mA 46/~ 1A 46/
4004  52/- 150mA 46/ 2-5A 46/-

82/- 60V 82/- 250V 83/—
40V 82/~ 150V 82— 600V 88/~

SERIES 120DA.1 Rectangular fiange 120 X 104mm flush

DRY REED INSERTS

Glass dry reed inserts approx. }in. dia. X lin. long with
axial leads, One “make” contact of 100 mA capacity at
50V. Can be operated by permanent magnet or 30-50
Amp-turns relay coils. PRICE 18/~ per doz. post free.

68mm. Scale length ca 95mm.

40pA 82/— 26mA B8/ 15V 62/
60(tA 78— 60mA 58/ 60V 62/
100uA  74/- 1A 58/ 100V 68/
2504A 85/ 154 58/~ 250V 65/-
600U A 60/ 10A 60/~ 400V 69/
2:5mA 58/~ 40A 64/~ 600V 77/
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RADIO ENGINEERING

Advanced Radio — Gen.
Radio -— Radio & TV
Servicing — TV Eng., —

Telecommunications— Sound
Recording — Automation —
Practical Radio — Radio
Amateurs’ Exam.

ELECTRICAL ENG.
Advanced Electrical Eng. —
Gen. FElectrical Eng. —
Installations —  Draughis-
manship — Hlluminating Eng.
— Refrigeration — Elem.
Electrical Science — Electri-
cal Supply — Mining Elec.
Engineering.

CIVIL ENGINEERING
Advanced Civil Eng. — Gen,

FRE

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION or
REFUND of FEE terms

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

ELECTRONIC ENG.
Advanced Electronic Eng. —
Gen. Electronic Eng, —
Applied Electronics — Prac.
Electronics — Radar Tech. —
Frequency Modulation —
Transistors.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design —
Sheet Metal Work—Welding
— Eng. Pattern Making —
Inspection —— Draughtsman-
ship — Metallurgy — Pro-
duction Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng. —

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

Have you had your copy of ‘“‘Engineering Opportunities’ ?

THIS BOOK TELLS YOU

* HOW to get a better paid, more interesting

job.

% HOW to qualify for rapid promotion.

% HOW to put some letters after your name
and become a key man . . . quickly and
easily.

% HOW to benefit from our free Advisory and
Appointment Depts.

% HOW you can take advantage of the
chances you are pow missing.

HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING

EQUIPMENT

Basic Practical and Theore-
tic Course for beginners in
Radio, T.V.,Electronics, Etc
AMIE.R.E. City & Guilds
Radio Amateurs’ Bxam.
R.T.E.B. Certificate

TOOLS

The specialist Elec-
tronics  Division of
B.I.E.T.

NOW offers you a
real laboratory train-

P.M.G. Certificate ing at home with

Practical Radio i i
Radio & TelevisionServicing ir_g]f?gfld:tzﬁypmen L

Practical Electronics
B [ I ] EIII

Electronics Engineering
Automation

You are bound to benefit from reading

“ENGINEERING OPPORTUNI-

TIES”, and you should send for your

copy now—FREE and  without

obligation.

POST NOW!

Civil Eng. — Municipal Gen. Automobile Eng. — Ly
Eng. — Structural Eng. —  Automobile Maintenance — L) B.LE.T., 453A, ALDERMASTON COURT, I
S haniss — e = Nowtenanie. — Automonie I' ALDERMASTON, BERKSHIRE. !
Water Supply — Petrol Tech. %fzc.a;:;quip;nent — Garage : I
" — Please send me a FREE copy of “ENGINEERING
VWE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- | OPPORTUNITIES.” I am interested in (state subject, |
CLUDING CHEMICALENG., AERO ENG., MANAGEMENT, INSTRU- i exam., or career). i
MENT TECHNOLOGY. WORKS STUDY. MATHEMATICS, ETC. I i
Which qualification would increase your earning power? | """"""""""""""""""""""""" I
B.Sc. (Eng.), AMSE, CEng, AMLERE, RTEB, ! NAME ... ......................... .. .. ...
A.M.LP.E., AMIMI, ARLBA., AIlO.B., PMG, ARICS, i |
M.R.S.H. AM.LED., AMLMunE, CITY & GUILDS, GEN. CERT. § ADDRESS ...................................... |
OF EDUCATION, ETC. i i
Brtish Institute of Engineering Technology 1" !
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE ! WRITE IF YOU PREFER NOT TO CUT THIS PAGE I

S THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

B.L.E.T.

