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ADCOLR

Trade socn

SOLDERING INSTRUMENTS
AND EQUIPMENT

DESIGNED FOR
THE AMATEUR'S
RADIO STATION

ILLUSTRATED
List No. 70 §” BIT
IN
PROTECTIVE

SHIELD
List No. 68

for catalogue apply direct to.—
Sales and Service Dept.
ADCOLA PRODUCTS LTD.,
ADCOLA HOUSE,

GAUDEN ROAD,

LONDON, S.\W.4

Telegrams
SOLJOINT LONDON Sw4

Telephone
01 622 0291

|

JACKSON

the big name in PRECISION components

Precision built radio components are an
important contribution to the radio and
communications industry.

D TYPE
2 SPEED DRIVE

® 11 inches diameter satin anodised aluminium
#® Mounts on outside of panel

@ Always at correct height

@ Smooth precise powerful 41:1 and direct

® Knobs available separately to match

® Smart appearance

It’s reliable if it's made by Jackson !
JACKSON BROTHERS (London) LIMITED

Kingsway - Waddon - Croydon - CR9 4DG
Tel: 01 688 2754 ‘Grams: Walfilco, Croydon

PRE—PAK SEMICONDUCTORS

DAVIS & WHITWORTH LTD.
BY 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0502) 46344
‘Transis Pri
FANTASTIC ! BARGAINS |iimsen 4
*  OF THE YEAR  |ulli = 3
AF116 | 3/-
- AF117 | 4/-
OC45 IF transistor 1/9 AF118 | 3/8
——— | AF119 | 3/6
o C44 Oxc. Lrnnsiinr 1 /1 1 ﬁ;;f;;‘x 125
9 ocsy, 5/-
OA Equal to OAS 2/- oc23 10/-
- 0028, 8/-
oc36 Power transistor 7/6 QCL6. 5/
(better than 0C35) 0C28, 5/
GENUINE TRANSISTORS NOT REMARKS 8?2? g;s
No. PRICE | 0C42. 2/6
Al, 8—aBilicon rectifiers BY100 type ... 20/- | OC71, 2/6
A2.  10—Relays mixed types and voltages 20/- | OC72. 2/6
A3.  20—Mixed marked and tested trans...... 20/~ | 0C73, 5/~
A9, 1—2N 174 real power trans. 80V 150W 20/~ | OC81. .. 2/6
Al5.  2—Power Comp. Pair, AD161/2 20/- | 0C81D . 2/8
Bl. 50—Unmarked, untested, trans., new . 10/~ | OC83, 4/
B2, 4—Bolar cells, inc. Book of Instructions 10/- | oci39 2/6
B3.  4—0AS5 gold bonded, diodes Mullard .. ... 10/- | ocl40 B/-
BS5. 7—Matched set, 0C44, 45/81D/81+dlode .. 10/- | oc170 8/~
BS. 18—Red spot AF trans or white spot RF 4
BS8. 2—Power trans 0C26/35 type ..... 5/
BY. 1—Light sensitive cell, ORP12 type 00201 8/-
B10. 10—50V trans. germ. P N.P. latest type . 10/-
B4,  1—Tunnel diode, AEY11, 1050 Mc/s . 10/ | 203394 4-
B2l.  2—8il. recs. 10 amp., 50-100PIV 10/~ | 2N897 5/~
BO2. 30—Trans. new tested, but unmarked 10/~ | 2N706 8-
B42.  5—8witching trans. TK22C 8TC . .. 1o/- | 2N13020r3.... 4/-
c2. 1—Uni junction, 2¥2180 or 2N2646 . 15/- | 2N130dor5.. .. 5/-
C4.  2—RF power trans., 0C22 and BUY11 15/- | 2N1306or7.... 6/-
D18. 1—ORPS60 type light sensitlve cell ........ 5/- | 2N1308or 9.... 8/-
* ALL OUR SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *
Send for our FREE lists and catalogue of all our products Check your own equivalents
with our free substitution chart.
FIRST EVER LOGIC KITS. Learn for yourself how computers work, even make
one for yourself. Full instructions for a noughts and crosses machine, binary
counters, timers, ete. L.1 § gns. L.2 10 gns. No need to purchase both kits, you
can start with L.2, which incorporates L.1, DETAILS FREE.
NO CONNECTION WITH ANY OTHER FIRM. MINIMUM ORDER 10/-,
CASH WITH ORDER PLEASE, add 1/- post and packing.
OVERBEAS ADD EXTRA FOR AIRMAIL.

www americanradiohistorv com
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JASON
* TAPE *

We offer you fully tensilised polyester/
mylar and P.V.C. tapes of identical
uuality hi-i wide range recording
characteristicsa as top grade tapes
Quality control manufacture 1They
are truly worth a few more coppers
than acetate sub-standard .I siited or

cheap imports. TRY AND
IPROVE 1T YOURSELF
Standard Play | Long Play
m. 150it. 243 | 3in it 219
4in. 300ft. 4/d4 | din. 450it. 5/6
5in. 600ft. 7f®& | Hin. 9007t 10/8
nyin.  900ft.10/2 | 5%in. 1,2004t. 13/«
iin. 1,200£t.12/8 | 7in. 1,800it.18/6
Triple Play
i Y i ain 90ug. 18-
500ft. 8f- Din L8Ot B/
1,20081, 16/- | 531 2400t i/
in. 1LA00ft. 19/6 | 70 BuUBIL 14/
-1 B 97)- uadruple Play
i 240000270 |, LB GLON . B

Poxtege |- reel
Poxt Free less 5% on three reels

Quantity and Trade enquiries invited.
NOTE. Llarge tape stocks at all brawches.

OPERATION

BARGAIN PARCELS

Inclcing variable condensers, i.f. coils, loud-
speakerplugs/sockets, knobs,pots, condensers,
resictors, nuts, bolts, cabinet fittings, switches,
transiormer choke rectifier, transistors at a
small fraction of list value. Due to heavy
demand we are now packing them in several
sizev—TRY ONE

3 lbs, (post3/-)...
7 1hs. (post 5/-).
14 1bs. (post6/-) ...

CALLERS WELCOME

HIGH QUALITY
LOW NOISE
BATTERY OR MAINS

Transistorised

avoid disappointment

Demonstration without
obligation at all
branches

noise

GUARANTEED
TRANSISTORS 2 Ty
Mullard Matched Output Kits 0C81D and 2-0C81 .. .. 9/6
R.F. Kits 0C44, OC45 (2) 3 translstors .. . oo .. 9/6
GERMANIUM DIODES

General Purpose miniature detector A.V.C. etc. etc. 8/8 doz. 8d.
Gold Bonded highest qual-
ity. Individually tes- 1/_
ted 9/6 doz. LATEST
SILICON .. GARRARD
RECTIFIERS All Faclory Fresh. All with caviridge.
(uaranteed pcrfnrm.m(e. EV26 Ceramic Sterea cariridge fitted to
Tupk_makis,o '1‘en:«‘d any deck for 15/- extra.
working. 120 in.
e 7 2/ 9 SRP12 by £4.7.8
500 mA 7/6 R RS

AUTOSLIM
(3 for 18/8) Model 1,000

Model 2,000

This beautitully compact Model 3,000
6 transistor machine (size AT60 . .
» =" 6x4x2}in.) will give quiet- A70
er, more interference free re- LABSO
ception. Months of use trom a 1

frequency

\* standard 9 volt battery or its
A small power requirements can be

" drawn from any amplifier. Low
changer with
smocth 2 gang tuning leeding no less
than three LF. stages coupled to a
douhle-tuned discriminator terminating in
an L.F. stage giving ample output for all
quality amplifiers.

ORDER Now £8-10

TUM 59/-
GU 85/-
UA14 89/-
UAlS s 99/
UA25 SUPERSLIM £5.10.0
CARTRIDGES

G.C.2. Garrard Mono ., 18/=
EV26 Garrard Stereo Ceramic 24/-
EUPHONIC SUPER Ceramic

Stereo Diamond 100mV

Output 29/-

B.S.R. BARGAINS

AVOID AMPLITUDE DISTOR-
TION WITH YOUR HI-FI AMP.

STABILISED
TRANSISTOR POWER SUPPLY
® VARIABLE 0—15V. AT

0—1 AMP.

STABILISED FOR MAINS
VAR. 210 - 250V.

RIPPLE CORRECTED

SHORT CIRCUIT
PROTECTION

HANDSOME STYLED
CABINET

[ % PRICE ONLY 6ans.

10 WATT TRANSISTOR AMP
-Consisting  above  stabilised
power pack (can be used separ-
ately), with built-in pre-amp and
controls driving two x OC26
main amp. in styled cabinet.
New concept in value and de-
sign. 10 transistors, selection,
vol. and tone controls equalisa-
tion.

PRICE 12cGns.

ELPICO MONO PREAMPS

DPA15. Latest black/satin chrome finish multiple input
channels selector bass and treble controls. Matches all
pick-ups and mikes. Provision tape recordings. 4 Gns
Normally 10 gns. our price. Q

Value in VALVES

Ratisfaction or Money Back Guarantee on goods if returned nnused within 14 days

AL VALVES ARE NBEW

UNLESS

OTHERWINE

GUARANTEED 3 MONTHS

BY RETURN OF POST

INFORMED FREE

TRANS.1 INSURANCE. POSTAGE 1 vaive 8d. 2-11 6d. per valve. Free over 12.

GKSGT /61209 ECC88
1Ls 28 3/6120P4  17/9 | ECC
185 4/9 6L 9/6(25L6GT 7/- | ECF80
154 4/9 |6L6G  8/6(35Z4G  7/- |ECF52
185 1/8 |6L18  7/9|30¥5  8/- |ECH21
1T4 3/- [6LD20 8/6{30FL1 9/9 { ECH35
D2l 5/6 - 6
2 /6 |6P25  12/-|30L15 11/6 |ECHA42
3A5 /- |6P28  9/6]30P4  11/8 |ECHSL
304  5/3|6Q7G_  7/-[30p12 9/- [ECHB3
5UIG 8/ |8Q7GT 8/9|30PL1 11/- |ECL8O
5Y36T 86 [SSL7GT 6/¢/35A5  9/6 |ECL82
74G /9 |6SNYGT 6/9|35168GT 8/6 |[ECLS3
5Z4GT 9/6 6U4GT 9/6(35w4 6/6 |[ECL86
6/30L2 9/6 VBG  4/9|3524GT 5/9 |EF36
GABG 718 8VBGT 6/9|30L6GT 8/6 |[EF39
6AKS 4/9 6X4 4/6(g0 716 | EF40
6AQ> 5/ |8X8G_ D/-|185BTA19/6 |EF4l
oAy Y- |sxs6T 6i9|ggy 9/6 | EF50
enhe  ols|1BE  11l6{g5s 3/@ | EFS0
eBAS e |1B7  ws|g5g 3/ |EF85
6BEE 6/6 |12  2/8lazz1 s/e |EF8E
B 7/-|258  W8lcBLaL 10/6 |EESD
6BR7 96 | 157 DAFg6 7/8 |EF91
BTy WS|3s7  1416|ppgg 73 |EF183
aca 3. |7¥&  U-ipkes gye |EF1B4
ey oo (oo 11/-\ DEO2 OIS | EL3R
i Yo |wce 126\ DLA2 B |EL33
6c ~|10F1 718 /8 | EL3q
éco  11/- DL98  7/3
1oLp1114/6) L9825 |EL35
gopea 17/- [10p13 616\ ZARES" &) |ELSS
aFL o8 |iaty 4/p|EBAL /8 |Eras
6F! 5/-|13A07 5/6|EB92  2/8 |EL84
m dhlat il o
8F15 8/6 %g‘l‘merp 5/-{EBC91 6/9 [EM84
B6F23 8/- | 19K8GT 9/6 | EBF80 7/9 [EY51
8J5G  4/-|12Q7GT 6/6 EBF88 7/- |EY86
6J5GT 6/8 1487  14/6|EBL21 11/- |[EYS8
8 3/3 [19AQ5 5/6|ECC40 9/6 |EZ40
817G 5/6 [20D1  8/9|ECCS1L 4/9 |EZ4l
6J7GT 9/6 (20F2  9/8|ECC82 5/6 |EZ80
6K7G  2/8 |29L1 16/-|ECCS3 /- |[EZ8L
6K7GT 5/9 20P1  9/6|ECC84 7/- |FC4
6K8G  5/9(20P3  9/6/ECC85 5/9 |GZ32

/8
7/9

Gz34 10/8
KT6l 12/-
KT63 5/9
KT68 19/8
KT88 27/6
KTW8l 5/9
KTW83 5/-
KT283 7/-
MU14 7)-
N37 9/
N78 18/-
N108  13/-
PC86 9/6
PCo7 78
rcCs4  6/6
PCCBS  7/8
PCcsg 11/9
PCC89 11/-
PCC189 9/9
PCF80 6/9
PCF82  6/8
PCF86 8/3
PCL82 7/9
PCL83 9/6

CL84 8/-
PCL85 9/6
PCL86 9/6
PL33  8/8
PL36 11/-
PL38 12/8
PL81 719
PL82  5/9
PL83 8/-
PLB4 7i-
PY3l 7/8
PY32 9/6
PY33 76
PY80  5/8
PY81 5/9
PY82  5/8
PY83  5/9
PY88  8/8
PYS800 7/-
PZ30 8/6

SP61 2/9
TDD4  7/-
U14/18 7/6
ues /6
28 /6
U35 12/8
U37 114-
0107 12/8
U191  12/8
U281 9/6
U282  15/-
U329  8/8
T80l 19/-
TABCS0 /8

AF: 19

B4l  8/6
UBC41 8/9
UBC81 6/8
UBF80 7/6
UBF89 7/8
UBL21 10/8
vee2  8/9
ucess 713
UCF80 8/8
UCH21 10/9
UCH42 8/8
UCHSL 7/
UcLs2 8/-
TCL83 10/6
UF4l  8/-
UF42  6/9
UF85s  7/8
UF89  6/9
UL4l 10/-
UL44 14/-
UL48 10/6
UL84 6/8
UM 9/6
uy2l 8/9
UY4l 7=
UYss  5/8
VR105 5/-
VR150 5/-
Xd6 kil

STEREO PORTABLE
CABINETS

Latest black and sitver metal finish.,
Consisting of centre cabinet size
16}in. x 13in. x 8in. deep with lift up
lid together with two 10 x 6 speaker
cat:inets which clip on ends of main
cabinet size 44in. x 13in. x 8in. making
overall size of 264In. x 13in. x Bin.
High guality chrome fittings. Wiil
take almost any autochanger or

tape dec. Approx.

haif price at £3.19.0
Ditto, hut less chrome

takes 7 x 4 speaker £2199
MONO PORTABLE CABINETS.
B.3.R. tape deck or single record
player new attractive

finish, half price. 19/li

AUTOCHANGE PORTABLE CABI-
NETS. Az used on gns. record
player. Due to fortunate purchase we
offer complete with motor 49
board and all fittings at only /‘
PLEASE NOTE. A wide range of
cabinets to callers at all branches.
100 HI-STABS 9/6
1% t05% 1000 to 5mQ.

CO-AX, low loss. 64, yd. 25 yds. 11/6;
50 yds, 22/-; 100 yds. 42/6. Plugs 1/3.

100 RESISTORS 6/6

ZES 3-3
MICROPHONE " CABLE Highest
quality, black, grey, white, 8d. per

ard.
100 CONDENSERS 9/6

Miniature Ceramic, Silver, Mica etc.,
3pF to 5F. LIST VALUE OVER £4.
25 ELECTROLYTICS

Assorted 2 to 500 mfd 6 to 400 9/6
volt. LIST VALUE OVER £5.
50 TAG STRIPS 7/6
Mixed sizes 2 to 15 w.
25 POTENTIOM ETERS
Including with switch, long 9/6
and short spindle, pre-set, log
and lin. unused. lk 'Zmﬂ LIBT
VALUE APPRO

CONN EGTING WIRE
P.V.C. Bright Colours. Five
25ft. coils only, 4/'
CALLERS. A4 very wide range of
electronic componenis awail you at all
branches. Your enguiries welcomed.

Stockists of Leak, Quad, Chapman, Goodman. Armstrong, Tripletone Linear Reogers, Truvox, Fervograph, Whasfedale, etc.
Post: 11b.1/5, 1} 1b.2/6, 2 1b.2/9, 4 1b. 8/3, 6 |b. 4/-, 14 Ib. 56,

TE CHNICAL

TRA DING
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LONDO
BRIGHTO
PORTSMOUT
SOUTHAMPTO
WORTHIN

All Mail Orders to Brighton please

10 Tottenham Court Road, W.l.
Tel. MUSeum 2639

Park Crescent Place
Tel. 680722

350-358 Fraiton Road
Tel. 22084

72 East Street
Tel. 25851

132 Montague Street
Tel. 2585
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MICRO SOLDERING
INSTRUMENTS

New revised range

6 models

5 WATTS to 24 WATTS

® HIGH PERFORMANCE

325/400°C. Some models 450°C. °

® MINIATURE

Overall lengths 6%in. to 7%in.
Maximum handle dia. 7sin.

® LIGHT

Weights from Joz. to 10z. without flex

® RAPID HEATING

30 seconds to 2 minutes

® WIDE RANGE OF BITS

Tips &in. (-047) to iin. dia.

BITLOOS  anti-seize
really does prevent bits sticking.

compound

Available in 2-o0z. tubes.

ask for new colour catalogue

LIGHT SOLDERING
DEVELOPMENTS LTD

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

EWMAR

Dept PW6

30/32,SHUDEHILL MANCHESTER 4.

Telephone(061) 832 7710
FREE GIFT OFFER

OF A BRAND NEW WORLD PAMOUS E.M.I. FISK SOLARSCOPE VALUE 2220
WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE INSTRUMENT
WHICH I8 A BOON TO SHORT WAVE LISTENERS CLEARLY SHOWS THE AREAS
OF DAYLIGHT AND DARKNESS ALL OVEB THE EARTH AT ANY GIVEN HOUR,
MINI-MOTORS 3V to 4-5V b Ide i cars, toys “Lnrge [U7%3
10 X 12/gin.) 3/11, Medium (1 X3/ X lim ) 8/9 Smxll (’I"I X § > lin.) 8/8. P, & P. 9d.
each.

BRAKD NEW! Why use S8apphire Styli in your record-player when at very little extra
cost you can have a first-grade GENUINE DIAMOND STYLUS at 7/11 plus 6d4. P.P.
Available as replacements for the following popular types only at present : BSR TCSLP
—BSR TC8 STEREQ —BSR TCS LP/STERE0O—COLLARO 8TUDIO 0" LP/RONETTE
-GARRARD GC8 LP-ACOS GP 65/67LP~-RONETTE BP40/LP-GARRARD GC2 LP.
SPEAKERS. 12in. round high quality British fitted tweeter cone, 8 watta, in 3Qor
150, 20/6 P.P. 3/6. ROUND 12in. R. & A. 3Q 25/6, P.P. 3/3. 24" round speaker
0 (or your minjature equipment—4/- each, P. & P. 1/-. Many other speakers
from 2in. to 13in. available. Extension type, with vol. control, attractive finish:
includes 7 x 4in, speaker. 32/8, P. & P. 4/8. Attmtive extension apeaker with two
Jacks to suit all transistor seta for home or car. 17/6. P. & P. 2/6.

TWEETER. 2hn Black plastic cone, round on Squnre Frame. E.M.1. 3Q—12/6,
plus 1/6 P. & P.

MICROPHONES. LAPEL/HAND MIKE—. Hin dia. Lapeit Clip, ideal for tape
recording. With lead. Very sensitive 7/6. P. 1/..

CRYSTAL HAND MIKE. Robust and aemiuve Cream plastic case. Just the thing
for tape recorders 8/6. P. & P. 1/6.

ACOS MIC 40—World famous Desk Mike, 13/9 plus P. & P. 13.

ACOS8 MIC 45—8plendid Curved Hand (‘np Crystal Mike, 14/8 plus P. & P. 1/6.
ACOS MIC 60—"8tlck” Type Crystal Mike 18/6 plus P. a P.1/6.

ACO8 ROUND Crystal mike insert, 1§in. dia. 7/6. P. & P.

TELESCOPE FLOOR 8TAND. HEAVY BASE. Standard '.hrend 49/6. Carr. & Pkg. 2/6
TELEPHONE PICK-UP COIL. For recording or amplitiying hoth sldea of telephone
conversation. Suction cup fitting to telephone, with lead, 7/6. P. & 14~
INTER-COMM. DE-LUXE 2-WAY. Ideal for offices, workshops, '.hen'.res, etc. Highly
efficient, eafe BABY ALARM. No mains—works off PP3 battery, which lasts for
months, obtainable everywhere. Buzzer call system, complete with lead, plugs,
battery, in handsome carton. 55/-. P. & P. 2/6.

PICK-UP ARM. Lightweight, with T/O crystal cartridge and styi for L.P. and 78
r.p.m. records on base with rest, 27/6. P. & P. 2/6.

4 TRANSISTOR 3W AMPLIFIER. Bize 2} x2} x1}, 3, 8 or 150 output. 9 volt
battery operated. Highly sensitive. Price (less battery) §2/6. P. & P. 1/6.

RECORD PLAYER DESKS. GARRARD Ail Jatest models. All
§P25 DE LUXE 4-SPEED SINGLE PLAYER 29 9 6 ) fitted Mono Cartridge.
MODEL 1000 4-SPEED AUTO-CHANGE £5 19 6 Btereo 10/- extra, Carr.
MODEL 8000 4-SPEED AUTO-CHANGE £7 19 6 \ & Pkg. all models 7/6.

B.S.R. AUTOMATIC RECORD-CHANGER DECKS. LATEST MODELS.
UA25—Very popular—4 epeed. Cap. six 7in., 10in., 12in. records 25
UA1588—81im Design—first class 4 speed. Two-tone grey ..... 26 2 6
UA 15/383D-—As above, but with low mass p/u. arm, reducing

‘wear and heavier 10$in. turntable, finished in pear) grey and black .. £6 1§ 9
P. & P. on all above 7/6. Price includes Free Gift.

PLINTHS Already cut out to suit most record decks. In attractive simulated wood
finish, 17 X 14 x 4in. 48/11. P. & P. 6/1.

MAGNAVOX ‘363" TAPE DECES. LATEST MODELS.

‘World-famous. Made to highest standards. Bize 13} x 11 x §}in. below board. For
200/250V 50 cycles a.c. 3 speed, digit counter, piano key controls. 7in. reeis. Every
modern feature. Bpeeds 17 3} and 7% I.p.s.

‘With § track Bradmatic heads ... 21010 O
With 4 track Marriott heads ... %13 0 0
P. & P. 10/-. Price includes Free Gift.

PICK-UP CARTRIDGE REPLACEMENTS

STANDARD FIXING FOR MOST RECORD-PLAYER ARMB. ALL TURN-OVER
TYPES WITH 8TYLI FOR L.P. & 78 R.P.M.

ACOS GP/67-2 MONO 12/6 each. ACOS GP/73-2 STEREO 25/- each. ACOS
GP/91-1 MONO-DE-LUXE 17/8 each. Postage and packing 9d. each

Finest Quality British made MYLAR Reoordmg Tape Fully Guaran md. In Cutom
12,

3in. 240ft. Message . . - 5%in. 12001t Long Play . 12/6
bin. 600 S8tandard Plav 7in. 18001t. Long Play . 19/6
5%in. 850 Btandard Play 5in. 1200ft. Double Play 16/-
7in. 1200 Standard Play B3in, 1800ft. Double Play 22/8
5in. 8001ft. Long Play 7in. 24001it. Doubie Play . 24/-

P. & P. 1/- perreel. Four and over post paid.

POCKET MULTI-TEST METER. 10000 per voit. Volts 0/10/50/250/500/1000 a.c. and
d.c. Current: 0-1-100-500mA. Resistance: 0-100kQ. Complete with test prods.
instructions. 87/6. P. & P. 1/6.

TRANSISTORS: Bome popular types from our range

0C44 and OC45 3/6 each. OC71 2/9. OC72 3/8. 0081 and OC81D 8/« each.
0C169 8/9. OC170 3/8. AF117 4f-. OC26 7/6. GETS 5/9. General purpose
(Approx. 0OC71) 1/- each.

NEW HIGH FREQUENCY TRANSISTORS. Binclair 8T140—4/-, 8T141—8/- both
capable of operating up to 700 Mc/s. ALSO MAT 100—7/9, MAT 101—8/8, MAT 120
—7/9, MAT 121—8/6, ADT 140—15/-. High speed awitching tmnaisbors—BBY 26
B8Y 28, B8Y 65—b/- each

THYRISTORS. 100 PIV 5A 12/6; 200 PIV 5A: 15/-. Postage 6d. up to 3. Over 12
sent P. & P. paid

R.F. FIELD INDICATOR- Ideal for use with radio controlled models. Checks radiation
from existing antenna. Tunes 1 to 250Mc in § bands. Bensitive 200mA meter move-
ment. 5 section plug-in aerial. Phone jack snd crystal enrplece for monitoring. No
battery required. Powerful magnet for to metal . Cs 1 with
instructions. 47/6. P. & P. 2/6.

TERMS. Cash with order. No C.0.D. Orders total £5 and over sent earriage paid
(excepting Record player decks where carriage is shown). Guaranteed money refunded
it goods returned perfect within 7 days of despatch.

REMEMBER THE NOVEL FPREE GIFT EXCLUSIVE TO US§!

Callers weloome—Very many more lines to shoose frord. Open 9.30 8.m.—6 p.m. Mon.
S8at. BTOCKISTS OF ALL SINCLAIR, CIR-KIT MARTIN KIT8—DETAILS
WITH PLEABURE.
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THE CR.70A COMMUNICATION RECEIVER.

This completely new recelver sets & new high standard for
performance and Anish unequalled at the price, and 18 a worthy
addition to the outstanding range of COD AR quality communi-
cation equipment. Frequency range: 560 Kc/s-30
metres) in four ranges; 560 Kc/s-1.5 Mc/s; 1.6 Mcfs4.2 Mc/s;
4.2 Mc/s-11.5 Mc/s; 11.5 Mc/s-30 Me/s. Slide rule scales for each
band calibrated in frequencies plus an additional lo
scale in degrees. Two speed vernier tuning control with reverse
slow tuning action. Unique aerial input stage exclusive to the
CR.70A employing High ‘Q’ Air-spaced CODAR-COIL Inductor
glving extremely high gain with low noise level. Fanel aerial
trimmer for peaking weak sigmals. Double tuned I.F. Iron
cored transformers, 470 Kc/s with EF183 frame grid valve for
maximum gain and selectivity. 5 valves (including two twin
triodes) giving 7 valve line-up. Separate B.F.O. stage for CW and
SSB reception. Calibrated signal strength 'S’ metor, {llumin-
ated. Automatic Volume control. Panel phone jack 1’orh'Privat,e‘
listening, 2-3 ohm output for external speaker. (Matching unit
optional extra.) Superb sty].lng. metal cabinet in the new
Organasol Satin lustre flnish. Size: 13° x 53" x 7F. For A.C.
200/250v. Ready built. Not a Kit at the fantastic Jow price of
£16.10.0. Carr. 7/6.
CODAR R.F. PRE-SELECTOR MODEL P.R.3C. Consider-
ably improves the performance of any superhet recelver over
1.5-30 Mc/s. Uses EF183 Frame Grid Valve, and pravides up to
20dB gain plus substantial image reiection, impraved sl{nall
noise ratio and selectivity. Selector switch for elther dipole or
single wire antenna. Power requirements 180-250 volts 1.
H.T.6.3 volts, .3amp L.T. Size 8§ x b x 4in. Ready bullt, complete
with cables, plugs and instructions, £5.10.0. Carr. 4/6 MODEL
P.R.30X. Self powered model for 200-250v. A.C. AlBo provides
mA at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories
£7.4.0. Carr. 4/6.
CODAR “Q" MULTIPLIER MODEL R.Q.10. For use with
any superhet recelver with an I.F. between 450 and 470 Kc/s.
Provides considerable increase in selectivity for either peaking
or rejecting a signal on AM, CW, or SSB, BFO. Size 84 x 5 x 4in.
Power requirements 180-250v, H.T. at bmA 6.3v. .3 amp L.T.
Ready built complete with cables. gl s and instructions.
.15.0. Carr. 4/6. MODEL R.Q.10X. Self powered version for
200-250v. A.C. and also provides 25mA at 200v. H.T. and 6.3v. 1
amp. L.T. for other accessories £8.8.0. Carriage 4/6.

CODAR A.T.5, 12 WATT 2 BAND TRANSMITTER. The
newest most compact _transmitter for fixed or mgbile use on
160-80 metres, ‘"The tiny TX with the BIG voice”. 8ize only
8 x 5 x 4in. (Base area 1s less then two-thirds of this gagelg
High stability new type calibrated VFO. 1.8-2.0 Mc/3 and 3.5-3.
Mc/s (up to 4 Mc/s export). Alr-spaced CODAR COIL Pi-net
output, P.A. Plate current meter plus neon indicator. Plate-
Screen modulator. AM/CW switch and Panel key jack. Plug
changeover for 6 or 12 volts heater supyly. Ready built£16.10.0.
Carr. 4/6. A.T.5 POWER SUPPLY UNITS. For 200-250v. A.C.
and 12v. Solid state for Mobile use, complete with all Transmit/
Receive changeover switching available.

CODAR-KIT CR.45K MAINS T.R.F. SHORT-WAVE RE-
CEIVER. World wide reception—North and South America,
Russia, India, Australia, Far East, Amateurs, Shipping, etc.
% Separate electrical bandspread. % 3 slow motion vernier
drives. % Low loss polystyrene plug-in coils, factcry aligned.
% Dials calibrated in frequencies and degrees. % Pcwer output
3 watts for 2/3 ohm speaker. % Valve line-up: ECC81, EL84.
EZ80. Size 12 x 5¢ x 7in. CODAR-KIT CR.45K complete with
valves. 3 coils (10-28, 25-75,60-176 metres) and 11 page Instruction
manual. £9.10.0. Carr. 6/-. Extra coils 5/- each. Instruction
manual only 4/- (credited on order). (Can also be supplied ready
built—price on request).

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT-
WAVE RECEIVER » Can be built in one evening ready to
switch on and bring the World to your fingertips at very low
cost. % Supplied complete with valve, one coil 25-75 metres
and 4-page instruction manual. PRICE 38/8. Carr. 3/-. Extra
coils 5/- each. Instruction manual only 2/- (credited on order).
Electrical bandspread available. Provision to add 2 transistor
amplifier, available separately.

We must apologise to customers for the delivery delay on
some products due to the exceptional number of orders
being received and the acquisition of further new factory
premises.

We are doing our best to clesr outstanding orders as
quickly as possible.

Send 6d. in stamps for illustrated leaflets of the Codar raage ® H.P. terms available ® World-wide Mail Order Service

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE
SOUTHWICK, SUSSEX.  Tel. 3149

Canada: Codar Radjo of Canade, Tweed, Oritario
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BRADFORD . 2s:40

10 North Parade. (Half-day Wed.)

BR'STOL‘M Lower Castle

St. (Half-day Wed.) Tel. 22904

BIRMINGHAM 503 .

Western Arcade, opp. Snow HIll
Station. CENtral 1279. No half-day

DERBYN Osmaston Rd.,

The Spot (Half-day Wed.)
Tel. 41361

DARLINGTON 13 pos
House Wynd (Half-day Wed.)
EDINBURGH 13 Lein

Street (Half-day Wed.)
Tel.: Waverley 5766

GLASGOW e

(No half-day)
Tel.CiTy4158
403 Sauchiehall Street.
Opp. Locarno Tel: 332-1572

HULL 91 Paragon Street

R-S'.C

HI-FI GENTRES LTD.

MAIL ORDERS TO: 102
Henconner Lane, Bramiey,
Leeds 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. with enquirles

(Half-day Thursday) Tel.: 20505

AUDIOTRINE PLINTHS

HI-FI

please.

CATALOGUE AVAILABLE 4/6 P.P.

LE'CESTER 32High Street

(Half-day Thurs.) Tel.: 56420

LEEDS 5-7 County (Mecca)

Arcade, Brigoate (No half-day)
Tel.: 28252

LIVERPOOL 75 paie st.

(No half-day) Tel.: CENtral 3573

LO N D 0 N 238 Edgware Road,
W2 (Half-day Thurs.) Tel.: PAD
1629. 96 High Holborn, WC1
Tel.: HOL 9874 (Half-day Sat.)

MANCHESTER (o nait-

day) 60A-60B Otdham St.
Tel.: CENtral 2778

MIDDLESBROUGH

106 Newport Road (Half-day
Wednesday) Tel.: 47096

NEWCASTLE uronTYNE

41 Blackett Street Opp Fenwicks
Store (Half-day Wed.) Tel.: 21469

SHEFFIELD 15 gychange

Street, Castle Market Bldgs.
(Half-day Thursday) Tel.: 20716

HIGH FIDELITY

for Record Playing units,

| Teak finish cut r‘gr Garrar2d

T60, P25 or Goldring

GL68. Avallable with clear

66/ Perspex cover as illustrated
£5.19.11. complete.

lable
RECORD PLAYING UNITS ALl 92es e ane
Ready for lugging in to Ampllﬁer or Tape Recorder.
RP2 € p isting of Garrard SP25 fitted Goldring
S90 high compliance ceramxc Stereo/Mono
ctrge with dmnd stylus above 1 9 | GIIS
plinth & cover. Normally £25. Carr. 15/- .
RP3 As above but with Goldring Lenco GL68 Trans-
cription unit and CS90 Cartrldge 25 1 GIIS
Normally over £33. Carr. 15/-. ®

RP3M with Pickering Magnetic Cartridge 34 Gns.

RSC TA6 6 WATT HIGH FIDELITY
TRANSISTORISED AMPLIFIER

SOLID STATE CONSTRUCTION 200250 AC
mains operated
Frequency Response 30—
,000 cps -2dB. Harmonic
Distormon 0-5% at 1000 cps.
Separate Bass and Treble

Personal shoppers weicome. Open ail day
Sats. except High Holborn branch.

ALL LEADING MAKES of HI-FI
EQUIPMENT STOCKED Cash or Terms

Full range Hi-Fi Furniture

HI-FI LOUDSPEAKER ENCLOSURES

All types of pleasing meodern design

SE8. For optimum perform-
ancek wltsli azxéy Hi-Fi 8in.
speaker. Size 22 x
15 x 9in. Carr.7/6 £5.19.9
Size
12im,

SE12. For outst;a.ndmg performance with nd

any 12in, Hi-Fi speaker. Cut 8 Gns

for tweeter. Size 25 X 16 x 10}in. 2
Carr. 10/- | 35 90,

Minl 8

Cabinets of latest styling Satin Teak or Walnut,
(and ported where appro-
priate). Credit Terms available on all units.

8 WATT rating. 3 or 15 ohm. Frequency
response 50-13.000 c.p.s. Specially des-
d high flux 5in. speaker with low
fundamental reson:
Teak veneered cabinet.
9% x 6} x 7in.

14| The DORSET

acoustically lined

igne

acoustically Hned and ported and ..n Response_ 45-18,000 c.p.s. Rating 10
beautifully finished in ligsht Teak or watts. Fitted Audiotrine HF811D
Walnut veneer. Credit terms available. speaker Impeda.nce 3 or £8/1 9/9
JE8. Size 22 = 1;:1(31111 Gives £4.19.9 150 arr. 9/6

Dleasing results any

Hi-, Fl speaker Carr. 7/8 The DORCHESTER Size 24 x 15 x 10in, Fitted

Audiotrine HF101D Speaker.
Impedance 3 or 15 ohms. Frequency 12 GIIS
Response 30-20,000 ¢.p.s. Carr. 15/- 0

The GLOUCESTER

25 x 16 x 10in.
High flux

12,000 line speaker.
Cross—over it

uni
Tweeter.

Ratlng 10 watts.
Smooth response

000 ¢.p.s. Im-

pedance 15 chms.

LOUDSPEAKER UNITS

ance. Handsome

Carr. 116 £6/1 9/1 1

Size 22 x 11 x 8in

Rating 12 watts.

The BHONTE

Size 22 x 15 x 9in.
Fitted Wharfedale
Super 8 RSDD or
Audiotrine HF
815D Speaker, with
Roll surround and
dual cone. Rating
6/10 watts. Impe-
dance 3 or 150hms.

&3 <1ift’ and ‘cut’ controls, 3
input sockets for Mike. Gram. Radio or
Tape. Input Selector Switch. Output for
3-15 ohm speakers. Max Sensitivity 5mV.
Fully enclosed enamelled case, 91 x 2} X
5}1115 Attractive brushed silver facia plate

NEW RANGE OF LINEAR
HI-FI AMPLIFIERS IN srocxl Carr. 15~ 121 Gns. carr.16/6. 13 Gns.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete set of parts for the construction of a unit giving 5 watts high quality
output on each channel (total 10 watts). Sensitivity is 50 millivolts. Suitable

10! x 3}ins. and matching knobs. Complete o all crystal or ceramic stereo heads. Ganged Bass and Treble Controls. Provision
kl% of m with fu-(l:l Wirl;(‘sg diagrams is made for use a.s straight (monaural) 10 watt amplifier. Valve line-up ECC83,
and instructions. arr 6 Gns_ i ECC83, EL84, EZ81. Outputs for 2-3 ohm speakers. Point to point wiring

Or factory built with 12 mths.
guarantee £7.19.11.

AUDIOTRINE HI-FIDELITY SPEAKER

SYSTEMS consisting ot
matched 12in. 12,000 line, 15
ohm high quality speaker:
cross-over unit and Tweeter.

diagrams and 1nstruct|ons supblied. Send S.A.E. for leaflet.
Or supplied factory assembled with 12 months’guarantee for 11 gns. £8 1 5 0
Torms Dep. 38/- and 9 monthlv Davments 2515 (Total £13.4.9). Carr. 11/6 - M
R.S.C. STEREO/20 HIGH FIDELITY AMPLIFIER

PROVIDING 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT ON £
EACH CHANNEL, MIKE”, GR. ADIO OR

SUITABLE F AM, R. TAPE
Employing valves ECC83, ECCB3, ECL86, ECL86, ECL86, ECLE6, BZ8l. Frequency

Smooth response and exten- Response: +2dB 30-20.000 c.p.s. Hum Level: 65dB down Sensitivity: 5 millivolts

ded frequency range ensure maximum. Harmonic Distortion: (each channel): 0.2%. kFour-position tone

surprisingly realistic repro- ") | compensation and Input Selector Switch. *Stereol‘vlono switch.

duction. Standard 10 watt —=3 *w ill amplify direct from Tape Heads. xNeo indicator. %Ilandsome Pers x Frontplate.

rating. Or Senior 20 watt 5 Gns *Separate Bass “Lift” and ‘““Cut” and treble “Llf & nnd “Cut” controls. Output transformers are high-
c. Fane 122/10 speaker « ] quality sectionally wound to required specification. Output matching for 3 and 15 ohm spkrs.

7 Gns, Carr. 8/9. Carr. 6/9 | on each channel. Complete set of parts, point-to-point wiring diagrams and lnstructlons. 14 G ns

Or factory assembled. tested and supblied with our usual 12 months guarantee.
Or Deposit £3 and 9 monthly payments 43/2 (Total £22.4.6). Send S.A.E. for leafiet.

Tweeters R.A. 3 ohm or 15 ohm 25/9

RSC.TFM1 ANSISTORISED VHF/FM RADIO TUNER

Total cost of parts + High-sensitivity % 20 0y
wlth detailed wiring | operation. % Sharp A.M.

CarrlZ/S
AUDIOTRINEHIGHFIDELITY
LOUDSPEAKERS Ecawy cast

construction.
Latest high efficlency ceramic magnets.

A.C. Mains
llejection.

j.nstruc- Drift-free reception. QOutput ample Dual Cone for extended frequency range.
t.ions for any amplifier (appr m. Plastic treated surround giving
12 > Gns *Simple ali nmentlnstructlons.* Outy low fundamental resonance. Res-
Carr.10/- o available feeding tuning meter. ponse 40-18,000 c.p.s., Impedance
Or factory buillt + Output for feedlnz Stereo Multinlexer. 3 or 15 ohms. Carr, 5/8.
15} Gms. Or in Teak + Tuner head using Silicon Planar Tran- HFS8IID 8in, 10 watt £4.19.9
finished cabinet as “sist tors. % Designed for standard 80 ol co-axial input. HF10ID 10in. 12 watt £5.15.0
illustrated 1% Gns. Made to visually match our Super 15 and 30 amplifiers a.nd of the same high : oLE-X
'erms Det%cislt £5 sc%ndard 3( %ﬁ?&mﬁnfte m}d relltabuéity The xgrg-w;irelﬁttum(x):gl h%adtraclg- HF100D 10in. 15 watt 6 Gns.
a.ndsmon y pay- tates speed and simplicity of construction. Printed circuitry. Only first erade 2in, 3
ments 39/-. istors and components used. Our latest product giving yYou the best at I Dl a:; watt £6.15.0
Total £22.11.0. half the cost of comparable units. Stereo Multiplexer available. HF127D 12in. 30 watt 9 Gns.

RS.C supeesosrekfommﬁfk

SPECIFICATIONS COMPARE MORE A DUAL CHANNEL VERSK F THE SUPER
THAN FAVOURABLY with SIMILAR
o Ganged Pots. Matched Component.
AMPLIFIERS AT TWICE THE COST CROSS TALK: —5%4B at 1.000 ¢
CONTROL: position Input Selector Bass Control,
Treble Control. Volume Control. Balance Control, Stereo/
Mono Swltch. Tape Monitor Switch, Mains Switch.
INPUT SOCKETS (Matched Pairs). (1) Magnetic P.U.
(2) Ceramic or Crystal P.U. (3) Radio/Aux. (4) Tape Head/
Microphone. Operation of the Input Selector Switch
assures appropriate equalisation.
< Rigld 18 s.w.g. Chassis. Size approx. 12in. Wide, 3in. High
8in. Deep. Neon Panel Indicator, Attractive Facla
Plate and Sé)u.u Silver Matching Knobs. Above facilities, etc., except for
Ganging and Balance Control. apply also to Super 15.

Y TRANSIS ORISED 200/250v. A.C. Mains.
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms.
5 WATTS R.M.S. cont. into 3-4 ohms
Maximum ln tantaneous Peak power output 28 watts.
SOLID STATE CONSTRUC TON.
LATEST MULLARD TRANSISTORS. AD149, AD149,
0C1272Z, OC81Z. OC44, 0%44 008(1)%i %(‘344 AC107.

agnetic m
eramic P.U. 400 mV, Microphone 4.5 mV. Tape Head
2.5 mV, Radio/Aux or Ceramic P.U. 110 mV.
REQUENCY RESPONSE: + 2dB 20-20,000
TREBLE CONTROL: 1;dlgdB to—14dB at 10

NTROL: ~15dB HUM LEVEL: — THESE UNITS ARE EMINENTLY SUITABLE FOR USF WITH
BASsvon i i at 000 LEo 25% 2 ANY MAKE OF PICK-UP OR MICROPIIONE (Crystal, Ceramic,
1~:13(;,Ax(-i§11§J %%%lk%lous%ownm D UL @R 3 Moving Coeil, Ribbon) CURRENTLY AVAILABLE,
Complete Kit of pa.rtswith full constructional details and 112 Gns. gjsmﬁéul“%}%l\'n O[J;EPEXT%UW CAN BE OBTAINED BY

int to point wiring diagr
upplied factory bullt 154 Gns 12/8. erms Deposlt 49/- and 9
monthly ents 35/- (Total 818.4.0) Or fitted in beautiful Walnut or

Teak veneered cabinet as illustra Gns. extra.
ETC. ARE OF A HIGH STANDARD AND

EQUIPMENT. Allrequired pa.rts. point to polnt
Jgg'mms ddetalledins ction. 15’. 19 Gns.

Unit fac uilt 26t Gns. or deposit 83/9 a.nd 9 monthly payments 59/3
(Toca.l 230 17 0). Fitted cabinet as Super 15 30 Gms. Carr. 15/- or Deposit
£4.15.6 and 9 mthly paymts 87/- (Total £34.18.6). Send 5.A4.E. for leafiet.

]
é
3

ALL COMPO!
SUPPLIED BY LEADING BRITISH MANUFACTURERS.
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New branches now
open--see addresses

LONDON-NEWCASTLE-GLASGO

REALISM AT INCREDIBLY LOW COST:
CAN BE ASSEMBLED IN AN HOUR lea,

ONLY 4 PAIRS OF SOLDERED JOI‘VTG PLUS MAINS
Incorporating the latest Magnavox Tapedeck. The Audiotrine
High Quality Tape Amplifier with switched equalisation for each
of 3 speeds. High Flux P,M. Speaker, empty Tabe Spool, a Reel
of Best Quality Tape and a handsome Portable Cabinet of latest
styling finished dark grey leathercloth. Size 14f x 17 x 84in. and
circuit. Purchaged separately would total approx. £34. Perfox‘m- b
ance equal to units in the £50-£60 class. Deposit

4 gns. and 9 mthly paymts 59/¢ (Total "‘Ji xns.) 2 Gns.
4 Track Model 3 gns. extra.
LINEAR TAPE PRE-AMPLIFIER. Tyl)e LPIl Switched Equalisation. Pnsltlons for
Recording at 1iin., 3iin., 7Hin. Der sec., and Playback, EM84 Recording 0__ Gns
Level Indicator. Designed primarily as the link between 8 Magnavox 2 o
Tape Deek and 11i-Fi amblifier suitahle most Tape Decks. Terms available.

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER

A highly-sensitive 4-valve quality amplifier for the home, small
ctub, e1¢. Suitable for all erystal or ceramic I’.U. heads and practi-
cally all “mikes”. Separate IBass and Treble controls glving *““1ift”
and “cut”. Hum level 71dB down. Nezative Feedback 15dRB. IRReserve
power supply 300v 25 m.a., 6.3v 1.5 a, for IRadio Tuner or Tape Pre-
amp. For A.C. mains 200-250v. Speaker outpot 3 ohms. Completce in every detail with
fully punched enamelled chassis, point-to-point wiring diagrams and £4 17 9
m:trucuons. Or assembled ready for use 8 gns. plus 5/9 earr. u n

TAPE AMPLIFIERS 4-5 Watts output 200-250v Mains A.C. Suitable £6 19.11

for use with Magnovox 363 Decks. Switched equalisation. Originally 13 Gns.

R.S.C. COLUMN SPEAKERS Goyerea n
two-tone Rexine/Vynair, ideal for vocalists
and Public Address. 15 ohm ma

e C38, 15-20 watts. Fitted five8in. hxgh filux

speakers. Overall size approx. 1 Gns

42x 10 x 5in. Or Deposit 44/-and o
9mthly pmts31/5(Total£16.6.9) Carr. 10/~
Type C412, 40 watts, Fitted four 12in. 12,000 line

10 watt speakers. Overall size 21 Gns
56 x 14 x 9in. approx. Carr. 15/- J
Or Deposit £3.11.0 and 9 monthly payments of
46/7 (Total £24.10.3).

30WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group

A 4 Input, 2 volume control Hi-Fi unit with
Separate Bass and Treble
controls. Latest valves,
Strong Rexine covered
cabinet with carrying ee———
handles. Attractive black/xold perspex

G :fiacmi5 F&; 200»k . A.C. mains. Cgor
or 15 ol spea -
ers. Send S.A 17 Gns' 1276

3 for leaflet. Deposlt £3 and 9 monthly
Dayments of 3715 (Tota] £19.16.9).

12in. HIGH QUALITY L'SPEAKERS

10 Wat Model, Gavse 137060

}mesf'a or lg(O;’ll;lS. Carr..'I/G £4'1 9'1 1
£7.19.11

Carr. 10/6

20 Watt Model. 15chm. Size
18x18x10in.Gauss12.0001ines.
Rexine covered £1 extra.

Terms available on both.

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI AMPLIFIER

nghly sensitive. Push-Pull high output, with Pre-amp./Tone Control
Stages. Performance figures equal most expenslve amplifiers
available. Hum level —70dB. Frequency response +3dB 30-20,000 c/s.
Specially designed sectionally wound ultra linear output transformer
wi output valves. All first grade components. Valves EF86.
EF86, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls.
Sensitivity 12 milllvolts so that any kind of Microphone or
Pick-up is suitable. Designed for Chubs, Schools, Theatres,
Dance Halis or Outdoor Funetions, etc. For use with Elee-
==itronic Organ, Guitar. String Bass, etc. Gram. Radio or Tape.
Reserve L.T. and H.T. for Radio Tuner. Two inputs with associat-
ed volume controls o that two separate inputs such as Gram and ‘“Mike' can be mlxed 200—
250v. 50¢c{s A.C. mains. For 3 and 15 chm speakers. Complete kit of parts 12 Gns
fully punched chassis, point to point wiring diagrams and instructions. a 12/6
Supplied factory built with EL34 output valves. 12 months guarantee for 15 gns. If requitred
perforated cover with carrying handles can be supplied for 21/-. Send s.a.e. for leaflet.
TERMS: Deposit 48/- and 9 monthly payments of 33/7 (Total £17.10.3).