Published on or about the 7th of each month vv ILP.C. MAGAZINES LIMITED, Tower House, Southampton Street. Zondon, W.C.2. at th:
mum price shown on the cover. Printed in England by Index Printers, Dunstable. Beds. Sole Agents for Austraiia and New Zealand: H
(A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIO\ER& & OFFICE
SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £2.2s.04.




SOLID STATE—HIGH FIDELITY

AUPIO EQUIPMENT

Mono or Stereo Audio, Equipment devel-
oped from Dinsdale Mk.ll—each unit or
system will compare favourably with
other professional equipment selling
at much higher prices.

COMPLETE SYSTEMS
FROM
£15.5.0

THE FINEST VALUE IN HIGH FIDELITY—
CHOOSE A SYSTEM TO SUIT YOUR
NEEDS AND SAVE POUNDS

All units available separately

SEND FOR FREE BROCHURE (No. 21) TODAY!
DEMONSTRATIONS DAILY AT “303' EDGWARE ROAD

INTEGRATED TRANSISTOR AMPLIFIERS

6 WATTS MONC OR 12 WATTS STEREC
We are pleased to offer two new designs with the chaice of either
mono or stereo systems. These BRITISH DESIGNED UNITS
favour the user in so many ways—with fantastic power and
quality with far greater adaptabiiity, with freedom for battery or
mains operation,
MA7 MONO | OR STEREQ . MASS

POST PACKING 5,
£8.10.07 555> £16.10,

Iiusteated leaflels 12 and 14 FREE on request

for compliete
listening satisfaction
choose either the—

OPTIONAL
MAINS UNIT
PS20 626d pp 4 -

ENGLANDS LEADING COMPONENT & EQUIPMENT CENTRES

| ELECTRONIC ORGANS

KiTS 7O BU!N.D YOURSELF
AND COMFLETE UNITS

Deferred trm1 availahle
COMPLETE KIT
Deposit £28.15.0

12 monthly payments of
£7. Total £113.19,
BUILT AND TESTED

A campletely new develfopment in
pontahle siectronic musical instru-
ments and a naw field for the hama
canstructor. The 'MAYFAIR' pro-
duces a multitude of the most
pleasing sounds with a wide range  Dopasit £38 82 and
o tone colours sultable for CHSSC 13 aaring Besrmeeks o THE MAYFAIR 99 GNS
or popufer music. The organ |s  £4. Total £1448.0 BROCHURE ¥

fully polyphonic, that Is full cords can be played averthe entire keyboard, Supplied as axit of parts which
includes 165 Iranslstors, printed dlfeult paaels, special fully sprung and depth of touch adjusted keyboard,
attractive vynair covered cabinet with carry handie

The GROSVENGR

Tha Grosvenor Is designed for the more ambitious musician and
has a much wider range than most commercial organs. It comprises
o 1 i pedat
board. It has faur pitches (i.a., Bft, 4i1. 211, 1it) on the upper or solo
keyboard, three pitches (i.c., 1&H, Bit, 411) on the lower or accompani-
ment keyboard, two pitches {Le., 16]t, Bt) on the pedal board. Varlable
sustain on the solo keyboard and varlable vibrata on both kayboards,
1t has 15 voices in the solo tana-forming unit, 10 valces §n accom-
paniment tone-torming unit and 4 voices In the pedal tone-forming
unit. All companents and kit sections are available separately
including the Oak Console at £66.18.0
A complete detailed and illustratled construction manual 1s provided
with crcutts and full pans list All items may be purchased
separataly. All pans sugplied aré fully guaranised. Full after sales
service and advice freely avalable.
Once built tha 'MAYFAIR' or ‘GROSVENOR® will then
provide years of enjoyable entertainment.
Call in—See them for yourself.

PRACTICAL ELECTRONICS—ELECTRONIC ORGAN KIT

We are able to supply Parts as described in this series.