LOUDSPEAKER CORNER CONSOLE GCABINETS Very attractive
With polished Model M for 10* speaker 59/1 1 Model S for 12" speaker 5 G
walnut finish. Size 28 19 x 12 {ns. tweeter size 311 x 204 x 14 ins. ns

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

PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN"

TONE CONTROL PRE-AMP Two lnput sockets with asso-
K ciated controls allow mixing of ‘“‘mike’ an g am. etc., etc. High
i, Sensitivity. Valves ECC83, ECC83, EL84, EL8 EZ81. ngh quality
P sectionally wound output transformer specially designed for
Ultra Linear operation and reliable small condensers of current
Iy £ manufacture. INDIVID CONTROLS FOR BASS AND
'h\ TREBLE. Frequéncy response isdB 30-20.000 c/s. Six negative
i feedback loops. Hum level —60dB. SENSITIVITY 23 millivolts.
< = Suitable for Crystal or Ceramic P.U.s, all types ‘“‘mikes". Com-
parable with the very best designs. For Musical Instruments
such as String Bass, Electronic Guitars, etc. iReserve Power provides 300v. 30mA, and
6.3v. 1.5a. for Radio Tuner or Tape Pre-amp. Size approx. 12 x 9 x 7in. For A.C. mains 200-
250v. 50 ¢.p.s. Output for 4 and 15 ohm speakers. Kit complete to last nut. Chassis £8 1 5 o
fully punched, Full instructions and point-to-point agrams {(or factory
bulit £11.15.0). Metal cover with 2 handles avallable or 21/-, TERMS ON Carr. 11/6
ASSEMBLED UNITS: Deposit 38/8 and 9 monthly payments of 25/9 (Total £13.8.3). Send
S.A.E. for illustrated leaflet of Cabinets. Speakers. Mikes, etc.

R.S.C. BASS-REGENT 50 WATT AMPLIFIER

AN EXCEPTIONALLY POWERFUL RIGH QUALITY ALL-PURPOSE
UNIT Fortead, rhythm, bass guitar and all other musicai instruments.
For vocalists, gram, radlo, tape, and general public address.

4 UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION
consisting of a2 FANE HIGH FLUX 12in. 30 watt unit PLUS

Senfs AE. for leaflet.
Carr 30/- Or deposit
B20 MULTI-PURPOSE AMPLIFIER
especially suitable for Bass Guitar
Incorporating massive 15in. high fiux loud-
speaker. Rating 25 watts. Individual bass and
treble controls. Two Jack inputs separately
controlled. Substantial cabinet attractively
finished in Rexine and Vynalr. Séze approx
24 x 21 x 1lin. Send S.A.E. for leaflet. 292 Gns.

Or Deposit £4.14.6 and 9 monthly
payments ot 86/-. (Total £34.8.6). Carr. 17/6.

and 9 monthl ents of £5.

that two instruments
20 watt Speaker.

19; G

REFUNDED

a FANE 12in. 20 watt unit with extended frequency response. % 4 Jack lnput,s 350.
and two Volume Controls for simultaneous use of up to 4 pick-ups or ‘‘mikes".
* Cabinets covered in two-tone Rexine/Vynair with gold trimming. Fitted carry-
Separate Bass and Treble Controls giving “litt"* and ‘‘cut®.
49 Gns Or call at one of our many branches and
» compare the Bass-Regent with units at three times thg C(’)I‘s -
.10, (Total 55

G15 15 WATT AMPLIFIER for Lead or
Rhythm Guitar, Vocal Groups, etc.

High-fidelity output. Separate bass and treble
controls. Twin separately controlled inputs so
or ''mike” and pick-ups
can be used at the same time. Heavy Duty 12in.
Cabinet covered In attractive
Rex_ne/Vynaxr Size 18 X 18 x 81n Deposit 3 zns.
nS d 9 monthly payments of 43/7
= 15/- (Total£"° 15 3). S.A.E. forlea.ﬂet

FANE HEAVY DUTY HI-FI SPEAKERS
122/10A Dual Cone. 12in. 20 watt. 15 ohms. £§ 11.9
Frequency range 40 to 18,000 c.p.8. Carr. 5/9 ° %
LOUDSPEAKERS Limited number at fraction
of list price 15 ohms im-
pedance. Brand new, guaranteed. Terms available.

12in. HEAVY DUTY 30 watts 7 S5, 12/6 Normally

15in. EXTRA HEAVY DUTY 40 watts 122215 17/6
Massive units. Gauss 17,000 lines. Usually app. en.

R.S.C. GRAM AMPLIFIER KIT. 4 watts output.
Negative feedback. Controls: Vol., Tone and Switch.
Mains operation 200-250v. A.C. Fully isolated chassls.
Circuit, etc. supplied. Only 49/11.

HIGH FIDELITY 12in. 10 WATT SPEAKERS
Flux Density 12.000 lines. Impedance3or 15 ohms

TRANSISTOR SALE nunara ocr1. ocre. ocsL. 211,
OC44, OC45, 3/11, OCT5, 7/9, AF117 6/9. Post 6d. for 3

JASON MOVING COIL AMMETERS 8/9
S 0 thermo-couple type
VHF/FM %nsg:mn 1a. 21 in. P
TUNER
complete kit | R.S.C. MAINS TRANSFORMERS
with valves. | pyLLY GUARANTEED, Interleaved and Impreg-
£6 19 11 nated.  Primaries 200-250v. 50 of/s. Soreened.
p ) MIDGET CLAMPED TYPE 2§ x 2§ x 2}in,
250v., 60mA, 6.3v. 28, .. ... ...l 14/11
250- 0250v 60mA, 63v 2 , 15111

FULLY SHROUDED UPR]GHT I&OUNTDIG
CHREE IS o e
25 v. 1 3
CHARGES 300-0-300v. 100mA, 63: 4: (4 33;9

6.3v. 3a.
300-0-300v. 130mA, 6.3v. in c.t., 6.3v. la.
For Mullard 510 Am-puﬂer -
350-0-350v. 100mA, 6.3v. 4a,

850-0-350v, 160mA, 6.3v. 4a, 0,

on H.P, and

Credit Sale | 425-0-425v.200mA, 6.3v. 43, c.t., 5v. 3a. 87/9
Accounts 425-0-425v. 200maA., 6.3v. 4u, 6.3v. 4., 5v.3a 69/9
settisdlin 450-0-450v. 250mA, 6.3v. 4a, c.t., 5v. 38 .. 79/9
T TOP SHROUDED DROP-THROUGH TYPE

tnon e 250-0-250v. 70maA, 6.8v. 2a.. 0-5-6.3v. 2a. 19/9
250-0-250v. 21/8
250. 22/8
23/8
250-0-250v. 100mA, 6. , 0 L. 3209
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a... 32/9
300-0-300v. 130mA. 6.3v. da., 0-5-6.3v. 1a.
Buitable for Mullard 510 A.mphﬁer . 39/9

350-0-350v. 100mA, 6.3v. 4.
350-0-350v. 150mA, 6.3v. 4a.,
FILAMENT or TRANSISTOR POWE K Types
6.3v. 1.5a 8/8, 6.3v. 2a 7/9, 6.3v. 3a 9/9, 6.3v. 5519/8
12v. 1a 8/9, 12v. 3a or 24v. 1.5a 19/9, 0-9-18v. lla.
15/9. 0-12-25-42v. 2a 27/9.

CHARGER TRANSFORMERS 0-9-15v. 1{a, 13/11
24a, 16/11, 3a, 18/11, &a, 81/11, 6a, 25/11, 8a, 31/11
AUTO (sStep UP/Step DOWN) TRANSFORMERS
0-110/120v.-200-230-250v.  50-80 watts, 14/9
150 watts, 29/11, 250 watts, 49/9, 500 watts, 99/9
OUTPUT TRANSFORMERS

Standard Pentode 5,000 or 7,000Q to 30

ns.)

LINEAR TREMOLG PRE-AMP UNIT 51ca010 ror

use with any of our Amplifiers. Controls are Speed All 6/12v. D.C. output. Max A.C.

SELENIUM RECTIFIERS F. W (Bndged)
15, 811 28 /11 35, 915 45 12/58 & 15/9.

Push-Pull 8 watts EL&4 to 30 or 150
Push-pull 10 watts 6V6 ECL86 to 3, 5, Bor i5 0
Push-pull EL84 to 3 or 150 10-12 wstw
Push-pull Ultra Linear for Mullard 510, atc.

(frequency of interruptions). Depth (for 4I Gns
heavy orlight effect). Volume and Switch. o
R.S.C. BATTERY/MAINS CONVERSION UNITS

Type An all-dry battery | 12v.15amps F.W.(Bridged).

HEAVY DUTY SELENIUM RECTIFIERS
Oonly

Push-pull 15-18 wnus,-ectlonx.lly wound 6L6,
KTlSG etc., for 3 or 15

19/9

wound EL34, 6L6, KT66, e

BM1.
eliminabor Size 5 x 44 x 2in. approx.
Completely replaces batteries sug
plying 1.5v. and 90v. where
mains 200/250v. 50 c¢/s is available.
Complete kit with diagram 47/9 or
ready for use 59/11.

POWER PACK KIT

choke. chassis and circult. 200/250v
mains.
withcaseinlieuof ch

Consisting of Mains trans-
former. Metal Rectifier, Electrolytlcs smoothlng

Qutput 250v. SOmA 6.3v. 2a Supplled 22/1 1
26/11. Or

150 (nlly shrouded.
SMOOTHING CHOKES
150 mA, 7-10H, 250 0 12/9.
100mA, 10H,2004 9/11.
80mA, 10H, 3500 7/9.
60mA,10H,4000 4/11.

bled 38/11.
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TECHNICAL
TRAINING

/n radio tele viqian
and electronics

hether you are a newcomer to radio and elec-

tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can

fu

rther 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 fillin the coupon below and find out how ?

Many diploma and examination courses available,
including expert coaching for:

Institution of Electronics & Radio Engineers
(Brit.l.R.E.)

C. & G. Telecommunication Techns’ Certs.

C. & G. Supplementary Studies

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs’ Examination

P.M.G. Certs in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

N EW SELF-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,
signal generator and multimeter—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.

r

INTERNATIONAL CORRESPONDENCE SCHOOLS |

Dept. 171, Intertext House, Parkgate Road, London, Sw.11 :
Please send me the ICS prospectus—free and without obligation. 1
(state Subject or Exam.) |
|

|

NAME |
ADDRESS :
8.67 1

INTERNATIONAL CORRESPONDENCE SCHOOLS
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NEWS
FLASH!

R.S.G.B. Contest won with a

TN TNTNSTNTNTTN

(JOYSTICK V.FA.)

S S S S S

Peter J. Baxter, BRS 26444
with 2094 points, was this
year’'s winner of the 5th
R.S.G.B. 7 M/cs. DX contest,
receiving telephony section.

The antenna he used was a

JOYSTICK V.F.A.

YOUR ““JOYSTICK" V.F.A. STOCKISTS

BIRMINGHAM  Chas. H. Young Ltd., 170-172, Corporation Street
BRIGHTON: Technical Trading Co., Park Crescent Place
CARDIFF: Wesak Radio, 54 Daniel Street, Cathays
CHELTENHAM: Moecan Electronics Supplies, 11 Westbury Road
CHESTERFIELD: J. B. A. Tweedy Ltd., 64 Lordsmill Street
COVENTRY: Swanco Products Ltd., 247 Humber Avenue
DARLINGTON: R.S.C. Hi-Fi Centres Ltd., 13 Post House Wynd
EDINBURGH: R.S.C. Hi-Fi Centres Ltd., 133 Leith Street
GLASGOW: R.S.C. Hi-Fi Centres Ltd., 326 Argyle Street
R.S.C. Hi-Fi Centres Ltd., 403 Sauchiehall Street
R.S.C. Hi-Fi Centres Ltd., 91 Paragon Street
Short Wave (Hull), 24a, Newland Avenue
LEICESTER: S. May Ltd., 12-14 Church Gate
LIVERPOOL: Stephens-James, Ltd., 70 Priory Road
LONDON: G. W. Smith & Co. Ltd., 3-34 Lisle Street, W.C.2
Lasky's Radio Ltd., 118 & 207 Edgware Road, W.2
Lasky’s Radio Ltd., 33 & 42 Tottenham Ct. Rd., W.1
Lasky's Radio Ltd., 152/3 Fleet Street, E.C.4
Alfred Imhof Ltd., 112-116 New Oxford Street, W.C.2
MANCHESTER: R.S.C. Hi-Fi Centres Ltd., 60A Oldham Street
MIDDLESBROUGH: R.S.C. Hi-Fi Centres Ltd., 106 Newport Road
PORTSMOUTH: Technical Trading Co., 350—-352 Fratton Road
PURLEY: G3HSC, 45 Green Lane (Dem. by appt. Tel. 01-UPL 2896)
SHEFFIELD: R.S.C. Hi-Fi Centres Ltd., 13 Exchange Street, Castle
Market Buildings
SOUTHAMPTON: Technical Trading Co., 72 East Street
WORTHING: G.W.M. Radio Ltd., 4042 Portiand Road

HULL:
HULL:

BY THE TIME THIS LIST APPEARS IN PRINT IT WILL
BE INCOMPLETE—SO PLEASE INQUIRE AT YOUR
LOCAL DEALER OR DIRECT TO:

PARTRIDGE ELECTRONICS LTD.

CAISTER HOUSE, PROSPECT ROAD,
BROADSTAIRS, KENT. Tel. OTH3 62535
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FPECIAL

INTEREST

EXCLUSIVE LASKY'S BARGAIN —

SOLID STATE
MULTIPLEX STEREO
AM/FM TUNER/
AMPLIFIER CHASSIS

Model T1I0B—made for U.K. use by
famous North Ajerican manu-
facturer and originally installed in
De Luxe HI-Fi consoles costing
several hundred pounds. The
chassis is of outstanding appearance
and quality and offers many unigue
features pius an extremely compre-
hensive specification.

Features @ Beparate transistorised AM and FM tuners @ 3 AM wavelmndu—LW MW
and Continental T.R. band @ full FM cover with 5 push button pr

ITE

TRUCTORS BARG

I THE SKYROVER De Luxe

7 transistor plus 2 diode superhet, 6 wave-
band portatle recelver covering the full
Mediwin Waveband and 8Short Waveband
31-94M and alao 4 separate switched band-
spread ranges, 13M., 16M., 19M. and 25M.,
with Band Spread Tuning for accurate
Station Selection. The coll pack and tuning
heart is completely factory assembled,
wired and tested. The remaining assembly
can be completed in under three hours from
our easy to follow, stage by stage instruc-
tions. Buperhet, 470 Kcfa. Al Mullard
Transistors and Diodes. Uses 4 U2 batteries.
5in. Ceramic Magnet P.M. &peaker. 500 mW
Output. Telescopic and Ferrite Rod Aerial.
Tone Circuit with separate Tone Control.
Volume Control. Tuning Control and Wave-
band Belector. In wood cabinet, size 11{x64x
3in. covered with washable material, plastic

LONG WAVEBAND COVER
FOR THE SKYROVER
A simple additional circuit provides

(sep. tuning controls for AM and FM ranges) @ built in multiplex decoder with unique
FMX feature which provides automatic switching from mono to stereo when stereo signal
i8 received and vice versa @ unique aplit a tacility for play of radio
plus any other source @ channel reverse @ switched Inputs for tape and auxiliaries (sep.
gockets for tape in and out) @ switched extension speaker outlet ® thermal safety trip
® socket for stereo headphonea.

Tech. speo.: Output 10 watts RME per channel; output imp. 8Q p.c.; sensitivity 50mV
for 8W output at 1 Ke.; input imp. 100 K Q p.c.; 12 unlque tumbler type function controls,
8 push button wavechange and station selection controls, vol., bass, treble and balance
controls, push button contour {loudness) control; illuminated tuning scale; AM rangea:
MW 520-1640 Kcfs, LW 140-200 Kc/fs, Continental TR 170-345 Kc/s: FM range 88-108
Mc/s with switched AFC. Operates on 200/250V A.C., 50 or 60 c/s. Size 17} x 8 x 12in.

LASKY'S PRICE B9 Gns Ppost & Packing 20/-

A range of Hi-Fi Console Cabinets by the same famous manulacturer are available at
atmost 4 list price and may be seen at our Hi-Fi Audio Centres.

NEW! LASKY'S CLEAR PLASTIC
PANEL METERS

Precision made in Japan by HIOKI. Each meter boxed and
tally guaranteed with all fixing nuts and washers. Sizes are
of front panel. Add 1/6 Post on each,

Type KR-52 3 x 2ﬂn (illalstrated)

1mA 8 Meter,
Type MK-45A 1{in. square
1mA DC, .

MICROPHONE BARGAIN
STC MODEL 414

A high quality omni dlrechoml moving coil mlcrophone—suunhle
for nse with sound r nt and P, tape recorders,
transistor a etc. A d case for free
standing or hand held use—size 2} x 2} x z‘m Complete with 6ft.
of screened cable. New and unueted in makers cartons—fully
guaranteed.

Type A low imp. 2600
Type B High imp. 50K Q

Laxky's Price £1.19.6 Post
Lasky’s Price £2. 5.0 2/

NEW INTERNATIONAL TAPE

FAMOUS AMERICAN MADE
din.

BRAND TAPE AT RECDRD LDW PRICES
5%in. Long play, 1200ft. Acetate 12
51in. Standard play, 850ft. PYVC 11
5fin. Long play, 1200ft. Mylar .. 15
83in. Triple play, 2400it, Mytar ,. 45
7in. Standard play, 1200ft. Acet. 12
7in. 8Standard play, 1200ft. Mylar 12
7in. Long play, 1800it. Mylar ., 19

Message tape, 150ft. 2
Message tape, 225ft. 3
Message tape, 308ft. .7
. Triple play, 608ft. Mylar = 10
in. Triple play, 980ft. Mylar 17
Double play, 1260ft. Mylar 15
Long play, 900ft. Acetate 10

SoRcORORO®
cocamooTd

Standard play, 600ft. PVC 8 7in. Double play, 2400it. Mylar 26
Triple play, 1800ft. Mylar 35 7in. Long play, 1800ft. Acetate 15
5“\1 Double play, 1800it. Mylar 22 7in. Triple play, 38001t. Mylar .. 50

P. & P. 1/- extra per reel. 4 reels and over Post Free

Musicassettes—over 100 titles in stock Philips, Mercury, Fontana, C.B.8., Pye,
Reprise W.B. S8end 8.A.E. for full list.

207 EDGWARE ROAD, LONDON, W.2
33 TOTIENHAM CT. i, LONDON, W,

154'3 FlEET uTHEET LIII"d[]{]N [ A

Tal: 01-723 3271
Tel; 01-636 26056

TP.I.: FLEgt §1. 2833

ALL MAIL [IFIIJEHS AND E{JHHESPUHIJEHEE T0: 3-15 CAVELL ST, TOWER HAMLET

of the 1100/1950M. band (in-

. i =
cludh;; 1500M . Light prograrame). This tr.iw:;dnnd carrying handle. Car aerial sockeb
is In addi to all Medi :

and Bhort wavebands. All necessary

components with construction data. g:xg\l:i(l,:'lor £8 .1 9 . 6 gﬁsetxtu

Only 10/- extra Poat Free.
This conversion is suitable for receivers
that have already been constructed.
Data 2/8 extra: refunded if you purchasc
the parcel. All componcnts available separately.

H.P. Terma: 80/- deposit and 11 monthly
payments of 12/9. Total H.P.P. £10.0.3.

Four U2 batteries 3/4 extra.

SPECIAL PURCHASE—UHF/VHF TV TUNERS

Well known British toakers surplus stocks. Now available for the first
time to the Home Constructors. Add 2/6 Post and Packing on each.

VALVE UHF MODEL (illustrated)
In metal case size 4 x 6 x 1}in. Fully tunable—complete with PC86 and
PCB8 valves. | ASKY'S PRICE 29/6 Without valves 7/6

TRANSISTORISED VHF TUNER
Sub-miniature turret type fitted with 12 sets of coils and 3 Mullard
AF102 transistors. In metal case size 3 x 1§ x 2{in.

LASKY'S PRICE 37/6

TRANSISTOR FM TUNER
CHASSIS

Fully tunable—range 88 to 108 Mc/s. Completely
wired on printed circuit. 10-3 Mc/s. 1F. 6 trans.
istors and 3 diodes. 8low motion tuning drive.
Size 6} x 4 x 2in. Operates from any 9v. D.C.
source. Full data and circuit supplied.

LASKY'S PRICE £7.19.6 post 5/- extra.

Write for details of
Package Deals

SINCLAIR SUPER MINIATURE KITS

THE MICRO-8 miniature radio only 14/g x 13/, x 1{in.
THE MICRO/FM (tuner/receiver)
THE MICROMATIC World's smallest radio kit 14/ x 13/“7 x )m
THE MICROMATIC Ready built tested and guaranteed
THE Z-12 12 watt amp. and pre-amp fully built

PZ-8 powerpackfor Z-12 . ..........c..0.ueuns
STEREO 25 Pre-amplifier control unit fully built

NOW AVAILABLE! — JOYSTICK AERIALS

riable fr nd . With a variable
mtmlng unn these antennae perform as 8 hlgh 'Q’ device at any selected Meduun or Short
waveband. Send for 8.A.E. for descriptive leaflet.

-
®
FABREER

AERIALS (7 6~ Long) Matching units

VFA Standard 15 0 AT.V.3A 2312 6

VFA De Luxe £519 6 A.T.V. 4 24 4 0
A.T.V. 4/RF £ 6 0

GORLER UT 340 FM/VHF TUNING HEART

Permeability tuned—covering 87 to 108 Mc/s. For yse with one ECC85 valve. In metad
case size 3 x 24 x 13in. Circuit supplied.

LASKY’'S PRICE 15/11 Post 2/-. ECC85 valve 8/- extra.

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET 85, GET 86 2/6; 3734, 874P 8/6;0C45. 0C71, OC81D 4/8; 0044, OC70,
0C76, OCBL 5/6; (match pair 10/8); AFil7, 0C200 8/8; 0042, OC43, 0T73, 0C82D 7/6;
0C:201, 0C204 15/-; 0C205, PC206 19/8; OC28 24/6; OCT5 8/~

TRANSFILTERS

by BRUSH CRYSTAL CO. Available Irom stook.

TO—O1B 465 ke/s. + 2 kels. TO—02D 470 kefs. + 1 kefs. 9/6 each
TQ-—O01D 470 ke/s. + 2 kels. ‘TF—O1B 485 ke/s. + 2 kefs.
TO—O02B 465 kcfs. + 1 kefs. TF—OLD 470 kc/s. + 2 kefa. Post 6d.

Lentres

4:. TDTTEHHM! CT. R0, LONDON, W1

g1 pm

Tel: 01-580 2573

3 97849

na EDG‘.’MHE Fiﬂﬁ.l] LONDON, W.2

1, o, Th

ONDON, E.1 Tel.: 01-790 4321
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Hi-F1 AMPLIFIERS — TUNERS — RECORD PLAYERS

20+20 GARRARD
STEREO 4 PLAYER
AMP. [ AT-60
AA-22U

TRANSISTOR MIXER. MODEL TM-1. Four channels. Battery
operated. Kit £11.16.6. Assembled £16.17.6

TRANSISTOR STEREO AMPLIFIER, Model AA-22U. 20 +
20W + 1dB over 15 to 30,000 c/s into 8Q. 5 stereo inputs each
channel. Versatile controls. 20 transistor, 10 diode circuit. Modern
low silhouette styling . . . matches AFM-1, AFM-2 Tuners. Kit
£39.10.0. Assembled £57.10.0 (Cabinet £2.5.0 extra).

GARRARD AUTO/RECORD PLAYER. Model AT-60, less
cartridge £14.12,10. With Decca Deram pick-up £19.7.4 incl. P.T.

LOW-COST MONO AMPLIFIER, Model MA-5. 5W. Built in
pre-amp. Inputs for Gram, Radio. Separate bass, treble, volume
controls. Easy printed circuit construction. Modern functional
appearance. Kit £11.9.6. Assembled £15.15.0

HI-FI MONO AMPLIFIER. Model MA-12. 10W output, wide freq.
range, low distortion. Use with control units. Models UMC-1 (Mono)
or USC-1 (Stereo). Kit £12.18.0 Assembled £16.18.0

CONTROL UNITS. Mono, UMC-1. Kit £9.2.6. Assembled £14.2.6.
Stereo, USC-1. Kit £19.19.0. Assembled £27.5.0.

DE LUXE STEREO AMPLIFIER, Model S-33H. 3 + 3W output. Three
stereo inputs . . . ceramic/crystal pickup, radio tuner and aux. Separate bass,
treble, volume and balance controls. Easy printed circuit construction.
Attractive styling. Kit £15.17.6 Assembled £21.7.6

Hi-FI STEREO AMPLIFIER, Model $-99. 9 + 9W output. Ganged
controls. Stereo/Mono gram, radio and tape inputs. Push-button selection.
Printed circuit construction. Matches FM-4U and AFM-1 tuners in styling.

Kit £28.9.6 Assembled £38.9.6

L L T T T T R TR G CH EHHTHH R TR ET

HIGH PERFORMANCE CAR RADIO CR-1

Superb long and medium wave
entertainment wherever you drive.
Complete your motoring pleasure
with this compact outstanding unit

@8 Latest semi-conductors (6 transistors. 2 diodes) @ For 12 volt positive
or 12 volt negative earth systems @ Powerful output (4 watts) @ Pre-
assembled and aligned tuning unit @ Push-button tone and wave change
controls @ Positive manual tuning @ Easy circuit board assembly

@ Instant operation, no warm-up time @ Tastefully styled to har
with any car colour scheme @ High quality output stage will operate two
loudspeakers if desired. Can be built for a total price.

Kit (less spkr.) £12.17.0 incl. P.T. (6" x 4” LS £1.4.5 extra).

T R T R TR

RADIOS

“OXFORD” LUXURY PORTABLE

e — Model UXR-2. 7 transistor, 3 diode Gircuit.

i 77 x 4” LS. Push button LW/LM and Tone.

Specially designed for use as a domestic or

personal portable receiver. Many features,
including solid leather case.

Kit £14.18.0 incl. P.T.

TRANSISTOR PORTABLE. Model
UXR-1. Pre-aligned LF. transformers.
printed circuit. Covers LW. and M.W,
Has 7" x 4" loudspeaker. Real hide case.

Kit £12.11.0 incl. P.T.

JUNIOR EXPERIMENTAL WORKSHOP
Model EW-1. More than a toyl Wili
make over 20 exciting electronic devices,
incl.: Radios, Burglar Alarms, etc. 72
page Manual. The ideal present]

’ Kit £7.13.6 incl. P.T.

TRANSISTOR STEREO FM TUNER. Elegantly designed to
match the Stereo Amplifier, model AA-22U seen above. Many
special features include built-in power supply. Available in two
units sold separately, can be built for a TOTAL PRICE KIT (STER-
EO) £24.18.0 incl. P.T. Cabinet £2.5.0 extra. (MONO) version
£20.19.0 Kit.

WHEN IN LONDON VISIT THE HEATHKIT CENTRE

233 Tottenham Court Road, W.1
We open MONDAY-FRIDAY 9 a.m.-5.30 p.m.
SATURDAY 9am.-1.0 p.m.
Telephone No.: 01-636-7349

WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE
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() ENJOY YOURSELF & SAVE MONEY

Finished models provide years of superlative performances

TEST INSTRUMENTS

Our wide range includes:
3” LOW-PRICED SERVICE OSCILLO-
SCOPE. Model 0S-2. Compact size 5" x
73" x 12" deep. Wt. only 931b. "Y” bandwidth
2 c¢/s-3 Mc/s +3dB Sensitivity 100mV/cm.
T/B 20 ¢/s-200 kc/s in four ranges, fitted mu-
metal CRT Shield. Modern functional styling.
Kit £23.18.0 Assembled £31.18.0

5" GEN.-PURPOSE OSCILLOSCOPE.
Model 10-12U. An outstanding model with
professional specification and styling. “Y”
band width 3c/s-4:5 Mc/s + 3dB. T/B 10 ¢/s-
500 kc/s. Kit £35.17.6. Assembled £45.15.0

DE LUXE LARGE-SCALE VALVE VOLT-
METER. Model 1M-13U. Circuit and speci-
fication based on the well-known model V-7A %
but with many worth-while refinements. 6”
Ernest Turner meter. Unique gimbal bracket
allows operation of instrument in many posi-
tions. Modern styling.

Kit £18.18.0 Assembled £26.18.0

VALVE VOLTMETER. Model V-7A. 7 voltage
ranges d.c. volts to 1,500 A.C. to 1,500 r.m.s. and 4,000
peak to peak. Resistance 0-1(2 to 1,000MQ with internal
battery. D.C. input resistance 11M(Q. dB measure-
ment, has centre-zero scale. Complete with test prods.
leads and standardising battery.

Kit £13.18.6 Assembled £19.18.6

MULTIMETER. Mode! MM-1U. Ranges 0-1-5V to
1,500V a.c. and d.c; 150¢A to 15A d.c.; 0-2Q to 20MQ
4%” 50pA meter.

Kit £12.18.0 Assembled £18.11.6

R.F. SIGNAL GENERATOR. Model RF-
1U. Up to 100 Mc/s fundamentals and 200
Mc/s on harmonics. Up to 100mV output.
Large accurate, calibrated dial scales. Factory
wired and aligned coil and band switch
assemblies. Ideal for the service shop. Kit
£13.18.0. Assembled £20.8.0.

TV ALIGNMENT GENERATOR. Model
HFW-1. Covers 3:6 Mc/s—220 Mc/s with
0-42 Mc/s max. sweep width. Stable all-
electronic sweep circuit. Built-in marker
oscillators—5 Mc/s crystal and 20 to 60
Mc/s variable. AGC circuit. Positive action

s

return trace blanking. Kit £38.18.0.
Assembled £49.15.0. HFW-1
TRANSISTOR POWER SUPPLY.

Prices and specifica-
tions subject to change
without notice

Model IP-20U. Up to 50V, 1-5A output
Ideal for Laboratory use. Compact size.
Kit £35.8.0 Assembled £47.8.9
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VALVE TUNERS LATEST MODELS

TUNERS
E «—FM
5 AM/FM >

% HI-FI FM TUNER. Model FM-4U. Covers 88-108 Mc/s. Fly-
wheel tuning. Pre assembled and aligned. R.F. tuning unit (£2.15.0
incl. P.T.) with L.F. output of 10-7 Mc/s and [|.F. amplifier unit, with
power supply and valves (£13.13.0). For free standing or cabinet
mounting. Total Kit £16.8.0

STEREO AMPLIFIER, TS-23 BOOK SHELF SPEAKER

Low-priced 3 +3 watt TRANSISTOR AMPLIFIER, TS-23

Breaks the price barrier in quality stereo amplifier cost. Incomporates all the
essential features for good quality reproduction from gram, radio and other
sources. 3W rms (15Q) each channel. Good frequency response. Modern,
compact, slim-line styling. Ganged controls. 6 position selector switch,
16 transistor, 4 diode circuit. Walnut veneered cabinet, optional extra.
Kit (Amplifier) £17.15.0 Cabinet £2.0.0 extra.

% HI-FI AM/FM TUNER. Model AFM-1. Covers AM 16 to 50
200-550 and 900-2000 metres FM 88-108 Mc/s. Pre-aligned
Tuning Heart (AFM-T1—£4.13.6 incl. P.T.) and I.F. amplifier (AFM-
A1—£22.11.6). Printed circuit board, 8 valves. Built-in power
supply. Total Kit £27.5.0
+ Models available in two units for your convenience.

MULTIPLEX DECODER, Model SD.1. Convert above models
to stereo at low cost. Transistorised circuit. Self powered. Compact, veneered, Fully finished cabinet, kit £8.18.0.
matching unit. Kit £8.10.0. Assembled £12.5.0. TOTAL PRICE KIT £13.16.0 incl. P.T.

LU T G R O D T T T AR

Build Britain’s Best Electronic Kits

No special kit-building skills or Electronic knowledge required

Good performance from a Mini speaker with the "AVON’ BOOKSHELF
SPEAKER SYSTEM. Occupies the minimum space consistent with first
| class reproduction. Only 73* x 133" x 82” deep. Two special speakers 63°
BASS, 38" HF unit and crossover network. Kit £4.18.0 incl. P.T. Walnut

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model
SSU-1. Ducted-port bass reflex cabinet
“in the white”. Two speakers. Vertical
horizontal models with legs, Kit £12.12.0
without legs, Kit £11.17.6 incl. P.T.

“AMATEUR” EQUIPMENT

80-10m TRANSMITTER, DX-40U.
Power inputs 75W. C.W., 60W peak
CC phone. Output 40W to aerial.
Provision for VFO.

Kit £29.19.0 Assembled £41.8.0

The BERKELEY SLIM-LINE
SPEAKER SYSTEM., fully finished

AMATEUR BANDS RECEIVER
Model RA-1. To cover all the Amateur

Berkeley

walnut veneered cabinet for faster con-
struction. Special 12" bass unit and
4” mid/high frequency unit. Range
30-17,000 c/s. Size 26” x 17” only 73~ deep.
Modern attractive styling. Excellent value.

Kit £19.10.0 Assembled £24.0.0

COTSWOLD SPEAKER SYSTEMS.
Outstanding performance for price.
MFS: Size 36” x 163" x 14" deep.

Kit £25.12.0  Assembled £33.17.0
STANDARD: Size 26” x 23" x 14%” deep.
Kit £25.12.0 Assembled £33.17.0

(TR R U TR TR

e o

LHeat_hklt ey

Send for
= this ,
Catalogue

its FREE

32 pages, many models
in colour . .. Hi-Fi Audio,
Radio . . . Amateur gear.
Britains largestselection
of top quality, electronic
kits.

Mail for your own copy Today! —)

Bands from 160-10 metres. Many special
features, including: half-lattice crystal
filter; 8 wvalves; signal strength “S”
meter; tuned R.F. Amp. stage.

Kit £39.6.6 Assembled £52.10.0

160-10M TRANSMITTER. Model DX-
100U. Careful design has achieved high
performance and stability. Completely
self-contained.

Kit £81.10.0 Assembled £106.15.0

COMMUNICATIONS TYPE RECEIVER. Model
RG-1. A high performance, low cost receiver for the
discriminating listener. Frequency coverage: 600
ke/s-16 Mc/s and 1-7 Mc/s—32 Mc/s.

Kit £39.16.0 Assembled £53.0.0

GD-IU
230 Mc/s in 6 bands. Can be used as absorption wave-meter. Aligns IF

GRID DIP METER Model GD-IU. Covers 1-8 to

stages traps, filters etc., etc. Compact size . .. can be held in one hand. Kit
£11.9.6. Assembled £14.9.6. Coil set for ext. freq. to 360 kc/s 17/6 extra.

THE WORLD’S SMALLEST KILOWATT LINEAR

Model HA-14

1000 watts pep. Tunes 80-10 metres. ALC
output to exciter. Built-in SWR meter. Many
other features. Kit £49.10.0.

Many other SSB models available. See latest
catalogue for full details.

To DAYSTROM LTD. Gloucester. Tel. Glos. 20217. ——I
| Please send me FREE CATALOGUE YES/NO |
Further details of model(s) . . ...ovviineneiareenencnnns ceeeeeeee )

Deferred terms available in UK over £10 .
| NAME .....
Prices quoted are Mail Order prices, I :I\nnnsss

retail prices slightly higher. [osresirserse sz re e eeee DRV
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VIKING TRANSISTOR

40-50 WATT AMPLIFIER

OPERATING INSTRUCTIONS
GENERAL, An extremely re-
liable lightweight amplifier cap-
able of giving 40-60 watts of
undistorted sound, made pos-
sible by the use of the latest
semi-conductors (transistors)
and techniques which ensure
space-age reliability under the
most rugged conditions. It is
designed as a general purpose amplifier particularly suitable for use with
musical instruments that require exceptionally high treble response (not
recommended for Bass Guitar). Tremolo facilities are available on Channel
1 only. INPUTS—CONTROLS—CHANNEL 1 (Tremolo): this contains
two high gain input jack sockets controlled by Volume Control 1 which is
mounted directly above the two sockets marked tremolo. BASS 1: gives
a controlled boost to the lower frequencies on Channel 1 only. TREBLE
1: gives a controlled boost to the high frequencies on Channel 1 only.
TREMOLO: this operates on Channel 1 only and the variations of inten-
sity and speed of the Tremolo beat is adjusted by the controls DEPTH
and SPEED. A socket is provided in the rear of the amplifier so that the
Tremolo ma{ be switched on and off by the use of a footswitch plugged
into the socket. If you wish the Tremolo to be used without the foot-
switch, this is sible as the footswitch is only used to short out the
effect. INPU’I%)s AND CONTROLS—CHANNEL 2 (Normal): this
contains two high gain input jack sockets controlled by Volume Control 2
which is mounted directly above the sockets marked Normal. TREBLE:
gives a controlled boost to the treble frequencies on Channel 2 only.
MAINS VOLTAGE: fully adjustable, 200-250 volts, A.C. 50 cycles.
POWER OUTPUT: 40-50 watts sine wave British rating. Very little
distortion. OUTPUT IMPEDANCE: 8 ohms. Price 21 gns. plus £1
postage and packing.

WOLSEY U.H.F. AERIAL AMPLIFIER, two stage, gain 23 dB, noise
factor 8 dB, power consumption 6 mA at 14 volts. Two AF186 tran-
sistors, complete with built-in power supply in metal case, list price
9 gns., our price 44 gns. plus 2/6 postage and packing.

MAINS TRANSFORMER, primary 200/250 volt, secondary 425/425
volt. 250 mA, 6'3 volt 4 amp, 5 volt 3 amp; fully shrouded. chassis
mounting. Price £2.5.0 plus 7/6 postage and packing. Auto transformer
step-up-step-down, 240/110 voit 400 watt. Price £1.5.0 plus 7/6
postage and packing.

MAINS TRANSFORMER 200/250 volt, secondary 250/250 volt, 70 mA,
6'3 volt, 3 amp drop through. Price 12/6 plus 4/6 postage and packing.
Elac 10 inch, 10,000 lines ceramic magnet, 8 or 16 ohms, 7 watt, £1.9.6
plus 4/6 postage and packing.

POCKET MULTI-METER

Size 3} x 24 x 14in. Meter size 2} x 1}in. Sensitivity 1000
Q.P.V. on both A.C. and D.C. volta, 0-15, 0-150, 0-1000.
D.C. current 0-150mA. R 0-100k Q. C

with test prods, battery and full instructions, 42/, P. & P.
3/6. FREE GIFT for limited period on)y. 30 watt Electric
Soldering Iron value 18/- to every purchaser of the Pocket
Multi-Meter.

40W FLUORESCENT LIGHT KIT

Incor GEC Choke size 8iin. x 1¥n. x 1iln

2 bi-pin holders,

starter and starter-holder. P. & P. 5/6.

Similar to above: 80W. Fluorescent Light Kit in-

corporating GEC choke size 113in. x 1}in. x 13n.

2 bi-pin holders, starter and starter holder. 1 7 /6
P. & P. 6/6.

Twin 40W Choke Instant start for 2 x 2ft. tabes 17/6. P. & P. 5/6.

3 to 4 Watt AMPLIFIER

3-4 watt Amphfier bullt and tested. Chsaasis size 7 x 3} x
1in. Separate bass, treble and volume controi. Double
wound mains transformer, metal rectifier and output
tranaformer for 8 ohma speaker. Valves ECC81 and V6.
£2.5.0 plus 5/0 p. & p.

The above in Kit Form, $1.14.8 plus 5/6 p. & p.

““MUSETTE" 6-Transistor Superhet Portable Radio
e 2} Speaker. % 6 Transistor Super-
het Output 200mW. J Plastic Cabinet
in red, size 4§ x 3° x 1§ and gold
speaker louvre. ¥ Horizontal Tuning
Scale. % Ferrite Rod Internal Aerial.
Y¢ IF 460 kcfs. All components
Ferrite Rod and Tuning Assembly
mount on printed board. Operated
from PP3 Battery. v Fully compre-
hensive instructions and point-to-point
wiring diagram. v¢ Printed Circuit

Board. ¥ Tunable over medium and Girout ‘-.mulryinzm
long waveband. ¥ Car aerial and g:::p&lch pu:.a.DP.kP. 32/{36.
earpiece socket.

8 VALVE STEREO _3-4 WATTS
RADIOGRAM  PER CHANNEL
CHASSIS Mgnufacturer

Superb new 8-valve chassis covering long, medium and short waves om
AM, also VHF transmissions on FM. AM circuit’s high sensitivity permits
internal aerial for most stations. Well-known Gorler tuning heart im
separate FM 1ilnpm;. To(;n:.:l axlmd volumelcxxh:dtrols.
Extra large illuminated dial. External and
FM aerial inputs. Gram. pick-up socket. £1 4_1 4,0
Standard 3 ohm speaker. 200/250 volts A.C.

Size 17 x 7 x 51 in. deep. P.&P. £1

Type E MOTOR | sijicon
Small A.C. mains motor oA
230250 _ volts ~ complete Rectifiers
with gearbox, r.p.m.

Price 15/- plus 4/- P. & P, | 230 v. P.I.V.
Similar to above motor ’éﬁo fo ;aénps.
but without gearbox. Price Pl;Kstpr' »

9/6 plus 3/- P, & P.

TRANSISTORISED 13 WATT

AMPLIFIER
comptising 2AC 128, 20C 75 and 2
AA129 segarate bass and treble volume
controls. Complete with Power Supply
AC mains 240 v. Size 7§* x 33" x 27,

Price 50/- plus 2/6 P. & P,
POWER SUPPLY KIT

A.C. MAINS 200-250 V

Incorporating “C” core type mains
transformer, full wave metal rectifica-
tion and smoothing condenser. Smooth
output 250 v. 250mA and 6-3v. 4 amp.
for Heaters. 25/-. P. & P. 9/6.

63 Std. 850ft.
7* Std. 1200ft.
3" L.P. 240ft.
5;' L.P. 12001t.
77 L.P. 18001t.
65%" D.P. 1800ft.
P. & P. on each 1/8, 4 or more post free

EXTRACTOR FAN | gee

===, AC Mains DOORBELL
230/250v. | Complete
cq&pletﬁ with mains
FviC o p‘ﬁ transformer
ey | 2dov.ACE
GLZex 4'x bell push
Price 27/6 | Frice 12/8
Blus. o P& p.

8-watt 4-valve PUSH-PULL
AMPLIFIER & METAL RECTIFIER

Size: 9* x 6” x 1}*. A.C. Mains, 200-250V 4 valves.
For use with Std. or L.P. records, musical instru-
ments, all makes of pick-ups and mikes. Qutput 8
watts at b per cent of total distortion. Separate
bass and treble lift control. Two inputs, with
controls for gram. and mike. Output transformer tapped for 8 and 16 ohm
speech coils. Built and tested, £4.4.0. P, & P. 11/, 8" x 5" speaker to suit
price 14/6 plus 1/6 P. & P. Crystal mike to suit 12/6 plus 1/6 P. & P.

GEC KETTLE ELEMENT

3,000W WITH AUTOMATIC EJECTION
200/240 v. Size of hole required 14",
List Price 32/-. Our PRICE

15/-. P. & P. 1/6.

NEW TRANSISTORISED CYLDON
SIGNAL GENERATOR U.H.F. TUNER

8ize 54" x 34" x_1}". For IF and RF |sopplete with PCSS and PC86
al

RADIO & TV COMPONENTS (Acton) LTD

21c High Street, Acton, London, W3

Shop Hours 9 a.m.—6 p.m. Early Closing Wednesday
GQoods not despatched outside U.E. Terms C.W.0.
AUl enguiries Stamped Addressed Envelope

nd AF output 700 cfs fre- | yalves, Full variable tuning.
quency coverage 460 kofs to 2 me/s in | New and unused. Size 4} x 5§ x
switched frequencies. Ideal for align- §)y4in ~ Complete with circult
t to our Elegant Seven and Musette. | jiaoram, 35 / plus 3/8

-~ P.&P.

mend

Built sad tested. 39

Also at 323 EDGWARE ROAD, LONDON, W.2. Personal shoppers only.
Early Closing Thursday.  All orders by post to our Acton address.

P.& P.3/6
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Elegant Seven mr 11 4 COMBINED PORTABLE

and CAR RADIO _
SPECIAL OFFER

Buy yourself an easy to build 7 transistor radio and save at least
£10.0.0. Now you can build this superb transistor superhet radio
for under £4.10.0. No one slse can offer such a fantastic radio with

80 many de luxe star features.

% De luxe grey wooden cabinet size 12§” x 84" x 3}".
% Horlzontal easy to read tuning scale printed grey with black letters,
slze 113" x 2
Y High 'Q* ferrite rod aerlal.
% LF. neutralization on each separate stage. ONLY £4 4 0
% D.C. coupled push pull output stage with b L
A.C. feedback Plus 7/6 P. & P. Parts List and
% Room fliling output 350mW. circult dlagram 2/6 FREE with
% Ready etched and drilled printed circult parts.
board back printed for fool proof
construction,
Y Fully compreh I Instructl and point-to-point
wirlng diagrams.
Y Car aerial socket. POWER SUPPI.]Y KIT
% Fully tunable over medium and long wave. 168-535 metres To pl{rchasers_ of Eleggnt
and 1250-2000 metres. Seven’ parts, incorporating
% All components ferrite rod and tuning assembly mount on ma‘;ns tmn:‘f_mmefl f:Ctiﬁel'
printed board. and smoothing condenser,
% 6 P.M. speaker. ac. mans 200,260 vors. CONPONENTS (AcTon) LTD.
% Parts list and circult dlagram 2s. 6d. free with parts. Output 9v 100mA. 7/6 extra.

All orders by post to be sent to our Acton address 21C HIGH STREET, ACTON, LONDON, W3

323 EDGWARE ROAD,

OPEN 9 a.m.—6 p.m. INCLUDING SATS. EARLY CLOSING WED.

LONDON, W2 GOODS NOT DESPATCHED OUTSIDE UK. TERMS C.W.0.

Personal shoppers only. Early closing Thursday. All enquiries stamped addressed envelope

THE

PEMBRIDGE
COLLEGE

OF ELECTRONICS

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course, of sixteen months’ duration, provides a fundamental
training for radio and television engineers. It includes theoretical
and practical instruction on transistor television receivers, U.H.F.
television receivers and colour television.

Exactly half the time is spent on practical work and the course
provides excellent practical experience on valve and transistor
radio receivers and high-fidelity equipment and all wel! known
makes of television receivers.

The Course is recognised by the Radio Trades Examination Board
(R.T.E.B.) for the Radio and Television Servicing Certificate
examinations.

Next Course commences 5th September, 1967.

FOR TRAINING e e o e e
[To: The Pembridge College of Electronics (Dept. P11) l
34a Hereford Road, London, W.2.
Please send, without obligation, details of the l
N RA )IO Full-time Course in Radio and Television.
Name {
AND TELEVISION | == |
CMP 8 }
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RADIONIC

ABSORBING

and

EXCITING!

Unique and brilllantly simple. Hundreds of educational establish-
ments—Universities, Technical Colleges, Schools, the Armed Forces—
are already using Radionic for electronic instruction. Enthusiastic
owners range from 9 to 82 years of age.

Sel d by the C 11 of Industrial Design for all British Design
Centres. Featured in Sound and Television broadcasts.

‘The system s beautifully engineered from top quality British components. No

soldering. No mains. No prior knowledge ded. Simply o

on perforated transparent banel, position brass connecting strip underneath.

fix with 6BA nuts and circuit works with full efficlency. You can then dis-

mantle and build another circuit. Your results are guaranteed by our

Technical Department and News Letter Service. All parts available

separately for conversion or expansion of sets.

UNIQUE! Our “No soldering” printed circuit board for superhet port-

able. Simply insert components and tighten nuts.

No. 1Set £5.18.6 14 Circuits (Earphone)

No. 2 Set £6.19.6 20 Circuits (Earphone)

No. 3 Set £10.19.6 22 Circuits (7 x 4in. Loudspeaker output)

No. 4 Set £14.19.6 28 Circuits (include 6 Transistor and reflex superhets)
Prices (Post Free)y

(Plus P.T. increases of 1/8; 1/11; 3/1; 4/2d respectively)

Full details from:
RADIONIC PRODUCTS LIMITED

STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX

Tel. CRAWLEY 27028 (Trade Enquiries invited)

RADIO & ELECTRONIC
CONSTRUCTION SYSTEM

Practical Layout

Theoretical Circuit

Our ‘E’ Seriss of basic electronic circuits Is avallable separately. Send
for details of £/508 our do-it-yourself computer

UNREPEATABLE OFFER!

P.A.-BASS AMPLIFIER

READY BUILT AND TESTED

onty £12-19-6

PLUS 12/6 P.P. INS.

MODEL PX15

; 15 WATTS OUTPUT
Precision built, High Grade JAPANESE 8 Transistor,
3 Wave Band Radio. Very sensitive with excellent tone. A frsteet o e 8 0 T e G 5 100
Coverage:— M.W. 525-1650 Kc/s. L.W. 160-350 Kc/s. S.W, 6-16 tull 15 watts at 15 ohms speaker Impedance. Four high Impedance Inputs with
Mc/s. (19-49 metre band) two Volume controls and two Tone controls give mixing of up to four micro-
" phones, gultars,organs, or record-players. Six B.8.A. valves, Sultablefor A.C.
Push button operation, complete with Carry case, Wrist Strap, Mains operation. Size 15” wide, 74" high, 7” deep. Ready built and tested.
Earphone, Batteries, Telescopic Aerial. Offered DIRECT FROM LIMITED QUANTITY ONLY. Send S.A.E. for leaflet.
IMPORTERS AT £8.19.6d. Plus P. & P. 4/6. Terms: C.W.0., C.0.D. Money back guarantee  Mail order only
R.S.L. IMPORTS LIMITED VIKING —
66 GREAT RUSSELL STREET, LONDON. W.C.1 (ELECTRONICS) LTD. STONEBRIDGE
' Tel 01 405 2337 TELEPONE 01-965-3644 LONDON. N.W.10
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Y ELECTRONIC COMPONENTS

Y TEST EQUIPMENT

Y COMMUNICATIONS
EQUIPMENT

Y HI-FI EQUIPMENT

We are proud to introduce our first

comprehensive oatalogue of Eleotronic

Components and equipment. Over 150
pages tully illustrated, listing thousands of
items many at bargain prices. Free discount
coupons with every cafalogue. Everyone in
electronics should have a copy.

CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil panel meters available
ex-stock. B.A.E. for fllustrated leaflet. Discounts for

quantity. Available as follows: Type MR 38P, 1 21/32in.

square fronts.
100-0-1001LA 27/8
500-0-500;LA 22[6
1-0-1mA .. 22/8
ImA |

200mA ...

32/6
28/6
00LA . :ggllt3 oV ‘8" Meter lmA 29/6
50 -0-50LA.  29/6 POBT EXTRA. Larger slzes available—send for lists.
R209 MEK. It COMMUNICATION
RECEIVER

11 valve high grade communication recelver suitable
for tropical use. 1-20 Me/s. on 4 bands. AM/CW/FM
operation. Incorporates precision vernler driver, BFO.
Aerial trimmer, Internal speaker and 12v. D.C. internal
power supply. BuppHed in excellent condition, fully
tested and checked. £15.0.0. Carr. 20/-.

ADMIRALTY B.40 RECEIVERS

Just released by the Ministry. High quality 10 valve receiver
manufactured by Murphy. Coverage in 5 bands 650 Kc/s.-30 Mc/s.
1/F. 500 Kc/s. Incorporates 2 R.F. and 3 L.F. stages, crystal
bandpass filter, noise limiter, crystal controtled B.F.0., calibrator,
1.F. output, etc. Built-in spenker, output for phcne& Opentlon
150/230 volt A.C. 8ize 19} x 13}in. x 16in. Wght. 114 1bs.
Offered in good working condition, £22.10.0. Carr. 30/-. With
circuit diagrams or as recelved from Ministry with any faults, 816,
carr. 30/-. Also available B.41 L.F. version of above. 18 Kc/s.-
700 Kc/s., £17.10.0.. or unserviced, £10, carr. 30/-.

LAFAYETTE KT-340 COMMUNICA-

TION RECEIVER SEMI-KIT
Build this wond=rtu] recelver and save pounds

R,
\\\\\\\\»\\\\\\\\\«

seml main
mounted, R.F. section already wired and allgned.
Full and precide tro
tion:— 8 valves +rectlﬂer, 4 bands wvermg 560
ke/s.-30 Mc/s. Incorporates 1 R.F. and
stages, ‘Q’ muitiplier, B.F.0., A.N.L., 'B' meter,
b d, aerlal tri etc, Op 115/230
V. A.C. Price 25 gns. Carr. 10/-

HAM-1, 4 BAND
COMMUNICATION RECEIVER
4 wavebands covering 835 kcfs. to 30 Mc/s.
5 valye superhet circuit. Incorporates 8 meter
B.F.0., BANDSPREAD TUNING, BUILT-IN
4in. SPEAKEB, FERRITE AERIAL AND
EXTERNAL TELESCOPIO AERIAL. QOper-
ation 220/240 v. A.C. Bupplied brand new

with handbook. £16.16.0. Carr. 10/-.

NEW MODEL 500. 30,000 o.p.v. With
everload protection, mirror scale. 0/-8/1/
2:8/10/25/100/250/
500/1,000v. D 0.
0/26 /10 )25/
100/‘250/500[1 000v.

0[50 5/50
500 LLAI /

OIﬁOKIEMeg.IGO
Meg 0. £8/17/6.
Post Pald.

PROFESSIONAL 20,000 o.p.v.
LAB. TYPE MULTITESTER

‘With antomatic overload protection,
mirror scale. Raoges: 1610/50/250/500[
1,000 volts, D.C. and

10 mA 250 mA. Curren

£5/10/0 P. & P. 2/6.
TE-800 20,0000

Megohm.

P. & P. §/-. -
MODEL ZQM TRANSISTOR CHECKER
1t has the fullest ca- h
pacity for checking
on A, B and Ico.
Equally adaptable

0-5mA. Resistance
for diode 2000-1 =

Meg. Supplied complete with instructions,
battery and leads. £6/18/8. P. & P. 2/8.

% TRANSISTORISEO FM TUNER %
6 TRANSISTOR
HIGH  QUA-
LITY TUNER,
# ¥ S1ZE ONLY 6in,

diseriminator.
Ample output to
feed most amplifiers. Operates on 9 volt
battery. Coverage 88-108 Mcfs. Ready
bullt ready for use. Fantastlc value for
NOMBREX TRANSISTORISED EQUIP-
MENT. All Post Paid with Battery

rised Audlo G 10—100 000
c/s 8ine or square wave, £168/15/0. Tran-
sistorised Bignal Generator 150 kojs. 280
Mc/s. $10/10/0. Transistorised
capacity bridge 13, 100 Meg. g 1 l)f-
100F £9.
Transistorised Inductlon bridge 1pH~
100H 218. Mains operated Transistor
power supply unit, output 1-18v. up to
100 mA. £6/10/0.

NEW LAFAYETTE MODEL HA-700 AM/CW/SSB
AMATEUR COMMUNICATION RECEIVER

8 valves, 5 bands incorporating 2 MECHANICAY-
FILTERS for exceptional seiectivity and sensl-
tivity. Frequency coverage on 5 bands 150-
400 kcjs., 550-1,600 kefs., 1-6-4'0 Mc/s., 4-8¢
14-8 Mo/s. 10-5-30 Mc/s. incorporates
R.. F’ stage, aerial tﬂmmer, noise limiter, B.F.0.,

d, 8 mezer,
stide rule djal. Output for phones, low to 2K Q
or speaker 4 or 3 ohms. Operation 220/240 volt
A.0, Bize 7§n.x15in.x10in, Bupplied brand
new and guararteed with handbook. 88 GNS
Carr. 10/-.B.A.E. for leaflet.

CALLERS WELCOME!
Open 9 a.m. to 6 p.m. every day Mon-|
day to Saturday. Trade supplied, All it-|
lems available aspreviously advertised.|

\\\

,/////////// 727 // " l\\\\\\\\

\ \\i\\‘\i\\‘l“‘.n] I"///'l /i’/l?’ @@ﬂ

TE-656 VALVE VOLTMETER

Besht&nce up to 1,000

jj m

2‘20/240v. A.C. opera-
tion.

Complete with probe
and instructions, 818.

P. & P. 6/-.
| Additional Probes
avallable: R.F. 88/-;

H.V. 42/6.

www americanradiohistorv com

TYPE 13A DOUBLE BEAM
OSCILLOSCOPE BARGAINI
A high quality instru-
ment, offered at a
fraction of original
cost. Timebase 8 cfs—
780 kcfs. Beparate
Y1 and Y2 amplifiers
up to 36 Mc/s. Built-
in calibrators at 100
kefs and 1 me.
Operation  for 118/
250v. A.C. Avallable
in excellent condition,
fully tested and
checked. £22/10/0.
Carr. 80/-.

TE-20RF SIGNAL GENERATOR

Directly call-
brated Variable
R.F. attenuator,
Operation 200/
240v A Brand new with instructions
512/10/0. P. & P. 7/8. 8.A.E. for details.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER
- 2,000

2 PP

200/250 v. . X
Brand /l(liew £15. |

TE22 SINE SQUARE WAVE
AUDIO GENERATORS
Btne: 20 c.p.s. to

| ance 5,000 ohms
200/250 v. A.Q.
Bupplied brand
new and guaran-
teed with Instruc-

£15. Carr. 7/6.

ARF-100 COMBINED AF-RF
SIGNAL GENERATOR
AF. SINE WAVE
20 - 200,000 cpa.
8quare wave 20—
30,000 cps. O/P.
HIGH IMP. 21 v.
P/P 6000 3-8 v.

P/P.

TF. 100 kcfs-300
Mcja.

Variable R.F. attenuation Int/Ext. Modu-

IM.lon. l'.uoorpomtea dual purpose meter to

AF output and 9% mod. on R.P.
220/240v A.C. £27/10/0. Carr. 7/6.

F.M. WIRELESS
MICROPHONE

tlon manual and leads,

Complete
with addltionnl locret tie-

clip micro] List,
£12.10.0. ONLY £6.15.0.
P. 2/6.

SILICON RECTIFIERS

200v.P.LV.200mA. .,
200 v. P.I.V. 6 amp
400 v. P.LV. 8 amp, .,
1,000 v. P.I.V. 650mA
800v. P-I V.500mA. .
800 v. P.LV. 5 amp.
400v. P.L.V.500mA
70v.P.1.V.1amp,

150 v. P.I.V.165mA

100 v. P.l V. 5 amp (8.
200 v.
100 v, P

Discounts for quantlties.

(RADIO) LIMITED

Phone: GERRARD 8204/9155

Cables: SMITHEX LESQUARE
, W.C2
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SA.89N-8 watt
Integrated Stereo Amplifier

SEen

The “Eagle” Brand was launched 10 years ago. It was
impossible to foresee that in such a short time the range would
grow to cover over 500 items, all carrying the “Eagle” name.
Whether you are interested in Hi-Fi, Amateur Radio, Do-it-
Yourself projects or any field of Electronics, “Eagle” offer you
the widest choice of sensibly priced products and by the end of
the year we plan to increase our range to cover the formidable
total of 700 items.

If you would like to study our entire range in the leisure of your
home we will be delighted to send you our catalogue free of
charge or why not ask your local dealer (there are over 6,000
“Eagle” stockists) to show you the latest “Eagle” Products today!

EEK.28-28 Project
Constructional Kit

TE.188-R.F. Signal
Generator

products

o s s D S D S oS o S A S S S e S ey

To: EAGLE PRODUCTS, Dept. PW.S, |

Coptic Street, London, W.C.1. |
Please send me catalogue of the entire ‘“Eagle” i
range. |

Y. L L L T X
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TOPRPIC OF THE MONTH

The /C Revolution

S reported elsewhere in this issue, the keynote of

the recent RECMF Exhibition in London was the
spectacular advances made in the field of micro-
electronics. The Integrated Circuit has been a labora-
tory wonder for some time but the earlier applications
in computers, missiles and aircraft equipment are now
being supplemented by an infiltration into more
homely spheres such as washing machlnes TV sets
and radio receivers.

Until recently the IC was an expensive development
but this was not an over-riding factor with professional
and Government equipment where the extra reliability
and reduction in size was worth while. Now, however,
due to advances in techniques, such as automated
production and testing, the IC is becoming a practical
proposition for more commercial applications. Soon it
will be possible not only to break even but to show a
saving in cost against using conventional components.
And the IC will be edging more and more into domestic
equipment.

What does this mean to the average amateur
enthusiast? One thing that is certain is that he wiill
not be setting up his own IC plant on the kitchen
table! And, while it is obvious that the IC and the
circuit module will infuence the shape of amateur
activity there will be, for as long as one can predict,
plenty of scope for construction using conventional
components—in addition to the fascinating possibili-
ties of hybrid designs using both IC unit and discreet
component assemblies which we feel sure will provide
countless opportunities for the individualistic amateur
constructor and designer.

Later this year P.W. will be publishing a construc-
tional article describing an f.m. tuner using a com-
mercially available IC. And in two weeks time, the
August Practical Television features a TV test oscillator
for the home constructor using an available integrated
circuit.

The amateur will adjust himself to the new thinking
and take advantage of the ready-made building bricks
so that in time the IC will open up new opportunities
for the home constructor.

W. N. STEVENS—Editor
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NEWS AND (OMMENT...

MAINS UNIT FOR BATTERY RECORDERS

From R.C.S. Products Ltd., comes the latest in their
range of battery eliminators. It is specifically
designed for use with the Philips range of portable
tape recorders including the EL3301 and the latest
model, EL3302 and has the 5-pin din plug so that it
can be plugged directly into the machines.

Output is 7-5V. Price is £2 bs. and postage and
packing, 2s. 6d. Trade and Export enquiries invited.
R.C.S. Products Ltd., 11 Oliver Road, Walthamstow,
London, E.17.

DERBY’S TENTH ANNUAL MOBILE RALLY
Derby and District Amateur Radio Society, the first
Wireless Club to be formed in Great Britain, are to hold
their Tenth Annual Mobile Rally at Rykneld School,
Derby, on Sunday August 13th.

This Rally, say the organisers has always been known
as a family event and this year's attractions will once again
have all the family in mind with Treasure Hunts, Prize
Draw, Junk Sale, Film Show, Radio Controlled Model
Aircraft and many other attractions.

Admission and car parking space at the Rally is free and
there is also ample indoor accommodation shouid the
weather decide to keep to the British summer tradition.

The talk-in Stations this year will be G3ERD/A and
G2DJ/A.

CAR PORTABLE

Recent/y announced by Ferguson is mode/ 3152, a l.w.,
| m.w., s.w., v.h.f. ten transistor receiver incorporating
i permeability tuning for use in a car. Separate bass and
treb/e controlsare providedandthere isa 34in. telescopic
aerial for the
v.h.f./s.w.
bands. There is
a push-button
dial illuminator
and a 6 x 4in.
high sensitivity
speaker. Sock-
ets for car aerial,
tape recording
and earphone
listening are
provided. Cabi-
net is uphol-
stered in mid-
night blue Viny! with chromium plated grilles front and
rear. Price is 33 guineas plus 9s. 6d. PT surcharge.
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IEEE-SPONSORED CANADIAN CONFERENCE

The 1967 International Electronics Conference and
Exposition to be held in Toronto September 25, 26 and 27
is attracting world-wide interest. The sponsors—the
Canadian Region of the Institute of Electrical and Elec-
tronics Engineers—expect the attendance of electronics
experts and other guests from around the world will exceed
70,000.

At this year's exposition over 180 Canadian, U.S. and
overseas companies will present displays of their /atest
electrical and electronic products and devices as applied
to industry, commerce, medicine, defence and space
research. The Conference brings together scientists,
engineers, technicians armed service personnel and
business men to hear more than 110 carefully selected
technical papers.

An interesting feature of the Technical Programme will
be a showing of films dealing with electronic research and
electronic products. :

BUILT-IN TWEETERS

Baker Reproducers Ltd.,
Bensham Manor Road
Passage, Thornton Heath,
Surrey have published a
new leaflet showing their
range of loudspeakers.
The basic range is the
same, but a new model,
the Major, incorporating
built-in concentric
tweeter cone has been
introduced, and the de-
fuxe Mk. Il and the Superb
now also have built-in
tweeter cones. Prices of
all models remain the same. The picture shows
the Major 12in. speaker, costing £8.

SWL’'s AHOY!

World Radio Club, a recently launched weekly quarter-
hour programme in the BBC's World Service for SWL's
and DX-ers carries news and comment on all aspects of
broadcasting and receiving. Technical talk, advance in-
formation on listening conditions and DX News are
features of the programme and questions and suggestions
will be welcomed from Members of the Club. A Member-
ship card will be sent on request to: World Radio Club
BBC, Bush House, London, W.C.2. Times of transmission
and frequencies are as follows:—

Saturdays 0745 G.M.T., Africa, Mediterranean, 498 and
324 mw., 41, 19, 16, 13 metres. Australia and New
Zealand, 41, 31, 25, 19 metres.

Sundays 0245 G.M.T., Western Hemisphere and
Pacific, 49, 41, 31, 25, 19 metres.

Tuesdays 2100 G.M.T., Africa, Middle East and
Mediterranean, 211 m.w., 31, 25, 19, 13 metres. Australia
and New Zealand, 31, 25, 19 metres. South America 16
metres. West Indies and Central America 13 metres.

Thursdays 1245 G.M.T., Africa, Middle East and
Mediterranean, 211 m.w. 19, 16, 13, 11 metres. South
and South East Asia and Far East, 25, 19, 16, 13, 11
metres. West Indies and Central America, 16, 13 metres.
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NEWS AND COMIMENT...

LEAD TWEEZERS

Antex, whose range of soldering irons are known through-
out the world have recently introduced a range of anti-
wicking tweezers, for use during soldering operations to
prevent fine stranded wires from acting as a wick and
drawing up excess solder by capillary action. The tweezers
also provide protection to the insulation and to some
extent act as a heat shunt.

Three different sizes of tweezers are available, ranging in
price from 5s. 6d. to 17s. 6d. The model 99 is illustrated.

NEW QTH FOR YARMOUTH CLUB
The Chairman of Gt. Yarmouth and District Radio Club has
informed us that the Club now has a new QTH at 98
South Market Road, Great Yarmouth, and meetings are
held every Friday at 7.30 p.m.

DANGEROUS SOLDERING IRONS

The Home Office stated recently that people could
be electrocuted by certain electric soldering irons
imported from Japan. They have the trade names of
Hilka and QQQ which are printed in red on a metal
plate let into one side of the plastic butt. The
nameplate also includes the inscription ‘“40W
220-240V"’, and it may also bear the number 1513.
The Home Office stated that on some of these irons
there is a protective metal spring surrounding the
mains flex where it enters the handle, and this
could be pushed into the iron further than the
makers had intended thus making contact with a
live terminal.

The statement added, “The Home Office strongly
recommends that members of the public should not
use these irons unless they have been examined by
a competent person and if necessary modified to
make them safe.

“The attention of the importers concerned has
been drawn to the defect and they have undertaken
to ensure that in future, the coil spring will be
replaced by a non-conducting flex protector.”’

Tradeassociationsrepresentingimporters, whole-
salers and retailers have undertaken to warn their
members of the defect.

Japanese authorities have informed the Home
Office that steps will be taken to ensure that
electric soldering irons supplied to the UK in future
are satisfactory in all respects and do not present
any hazard.

LOCAL RADIO TURNED DOWN

The Greater London Council will not support the proposal
for an experimental local broadcasting station for London.
This decision was made after the General Purposes
Committee decided that the running costs, estimated at
£50,000 a year would be too much of a burden on the
rate-payers. It is also reported that Manchester has
reversed its decision to support a local radio station for
the same reason.

CAN YOU HELP THE POLICE?

A “*Sailor” radio receiver, type 56T, serial number
72473 and a Hector depth sounder, serial number
23063 were among items stolen from the motor
vessel "Kyanos’’ at Emsworth Yacht Basin between
7.00 p.m. on Monday, May 29 and 9.45 a.m. on
Wednesday, May 31. Other items stolen were a Log.
made by Brooks and Gatehouse. serial number
16832, a Compass. P.L. grid type. ex-R.A.F., a
chrome-plated Clock made by Brown and a chrome-
plated Barometer made by Brown. The total value
of all these stolen goods is £450.

If you have seen or been offered any of these
items, contact your nearest Police Station or the
Superintendent. Chichester Police Station, West
Sussex Constabulary. Tel. 84433.

VERTICAL TAPE DECK

Van Der Molen are now marketing the vertical tape deck
mechanism used in their VR4 and VR7 tape recorders as
a separate unit.

This now makes available for the first time in the
medium price range a quality tape deck'that can be mounted
vertically.

Specification.—7in. spools—fast wind and rewind—
rev. counter—wow and flutter 0-15% at 7%in. per second,
0-25% at 33in. per second, 0-35% at 1%in. per second-
6 watt overwind on motor. Normally supplied with % track
record replay head and ferrite erase head. Price
£75 15s. Od. '

Van Der Molen Limited, 42 Mawr.ey Road, Romford,
Essex.
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SWiched
[ tuner

INTEREST in the pulse-discrimina-
tor type of v.h.f. tuner—as the
only radio source of fidelity stan-
dard and as a project well within the
home constructor’s resources—was
clearly indicated in the letters received
from home and overseas readers after
the appearance of my article in the
April 1965 issue of this journal. The
design now offered is in response to requests for a
transistor version.

The change to transistors enables us to employ
new circuits already developed for other purposes in
the spheres of pulse manipulation and linear ampli-
fication—circuits which have no exact valve counter-
parts—and a long experimental period has enabled
me to incorporate some which particularly aided the
overall design plan. Although miniaturisation was
not a priority the photograph shows a compact
layout on Veroboard and the fact that this follows
the theoretical diagram quite closely will be found
both helpful and instructive. The extra space
required for the standard-sized components of
switched tuning are considered fair trade for accur-
acy in the hands of the careless user and for the
absence of inter-station noise. This type of tuner has
no tuned i.f. or discriminator circuits to align, hence
the major problem of the v.h.f. constructor without
test gear is overcome.

by W.GROOME

Tests at fifteen miles range, where a crude split-
flex dipole on the ground-floor carpet gave a well-
limited signal, suggest that modest indoor dipoles
will be sufficient in many areas, but in the interests
of fidelity one should aim for an input considerably
above the bare limiting level. This broadens the
bandwidth and lifts interference spikes into the
clipped areas of the i.f. carrier. Reception with a
few inches of aerial is of little benefit in an area
subject to multi-path interference for which, with
any tuner, the only remedy is a directional array. In
common with all tuners the sensitivity for stereo will
be lower than on mono. A suitable decoder will be
described in a later article.

In Fig. 1 a common-base r.f. amplifier Trl serves
as a buffer between aerial and oscillator. L1 and L2
are air-cored and self-supporting. Alloy-diffused
transistors OCI171 (not interchangeable with OC170
in this tuner) can be bought quite cheaply. The r.f.
signal is transferred to the base of a self-oscillating

—°
R1 ce RS RI2 C16 R17 R19
TC1 TC3
Tk 10pR kO —30pF  3-30pF KQ  OWF 27k 202k 0 gSL E
c2 7
1000 | s L
pF R6 R8 D N R24
10, 22 L. BAY31 D2 393KQ
7 7, Skl kQ cn
| -
! P
c5
33pF
< C10
" C1 220pF
nput  47pF =
CO\—EI ocI71
4 R10

L3

> R
R7
3eQK0) 2:2kQ2

T50pF

Fig. 1: Circuit of complete tuner.
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mixer Tr2 via C5, L3 and C7, of which L3 is dust-
cored to facilitate adjustment. To avoid “pulling” by
the signal the oscillator runs at 30-35Mc/s and the
third harmonic is used for mixing. Radiation is pre-
vented by the r.f. buffer and the recommended
screening. In TV channel 4, where the second har-
monijc might have caused some trouble, no trace of
interference was apparent when the tuner, the TV
and their aerials were operated in the same
ground-floor room.

The superior frequency stability of the Clapp
oscillator is largely due to the use of a series-
resonant tank circuit. While the collector-to-emitter
feedback network, which includes transistor capaci-
tance and strays, forms an unavoidable and variable
portion of the tuning capacitance in the more fami-
liar Colpitts circuit, it is unable to appear directly
in parallel with that of the series-tuned Clapp oscilla-
tor, hence the benefit of good LC design is fully
realised in the latter. The design is due to L. C.
Hopkins (Wireless World, September 1965) and
experimental substitution of physically smaller coils
of the same inductance proved the superiority of his
relatively large component for the highest frequency
stability. The effect of rather close screening is
slightly adverse and an alternative is discussed later.
Thermal variations and collector current fluctuations
are off-set by a negative temperature coefficient capa-
citor C9 and d.c. feedback resistor R5 to refer col-
lector current changes to the base where they tend
to cancel. The oscillator is frequency-stable, without
crystal control or a.f.c. The tuning capacitance com-
prises Cl1 (fixed) and one of the trio TCI, TC2 or
TC3, as selected by Sl. These “beehive” pre-sets
must be of 3—30 pF and not the 2—8 pF type
currently on the surplus market.

Filtering of the i.f. output is simplified by the
wide difference between the i.f. kilocycle frequencies
we wish to retain and the megacycle frequencies we
intend to reject, and is achieved by R10 C12 and also
by the choice of cheap r.f. alloy-junction transistors
for the i.f. stages Tr3 Tr4, for these provide ample
gain at i.f. while imposing losses in the megacycle
ranges. Transistors XA102 can also be bought quite
cheaply. The d.c. feedback pair Tr3 Tr4 is well
known in applications ranging from audio to video
frequencies for its thermal stability and economy of
components.

The use of n-p-n transistors in a circuit having a
positive earth line gives the next three stages a
more complex appearance in the diagram than is
really the case, but these stages merit description
for reasons other than this. The object of the pulse
discriminator is to derive an a.f. voltage rising and
falling exactly in accordance with the rise and fall
of f.m. carrier frequency. This frequency-to-volt-
age conversion means, in other words, setting up
voltages proportional to the rate of arrival of
carrier (or i.f) cycles. To be acccurately additive
the cycles must have a fixed unit value regardless of
frequency, a uniformity that can be provided only
by converting the i.f. sine waves into pulses. Most
valve circuits, including my own, used a pentode
limiter and resistance-capacitor (r.c.) differentiator
to produce uniform but rather small “spikes,” and a
diode “pump” to pile these up in a r.c. network to
lose their sepante identities in contributing to the
a.f. output.

While the output from a valve limiter was suffi-
cient to operate the pump linearly the smaller ampli-
tudes of transistor circuits may not. In the fields of
pulse circuitry where the pump is required to pro-
vide a linear “staircase” for accurate counting,
triggering or frequency measurement this defect led
to the development of a diode-transistor pump which
is not only linear but has a large output. Among
the several articles on this pump and its applications
the most instructive is probably D. E. O’'N Wad-
dington’s (Wireless World, July 1966). His three-stage
discriminator comprising a driver (Tr5 in Fig. 1),
limiter (D1 Tr6) and pump (D2 Tr7) has been adop-
ted here with only minor change simply because
there seems to be none better. It works quite well
with p-n-p XA102’s (with appropriate reversal of
polarities) but as the resin-potted 2N2926 transistors
are quite inexpensive, the substitution is hardly
worth while except for the keen experimenter.

By reverting to p-n-p for the output stage (Tr8)
we can use direct coupling. While the OC71 or
equivalent is suitable for monaural reception this, and
C19 R22 which integrate the pulses and provide de-
emphasis, will have to be replaced when the tuner is
modified for stereo. Space on the veroboard is left
for these modifications, which will be described when

the decoder circuit is published.

The tuner is built on a piece of Veroboard

1.2 3 4 5 6 7 8 9 10N 1 1314 1516 17 18 19 2021 22 23 24 25 26 27 28 29 30 31 32 33
I = G R, ORI EE
e SR eI e e ey R o TR LN oz
R SR g g ® e o I O T o o\
J-""/" : w oy e e e o T TR e LSk ey
E ; ; ey RS o PRI ¥ le efORe TSV ST Tw
S T R O e . v
» SR S R S A S p
L T A . s L u
T RS TN NET ROWURIAELI Y SEE TR ek S g i is
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Fig. 2: Veroboard conductor divisions, panel drilling and underside wire connections.
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measuring 5 x 2 in. (Fig. 2) with 13 conductors of
which one has no circuit function, and can be
drilled for fixing screws. A further screw-hole can be
made at S21 provided the adjacent holes S20, S22
are linked by a bare tinned wire soldered to the
conductor to maintain continuity. When attaching
to other metallic equipment remember that this
screw will be at earth potential. The conductor
reference letters have been chosen to avoid confusion
with component references. It will be helpful to
attach lettered and numbered gummed paper strips to
the plain side for easy reference during assembly.

In the assembly tables the first column gives the
conductor and hole reference (letter and number)
to the hole on which an “up-ended” component
stands perpendicular to the panel and the second
column indicates similarly the hole to which the
other wire end js attached. The third column indi-
cates the component in agreement with the circuit
diagram, the layout drawings and component list.
Thus the first line in table 1 means “solder capacitor
Cl1 to conductor M hole 2, standing on that hole,
then solder the other wire end at conductor N hole
2”. As the tuner is compact the pictorial diagrams
have been expanded considerably to enable the
positions of all components to be clearly indicated.
These, with the assembly tables, should enable you
to build the tuner without difficulty or error.

The small size of the tinplate screens (Fig. 9)
permits a light method of attachment as work pro-
ceeds. As already stated the lid degrades the efficiency
of the oscillator coil a little and shifts the tuning
range, although not seriously in the prototype. If
the eventual installation permits the space you
could increase the height of the screens in order to
raise the lid away from the coil. Alternatively, the
use of an earthed housing for the tuner will enable

the lid to be dispensed with. It is not necessary for 10

stability, but is included in the design to prevent the
radiation that can occur with all oscillators. The
tinplate partitions indicated only by broken line in
Fig. 9 measure 13/16 x 1 in. and are simply soldered
to the longer screens. One separates the oscillator
from the r.f. stage; the other is set in the midst of the
oscillator stage to further reduce the stray field of
the coil in the r.f. direction.

The tuning capacitors TCl1, TC2 and TC3 are
mounted on the small tinplate platform illustrated in
Fig. 6 by shortening their spikes at the fixed ends
and soldering these directly to the tinned metal. The
assembly is then held in position on the panel
by the switch. Three of the coils are shown in Fig 3.
I is convenient to wind L1 and L2 on the 0-3in.
diameter former intended for L3 and then, with
ends suitably bared, bent and trimmed, remove for
fitting directly to the panel. L3 is wound on a short
0-3in. polystyrene former and uses a v.h.f. core,
coded purple. This should have a small base or tag-
ring from which all except two tags should be
removed. This coil is held quite firmly enough by the
circuit wiring as shown in Fig. 3. The oscillator coil
L4 (Fig. 3) is wound on a temporary 0'5in. diameter
former. Its thick wire ends must be filed down to a
size that will pass through the Veroboard holes.

SECOND AND ‘FINAL PART
of this article will appear next month. A
components list is given on opposite page.
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Fig. 4. Expanded view of r.f. stage. Coils and transistor
omitted for clarity, OC1717
inserted with leads Jjoggled.

J
” Fig. 5: First part of
oscillator-mixer:
OC171 inserted.

Fig. 6: Completion of oscillator-mixer plus details of the
tinplate platform.
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v components list

Resistors:

R1 1kQ R14 6-8kQ
R2 1kQ R15 39Q
R3  10kQ R16 470Q
R4 1kQ R17 27kQ
R5 1kQ R18 82kQ
R6  10kQ R19 2-2kQ
R7  3-9kQ R20 5-6kQ
R8 2:2kQ R21 220Q
R9  2-2kQ R22 1kQ
R10 2-2kQ R23 4-7kQ
R11 47kQ R24 3-3kQ
R12 1kQ R25 470Q
R13 10kQ

All 10% % watt miniature

Capacitors:

C1 47pF ceramic

C2  1000pF disc ceramic
C3 1000pF disc ceramic
C4  1000pF disc ceramic
C5  3:3pF ceramic

C6  10uF 15V electrolytic
C7  25pF ceramic

C8  68pF silver mica

C9  150pF ceramic

C10 220pF silver mica
C11 68pF silver mica

C12 1000pF disc ceramic
C13 0:02uF disc ceramic
C14 1pF 15V electrolytic
C15 0-1uF polyester

C16 0-1puF polyester

C17 0-1puF polyester

C18 0-1puF polyester

C19 200pF silver mica or ceramic
C20 0-01pF polyester

C21 50uF 15V electrolytic

Variable Capacitors:
TC1, 2, 3 3-30pF Philips “Beehive” trimmers.

Semiconductors:

Tl OC171 Tr5 2N2926
T2 OC171 ' Tr6  2N2926.
Tr3  XA102 Tr7 2N2926
Trd  XA102 Tr8 OC71 or equivalent

D1 BAY31, BAY38, BAY41
D2 BAY31, BAY38, BAY41

Inductors:

L1 5 turns 24 s.w.g. enam. copper wire, close-
wound, 0-3in. inside diameter, self-supporting
air-cored coil.

L2 7% turns close-wound, as L1

L3 12 turns 24 s.w.g. enam. copper wire, close
wound on 0-3in. polystyrene former, with tag
ring (purple dust core—v.h.f.)

L4 8 turns 18 s.w.g. enam. copper wire, close
wound, 0-5in. inside diameter, self supporting
air-cored coil.

Miscellaneous:

S1 1 pole, 3 way—otherwise 3 pole, 3 way with
all unused tags wired to positive line on panel.
Veroboard 5 x 2in. (5 x 2%in. cut down)

miniature stabilised
power supply unit

Details for building a miniature power pack
giving 9V output at up to 10G0mA. It uses a
midget bell transformer and has a series
stabiliser network consisting of a power tran-
sistor and a zener diode. Suitable for transistor
radio sets and similar equipment, it is fitted with
battery type press studs for easy connection,
Some protection is provided so that the unit is
not immediately damaged by overloads.

four wave-band set
for the novice

A constructional article describing a simple
three-valve radio set covering 10—600 metres
in four bands. The receiver has good sensitivity
and has been so designed that initial alignment
and trimming adjustments are minimised.

bulb tuning indicator

The cathode ray type of tuning indicator used
in valve equipment is unsuitable for use in
most transistor circuits. In this article, the
author describes a novel method for obtaining
tuning indication with a simple old-fashioned
bulb!

PRACTICAL

WIRELESS

September issue—on sale August 4th
RESERVE YOUR COPY NOW!
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BRITISH 1967
RADIO AND
ELECTRONIC
COMPONENT
SHOW

Bulgin, O.B.E., M.l.R.E. (Chairman of the
"RECMF Exhibition Committee and
founder-member of the Radio and Elec-
tronic Component Manufacturers Federa-
tion) claimed ““Our industry is in very good
shape. If all British industry were on a par,
this country would be on top of the
world”.

IN a statement to the Press, Mr. A. F.

Facts? Component output is up by over 7%—at
around £200M—while exports (£64.6M) have
increased by 17% in the past year. First indications
are that 1967 will be even better. Many British com-
panies are supplying- to overseas governments
components which cannot be matched in their
quality-price brackets and are able to comply with
ever-tightening specifications. Improved productivity
and production techniques are leading to some out-
standing cost-cuts by manufacturers.

And the Exhibition? This all-British show, with a
record number of over 300 exhibitors, was a decided
footslog and it was no surprise to learn that it
occupied an area of more than 100,000 square feet—
the biggest ever staged. Attendance figures were up
by 10% to a total of 59,247 visitors from all over
the world. Orders, or initiated deals, added up to at
least £25M.

The keynote was undoubtedly the spectacular
advances made in the field of microminiaturisation.
The integrated circuit is here with a bang. This
market seemed, at one time, to be threatened with
domination by American companies, being backed
by heavy government subsidies through the space
development projects. However, British industry has
fought back and to such an extent that it is claimed
that British microelectronics are at least equal to
anything produced abroad and many of them at
lower cost. One company announced that due to
new production techniques, they have been able to
halve the price of some of their IC’s!

Such a silicon chip can carry every component
for a radio chassis except for inductances and the
audio amplifier. In fact Mullard showed a new range
of linear IC’s including a complete stereo f.m.
receiver made up entirely from modules. A micro-
circuit incorporating a metal-oxide-semiconductor
transistor in the input stage was shown and others
included an a.m.-f.m. device which performs the
.function of i.f. amplifier, mixer/oscillator and
demodulator; a IW audio output amplifier; a tape
recorder amplifier.

Believed to be the first-ever linear IC. capable of
performing the functions of mixer/oscillator, if.
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amplifier, demodulator and audio amplifier for driv-
ing a complementary output stage is the Mullard
530M, which can be used in lLw., mw. and s.w.
receivers. The IC is basically a 10-7Mc/s i.f. ampli-
fier with demodulator but it has a second amplifier
which may be used as mixer/oscillator. An a.g.c.
circuit is included. The i.f. amplifier gain is 60dB.
The 530M can also be used in f.m. receivers as a
high-gain i.f. amplifier with good limiting character-
istics. The a.f. section can again be used for driving
an output pair. The unit is in a 14-lead dual-in-line
encapsulation.

The audio amplifier module 320TAA incorporates
an MOS transistor in the first stage and has a
frequency response substantially flat from 50—
15,000¢/s. This IC could be used as, for example, a
record player amplifier where it can be used to drive
a high-voltage output transistor to form a simple a.f.
amplifier of 2W output.

Many other companies, of course, were display-
ing microcircuits but we have given prominence to
the Mullard products since their applications are
more within the field of interest of P.W. readers,
viz: domestic equipment.

Transistor technology continues apace, and silicon

- planar types were well to the forefront, many of

them in epoxy encapsulation. Mullard, for instance,
showed new types suitable for TV, radio and audio
applications including additional “lock fit” types and
a series of 5A audio power transistors.

Mazda had a new range of silicon planar devices,
epoxy encapsulated, including types suitable for
a.m.-f.m. radio receivers. The new Mazda SAIl9
stereo tape recorder circuit, using these transistors,
was demonstrated.

AEI Semiconductors featured a display of work-
ing demonstrations highlighting solid-state compon-
ent applications, together with a static display of
all types of semiconductors and microcircuits.

Among the wide range of STC components was a
new TO-18 device, the 2N918 with a minimum gain
of 15dB at 200Mc/s and a maximum noise factor of
6dB at 60Mc/s, suitable for v.h.f.-u.h.f. receiver front
ends. Two other new ones were the 2N3962 and
2N3954 which are intended primarily for a.f. input
stages and have exceptionally good noise perform-
ances.

In this short space we cannot deal in detail with
the various products which took our eye. The intrin-
sic value of everything on show was in the multi-
million pound bracket and some of the components,
hardly out of the prototype stage, are estimated to
have cost over £IM to develop and tool-up. Here,
then, is a round-up of some items we noticed.
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NEW CELL

A new rechargeable cell by Cadmium Nickel Batteries Ltd.
will simplify the operation of cordless appliances. The new
Voltabloc cell has a minute hole in the nylon cap normaily
sealed by a neoprene grommet. When gas pressure rises,
due to overcharging or overdischarging, the grommet is
compressed and the gas is released. When pressure drops,
the hole is resealed. The company claims that this is the
first cell to provide resealing.

MINI SPEAKER

Shown for the first time by Elac was the E6-S, a 10-watt
speaker with a frequency response of 55-16,000 c/s and
measuring 11 x 8 x 6in. The drive unitis a dual cone 6-inch
unit of the long-throw type with the diaphragm linearly
suspended on moulded rubber. This is claimed not only to
provide freedom of movement but to entirely eliminate
mechanical and edge-distortion effects.

MINI MINI OSC

The micro-oscillator shown by Marconi is claimed to be the
smallest self-contained oscillator in the worid. The com-
plete circuit, with its crystal, is contained in a TO-5 can
approximately the size of an OC45-type transistor.
Another miniature oscillator on the Marconi stand used a
tiny microcircuit, the transistor of which heats the can and
maintains effective temperature stabilisation. It operates
in the range —55deg. C. to +90deg. with a short-time
stability of one part in 100,000,000.

PC ECONOMY

Pressac Ltd. are now producing conventionally etched
printed circuit boards and a new form of die-stamped
alternatives—a development which enables p.c.s to be
produced economically in any quantity from one upwards.
Pressac also displayed a solderless connection system using
a pneumatic crimping press.

MEMORY MATERIAL

Witch-doctory up to date! That's what Raychem Ltd.
achieve with their radiation-chemistry techniques to
build-in an elastic memory in plastics materials. Plastics
tubing is subjected to high-energy electron beam radiation
and is then expanded. When the tubing is heated, it
returns exactly to its original size. In a practical application,
a T-shaped junction is supplied expanded to permit easy
insertion of the cables and wires along the arms of the T;
application of heat shrinks the junction to its original size
and firmly grips the cables.

LONG-LIFE POT

A roller-contact potentiometer was shown by STC. This
long-life precision component, instead of the normal sliding
contact, uses a silver alloy wheel which rolls over the
winding, reducing wear to a minimum. On-load tests show
that the potentiometer can accept at least 80 million
end-to-end sweeps without failure or appreciable wear of
the resistant element.

SQUARING THE CIRCLE

Wire Products & Machine Design Ltd. exhibited square
wire made from Monel, a difficult metal to work but of high
corrosion resistance. Square wire facilitates non-soldered
jointing and the essential feature is that it must have sharp
corners which dig into and grip the softer wire wrapped
around it.

SOUND CUSHION

One of the Lustraphone exhibits was their “Sound

Cushion”—a small pillow fitted with a battery-operated
transistor amplifier which enables hard-of-hearing people
to listen in comfort to radio and TV programmes without
turning up the volume to an inconvenient level.

The same company also showed a new sub-miniature
ultra-light ribbon microphone. The basic unit weighs only
3oz and is three-eighths of a cubic inch in volume. It is the
first unit of its kind using ceramic magnets.

MULTIPOLE PLUGS

Rendar Instruments Ltd. showed jack plugs and sockets
carrying up to twelve circuits without danger of inadver-
tently opening or closing the wrong circuit during insertion
No electrical contact is made as the plug is pushed in but
a clockwise twist brings all circuits into operation and at
the same time locks the plug-in position.

SEASPRAY-PROOF

A loudspeaker shown by Rola Celestion Ltd. can be
saturated with seaspray or can work in a corrosive chemical
atmosphere. It is fitted into a watertight cast housing with a
moulded glass fibre diaphragm, forming a complete atmos-
phere seal. It is bolted into a moulded flare and the
reflector is mounted in glass fibre.

REED RELAY

The Reedac reed relay (control power at 6—24V d.c. only
125mW) has semiconductor reliability, say manufacturers
Astralux Dynamics Ltd., with a life of at least 500 million
operations. This works out at about 16 years of continuous
day and night operation once every second. It can switch
up to 15A at 250V a.c.

101 ELEMENTS

One of the BICC exhibits was a colour TV camera cable
coupler concentrating as many as 101 contracts into a cas-
ing about 2-in. diameter. Saves space on cameras and
vehicles, makes for easier handling and improves mobility.

NON-FAIL LIGHT

A new emergency indoor lighting unit shown by Cadmium
Nickel Batteries Ltd. normally uses low-voltage illumination
from the mains but in the event of mains failure switches
over to rechargeable cells which are kept topped up through
the mains circuit. The unit gives 1% hours’ emergency
illumination and the batteries are fully recharged in 30 hours
when the mains is restored.

COMPONENT FREEZE

A new aerosol containing a freezing element which will
lower the temperature of components to —50deg. C. was
shown by Electrolube. In faulty circuits, the freezer is
applied to suspected components one at a time; when the
fault clears or changes, the fauity component or solder joint
will be-identified. The idea can also be used in the mechani-
cal assembly of small parts—heat-sensitive components
(such as transistors) can be frozen before soldering or the
cold jets used to cool the leads. Electrolube claim that the
freezer can be used as a local anaesthetic on the skin!

INCH CUBE

The Belclere Company displayed a range of miniature
mains transformers which are smaller than one cubic inch—
most of them being sold to America.

A.C. RELAYS

A new miniature plug-in a.c. relay range the first to be
made in the UK, was exhibited by Oliver Pell Controls Ltd
Six make-and-break contacts. or four changeover contacts,
are available at 1A rating, or two changeovers to carry
up to 5A.
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AMPLIFIER

P Matthews

T HE first two stages are of a norma] pattern, and
incorporate a high-mu double triode type
6SL7GT, a valve which wiil be found in most
spares- -boxes. Care has been taken to eliminate
noise in the volume control by the insertion of Rl
and C3. Normally, the slider of VRI would have
gone direct to the grid of V1A and the top end to
Cl. However, when this arrangement was tested
over a period of time, it was found that the small
grid current flowing in VIA tended to cause noise
in the control, and so R1 was arranged to carry the
current, and C3 to isolate VRI from it. C2 and VR2
form a “top-cut” or “brilliance” control suitable for
removing noise on older records. When this is set
for maximum resistance, the amplifier has a nearly
flat response over the audio frequency range, and
the equalisation for the record and the cartridge
would be applied between tthe player and the input
terminals.

The output stage, built around V2, is a rather
unorthodox self-reversing push-pull Class A type,
based on the Schmitt inverter circuit. Basically, the
principle is that V2A and B *“‘see-saw” about the
common cathode resistor R10, so that the signal
potentials on the grid and anode of V2A are equal

and opposite to those of V2B. In practice, this can
never be exactly achieved as R9 would have to be
so large that it would dissipate excessive power, but
the unbalance is quite small here. It would be im-
practicable to use this circuit for more powerful
valves, such as 6V6 types, as the common cathode
resistor would then be dissipating nearly 10W, with
the result that another 100V of h.t. would be needed.

Of course, an inductor could be used instead of a
resistance, but this would pose other problems, such
as unbalance at extreme ends of the af. range
causing distortion, and also the size and cost of such
a component. (I am experimenting with this system.)
In this amplifier, where a resistance is used, only 20
extra volts are required and about $W is dissipated.
There is -no need to bypass R9, the cathode bias
resistor, since in Class A operation equal and oppo-
site signal currents flow through it and no negative
feedback (loss of gain) results. This form of self-
inverting output stage is satisfactory only for Class
A (constant current) operation because changes in
anode current occurring with Classes AB and B
would shift the operating point and tend to cause
distortion.

The output transformer used in the prototype
was an Elstone type MR/T which is a small “uni-
versal” 3Q) model with a number of optional ratios.
Provided that the ratio is between about 45 and 70:1
there is not much variation in performance, and
this to be expected with low-power Class A triodes.
The optimum ratio is approximately 55:1. Heavy

considerably improves the

Input

negative feedback, which
[ = B> frequency response and

reduces hum and distor-
tion is taken from the
transformer secondary via
R4 to the cathode of VI1A.
The value of R4 can be

raised or lowered in-
definitely to increase or
decrease the sensitivity
respectively. The  fre-
quency .response improves
with a small value of R4,
but not much improve-
ment occurs below about
10kQ. If a capacitor
between about 01 and
2uF is put in series or

parallel with R4, there
will be considerable bass
boost, and this can be
varied by the connection

of a 10 or 25k} variable

Fig. 1: Circuit diagram of the amplifier section.
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across it. Jf the capacitor
is placed between either
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end of R4 and chassis, treble boost will result, and
can be varied as above. In both these cases, chang-
ing the value of the capacitor alters the frequency
at which the boost starts and a low value causes the
boost at extreme ends of the a.f. range.

Construction

It is impracticable to give exact chassis drilling
details because there are so many alternative com-
ponents which can be used in the construction. How-
ever, a suitable wiring and layout diagram for the
amplifier is provided (Fig. 3) to assist the less-
experienced constructor. The heater, h.t. and n.f.b.
wiring has been omitted for clarity. It is preferable
for the chassis to be made of aluminium, especially
if a mains transformer is to be mounted on it.
Another idea would be to mount the valves and
associated components (not including transformers,
controls and sockets) on a “floating” rectangular
panel of paxolin or perspex, and screw this into a
corresponding rectangular hole cut in the chassis.
This method can, incidentally, be very useful with
printed circuits.

No matter which form of construction is employed
it is advisable to build the amplifier in sections
such that the performance of each section may be
tested and any faults cleared before the next section
is built.

——r— \WWW—— —
HT+ R1M MR1
*®O Ypwatt
T2
cm‘ééeva
16pF 16pF

450vw. 450vw.

Earth .
7
To pin 7, 83V 1A

on each valve
Fig. 2: Power supply suitable for use with the amplifier.

Fig. 3: Layout and wiring details of the amplifier section.

% components list

Resistors: Capacitors:

R1 1MQ C1 0-02uF X

R2 100kQ C2 0-02uF

R3 1kQ 10% C3 0-02uF

R4 10kQ 10% C4 0-02uF 400V.

R5 1MQ C5 0-02uF 400V.

R6 100kQ C6 250—500pF

R7 3-:3kQ C7A | 16+ 16uF 450V.
R8 1MQ C7B}electrolytic

R9 470Q

R10 1kQ 10%

R11 1kQ 3W Valves:
All 20% iW unless V1 6SL7
otherwise specified. V2 6SN7
Miscellaneous:

Mains transformer—see text, output transformer—see
text, two metal rectifiers—BY100 or similar, chassis
to suit, two international octal valve holders, TMQ
potentiometer, 25k Q potentiometer, soldet, wire, etc.

Suitable sections, in order of construction, are:

1. The power unit excluding h.t.; all valve heaters.
(Test by checking that the heaters light.)

2. H.T.; V2 circuitry up to C5. (Test by touching the
end of C5 whereupon a buzz should be heard in
the loudspeaker.)

3. The circuitry of VIB up to C2 but not R2. (Test
-as before but with C2.)

4. The remainder. Test with musical input. If dis-
tortion is present with a low input, check, and
replace if necessary, C5, C4, R7 and R3, in that
order. If buzz, howling, “motor-boating” or
whistling occur, it might be the record but would
more probably be due to incorrect phasing of the
n.f.b. loop, and the connections to the output
transformer secondary should be transposed.

The power unit

The power unit can be built either on the same
chassis, or, as in the prototype, a separate chassis,
where it can be used with

other equipment: Figure 2
depicts a possible circuit
using half - wave rectifica-
tion. It will be seen that
there is no need to use a
smoothing choke for such

a small current as a

chassis

Note'-tags marked R N
MC. are earthing - ° 8
connections to . v > a - from one (not both) of

resistor will suffice and
take up less room.