THE GROSVENOR

KITS FROM £220 terms available
BROCHURE 98

Details an request

ORGAN COMPONENTS: COMPLETE RANGE IN STOCK « 43 AND 61 NOTE KEYBOARDS « 2 TO 5 PAIR
GOLD CONTACTS » COILS AND CHOKES » REVERBERATION SPRINGS AND UNITS » STOPTABS AND
ASSEMBLIES » PEDAL BOARDS:» RHODIUM AND GOLD CLAD WIRE, ALSO PRINTED CIRCUITS ETC,
COMPLETE RANGES FOR TRANSISTORISEQ ORGANS. ASK FOR NEW PRICE LISTS WITH DETAILS
LEAFLET 98 ALL ENQUIRIES TO: ORGAN DEPT.—MR. ELVINS

irmreling

: NEW MODELS

DO IT YOURSELF ©; NOMBREX
MW/LW PORTABLE (‘fés TRANSISTORISED
New printed circult design with i AN £ Test Equipment

" full power outpul. Fully tunable t‘w PRICE Leaflet
on both mwjlw bands. 7 transistors plus diode, MBDEL £sd No
push-pull “circult. Fittsd 5 inch speaker, large 2s  RF. Generator 2M00 —
ferrite aerial and Mullard transistors, Easy to build 20x  Xtal RF Generator 2010 0 35
with ternfic results. All local and Continental 20 Audio Generator 1910 0 24
stations. 31 R.F. Generator 1210 0 25
TOTAL COST £6.19.6. P.P.4/6 32 CR.Bridgs 1010 0 2
TO BUILD  Send for Brachure 1 3 Inductance Bridge 2000 20

*SCOOP! STAAR RECORD PLAYER
Deck. Plays 33. 45, 78 records
9 voit operated. With mo
cartridge.  Brand new. As
illstrated. 5976 posc 3/6
*MULLARD | WATT
AMPLIFIER

% volt, § transistor unit com-

A precision engingered car radio Ihat's perfeet campany for
lang hours on the road. Has quick push-button oparation for
immedialn station seisction and choice of Madium or Long
wave frequency. Outpul of 3p walis ensures crisp, top quality
sound evan at high motoring speeds. Includes full acces-
sorles and inatructlons.
POSITIVE/NEGATIVE EARTH PRICE £12.120, pp. 4/

MANUAL a1 above £8.19.6. but with single MW/LW
Push 8utton.

v
Output 10 3 ahm
use with Starr Recard Oeck,

— post 3/-
Send for leaflet 2

BUILD A QUALITY VHF FM SUPERHET TUNER MKII
.E-MULLARD TRANSISTORS 4 4 DIODES . 300 Kc/s

TAPE RECORDER BANDWIDTH . PRINTED CIRCUIT CONSTRUCTION
To get the best aut ol your MAGNAVOX DECK, you need 2 l “"WiGH FIDE. ITY REPRODUCTION MONG.ARD $YERED
MARTIN RECORDAKIT. Tni comarives » apecial hign M " "0 0 m
auallly 8 valve ampilfier and pre-ameiifier wich comes 1o Ml 1 PO0elt- Y0 D U
you assembled an ils prnled creull board—in lact every- W colntry far guality receptian
Ihing naeded down to the last serew FOR MAKING A [ of monophonic and, with the
SUPERB TAPE RECORDER, which, when built, will com-

decoder slareophanic bioad-
pare favourably with nstruments costing twice as much, yet casts, There is no doubt

NEW—MALLORY LONG LIFE

MERCURY BATTERIES GARRARD
509, OFF LIST PRICES i recoRD
*RM12 1.35 voits 3600 m/aH OUR PRICE 5/- each
size 2%y I dia. * RMizs 10.35 vaits 30 miaH | DECKS
e ouRPmcEin nen Y falL smano

Essiy spik imta eight 1.35v. csils l huge savings

These cefls ara ideal for any

Transistors and Desices excess to Manufacturers’

ALL UNITS AVAILABLE SEPARATELY 2 . ;
and Distributors’ reqeirements. Write or Phone Extn 4.

ASK FOR BROCHUAE 6.