There should be no
difficulty in obtaining a
0—250V half-wave mains
transformer, but half of
a 250 or 275V, 60 or more
mA. full-wave  mains
MC. transformer will do just
as well if the centre-tap
is earthed and h.t. taken

the secondary connec-
tions. So much for the

[ — N S U_IT

VR2 r “ _ rm VR1
Tone Input Volume

so'EkSéts circuit and construction.
The rest is up to you.
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Ireless

ractically

commentary by

HENRY

No. 36

Out of
business

Always when old Mr Tinkle

has locked the cycle, wire-
less and iron-goods shop and
trundled off in his old van when
the family radio gives up the
ghost.

Our transistor portable is one
of those peak performance,
economy circuited, fully stabil-
ised, complementary push-pull,
direct-coupled miracles SO
designed that a considerable drop
in battery voltage is possible
before distortion sets in or con-
duction vanishes. Consequently,
there is little warning when the
battery is ailing; none of that
throaty cross-over distortion that
the old set used to descend to.
One moment the Miracle is
going, the next it is dead. And it
always happens at the weekend.

Oh yes, we have a second set,
just as it says in the advertise-
ments. The snag is that the
second set, and for that matter,
the third and the fourth, are in
an advanced state of dismember-
ment.

In any case, it is doubtful
whether old Mr Tinkle would
have a battery of our kind in
stock. The makers of Miracles,
in their infinite wisdom, decided
upon a split supply, with a total
of some sixteen volts and an
unusual connector.

IT is always at the weekend.

Bam-ard them with bits!
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Getting spare parts for the
Miracle is rather like asking for
a rise when the Squeeze is on.
The newer stores don’t want to
know us. The more enterprising
salesman says: “You haven’t a
hope, Sir. Now, I can show you
our latest models . . .”

They don’t make them like that
any more. They didn’t make them
like that even then, Henry
thinks. At least they didn’t
bother to make any spare parts.
Perhaps the implication is that
the Miracle would never go
wrong, in which case it would be
truly miraculous. Perhaps it is
simply that vast stocks of rusting
oscillator coils and switch slide
toggle clamps (I’'m not joking)
are disintegrating in some bonded
warehouse on a wild and windy
quayside, where Customs and
Excise men prowl, eagle-eyed
beneath the shadowy peaks of
their portcullised caps, tossing
their knobs of chalk from hand
tohand ...

Some of the shops where we
enquire about spare parts are
genuinely helpful. The young
salesman has never heard of the
Miracle. Nor has his mate.
Between them they decide it was
maybe Brattin and Smythe that
marketed these receivers. Or was
it Bulligers? They leaf through
the catalogues, unsuccessfully,
and turn to their senior
colleague, who has just com-
pleted a sale and has the rem-
nants of a smile to prove it.

He remembers, oh, indeed he
does! Very small discounts
Bullin and Smerge gave. Any-
way, they are long since out of
business. Perhaps the service
department knows of a source.
He buzzes for a white-coated
gentleman who emerges from
some deep abstraction with a
visible jerk . . .

“Miracle,” he snorts, “Not
worth repairing. Couldn’t
guarantee the job. Bitch of a
thing to take to bits.”
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FEagle-eyed Customs men.

He accepts a cigarette, tucks it
behind his ear and admits that
it is just possible he might know
of a distant colleague who has

some bits and pieces. But he,
personally, himself, would not
bother to replace that part. He
would be tempted to modify the
switch, using a Radiospares stan-
dard item and the toggle from a
Philips gramophone mechanism.

Meanwhile, back at the home-
stead, an anxious search for alter-
natives goes on. By the time
Henry returns, footsore and dis-
pirited, the family awaits him,
jubilant.

The cause of their jubilation
rests on the kitchen table. An
early Miracle, hardly marked,
picked up for a song in the sur-
plus store. “The man said it was
going till recently. Can’t be much
wrong.”

An old campaigner, Henry
does not have to unbox the new-
comer to know that whatever it
is that has gone wrong will be
the same as went wrong with the
original. We now have two
defunct Miracles.

We begin to see why Battin and
Smooge went bankrupt. Perhaps
Battin eloped with Smooge’s wife
and left the orders for the toggles
in his waste basket. Or maybe
Smooge caught them first and
bombarded them with the parts
from that particular stores bin,
breaking all the slides and Bat-
tin’s nose into the bargain.
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Inwhatothercatalogue canyoufindtheseproducts?

2. NUMERICAL
INDICATOR TUBES

1. AERIALS
& ROTATORS

4.LOGIC MODULES

r----------------------------- L 1 1 1 |
e ” ! should like a copy of the Electroniques Hobbles Manual. Enclosed Is a cheque!P.O. for 1016.

NAME

ADDRESS

P.W.7
Having trouble in obtaining the components you need?

In the new 600-page Electroniques Hob-
bies Manual you will find not only
commonly used components but also
hard-to-get professional and specialist
products unobtainable elsewhere.
Featured above are:

1. AERIALS & ROTATORS A compre-
hensive range of J-Beam Aerials to ad-
vanced design for domestic and amateur
applications.OurChannel Master rotators
have more advanced features than any
other on the United Kingdom Market—
and atalower price. From 12 guineas each.

Well now you can get them!

2. NUMERICAL INDICATOR TUBES
These cold cathode tubes display nu-
merals 1-9 for use in digital instruments
and equipments, Special gas filling en-
sures reliability and long life. From 35/~
each.

3. RF LOAD RESISTORS These high-
quality non-reactive dummy aerial loads
use a ceramic substrate with cracked
carbon film. They are very suitable up to
V.H.F. and for use in applications such
as R.F. Wattmeters. From 33/9d. each.

4. LOGIC MODULES Series 40 germ-
anium modules use TRL logic and com-
pare favourably in price with relay logic,
and with enhanced refiability and life
expectancy. From 9/- each. Silicon inte-
grated circuits are also avaifable in our
Series 30 modules. Ideal for the modern
constructor using advanced techniques,
For the 600-page Electroniques Hobbies
Manual or further details of the products
displayed on this page write to:
Electroniques (Prop. S.T.C. Limited),
Edinburgh Way, Harlow, Essex. Tele-
phone: Harlow 26777.

L]
High grade components for amateur communications e’eCfronquGS

6719 MG
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FROM

BARGAIN
OPPORTUNITIES

GARRARD
UNITS & PLINTHS

LM.3000 Record Player with 8T.A. 8tereo

Cartridge. Brand new as from factory ., 8 gna.
AT.60 Mk II De-luxe Auto-changer, die-

cast turntable. Less cartridge. ......... 11.19.6
8P.25 De-luxe single record player, die-

cast turntable. Less cartridge . ......... 9%

Packing and carriage on any one of above 7/6extra.

Garrard Plinth. Ideal mounting for the
Garrard Units offered here. Will readlly

VEROBOABD-—AN s
cluding 2}n. x 5in. 3/8; 2}in. x 33in. 8/;

3% x 5in. 5/2; 3} x Siin
12/8. AN

1 accessories an:

euit any hi-fi seteup. In fine Teak.
Complete with usetul soft plastic dust
cover, Packing and carriage 5/- ......,.. 75/-
Garrard clear-view rigld perspex cover
tandard sizes in- {carriage 3/6) ................ 0 57/6
8[9 ﬂ o 17ln Garrard Mono Cartridges from 15[-; Btereo from
a tools tn stock. 25/~

TRS MULLARD AMPLIFIERS

STEREO 10-10

Valve amplifier to exact Mullard
spec. WIth pre-amp, tapped ofp
transformer 3 & 151, all controls,
H.T. and L.T. outlet, mono, stereo
and speaker phase switching. Com-
plete with escutcheon, knobs, plugs,

etc. Ready bullt £1 9-1 0'0

(p. & p. 10/-)

Kit form due short-
ly (p. & p. 10/-). £1 7.1 0.0

5-10 MONO

5 valve, 10 watt baslc amp kit
complete,
(0. & p. 7/6) £9.19.6
wlith passlve control network and
panel £11.19.6

2 valve pre-amp kit £6.12.8

3-3 MONO

3 valve 3watt amplifier with con-
trols, absolutely complete kit In-

cluding panet, knobs,
etc. (p. & p. 7/6) £7-1 0.0

ONLY FROM T.R.S.

FREE LIBRARY WALLET WITH EVERY REEL

Wlth each reel of this tape by an

OUR NEW RESISTORS —Modern ratings, full range 10 ohms to 10 megohms. Internationalty famous manufac-
10% $—i w. 4d. each, ditto 1 w. 6d, each, 2 w, 9d. each; 5% Hi-Stab., { w. turer we glve you a beautifully
LISTS 5d.; § w.6d. each., 1'2 meg.-10 meg. 10% § w. 4d.; § w. 5d, each, made wallet strongly made In sim-
1% High-stab, § w. 1/8 each (below 100 ohms 2/- each}. u:atted Ieath:r vlv(:th sT:'r‘aIcelfor a ;eel
feature more lines . . of tape each slide. s |s profes-
B ovor vl:t r:l:sz\li:ouun RESISTORS. 25 ochms to 10 K. 5 w. 1/6; 10 w. 1/9; olongl quality full frequency taps
money " A -]
e For ont | CONDENSERS Sllver Mica. All values 2 pF to 1,000 pF, 6d. each. i rtallses 'fla‘:"”:"l’:’e '°":'
issue, send Ditto ceramics, 9d. Tub. 450 v. T.C.C., etc. -001 mFd to 01 mFd 10d. nd‘?g "'“:V "‘rgbfe:‘s T oncs
6d .1/350 v. 10d. -02 mF to 0-1 mF, 500 v, 1/..-25 T.C.C.1/6.0'5 T.C.C. 2/3. f‘apés ;ﬂ‘]clem"l;’and “d"y° (L)
s CLOSE TOL.S/MICAS. 10% 5 pF-500pF 9d. 600-5,000 pF /. 1% 2 pF- . , - .
Pleass  inciude || 100 pF 11d.; 100 pF—250 pF 1/2; 270 pF—800 pF 1/.; 800 pF—5,000 pF, 2/. . £ Rl 12/6 o r’e|.12(1)0200' 17/6
S.4.2. wih ol | ALUMIN. CHASSIS. 18 . Plaln undrilied, folded 4 sldes, 2In. deep, | 7,7/ 150" 99 /6 with "“;'/';;" St G i
GLEEE 6 x4ln. 4/6; Bx6In. 5/9; 10 x 7In. 6/9; 12 x 6In, 7/6; 12 x 8in. 8/s, etc. Ly (G
7 VALVE AM/FM RG CHASSIS } TY0AN FRET or Vynair COMPONENT
speaker fabric, 12 x 12in.
- 12x 18in.3/-;12x 4in. SPECIALISTS

A superbly powerful hlgh performance instrument for
the kunea‘ enthushs

Provides tuning op loog, 4/-, max. width 487

sensitivity

Permeabnm
good Deg.

200/260v. Circuit diagrams available. Allgned, tested
and ready for use (Carr. and ins.
7/6). 8.A.R, brings full details.

tlmlng on F.M, Large clear dial A.V.C.,
eedback. Msgic eye. 3 w. output, A.O

BONDACOUST Speaker
Cabinet Acoustic Wadding,
approx. ln. thick 18in.
wide, any length cut 2/8 ft.
8f- yd.

£13.19.6

TRS RADIO

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

Tel.: 01-684 2188. Hours 9 a.m.—& p.m.

Established 1946

1 p.m. Wednesdays

A few doors from Thornton Heath Stn. (S.R. Victoria section.)

Complete in two parts, publication date of Pt. 2 to
be announced later. Available on 7 days free trial,

see coupon.

POST NOW FOR THIS OFFER !
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EMS%I@

od—the essential facts are

You'll find it easy to learn with this outstandingly success(ul
d In

new pictorial meth:

the simplest language, one at a tlme, md each is {llustrated

he New'Picture - Book’ way of learning

ELECTRIGITY (5 Vols)
ELECTRONICS (6 Vols)
ELECTRONIC CIRCUITS (2Vols)
INDUSTRIAL ELEGTRICITY (2 Vols)
SYNCHROS & SERVOMECHANISMS (2 Vols)

The books are ba.sed on the latest research into simplified
This has proved that the Plotorial
Approach to learning is the quickest and soundest way of

ANNOUNCEMENT

—NOW READY—
BASIC TELEVISION Pt. 1.

Price 22/- inc. postage.

by an accurate cartoon-type drawin,

SPECIAL

of 15/«
Cash

r--------

SigRAtUre . ..covverennnrannsasaoonnnn.onos

gaining mastery over these subjects.

TO SELRAY BOOK CO.
60 HAYES HILL, HAYES, BROMLEY, KENT

Please send me Without Obligation to Purchase, one of the above sets on 7 Days

Free Trial. 1 will either return set, carriage paid. in good condition within 7 days

or send the following amounts. Basic Electricity 70/-
followed by 4 fortnightly payments of 1! /- each. Basic Electronics 82/-.

ice or Down Payment of lgl

This offer applies to UNITED KINGDOM ONLY. Overseas customers cash wi

Tick set required (only ONE s¢t allowed on free trial).

BASIC ELECTRICITY 70/- []
BASIC ELECTRONIC CIRCUITS 40/-

. Cash Price or Down Payment

- followed by 5 fortnightly payments of 15, L each.
th order.

BASIC ELECTRONICS 82/- []

BASIC INDUSTRIAL ELECTRICITY 40/- O All prices
BASIC SYNCHROS & SERVOMECHANISMS 38/- [] include
BASIC TELEVISION PART 1 22/- (] postage
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the market. They vary in size, quality and

price, but all produce the same effect. At a
predetermined time, set manually by the user, they
sound an alarm signal of one sort or another. Some
buzz, some hoot, while others emit tones of vary-
ing pitch. This article describes how to modify a
particular model of standard alarm clock so that
it will switch on a transistor radio at any desired
time. This has a decided advantage in that "the
volume control can be adjusted to give the desired
level of sound. Thus, to suit individual whims, it is
possible to be awakened by soft music or very
loud music, depending upon the depth of sleep of
the person concerned.

In planning the project, the following features
were considered important. First, the radio should
not draw current until the clock switched it on.
Secondly, the clock should be capable of turning
the set on at any time during the day. Thirdly,
the system must be capable of switching the set
off after a certain time has elapsed unless the set
is deliberately switched on. Again this is essential
in the interests of battery economy. The system
must be simple, reasoning that the more items
there are, the more likely it would be that some-
thing could go wrong. The prototype has given
trouble-free service for over six months to date
and has proven satisfactory in every way.

The particular clock used was made by West-
clox and cost approximately twenty-two shillings.
Theoretically any alarm clock could be modified,
. there being nothing extraordinary about the author’s
clock. If another make or model is used, it is
important to ensure that there is sufficient room
in the case to accommodate the necessary com-
ponents.

Set+ve

THERE are numerous types of alarm clock on

Batterytve

Socket |
mounted}
onPC,
board
insulated
N

Fig. 1: Jack-socket connection data for the receiver—A
goes to the battery positive line, while B and C either go
across the receiver's on/off switch (parallel connection)
or in series with one of the “live” leads to the on/off switch.

Clockcase via
locking nut on
outside of case

Fig. 2: Jack-socket connection data for the alarm.

MODS TO THE SET

Since the alarm clock acts directly as a switch
it is necessary to run two wires from it to the
set. Perhaps the neatest and simplest way of achiev-
ing this is to mount a small jack socket on the
chassis or, even better, the case. The exact position
for this socket is unimportant. Note. It is not safe
to use this device on mains supplies, or battery
supplies greater than 50 volts.

It is possible to connect the switch (alarm con-
tacts) either in series or parallel with the main
switch on the set, this is left to individual preference.
However with the clock contacts wired in parallel
with the set on/off switch, the set switch is rendered
inoperative when the clock contacts are closed. The
author chose to connect his alarm clock contacts
in series with the set switch.

The method of connecting the alarm clock to
the set is as follows. A small (3-5mm.) jack socket
is fitted to the set. This is of the normally closed
type. With nothing plugged in, terminals a and b
short together thus allowing continuity via the set
on/off switch. With a jack plug inserted, the spring
contacts open and continuity is provided via the
jack plug leads which go to the alarm contacts via
another jack plug and socket mounted on the clock
case.

MODS TO THE CLOCK

The alarm clock is considered to consist of two
parts. The clock face, which has the clock works
mounted on it, and the rear metal case consisting
of a metal shell. The case is used as an electrical
conductor and the jack socket is mounted directly

Push button ¢x(b) Spring to drive
to stop striker + {G:O} sgrikgr

e e

Hands .
Striker (when stopped
Is pushed down and
touches conductor)

Fig. 3: Essential parts of the alarm clock movement.

Alarm knob toselect time
Conduc\’cor ﬁ.w ob Foselec

"Clockface

o |\ H(a)
Insulation —=— —

Wheel moves down to set
alarm bell -in action makes
contact with conductor

Fig. 4: Striker mechanism in the alarm clock.

Alarm time indicator
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to it without any insulation. The diagrams indicate
how the author’s alarm clock worked, and how
the various parts of the clock mechanism were
used to provide switching contacts. Not all makes
of alarm clock work in this manner—this would be
too much to hope for! However, it is hoped that
these diagrams will serve as a guide for those who
wish to modify different clocks. The conductors
(i) and (ii) in Figs 3 and 4, were made from single-
strand, stout, insulated wire. This wire is held to
the rear of the clock face with Sellotape which is
ideal provided that it is pressed well down to
exclude air underneath. The two conductors are
then joined together and connected to the jack
socket on the clock case. This connection must be
kept well clear of all moving parts of the clock
mechanism, this also applies to the jack socket.

SEQUENCE OF EVENTS

With the clock connected to the radio set via the
jack plugs and sockets the following sequence of
events takes place. Assuming that the alarm has
been set for 7 o'clock. When the hands reach 7,
the small wheel (a) in Fig. 4, drops down and
makes contact with the conductor (i). This turns on
the radio and also sets the striker beating the gong.
The sleepy constructor wakes and pushes the button
(b in Fig. 3) on the back of the clock which normally
turns off the alarm bell. This button still performs the
same function but now turns the radio permanently
on until it is switched off at the set. If the button
(b) Fig. 3, is not pushed in, then after a lapse
of some twenty minutes the wheel (a) will lift again
breaking continuity and switching the radio set off
thus affording battery economy.

THOUGHTS ON

HERE must be many readers who have built
T a high quality amplifier, fed it from some

kind of tuner, and been disappointed at the
results. The writer, after’ building a second high
quality main amplifier to obtain more definite
evidence of the superiority of the semiconductor
type over the conventional valve type, thought it
might be interesting to try out various tuners on
both the amplifiers.

F.M. does not exist, as yet, in this country
(Malaysia), but a.m., fortunately, is capable of very
good results as we are not troubled with closely
packed stations in the medium wave band. The
transmitters, therefore, are able to take full advan-
tage of the available bandwidth.

Under these conditions, an ordinary superhet
tuner would not be able to do justice to the quality
of the transmissions unless one could stagger its i.f.
transformers to give a wider pass band. The tuner
normally used with the valve amplifier was a com-
mercial 3-transistor high quality superhet provided
as a built-in extra in a well-known tape recorder.
The writer was able to obtain the printed circuit
board and build up his own, choosing all com-
ponents carefully. With the aid of a ’scope and
m.w. wobbulator, the i.f.t.’s were set for a wider
pass band than had been provided by the makers.
Results were judged good by all who heard it.

A crystal set was tried using a 50ft. aerial. Quality
was good but there was too much man-made noise
coming in as well, so further trials were abandoned.
The tuner finally chosen for both amplifiers was a
slightly modified version of that excellent circuit
by E. J. Wotton (P.W. Feb. 1961) who had
adapted the direct coupled transistor receiver des-
cribed by W. Cleland (P.W. Nov. 1959). The audio
from Tr4 was fed to the main amplifier (Mullard
Experimental S-watt high quality transistorised
amplifier) via a 3:1 intervalve coupling transformer,
the c.t. being ignored. A Radiospares 7:1 Q.P.P.
transformer was also tried but this gave too much
bass, and a rather shaky high frequency response.
With some amplifiers, however, this might prove
to be the better choice.

262

TUNERS

Hugh Wagner

Due to the extremely low d.c. level in the
transformer, distortion due to core saturation could
be disregarded. This proved true in practice; the
quality furnished by this arrangement was very
high, with a silent background and no monkey
chatter, in contrast to the average superhet
receiver.

The quality of the tuner is sufficient to warrant
making it detachable from the main amplifier, and
building it into a small case, using a hearing aid
Mercury cell for power, and an ER1600 type ear-
piece. Several versions of E. J. Wotton’s circuit
have been built, the smallest fitting into a tiny
plastic box 2%in. long by 1<%in wide and Hin. deep.
Naturally, there was no volume/tone control and
only one station could be tuned, using two 15pF
tube trimmers. Small cut down toothpaste tube
caps were fixed as control knobs.

To sum up, while a good transistor superhet tuner
with staggered ifit.s can be relied upon to pro-
vide sensitivity and good quality, it was found that
this type of tuner could not surpass the perform-
ance of E. J. Wotton’s t.r.f.

Several types of transistor were tried in the con-
verter position, in an attempt to reduce conversion
noise; this effort met with some success; but the
work entailed would not normally be carried out
by the average person, and certainly not by the
manufacturer, except during developmental work.

The exact position of the tap was found to differ
with different transistors, even of the same type.
The writer used Litz wire, and put on several taps,
one every five turns, starting at the tenth turn. It
was then easy to find the optimum position. The
higher up the winding one goes, the greater the
sensitivity and the poorer the selectivity. The
quality also is affected, and a tap towards the
bottom of the coil will give the best quality.

It is not mandatory to use Litz wire, and No. 32
enamelled will do almost as well. The writer used
Litz wire because he has become fairly adept,
through years of fiddling and cursing, at removing
tge ?namel from the fine strands and soldering
them!
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ZENER DIODES
Comprehenslve range 3v, to 50v. in three power
ratings all 5% tol. 350mW 3/6 each. 1-5 watt 5/~
each. 7 watt 7/8 each.

SCR’s (THYRISTORS)

Piv 50V 100V | 300V | 400V
1 amp 8/8 78 18/8 15/-
3 amp 7/6 8/8 14/8 17/-
25 amp 30/- 35/- 47/ 80/~
SEMI-CONDUCTOR BARGAINS
Type Type Type

No. Price No. Prica No. Price
2N1727 15/- | MAT101 8/8 | oc7l 8/8
2N1728 10/~ MATI120 7/8 | OC72 5/-
2N1742 25/- | MAT121 8/6 | OC75 8/-
2N1747 85/ | OAB 5/- | oce 5/-
2N1748 10/- | OAlLO 8/- | 0C77 -
AC107  9/- | OA47 8/- | ocs 6/-
AC127  9/- | 0A70 2/- | OCi8D  5/-
ACY17 8/8 | oa79  2/8 | OCS1 5/-
ACY18 5/6 | 0A81 2/ | OoC81D  B/-
ACY19 8/8 | OA85  2/¢ | OCs2 5/-
ACY20 5/6 | OA90  2/6 | OCS3 5/-
ACY21 6/ [ 0AD1 2/6 | OC84 8/-
ACY22 4/6 A20 /3 | OC139  8/8
AF114 7/- | OA202 4/8 | OCl40 12/6
AF115 8/6 | oC22 10/~ | OCl70  §/-
AF118 7/~ | oc2s 178 | ociny  6/-
AF117 5/~ | OC24 15/- | ©OC200 8/-
AF118 10/- | OC26 7/6 | 0C201 12/8
AF139 12/8 | oC28  15/- | OC202 18/8
AF186 17/6 [ oces 17/8 | 0C203 12/8
AFZ12 16/~ | oc3s 12/8 | OCP71 15/-
A8721 16/~ | OC36 15/~ | ORP12 8/8
BC107 14/6 | OC42  6/6 | ORP60 10/-
BY100 4/8 | 0OC44 4/- | 8B078  6/6
BYZ13 7/6 | OC45 8/6 | 8B30s  8/8
MAT100 7/9 | OC70 4/- | sB2s1  10/-

MINIATURE RELAYS with removable covers.
Very sensitive (will close on only 20 mA). Coil
! 10,000 oh tacts are three sets;
triple set for change over pair to open circult
and the third pair to close circuit—perfect order
unused (removed from equipment), 7/8 each.
Vacuum Cleaner Flex. Non-kinkable ribbed
rubber, most pliable but very tough. 24/38 Cores.
Normally 1/9 per yard, offered at £3 per 100 yard
coil, post and insurance 8/6.
Bub Miniature Silicon Diodes. General purpose
type with gold plated leads, 1/- each, 10/- per doz.
Silicon Rectifier, equiv. BY100. 750 m.a. 400v.,
new, perfect. 8 for £1, post free.
MAINS TRANSFORMER. Upright mounting with
primary tapped 200, 220, 240 v. H.T. secondary
is 250-0-260 v. at 100 mA. and it has two L.T.
secondaries of 6.3 v. 1§ amp.—unused (removed
from equipment), 15/- plus 3/6 post and insurance.
“¢» CORE POTTED OUTPUT TRANSFORMER.
Made by the famous “Parmeko” company these
are the best money can buy, we can offer a bargain
15 watt rating, centre tapped primary with
secondary for 3 ohm speaker. Potted and in black
stove enamelled case for upright mounting these
will make your amplifier or rig iook perfect at only
12/8 pius 8/6 carriage and insurance—hurry for

these.

4 MEG. POTS. By Erie,standard }in.spindle, lin.
long, 7d. each in doz. lots, otherwise 10d.

+ MEG. POTS WITH D.P. SWITCH. Again by
Erie. Standard size spindle lin. length. 10d. each
in doz. lots, otherwlse 1/8 each.

MINIATURE PICK-UP. For pop records—this is
made by Cosmocord—has a crystal cartridge and
long play sapphire stylus—offered for less than the
wholesale price of the stylus only—namely 8/9

each or 36/- doz.
BUILDING
Z{SOMETHING?

Most useful power
J pack with 250-0-
250y 100 m.a.
H.T.plus2 x 6-3v,
secondary windings
e : and standard primary

fused is housed louvred
metal cabinet, gize approximately 10in. x 10in.x
7in., on the front is a 2in. flush moving coil meter.
Also five preset controls, Withinthe unit is a power
pack, & lot of clear space for anything you want to
fit. Below s an assortment of tag panels and
components. All unused. 28/8 plus 10/- T

DRILL CONTROLLER

Electronically ch speed from
mately 10 revs. to max, Full power at all
speeds by fingertip control. Kit includes all
parts, case, éverything and full instructions,
19/6 pius 2/6 post and insurance.

1

750mW TRANSISTOR
AMPLIFIER
4 trapsistors including two in pus}ln-

MAINS MOTOR

made by Garrard
for  their best
changers, labora-
tory balanced, size
2¢in. x  2lin.
Suitable for 115v.
or 230/240v.
working by re-
Arranging lead
connections. 15/-
each, P. & P. 4/8.

MAINS TRANSISTOR POWER PACK
Designed to operate transiator sete and ampllifiers.
Adjustable output 6v., 8v., 12 volts for up to 500
mA (class B working). Takes the place of any of the

pull input for crystal or
microphone or pick-np—feed-back
loops—aensitivity bmV. Price 18/6,
Post and Insurance 2/6. Speakers,
8in. 12/6, Bin. 13/8, 6 x 4in. 14/6,

EX-WD BARGAIN Easily
rebuildable to short wave radio

This is the 46 Recelver/Transmitter. It has a
range of approx. & miles. Operates from dry
batteries. Complete with six valves and In
metal case. 8ize approx. 12in. x 6in. x 3{in.
Complete but less crystal, not tested nor
guaranteed. 18/6 plus 4/6, post and insurance.
8hould not be operated as a transmitter in the

TH IS MONTH'S SNIP

An excellent opportunity to re-equip your house or workshop, or if you
are a contractor to restock for future ring main jobz. We offer 12 GEC
awitch sockets, Balk: flush or ite surface i
your choice. Latest ring main type listed at 6/6d. each. You can have a
box of 12 tor 80/- only—thus showing you a saving of £2.8.0d. Postage
and insurance 4/6d. extra.

SUPERTONE G.C.V.
8aves yon work—
It’s partly built
Like its predecessora this latest Com-
panion kas full f performance—such
as only a good wooden cabinet and
biflux speaker can give, and due to
ite being partly bulll you will havelit
going in an evening. Note these features.
All Mullard Transistors Including
3 x AF117.
® Two-tone Cabinet, slze 11 x 8 x 3in.
® Al circuit requirements—Push-pull
®
[ ]

output—A.V.C. and feed back, etc.

c
Priuted circuit board all wired only connections, e.g. to Volume control
W.C. Bwitch and Tuning Condenser.

Pre-allgned IF stages complete with fuil instructions. Price only £3.19.6
plus 6/8 post and insurance.

GARRARD
AUTO RECORD PLAYER
Model 2000
This 18 one of the latest products

of the World’s most experienced
maker of fine record.reaprodncers. Its
nct i

playing of up to 8 mixed size recorda—
stopping and starting without rejecting
—manual playing—pick-up pivots to give
low stylus pressure—large diameter turn-table formax. stability adjustruents
include pick-up height—pick-up dropping position and stylus pressure. Size is
13} x 11§in. clearances 4§in. above 2{in. belo fitted with latest hi i
cartridge for stereo—and nono. L.P. and 78. lete with
template and service sheet. Offered this month at the 8pecial 8nip price of
£6.9.6 plus 7/6 carriage and insurance.

CASSETTE LOADED DICTATING MACHINE
Battery operated and with all accessories. Really fantastic offer a British made
£31 outfit for only £6.19.6 brilliantly
designed for speed and efficlency—
causette takes normal spools dropa
in and out for easy loading—all
normal  functions—accessories  In-
lude - tet earp rystal

has onjoff itch—tel

and insurance.

STUPENDOUS OFFER-£11 for £2

Only recently sold (or_£ 10.9.8. Note these

featurea: @ Long & Medium Wave @ Long
dial @ Push pull output @ A.V.C. and feed

ack @ Ferrite aerlal @ 8ix transistors
@ Cabinet size 4%in. x 3in. x 1l}in. with
carrying strap. You get everything you need
and instructions. 89/6 pius 3/6 p. & p. or
supplied with made up chassis 10/- exirs.
Battery 1/8 extra. Data separately 2/8.

phone pick-up—tape reference pad—
DON'T MI88 THIS UNREPEAT-
ABLE OFFER—B8END TODAY
£8.19.8 plus 7/6 post and insurance.
Footswitch 18/8 extra. Spare Cassettes
at 7/8 each, three for £1.

Made by Banders FElectronlos. This
provides extreme reliability under
arduous conditions. Long battery life,
compactness and lightness. Unlt plate
104 x 8i4in. Clearance above 3%in.,
| below 2%in, Takes Eight 7in. records,
33 or 45 r.p.m. Motor has gavernor glving
consistent speed despite battery voltage drop. Wow, -4%, Flutter *2%. Heavy
Zinc Turntable gives Flywheel effect with Improved reproduction. Pick up is the
Acos GP 79/6 Ceramic Cartridge. Frequency response 50-8000 c¢fs. Output 250
mv. Tracking weight 9 grams. Automatic Trip complete with mounting hard-
ware, Leads ready for t1 79/84. each, and i 7/84d.

ing : PP1, PP8, PP4, PP6, PP7,
PP9, and others. Kit mains

rectifier, smoothing and load resistor, 5,000 and
500 mfd.condensers. Zener diode and instructions.
Real gnip at only 14/6, plus 3/8 postage.

GANGED POTS
Btandard type and size with
good length of spindle—made
by Morganite. List price s 10/-
each but if you act quickly you
can have them at 18/- doz. (or 1/6 each if less than
doz.). Following values in stock all “lin”"—5K+
BK—10K + 10K—100K + 100K—B00K + 500
K all new and unused. Post 2/9 on 1st doz. then
1/- per doz. 6 doz. or more post free.

TRANSISTOR
SET CASE
Very modern oream

cabinet, size 53 x
with

ARMCHAIR CONTROL UNIT

RBemote Controller
for Philips, 8teila
and Cossor TV sets
but adaptable to
most others, and to
model control. Com-

d
—— componenta Inclul-
ing Mullard OA81 - Knobs = 10 way plug—11 ft.
7 way cable etc., ete.
List price £3/3/-, yours for only 12/6, plus 2/-
post and insurance.

PANEL LAMP BARGAIN
An assortment of radic panel bulbs, all made by
the famous Philips company. Their cost if bought
retail would exceed 80/-, Offered as a parcel for
10/~ post free. Parcel comprises 20 x 8-3v., -8A;
10 x 12v., *1A, 10 x 24V, 05A. All M.E.B. cap.

3 PP$ Eliminator play your pocket radio
from the malnsl Bave £s. Complete
kit cc 4 ifiers
mains dropper resistances, smoothing
| condenser and instructions. Only 6/8,
 plus 1/- post.

SNIPERSCOPE

Famous war-time
“cat's eye” used
for seeing In the
dark this is an
infra-red image
converter cell
with a siiver
caesium screen
which Hghts up
IVEWING WINDOW (like & cathole

. ray tube) when
WY the electrons re-
leased by the infra-red atrike fit. A golden
opportunity for some Interesting experiments.
7/8 each, post 2/6. Data will be supplied with
cells, if requested.

AUDIO SWITCH
‘Want to open your garage door
with a toot? Or close your
curtaing with a whistle?
Or make anything obey
your command? Then
first you need an Audio
Switch. We offer com-
plete kit, including 5
transistors, Veroboard
panel, all the resistors
and condensers and the
relay with diagrams,
etc., for making 48/6d.
plus 2/6d. post and
urance.

FLUORESCENT
SCREEN

‘Where postage is not definitely stated as an
extra then orders over £8 are post free. Below
£3 add 2/9. Semi-conductors add 1/- post.
Over £1 post free,

ELECTRONICS (CROYDON) LIMITED

(Dept. P. W.) 102/3 TAMWORTH RD., CROYDON, SURREY (0pp. W. Croydon Stn.)
also at 266 LONDON ROAD, CROYDON, SURREY
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Eddystone s 3

K
HIGH PERFORMANCE RECEIVERS =

EC 10 ALTRANSISTOR EB 35 ALL TRANSISTOR -
COMMUNICATIONS RECEIVER BROADCAST RECEIVER

Excellent reception on medium and shortwaves (545-10 A versatile all-band receiver covering long, medium and
metres) including marine coastal and six amateur bands. shortwaves and interference-free VHF programmes. Can be
The Eddystone tuning mechanism, free from backiash, used as a radio tuner with a hi-fi system, as a record
includes an accurate logging scale. Powered by U2 player amplifier or with a tape recorder. Powered by U2
batteries. £48.0.0 batteries. £60.6.3

An internally fitted AC mains unit can be supplied for these receivers

Eddystone Radio Limited

eddystone Works, Alvechurch Road, Birmingham 31 - Telephone: Priory 2231 - Cables: Eddystone Birmingham - Telex: 33708
LTD/ED1®

COCKTAIL/STEREOGRAM CABINET £25

Polished walnut veneer with
elegant glass fronted cocktall
compartment,padded. Position
for two 10in, elliptical speakers.
Record storage space. Height
35%in., width 52}In., depth
143in. Legs 1 gn. extra.
OTHER MODELS, SEND
FOR FREE LIST

RECORD PLAYER CABk
NETS, 49/6. Latest designed
covered cablnets. Takes any

GOODMAI\IS HIGH FIDELITY

MANUAL
A Guide to full
listening enjoyment

The Manual is much more than a cata-
togue of Goodmans High Fidelity Loud-
speakers—it contains informative articles,
including advice on stereo, special begin-
ners page, and full cabinet drawings.
You'll find it interesting as well as

. informative, modern Autochanger. P, & P,
[T 6.
The Perfect combmatmn TAPE RECORDER CABINETS 49/6. Dla. 1s’lx 121" x 7", Red and Grey.
MAXAMP 3 Cut out for BSR deck. P. & P, 7/6,
TRANSISTORISED STEREOPHONIC HIGH FIDELITY AMP- TRANSISTOR CASES 19/6. Cloth coverad, many colours. Slze 93" x 6}”x3}".
LIFIER 15 + 15 watts - Silicon solid state - Integrated pre-amplifier P.&P. 4/6. Similar cases In plastic 7/6.
Negligible distortion - £49.10.0. iiluﬁ'tjiﬂz::’v'f'z::l:sm:;s ::eI:r 'I’es: ':al-”:s Slim models 5/-. Press
o .
STEREOMAX button models 19/6. P. & P. 4/6.
MATCHING AM/FM STEREOPHONIC FM TUNER 1
Transistorised - Qutstanding specification - Stereo de-coder (optional) 17in.—£11.10.0 TWO-YEAR GUARANTEE
£60.0.0. + £11.18.3. P.T. inc. Surcharge. 3 Star Guarantee

* Tube % Valves EX-RENTAL TELEVISIONS

% Components Carr. 30/-
FREE ILLUSTRATED

Both MAXAMP 30 and STEREOMAX have polished wood cases
(103" x 61" x 75" deep) in Teak or Walnut to order.

Full specifications of the Maxamp 30 and Stereomax are given in
: o LIST OF TELEVISIONS
the High Fidelity Manual —send the coupon for your FREE copy — 177—19"—21"—23"
or pay an early visit to your Goodmans dealer. WIDE RANGE OF MODELS
—— v — — — —— ———— — —— — — SIZES AND PRICES
1 FREE Please send 'Hi-Fi Manual together with name and address DEMONSTRATIONS DAILY
: of my nearest Goodmans dealer. ] TWO-YEAR GUARANTEED
fame | TUBES 100% REGUNNED

i Address 1 141n.—89/6 17in.—89/6
1 1 21in. and ALL SLIMLINE TUBES 99/6

PW_B.I EXCHANGED BOWLS. Carr. 10/6
EX MAINTENANCE TESTED TUBES

L-—_—_—_——___ I S G T T G S—
GOODMANS INDUSTRIES e ot iy
o e oot e DDLESEX. Tel: 01-02 1200 DUKE & CO. (LONDON) LTD.

621/3 Romford Road E.12 Tel. 01-478-6001/2/3
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— [EW mE H@ K.ADKINS

SURPLUS
COMMUNICATIONS

RECEIVERS

This guide is intended to provide basic information of ex-service radio communications
receivers that were available on the United Kingdom surplus market between 1960 and
1966. The equipment is of British, American or Canadian origin and in most cases was
manufactured during the last war, or in the immediate post-war period. The report does not
include receivers originally part of transceiver equipment, such as the 19 set or SCR522.

Much of this equipment can be used as purchased,
no modification being necessary. Most ex-service
receivers benefit from modification however, and
detailed modifications are given from time to time
in amateur radio periodicals. The more usual modifi-
cations are mentioned in this guide.

Some receivers require an external power supply
unit which can usually be purchased separately.
This is also indicated, where applicable. Certain
American models with built-in power supplies were
intended to operate from the American 110V mains
system. These receivers can be used in this country
with a suitable 110/230V transformer.

The condition of ex-service receivers varies con-
siderably. Some, which are literally “surplus to re-
quirements”, are sold brand new in their original
packing. Others may be disposed of after having
served their “useful” life, but may still be in good
condition. It should be noted that a receiver which
is advertised as “brand new” and which has been in
storage for several years, may not necessarily per-
form better than a second-hand one, which may
have been recently realigned.

In order to give some guidance to the condition
of receivers released in the period covered, a grad-
ing system has been adopted. This is as follows:

Grade 1. Brand new, unused and guaranteed.

Grade 2. Good used condition. Usually in per-

fect working order.

Grade 3. Fair or poor condition. May not be in

working order.

For each receiver, the period of availability, con-
dition, and retail prices prevailing at the time are
given. It is emphasised that the information given
is intended to be a guide to what was available
between 1960 and 1966. For current availability,
radio periodicals should be consulted.

The fact that a receiver may not be currently
available from retail sources does not mean that
the receiver is unobtainable. Perusal of the smal]
advertisements in amateur radio periodicals will often
be worth while. Prices, when sold privately, are
usually a little less than the retail prices, although a
good receiver in short supply may maintain a steady
value for several years.

In fact most equipment will not greatly lose its
value, as it is placed on the market for only a small
fraction of its original cost to the services.

Although there are a few shops in the Provinces
and Greater London area that sell ex-service
receivers, the established hunting ground for surplus
electronic equipment is the West End of London,
especially in the Lisle Street, Leicester Square and
Tottenham Court Road areas. When a receiver
comes on the market, one will almost certainly be
able to buy it in London.

Generally speaking, the supply of ex-service
receivers would seem to be drying up. There is cer-
tainly not the range and quantity in the shops now
that there was a few years ago. However, it can be
expected that surplus equipment will continue to
be released from time to time. Reliability is of prime
importance in the design of service receivers, and
those ithat have already been released will no doubt
be in use in amateur circles for many years hence.

Only the essential information is included in this
guide so that an unfamiliar receiver may be quickly
evaluated. For more detailed information and align-
ment instructions, etc., the official handbook or
manual should be consulted. These can often be
obtained from the small advertisements in amateur
radio periodicals, although they are sometimes sup-
plied with the receiver when purchased new.

This report, written particularly with the amateur
in mind, has been compiled after a lengthy study
of the market in surplus communications receivers,
and it is hoped that it will be of use to anyone con-
templating the purchase of this type of equipment.
The survey has been undertaken independently, and
there is no connection between this report and any
supplier or retailer of surplus radio equipment.

It is regretted that it is not possible to accept
queries concerning the current availability of surplus
communications receivers and neither can modifi-
cation details be provided, as this information can
be obtained by consulting the amateur radio peri-
odicals. Much of the equipment detailed in this
guide was not available on the surplus market in
the summer of 1966, although readily available on
the second-hand market.

Finally, although the information given in this
report has been checked as far as possible and is
believed to be complete, it is inevitable that there
have been some omissions, and possibly some mis-
takes. The author would be most grateful to have
any inaccuracies pointed out.

265

www americanradiohistorv com


www.americanradiohistory.com

AR88D ARS8S8LF

The ARS88D, manufactured by R.C.A.,
first appeared about 1940. They were made
in large numbers for service use, and they
have always been very popular with the
amateur. The mechanical design and con-
struction is superb. The receiver covers
540ke/s to 32Mc/s in six bands. It has
mechanical bandspread with a logging scale.
The set contains a built-in power supply,
suitable for 110V or 230V. The ARS88D
contains 14 valves, as follows:

Ist R.F. Amp. 6SG7. Det/A.V.C. 6H6.
2nd R.F. Amp. 65G7. Noise limiter 6H6.

Mixer 6SA7. Audio Amp. 6SJ7.
Oscillator 6J5. Output 6K6.
Ist LF. Amp. 6SJ7. B.F.O. 6J5.
2nd ILF. Amp. 6SJ7. Voltage Reg. VR150.
3rd LF. Amp. 6SJ7. Rectifier 5Y3.

The i.f. is 455kc/s. The sensitivity is from 15 to
2-5 microvolts per 500mW. The audio output is 2-5
watts to a 2-:5€) loudspeaker or 600} line, or high
impedance headphones. Other features are auto and
manual volume control, and auto and manual noise
limiter. Other panel controls are r.f. and a.f. gains,
b.f.o., and variable selectivity with crystal filter. The
receiver measures 194in. x 11in. x 194in.

Modifications. Realignment will vastly improve
the performance of a receiver that has been in stor-
age for a long time, and the AR88D is no exception.
As with many receivers of this type, a common
modification is to replace the r.f. stage valves with
miniature types, but is should be stressed that this
is not an easy job, and may not effect a great
improvement. For s.sb. use, a worth while modi-
fication is to increase the b.f.0. injection.

Availability. A constant supply of AR88D’s seems
to be available. Most of them fall into the category
of grade 2; very few are available brand new. Prices
of grade 2 receivers range from £30 to £50,
depending on the exact condition. Grade | receivers,
when available, are about £70 or £80. In 1961 or
thereabouts, a few were available completely rebuilt
with new P.V.C. wiring. These were priced at £75.

ARB88D’s are readily available on the second-hand
market. AR88D spares, such as if. transformers,
have been quite easy to obtain in the past, and some
were still available at the time of writing this. The
ARS88D manual is quite common and can often
be purchased for £1 when buying an ARS88D. It
should be quite easy to obtain a manual second-hand.

ARSSLF

The ARBS8SLF is similar to the AR88D, the main
difference being the frequency coverage 7Skc/s to
550kc/s, and 1:5Mc/s to 30Mc/s. The i.f. is 735kc/s.
The LF model has only two tappings on the mains
transformer. These are 230V and 115V, but the
230V tapping should be adequate for most mains
supplies in this country. The other difference of any
importance is that the output valve is a 6V6 instead
of a 6K6.

Modifications. See ARS88D. In addition, the
replacement of the single filter with a half lattice
filter, will give improved performance. This modi-
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fication could also be applied to the ARSSD.
Availability. Here again, most ARSSLF’s were

released in grade 2 condition. AR8SLF’s are per-

haps somewhat less common than AR88D’. Very

rarely are they available in grade 1 condition,
although as in the case of the AR88D, some were
sold in 1961 for £70, rebuilt with P.V.C. wiring.

ARSSLF’s can be obtained on the second-hand
market, and the position regarding spares is simi-
lar to the AR88D. The ARS8SLF manual is much
scarcer than its AR88D counterpart, although no
doubt the AR88D manual would be of use for
alignment of the AR8SLF receiver.

BC312 BC342

These receivers were used by the United States
Army Signal Corps. The two receivers are identi-
cal apart from the power supply but for con-
venience only the BC312 will be mentioned by
name. Both receivers have a very good reputation,
but they are rather scarce in this country. There
have ‘been several versions of the two receivers,
differing only in minor respects. These are designated
BC312A, BC312C, BC342M, BC342N, etc.

The mechanical and electrical construction of this
receiver is superb, and reliability under adverse con-
ditions was obviously a major factor in the design.
The frequency range is 1-5 Mc/s to 18Mc/s in six
bands, and the i.f. is 470kc/s. The valve line up is as
follows:

6K7 Ist R.F. Amp. 6K7 2nd L.F.

6K7 2nd R.F. Amp. 6R7 Det/A.G.C./Audio.
6CS oscillator. 6CS B.F.O.

6L7 mixer. 6F6 Output.

6K7 Ist LF. 5W4 Rectifier.

Drift is minimised in this receiver by stabilisation
of the oscillator. The tuning mechanism is directly
calibrated with fast and slow vernier tuning. Other
controls are antenna d¢rimmer, b.f.o. control, and
a.v.c./m.v.c. control. Sensitivity is 4 microvolts at 1-5
Mc/s and 2 microvolts at 18Mc/s. Bandwidth at
2Mc/s is 14kc/s at 20dB down. Output impedance
is 250 or 4,000Q. The size of the BC312 is 10in. high
x 18in. wide x 10in. deep, and it weighs 65 Ib.

As stated earlier, the BC312 and BC342 differ only
in their power requirement. The BC312 operates
from 12V d.c. and the BC342 from 115V a.c.
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Maedifications. The BC312 can be modified
for mains operation by replacement of the
internal 12V power unit with a mains
version. This will involve rewiring of the
valve heaters. The BC342 will operate from
the British 200—250V a.c. supply, if a suit-
able step down auto-transformer is used.

Several modifications have been published
for these receivers. The r.f. stages can be
made more efficient by suitable alteration
of the component values. Similarly, the
crystal filter could be modified as it severely
reduces the sensitivity.

The audio section of the BC312 can
easily be modified in several ways. The head-
phones should preferably be connected
after the first audio stage. The output
transformer should be changed so that a
normal 3 speaker can be used. For more
output, the 6R7 det/a.v.c./audio valve
should be replaced with a 6Q7, although
the cathode bias resistor must be altered
if this is done.

Other well-known modifications are the addition
of a noise limiter, “S” meter, and a separate r.f.
gain control. These modifications apply to both the
BC312 and the BC342.

Availability. As this is an American receiver, rela-
tively few have been released in this country. But
nevertheless a surprisingly large number of them
exist, although they do not change hands very often.
One generally considers oneself lucky to get one.

Since 1960 there have been two releases of these
receivers in this country, both in very limited quan-

BC348

The BC348 receiver was used by the
United States Air Force, and was designed
to operate from a 28 volt d.c. supply. It
is extremely compact. The receiver exists in
many versions, denoted by a suffix letter,
although they are electrically and mechani-
cally similar.

The receiver covers 200kc/s to 500kc/s
and 1'5Mc/s to 18Mc/s. The i.f. is 915kc/s.

The BC348 contains 8 valves as follows:

6K7 Ist R.F. Amp.
6K7 2nd R.F. Amp.

6K7 Ist I.F.

6F7 2nd I.F. and B.F.O.
6C5 oscillator. 6B8 3rd I.F. and Det.
6J7 mixer. 41  Audio.

Output impedance is 50002 or 4,50002.

Moedifications. The BC348 is quite a popular
receiver, especially in the USA, and several modi-
fications have been published.

The first and obvious modification is to replace
the 28 volt d.c. power supply with a 200-250 volt
power unit, although it is more usual to build this
as an external unit, in order to avoid excessive
heat in the receiver. The valve heaters will have to
be rewired for 6-3 volt operation.

The output transformer should be replaced with
one that will match a 3Q loudspeaker. An “S”
meter is a useful addition.

tity. In 1961 both versions could be obtained for
about £22 to £25 in grade 2 condition. In 1962,
1963 and 1964, they were unobtainable from
British sources, but a few were again placed on the
market in 1965 for £22 in grade 2 condition, although
they are believed to have been reconditioned.

They are not currently available on the surplus
market, but it should be possible to obtain one
second-hand. Owing to the popularity of these
receivers, and the large numbers of them in exis-
tence, especially in the USA, it should not be too
difficult to obtain a manual.

Cans

o L)
X

An extra audio stage can be added to the BC348,
with advantage. The addition of a noise limiter is
also recommended. Separation of the audio and
r.f. gain controls, which are originally on a com-
mon shaft, is well advised.

Availability. Although the BC348 is very popular
in this country and is well sought after, no record
could be found of any release of these receivers
in the last six years. It is therefore assumed that
those receivers that exist were released before 1960.
As such, the BC348 does not, strictly speaking, come
into the scope of this report, but it was included as
it is so popular and is usually associated with the
BC312 and BC342. It should be quite easy to obtain
one second-hand for about £10 to £15. BC348
manuals probably exist in small guantities.

CONTINUED NEXT MONTH
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get acquainted with

field in the last ten years or so. Performance

figures have improved and prices have fallen
so that the home constructor can design the
majority of his equipment around semiconductors.
Now a new type (well, new to most readers) of
semiconductor device is appearing on the market at
a realistic price—the field effect transistor. It is so-
called because an electric field due to a reverse
voltage on a controlling electrode, (called a gate)
governs the magnitude of the current flowing
between the device’s two other electrodes. This action
is illustrated in Fig. 1.

The effect of reverse biasing the gate is to cause
the p-type region to become depleted of positive
carriers (i.e. holes) and thus an electric field is
created which extends beyond the p-n junction and
into the main current path in the n-type silicon
(called the channel). Figure 2 shows the symbol for
an n-channel f.e.t. in which the current carriers in
the channel are negative (i.e. electrons). It will be
seen that the other electrodes are called the source
and drain. The device can be considered as a semi-
conductor triode for it is a very close analogue to
the thermionic valve. Its characteristics are, however,
similar to the pentode valve, comparing the cor-

Direction ot electron flow

( ; REAT strides have been made in the transistor

Drain

A N-~type
|~ silicon
Depletion Gate
region

lead / Channel
/ ”/
/
’
Gate pa

Fig. 1 (left): Note how the gate controls source-to-drain
current through the action of the depletion region.
Fig. 2 (right): Symbol for the n-channel f.e.t.

Source

° |
5 Vgs=0V
“ /[ .
- f Vgs=—1V
3 / ?
E,
4 Vgs=-2V
2 |
/ I
3 Vgs=-3V
o
o 1 2 3 4 5 6 7 8 9 10
Volts (vDs)
Fig. 3: Ip—Vops characteristics for a f.e.t.
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responding electrode behaviour. Thus, if a particular
reverse bias is established on the gate, varying the
drain to source voltage produces a current graph
very similar to the pentode valve Ia versus Va for
constant Vg set of curves, see Figs. 3 and 4. The
main difference occurs in the magnitude of Vbs,
which is usually about 1/10 of Va.

PRINCIPLE OF OPERATION

Figure 1 only shows the principle of operation,
for in a practical f.e.t. the gate would extend around
more of the channel and in. some high-performance
types a so-called interdigitated form of gate is fabri-
cated in the main silicon structure. As the voltage
applied to the gate is a reverse voltage, the current
flowing in the gate-to-source circuit is extremely
low, of the order of 109A (i.e. in the nanoamp
region). Thus, the gate-to-source input resistance is
very high. - The d.c. resistance values range from
hundreds to thousands of megohms, but owing
to the rather high input capacitance, mainly associa-
ted with the lower priced types, the input impe-
dance (mostly capacitive reactance) falls to a few
megohms at audio frequencies and to several kil-
ohms at radio frequencies. Tuned input circuits

° T I
Vg= 0V
10 —
/ Vg=—0:5V
8 —1
- Vg=—10V
3 . K/ S
E O
- Vg=—1s5V
- 4 - | |
V Vg=—2.0V
I
2 Vg=—2+5V
o
0 10 20 30 40 50 60 70 80 90 100 10O

. . Voits (va)
Fig. 4: I;—Va characteristics for a pentode valve. Note the
similarity of these curves with those shown in Fig. 3.

Note —
Rs=12—15kQ) for C94
Rs=2¢7—3.9k Q) for ZFT12
Rs=10—15k 1 for ZN3819

headphones

o= === mmmm—— il
)
[}
! 0-02F
1
Crystal i
receiver i 22Ma
1
pick-up A
H
[]
)
]
Oo—
_______________ —_—

Fig. 5: Simple single stage audio amplifier. Types C94
(Semitron), ZFT12 (Ferranti) and 2N3819 (Texas) field
effect transistors are suitable so long as the value of Rs is
correctly chosen—see note in top left-hand corner
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are necessary to ‘‘accommodate” the input capa-
citance in order to obtain worth-while amplifica-
tion at radio frequencies. Using a high ‘Q’ parallel
tuned circuit as the input to the gate allows a high
degree of circuit magnification to be obtained as
the very high input resistance of the f.e.t. presents
practically no load to the tuned circuit. In this
respect it is similar to the thermionic valve when
the grid is negatively biased. This does not affect the
“natural” selectivity of the tuned circuit in much
the same way as the negatively biased grid valve
amplifier or detector stage. Circuits developed for
the valve can thus be used directly or adapted for
the f.e.t.

TWO VARIETIES

Before describing practical f.e.t. circuits, it should
be mentioned that, like ordinary transistors, they can
be obtained in two varieties, called n-channel
(already mentioned), and p-channel. In the latter
type the current carriers in the channel are holes,
and the reverse bias applied to the gate is positive
in polarity. To appreciate the similarity of f.e.t.’s
to valves the simple audio amplifier stage shown
in Fig. 5 can be built up using the f.e.t.: types C94
or ZFT12. Voltage lines are, of course, very much
lower.

The drive to the input of the f.e.t. stage could
be from a simple crystal set. As the parameters of
f.e.t.’s, like those of transistors, vary over a value
range of about 3-1, it may be necessary to use
resistance values above or below those indicated to
achieve optimum results. In the simple audio
amplifier stage of Fig. 5, the source should be adjus-
ted to give a drain current of } to + mA so as to
provide the best match for the headphones.

‘ANODE BEND DETECTOR’

The next circuit to be described, an anode bend
detector, is again similar to its valve counterpart,
see Fig. 6. Perhaps by analogy it should be called a
drain bend detector: The coils used are the same
as for a valve version. No special precautions as
regards to layout need be observed, other than
the connections between the f.e.t and tuning coil
should not be too long (breadboard type of con-
struction is quite satisfactory). For good pesults a

Fig. 6: Detector/amplifier for medium and long waves.
Fig. 7: F.E.T. equivalent circuit of the leaky grid detector.
Fig. 7a: “Leaky grid” detector with positive feedback to
increase sensitivity and selectivity. The feedback winding
may need to be reversed for maximum signal.
Fig. 8: Infinite impedance detector. This is claimed to
produce less harmonic distortion than any other triode
detector.
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fairly high aerial is required to present sufficient
signal strength to the detector. A water-pipe earth is
satisfactory.

‘LEAKY GRID’" DETECTOR

The counterpart to the leaky grid or grid detector
valve circuit was tried, but results were not as good
as from the previous circuit. There are probably
two reasons for this. In the valve the electrons are
shot off from the cathode with a certain amount

of thermal energy and thus a certain proportion of
them reach the nearby grid even when this is
slightly negative. These thermal electrons produce
a standing bias on the grid, and the r.f. modulated
carrier adds to and subtracts from the steady poten-
tial with a greater decrease of anode current than
increase, producing rectification. The second reason
is that the valve possesses a relatively low input
capacitance. This is of the order of 2pF, whereas the
corresponding input capacitance of a f.e.t. may be
20pF. Thus the carriers are not encouraged to reach
the gate in a f.e.t. when the gate-to-source voltage

47001k

47001k
Yaw

O SUF

500

pF

| |

| AF
22 output
330

2

Fig. 10: Another simple receiver. This time comprising an r.f. amplifier and an infinite

N

impedance detector.
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L~

re—f———————-

Fig. 11: Note how neu-
tralisation is provided in
this one stage front end.
The secondary of the 2nd.
r.f. transformer may need
to be reversed if adjust-
ment of the variable cap-
acftor Cn does not stop
oscillation.
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is zero, as is the case
in a circuit correspond-
ing to the leaky grid
detector. But the
second reason is prob-
ably the more im-
portant for the rather
large input capacitance
shunts  the gate-to-
source diode and con-
siderably reduces its
rectifying efficiency.
However, for those
readers who would like
to try another type of
old established (and at
one time the most
popular) detector cir-
cuit, a suggested form
is shown in Fig. 7. A
similar  circuit  with
positive feedback (re-
action) is shown in
Fig. 7A.

One " advantage the
anode bend detector
has over the leaky grid
detector is that it does
not load the tuned cir-
cuit, thus the selectivity
of this variety of
detector is better than
the leaky grid, or diode
detector as used almost
exclusively in superhet
receivers.

The next circuit
shown is a modification
of the anode bend or
“drain bend” detector.
This is the so-called
infinite impedance de-
tector. It derives its
name from the fact
that the multiplication
of input capacitance
(due to the Miller
effect) is absent as the
circuit is really a
cathode follower con-
figuration. The input
impedance at r.f. is
higher than in the
anode bend circuit. One
reason for using an
infinite impedance de-
tector is that it pro-
duces less harmonic
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Fig. 12: Hybrid receiver using field effect transistors in the front end and conventional transistors in the audio stages.

distortion than any other triode detector circuit.
The fe.t. can be used in this circuit to the same
advantage. Since there is no voltage gain, but an
impedance transformation from very high to fairly
low impedance (which implies that there is current
gain) it may provide a useful output if it has to
be carried some distance. Figure 8 shows the f.e.t.
used as an infinite impedance detector.

R. F. AMPLIFIER

Coming now to the use of the f.e.t. as a radio fre-
quency amplifier, one may refer to the basic valve
circuits. Figure 9 shows an r.f. stage followed by a
drain bend detector, while Figure 10 shows an r.f.
stage followed by an infinite impedance detector. If
a fe.t. with a high Yfs* (forward admittance in
common source) is used in the r.f. stage, the circuit
will most likely be unstable over part if not all of
the tuning range: to positive feedback from drain to
gate. One way of stabilising the stage is to reduce the
drain current by increasing the value of the drain
decoupling resistor. A better way is to provide some
kind of neutralisation, see Figure 11. The secondary
of the 2nd r.f. transformer may need to be reversed
if adjustment of Cn does not stop oscillation. Excel-
lent seléctivity will be obtained with these circuits.
The ability to separate adjacent stations is much
better than that of a similar two stage conventional
transistor t.r.f. receiver. This is due in part to the
non-loading properties of both r.f. and detector
stages, and in part to the square law transfer curve
of the f.e.t. The low resistance output of Figure 10
allows it to feed directly into a transistor audio am-
plifier to combine a f.e.t. front end and conven-
tional transistor output see Fig. 12. With the
recommended speaker impedance, an output power
of approximately 1 watt is obtainable.

For those whose special interest lies in short
waves, the simple receiver of Fig. 6 may be adapted
using the appropriate coils. For the popular 25
metre band these may be home made using 6 turns
for the aerial coil, and 13 turns for the secondary, on

*Formerly called gm (i.e. mutual conductance) by
analogy with the thermonic valve.

a 3-in. former (22 swg wire, spaced by its own dia-
meter). If a special low capacitance tuning capacitor
is not available, a twin-gang 0-0005uF may be used
by connecting one section in series with the other,
see Fig. 13. The moving plates are already joined
by the framework of the twin-gang, so the series
connection halves the capacitance change for the
same angle of rotation, as compared with the'normal
method of connection.

All of the circuits described are straightforward.
This has been done for two reasons. Firstly, f.e.t.’s
are still rather expensive, compared with conven-
tional types of transistors, and complexity of cir-
cuitry tends to lead to wiring errors which can
prove costly. Secondly, familiar circuits lead to a
rapid understanding of technique when a new com-
ponent (namely the f.e.t.) replaces an existing one.

ek :

g
Saecondary 7 = = [
L]
|
|

0 Of .
tuning coil

Fig. 13: Method for reducing capacitance.

Using f.e.t. types now available a hybrid f.e.t.—
conventional transistor portable radio receiver could
be built with a better performance than those in
current use. It would probably use f.e.t’s in the
frequency changer, i.f. and low level a.f. stages, with
a conventional transistor output stage.

TO—18 70—92

Source Gate Drain
Gate
Drain Source

Fig. 14: Base connections, read/ng left to right. ZFT12.
C94 and 2N38183.

SO—448

Development is proceeding fast on devices for the
medium power range. F.e.t. tetrodes with transcon-
ductances up to 10mA/V and low reverse feed-
back capacitance (less than 2pF) are just coming
on to the market. It will not be too long before they
come within the reach of the home constructor [l
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ONTHE
SO RIAALES

MONTHLY NEWS FOR DX LISTENERS

Times in GMT
Frequencies in kc/s

THE BROADCAST BANDS

by JOHN GUTTRIDGE

CENTRAL AMERICA

Cuba Radio Habana Cuba (Apartado de Correos
70-26, La Habana Cuba) now transmits in English as
follows: 2010-2040 15,285; 2050-2150 15,270/15,300;
0100-0450 6,170; 0100- 0600 11,760; 0330 0600 6,135;
0630-0800 9, 655

Netherlands Antilles Trans World Radio (Bonaire)
reported using. 9,695 for the 0230-0355 English TX.

SOUTH AMERICA
Colombia Radio Nacional (Apartado Nacional 1824,
Bogota) now active again over HJZP on 15,335.
Ecuador La Voz de los Andes (HCJIB) (Casilla 691,
Quito) reported using 15,385/17,880 to Europe 2000-
2200. English is at 2100-2130. A different QSL card is
being offered every two months throughout 1967.

EUROPE

Albania Radio Tirana (Rue Ismail Quemal, Tirana).
Schedule appears to change almost weekly. English
seems to be: 0000-0030 11,715; 0230-0300 9,715 ; 0400-
0430 7,265; 0630-0700 9,715/11,715; 1500-1530 7,265/
1,214; 2000-2030 7,265/9,390; 2200-2230 9,390. Another
TX 9,725 is reported to have replaced 6,157. A new
outlet noted in the m.w. band is 1,394.

Andorra Radio Andorra (Obispo Catala 40, Barcelona
17, Spain) in a verification letter states that an English
service is under discussion. At present the station trans-
mits in Spanish and French from 0500-2400 on 719/
5,995.

Bulgaria Radio Sofia (4 Boulevard Tsankov, Sofia)
now uses 11,800/6,070 for English to Europe at 1930-
2000 and 2130-2200.

Czechoslovakia Radio Prague (Praha 2, Vinohradska
12) now uses 6,055/11,990/15,310/17,840/21,735 at
1530-1625 and 5,930/7,345/11,990/17,840/21,620 at
1730-1825 for English to Africa.

Denmark Radio Denmark (Shortwave department,
Radio House, Copenhagen V) in Danish at 2200-2245
and Spanish 2245-2315 to South America on 15,165.
English DX programmes are now on Wednesdays at
0805 1305, 1505 and 1935.

France O.R.T.F. (Maison de 'O.R.T.F., 116 Avenue
du President Kennedy, Paris 16) now uses 9,500/7,160
for the 0515-0530 English transmission. Kabyl is now
aired at 1900 and Arabic at 1915-2200 on 7,280/9,585.

Germany (West) Deutsche Welle (Bruederstrasse 1,
Postfach 344, 5 koln) has made frequency changes in the
following English TX: 0300-0340 9,530/11,945; 1550-
1620 15,435/17,875; 2145-2205 11,925/15,275; 0130-
0250 9,640/11,945; 0445-0545 9,735/11,945; 1045-1055
11,905/15,315; 1900-1910 15,245/17,785. There are also
English transmission at 1045-1055. on 9,765/11,905;
1900-1910 15,380/11,925.
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Germany (East) Radio Berlin International (116 Berlin
Nalepastrasse 18-50) reported with the following un-
confirmed English schedule: Over 5,960/7,180/9,525 at
1730, 2015, 2200 and 2300; over 17,765 at 1200, 1315,
1415 and 1600; over 11,920 at 0100, 0230, 0345, 0445
ar91d 0615; over 21,620 at 1215, 1600; over 15,245 at
1915.

Holland Radio Nederland Wereldomroep (P.O. Box
222, Hilversum) now using 6,020/17,810/21,480 for its
1430-1550 English transmission.

Hungary Radio Budapest (Budapest) has a revised
English schedule: 2130-2230 21,685/17,890/15,160/
11,910/9,833/7,220/7,210/6,234/3,995; 2330-2400 6,234/
3,995/539; 0030-0130, 0300-0400, 0430-0500 15,160/
11,910/9,833/7,220/6,234. 1n addition at 0800 and 1015
there is an experimental DX programme TX over
17,890/15,160/11,910 beamed to the Far East and Asia.

Italy R.A.I. (via del Babuino 9, Rome) has a revised
English schedule: 0100-0120 15,410/11,810; 1935-1955
11,925/9,710/7,275; 0425-0440 7,275/6,050; 2025-2045
11,925/9,575/7,235; 2200-2225 17,740/15,310/11,905;
0350-0410 21,560/17,770/15,310.

Norway Radio Norway (Oslo). Latest schedule is:
0300-0430 9,645/11,735/11,850/1,578; 0700-0830 11,850/
15,175/17,775/21,655/21,730; 1100-1230 7,240/15,175/
17.825/21,655/21,730; 1300-1430 and 1500-1630 15,345/
17,825/21,655/21,670/21,730; 1700-1830 11,850/17,825/
21,655/21,670/21,730; 1900-2030, 2100-2230 15,345/
17,825/21,655/21,730; 2300-0030 11,735/15,175/15,345/
21,655/1,578. On Sundays the last half-hour is ia
English.

Poland Radio Warsaw (Warsaw). English for
Australasia now over 15,275/11,815/9,675 at 0730-
0800, 0830-0900. To Africa 1200-1230, 1300-1330 7,125/
11,800 (11,815 announced)/15,275; 1900-1930 9,675/
11,885; 2200-2230 7,125/7,145/9,540/9,675/11,800.

Portugal Radio Portugal (Rua San Marcal 1-A,
Lisbon) now airs its DX programme weekly on Mon-
days in all English transmissions. A 10kW relay station
is now in operation at Sao Tomé (Portuguese West
Africa) which carries the English service for Africa at
2145 over 4,807.

Rumania Radio Bucharest (Bucharest) now uses
9,570/11,940 at 1930-2030 and 9,570/7,225/155 at 2230-
2300 for English to Europe.

Sweden Gothenburg Radio (Omsala). This station (see
June P.W.) is a maritime station. 1t has been testing on
SA6 11,120 at 0700, 1223 and 1715. Good reports are
welcome and quickly verified.

Contributors this month included A. Cook, R.
Patrick, Radio New York Worldwide, I.N. Newport,
Mrs. M. D. Collyer, National Radio Club of Malta,
O. M. Brechin, J. K. Bradley and A. E. Roxburgh.
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

s.w.l’'s bemoaned the absence of anything

worth while and criticisms were even levelled
at faithful old twenty. Ten metres has proved
a right little r.f. cemetery in spite of hopes that it
would be even better than last month. On forty
metres, even the commercials were a couple of “S”
points down so things must have been bad. Eighty
and 160 have been very active in my area but only
with locals, usually s.s.b. gatherings of the elite.

I will be /P again from July Ist to 9th, all reports
welcome. News has just arrived that thete will be a
station on Clipperton Island soon (FO8), also Cocos
Island (TI9) and Malpelo Island (HK@) will be
emitting r.f. on twenty c.w. and probably s.s.b.

WHEN

Many listeners write in to say that they don’t hear
anything like the DX mentioned in some of the logs,
and would like to know just when to listen. Ten
metres is a little difficult to predict exactly as the
openings come and go. This is true of the, other
bands and there are times when even twenty metres
is completely dead. The following are suggested as
a guide (not as a dogmatic statement) for the times
when the bands are open. 160, 0400-0600; 80, 2200-
0600 with Oceana (VK/ZL) usually around 0500;
40, 2100-0500; 20, 2000-0800; 15, 1400-2300; 28,
1000-2000. This doesn’t mean that you won't hear
anything outside these times, but propagation figures
indicate that the times quoted are the most likely.

LF

V. Budas GM3VTD (Glasgow), 640, 20ft. end-
fed heard these on 40 s.s.b.—CN8AW, CTIBB,
DJ4AY, DL8PG, EISP, EISAT, GW3MTL,
I1KDB, K4HUL, KS5ZSX/MM, KZ5KI, LA9VK,
OY7], PY7APZ, PYTMIN, TZICF, WA—I1FSF/4,
2AZ, 2BHK, 3BOY, 4CIV, 4EEQ, XW80G.

ISWL G11195/BRS 28198 (Sussex), EA12 20
metre dipole roamed 7Mc/s for these on s.s.b.—
CN8AW, CNSBB, PYI1JV, PY4ND, PY6NW,
PZICF, TI2NA, WS8DKV, WB4EOL, YVIPI,
YV3KX, YV4QQ.

Paul Baker (S. Wales) reckons that there is less
QRM on forty, especially around 2200 and hears
Pacific DX early mornings. His s.s.b. log reads—
CNSAW, CN8BV, OHGNI, PY7AIN/Z, UWIAF,
VK2-RO, ABZ, 4PZ, W1ZJ/P, W3FBK, YV—IPW,
7DK, ZL2BCG.

HF

Well, some people have listened at just the right
times as the following logs prove.

D. Varley (Notts), CR170A plus PR30, RQI10 Q
multiplier, folded dipole indoors at 20ft. says Ten is
a’buzzin. He logged these mostly on a.m.—LU7BC,

P‘OT a very exciting month this time. Many

LUSDB, LU4EZ, PY2BIR, PY2DJJ, PY4AP,
UA4PGY, UABAXW, UA9FFB, UAOSFOB,
UBSBWR, UF6FFZ, UL70B, YO7VJ, ZC4MO,

ZE2JA, 9G1DM.

L. Rowland (Cheshire) says that 15 is wide open
most days and is usually still going strong after
2200. His Trio 9R—59 and 150 ft. end-fed managed
to hook — CE—20S, 3KNY, 3PR, 3ZN, CNSMT,

CN8FC, CP6GX, CR6GM, EL20, EP3AM,
EP3RO, HCIWIJ, HC4SX, JAIEOD, KG4AN,
KP4BCL, KV4FA, KZ5JS, KZ5SL, MP4BBW,
MP4PBO, MP4TBR, PYITX, PY2RU, PY6BM,
PY7GVP, SV@WKK, W6BTE, WB6RLF, W6ZPX,
W7GXE, XWS8DJ, YV5YVS, ZD3Il, ZS2H,
ZS6ADF, ZS6AKO, ZS6BRI, ZS8L, 4X4AM,
4X4VB, 5A3TN, 5A4TH, SR8AS, 5Z4]JW, 9GIBY,
9H1S, SHIAG, 9M2BO, IM6JP, 9Q5CZ, 9VIMT.

E. Care (London), CR70A plus PCR30, folded
dipole did very well on 28Mc/s. On a.m. he logged
—CE3PT, CR6AB, HISXL, LU3PHA, LU7FAG,
MP4BGL, ODSAT, PYIAGP, PY2JM, PY4AP,
PY8SV, UF6HI, UL70B, UT6FGF, ZC4GV,
ZC4MO, ZEICZ, ZE2JA, ZS20P, ZS6AFG,
ZS6RO, 4X4TH, 5N2ABA, 9Q5JW, 9QSZD. On
s.s.b. the best were—HCIKB, K6JBA/MM (in the
Red Sea), KP4GPU, LUIBH, MP4QAB, OA4JR,
ODS5FA, PYIDVH, PY2AVA, PY7PAJ, VP2CI,
VPIFB, W6BCB, W6BIC, ZC4SS, ZS1VX, ZS6GH,
5A4TZ, 5Z4SS, 9J12VX, 9Q5BD, SUSDP, 9VIFF.

J. Preece (Cheshire), PCR3, 60ft. lL.w. listened on
15 a.m. for—CE3UQ, CN8MJ, CR4BA, CR6HK,
CT2AP, CT3AM, CX8XD/MM, FM7WN, HKSAZA,
KL7FX, KR6BF, MP4BBA, PJ4AF, PY8SV,
SUIAL, TG4GT, UNIKAM, VPODL, YV3FB,

ZC4AMO, ZL2UD, ZS6LF, 4X4LL, 4Z4AO0,
SN2ABN, 6WS8PAZ, 9GIFL, 9HIM, 9QS5BR,
9XS5CC.

D. Henbry (Sussex), OVO receiver, Joymatch into
a 7ft. vertical at 30 feet. On 14Mc/s s.s.b. David
logged — CR4BC, CRS5SP, HISLAL, HK3LT,
HV3SJ, KR6MB, KZ5US, TR8AG, UAICK/JTI
(this is a rare one), VK3ARX, VP6WR, VPS8IU,
VQ9EF, VS9ALV, XWB8AX, YS2CS, ZD3G,
ZD9BH, ZC8ML, 3V8BZ, SH3JR, 5Z4IR, 601AU,
7Q7BN, 9K2AM, 9Q5HF, 9X5CE. How about a
circuit for the 0VO OM?

W. Smith (Lancs.), P.W. progressive s.w. superhet,
60ft. end-fed. On fifteen s.s.b. Bill heard—CTILN,
EL2F, G30UL, KI1SOU/MM, K5QWZ, K8KKV/
MM. K@RTH, KP4BDP/P, KV4CX, MP4MAX,
OD5BZ. SV@WH., UBSWF, VQ9BC, WAIBJY,
W2—BAI, PFL, PPG, W4AQV, W5HZ, W6CDJ,
W7GXC, WSKVT, WOIRJ/VE3, WZSII/P, ZB2AZ,
ZS6AKO, 4S7PB  (Ceylon), 4X4AM, S5A3TZ,
SH3JR, 5Z4JX.

HERE AND THERE

TTS8AD and TT8AB both at Fort Larry Tchad on
15 a.m. mostly speaking French. ST2SA at Port
Sudan on 15 a.m. [ITRA on Ischia Island in the
Bay of Naples is on 15 s.s.b. T used to work Tom on
Sundays on 20 a.m. 3V8BZ on 20 s.s.b. from Tunisia.
9HIM is on from Gozo Islands on 15 and 10 a.m.
News of 4WI1’s (Yemen) on 20/15/10 all on-s.s.b.
Rallies, etc., this month include —July 8th-Sth.
1-8Mc/s contest; 9th RSGB National Mobile Rally
at Gilwell Park, Chingford, N.E. London; 9th, South
Shields mobile rally; 16th, Colchester Mobile Rally,
Colchester Zoo; 16th, D/F Qualifying event; 16th,
Worcester Mobile Rally; 23rd, 4 metre /P contest;
23rd, Cornish Mobile Rally near Newquay; 30th,
D/F qualifying event; 30th, Saltash Mobile Rally,
near Saltash; Deadline for logs this month is 20th.
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@B A.JAY

N article has already appeared in PRACTICAL

WIRELESS, describing a five-valve instru-

ment with provision for accentuating the
number of beats to a bar, on page 1062 of the March
1964 issue. The function of the earlier unit, which
compared in size and price to a 10-watt amplifier,
is practically duplicated here in a device the size of
a pocket radio, and cheaper to build than the old
mechanical metronomes.

The principle of operation is practically the same
as in the earlier model. The basic beat repetition
rate is set by a relaxation oscillator, -but the new
design makes use of a radically new device, the
unijunction transistor. In contrast to the common
bipolar transistor, there is only one junction in this
device, and strictly speaking it is more a specialised
diode than a transistor. The device incorporates a
short silicon bar through which a current is passed.
The contacts to the bar and the bar itself exhibit
ohmic conduction, so that there is a linear voltage
drop along the bar. The junction is formed approxi-
mately halfway along the bar, and if it is held at a
lower potential than the point on the bar where it
makes contact, no current will flow. However, imme-
diately the voltage exceeds this level, the junction
becomes forward biased, and not only conducts but
injects charge carriers into the bar so that the resist-
ance drops rapidly to a very low value. The two
ohmic terminations to the bar are called the bases,
and the connection to the junction the emitter; by
analogy with the terminations of a bipolar transistor.
There is no collector since this would imply a
second junction.

R-C Oscillator

Figure 1 shows a simple R-C controlled oscillator
relying on the properties of the unijunction tran-
sistor. The resistor R1 permits C1 to charge slowly,
so that the reverse bias across the junction falls
and eventually becomes forward. The device then
begins to conduct, and the current from the emitter
to Bl discharges the capacitor until the voltage
across it is almost zero. Conduction then ceases,

and the cycle repeats.

+ve Obviously, the frequency

3 - of the oscillations is fixed,

SR as in all relaxation oscilla-

b3 82 tors, by the time constant
} 3 of the circuit R1-Cl.

In the original circuit,

the twin triode multi-

-y B1 vibrator which provided

the basic beat was

R3 followed by a “flip-flop”
- —ve or monostable multivibra-
tor, also employing twin
triodes. This circuit
accentuated the  beats

Fig. 1: Unijunction r-c
oscillator.
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representing the beginning of each bar of the

music being played. Therefore it had to be
“triggered” or forced to conduct momentarily, on
recurrent, equally spaced beats, e.g., every fourth,
for 4/4 or common time. This was ensured by
biasing the first valve beyond cut-off, with its grid
fed from a “diode pump”. Pulses from the oscil-
lator passing through the diode pump charged up a
capacitor until the valve began to conduct. One
“multivibrator” cycle was then performed, giving a
pulse at the output, before the circuit relapsed into
the stable state. The number of primary pulses
required to trigger the monostable pair depended
on the depth of the reverse bias which the diode
pump circuit had to overcome before it could
initiate a cycle.

The output of the monostable added to that of
the primary oscillator, so that the pulses on which
it triggered were reinforced, and had a distinctive
sound in the loudspeaker. The writer of the original
article added a further stage with a second mono-
stable circuit in order to point the fourth and
seventh beats in “compound time” i.e. 6/8 or 9/8, but
this is really unnecessary, as the first accentuation
circuit can be set for marking up to the sixth beat,
and anyway most musicians are as happy with
simple marking for compound time. The constructor
who understands the theory explained in these notes
will easily be able to extend the principle to a
more elaborate system if he should so wish.

Monostable system

The above statement of the ideas underlying the
accentuation circuit has been expressed to bring out
the parallel with the semiconductor circuit of the
1967 model. The monostable system to be employed
is, of course, a second unijunction. It is normally
in the “off” state, but its emitter is connected across
the storage capacitor of a diode pump circuit. Posi-
tive-going components of the output pulse of Trl
(Fig. 3) easily pass D1, while D2 shorts any nega-
tive-going components to earth. C3 therefore accu-
mulates a charge over a number of cycles, and
eventually reaches the firing voltage of Tr2, where-
upon a reinforcing pulse is produced. The charge
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Fig. 2: Reprint of the “advanced metronome”
circuit. which was first published in this journal in
March 1964.

Fig. 3: Circuit diagram of the solid-state metro-
nome described in this article is shown on the left.
The transistor pin connections are shown inset
between Tr1 and Tr2.

required to fire Tr2 depends on the voltage at which
the bias across the junction goes forward, and this is
controlled by reducing the potential on B2, so that
the junction potential must also drop. VR2 was
chosen so that in the prototype at maximum resist-
ance it lowered the junction potential so far that the
unit triggered on every input pulse, while at mini-
mum. The pteset in series limited accentuation to
no higher than one in every six. With the prototype
it was found possible to go even higher, but no
musician would require this, and adjustment for the
number desired becomes too critical.

The accentuation pulses produced by Tr2 are
direct coupled into the base of the first audio ampli-
fier transistor, Tr3, while C4 adds in the basic beats
from Trl. The audio amplifier is rather unusual,
being direct coupled throughout. There are no
negative feedback loops or any of the procedures
usually adopted to ensure audio fidelity, since
nothing but pulses are required. The accent is solely
on output during beats, with quiet background.
Economy is a keynote, and this project is a useful
opportunity to dispose of a few surplus transistors.

Construction

Circuit board procedures are adopted for
assembly. Although the writer favours etched circuits,
only slight redesign would be required for use of
Veroboard, and the pattern to be laid down by a

constructor who prefers “Cir-Kit” could follow
closely the layout of Fig. 4. In the prototype, this
pattern was painted on to the copper foil of a
paxolin-copper laminate and etched with ferric
chloride solution. The result is a really “tailor-made”
circuit board, and really very little extra time and
effort is involved, since other tasks can be attended to
while the paint is drying or the copper dissolving.
Component mounting holes can then be drilled and
the components mounted in the usual manner.
There should be no difficulty in obtaining results
from the unit, but for a safety precaution it would be
advisable to monitor the current drawn by the cir-
cuit when it is switched on for the first time; it
should not exceed approximately 15mA.

Operation

In operation it will be found advisable to adjust
first VR, the frequency control potentiometer. Only
then may VR2 be used to select the accentuation
ratio. The use of a variable resistor to perform this
function may be questioned, with the suggestion that
a switched selector system would be more conveni-
ent. This was considered and rejected, since it would
require a preset adjustment for each ratio, involving
extra expense and a larger circuit board. Also, im-
perfections on the junctions of the diodes of the
pump circuit and the unijunction Tr2 are equiva-
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lent to a high resistor
shunting C3, so that if the

rate of accumulation of
charge is slow, e.g. for a
ratio of one in six, and
slow beats, it is possible
for the ratio to be slightly
dependent on the setting
of VRI1. This is strictly a
“worst case” event, but
even so, all difficulty can
be avoided with the
simpler arrangement of a

To speaker

variable ratio control,
used in accordance with
the operating procedure
already outlined.

An adequate range of beat rates is available for
all musical purposes with the values specified for
R1 and VRI; however, should the constructor have
in mind any other applications which would require
a higher range, VR1 may be increased to 100k},
and R1 reduced to 47k(). The values chosen were
specified so that the musician would have a fine
control over the range of his requirements, without
any waste space at either end of the motion of the
control.

The cabinet chosen to house the instrument was
simply the plastic shell of an old pocket radio, the
original loudspeaker of which was then available
for the audio section. For real economy -a larger
case is preferable, to accommodate, say, a PP9
battery, which would give many months of even
frequent use. The final result, then, is that this
project provides a low-cost introduction to the
theory and practice of unijunctions, and at the same
time produces a useful precision instrument. [ |

ig. 4: Data for the pri

nted circuit board and layout.

v components list

Resistors:

R1 100kQ R4 100Q

R2 100Q R5 100Q

R3 100Q R6 470Q
Semiconductors: .

" 2N2646 Trb 0C139

Tr2 2N2646 D1 OA70

Tr3 0C139 D2 OA70

Trd OC71
Capacitors: Potentiometers:
Cc1 2uF VR1 50kQ

c2 4uF VR2 5kQ

Cc3 0-47uF VR3 10kQ

Cc4 0-22uF
Miscellaneous:

Loudspeaker 30Q or higher, SPST switch, circuit
board, solder, wire, etc.

MORE ABOUT
“CLAUSE 7

GPO’s VIEWS

1 think that in your June editorial on Clause 7
of the Wireless Telegraphy Bill you have somewhat
over-simplified the problem. In a developing art
such as radio we must not only consider what is
currently available but also what may be produced
in the future. To take one example, recent reports
from the United States say that the Federal Com-
munications Commission has given notice of moving
the frequency for low-powered walkie-talkies from
27Mc/s to about 50Mc/s. When sets are mass-
produced for the new frequency they could cause
even more trouble here than the present citizens band
sets which are being used illegally.

We obviously need to be able to offer a measure
of consumer protection, partly for the unsuspecting
person who might be led to obtain apparatus which
we cannot licence but particularly in providing a
safeguard for people who hold licences. At 50Mc/s
we should, of course, be very concerned to protect
television reception.

Our intention is simply to deal with the problem
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of apparatus—usually an overspill from other mar-
kets—which works on the wrong frequencies for this
country. The orders to be made under Clause 7
will make this clear. Since we are not prepared to
issue licences for this apparatus the idea of sale
against production of a licence seems a peculiarly
roundabout and inappropriate way of achieving the
desired result. We prefer to tackle the problem at
source rather than to allow import/manufacture, and
then try to block the outlets.—T. A. O’Brien, Director
of Public Relations, G.P.O., London, E.C.1.

[The wording of Clause 7 does not restrict legisla-
tion to walkie-talkies, whether on 27 or 50Mc/s, but
provides widespread powers to prohibit the sale,
manufacture, importation and use of any radio
equipment deemed to be undesirable to the Govern-
ment of the day. There is nothing over-simplified
about this fact. And this blanket power is the basis
of our concern.

With regard to the last paragraph of Mr. O’Brien’s
letter, this seems to be somewhat ironic considering
the importation and resale of walkie-talkies has been
allowed to continue unmolested for at least seven
years and the free sale of other transmitting equip-
ment on non-amateur frequencies since the end of
the war! .

PracTiIcAL WIRELESS is not alone in remaining
uneasy about this Bill, despite statements from the
G.P.0.]—Editor.

www americanradiohistorv com
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praclicul
wireless

SPECIAL OFFER

A SAVING
OF

£5.17.0

PUBLICATION on rare oc-

casions is able to make a Very
Special Offer to its readers, and
today it is your turn to benefit.
Through one of the foremost
manufacturers of high-quality
men’s wear we give you the op-
portunity to restock your ward-
robe at Astonishing Savings.

BIG SAVINGS

First, an attractiveand hard-wearing
Scottish Tweed Sports Jacket for
£3 9s. 6d. less than the normal
price. And second, Trousers to
match at a saving of £2 7s. 6d. Need
we say that with the limited supply
at our disposal these garments will
be snapped up eagerly, so we advise
you to send right away. You do not
have to purchase both garments—
you can have only one, as you
wish—but whatever you decide to
do there is a big saving for you.

Perhaps you will select the Tweed
Jacket. Your son or brother may
want the Trousers—or both. Every-
one in the family and your friends
can benefit. .. while stocks last.
This is a unique offer, one that may
never occur again. In your own
interest act now by completing and
posting the coupon.

SCOTTISH TWEED

The jacket is tailored from two trad-
itional tweeds woven by Ballantyne
of Peebles, Scotland. You choose
the MIDLOTHIAN in lovat green
overcheck or GRAMPIAN in
brown lovat overcheck. The jacket
has the fashionable centre vent at
back and is 3-button single breasted.
Complete with cross-pockets, breast
pocket and inside pocket. This
jacket is good taste, every inch of it.

Normal price £7 19s. 6d.

YOURS FOR ONLY 90/-

Plus 4s. 6d. post & pkyg.

MATCHING TROUSERS

Stylish Terylene wool-worsted
trousers match the tweed jacket.
These arein YORK, lovat green, or
CHESTER, brown lovat. You’ll
wear them for so many occasions.
They won’t shrink, or wrinkle. They
are self-supporting and have an ad-
justable waistband, and button-fly.
With semi-cross side pockets, hip

pocket, and turn-ups. You will get -

years of wear from them.
Normal price £5 12s. 6d.

YOURS FOR ONLY 65/-
Plus 4s. 6d. post & pkg.

e ——— )

POST THIS COUPON NOW

| TO: PRACTICAL WIRELESS (P.W.4), ; I
| 15-17 LONG ACRE, LONDON W.C.99. e g I
Please send me Quality Men's wear at the Special Reduced Price E
| in sizes and colours as Indicated: ‘; |
o H
| SPORTS JACKET Chestsize.... w ® |
only 94/6 Colour: LOVA Tick BROWN - §
I incl. post. pkg. GREEN one  LOVAT ] ca
5 g, I
| TROUSERS Walst SIz8......conerene Inside leg size............ o EN I
only 69/6 Colour: LOVAT Tick BROWN i:l a ;
I incl. post, pkg. GREEN one LOVAT = o
1 enclose P.O., Cheque, = c3 |
I Money Order value £ 8. d. NOociiieen =4 35 |
g ]
2 B b=
w NAME @o
£ ] <
l i ADDRESS W 52 I
=) w @ B0
X = a e
Q < =] "a
o 4 < =8 |
a (PW34)

|
|
|
|
|
|
|
|
I
I
I
|
|
I
!
|
I
!
|
|
L
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GET YOURS NOW

Send for the camplets cutfit, or one garment
only. There's a big saving both ways. Select
your size from:

SPORTS JACKET
CHEST SIZE

34”7 36”7 38" 407 42" 44~
COLOUR

Midlothian (Lovat Green)
Grampian (Btown Lovat)

TROUSERS

WAIST SIZE

307 32" 34" 36” 38~ 40" 42" 44~
INSIDE LEG from:

297 30" 31~ 32~ 33°

COLOUR

York (Lovat Green)

Chester {(Brown Lovat)

Write or tick on coupon where required. Add
your name and address (block letters) in the
spaces proviged and send with remittance to:

PRACTICAL WIRELESS (PW4),
15-17 Long Acre, Londem W.C.99.

Chegues or P.0.s shouid be made payable to
George Newnes Ltd. and crossed "& Co.”
If sending chaque write your name and address
on the back.

100% GUARANTEL, Ysu are guaranteed money
refunded if not pletely d. provided garment
or garments returned in new and unworn condition
within 7 days of despatch to you. We regret this offer
does not apply im Gre or cversaas.
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RELDA RADIO LTD

(Dept. P.W. 20) 87 Tottenham Court Road, London, W.1.

SA.80N. 8-WATT INTEGRATED
STEREO AMPLIFIER

Recognised as the leading low priced stereo

. 4 watta per channel. Inputa for
Pick-up (100mV) and Tuner (100mV).
Frequency response. 50-15,000 cps. 200/
250v. A.C. Btyled in Grey and Silver with
metal knobs. £12.0.0.

ALL TRANSISTOR MONO &
STEREO PRE AMPLIFIERS

Provide extra stage of tor
use with magnetic cartridges, tape and
microphone inputs. Both models
feature wide band pass range, 20-20,000
cps. As reviewed in The Gramophone,
Dec. 1966.

stitution

5 ranges.

£5.10.0

PRE 301 MONO  £24.12.6
PER 302 STEREO £5.15.0
4 CHANNEL
MICROPHONE
MIXER E%

Fully transistorised.

Enables mixing of four separate
signals—mike radio records etc. Com-
plete with battery at the amazing low

price of 42/6

EAGLE FMT41. FM TUNER
8ub-miniature 6 transistor 3 diode F.M.
Tuner. Covers 88-108 Mc. Operates
from 9-volt battery, micro miniature
circuit giving brilliant FM reception.
Ready to use, simply connect to your Hi

Two station morse code kit supplied
with instructions, 50ft. of connection
wire and morse code charts

TT7.144 DYNAMIC
TRANSISTOR
TESTER

Tests in-circuit or
out of circuit. Iden-
tifies PNP and NPN
types. Indicates
electrode open cir-
cuits, short circuite
and current drain.
Complete with in-
structions.

27/6 £4.10.0

Fi amplifier. Instructions
8.10.0 EAGLE PRODUCTS

MAGNETIC STEREO CARTRIDGES
M1007G GOLD M1007F. SILVER

Response: 20-20,000 cps  Response: 20-18.000 cps

Output: 5MV at 1Kc/ Output: 20MV at 1Kc/
bem/8ec. Bem/Bec.

8tylus: 0-5 Mil diamond  Stylus: 0.7 Mil diamond

Tracking Pressure Tracking Pressure

1-2-5 grams. 24 grama.
£6.12.6 £5.14.6

REMOTE CONTROL STEREO
HEADPHONE STATION LS.2.

Both feature singularly smooth reproduction and incisive separation of stereo channels

A junction box for connecting stereo
headphones to a stereo or monaural
system. Separate controls for each
channel. On/off switch. Btereo sockets
allow two sets of headphones to be
used. With jnstructions and 20ft. of

ALL ITEMS SENT POST FREE

FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE
COMPREHENSIVE CATALOGUE EAGLE NEWS AND ORDER FORM. ALL ITEMS
AVAILABLE POST FREE AND COVERED BY 12 MONTHS’

GUARANTEE.

No wires, no
gimply plug them

5 conductor cable. NOW £2 1 6 0

CALLERS WELCOME AT OUR HI-FI SHOWROOM

for he , offi
f e, gee £12

SEVEN-IN-ONE TESTER

Ideal for quick checks in
the home or service dept.
Supplied with batterles
test leads and instructions.
Featuring Resistance snb-
in 5 ran
Capacit.ancesubstituuonln
R.F. Bignal
Generator 455 Ke/s, A.F.
8ignal Generator 400 cfa.
D.C. and A.C. Voltmeter.
4 ranges; R.F. Field Indicator; 1—140
Mc/s. Unrepeatable at only

W1-2. TRANSISTORISED
WIRELESS INTERCOM

installation needed,
into AC power
point and talk. Units have press-
to-tatk lock switch and on-off volume
control. Ideal Intercom or Baby Alarm

.19.6

Com-
plete.

R.S.T. VALVE MAIL ORDER CO.

Mon.—Sat. 9 a.m.
—5.45 p.m.