HI-Fl, equipment to suit EVERY POCKET

VISIT QUR NEW HI-FI CENTRE ai 309 EDGWARE ROAD
AND SAVE UP TO £25 ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE

for alf leading makes o Q
AMPLIFIERS
TUNERS

DECKS
SPEAKERS
MICROPHONES
TEST EQUIPMENT
HEADPHONES
CARTRIDGES, etc.

Today's
Value £60.

All with
Terrific Savings

It will PAY YOU
to pay us a VISIT !

; COMPLETE SYSTEMS from £46—Saves £12.:10.0!

; . d
yau need no vxperlence or tachnical skill ta bring Lhis about. [ Adoul it—VHF FM  gives
THE INSTRUCTIONS MANUAL MAKES BUILDING eacy B the resl sound. Excaliani application . where  SMALL  51zE l§ 2026 Mono/Stereo GKS 25 88 0
. atablllty, ecanomically pricad. HIGH CAPACITY and LONG fl 3000 LM Mano/Stereo 9 TAHC 519 &
4G, SUCCESSASSURED, PARTS TOTAL COST £6.18.6. "
e DECODER £5.138. : LIFE are required. SP25 Mk 11 11198 6
‘ & (CABINET 207} ASK FOR LEAFLET 3 QUANTITIES AVAILABLE ATE0 Mk It 13 0 0
% AP75 19 0 0
TRANSISTORS TRANSISTORS— [s= SRR
MANUFACTURERS—DISTRIBUTORS S EM I CO ND U CTO RS sL65 1214 0
We publish & QUANTITY, SEMI-CONDUCTOR 5175 28 0 0
BULLETIN listing over 500 rl'iﬁlrani davices atva;(lzlél’s sLes .. . 3% 0 o
FROM STOCK I medum ta largo quantilies a .
PRICES coupiod with PROMPT DELIVERIES. COMPLETELY NEW 1969 LIST QF J a0 mxu . g 5 1212 o
TO OHTAIN YOUR CCPY, WRITE TO US (an Company 1000types.| Seraméforyour FREECOPY fssruazsmone .. .. .. 613 6
Headad . Naotepaper _sleane) raquesting our SEMI- AY. ist B.S(R. MAGS L 915 &
2 Track 36 gns. 4 Track 33 gns. il CONDUCTOR BULLETIN. For TELEFHONE QUATATIONS, 1s—och g f( IS 5} s o112 [
P.P. 22/8 eitner model PHONE (01) 723 10088 Exta, 4 (21) 723 0401 Extn, 4. -C.H. s Trom 5/- 5.
Kt comprises; Dach, Ampifer, Cabinel and speaker, wih fl " odium to large quanties of | [1€1d Effect Transistors from 7/6 Jes.r mars B 5 0
MICRGPHONE 7 in 1,200 i, tane, spare spool e _Puighase mechm oiTeige [quant Power Transistors from 5/- 301 Garrard 810 0

Carriaga/Packing 7/6d. all models Complete range of

accessories available. Sendfor New 8 o drochures 16 17
g

Diodes and Rectifiers from 1/-

T CATALO

COMPLETELY NEW 9th EDITION (1969) .
The most COMPREHENSIVE—
CONCISE—CLEAR COMPONENTS
CATALOGUE

Complete with 10/- worth discount vouchers

FREE WITH EVERY COPY

+ 32 pages of transistors and semi-conductor
devices, valves and crystals,

+ 210 pages of components and equipment,
« 70 pages of microphones, decks and Hi-Fi
equipment.

6,500 ITEMS

P

SEND FOR NEW 8-PAGE ILLUSTRATED HI-FI LIST 16417

i

LTD ()

HENRY'S RADIO

OPEN MON.-SAT. 9 a.mi & p.m. THURS. 9 dm.~1 pum,
3 - 7]

320 BIG PAGES (TR L AL

308 Bdgware Road, London, W.2: Mail Ordér Rept.,
all*types Wf 'Componerits, Organ Depy. .(01) 723.9008/9 °
309. Edgware Road, London, W2 High Fidelity

“Sales, P.A. and Test Equipment, Recoid Decks(ot) 723-64%3