All valves  Clgsed Sat. 1.30—2.30 p.m.
brand new Open Daily to Callers
144-146 WELLFIELD ROAD, STREATHAM, S.W.16 a4 voxes Tel. 769-0199/1649
OA2  5/9|GRES  4/6)| OKTM /0787 179 | 19A05 5/ | SOLGGT 6/ | DFSS  6/3 | EOFS0 6/6 | EMSL 7-| PCCBO 10/ | 8180 95/~ | UMBO /-
D Fmm n\toe ST e R\ U DD )R o | peche'te B | O
105 7/~ | 6BQ7A 7/ | eKkeM  sfe [ PBWE 71561y 15 | 80 5/- | DE®1 5/~ | ECH35 12/- 7i- | POFS2 6/~ | Ps1 318 | Uus  or
15  7)- | 6BR7 88 | exac 3/~ | 10C1  12/6 | 5op4 17/~ | 85A2  7/3 | DK92 8/- | ECH42 9/- EYBG 6/6 | PCF84 8/ 8U25 19/6 | Uya1 g8
1iDs, 87| SeRs  erlexsor u- | JGn S |a0hy 0 |Lsae: Sfe|DKSe (/- | ECHSl 4 \mssm wie| pcpee gr | suisoisss | uyii o
_ - - 3 - - | E240 - | PCF801 9/6 | T4l =
e b e UGG WA o meor e | o) Bigs 4 |20 o | Dl o | ROELMR | o g | V)
- 6L6G -1 25Y5  6/- - 5 ;
%:: 2;_ cor | g}g 6L18 Zf- 10F18  9/- | 2524 s;s 813 78/~ | DLO4 g/g ECLA3 g;e E281 8/~ | PCF80618/- | Uig 352 },E‘iga/azgl-
ITa /- |6C50  4/-|6Q7G 8/ |10LL /- |25z5 7| séea 1376 | DLSR 818 | BOL«e 89 | GZS0 10/ e A R U 5/-
a4 Blelece e | SATON 816 0L | Br B | Shas & |DMro sl 80/- [ Gzaa 10/~ | Porss sfe | G20 108 | VR150/30
335 ola|ocboc a0/ 887 7| sey-|soct g |0warsti-|DYse 8- | Ere sw- kTS e | poiss s UMM S
_ 5763 - - -
B lwme e e s |laamo e |maln W | W) mado ags | EES g | i lor | bols | Uiat ne | VIR Gl
V4 o 2/; PRt /! 9/ | 7475 4/- | EABO 2/ {EF4l 8/8 | KT8l 385/- [ PENA4g0)- | U201 13’ vulll 7/8
SR4GY 8/9 716 12406 5/9  30F5 12/~ Avp,  5ig | BABCS08/6 | EF50 /6 | KT81 (7C5) | PENBA4 S0/~ I~ | vu120 12/6
5U4G  4)- | 6EB /6| 68K7GT 4/9 | 19aUT 4/9 [ 3OFL1 18/8 | S0E8 2| wiwsy aye | E¥s0 5/ 10/- | PEN4s /- | U403 6/8 | VU508 35/-
e S| SEL. - | SoLTAT 418 | 12ax7 e | 3OLID 1BM8 | .. jg| EB41  4/6 | EFS5 /6 | KT8 25/~ | PEN4s gyp | USOL 17/~ | WeIM /-
SY3GT SI| 600 8)- | GSNTGT 418 | 1onaq g | LI 12/6 | ATET 8IS | pngy 3 | Fras /3 | KTweilo. | pLoo o | UABCSOS/S | X9 41/
G 1010 | oRee 41| 9897 | 8I- | 13mEe sy3 30P12 10/ | u0 S0e | EBC33 7o [EFes 8- | KTzl 6/ | PLs1  7/e | UAF42 8/8 | XH15 /-
6/30L2 10/- | 6F8G  4/6 SULGT 12/~ | 1ocaar 46 [ 3OP10 18/- | Jy) g7 | EBC4l 8/3 | EFSL  8/6 | MI4 17/6 | PLs2  6/6 | UBC4L 8/ | XPls 5/
6A7  15/-(gF1l 7/~ U8 | 19E1 176 | 30FLL 14/- | 40, g Z | EBC90 4/- (EF92 2/6 | ML  6/- | PLss @/ | UBCBL 7/8 | X8G1-510/-
6ABG 12/6 | 6F13  5/- Gvant 8l | ear sjg | 0EL1814/- | AZ8L - 8/~ ERpsy 6/6 | EFe8  0)- | MSP4 10/- | PLas  6/6 | UBFS0 /3 | Yes  7/6
6AC7  3/-)|6F14 12/6 [ 6V6G 4/8 TaraT 7;_ SO0PLI414/- | Correr 91/- | EBF83 7/- | EF183 /- | MUl4 7/6 | PL500 13/6 | UBF89 6/8 bes
HE U SEFURI ST 08 worar |BiE R |oi” do Ba e | Er s | Meh ) DI Vot 88 ) BT
- - - | EBL1 14/- N37 10/6 | PY33 8/8 3FP7
6AM5 2/6 | 6H6 8/ [ 6X5G  4/8 [ 12K8GT 8/- | 354 a8 CY313 10/- | EBL21 10/- | ELSS 12/8 | N78  15/- | PY81 o;- UCF80 8/8 | sopy zl;oor-’
BAMS 8/6 | 6J5M  6/6 | 6X5GT 5/8 | 12Q7GT 4/6 | 3573 DAC32 7/- | gB131 27/6 | EL34 9/6 | N108 15/- | PYs2 b5/6 | UCH42 8/6 CV1526 40/-
6AQ5 5/ [ 6J5G  2/6 | 7B6  10/- | 128A7 6/8 | 3574GT 5/6 ( DAFOl 4/- 1 ECo0 2/9 | EL41 B8/6 | NGTI 3/6 | pYs3 e/- | UCHS1 6/8 | AcRris
6AB7G 15/- | 6I5GT 4/8 | 7B7 7/-| 12867 4/3 | 3575 5/ | DAF9S 6/8 | Eccst 3/9 | EI42  8/8 | NGT7 85/- | PY800 7/- | UCL82 7/ £5.0.0
6AT6  4/- | 66 8)-|7C5  10/- | 128H7 8/-| 37 §/- [ DOC80  7/- | ECCs2 4/9 | EL84  4/8 | 0z4 4/6 | PY801 7/- | UCL83 B/® | VCR97 $5/-
6AUS  5/6 [ 6J7M  7/6 | 7C8 8/- [ 12857  8/9 | 42 8/— | DF38 8/~ | gECCB3 5/9 | ELS0 5/0 PC86  8/8 [ R2 7/6 | UF41  8/- | VCR517B
6B8G 8/~ | 677G  4/9|7D5 8/~ | 128K7 4/9 (50BS  6/6 | DF70 7/- | ECC84 6/- | EL95 5/- [PCss 8/6 | R19 7/ | UFSS  6/- 30/~
6B4G 15/- | 6J7GT 6/8 [ 7H7 6/~ | 128R7 5/- [ 50C5  5/9 [ DFO1  8/- | ECC8s 5/- | ELL80 20/~ | PCo7  7/8 | RGS/500 UL4l  8/9 | VOR517C
6BA6 4/8 | 6keaT 5/- | 7R7  17/6 | 14H7  9/- | socD6G3Y/- | D¥e2  2/6 | Eocss 7/- | EMso  7- | P 5/8 80/- | ULsa  6/- 20/~
SPECIAL 24 HOUR SERVICE SETS OF VALVES
OBSOLETE TYPES A SPECIALITY spec’al 24 Hour DAF96, DF96, DK96, DL96 .. Betof 4, 24/8
QUOTATIONS FOR ANY VALVE NOT LISTED . BRAND NEW TRANSISTORS
E ail 27 8- - _ _
Pastage 6d. per valve €.W.0. No C.0.D. xpress M_ ﬁgﬁ %_ §gg B | oo we|oos 4 ocmp g
AF115 7/-|0C35 96 | 0C15  6)- 8 | 0C170 /-
Order Service AF118 7/- | OC44 4/86 | OC78  6/- | 0C81D 4/- | OC171 8/~
Manufacturers and Export Inquiries Welcome AF117  5/- | 0C45 3/8 | oc77 8/- | ocs2  8/- | 0C200 8/-
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LETTERS...

P & P charges

NO Messrs. Plater and
Deverell (P.W. June issue) labour
is specifically EXCLUDED from
P. & P. The over-the-counter
price includes an allowance for
labour. The wrapping and postal
charge are all that the extra
money should cover.

I have bought two kits in the
last month. The first was dread-
ful, containing used components,
and was returned. On it the firm
made a clear profit of 1s. 6d. from
the P. & P. charge. The other
worked first time and is perfectly
satisfactory. The firm made NO
profit from the P. & P. Draw
your own conclusions. — R. B.
Anderton (London, S.E.3).

It wouldn't work

At first sight, Mr. Tinson’s sug-
gestion (P.W. June issue) that the
BBC could synchronise all its
Home Service transmitters on
one channel may sound plausible.

Apparently, however, he does
not seem to realise that although
the BBC can and do synchronise,
for example, 10 transmitters on
1214kc/s (m.w. Light) they can-
not guarantee that the signals
from all will arrive everywhere
in the country at the same time,
and they don’t—especially after
dark!

For this reason, to cover the
country with synchronised trans-
mitters would require more
transmitters than separate fre-
quency stations. No, I am afraid
that the problem of the shortage
of medium wave channels still
remains. — J. Williamson (Dum-
friesshire, Scotland).

You must have the flair

In your April issue a reader
complains of kits he has made
up which do not compare with
readymade goods.

I do not make up anything,
but I bought a tuner from a
retailer readymade. This is the
outfit which is sold in parts for
the DIY man who can save him-
self a pound or two if clever
enough to build it.

If Mr. Lenner was clever enough
to assemble one of these kits, I
am sure he would be as pleased
with it as I have been with mine
over the last three to four years.

But I think one needs to
choose the type of thing to build
oneself. It is obviously no good
trying to build anything ambi-
tious on a first trial, and if you
haven’t the flair for it (like me) it
is no good EVER doing sol-—
S. J. Barlow (Kingston, Surrey).

Elusive 12AH8

The 12AH8 valve employed on
the Progressive Short Wave Re-
ceiver (P.W. February 1966 issue)
seems to have completely dis-
appeared from the market.
Recently 1 underwent hours of
fruitless searching until one of
the smaller shopkeepers in South
Ealing informed me that the
ECHS81 could be substituted with
some minor alterations in the
connections.—H. K. (Ealing, Lon-
don, W.5).

[Details of the modifications for
replacing the 12AH8 by a ECHSI
were published in the September
1966 issue of this journall—
Editor.

Hertz and the pirates

With regard to Mr. Newport’s
letter in the March issue of P.W.,
I found the article on Pirate
prosecutions more comprehen-
sive than either the papers or
radio and TV.

I agree with Mr. W. Lee in
the same issue that it does appear
quicker to say “cycles” and write
c/s than it is to say “Hertz” and
write Hz. Hertz is already hon-
oured with the short Hertzian
waves, why should he be hon-
oured again I am only a new-
comer to the ‘“‘trade”, but 1 will
continue to use cfs as long as I
can. — G. Worsnop (Seascale,
Cumberland).

Not ‘Practical’

With reference to your attitude
on Commercial Radio, which
though Law abiding, is hardly
“Practical’. ,

Firstly, regarding available air
space, the Home Service using
eleven frequencies make this
point invalid for a start.

Secondly, as the Service
Manager of a Harrow radio
manufacturing company, it seems
to me obvious that with only the
BBC on the air, any set available
will be good enough. Interest in
new sets, kits and circuits would
fade with the “Pirates” putting all
of us out of business.

The BBC and GPO have
surely enough heavy guns on
their side—at least let the radio
magazines and manufacturers
have the sense to defend their own
interests.—R. N. D. Houghton
(Harrow, Middlesex).

SIMPLE TRANSISTOR TESTER

R1
(See
text)

Ico® 0 Y1c

Set Ib

Any value between ’
4+7k0) to 10K Q. /

is a 3P 3W.

values.

www americanradiohistorv com

It is regretted that errors appeared in the article
Simple Transistor Tester by G. A. Bobker, PRACTICAL
WIRELESS June issue, 1967.

The second and third positions of Slc/d and the
collector terminal should share a common connec-
tion, and not as shown in Figs. 1 and 4. Switch S2

Note that the line on page 121 which reads—
« .. and turn the function switch to the off position”
should be ignored.

In order to assist would-be constructors we give
(left) the corrected circuit complete with all relevant

We thank all those readers who wrote in drawing
our attention to these errors.—Editor.
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IT’S the British again! This time the gentlemen

of the Signals Research and Development Estab-

lishment at Christchurch in  Hampshire. On
Friday, May 12th, 1967, the boffins of SRDE gave a
highly successful exhibition of their latest prodigy,
IDEX.

IDEX is a pocket-sized mobile communications
terminal which can be set up and operated by two
people. It comprises a transmitter and receiver
operating in the 7—8Gc/s region. It is complete
with a 6ft. parabolic dish aerial, has its own power
supply, and can be towed almost anywhere. IDEX,
it was claimed, could be set up and operational within
thirty minutes of arriving at a site.

IDEX can work via the satellites and in this way
its range is almost world wide. At present there are
15 satellites girdling the earth some 20,000 miles up
above the equator. These are near enough
stationary and as they drift about 1° per hour their
position can be accurately determined.

In order to demonstrate what their mini-skirted
midget could do, the boffins explained the plan. A
big brother called SCAT, with a 40ft. dish, was
located around half a mile away. Two men would
drive up towing little IDEX, set up the generator,
transmitter and receiver, locate, and beam the dish

“on to satellite 2.7 which had been “booked” for

[ e = e :.'1': ’%:Hﬁ
IDEX — /nitial Defence Communications
Programme EXperimental Ground Terminal

280

the afternoon. Finally, set up a communication link

with SCAT via the satellite. It was hastily pointed

out that although the signals would travel some

20,000 miles into space to the satellite and back

another 20,000 miles to SCAT (and vice-versa) only

half a mile away as the r.f. crow flies, SCAT could,
in fact, be anywhere—Africa, India, America etc.

The demonstration would show the principles and

to prove no cheating, the IDEX aerial would be

moved off the satellite and back again showing up
immediately as an interruption in the signals.

1420. Two men in a Land Rover arrived at the site
towing IDEX on a small trailer. (See photo-
graph).

1421. Legs of the trailer lowered into position and
locked. Land Rover driven away leaving IDEX
and generator all alone.

1425. A telephone rang on the table in the middle
of the field. We were told that the particular
satellite we were using was called 2.7.

1429. IDEX was alive, her 6ft. concave eye was
scanning the heavens for 2.7. The press is getting
excited, the boffins mutter in groups.

143]1. The meters at the rear of IDEX blink and

kick, the whole apparatus seems alive now.

1432, A simple compass is set up to check and line
up the dish. There seems something ironical here
as this complicated electronic monster is accur-
ately aligned with the aid of an ageing compass
mounted on a shaky tripod with one of its legs
secured with the aid of a jubilee clip.

1436. The dish elevates and seeks. It can see some-
thing high above the clouds which we can’t.

1438. Satellite 2.7 located.

1440. We all gather round the terminal unit with

bated breath. The satellite beacon signal has been

located.

1441. We exchange tuning signals with SCAT.

1442. Shrieks of delight. Someone shouts “He’s
sending B’s”, and the teleprinter chattered
happily.

The boffins informed that IDEX yas far from
being fully developed. A year or so ago the dish size
was 40ft., this year it was only 6ft. Next year, who
knows, perhaps those James Bond gadgets are not
so far fetched after all. Certainly as far as SRDE
knows, this is the smallest portable unit of its kind
to date.

So ended a very pleasant day. The modesty of the
staff, the achievement, the obvious success. One left
Christchurch with the feeling that one was
fortunate, indeed proud to be British.
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ACTICAL'

VISUALI
XC'T'NGI

by doing

and

a new 4-way method of masz‘er/ng

ELECTRONI(

seeing

1 OWN and
HANDLE a

complete range of present-
day ELECTRONIC PARTS
and COMPONENTS

A4 == 7
c@e (] .=

= &=
bt gy

2 BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 READ and
= DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

ap

® VALVE EXPERIMENTS

® TRANSISTOR EXPERIMENTS
® AMPLIFIERS

® OSCILLATORS

® SIGNAL TRACER

® COMPUTER CIRCUIT

® BASIC RADIO RECEIVER
® ELECTRONIC SWITCH

® SIMPLE TRANSMITTER

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK...

® PHOTO ELECTRIC CIRCUIT

INCLUDING ...

® A.C. EXPERIMENTS

® D.C. EXPERIMENTS

® SIMPLE COUNTER

® TIME DELAY CIRCUIT

® SERVICING PROCEDURES

This riew style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previcus 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.

l POST NOW To: BRITISH NATIONAL RADIO SCHOOL. READING, BERKS. Piease

| for send your free Brochure, without obligation, to: wedonotemploy reoresentatives

: BROCHURE I NAME BLOCK CAPS

| orwiite if you prefernotto cutpage | ADDRESS PLEASE PW8
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10/14 WATT HI-FI AMPLIFIER KIT

A Btylishly fine
ished = monaural |
amplifier with an f
output of 14 watts
from 2 ELS84s in
push-pull.
reproduction  of
both music and
speech, with neg- |—
ligible hum, Sep-
arate inputs for —

mike and gram

allow records and _v_?'
announcements to follow each other. Fully shrouded
gection wound output transformer to _match 3-150
apeaker and 2 ind. d volume , and

bass and treble controls are provlded ngmg good lift and
cut. Valve line-up 2 EL84s, EF86 and EZ80
rectifier. 8impie instruction booklet 2/6 (Free with parts).

All parts sold separately. ONLY £7.8.6. P & P 8/6.

Also available ready built and tested complete with atd.
input sockets. £9.5.0. P. & P. 8/6.

BRAND NEW. 12" 15w. H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker.
Offered below list price at 89/8. P. & P. 5/-.
Guitar models: 25w. £5.5.0; 35w. £8.8.0.

SPECIAL PURCHASE!
B.S.R. GU?7

8-volt Battery Operated
Record Player Units,
4 speeds. Automatic
stop. Plays any size
record. Complete with
mono t/o head nnd sapphlre styli.
ONLY 68/6. 5/6

(Wlth stereo mrtrldge 12/6 extn\)

HIGH GAIN 4 TRANSISTOR PRINTED
CIRCUIT AMPLIFIER KIT Type TA1
Peak output In excess of 1} watts. All standard British
components. Built on printed circuit panel, size 6 x 3in.
Generous size Driver and Output Transformers. Qutput
transformer tapped for 3 ohm and 15 ohmn speakers.
Transistors (GET 114 or 81 Mullard OCBID nnd matched

pair of OC81 o/p), 9 volt Everythin|

wire, battery clips, solder, etc. Comp-
rehennive easy to follow instructions
and circuit diagram 2/6. (Free with
Kit). All parts sold separately.
SPECIAL PRICE 45/-, P & P. 3/-. Also
ready built and tested, 62/6. P.& P. 3/-.

BRAND NEW T.V. U.H.F. TUNER AND
SOUND AND VISION I.F. PANEL
By world tamous maker. Suitable for use In converslon
of TV sets to BBC2 (625 line reception). OFFERED
(less valves) AT THE BARGAIN PRICE OF ONLY
87/6. Poat pald. {The components are worth far more
than our price for the complete unit and due to the very
high value we regret that no correspondence can be
entered Into regarding this item).
QUALITY RECORD PLAYER AMPLIFIER
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS4,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. w. x 3in. d. x 6in. h. Ready built
and tested. PRICE 69/6. P. & P. 6/-.
ALSO AVAILABLE mounted on bhoard with out-
put transformer and speaker ready to fit into cabinet
below. PRICE 88/6. P. & P. 7/6.
DE-LUXE PORTABLE R/P CABINET
Uncut motor boards size 14} x 12in. Clearance 2in. below,
Blin. above. Will take above amplifier and any B.8.R. or
Garrard Autochanger or Single Piayer Unit (except AT60
and 8P25) Size 18 x 15 x 8in. Price £3.8.8. Carr. 9/6.

4-SPEED PLAYER UNIT BARGAINS
Mains Models. All brand new in maker's original packing.
SINGLE PLAYERS

B&.R.TU/I2................. 23.9.6 Carr. 5/8.
GARRARD 8P25 De Luxe ,.£10.19.8 Carr. 5/6.
B.8.R. GU7 with unit mounted pickup arm.
£4.18.8 Carr. 5/6.
AUTO CHANGERS (Carr. 6/6 on each)
Latest B.8.R. UA2S S\lper Sim. . ... .00, “

GARRARD 2000 £7. 100
LATEST GARRARD AT60 Mk.IT ... .. .......

All the above unita are mmplete with t/fo mono hend
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra.

BRAND NEW CARTRIDGE BARGAINS |
ACOS GP 89/1 MONO CARTRIDGE. For E.P. and L.P.
Complete with stylus. ONLY 12/8. P. & P. 1/-.
BRAND NEW 3 OHM LOUDSPEAKERS
5in., 12/8; 6}in. 15/~; 8in. 22/8; 10in. £7/6; 7in. x 4in.
16/- 10in. x 6in. 27/6.

E.M.1L 8in. x 5in. with high fux magnet, 21/~,
E.M.T. 134 x 8in. with high flux ceramle
(15 ohm 45/-). P.
3/6 per speaker.

magnet, 42/-,
& P. 5in. 2/-, 6} & 8in. 2/6, 10 & 12in.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

CHErrywood 3985

3-VALVE AUDIO AMPLIFIER HA34

Designed for Hi-Fi reprodue-
tion of records. A.C. Mains
operation, Ready built on
i plated heavy gauge metal
. — < chush size 7{in. wt x 4in. d.
i = — in. h, Incorperates ECCS3
W o %J EL34, EZ80 valves. Heavy
. %i\.\_ _%”}— 1 duty, double wound mains
R transformer and output trans-
former hed for 3 ohm te Bass, Treble
and volume controls. Negative feedback line. Output 4}
watts. Front panel can be detached and leads extended
for remote mounting of controls. Complete with knobs,
valves etc., wired and tested for only £4.5.0. P. & P. 6/-.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and ad-
vanced circuitry. Complete set of partsetc. 79/8. P. & P. 6/-.

FM/AM TUNER HEAD
Beautitully designed and
precision  engineered by
Dormer and Wadsworth
Ltd. Supplied ready fitted
with twin -0005 tuning
condenser for AM connec-
tion. Prealigned FM gec-
: tion covers 86-102 Mc/fs.

L.F. output 10-7 Me/s.
Complete wlth ECC85 (6L12) vaive and full circuit dia-
gram of tuner head. Another special bulk purchase
enables us to offer these at 27/8 each. P. & P. 3/-. Order
quickly! Limited nu also ilabl isi
geared 3:1 reduction drive 80/-. P. & P. 3/-.

MATCHED PAIR AM/FM LF.'s
Comprising 1st I.F. and 2nd LF discriminator (465kc/a
/10.7Mc/a). Bize 1 x 1} x 2lln,hlgh- Will match above

P!

tuner head. 11/- pair. P. & P

TURRET TUNERS. By famous maker. Brand new and une
used. Complete with PCC84 and PCF80 valves 34-38 Mc/s
LF. Bisctuits for Channel 1 to 5 and 8 and 9. Circuit
diagram supplied. QNLY 26/- each. P. & P. 3/9.

GORLER F.M. mER HEAD. 88-100 Mc/s, 10-7 Mc/s
1.F. 15/-. plus 2/- P. & P. (ECC85 valves 8/ extra).
MATCHED PAIR OF 2} WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. 8tack size 1} x 1} X #in.
Qutput trana. tapped for 3 ohm and 15 ohm output.
10/~ pair plus 2/- P.

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

A ferw minutes from South Wimbledon
Tube Station.

NO EOLDERING
AMAZING
CIGARETTE
RADIO
ooy 25-
Yes a perfectly or-
Packet of cig-
arettes] Fetches in
station after station

loud and clearl
Holds 10 clgxreues_

yet , tully I circuit
(mcludmg battery). Even a young boy can assemble
it in under 2 hours. No soldering, 18 connections to
make. ALL PARTS including Semi-Conductors,
ABC Plans, etc. ONLY 25/- plus 2/6 post, eto.
Parts available separately

| 500 FRUSTRATED IMPORT SHIPMENT
ONLY. | OFFERED BELOW HALF PRICE
TO CLEAR. ALL TRANSISTOR
PERSONAL
TRANSCEIVER SETS
OUR PRICE £6.19.6

You've heard about them—
You've read about them.
NOW YOU CAN OWN
THEM. Highly sensitive
two-way transistor trans-
ceiver sets have individual
volume control and talk/
listen switch. Telescoplc aerial pulls in the other set
over tremendous distances—no wires—a genuine
transceiver as used by official bodies and forces.
Only £6.19.6 plus 5/6 p. & p. (Batteries, leather cases,
etc. 10/6 extra). Money back guarantee. These
cannot be operated in U.K,
3500 Bought af “Rook Bottom” off
wm, Leading British Maker
REAL EPISCOPE
PROJECTOR

‘rﬁf No more to payl
| Projects Pull Sige
Magnified Picture
A on to your wall or
screen in Black &
‘White or Colour with Crystal
Clarity any Photograph,
Dooument, picture, draw-
ing, stamp, etc. Hundreds
of uses in home, office, achoolroom, etc. A Full Size
Real Glass Reflex Lens. Sturdy, reliable. 80 simple
even a child can use it—standard mains. ONLY 45/~
plus 8- P. & P, Satisfaction or money back.
CONCORD ELECTRONICS LTD. (P.W. 40)

77 New Bond Street, W1. (Mail orders oniy)
——y
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NEW RANGE U.H.F. AERIALS FOR
BBC 2 (625) line transmissions

All U.H.F. aerials now fitted with tilting
bracket and 4 element grid refiectors.

Loft Mounting Arrays, 7 element. 35/-,
11 element. 42/6. 14 element. 50/-. 1
element, 57/6. Wall Mounting with
Cranked Arm, 7 element, 60/-, 11 element
87/-. 14 element, 76/~ 18 element. 82/6
Mast Mounting with 2in. clamp. 7 element,
42/8; 11 element, 55/-; 14 element, 62/-; 18
element, 70/- (‘ imney Mounting Arravs,
Comblete, 7 72165 11 t, 80/-;
14 element, 87/6, 18 element. 95/-. Complete
assembly instructions with every unit.
Low Loss Cable, 1/ yd.U.H..F. Preamps.
from 75/-. State clearly channel number
required on all orders.

BBC - ITV - F.M. AERIALS
BBC (Band 1). Telescopic
loft, 21/-. External S/D.
30/-. "'H" £2.10.0.

ITV (Band 3). 3 element
loft array, 25/-. 5 element,
5/~ Wall mounting, 3
element, 35/~ 5 element,
Comhlned BBC/ITV. Loft
1+3, 4 133 l+5. 48/9; Wall

mounting 1 58/3; 1+5,
63/9: Chlmney 1+3, 83/9;
1+5, 71/3.

VIIIF transistor pre-amps,
F.M. (Band 2). Loft S/D, 12/6, "'H". 30/~, 3
element., 52/86. xternal units available.
ax cable, 8d. yd, Co-ax plugs, 1/3. Outlet
boxes, 4/6. Dlplexer Crossover Boxes, 12/6.
C.W.0.or C.0.D. P, & P.5/-. Send 6d. stamps
for 1llustrated lists
Quotations for special arrays available
on request

K.V.A. ELECTRONICS (Dept. P.W)
27 Central Parade, New Addington
Surrey CRO 0JB
LODGE HILL 2266

SHORT-WAVE
KITS

NEW RELEASE: MODEL "'DX""

H.A.C.

Famous for over 30 yenrs ior 8hort-Wave Equip-
ment of quality, "H A, were the , original
suppliers of Short- ane }\ecelver Kits for the
amateur cons'.ruct.nr Over 10,000 satisfied
ical Colleges, Hos
pitals, Public 8chools, R A.F., Army, Hams, etc.

IMPROVED 18687 RANGE
One-valve model “DX", complete kit—price 56/6
(Postage and packing 38/6).

Customers say: "Deﬂnltely the best one-valve
8.W. Kit available at any price.” This kit contains
all genuine ushort-wave components, drilled
chaasls, valve, accessories and full instructions.

eady to assemble, and of course, as all our
products—fully g\mmteed Full range of other
8.W. kits still available, including the famous
model "K" (recommended by radio clubs). Al
orders despatched by return. (Mail order only.)
8end now for a descriptive catalogue, order forin.
ete., to —

““H.A.C.”" SHORT-WAVE PRODUCTS
29 OId Bond Street, London W.1
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making a popular
recorder earn its keep

gether with the equivalent Cossor CR1602 and

Stellaphone ST454, still rates as one of the most
versatlle and efficient mams operated examples in
its price-bracket. It was, in fact, selected as “Best
Buy” in the magazine Which? in 1961.

Articles by L. McNamara in the September 1965
and January 1967 issues of PRACTICAL WIRELESS show
how to extend still further the facilities available.
But there is one simple adjustment that makes the
instrument into a very useful record player when
used in conjunction with a turntable and pick-up,
or even as a separate amplifier for a second stereo
channel.

It should be noted that, when set to the P.A.
position, the recorder’s amplifier offers two input
sensitivities—of 3mV into 10022 and of 200mV
into ImQ—and is therefore capable of accepting
signals from the lowest output pick-ups, and of
amplifying with relatively little background hum.
This renders the instrument very useful for the
musical person who has to travel around, as the
recorder plus a turntable is easily portable, and pro-
vides a quality of reproduction that obviates the
need for leaving really high-priced equipment lying
about in digs or hotels.

Yet, for satisfactory record reproduction, or for
use as a second channel amplifier, it is necessary
to incorporate a switch to isolate the motor, as this
can be quite audible if left running.

The diagram of Fig. 1 shows the wiring of the
motor as presented by the manufacturer. (Impor-
tant: this applies only if the recorder is set to
operate at 220 volts or 245 volts. Where the 110 or

THE Philips tape recorder model EL3541, to-

M
S " ]
i ! Carousel
38(1;/r SR ' connecting
; \‘ ! link AC.
H i / mains
: "
1
I

Fig. 1: Motor viewed from underneath, with the extra
switching superimposed.

127 volt settings are required, on no account carry
out the following modification.)

The two field windings are simply run in series,
with the connecting link provided at the voltage
selection carousel. Unsolder the leads at points B
and C. A quick check with an ohmmeter will indi-
cate the correct wires by a nil reading, They will
probably be the green and red leads, but it is best to
check—just in case!

Cover the loose ends of each of these leads with
insulating tape, and tuck them carefully away. Then
solder fresh leads to B and C, connecting the free
ends to an insulated single-pole mains make-and-
break switch. The latter can be fitted wherever con-
venient, preferably inside the microphone compart-
ment, where it is near the P.A. switch. Now the
recorder can be operated with the motor switched
off. Maureen M. Harvey

s

~out on July 21st

f guauee  build this
. INTEGRATED CIRCUIT
TEST OSCILLATOR

One of the most exciting developments in recent years has

been the integrated circuit. In the quest for micro-miniaturi-

sation, the IC is being used more and more in industry and

is even beginning to show up in domestic equipment.
i Here—for the first time—is a piece of test gear for the
home constructor which employs a triple converter integra-
) ted circuit. The IC unit embodies the equivalent of twelve

semiconductors, and six resistors. A handful of inter-
i connecting R’s and C’s completes the unit!

It’s in the August issue of PRACTICAL TELEVISION

only 2/-
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PART 5

After H. W. Hellyer's discourse on dial
drives last month, it is now my turn to take
up pen and discuss audio section faults in
valved equipment. So far we have passed
through the average radio set from the
aerial to the detector, taking in the r.f.
amplifier, frequency changer, i.f. stages and
a.g.c., and experience has taught that in
these stages of the receiver the more
difficult-to-find fault is harboured.

GORDON J. KING

Fault-finding in the audio stages is relatively easy
once it has been proved that this is where the fault
lies. This is always the most difficult pant of servic-
ing radio receivers—Ilocating the fault area.

Let us start by supposing that the set is com-
pletely dead. The first move is to find out as quickly
as possible just where the fault lies (not necessarily
the actual guilty component). Although a set may
fail to respond to a transmission, this should not be
taken to mean that the set is completely dead for the
audio stages may be working! We can at least find
out with the least delay whether the power supply
is active by (i) seeing whether the valve heaters are
alight (ii) listening closely at the loudspeaker for
signs of residual mains hum and (iii) feeling the
temperature of the h.t. rectifier (if this is a valve)
and the output valve.

HEATER CHAIN

Check (i) is obvious, of course, and this proves
that mains current is getting to the set, that the on/off
switch and fuse (if fitted) are in order and that all
the valve heaters are intact. It should be noted,
though, that non-lit heaters in an a.c./d.c. type of
set may not be definite proof that the mains input is
defective because the heaters of all the valves (and
dial light) are connected in series across the mains
supply with the heater current being limited by the
mains dropper resistor, as shown in Fig. 5-1.

Thus, if one series element goes open-circuit, such
as one heater, mains dropper, on/off switch, fuse or

AVMWN——0
To anode Limiter
of HT. section
rectifier
Mains) §_213V ,
dropper Onfoft  AC/DC.
0-05uF sw:lltc mains
I
5 i
i
Neutral|

W v2 vi V3 V4 CZ) °
4 Dial

Valve heaters

Fig.'5- 1: The heater supply circuit in an a.c./d.c. set. Also
showing the h.t. rectifier anode feed. via surge limiter.
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dial bulb, the remaining intact heaters will fail to
light, rather like the effect when one bulb in a series
of Christmas tree fairy lights fails. A.C.-only sets
using a mains transformer usually have parallel-
connected heaters, which means that one (or more)
could go open-circuit without affecting the lighting
of the remaining intact ones.

Check (ii) is often the first (after checking valve
heaters for glow) made by technicians coming up
against an apparently dead set. Normal level of
residual hum from the loudspeaker indicates (a) that
the loudspeaker is working (b) that the loudspeaker
transformer is working (c) almost certainly that the
output valve is passing current (i.e., reasonable emis-
sion) and (d) that h.t. supply is reaching the output
valve. It will be agreed that this is quite a lot of
information from one simple listening test!

Check (iii) indicates that the rectifier is, at least,
receiving h.t. input from the mains and 'that the out-
put valve is drawing h.t. current from the rectifier,
assuming that the envelope temperatures are not
abnormally low or excessive. Abnormally low tem-
perature could mean that the heater dissipation
alone is warming the glass, indicating lack of anode
current and anode dissipation.

An excessive temperature in the reotifier could
mean excessive current demands due to a leak or
short on the h.t. line or feed circuits or even a short
in the rectifier itself. In the output valve excessive
anode current could be due to faulty grid biasing or
a leak in the grid coupling capacitor which would,
of course, destroy the biasing, anyway.

NO RESIDUAL HUM

Let us suppose that our ‘““dead” set exhibits no
residual mains hum and the rectifier and output
valve are running very cool. We can conclude lack
of output valve anode current due to flack of h.t.
current (cool rectifier). The first test should be to
establish that the rectifier anode is receiving mains
supply, via the limiter resistor (see Fig. 5-1). A multi-
meter switched to 250V a.c. will soon prove this.
Voltage at the mains side of the limiter but not at
the rectifier anode side means that the resistor is
open-circuit.

At this stage it would be as well to switch the set
oft (disconnect from the supply) and check for a
short with the rectifier valve removed from the
anode tag on its holder to chassis. If there is a short,
the filter capacitor, often connected from anode to
chassis (the 0-05uF in Fig. 5-1, for instance) will
probably be responsible. This must be replaced with
the component of like value with a 250V. a.c, rating.
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BUILD YOURSELF A QUALITY TRANSISTOR
RADIO-GUARANTEED RESULTS BACKED
BY OUR SUPER AFTER SALES SERVICE! |

THE MAGNIFICENT

MKIY

ROAMER

SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER
SPECIFICATION GIVING OUTSTANDING PERFORMANCE!

@ 7 Fully tunable wavebands—MW]1, MW2, ® Famous make 7in. x 4in. P. M, speaker for
LW, 8W1, 8W2, BW3 and Trawler Band. rich-tone volume,

@® Alr spaced ganged tuning condenser,

® Extra Medium waveband provides easier
tuning of ‘pop’ stations, ® Beparate onjoff awitch, volime control,
wave change switches and tuning control.

@ Bullt In ferrite rod aerial for Medium and ® Attractlve leather look case with Land and
Long Waves. shoulder straps. 8ize 9in. x 7in. X 4in
Approx.

® 5 Sectlon 22 fnch chrome plated telescopic First grade components,

aerial for 8hort Waves—can be angled and
rotated for peak 8.W. listening. ® Easy to follow instructions and diagrams
@® Bocket for Car Aerial, make the Roameér 7 a pleasure to baild with
guaranteed results.

@® Powerful push pull output.

Total building costs
@ 7 transistors and two diodes J)ncludlng

Philco Micro-Alloy R.F. Transistors. £ 5 '19 L PS/EE >
TRANSONA FIVE

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE

Attractive case with red speaker grille. 8ize 6} x
4} x 1in. Fully tunable. 7 stages—5 transistors
and 2 dlodes, ferrite rod aerial, tuning condenser,
volume control, fine tone super dynamic 3in.
speaker, all first grade components. Easy build
plans and parts price list 1/6, (FREE with kit).

Medinm, Short Wave, and Trawler Band version
can be supplied it preferred.

MELODY SIX

TWO WAVEBAND PORTABLE
WITH 3in. SPEAKER

Handsome leather-look case size 6} x 3} x 1{in,
with gilt trim and hand and shoulder strapas,
Fully tunable over both Medium and Long waves,
Incorporates pre-tagged circuit board, 8 stages—
- = 6 transistors and 2 diodes, ferrite rod aerial, push-
Total building costs pull output, wave change slide awitch, tuning
condenser, volume control, 3in. moving coil

6 9 ,6 P. & P. speaker etc. Eaay build plans and parts price list

3/6 2/-. (FREE with kit).

ROAMER SIX

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractlve case with gilt fittings, size 7§ x 5¢ x
1§in. World wide r ! Tunable on Medl
and Long waves, two Bhort waves, Trawler Band
plus an extra M. W. band for easler tuning of ‘‘pop”
statlons. Sensitive ferrite rod aerial and telescopic
acrial for Bhort waves. All top grade components,
8 stages—6 transistors and 2 diodes Including
Phileo Micro-Alioy R.F. Transistors ete. (Carrying
strap 1/8 extra.) Easy build plans and parts price
list 2/- (FREE with kit).

Total building costs

42'6 "

Total building costs

Total building costs

Total building costs

79! P:.s/‘c':;P.

Total building costs

79! P:.s/‘c':;P.

Parts price list and easy
build plans 3/- (Free with Kit).

42’6 ©.:"
MELODY MAKER 6

69[ Pé/f:éP.
 SUPER SEVEN

TWO WAVEBAND PORTABLE

WITH 3in. SPEAKER
Attractive black and gold case. Blze 5} x 1} x
3}in. Fuily tunsble over both Medium and Long
Waves with extenied M.W. band for eaaler
tuning of “pop’ stations. All first grade com-
7 stag 5t J and 2 diodes,
supersensitive ferrite rod aerial, fine toune 3in.
moving cotl speaker etc. Easy build plans and
parts price lst. 1/6 (FREE with kit).
POCKET FIVE Medium and Long Wave
i with miniature ker ONLY 29/6,
P. & P. 3[6.

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

8mart pocket size case, 6} x 31 x 1}in. with gilt
fittings. Fully tunable over both Medium and Long
Waves with extra M. W. band for easler tuning of
“‘pop” i 8 stag 6 and 2
diodes, top grade 3in speaker, 2 R.F. stages for
extra boost, high ‘Q’ ferrite rod aerial. Easy bulld
plans and parts price list. 2/- (FREE with kit).

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case siza 7§ x 5§ x l}in. with gilt
fittings and carrying strap. The ldeal radio for
home, car or outdoors. Covers Medium and Long
Wavea and Trawler Band. 8pecial cirocuit in-
corporating 2 R.F. 8tages, push pull output,
ferrite rod aerial, 7 transistors and 2 dlodes, 3in.
speaker {wlll drive larger speaker) and all first
grade components. Easy build plans and parts.

Price list 2/- (FREE with kit).

R Dlo CHANGE CO. 61 HIGH STREET, BEDFORD

Callers side entrance Barratts Shoe Shop @ Open 9-5p.m.
Saturday 9-12.30 p.m.

Telephone:

Bedford 52367
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MOVING COIL MULTIMETER TE 25 47 /6
0-100 v AC/D.C., ohms 0 to 1 k. etc.

MOVIRG COIL MULTIMETER EPI0K. 79 / 6
0-1,000 v. A.C./D.C., ohms G to 3 meg. eto.,

MOVING  COIL mm ETER EP20K.

0-2,500 v.D.C. 26,600 ohma per volt. 01,000 7.A.C. 99/6 o
Ohms 0 to 8 meg. 50 Microamps full scale.

NEW MULLARD TRANSISTORS
6/-3 7/8; OC81D 8/-; OC81 8/-; AF1l5 8/~;
A.Flu 8/6; ocu 8/-; 0C45 8/-: OC171 9/~; OC170 8/8;
AP117 7/-; 0028 12/6; AD140 15/; OC35 15/-; Holders 1/8.

ARDENTE TRANSISTOR TRANSFORMERS

D3085, 7.3 CT: 1 Pnsh Pull to 3 ohms for OC72, OC81. .11/~
D3034, 1.75: 1 CT. Push Pull Driver lor OC72, OC81. .11/~
D8058. 11.5: 1 Output to 3 ohms for OC72,,0C81....11/-

TRANSISTOR MAINS ELIMINATORS

Famous ‘“‘Power-Mile” 9 volt. Same size as PP9 45/_
battery. Fully smoothed, 150mA., Tull-wave oironit.
WEYRAD P50 — Transistor Coils

RARW 8 in. Perrite Aerial | Spare Cores 8d.
with oar aerial ooil....12/6 | Driver Trans. LFDT4..9/6
Ose. P50/AIC.......... /4 | Printed Cireuit, PCAl..9/6
470 kjcs XPP50/2CC ..5/7 | 3.B. Tuning Gang . .1o/8
8rd LF. P50/3CC........ 8/~ | Weyrad Booklet ...... 2/-
vorume controts | 80 onm CoaxBd. v,
Long spindles, Midget Bize | Semi  air-spaced  Cable
5 K ohms to £ Mez LOG or | 40 yd. 17/6. 60 yd. 25/-,
L/S 8/ 5/-. | FRINGE LOW LOS§ { /5
STEREO LIS 10/6 DP 14/6. ' Ideal 625 lines yd.

OOAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK~
8 2/-. OUTLET BOXES. BURFACE OR FLUBH 4/68.
ALA CED TWIN FEEDERS 1/- yd. 80 or 300 ohms.
TELESCOPIC CHROME AERIAL. in. extends to 23 in. 6/6.

SPECIAL PURCHASE!

B.8.R. GU7 9 volt Battery Opera~
ted Racord Player Units. 4 speeds
Automatic stop. Plays any size
record. Complete with mono
turn-over head and sapphire

wstylii. J-'_‘I'i\.,_‘
ONLY 69[ P &P

6/8.
{With stereo ecartridee 12/6 exira.)

RETURN OF POST DISPATCH  Minimum P.P. Charge 1/6 unless otherwise stated. C.0.D. 5/~ extra. Full List 1/-.

1967 GRAM
CHASSIS

Three Wavebands: Five Valves: ECHS81, EF89,
Long, Med., Short, Gram. EBC81, EL84, EZ80,
12-month guarantee. A.C. 200-250 v. Ferrite Aerial
5 watts 3 ohms. Chassis 134in. x 7in. x 5in. dial size
18in. X 4in. Two Pilot Lamps. Four Knobs. £1 o 10
Aligned ocalibrated. Chassis isolated from mains 0
De-LUXE STEREO GRAM CHASSIS. V.HF, MW,
S.W.1. 19-50m. S.W.2. 60-180 m. Magio eye, push
buttons, 8 valve + reot. AC only 200/250v. £19.19
Bize 15 x 74 X 6in. high. 0
B.B.C.

HIGH GAIN TV. PRE-AMPLIFIER BAND 1
Tunable ohannels 1 to 5. Gain 18dB. ECCB4 valve.
Kit price 32/8 or 55/- with power pack. Detsils 6d.
BAND III I.T.A.—same price. Tunable channeis 7 to 13.
Band I or III. Coils and ocircuit only, 8/8. Chassis 4/9.

B.B.C.2 Buper Boo-wr:UHF Transistor Model ready made 75/-.

ALL PURPOSE TRANSISTOR PRE-AMPLIFIER
Gain 14:1. 250y, or 9v. input. Ready built with Ma Metal
input transtormer for Mikes, Piok-Ups, Tuners 1 5 /_
Instructions and circuit supplied. Post 2/6.

e e—————————————
BLANK ALUMINIUH CHASSIS. 18 s.w.g, 2lin. sides,
x 4in., 5/6; in., 8/6; x 3in., 6/8; 11x7in., 7/8;
3 x 9in., 9/8 14 X llm 12/6; 15 x 14in,, 1

M PAN. 18 12 x 12i /6; 14 x 9in,

ALUM) 5.W.E
I/ﬂ 12 X Sm 3/6; 10 x 7in. 2/t 8x 4m 1/8.

8in. 2/
VALVE HOLDERS. Int. Oct. 6d. Mazda {m B7G,
B8A, B8G, BSA Moulded 94. Ceramic 1/-. B7G, BQA cans 1=
Valve base plugs B7G, BOA. Int. Oct. 2/8.

THE INSTANT
BULK TAPE
ERASER AND
RECORDING HEAD
DEMAGNETISER

200/250 v, AC.
Leaflet 8.A.E.

Post 355/

FM TUNER 88-108 Mec/s Six Transistor. Superhet. Ready

built. Printed Circuit. Calibrated slide dial £8 10

toninz, Size 8 x 4 X 2}in. e

8-WATT QUALITY AMPLIFIER 4 Transistor 65 /_
M'EP Ready buili, with volume control.

PRIMO A.18 TRANSCRIPTION TONE ARM. 5 ns

‘With tracing template and two plug-in shells. g .

Moving Coil Stereo Diamond Cartridue 20-18.000 i1 5gns

S RADIO BOOKS+ (Postage 9d.)

mgh Fidelity Speaker ] Enolosurel and Plans.......... 5/

Mullard Audio Amplifier mnm ........ .

Radio Valve Guide. Books 1, 2, 8 or 5.

Practical Radio Inside Out..............

Transistor Communication Bets. .
International Radio Stations List
Modern Transistor Circuits, for Beginners. .
Sub-Miniature Transistor Receivers....
Wireless World Radio Valve Data. .
At a glance Valve equivalents

RESISTORS Pre!erred values, 10 ohms to 10 mei

tw,lw b 4d.; 15 w. Bd.; 2 w, 1 .lw 10% 6d.

HIGH STABILITY tw 1% 10 ohms to 10 mee, 2/-, Ditto

5%, preferred values 10 ohms to 22 meg, 9d.
wal 0.5 t0 8.2 ohm 3 w. 1/

10 wntt} WIRE-WOUND RESISTORS

15 watt 10 ohms to 8,800 ohms 2f-

10K, 15K, 20K, 25K, 68K, 10W. 3/-

MAINS DROPPERS. Midget. With sliders.

03a,1K,02a,12K.. 0153, 15K, 8/- each.

LINE CORD 100 ohms it. twin plus resistance 1/- ft.

WIRE-WOUND 3-WATT WIRE-WOUND 4-WATT
POTS. Miniature T.V. STANDARD SIZE POTS.
Values 10 ohmsto 30K, 3/3. LONG SPINDLE VALUES
Carbon 80 K., to £ meg., 3/- 50 OHMS to 100 K, 7/8

CRYSTAL MIKE INSERTS
1} x }in. 8/8; ACOS 1% x in. 8/6; BM3 1 x 3in......... 78
URPOSE HEADPHONES
1000 12/6; 2.0000 12[6 4,000Q 15/-; 2,0000 Super 25/-.
BRAND NEW QUALITY =
EXTENSION LOUDSPEAKER
In tough oream plastic oabinet with 20ft. |

lead and adaptors. For any transistor radio
intercom, maing radio, tape recorder, ete, |.

POST —
30/- "%
CALLERS WELCOME

3 to 15 ohm matching
Size: 73 x5} x 3in.

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON

and extra postage, no C.0.D.)

Written guarantee with every

(Buses 133, 68 pass door).

S.R. Stn. Sefhurst, Tel. 01-684-1665

FRE

T0 AMBITIOUS ENGINEERS

—THE LATEST EDITION OF

ENGINEERING OPPORTUNITIES

Have you sent for your copy?

PRACTICAL

/fff J»f;"”

ENGINEERING OPPORTUNITIES is a Radio BIPME NT INCLUDING
highly informative 132-page guide to the best Television Eﬂ TOOLS! /¢
paid engineering posts. It tells you how you can Electronics O pE—— :
q.u'Ckl,y prepare at home for a .recogmsed iR Electrical Cglsli‘ses Zlfm' l?enginneergre :: PO |
gineering qualification and outlines a wondqr- T — Radio, T.V., Electronics, etc. I &
ful range of modern Home Study Courses in echanica AMLER.E, City & Guilds E
all bra.nCheS of Engineering. This unique book Ml Rﬁ?.atg??;:i;g\’:gm This specialist Electron- g
also gives full details of the Practical Radio Production P.M.G. Certificate ics Division of B.ILE.T. -
and Electronic Courses, administered by our Automobile . Practical Radio NOW offers you a real m
Specialist Electronics Training Division—the n tical R“m&faffifﬁil‘ii‘,gf;{ls'""g Z:;br::);amzth"azlrlggﬁc‘z; £
B.LE.T. School of .Electronics, explains the eronau. tea Electronics Engineering equipment.  Ask  for %
benefits of our Appointments Dept. and shows Plastics Automation details.
you how to qualify for five years promotion Building g
HoUCyCals Draughtsmanship POST COUPON NOW! T P
SATISFA CTIO N O R B.Sc. B piease send me your FREE 132-page i t ]
R E FU N D O F FE E City & Guilds [} "“ENGINEERING OPPORTUNITIES" | 'f | |
Gen. Cert. of u {Write if you prefer not to cut page} [T} 7 u
Whatever your aj or experience, you cannot afford A &
to miss reading this famous book. If you are earning Education W NAME................. bt eeaes u
less than £30 a week, send for your copy of etc., otc = - ™
“ENGINEERING OPPORTUNITI ES” today— - . ADDRESS .............. 000000000000 000000000000
FREE. [ | a
. ............... R R R T R R T T -
BRITISH INSTITUTE OF ENGINEERING - -
TECHNOLOGY B SUBJECT OR EXAM L
3448, Aldermaston Court, Aldermaston, Berks. B THAT INTERESTS ME ...o0oivneeneeieesieriniineineennenns 3448 g

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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The set would work without this filter capacitor,
but it may give the symptom of hum when accur-
ately tuned in to a station or carrier. This is called
modulation-hum, and its presence should first lead to
a check of the filter capacitor for open-circuit in
a.c./d.c. sets.

A short in the capacitor will immediately blow the
surge limiter resistor, often a section of the mains
dropper. If there is no short on the anode tag, re-
insert the rectifier valve and try again. A short this
time means that the h.t. rectifier is faulty and needs
replacing. The rectifier, however, would be more
likely to be running very hot than cool with this
trouble.

If the rectifier is running hot and there is still no
residual mains hum, there could be a partial short
on the h.t. supply from the cathode of the rectifier.

H¥+ supply to set

! My l From
rectifier
Leak or short here
would overheat this C1 cz cathode
resistor T T
7

Fig. 5-2.: Typical “smoothing’ circuit of modern receiver.

A dead short here would blow the valve and/or surge
limiter resistor. Most sets nowadays have a filter
resistor from rectifier cathode to the h.t. supply
(Fig. 5-2) with electrolytic either side, so a short the
set side of this resistor would run the rectifier hot,
possibly without blowing it, while overheating the
resistor itself. D.C. voltage tests along the line would
soon prove this trouble.

OPEN TRANSFORMER PRIMARY

If both the rectifier and the output valve are run-
ning hot, still without residual mains hum, and the
above-mentioned tests have failed to reveal any
major fault, the screen-grid inside the output valve
should be closely' observed. If this appears to be
overheating or running red-hot, one need look no
further than the anode circuit of the valve for an
open-circuit to the h.t. supply. In the vast majority
of sets the anode is loaded to the loudspeaker trans-
former, and an open-circuit primary winding is a
typical cause of the symptom.

A rather loudish hum (not ordinary mains hum)
accompanying the symptom of a red-hot screen-
grid means that the valve anode is starved of h.t.
supply due to a short-circuit on the anode. Some
inexpensive sets have a capacitor from anode to
earth to minimise the effects of third-harmonic dis-
tortion (a single pentode stage being very prone to
this kind of distortion). The capacitor applies plenty
of treble-cut and gets rid of the higher-order har-
monics at the same time!

Better circuits may have a tone-control or fixed
resistor in series with this capacitor, so if a short
develops the effects are less dramatic. With a tone
control, the track will burn out when the knob is
fully advanced and with a fixed resistor the shont-
circuit current through it is barely enough to cause
even slight temperature increase.

Another cause of lack of residual mains hum is
an open-circuit screen-grid feed on the output pen-
tode. Sets which use a screen-grid feed resistor and
bypass capacitor to chassis should have the resistor
checked for open-circuit and the capacitor for short-

circuit. In the latter case, the resistor would tend to
overheat since its relatively low value would pass
substantial short-circuit current.

DON'T FORGET THE LOUDSPEAKER

Finally, for the same symptom, attention should
be directed to the loudspeaker itself and its con-
nection to the secondary of the loudspeaker trans-
former. Sometimes the transformer is fixed (bolted
or riveted) to the loudspeaker chassis; if not, it is
located somewhere on the chassis near the output
valve.

It is by no means rare for the speech coil winding
of the loudspeaker to go open-circuit, but this can
easily be checked by connecting an ohmmeter across
the speech coil tags, making sure that the speaker is
disconnected on one side from the secondary of its
transformer. Otherwise. even though the speech coil
may be open-circuit the ohmmeter will register a
low resistance through the secondary winding itself.
If an ohmmeter is not to hand, a small 1-5-volt bat-
tery connected across the tags should result in a
click or crackle when the connection is scraped.

Some sets have an extension loudspeaker socket
(or pair of sockets) at the rear of the chassis, with a
pressure screw, switch or some other device for
cutting out the internal loudspeaker if required when
running the extension. This switching arrangement
is vulnerable, and it should certainly be looked at if
the foregoing hints have done nothing about bring-
ing back residual hum in the set’s loudspeaker.

Of course, an extension loudspeaker could be
tried if one happens to be handy. Most technicians,
in fact, have such a loudspeaker permanently in
position on a shelf at the rear of the bench con-
nected to a pair of flying leads for immediate test
connection.

We must now assume that the dead set exhibits
residual hum. This may not be very loud, but it is

HI+

wr

=y
0-1-5v
+.&Z;\ -
TESTIN.D./
Fig. 5-3: Audio section of recent mains powered a.c./d.c.
set. This circuit is sometimes extended to push-pull by the
use of two triode-pentodes, the pentodes being the out-

put pair and the triodes as phase splitter and voltage
amplifier.

’ —FO-ZSV
(7

TEST 3%

Low-reading
voltmeter
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generally heard reasonably well with an ear close
to the loudspeaker, depending on the efficiency of
the set’s smoothing and the nature of the set. Hi-fi
sets have very little residual hum output, so this
test may not assist much with sets (and amplifiers)
of this kind.

We should now move to the input of the audio
stages in an endeavour to get a signal in here to see
whether it arrives at the loudspeaker. An audio
generator or oscillator is an ideal instrument for
this purpose, as also is the “audio” (tone) output
from an r.f. signal generator. Most signal generators
have an audio output socket at the fixed tone of the
r.f. modulation, which can be used on its own,
sometimes regulated by an audio level control,
depending upon the sophistication of the instrument.

The signal should be fed in at the control grid of
the first audio stage (directly following the detector)
via a length of screened lead, inner conductor to
signal “live” and the braid to “earth”. Again, it
must be stressed that a.c./d.c. sets have their chas-
sis connected direct to one side of the mains supply
(see Fig. 5-1), so if transformer mains isolation is
not used, it is imperative that the mains be connec-
ted so that the neutral side is to set chassis. A.C./d.c.
sets must never be earthed direct, not even when
the chassis is at mains neutral.

BACK TO THE EARLIER STAGES!

With an audio input of between 50 and 100mV,
almost full audio output should be developed in the
loudspeaker. If there is no output or if a signal of
substantially greater level is required to obtain a
mere trace of output, the audio section is certainly
at fault. If, on the other hand, a solid output is
obtained, the fault lies somewhere before the audio
section (up to the detector), so back to the earlier
stages we must go and make tests there as ex-
plained in the previous articles (Parts 1 and 3).

The circuit of a typical recent (valve) audio sec-
tion is given in Fig. 5-3. This comprises a triode
voltage amplifier and a pentode audio output stage.
In later sets it is conventional to use a single triode-
pentode valve of the ECL82 class, as in the circuit.
Right through the ages the average radio audio sec-
tion has consisted of two such stages but in some
older sets a double-diode-triode valve was used in
front of an ordinary pentode, the two diodes being
used for demodulation and a.g.c.

There have been variations of this theme, with
diode if. pentodes and double-diode-pentode output
valves. Now, though, audio circuits have stabilised
almost exclusively to the set-up in Fig. 5-3—with
minor differences in detail.

Modern triode-pentode valves can deliver up to
3 watts or more (at about 109 total distortion at
full power) with an input of 50—100mV, adequate
for working from the signal output of a diode detec-
tor. A pair of valves can also produce a reasonable
push-pull stage with much lower total distortion and
higher power, and this technique is used in §ome of
the better class radios and radiograms.

DYNAMIC TESTS

_If an audio generator is not available, the sensi-
tivity of the audio section is generally sufficient when
working correctly to produce a violent output from

288

the loudspeaker when the tip of a screwdriver, upon
the metal side of which is resting a finger, is touched
on the valveholder tag or the centre tag of the
volume control (with the control turned fully clock-
wise) corresponding to the grid of the triode section.

The resulting loud hum is caused by the body
passing ripple voltage (at very high impedance) to
the grid circuit. Alternatively, pure ripple signal can
be obtained from the heater line, via a 0-01uF capa-
citor and 10k resistor to the control grid. If there
is no response, then the audio section is dead.

The next best move is to go through exactly the
same process again, but this time injecting the sig-
nal into the control grid of the pentode section. The
sensitivity here may be insufficient for the “finger/
screwdriver hum test”, but a loud hum should be
obtained by injecting ripple from the heater line
as before.

If there is no response at the triode, but adequate
response at ithe pentode, the triode stage is faulty.
These checks can be undertaken very quickly in
practice although they take time to explain.

Triode stage trouble could lie in the valve itself
or in the anode supply circuit. The valve can be
checked by metering the voltage across the cathode
resistor. In Fig. 5-3, however, this resistor is not
used for biasing, but purely for the injection of
negative feedback from the output transformer.
Nevertheless, a correctly emitting tniode should give
a small voltage across this low value (22Q)) resistor,
but a low-reading voltmeter would be needed to
record it, as in Test 1.

Test 2 would tell how the anode supply is work-
ing, but again the voltage here may not be as high
as expected owing to the voltmeter loading on the
270k} ‘anode feed (load) resistor. However, if the
h.t. side of the resistor reads about 200 volts, the
anode side should read about 80 volts on a meter of
not less than 10,000 ohms/volt sensitivity on the
200V range. If the pointer only just about moves
from the zero mark on the scale, the anode resistor
has probably gone very high in value or even open-
circuit, and it should not take very long to prove
this.

On the other hand, trouble in the triode section
of the valve could be encouraging the valve to pass
excessive apode current, in which case the volts-drop
across the 270kQ anode load resistor would be
abnormally high.

The biasing of the triode section is interesting. In
all diodes and valve grids loaded into a very high
resistance (10MQ in this case), the residual diode
(grid) current, created by electro-chemical effects
within the wvalve, produces a voltage of sufficient
magnitude across the high value load to bias the
valve without the usual cathode resistor. The 22Q
cathode resistor on the triode in Fig. 5-3 is solely
for negative feedback, as already mentioned.

If the triode section appears normal d.c.-wise, yet
signal still fails to pass through it to the output
pentode, the only vulnerable component left in cir-
cuit is the coupling capacitor Cl. This rarely causes
complete failure of the set, although it can be res-
ponsible for other symptoms, as we shall see.

Let us now suppose that our earlier dynamic
tests (with audio signal and hum) failed to produce
response at either the triode or pentode grid, yet
residual hum is present. This would imply trouble in
ithe pentode stage, and the pentode section could be
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KTZ4l 6/-
Fully guaranteed K26s 82'
wi L83 -
Individually packed |i%, $:
M8141 12/~
MB]Bl 8/~
5/-
mm 19
MHLD610/-
AC/HL 6/-| E1820010/- | EF184 6/8 | ML6 6/~
ACP4 8/~ | El148 2/6 | EH90 7/6 | N34 8/~
AC6PEN b/- | E1266 80/~ | EL31 15/- | N78  15/-
ALS0  b/- | E1415 80/- | ELs2 3/9  NE17  7/-
ARPS 8/- | E1624 12/6 [ EL34 10/- | 0A2  &/9
ARP12 2/0 E213¢ 8/- | EL38 5/- | OB2  8/-
0| B B TS ow O
ARTPI 8/- 0 - -
ATP4 2/3| EACOl 8/8 | E142 8/- | OD3  b/-
ATP7 5/8 | RAF42 8/- | EL50 8/- | OZ4A  b/-
AU7 55/-| EB34 1/6 | EL81  8/- | P21-35 14/
AZ31 9/- | EBS1  3/- | EL84 4/8 | P4l 4/
B6H 15/ | EBC38 6/-| EL85 7/6 | PC86  9/-
BD78  40/- Encu 8/6 | EL91 4/6 | PC88  9/-
BI63 1o/ | EBC8L 5/- [ ELSS  5/- | PC97  7/8
B84 8l EBF80 6/6 | EL360 20/ | PC800 12/-
BSs g0/ | EBF83 7/6 | EM31 6/ | PCCS4 5/6
Bes4 87/6 | EBFE® /9 [ EMSO  6/- | PCC8S 10/-
B2134 16/ | EBLSL 20/- [ EMBL 7/ | PCCISY 9/8
B35 b6l | EC52 4/- | EMB4 /3 | PCF80 63
BT45 160/ | EC53 12/8 | ESUT4 80/~ | PCF82 8/6
BT83 36y | EC10  4/- | ESU208 6/- | PCFed4 /-
s W5 Bcso e/~ | EYSL s/8 | POFEs 8/
cosL g | ECOL  8/-| EY86  6/6 | PCF801 8/6
1 sl' ECCS2 4/- |EYSl 8- | PCF802 9/
Vu 8- | BOCs3 16/- | EZ40  6f8 | PCF808 11/
Vi, S| Eocsl "4/ | Eza1  eje | POFS0812/6
Cyi02 1-| Eocs2 bj- | Ez80 8/8 | PCLSL 9/~
S, 7;' ECC83 6)- | EZ81 46 | pCLsa 7/-
Svaons al-| Eccsa of8 | F/6057 /- | PCL83 8/6
Syao1L 8i-| Ecoss 6/8 F/o06l s/ | PCL34 7/
16 /- | mCCss 9/- | Fis0e3 4)- | PCLS5 88
CV4025 10/- 1 FW4/5000/0 PCLSS  8/-
CV4049 8/- | RCC180 9/6 | FW4/8008/6 | PEN25 4/6
CY3l 6/6| ECF80 7/- | G1/370K PEN46 8-
D1 1/8 | ECFe2 _7/- 20/- | PEN200A
D4l 6/- | ECHS5 12/8 | 050/2C 6/)-
D61 8/~ H42 9/- | G120/1B PFL20017/6
37‘& 8/- | ECH8L 5/- PL38 9/~
0 18/8 | RCHBS 7/8 | G180/2M PL38  16/-
DA100  £68 | ECLSO 8/- 15/~ | PL81 17/~
DAF98 6/- | ECL82 6/3 | GM4 45/- | PL82 6/8
DD41  4/- | ECL83 10/- | GTE175M PL83 /-
DE’M 8/- | ECL88 8/~ 12/~ | PL84
D™T20 2/-1 EFs 8/4 | GUSO 25/- | PL500 13/6
DET25 18/- EF37A 7/~ | GZ32 10/~ | PM24A 5/-
DF91  8/-| EF40 8/- | GZ34 10/- | PTI5 -
DF92 3/~ EFbO 2/6 | H30  8/6 [ PX4 14/~
DF96  6/6 | EF52  6/- HL2K 2/6 | PX26 12/8
DE92 8/-| EFss 8- 8/- | PY33 8/8
DK96 6/86 | EF71  7/6 I{L23DD51- PY80 5/68
DL63 8/- | EF72  5/- | HL41  4/- | PYSL 6/8
DL92 4/- EF73 5/- | HVR3 0/ | PYs2 5/6
DL93  4/-| EF74 4/- | K3A  60/- | PY83  6/-
DL94 5/9 | EF80 5/- | KTSC £2/- | PY800 8/-
DL98  7/- | EF8l 6/- | KT32 8/- | PY801 7/-
DLS10 8/-| EFs5 4/6 | KT#4 5/9 | PZ1-35 14/~
DY86 /8| EF86 6/6 | KT63 4/~ | PZ1-75 12/-
E8OF £8/- | EF89 /~ | KT66 18/~ QP21 -
EsscC 12/- | EFel  8/6 | KT67 25/- | QP25 -
ES0CC 10/- EF92 2/- | KT71 §/- | QP230  &/-
E920C 5/ | EF95 b/~ | KT76 8/6 | QQVO03-10
E180CC 7/- Emaa 6/6 | KT8 g£2/-

QQVO06-40 | UB1L  8/-|1B23  30/- | SGR4GY 9/-
85/- | UBC4l /- [ 1C5GT 6/~ | 5T4 7;-

QVO 6- UBF80 5/6 | 1DBGT 6)- | 5U4G  4/8
40A 100/- 8/6 | 1IE7G  7/6 | 5V4G  8/-
QQ204-15 | UCFs0 976 | 1F2 8/- | 5X4G  8/6
67/6 | UCH42 8/- | 1G6GT 6/- [ 5Y3GT &/~
Q895/10 5/6 | UCHS1 6/- | 1L4  2/8 [ 5YSWGTB
Q8150/16 UCL82 §/- | 1LA6 6= 9/-
0/- | UCL83 8/~ | 1LC6  7/- | 624G  6/6

Q81202 8/- [ UF41 8/8 | ILH4 4/- | 6ABE 4/
QV04/7 8/2 | UF89 6/~ | IN21  8/6 | 6AC7 8/~
8/- | UL41  7/6 | IN21B 4/- | 6AGE  2/8

mo 12/6 | UL84  5/6 | IN43  4/- | 6AGT 8/~
RG1/240A | UP41 4/-|1N70  4/- | 6AHE 10/-
25/- | UUS  7/- | 1R4 5/- | 6AT7 2/-

RK72 6/-|Uus  8/8 (184 5/- | BAKS 5/~
823 8/- [ Uyl 7/6 | 185 4/6 | 6AK7 6/~
8L30 12/8 | UY41 6/6 | 1T4 8/- | BAK8  5/9
8P2  8/8 | UY8S6 5/-|2A3 5/- | 6ALS  8/-
8P4l 1/8 | V1507 5/- | 2026 5/- | BALSW 7/-
8P61  4/- 3 2/6 | 20264 7/- | 6AM5  2/6
8P210 6/6 | vP1a3 9/- | 2c34  7/-[6AM6  4/-
OCl6 20/~ OC81 /- OC201 15/- XCl42 18/-
0C22 15/- OCSID 8/6 0C202 13/- XCl55 12/6
0C2 9/8 OCS8IM b/- 0C203 10/6 XC156 15/-
0C36 12/8 OCS2 8/- OC204 15/- 2N247 9/6
0C44  4/8 OC82DM3/6 O0C206 15/- 9N412  7/8
ocss  3/6 ocss 5l 45Z2 g/.; 2N502 19/6
0C7l  8/8 0C122 Bj- Bagi1 7/ 2N685 78
0C72  5/- OCI70 5/68 Byss 7/6 2N1090 7/8
0C78  8/6 OC200 7/6 XCldl 10/- 2N1091 7/6
8TV280/40 | VR99 7/6 | 2C46  80/- < 8AQS  7/-
24/- [ VR105/30 | 2C51  18/- | 6AQ5W 9/=
8U2180A - |2D21  5/- | 6A86  4/-
10/- | VR150/30 2X2 8/- | 6AB7G 15/~
811E12 10/- 5/~ | 3A4 4/- | 6AT6 4/
TDOX-20 VU39  8/- 3A108A 35/- [ 6AUS  8/-
70/- | vX3208 5/- | SA 55/ | 6AX4  8/-

TP22  b/- | VX8122 B/- s.s/mma 6B4G 17/
TP25 15/- | VX8124 5/~ 55/ | gB7 6/~
TT11  bf- | W21 5/~ | 3B7 5/~ | gsG  2f6
TT15 85/- | W118 10/- [ 8B24  9/- | ggag g/
TTR31 45/- | W119 9/~ | 3D6 4/~ | gBA7 5/
TZ40 40/- | X65  5/- | 3E29 50/- [ gREs  @fe
TZ0520 4/- | X686 7/6 [ 3Q4 8| anie 718
TZ20 18/~ | X76M 7/8 | 3Q6GT 7/~ [ GpiY 71
USL  18/- | X81M 18/ | 384 5/- | B9 o-
Ul2/4 8/ | X118 8/~ | 3V4 5/9 [ GO0 sl'
U7  5[-| X146 8- | 4co7 85 | 6BQ /-
Ul8 8/~ | Y63 5/- | 4D1 4/- | 6BR7 9/~
U2 18/- | Y65 5A173G 5/- | BR8  bB/-
U286  13/- | Z246A/1K 5A174G b/~ | 6BW6 7/~
uet 8/- 180/~ | 6B251M 40/~ | 6BW7 10/~
US2  4/6 | Z800U 20/ | 5B252M 85/~ | 6C4 8/-
U191 11/ | Z801U 10/- ( 5B/253M 6C5G  2/6
U801  17/- | 2000T 12/- - | 6C5GT 6/~
UABCS0 6/- | 1A3 8/- | 5B254M 40/- | 6C8 4/-
UAF42 9/- | 1A5GT &/- | 5B265M 36/~ | 608G 8/-

MANY OTHERS IN STOCK include Cathode
Ray Tubes and Special Valves. U.K. Orders up to
10/-, 1{-; 10/- to £1, 2/-; over £1, 2/- per £1; over £3
poat free, C.0.D, 4/- extra.

6CHE  4/8 | 7Q7 -
6C2L 80/~ | 787 18-
6CL6  9/- | 7V7 5/-
6CW4 12/- | 7Y4 8-
6D6 8/~ | 724 4/6
e ¥l

- | 9 - H
SC M |%B3 & | The valve with
6F8G  6/8 | 10F9  9/- a guarantee
8F12  4/- | 1248  8/6
6F13  b/- | 10P14 15/- W4 5[~ | 2081 5/~
61’;4 6/~ | 11EZ 15/~ | 3523 10/~ | 4043C 85/~
6F52  4/- | 19AH7 B/~ | 35Z4GT 6/- | 4813C 20/-
6F33  20/- AT6  5/- GT 8/- [ 5676  10/-
6G6G 12AT7  4/- 4/- | 5678 10/~
SHOGT 1/9 | 19ave 5/6 4/-| 8704  9/-
6HBM 2/ | 12AU7 §/- | 42 65/8 | 5726 -
6J4WA 10/- | 12AT7TWA 50CD6G27/6 | 6060  5/6
835 8/- S50L6GT 8/- | 8064 -
6J5G 2/~ | 12AX7 6/- | 53A 7/6 | 8065 8/-
6J8 8/6 | 12AY7 10/- | 57 6/- | 6080 22/~
oJew 8- l12mAc 5/ |58 6/- [ 6146  28/-

- | 12BE6 7/~ | 59 8/- [ 7193 1/9
6r7M  8/- | 19BH7 7/- | 5 /8 | 7476 2J-
6K6GT 5/8 | 1ocs 3. | 78 5/- [ 8013A 25/~
6K7  4/8 | 12E1 19/ | 77 8/6 | 8020  18/-
8K7G  2/- | 12H6 2/- | 78 5/- | 9001 8/-
6K7GT 4/9 | 1255GT 2/8 | 80 5/6 | 9002 4/
6K8G  8/- | 12J7GT 6/8 | 81 9/~ [ 9003 6/-
BKS8GT 8/8 | 12K7GT 7/- | 84 5/~ | 9004 2/6
6K8M  6/6 | 19K8M 10/- | 85A2  8/- [ 9006  2/8
6K25 24/- 12Q7GT 5/- | 210vPT
6LsG 6/ 4/8 7-pin 2/6 | C.R. Tubes
6L6GA 7/ 125(;7 8/- | 21686 6/- | ga50/B/16
8L7G  4l- | 1987 g | 220PA  7)- 28/-
8L34 8’6 B 5/- | 220TH  4/- | g0y 750~
SLD20 5% | 128K7 5y~ | 225DU_ 9/- | yoRe7 8)-

S 5P | 1esnveT /- | VCR51750/-
6pas 13- 3074 5/8 | ycRE17E
6R7  5/8 | 19gR7 §/- | 310C 25/ 55/
687 - [12v4 24~ | 350B 8- | yors17C

- | 1217 8)- | 3674 - 60/-
65A7GT 8/6 ) 1487 18/ | 868A  B/- [ gppy 4/

7/- | 16D3  @/- | 368AB 30/- | 35G7 49/
GBFGT 5/6 | 19AQ5 5/- | 398A 27/8 | 5pc1  g0/-
68a7  8/- | 19E2° 18)- | 408C  80/- | spp; g5/
68G7M  7/- 19G3 40/ | 446A  8/- | ggp’ goi
RE 42 o o |
68370 6/6 [oire 120 | 7155 g0/ | Photo Tabes
68J7GT B/8 | o516GT b/- | 717A 8/- | G818 12/6
88J7 8/- | 25Y5  @}- | 803 29/6 | 931A  62/6
68K7 5/6 | 25246 6/6 | 807 8/- | 6097 850/-
68L7GT 6/6 | 9525  7/8 | 808 8/-

N7 3/8 | o5z6GT 8/6 | 813  75/- | Special
68Q7GT 8/- | 95D7 8/- | 815 85/- | Valves
6887 2/- 30cis 10/- 829B  50/- | ACTS  £8
6vea  B/- | 30018 11/- | 830B  4/-| CV1031
6V6GT 7/6 30p5 8/6 | 8324  45/- £8.10.0
6VeM  8/- | 30y, 10/6 | 843 8/- | cvasdp 820
6X4  3/8 | 30KFL12 19/~ | 866A 14/- | K301 24
6X5G  5/- | 30FL13 6/- | 884 10/- | KRN2A
6Z5GT 5/8 | 30FL14 18/- | 954 an 23.10.0
6Y6G 8/~ | 30L15 16/~ | 958 2/6 | 1B24  25/-
6-30L2 8/6 | 30L17 15/- | 956 2/- | 2722 £2.10.0
624 8/~ | 30P12  9/- | 957 5/- | WL417A
7B7 7/6 | 30P19 138/- | 958A  4/- 30/
7C8 10/~ | 30PL1 15;- 1618 84~ | 3T/92/E |
7C6 7/ | 30PL13 15/~ | 1619 5/ £37.10.0
7C7 8/~ | 30PL14 15/~ | 1625 6/~ | 714AY
7F8W 12/8 | 35L6GT 7/~ | 1626  8/- [ 7254 25
7H7 73 | 85T 17/6 | 1629 48 | 726 19/-

TELEPHONE HANDSET. Standard G.P.O. type;
new 12{-, P. & P. 2{-,

AVO ELECTRONIC MULTIMETER TYPE CT 38.
AC mains operated 105-125v, & 195-255v, 45-66 ¢/s.
97 measurement ranges covering DC and AC cur-
rent, voltage, resistance and power output. Accuracy

MINIATURE METERS

General Electric 1} round flush, cllp mounted: TmA
DC, 22/6;25mA DC,20/-;75mA DC, 18/-; 150mA DC
16/-. P. & P. 3/-.

SUB MINIATURE "PENNY SIZE” METERS
1" round, flush, ring nut mounted 500 mA FDS, Call-

400 and 1,000 c/s. and external modulation. Provision
for pulse dulation. Piston type y 0 ipVe
100mV. Separate meter for modulationlevel and carrier
level. Precislon fiywheeling. 117v. AC Input with
Instruction manual. £95. Carriage 30/-.

RADIO FREQ.: THERMO-COUPLE METERS

on DC rangest2% FSD. Accuracy on AC ranges N _ 300mA 23” round panel .. . . 25/
£3% full FSD at 50 c/o. Ranges: DC volts 25omy—  Drated =1 mA, 20/ P. & P. 3/~ 350mA 2iround D‘I,ug-in e e 14{5
10,000V (10M ohms-110M ohms Input resistance) DC LABORATORY TYPE VOLTMETERS 1 Amp 2}” round proj. 00 . «“ 176
current 10LA-25A. Ohms: 0-1,000M ohms. AC volts 160V AC/DC 8" mirror Scale In wooden boxes, 9" x 2.5 Amp 2 square panel .. .. .. 2206
100mV-250V (with RF measuring head to 250 Mc/s) AC 81" x 31" with carrylng handle, brand new, 32/-. P. & P. P. & P. 3/-each
current—10LA-25A. Power output—50p. W-5W. Auto- 3/-. DC MOVING COIL METERS
matic movement protection agal?st”overlu?:d. Mrter METERS, 41" x 41", 4" long mlirror scale panel moun- 0-51.A 23" round proi. .. .. 280-
reverse, balanced measurement facllities, Complete ted, callbrated 0-1mA , 55/-. P. & P. 3/-. 2001LA 2” round panel sealed Callhre-ao.- 2/6
with all accessories. Laboratory tested condition. 2002A 33* round panel .. 32/6
£42,10,0. Carriage 15/~ 32/44FT. AERIALS each conslsting of ten 3ft., #in. 750-0-7150uA 2" round plug-in .. O
HAMMARLUND SP 600-JX RECEIVER. Dual con-  dla. tubular | 14ft. (7 section) whip 504 1 round nut fix .. .. 22/
verslon superhet. 540 kc/s to 54 Mcfs In 6 bands. aerlal with adaptor to fit the In, rod, lnsulated base, 1mA 24” round cllp fix, metal clad 218
Stability 0-01% or better. In as new, laboratory tested stay plate and stay assemblles, pegs, reamer, hammer, 1mA 24" round panel e .. 30/
condItlon. Price on application. etc. Absolutely brand new and complete ready to imA 2* round panel sealed o . 2106
S’ Meter for H.R.O. Recelvers, Brand new £2.10.0. erect, In canvas bag, £3.9.6. P. & P. 10/6. imA 31" round panel ao 00 . 30/~
Carrlage pald U.K. A.R.88D. RECEIVERS. Fully reconditioned, £65. SmA  2”round clip fix panel or prof. .. 20/
CRYSTALS for H.R.0. In orlginal Natlonal Unlon  Rehuylit model £85. Carrlage pald U.K, 50-5mA  1i"round panel .. .. .. 17/6
HouslIng, 2§/-. P. & P. 2/-. 10-0-10mA 2{" round panel 00 oD o 178
VARIOMETER for No. 19 sets, 17/6. P. & P. 3/-. MARCONI SIGNAL GENERATOR TYPE TFI44G 50 2 24" ,0und panel e e 116
INSET MICROPHONE for telephone handset 2/6, 85 kc/8-25 Mc/s. Excellent laboratory tested condition 754, 27plugIn v e e .. 14-
P.&P.2/-. with el y lesipwitt 100mA 13" proj. B ¢ 11
SPARES FOR A.R.88D. RECEIVERS. Askforyour ~ Manual, £45.P.&P.15/-. 10mA  1}"roundpanel .. .. .. 17/8
needs from our huge selection. BOONTON STANDARD SIGNAL GENERATOR 100mA 2{” square panel oa 00 o 19f-
CR 150[6 RECEIVER. 2-32mc/s. In 4 bands. Double MODEL 80. Frequency 2-400 Mc/s In six ranges. A.M., 100mA 31" round panel 00 . .. 25/-
@ valves. 8 positl 1st 2 Amp 21" round panel oa 00 . 22/8
selector, vu(lable band with 100c-13kc bullt In call- 5-0-5 Amp 2%" round panel 0o 0o - 25/-
brator, 4k¢ bandspread, valve meterlng and signal 8 Amp 21" round panel 0o 0o o 25/~
indicator. Nolse 1imiter, £40. Orlginal P.S.U. £7.10.0. P c RAD I 0 '_TD 25 Amp 31" round pro}. oo 0o . 2716
Carriage 20/-. . . . 50 Amp 24" round panel 0a oa . 216
MOVING IRON METERS 20 VDC 2" square panel . . .o 19/~
15 VAC 21" round panel oo oa . 27/6 170 GOLDHAWK RD-' w-12 150 VvDC 4" round panel ao 0o .. 25/-
500 VAC 24" round clip fix ao ao oo 25/- G 1.5K V with res 2" round panel .. . 2716
P. & P, all the above 3/- each SH Epherd S ‘Bush 4946 1500 V Eiectrostatic 24" round plug In e 25—
| Open 9-5.30 p.m. except Thursday 9-1 pm. PERSONAL CALLERS WELCOME |
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1967 INSTRUMENTATION by NOMBREX

FIRST RELEASES - MODERN STYLING - NEW FEATURES

TRANSISTOR R.F. GENERATOR

MODEL 31

@® Range 150 kc to 350 Mc¢

@ Directly calibrated dial

@® Mod. or unmod. carrier

@® Separate A.F. signal output
@ Variable R.F. attenuator

LIST £12.10.0

TRANSISTOR POWER SUPPLY

® Output volts 0-15 d.c.

® Maximum current 500mA
® 2% regulation to full load

@® Auto overload protection

@ Voltage and current metered

LIST £14.0.0

MODEL 22

TRANSISTOR A.F. GENERATOR

e

MODEL 30

® 10 c/s to 100 ke

@® Sine or square wave

@® Laboratory standard

@ Accurate and reliable

@ Stable calibrated output

LIST £19.10.0

Trade and Export EnquirieslnvitedlU.K. Post and Packing 7/6 eachlS.A.E.

For Full Technical Leaflets

NOMBREX LTD - Exmouth - Devon - England

Tel: 3515

PEOPLE PREFER MARTIN

ASSEMBLY

MARTIN AUDIOKITS are available for
Mono, and can be doubled up for stereo.
or as complete stereo units. 3 ohm and
15 ohm systems are available, There is a
special pre-amp for low output pick-ups
and escutcheon panels to suit the
arrangement you choose. The tuner
is styled to match.

From Radio and Hi-Fi Stockists

MARTIN ELECTRONICS LTD.

3
" STEREO CONTROL

You can do so much with MARTIN
kits. The system of using pre-fabri-
cated transistorised units which can
be interlinked in a variety of ways
enables you to assemble the com-
bination of your choice and then
extend it unit by unit until you
possess a full stereo gramophone
and radio assembly. When new units
are produced, they can be added to
existing equipment very easily with
the advantage that you can continue
to use equipment you already have,

FOR RELIABILITY, FOR QUALITY, FOR
ADD-ON-ABILITY, FOR ECONOMY

so that your installation is always up
to date. Most important of all is the
power and quality which MARTIN
Audiokits give you., Their sturdy
construction assures compactness
without sacrifice to quality or
efficiency. They offer excellent
value, are very easily installed and
will give years of unfailing service.
That is why people prefer MARTIN—
it’s simple to instal, good to listen to.
and looks completely professional.

AMPLIFIER SYSTEMS ¢ TUNERS o RECORDERS

5-stage input Selector £2.7.6
Pre-amp/tone controls £3.2.6
10 watt amp. (3 chms) £5.12.6
10 watt amp. (15 ohms) £6.12.6
Mains power supply £2.15.0
FM Tuner £12.19.3

Trade enquiries invited

154/5 HIGH STREET, BRENTFORD,
MIDDLESEX.  /SLeworth 1167/2

154 High Street, Brentford. Middlesex

Please send Recordakit/F.M.
Hi-Fi Leaflets. (Strike out items not wanted)

Name

MARTIN ELECTRONICS

Tuner/Audiokit

Address

PW87

290

www americanradiohistorv com


www.americanradiohistory.com

faulty, as also could the h.t. feed elements. However,
this trouble would be likely to prevent residual
hum, but one cannot be absolutely sure that the
pentode stage is intact when residual hum is present.

TESTS IN THE OUTPUT STAGE

Thus, much of what is now about to be said
could also apply to a set devoid of residual hum
(i.e., completely dead in all respects). The first check
should be for cathode voltage, as in Test 3 in Fig.
5-3. A normal reading here is about 12 to 14 volts
with a 170-volt h.t. line and a cathode resistor of
about 390Q. Assuming that the cathode bypass
electrolytic is not shorting, lack of cathode voltage
signifies that the output pentode is failing to -pass
current. This could be due to a bad valve, of
course, or a break in the h.t. feed to the screen-grid.

We have seen that an open anode circuit produces
other symptoms, and in this event there would still
be cathode voltage due to the heavy screen-grid
current, but it would be below normal. In Fig. 5-3
the 32uF electrolytic on tthe screen-grid serves as a
smoother in conjunction with the 1k resistor in the
h.t. feed. A short in this capacitor, therefore, would
have the results indicated in Fig. 5-2. It would also
put the set out of commission.

We have mow covered most aspeots of complete
failure in the audio circuits, but there are many
other symptoms that result from troubles in this
area of the set. These will now be detailed.

Excessive Mains Hum: If present with the volume
control turned right down, a smoothing electolytic
(C1 andjor C2 in Fig. 5-2 and C2 in Fig. 5-3) will
almost certainly be responsible. If possible, check by
paralleling a known-good capacitor of correct volt-
age rating and capacitance across the suspect. If
the hum develops progressively in intensity as the
volume control is turned up, suspect a condition
causing hum to be injected in from the earlier
stages. Also check the audio valve(s) for heater/
cathode leakage.

Low Audio Sensitivity: Check audio valves for
emission and replace if low. Check the cathode
bypass electrolytic for low value of open circuit.
Open-circuit here produces current negative feed-
back, having a degenerative effect on sensitivity.

Intermittent Volumeé changes: Check the audio
coupling capacitor (Ci in Fig. 5-3) for intermit-
*5 tency. It is best to change this component if

there is any doubt as to its goodness. (Record
Symptom 5, on P.W. Fault Finding Record.)

Small Distortion: Check negative feedback circuit
and components. Check output valve for emission
and voltage amplifier anode load resistor for value
increase. Check wvoltage amplifier valve for grid-
current, especially in circuits using the grid-current
method of biasing, shown in Fig. 5-3 and explained
earlier.

Large Distortion: Check audio valves for emis-
sion and replace if low. Check the coupler Cl for
leakage. This is best done by monitoring the cathode
voltage as in Test 3 while connecting and discon-
*9 necting Cl. If the cathode voltage rises when

Cl is connected, then it is most certainly leaky
electrically and must be replaced. (Record Symptom
9.)

Large Distortion and Low Volume: Check the

voltage amplifier anode load resistor for value
increase.

Motor-Boating: Check the cathode bypass electro-
lytic of the output valve, the screen-grid capacitor
*’7 and other associated electrolytics for decrease

in value or for open-circuit condition. (Record
Symptom 7.)

Low-frequency Instability: Check any small value
(pF values) capacitor on the control-grid, screen-
grid and anode electrodes of the audio valves for
open-circuit. For instance, open-circuit of the 100pF
capacitor on the control-grid of the pentode stage in
*6 Fig. 5-3 could cause the symptom. Check nega-

tive-feedback loops and components for value
increase. Check smoothing and bypass electrolytics.
(Record Symptom 6.)

Very Severe Distortion and Lack of Bass: Check
the speech-coil of the loudspeaker for movement.
*8 If necessary re-centre the loudspeaker speech-

coil in its magnetic gap. (Record Symptom 8.)

Lack of Treble and Low Volume: Check loud-
speaker transformer for shorting turns, preferably
by substitution. Check cathode electrolytic on output
valve. Check all audio coupling capacitors for value
increase.

RADIOGRAM FAULTS

Any of the faults and effects described in this and
the previous articles could, of course, develop in a
radiogram as well as any ordinary radio. However,
there are some faults which occur only in radio-
grams, and these are mainly concerned with the
record reproduction.

If gram reproduction is impaired while radio is
normal, one can be almost certain that the trouble
lies in the record, pick-up or associated filter/feed
networks. If both radio and gram reproduction is
impaired, however, the audio stages are to blame,
and testing along the lines suggested in this article
should restore both to normal. It is unusual for
audio trouble to affect radio reproduction and not
gram, though this can happen if the radiogram
carries a separate audio channel for record repro-
duction only. The economics today prohibit this tech-
nique, but it was employed in some of the earlier,
rather expensive radiograms.

Weak volume and distortion are the most common
record reproduction complaints, excluding those, of
course, concerned with deck mechanics. The first
thing to do is to make sure that the record itself is
free from fault, and it is a good idea ito keep one
or two test records available of known quality.

The next thing is to suspect the pick-up cartridge.
Most radiograms use crystal or ceramic cartridges,
and these, especially the former, deliver substantial
signal voltage allowing connection straight into the
grid circuit of the voltage amplifier, via the radio/
gram switching. Provided this type of cartridge is
loaded into a circuit of not less than 1MQ (prefer-
ably 2M{}) equalisation is not necessary.

If the input load is less than this, however, there
is a bad drop in bass response, but most well-
designed radiograms incorporate a simple matching
pad (RC network) between the cartridge and the
amplifier input to secure the best output response
from the cartridge used. For this reason, therefore,
the correct replacementt cartridge should be used.
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It is often difficult to decide whether the cartridge
or stylus is responsible for the poor gram reproduc-
tion. Weak output accompanied with distortion
(radio all right) almost always indicates a faulty
cartridge, and this can sometimes be proved by
applying a very small side-pressure to the pick-up-
head while it is playing a disc, first one side and
then the other. If this restores volume and decreases
the distortion, the cartridge is faulty. .

High distortion but not necessarily low volume,
with a tendency for the pick-up to skate across the
*10 disc, indicates a worn stylus. It is important

that the correct replacement stylus be used.
The effeots resulting from a cartridge and/or stylus
defeot are given in Record Symptom 10.

It should be noted that mono-only records will
eventually cease to be made and that all issues will
then be stereo ones. As there is no such thing as a
“compatible record” (mono/stereo), radiograms will
have to be equipped- with cartridges of sufficient
vertical compliance to track the complex stereo
groove without damage and with the minimum dis-
tortion. Compliance, incidentally, is the reciprocal
of stiffness—thus, high compliance means low stiff-
ness.

Already such mono cartridges are being developed
for ordinary radiograms ready for when the time
comes. Indeed, radiogram owners even today may
want to convert to allow ithe mono reproduction of
stereo discs. This can be achieved by using a stereo
cartridge (of similar characteristics to the existing
mono one) and connecting the left and right chan-
nels in parallel.

These remarks, of course, do not apply to stereo
radiograms, which already have suitable cartridges.

BATTERY AND MAINS/BATTERY AUDIO

the voltage amplifier is fed through the coupler to
the grid of the output pentode.

The voltage amplifier pentode is biased partly by
grid-current (10MQ grid resistor and partly by the
L.t. voltage. That is, the potential difference between
the control grid and the heater, or part of the heater.
output pentode is mainly biased by the volts-
drop across the 560} resistor connected in series
with the h.t. negative supply). H.T. current for the
whole set flows through this resistor, so the voltage
across it is dependent on the current taken by other
sections of the set. ‘

The voltage is negative with respect to chassis
and the filament of the output pentode, and the valve
is biased by its control-grid being returned to the
negative side through the 2-2M{ resistor. This
technique is common in this type of set. Common
faults include:

Distortion: Caused by low batteries, low emission
or over-run valves, increase in value of anode and
screen feed resistors, very slight electrical leak in
coupling capacitors, alteration in the value of the
5600 biasing resistor and change in bias voltage due
to other parts of the set taking abnormal h.t. current.

Low Sensitivity: Caused by low emission valves,
increase in value of the screen-grid voltage ampli-
fier feed resistor or leak in associated bypass capaci-
tor. Increase in value of anode load resistor. Low
batteries.

Motor-Boating: Caused by open-circuit h.t. line
bypass capacitor.

Whistling as H.T. Battery Runs Down: Open-
circuit of the main h.t. line electrolytic capacitor
(the 8uF in Fig. 5-4) is a frequent cause of this symp-
tom. H.T. battery may also have to be replaced if its
“on-load” voltage is less than 60V.

CONTINUED NEXT MONTH

Finally, a few words about audio troubles in
battery and mains/battery valved portables. The
audio section of such receiver is given in Fig. 5-4.
The convention is again followed, but the voltage
amplifier is a pentode instead of a triode. Also, a
diode is fitted in the pentode for detector and a.g.c.
The audio signal developed across the anode load of

HI+
gov
From 2M0 L
detector 0:OF 5
5¢6MQ.
DAF96,
o OOWF L g
N | B R s W =
‘:\ 4 / (4 DL96 8uF)
500 Detector
kQ AGC.
diode
1oMO —] 2:2MO
W i ) . Filament ~ve
4 -9

> Fitament +(1+5V)
l 5600 [ H—

Fig. 5-4: The audio section of a battery portable.
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PRACTICAL ELECTRONICS

TRANSISTORISED
BITE INDICATOR

A compact self-contained unit for attachment to a
fishing rod. Particularly valuable for night fishing.

THE CHEMOSTAT

An electronic thermostat with remote temperature
feeler for accurate thermostatic control of chemical
liquids. Temperature range (17°C—40°C) suitable for
colour and monochrome photo-processing.

special feature
MICROELECTRONICS

Beginning a special survey of a rapidly developing
field of electronic technology. Describes various
integrated circuit devices and how these may be
applied to amateur use.

AUGUST ISSUE ON SALE JULY 14 — 2/6
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— HOME RADIO LTD. 187 LONDON RD., MITCHAM, CR4 2YQ, SURREY Phone: MIT 3282 =

HERE COME
THE
CATALOGUES

There are so many catalogues these days that at
times it seems like an army on the march. Even in
the field of radio and electronic components there
are quite a number of productions.

We are convinced that the HoMe Rapio Catalogue
really does lead the way. But judge for yourself. How
_ does one judge the merits of a catalogue? Just ask your-
" self these questions: 1. Is it really comprehensive? 2. Is it
well indexed, well illustrated, well printed? 3. Is it backed
by an extensive stock of the components listed? 4. Ts

The Home Radio Catalogue lists some 6,000 quality components,
over 1,000 of them illustrated. With each catalogue you also get a
Bookmark, an Order Form and an addressed envelope.

[ e

Please write your name and address in block capitals

ordering made clear and simple? 5. Is the service fast and NAME
efficient? The Home Radio Catalogue scores top marks
on every point. Moreover, it is wonderful value (7/6 plus ADDRESS

1/6 postage & packing) and every copy contains five
vouchers, each worth 1/- if used as directed. Send the
coupon with your cheqye or P.O. for9/- ... today!

HOME RADIO LTD., Dept. PW, 187 LONDON ROAD, MITCHAM.
CR4 2YQ

N L

THANS'S]‘"HS AT BARGAIN

| PRICES !

5/9 5/
BFY50 g/ 9 l

AC128 BYZ13
00123
0C169
0C170
0C171
0C172
00200
0A81

AC107
AC126
AcC127

BFY51 /8
BFY52 5/9
BYZ12 5/9 GET116

BCY34 76

C.W.0.,P. & P. 2/- in £, Min, 1/-,

Send 8d. stamp for catalogue con-
taining Hi-Fi, Transistor Radlos,
Microphones, Autochangers, etc.

AF119
AF125
AF127
316 | A¥Z12

MOORDOWN RADIO LTD.., 941 Wimborne Rd., Moordown, Bournemouth. Tel: 59866

a2 s
GLOBE-KING Rarstars ~ WO  THE
{W. 10%, High Stab. Class 1 low noise lg//-o per doz, Q\\ =
above in assorted values per

2-4 Metres 10-180 Metres | |Gumeion R

Min. Electrolytics assorted values 9/= per doz.

ALL TRANSISTOR Polystyrene up to 0-0047uF 8[/- per goz o .
p to 0-022uF = per doz.
AMATEUR VHF and SHORT-WAVE KITS Polyester and foll (see list for details) from 8/~ per doz. [&] M\
Send stamped addressed envelope for free copy T rausistorsi t&-: 13{38 ol T . \
interesting literature describing latest pro- edioutpa X per se 7, -
ducts: Unique VHF kit model SR2/P. 70-150 Mcs.. e eyt 0/8{ BECLE 39 6 1
69/8 p.p. 4/-. 8hort-Wave kit model TR2, 79/6 17/8 per doz.
p.p. 5/- “Mini-Amp" self-contained, cabinet size mn Epmxﬂ’ﬁg °C7§30ACYW 0081D  2/3 each £2
a mere 41" x 3}* x 21", 139/6 p.D. 4/-. Despatch: 0C20 (7/6). 0G25 (8/6). 036 (10/-) POST FREE
Within 21 days from receipts of order. Overseas :mp 0 TR e On y?rni ?A“ ORER ARADEE
Watt i.nw ohms from Xtal P.U. 9V Suppl N 0o PO

T , SO [ R
spe po arg For lete 1ist of Laboratory C sond S.A.E. % No Plugs—No Connections| Just place

country: Sole makers “Globe-King” (Regd.)
products: Tel.: 24864: Est. 1943,

JOHNSONS (RADIO)
St. Martins Gate, Worcester

fo:

LABORATORY EQUIPMENT (ELEC)
38 Crawford St., London, W.1

All goods C.W.O. and P.P. 1/6

Dewtron Waye Trap near radio.

< Extends Battery lfe — reduces ‘fading’.
% Use in car, caravan, without aerial.
With PP3 battery (life several monthas).

D.E.W. LTD., Dept. P.W., Ringwood Road,
FERNDOWN, Dorset.
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12 COMBINED 12 WATT HI-FI AMP AND PRE-AMP

Eight special H.F. transistors are used in the Z.12 to achieve
results to compare favourably in every way with the
costliest equipment you can buy. But the 2.12 is smaller, is

3"x13"x1%”
15-50,000 c/s

@ ULTRALINEAR CLASS B OUT-

$0

L ;ngAvus\I:N(!ISIJIFIPUNTTIFng\:VS more versatile and certainly saves you money. It is preferred +1dB
Peak) : not only for mono and stereo hi-fi. but it also enjoys @ IDEAL FOR USE
@ 15 WATTS MUSIC POWER enormous popularity fitted in electric guitars, used for P.A. WITH
OUTPUT (30 W. Peak) and intercoms and many other instances where power and
@ INPUT—2mV into 2Kohms dependability are imperative. This superb amplifier with BATTERIES
i integrated pre-amp is supplied ready-built, tested and
@ OUTPUT suitable for 15, 7-5 and guaranteed together with the 2.12 manual which details BUILT,

. Two 3 oh . Ao
gp::l::r:;e:yk:;susen: p“:";“l matching, volume and tone control and selector switching

circuits using one 2.12 in mono or two in stereo.

SINCLAIR MICRO FM

7 TRANSISTOR COMBINED FM
TUNER AND RECEIVER

Less than 3in. x 12In. x Zin. F:M.
Superhet using pulse counting
discriminator for superb audlo
quallty. Low I.F. makes allgnment
unnecessary. Tunes 88-108 Mc/s.
The telescoplc aerlal suffices for
good receptlon in all but poorest
areas. Slgnal to noise ratio
—30dB at 30 microvolts. Takes

Ernn 096
{ SINCLAIR

§ STERED
4 4]

PRE-AMP AND
CONTROL UNIT

standard 9v. battery. One outlet
serves for feeding to amplifier or
recorder, the other allows set to
be used as a pocket portable.
Brushed and pollshed aluminlum
front, spun aluminlum dlal. A
fascinating set to bulld which
glves excellent reception by any
standards. Complete kit inc. aerfal,
case, earpiece and instructions.

£5.19.6

v

For use with two Z.12's or any good hi-fistereo system.
The front panel is elegantly styled.in solid brushed and
polished aluminium with well styled solid aluminium
knobs. Frequency response 25 c/s to 30 kc/s +1dB
connectedto two Z.12's. Sensitivity Mic. 2mV into 50kQ :
P.U.—3mV into 50kQ: Radio —20mV into 4-7Q.
Equalisation correct to within +1dB on RIAA curve from
50 to 20,000 ¢/s. Size 6%in. x 2%in. x 2%in. plus knobs.

SINCLAIR PZ.3 Transistorised mains power supply
unit with ample output for two Z.12’s and Stereo
25 together.

BUILT, TESTED
AND
SUARANTEED

£3.19.6

79/6
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SINCLAIR RADIONICS LTD., 22 Newmarket Rd., CAMBRIDGE

Telephone OCA3-52996:
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Actual Size

@ CALIBRATED SLOW-MOTION
DIAL

@ BANDSPREAD AND A.G.C.

@ FANTASTIC POWER. SELECT-
IVITY & QUALITY

@ GUARANTEED 5 YRS

Guarantee

Should you not be completely
satisfied with your purchase
when you receive it from us,
your money will be refunded
in full at once and without
question. FULL SERVICE FAC-
ILITIES AVAILABLE TO ALL
PURCHASERS.

DIAL...
all
round
the
clock

with the world’s smallest radio

To the fantastically small size of the Sinclair Micromatic must be added its
brilliant performance. This British made set assures you at all times of choice
of B.B.C. and many other stations in the medium waveband. After dusk, even
more stations come in all around the dial with amazing power and excellent
quality. Vernier type tuning takes full advantage of the set’s selectivity. This
remarkable set provides good listening no matter where you are—indoors,
in car, bus, train—everywhere. The Sinclzir Micromatic brings a refreshingly
new approach to personal listening and for its size, appearance, price and
performance, there is nothing to equal it anywhere in the world.

MICROMATIC has its own built-in ferrite rod aerial and uses

vernier type tuning over the medium wave band. A.G.C, counteracts gy, tested
fading from distant stations. The beautifully styled case, size 1%/,x1%/3, ¢ rend
x %in., is faced with an artist designed aluminium front panel of L0 piece
outstanding elegance, with aluminium tuning dial to match.  and batteries.
Complete kit in new “‘see-for-yourself” fitted pack, instructions and

solder.

TECHNICAL DESCRIPTION OF THE SINCLAIR MICROMATIC

6-stage receiver having two R.F. stages, a double diode detector and
a powerful three stage A.F. amplifier, the output from which feeds
into a specially matched high quality lightweight earpizce. The

79/6

If you prefer not to cut this page, please quote PW8 when writing your order.
r-_-—__--_---_—-_------_---------q
| SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE

Pl d
ease sen NAME

ADDRESS ...

1

i

{

{

...... - - I
{

4

order value €. R d.

PW.8

{
I
{
I
i
I
[
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A
SPECIAL RADIO

CHASSIS OFFERS

HI FI~ DHTIHI:NTAL
STEREOPHONIC RADIOGRAM CHASSIS

P
Magnificent 'Continental’ Stereophonlc Radio-
gram Chassls with plano key switches, built-
In ferrite rod aerial. Comes complete with two
10” ellipticat loudspeakers, plus a mono/stereo
4-speed record ch

291 gns. (Units available separa(ely if required.
Chassis only. 21 gns.).

Speclal terms available of £10.6.6 deposit
followed by 18 monthly payments of £1.7.3
{total H.P. of £34.17.0)1-17/6 P. & P. Send
£11.4.0 now.

| (‘g&u Bolve your communica.

- vion probiems with vais
new 4-Station Tranststor Infercom (1 master and
3 Subs), in de-luxe plastic cabineta for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business. Sur-
gery, 8chools, Hospitals, Office and Home. Operates
on one 9v battery. Onjoff switch. Volume control.
Complete with 3 connecting wires each 86ft. and
other accessories. P. & P. 6/6.

7 r'n._“_ i anmally

' 2 . Oy

RS L P+ 7Y

¥ " oy

..'._""""'w'é? - — 576
e

Modernise busmess or home with this new two-way

Portable Tr: of Master

and snb. in stmng plasuc c&blneu for desk or
wall.

tion syntem Calllta.lk/llnten l:-om Master to Bub and
Bub to Master. Operates on one 9v battery.
Complete with 661t, wire. Battery 2/6. P. & P. 3/6

M‘y A
Our Price Only

/-

‘Why not boost busi fhic with thisi dibl
De-luxe Telephone Amplifier. Take down long
leph or without holding the
Ind ble in office/b On/oft switch.
Volume Control. Operatea on one 9v battery.
P. & P. 2/6. Battery 2/6 extra.
Full price refunded if returned in 7 days,
LONDON DIRECT SUPPLIES (PW8)

WEST
169 KENSINGTON HIGH STREET, LONDON, W.8.

The Imperlal St h 4 band ch
has the most advanced specifications yet offered
in thls country. There is a bullt-in ferrite rod aerlal,
seven plano key buttons controlling monols(ereo
ion.GramLor d Short-FM-ON/OFF.

The unit comes complete wlith two 10" elllptical
loudspeakers plus a mono/sterev 4 speed auto-
matic record changer. Complete £41.9.6.
Chassis only. 291 gns.

Special terms avallable of £13.16.6 deposit
followed by 24 monthly payments of £1.8.10
(total H.P. £48.8.6)117/6 P. & P. Send £14.14.0
now.

EMPRESE HI-FI
AMFM STEREOPHOMIC CHASSIS

This most advanced radiogram chassis with
automatic push button selection covers short,
di and long bands plus V.H.F./F.M.
Oftered complete with 2 10 x 6 speakers 4 speed
Stereo/Mono autochanger only £35.19.6. Chassis
only. 25-; gns. Special terms available of £12
foll d by 18 hly payments of
£1.11.7. (total H.P. £40.8.6)1+17/6 P. &. P.
Send £12.17.6 now. -
All Lewls Radio equlpment including valves
are fully Quaranteed lov onoyeav lvee ofcharge.
For other S p t and
Cablnets. see page 302.
Send your cheque or P.O. today while stocks
last to Dept. P.87.

LEW1S RADID, 100, CHASE SIDE, SOUTHGATE

LOMDOMN, HL14. Telophone: PAL 3733/ Rt
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LISTEN TO THE WORLD on TELSTAR our
1-VALVE
SHORT WAVE
RADIO

Receives speech
and music from
allover the
world. Price includes valve and one coil covering
metres. Can be extended to cover 10-100
metres. Can be converted to 2 or 3 valve and all-

mains speaker use,
Total building costs P. &P.2/-
All parts available separately.

POCKET RADIO &W

Covers Medium waveband. No |
batteries needed. Complete with

€ i b
2Py 12/6 5 ap o -

MAINS POWER PACKS

The ideal economical and safe way of running
any Transistor Radio, Record Player, Tape
Recorder, Amplifier, etc. from A.C. Mains.
The MAJOR '‘Power Plus' for 9v.; 7}v.:

év.: div.: Single Output. P. & b. 2i6 39/6
For gv.' + .o Bv. 4+ 6v. ddv. + 6
44v. Two sepaxate outputs, B. & P. 2/6 42/
Please state autputs required

The BIJOU “Power Plus’, For the
%mzlllsrzlsset using PP3 type battery. 17/ 6

NOW AVAILABLE — MAINS POWER
PACK FOR CASSETTE RECORDER
For use with Philips. Stella and all types opera-
ting on 7} volts. Complete with DIN
plug, ready to use. P. & P. 2/6. ONLY
All units are completely isolated from mains by
double wound transformer ensuring 100% safety.

FOR THE CONSTRUCTOR!

Crystal Radio 8/6 M.W. Tape Tuner 20/_
with case. for your recorder
Supplied with easy to follow Instructions.
All parts avallable separately.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.W.), 11 Oliver Road, London, E.17

BROADWAY

ELECTRONICS

GARRARD 4 SPEED DECKS WITH CARTRIDGE:
Autochangers: AT6 Mk II £8,19.6, AT60 £10.18.8,
3000, £8,8.0. 2000, £6.18.6. 1000, £5,19.6.
AT6—Mono £6.10.0.

P. & P. all changers 7/6.

SINGLE PLAYERS:

8P25 with cartridge stereo or mono, £8,19.8, (8P25
with cast turntable £10.18.6.) SRP12, £4.5.0. P. & P.

716.

CARTRIDGES:

Btereo: EV28, 25/, GP83, 15/-. Reuter, 8TD/2, 1716
Mono 8cnotone, 2T88, 15/-, Acos, GP67,

TCS less bracket 18/6. P.&P. 1/-.

MICROPHONES:

Xta) Hand Mikes.

BM3 and 200C 30/-. P. & P. 2/6. Stand for same
12/6. P. & P. 2/-. ACOS Mike 45, 21/-. ACO8
Mike 40, 18/6. Dyn, Mike DM-391, 22/6. CM21 Xtal.
12/6. CM20 Xtal, 9/6, Magnetic Hm 63C with remote
controt switch, 15/-, Telephone Pick-up 10/6. P. & P.
1/-. Xtal Lapel Mike, 7/8. Guitar Mike, 12/8. P. & P.

SPEAKER ENCLOSURES

Tony Corner Cabinet 20 x 10 x 7in. takes 10 x 6in
speaker covered in Rexine and Vynair, 45/-, P. & P.
Blake Mbmet mze 18 x 24} x 94in., fabrlc covered
£4.10.0. P . 10/-

Haydon, 16{ x 16 x 7|m fa.bnc covered suitable for
12in. speaker, 45/-. P. & P. 7/6.

Haydon Enclosure ﬂn,ed “with 12in speaker and
volume control £4.17.6. P. & P. 10/-.

Hi-Fi Bookshelt speaker enclosure foam lined,
cabinet size 10§ x 5} x 7}lin. Teak finish, £3.0.0,
P. & P. 3/6.

Wooier folr above £3.0, 0. P & P. 2/6. 2’%’“‘” 12/6.

. T
IG pau P& P

PLINTH Teak ﬂnish to match above Hi-Fi speaker

size 17} x 14 x 4in. for Garrard 1000, 2000, 3000.

AT60, 8P25, £2.17.6. P. & P. 4/6.

SPEAKERS:

Elac Heavy duty Ceramic Magnets 11,1 000 Ilne 10m

round 10 x 6in. 3 chm or 15 ohm, 42[6 &P.3

8in. round 15 or 8 ohm, 38/8. P. & P. 3/6 EM.I.

13} x 8in. 15 or 3 ohm, 42/6. P. & P. 3/6. E.M.1L

Tweeter, 12/6, P. & P. 1/6. R.T.C. 12in. 20 watt 15

ohm Ceramic magnet £5.5.0. P. & P. 3/6. 8 x 4in.

Elliptical 30 ohm 30f-. P. & P. 3/8. All other

| d—0

Bakers. W.B..
‘Wharfedale, Eagle, Tripletone.
BARGAINS IN TRANSISTORS:
ACI27, AF114, 115, 116, 117, 118, 119, OC169, 170,
171, 172, 200, 202, 203, 204, 5/8.
0C72, 75, 82, 83, AAZ12, BY38, BCZ11. 8/8. OC71,
81, 3/-, R.F. Packs | OC44, 2 OC45 8/6. AF Packs 1
0(,81D. 2 OC31 (Mullard), 8[6 A.F. Pack 1 GET119,
5/6. GET113, Red 8pot, 2{-. 0C26, 28, 29, 9/6.
ORP12 Light Cell, 8/6. Diodes 0A81 2/3. OABI,
0A95,1/9. P, & P. 1/-.
TRANSISTOR ELECTROYLTICS:
1’2 4,5, SPIOII(: 425, 32,50,100 mtd 15 volt working,

1

258 x;lfﬂd DC 3[—. 500 mfd 12v DC. 3/-. 500 mid 26v
BESISTOB.s 3 wau, 109% from 3-3 ohm to 10 meg 5d.
each, 4/- dos. P. & P. 1/- (minimum order 2/6).

EARPIECES WITH CORD AND 8.5 mm. piug. 8 ohm

magnetic, a/- 250 ohm, 4/-. 180 ohmn with clip, 8/6.

Xtal 4/-. P. & P. 6d

TRANBISTOR SPEAKERS 8 ohm 2in., 8/6; 8in.

10/8; 3§in. 12/6. P. & P. 1/-.

PANEL LIGHTS. 6v. Red. Blue, Green. Yellow,

‘White (uses Lilliput bulbs) 3/- each. P. & P. 1/-.

NEON PANEL LIGHTS 200-250v.3/-each.P.& P. 1/-.

PAPER CONDENSERS for Cross-Over Units 2

mfd.2/6. P. & P. 1/-,

ROTARY SWITCHES

2 pole Mains 8witch, 3/-. 1 pole 12 way, 2 pole 2 way.

3 pole 3 /wa.y. 3 pole 4 way, 4 pole 3 way, 3/6 each.

P. & P

PIANOKEY PUSH BUTTON SWITCHES, 7 button.

including mains onjoff. 6 banks of 6 P.C.0. 8/6.

P, &P 1/-.

FERROX ROD AERIAL with coils, 8 x §in. 5/6.

4 x $in. 4/6. P, & P, 1},

INTERCOM BABY ALARMS

%ump{’et; with battery and connecting wire £2.15.0.
& 8.

“SATELLITE” TRANSISTOR RADIOS

Complete with case, earphone and battery. Alltested

before despatch. 6 transistor 43/6. P. & P. 2/6.

9 transistor £4.19.6. P. & P, 8/6.

Stockists of @ FEagle Products @ Goodmans @
W.B. @ Wharfedale . Ba.kers @ Tripietone @
Linear, all makes of
8.A.E. pleage. Trade terms to bona fide dealers.

92 MITCHAM ROAD, TOOTING
BROADWAY, LONDON, S.w.17
Telephone BAlLham 3984
Closed all day Wednesday

(four minutes from Tooting Broadway
Underground Station)
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8 WATT, PUSH-PULL OUTPUT AMPLIFIER, 200-250 Volts A.C, EZ80, ECCS3,
2—ELS84. Bass, treble, voljon-off. £5.15.0 (7/6 P. & P.).

20 ELEMENT MAST CLIPPING BBC-2 OUTDOOR AERIAL. 8tate Station required.
55/~ (7/6 carr.). BBC-2 Coax Cable 1/8 yd.

FINAL OFFER OF AM/FM MONO RADIOGRAM CHASSIS. 6 valves, 5 push buttons.
LW, ATwé 2 W., F.M.(VHY) and Gram. 15 x 62 x 5}in. Usually 215 15.0. LAST
FEW 1

3 WATT AMPLIFIER. 6 x 4 x 4}In. Metal rectifler. 6AM8 and EL84. Mains and
output transformer for 3 ohm speaker. Tone, vol. and onjoff. 87/6 (6/- P. & P.).

SPEAKERS. 20/- UNDER LIST. Heavy duty 12in. with cast aluminium frame
3 or 15 ohm. 45 Hz to 15 kHz. 20 Watt. 85/- (7/6 P. & P.).

8 TRANSISTOR “S8UPER 8IX”. M.W. and L.W. kit. £4 (5/- P, & P.). Wooden cabinet
11 x 7} x 3{in. Ali parts may be purchased separately.

TESTED AND ASSEMBLED R.F. TRANSISTOR STRIP., 3 IFs (double tuned), osc.,
diode, 3—AF117, P.C. board 4} x 2}in., 470KHZ. 25/-(2/6 P. & P.).

GRAMOPHONE AMPLIFIERS. (1) UCL82, UY85, mains and O.P. Trans. 7 x 5in.
?-(/)hm speaker, 57/6 (7/6 P. & P.). (2) UY85, UCC85, ULS4, then as for (1), 87/6
7/6 P. & P.).

COPPER CLAD BOARD. (A) 8 x 8% x !/ ,in. 8/~ (Post 2/- any quantity). (B) 73 x
144 x}in. 5/ (Post 2/6 any quantity).

2 x 4 WATT STEREO AMPLIFIER. Printed circult. Separate power pack. Metal
rectifier, ECC83 and 2—EL84. Negative feedback. Vol., base, treble each channel.
Muting switch and on/foff. £5.10,0 (7/6 P. & P.).

9-12 VOLT TRANSISTOR AMPLIFIERS. (1) 200mW for 3 ohm speaker 80/-,
(2) 350mW with awitch, vol. control, for 3 ohm speakers 40/~. (3) 1-2 watt for 8 ohm
speakers, §7/8. (2/8 P. & P. each type).

GLADSTONE RADIO
66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from 8tation and Buses) FULL GUARANTEE Aidershot 22240

CLOSED WEDNESDAY AFTERNOON
CATALOGUE 6d.

YOUR CAREER in
RADIO &
ELEGTRONIGS ?

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 (Techmctans Certifi-
cates); the Grad. Brit. I.LE.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 electronic subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio School, Reading, Berks.
Please send FREE BROCHURE fo!

INAMIE i ini ia U v reti s (3 A R o (RO e A i e Bl ock

ADDRESS 5 ciiaiv it Kb di i i e s s s asacie . CAPS.

bbb b 6 e S B b S SR L TR s S s e Pl @RS @
8/67

BRITISH NATIONAL RADI0 SCHOOL

ELECTROLYTIC CONDENSERS

250 F 3 volt 3-2uF 64 voit | 16uF 16 volt | 84pF 2 volt
1F 10 volt 4 F 4 volt | 16uLF 30 volt | 84uF 10 voit
1uF 15 volt 4uF 12 volt | 16uF 150 volt | 64uF 40 volt
1uF 4volt | suF 25volt | 20uF 3volt | 100pF 3 volt
1uF 50 volt 4uF 100 volt | 20uF 6 volt 100u.F 6 volit
1uF 350 volt SuF §volt | 20uF 9 volt 100u.F 10 volt
1-25uF 16 volt SuF 25 volt | 20uF 15 volt 100pLF 12 volt
2uF 3 volt SufF 50 volt | 25uF 6 volt 100p.F 15 volt
2uF 9 volt SuF 70 voit | 25uF 12volt | 150LF 12 volt
2uF 10 volt 6uLF 12volt | 25uF 25volt | 150uF 25 volt
2uF 15 volt 6uF 15 volt | 25uF 30 volt | 200uF 3 volt
2uF - 70volt | 6.4uF 40 volt | 30uF 6volt | 200uF 4 volt
2uF 150 volt 8uF 3volt | 30uF 10 volt 2000LF 186 volt
2-5uF 16 volt 8uf 6 volt | 30uF 15 volt | 250uF 2.5 volt
2:5uF 25 volt 8uF 50 volt | 32uF 1-5volt | 250uF 9 volt
3uF 3 volt 10uF 6 volt | 32uF 25 volt | 250uF 15 volt
3uF 12 volt 10uLF 10volt | 40uF 3volt | 320uF  2-5volt
3uF 25 volt 10pF 12 volt | 40uF 6-4 volt | 500uF 4 volt
3-2uF 6 volt 10uF 25 volt | SOuF 6 volt | 640uF 25 voit
3-2uF 6-4 volt 12.5uF 4 volt | S0uF 9volt | 750uF 18 volt
32uF 40 volt 12-5uF  40volt | 64uF 2-5volt | 1000uF 6 volt

All at1/- each 9/- per dozen. Mixed packet (our selection) 20 for 10/-. 200/100LF
275 volt; 200/200u.F 275 volt; 125/300/S0iLF 275 volt §/- each or 3 for 10/-.

PAPER CONDENSERS

“001LF 500 volt D2 F 600A C 25y F 350 volt
001LF 1000 volt 02uF 350 volt SuF 150 volt
002uLF 500 volt AuF 350 volt SuF 350 volt
005LF 750 volt AuF 750 volt SuF 500 volt

All at 15/- per 100 or mixed packet (our selection) 50 for 10/-.
VERY SPECIAL VALUE! SILVER MICA, POLYSTYRENE, CERAMIC
CONDENSERS. Very well assorted. Mixed types and vaiues. 10{- per 100.

RESISTORS

Very small { watt, 5% long leads, Ideal for transislor work <. 10/-for 50

3 watt assorted values Including printed circult types 0o +.  10/- for 100
55/- for 1000

1 watt to 3 watt mixed values and types . . . .. 10/-for 100
§5/- for 1000

To clear 10 meg. '/, watt resistors. £1 per 1,000. WIRE-WOUND 3 watt, 5 watt,
6d. each. 7 watt, 10 watt, 8d. each. Most values, 10 to 47kQ.

TRANSISTORS
AFZ12 screened V.H.F. osciliator transistors, 5/- each, OC44, OC45 R.F. Tran-
sistors, 2/6 each. OC81D, 2/8 each. OC71 equlvalent 1/ each, £3 per 100.
Switching Transistors ASY 22 (P.N.P.) or [.B.M. (N.P.N.) 6 for 10/-. Car radlo
type Output Transistors type NKT405 10/- each. Unmarked, untested transistors,
50 for 10/-. Light-sensitive transistors similar to OCP71, 2/~ each.

TELEVISION VALVES, BRAND NEW AND BOXED

PCF80 /6 PCCs4 6/6 PCL83 9/-
PCL84 716 EY88 6/~ PCL85 /6
PL36 9/- PCC89 8/- ECCs82 8/6
ECLB0 6/6 PCL82 /8 PY33 9/-
PL81 /6 PY81 6/-

SILICON DIODES. Make excellent detectors, also sultable for keying electronic
organs. 1/- each or 20 for 10/-.

BY100 TYPE TELEVISION H.T. RECTIFIERS. SPECIAL PRICE 5/- each,
30/- doz. ORP 12 light sensitive resistors 8/ each.

TRANSISTOR BATTERY ELIMINATORS —same size as PP9 30/-; PP6 20/-.
BATTERY CHARGERS, with meter and fuse. 4 amp. 6/12 volt 55/- each.
SOLON MODEL 615 Slim Pencli-bit Soldering rons 25/- each.

WELLER DUAL-HEAT SOLDERING GUN, 57/8.

NUTS, SCREWS and WASHERS. very useful assorted packs, /- each.
WALKIE-TALKIES (not for use in U.K.) £7.10.0 pair.

SIGNAL INJECTOR. Parts and circuit to make 10/- only.

SIGNAL TRACER. Parts and clrcult to make 10/- only.

MOTOR CAR REV. COUNTER (less 1mA meter). Parts and circult to make
10/- only.

TRANSISTORS, COMPONENTS AND CIRCUIT. To convert ImA meter
to 0 to 10 Meg. ohm meter 10/-.

TRANSISTORISED RUMBLE AND SCRATCH FILTER (for Improving
reproduction of old records) all components and circult 30/-.

SINCLAIR. All products in stock inciuding tatest version of MICRO-6. World's
smallest radio, and only 59/6.

NEEDLES FOR RECORD PLAYERS. HALF PRICES. All types below at 3/6 ea.
TCSLP; GC2LP; GCSLP; BF4OLP: GP67LP: GP37; GP59; TC8 Stereo LP: Studio
OLP. CARTRIDGES. Sonotone Mono 10/-. Acos 15/-. Acos Stereo Sapphire
12/6. Diamond 17/6. All complete with needles!

LAPEL MICROPHONES. Magnetic or Crystal 10/- each.
TAPE RECORDER MICROPHONES. Fantastic value at 12/- each.
ACOS MIC. 45 30/-. Many other both crystal and dynamic in stock.

THIN CONNECTING WIRE. 10yds. 1/-; 100yds, 7/6; 500yds. 25/- post 4/6;
1,000yds. 40/- post 6/-.

LOUDSPEAKERS. 12in. Richard Allen 37/6. 12in. Bakers Gultar £5.5.0.
3in., 4in., 5In. and 5 x 3in. all at 10/- each. 8 x 21In. 12/6. 2in. 80 ohm 7/6.
EARPIECES. Magnetic or Crystal 5/- each.

VEROBOARD

2} x Sin. oo . 31 Terminal Pins. . . . .. 50 for 3/
2§ x 33in. . .. 33 Spot Face Cutter 50 50 50 .. 13
31 x 5in. . .. 5/8 Pin Insert Tool . .. 9/6
3% x 3%in. 0 o3 Special Offer. Cutter & 5 boards 2} x1in. 9/9

ORDERS BY POST TO
G. F. MILWARD. 17 Peel Close, Drayton Bassett, Staffs.

PLEASE INCLUDE APPROPRIATE POSTAGE COSTS

No enquiries without stamped addressed envelope

For customers In the Blrmingham area, goods may be obtained from Rock
Exchanges, 231 Alum Rock Road, Birmingham 8.
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/6d. per word (minimum order 18/-), box number 1/6d.
extra. Semi-displayed setting £4. 12s. 6d. 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 Advertise-
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WC2,
for insertion in the next available issue.

SITUATIONS VACANT

EDUCATIONAL

SERVICE SHEETS
(continued)

TV and Radio, City & Guilds, R.T.E.B,,

Certs., etc. on ‘Satisfaction or Refund of Fee'
terms. Thousands of passes. For full details of
exams and home trammg Courses (including
practical equipment) in all branches of Radio,
TV, Electronics, etc. write for [32-page
handbook — FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY. (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

LE.R.E.. City & Guilds and R.T.E.B. exams.
Specialised ICS home-study course will ensure
success. For details of wide range of exam. and
diploma courses in Radio, T.V. & Electronics,
also new practical courses with kits, write to:
lsc‘g ](lDept. 542), Parkgate Road, London

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

RADIO & TV Exam. and Courses by
Britain’s finest Home-study School. Coaching
for Brit..LR.E., City & Guilds Amateur’s
Licence, R.T.E.B., P,M.G. Cert., etc. FREE
brochure from BRITISH NATIONAL RADIO
SCHOOL, Russe! Street, Reading.

ALDERMASTON COURT POSTAL TRAIN-
ING for B.Sc. (Eng) Part 1., AOM.LER.E,,
A.M.S.E., City & Guilds, G.C.E., etc. prepares
you privately for high pay and security as
Technician or Technologist. Thousands of
passes. For details of Exams & Courses in all
branches of Engineering, Building, Electronics,
etc. (including latest information on C.Eng.),
write for 132-page handbook-—FREE. Please
state interest, BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY, (Dept.
169K), Aldermaston Court, Aldermaston,
Berks.

RADIO TECHNICIANS

A number of suitably qualified candidates
are required for permanent and pensionable
employment (mostly in Cheltenham, but from
time to time there are some vacancies in other
parts of the UK, including London). There are
also opportunities for service abroad.

Applicants must be 19 or over and be
familiar with the use of Test Gear, and have
had practical Radio/Electronic workshop
experience. Preference will be given to candi-
dates who can offer “O” level GCE passes in
English Language, Maths and/or Physics, or
hold the City and Guilds Telecommunications
Technician Intermediate Certificate or equiva-
lent technical qualifications.

Pay according to age, e.g. at 19—£812,
at 25—£1046 (highest age pay on entry)
risingon 1.1.68 to; at 19—£828, at 25—£1076

Prospects of promotion to grades in salary
range £1,159-£1,941. There are a few posts
carrying higher salaries.

Annual Leave allowance of 3 weeks 3 days
rising to 4 weeks 2 days. Normal Civil
Service sick leave regulations apply.

Application forms available from:

Recruitment Officer (RT).
Government Communications
Headquarters

Oakley, Priors Road
CHELTENHAM. Glos.
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RADIO SKY—Journal of Society for Amateur
Radio Astronomers. Contains practical and
simple theorencal information. Typical mles
include “Teach Yourself Radio Astronomy’,
“3-2 cms Radio Telescope’. Three volumes
available. Box No. 69.

BECOME ‘Technically qualified’” in your
spare time, guaranteed diploma and exam.
home-study courses in radio, T.V. servicing and
maintenance. T.T.E.B., City and Guilds, etc:
highly informative 120- age 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, T.V., automation, etc., send for 132
page Handbook—FREE. B.LE.T. (Dept.
}368kK) Aldermaston Court, Aldermaston,
erks.

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for LLE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B., etc.
Many unique diploma courses
incl. Closed circuit TV, Numer-
ical control & Computers. Also
self-build kit courses—valve and
transistor.

Write for FREE prospectus and find out
how ICS can help you in your career.
ICS DEPT. 541 PARKGATE ROAD
LONDON, S.W.11.

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enqumes TELRAY
Maudling Bk., Preston.

RADIO TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION. |b Shepherds
Bush Rd., London W.6. SHE 8441.

SERVICE SHEETS

4/- each, plus postage
We have the largest display of Service
Sheets for all makes and types of Radios
and Televisions, etc., in the country. Speedy
service.
To obtain the Service Sheet you require

please complete the attached coupon
Name: ....c.ivveeivnnnennn 0000000000
(3LIEER 60000000000000000000000000 00

To: S.P. DISTRIBUTORS
35/36 Great Marlborough Street,
London, W.1

Please supply Service Sheets for the following
(WEE8 coo0o000000000000000000000000000

Model No................. Radio/TV
(WELEB a0a000000000000000000000000000
Model No...... 0oo00OBOANG Radio/TV
Make: ......... 000000000000000000000
Model No................. Radio/TV

| require the new 1967 List of Service
Sheets at 1/6 each plus postage.

(please delete items not applicable)

lenclose remittance of . . .. .. .........0..
(which includes postage)

MAIL ORDERS ONLY (Aug.) PW

MISCELLANEOUS

CONVERTANY TV SET into an Oscilloscope.
Diagrams and instructions 12/6. REDMOND,
42 Dean Close, Portslade, Sussex.

.~ ELECTRONIC MUSIC? |

Then how about making yourselfan 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 variable
attack vou can play Classics and Swing.

Write NOW for free leaflet and further
details to C. & S,, 20 Maude Street,
Darlington, Durham. Send 3d. stamp.

SERVICE SHEETS (75,000) 4/- each: please
add loose 4d. stamp: callers welcome: always
open. THOMAS BOWER 5 South Street,
Oakenshaw, Bradford.

SERVICE SHEETS for all makes, Radio, TV.
Tape Recorders, 1925-1967. Prices from 1/-,
Catalogue 6,000 models 2/6d. Free fault-
finding guide with all Sheets. Please send
stamped addressed envelope with all orders{
enquiries, HAMILTON RADIO, Western
Road, St. Leonards, Sussex.
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HEATHKIT

The World's Largest Manufacturer

ELECTRONIC KITS

We Invite you to visit our
showrooms at
233 Tottenham Court Road, London, W.1
Telephone: 01-636-7349

Send for Free Catalogue, Dept. TC3
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TAPE RECORDERS, TAPES, Etc.

TAPES TO DISC—using finest professional

equipment 45 rpm—I18/-. S.AE. leaflet.

II?aEROY High Bank, Hawk Street, Carnforth,
ncs.

RECEIVERS & COMPONENTS

TRANSMITTING VALVES, 813 or 4B13.
also 811-G.B., 3 Guildford Close, West
Worthing, Sussex. Worthing 6151.

TRANSISTORS, UNMARKED, UNTESTED,
40 for 10/-, p. and p. 1/-, 4 packets post free.
Relays, thousands of types. special catalogue
free. General catalogue of Mechanical and
Electrical Gear, Tools, etc. (5,000 items), free.
K. R. WHISTON (Dept. PRW), New Mills,
Stockport.

BRAND NEW
TELEVISION TUBES!

2 YEAR GUARANTEE. VAST RANGE
12" £3; 14" £4 (not CRM141)
17" £5.15.6; 19" £6.17.6 etc. etc,
Carriage 12/-
Also British valves lists free!
PHILIP H. BEARMAN, 6 Potters Road,
New Bamet, Herts. Bar 1934/7873.

HRO RECEIVER. Complete coverage 50 kc/s—
30 Mc/s. Power supply speaker. £20. Knockholt
3093 (Kent).

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs.
Tel: Rossendale 3152

Salvage Valves Good Emission Guaranteed

EF80 1/6 30P4 - 30FL1 5/~
ECC82 3/~ EB9t 1/- PL82 4/6
ECLBO 3/é EF85 5/- PL36 S/-
J0F5 5/- 30PL1 5/- PCCs4 4/~
PCF80 4~ EY86 4/~ PY81 3/8
PL81 5/~ U301 6/- PY33 8/~

Speakers, Ex T.V. 5 inch rnd. 3/6. 6 x 4 3/6. 8 inch
rnd. 6/-. Min. post 2/6.

BY100 and equlv. rects. with 10 watt res. 5/6.
Fireball tuners, less cover can 9/-.

Exco line O/P Trans, U26 type 35/-, post paid.
Push Button tuners, using 30L15 and 30C15 vaives,
rectangular buttons 27/6, post pald.

Postage on vaives 6d, over three, post paid.

S.A.E. with all enquiries.

0C7ls 2/6d. Send for free lists of our compon-

and accessorics. CROWBOROUGH
ELECTRONICS 3 Rotherill Road, Crow-
borough, Sussex.

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, 1-20 watt, 12/6 Post Free. WHIT-
SAM ELECTRICAL 18 Woodrow Close,
Perivale, Middlesex,

BARGAINS! BARGAINS!

Ex. Government Eguipment
HRO'S, AR88's, 19 Sets and equip-
ment, 31 Sets, B44's. 88, 38 and 18
Sets and miscellaneous Surplus

Equipment.
List 1/-

S.A.E. all enquiries
A.J.THOMPSON (Dept. P.W.)
Eiling Lodge, Codicote, Hitchin,

Herts.
Tel.: Codicote 242

RECEIVERS & COMPONENTS

(continued)

RECEIVERS & COMPONENTS

(continued)

POCKET SIZE
Transistor Testers

Tests Transistors in or out of set
Test both P.N.P. and N.P.N.
Price 30/- Battery and Post Free

Personal shoppers we{come

BROOK & HILL ELECTRONICS
695/697 Seven Sisters Road,
London, N.15
(50 yds. from Wards Corner)

WILSON ELECTRONICS

(Dept. PW5)
2/- each AC126, 127, 128, OC75, 819T (0C83).
2/6 sach OC44, 46 811) 8 83D, 82,
3/- each 0C71, 72, 170, AFll'l 118. 119,
8/6 each AF115, 116, 125, 137, AC107.
4/-each AF114, 00171. 172,
7/- each OC23, 25, 26, 28, 200.
l.l.IB nah AD140, 5, 38,
Rexisto: u%gnznonwlonn QICM
Caps 1av 8, 10, 80, 50, 100 mfd ].I-
Please add 6d. per order post and packing.
20 BRADBOURNE AVENUE, WILFORD, NOTTINGHAM

FOR SALE

COMPONENTS AT GIVE-AWAY PRICES:
92 Assorted resistors, condensers, valve holders,
diodes, electrolyncs, droppers, coxls, pre-sets
and plugs etc., etc., all brand new stock 10/- lot.
DIAMOND (MAIL ORDER) PRODUCTS,
204a FROGHALL LANE, HULL, EAST
YORKSHIRE.

JOHN’S RADIO (Dept. B)
OLD CO-OP, WHITEHALL ROAD,
DRIGHLINGTON, BRADFORD

FAMOUS ARMY SHORT-WAVE TRANSRECEIVER
MEK. II

This set ts made up of 3 separate units: (1) a two
valve amplifier using a 6V6 output valve; (2) (some
only, not bullt in the very latest models) a V.H.F.
transrecelver covering 229-241 Mc/s using 4 valves;
(9) the main short wave transmitter/receiver covering
in two awitched bands, just below 2 Mc/s—4¢ Mc/s,
and 44 Mec/s-8 Mc/s (approx. 160-37-5 metres)
using 9 valves. For R.T., C.W. and M.C.W. The
receiver is superheterodyne having 1 R.F. stage,
frequency changer, two I.F. (465 Kc/s) signal
detector, A.V.C. and outputstage. A B.F.0.included
for C.W. or single side-band reception. T.X. output
valve 807, other valves octal bases. Many extras, e.g.
netting switch, quick flick dial settings, squeich ete.
Power requirements LT 12 volts, HT receiver 275
volts D.C. HT transmitter 500 volts D.C., size
approx. 174 x 7¢ x 1lins. Every set supplied In
new or a8 new condition in carton with book in-
cluding circuits, only £4.10.0d., or Grade 2 slightly
used 50/- csrriage both 15/-.

A FULL KIT ot brand new anwchments for this
set includ control box, h

and mike, aeml tuning nnit, co-axial lead ete. at
only 45/- carriage 5/-. WE MAKE A MAINS 200/250
VOLT POWER UNIT in louvred metal case to plug
direct into set power socket to run (1) receiver, 70/-
post 5/- (2) TX and RX, £6.10.0 post 7/64 (3) 12
YVolt DC P.U, for receiver, 50/- carriage 5/- A
charge of 10/- to unpack and test the receiver of
these sets is made only if requested

V.H.F. TRANSRECEIVER MK. 1/1

o s

b= @t =t

This 1s & modern self contalned tunnble V. H F Iow

communication up to 8-10 miles. Made lor the
Ministry of Supply at an extremely high cost by
weli known British mnkex-s, using 15 mldget B G
valves, recelver incor
Doublesuperhet and A.F.C. 8low mohon tuning with
the dial calibrated In 41 channels each 200 Ke/s
part. The frequency covered 8 39 mec/s—40 mc/a.
Alsa has built-in Crystal caltbrator which gives pips
to coincide with marks on the tuning dial. Power
required L.T. 4 volts, H.T. 150 volts, tapped at
90 volts for recelver. Every set supplled complete
with valves and erystals. New In carton, complete
with adjustable whlp aerlal and clrcmt‘ I:nce

HAMMER PA’
HAMMERITE sfeeress,
PANELS, METALWORK

TRIAL TIN (covers 3 sq.tt.) 3/6d. +9d. post.
® AIR DRYING @ JUST BRUSH ON [ ]
WITHSTAKDS 150°C, OIL, WATER, ETC.
2% m tins _._.8/0 Very special pnoes for
4 pi &/ larger sizes, fireproof thine
1 plnt vo 15/= ners, tinters, transfers, tlst

free.
Carriage: Orders up to 5/-, 8d.; up to 10/-, 1/9;
over 1ol- 8-, Oolours blue, silver, black vrbmnze
Return of post service, Mondzy to Friday.
FINNIGAN SPECIALITY PAINTS (PW)
Mickley Bqune, Btocksfield, Northumberland.
Tel. chknﬂe]dm

TRANSISTOR OSCILLATOR ready made
but less case, suitable for signal gen. or morse
oscillator. Instructions supplied. Cont. 9/6.
P. & P. 1/6. P. & P. Electronics, 2 Westroyd
Grove, Mirfield, Yorks.

COMPUTER TRIAL

Digital computers are more than meets the
eye. By means of flow charts and truth-
tables you can programme machines like
DIGI-COMP to play the best moves in a
game of Nim. DIGI-COMP also solves
sophisticated logical problems - and does
bmary calculations. Besides, the Instruc-
tion Manuals are an excellent introduction
to computer analysis. Write now for the
DIGI-COMP leaflet and trial-offer details,
orsend 59/11d. to:-

I-COR SYSTEMS (File PW4)
18 Stamford Hill, London N.16

MICRO-MICROPHONES
" 5n 5"
5 X3 X716
Super sensitive Low impedance
only 1 7/6 each
G. A, BOBKER 64 Choir Street
Electronics, Design Salford 7
and Experlmentai Lancs.

MINIFLUX 4-Track stereophonic/mono-
phonic_ record/playback heads. List
Price 6 gns.—Special Offer 55/- each.
MINIFLUX 4-Track stereophonic/
monophonic Ferrite Erase Heads. List
Price £3.10.0.—Special Offer 32/6 each,
or supplied together (one of each) at
£3.17.6. SKN4 §-track stereophonic
record/play heads for Transistor Circuits
at 55/- each. Also available -track and
full-track monophonic Ferrite Erase
Heads. All heads complete with technical
specifications. Send S.A.E. for details.
LEE ELECTRONICS, 400 Edgware Rd.,

Paddington 5521.

£4.10.0 carriage 10/-. r hand
80/-. Internal power unit utablllaed for 200/250 volts
A,C, input 26.10.0 extra.
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FOR SALE

{continued)

WANTED

{continued)

FUKAR =0 r-q-aF(s‘ﬂ'mu JHE YeAan
LELF - STREN """' VT

iGet ghese LA DRYING GFIET

o sac WRINKLE I{:HAE

Yukan Aerssol speaylat containg 16 ozs. fine qualicy e
durable easy instant spray. Nostove baking required. [ 50 e 0o
Hammers available in grey, blue, gold, bronte. %

Modern Eggshell Black Wrinkie (Crackle) ail at 44/11 |17 ude:

3¢ our caunier o 1511, carriage o w2 s Crromate
button self-spray can. Also Dur: s
resicanc Biack Hate fnish o
ori 3711 carciage Coar Locquer.
SPECIAL OFFE|
snap-on ln"" AsilTarmsh
D1, Choscs G

e oo and Meailic
Please enclose cheque or P.O. for total amount €0t [Funishes

YUKAN, >

307a EDGWARE ROAD, ';I;?s\
LONDON, W.2. T

Open all day Saturday. Closed Thursday afternoons. =t

WE BUY New Valves, Transistors and clean
new components, large or small quantities, all
details, quotation by return. TON'S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

WANTED: Popular Brand New Valves. R.H.S.
Stamford House, 538 Great Horton Road,
Bradford 7.

DAMAGED AVO METERS wanted. Models
7 and 8. Any condition. Any quantity. Send
for packing instructions. HUGGETTS LTD.,
2-4 Pawson's Road, West Croydon.

Dept. PW/8

PAIR OF NEW COLUMN SPEAKERS, each
contai 4 x 10in. GOODMAN’S
SPEAKERS. Overall size 54in. x 13in. x 10in.,
£}ggzach or £18 the pair. Telephone: Halifax
2 .

MORSE Y&y !
EASY gy
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercia! Morse
within & month. (Normal progress to be expected.)
Using sclenuﬂca.lly prepared 3-speed records you
izse the code RHYTHM
without transhhng You can’t help It, it’s ueuy.s learn+
ing a tune. 18 W.P.M. in 4 weeks guarantee
For details and course C.0.D ring, s.t.d. 01—660 2896
or send 8d. stamp for explanatory bocklet to:
GSCHS/P. 45 GREEN LANE, PURLEY, SURREY

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

VALVES WANTED, brand new popular
types boxed. DURHAM SUPPLIES (C),
175 Durham Road, Bradford 8, Yorkshire.

COLLECTOR requires old model aero engines,
petrol, diesel or early glow for preservation in
private museum. Box 68.

TRANSISTORS .
SPECIAL OFFER

1 watt S.T.C. 300 mc/s N P.N.
Silicon Planar Transistors, limited
stocks £1 for 6.

WITH DATA

3/- each. 0C44, 0C45, 0OC70,
0C71, 0OC81. 0C81D, 0C200,
GET16, GET20.

4/- each. AF114, AF115, AF116,
AF117, OC170, OC171.

5/- each. 0C139, OC140, GET7,
GET8, GET9, XC141, BY100,
0A211.

BSY27 7/6 each OC20 10/- each

ZENER DIODES
All volts between 3.9v. and 26v.
Iw 3/6 each, 1.5w b5/- each,
7w 6/- each.

Send 6d. for full lists:—
inc., S.C.R., Zeners.

CURSONS

78 BROAD STREET
CANTERBURY, KENT

WANTED

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO,, 116
Alfreton Road, Nottingham.
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BOOKS & PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes . 4/6p/p 6d.
1155 set Circuit and Notes .. .. 4/6p/péd.
H.R.O. Technical Instructions .. 3/86p/péd.
38 set Technical Instructions .. 3/6pjpéd.

46 set Working Instructions ..
88 set Technlical instructions
BC.221 Circult and Notes ..
Wavemeter Class D Tech. Instr.
18 set Circult and Notes
BC.1000 (31 set) Clrcuit and Notes .
CR.100/B.28 Circult and Notes
R.107 Circult and Notes e 5/- pip 6d.
AR.88D instructlon Manual .. .. 158/-p/p /6
62 set Circult and Notes . 4/8 p/p 6d.
Circuit Diagram 3/- each post lree R 1118/A,
R.1224/A, R.1355, R.F 24, 25 and 26, A.1134,
T.1154, CR300, BC.312, BC.342. BC.348J. BC.348
(E.M.P.), BC.624, 22 set,

52 set Sender and Receiver circuits 8/- post free

Reslstor colour code Indicator, 1/8 p/p 6d.

S.A.E. with all enquirles please.
Postage rates apply to U.K. only.

Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES

DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

. 36plpbd.
5/-p/p 6d.
3/6 p/p 6d.
. 3/6p/pé6d.
. 3/6p/p6d.
3/6p/p6d.
8/6 p/p 9d.

ANNOUNCEMENT
A Guide to Surplus
Communication Receivers
A limited number of copies of the first edition
{now being serialised in Practical Wireless) are
still available, and orders will be dealt with in
strict rotation. 7/6 p.p. 1/-
ADKINS, 72 Courtenay Ave, Harrow, Midd|x.
* (Mail order only.)

METAL WORK

METAL WORK: All types cabinets, chassis
racks, etc., to your specifications. PHILPOTTS
METAL WORKS LTD. Chapman Street,
Loughborough.

ELECTRICAL

ELECTRICITY t_
ANYWHERE! =&

AMAZING NEW
AMERICAN DYNA-
MOTOR UNIT which runs from any 12-v.
CAR BATTERY and produces a BIG
ELECTRICAL OUTPUT of 230/240 v. at
220 watts. Marvellous for TELEVISION,
ELECTRICAL DRILLS, MAINS LIGHT-
ING and all Universal AC/DC mains
equipment. ONLY £12.10.0 plus 30/- carr.
Send stamped addressed envelope for illus-
trated details. Open 7 days a week.

SCIENTIFIC PRODUCTS (Dept. N)
Onward Building (rear of Fleetwood Arms
Hotel), Mount Street, Fleetwood, Lancs.

INSTANT X X (e

240 VOLT ELECTRIC POWER FROM
YOUR 12voltor6volt CAR BATTERY

Run your mains AC/DC equipment direct from
your car battery
with this compact
low battery con-
sumption dyna-
motor. Size only
5in. x 3in. Sturdy

# construction. Con-
verts a 12 volt Input to a 240 voit output. Huge
purchase enables us to offer them at only 39/6
each, post and packing 5/-. 6 volt Input model
only 35/. p.p. 5/-. Thousands already sold. Dept.
PW. S. & R. Supplles, 14 Clifton Grove, Leeds 9.

PLEASE MENTION
“PRACTICAL WIRELESS”
WHEN REPLYING TO
ADVERTISEMENTS

1% HIGH STABIHLITY RESISTORS
t watt 1% 2/- each. Full range 10Q to 10M 0
plus many sPecml valves. New stock list
avallable which includes over 40 new non-
standard valves.

5% : WATT HIGH STAB RESISTORS
4d. each 470 to 10Mo (10% over 1Ma).
1% WIREWOUND RESISTORS
More stable than high-stab carbon, and

und to any value 10 to 5kQ 3/8; to 20ka
416 1% add 3d.

EAGLE MULTIMETERS

TK20A 35/ DD 2I- EPI10K 87/68 p.D. 3/-;
EP2K 75/- 31 EP%I%Q%OH- D.D. 4/6%
EPI0KN 85/i D. D EP20 98/~ D.p. 4/6;
EP30KN 130/- p.p. 76 Further details on
request.

WHEATSTONE BRIDGE KIT
Set of 18 x 1% wirewound Resistors and 18

tches. circuit, etc. Measures 10 to 1Ma.

70I8. post 2/6,

PLANET INSTRUMENT CO

25(W) DOMINION AVENUE, LEEDS 7
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VALVES (5% o

SETS IR5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94,
8et of 4 for 16/9, DAF96, DF96, DK96, DL96, 4 for 24/6

1A7GT 7/6110C2 11/8

12AX7 4/9
3A5 7/~ | 12K8GT 7/9
3Q4 5/ [20F2  10/8

5v4G  7/9 [20P4  13/6
5Y3GT b/~ [25U4GT11/8
5Z4G 7/~ 30C15 10/6

30C17 11/8
6AL5 2/3[30C18 10/3
6AM6  3/6 30F5 9/9
6AQ53  4/9 (30FL1 10/9
6ATS 4/-130FL14 11/3

30L15 11/

6F13 8/6 [30PL1313/8
6F14 9/- |30PL14 18[3

B729  10/-

6X5GT 5/9 |DAC32 7/8
/8 |DAF91 3/8

7B7 7/- |DAF96 6/~
7 8/8 | DCC8 I~

- | ECCs1  8/8 | KT61 ﬂ/g PY801 6/-|AD140 15/8

ESSEX.

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,

Postage on 1 valve 9d. extra. On 2 valvesor more, postage 6d. per
valve extra, Any Parcei Insured against Damage in Tragsit 6d. extra.

DH77 4/-(EF97  7/6 \PCL86 8/8 ) UCH42 8/
DHBL 12/6 | EF183 6/6 |PENA4 6/9 | UCHSl 6/-
DK32 /9| EF184 6/3 |PEN36C15/- | UCL82 7/-
DK91 5/6| EL33 6/8 PbL20018/6 UCL83 8/8

DK96 6/6| EL42  7/9 PL81 6[9 UF80  7/-
DL33 6/9 | EL84 4/9|PL82 6/6| UF89 5/9
DL35 &/-| EL9¢ &/~ |PL33 8/- | UL4l  8/9
DL82  4/9 | EL95 5/- |PL84  6/3 | UL44 20/-

D196 6/-| EM81 6/8|PX! 9|UY21 8/9
DY86 5/9 EM84 6/3|PY3l 8/6|UY4l 5/8
DY87 EM87 B8/6|PY32 8/6|UYs5 4/9

VP4B 11/-
EAF42 8/-|EY86 6/-[PY80o &§/3 | vP132121/-
EB91 2/8 EZ40 8/3(pysl /3 (w77  3/8
EBC33 7/-|Ez41 8/8|pys2  §/-|z77 3/8
EBC4l 8/-|EZ80 4/86(PY83  5/9 | Transistors
EBF80 6/-|EZ8l  4/6 [PY88 7/8|AC107 10/-
EBF89 5/9|Gz32  9/- |PY800 8/-|AC127 6/-

/
ECL82 6/3 | PCF80010/6 |UAF42 7/9 (0C44  3/9
ECL86 7/8| PCF801 8/9 |UBC41 6/9|0C45  3/3
EF39 3/9 PCF802 9[8 UBF80 6[/' 0oc71 8/8
EF4l  8/3 9/9 (UBF89 5
EF80  4/9 PCFBOGII/G UBL21 9/-|0C75 5/9
EF85 5/- | PCF80811/3 Ug\()? 5/6|ocs1  3/6
Ut

3/3{pCcL8s 8/31UCH21 9/3|0C170 5/~

Tel. 01-550 7441

A GUIDETO 5/9

AMATEUR

RADIO post paid

By J. Pat Hawker, G3VA

This 88-page book was specially wnuen

to introduce the newcomer to the hobby of
Amateur Radio, It goes into the principles
of radio propagation, and progresses to
receiving and transmitting techniques,
including complete circuits of radio
equipment. Aerials, operating techniques,
abbreviations used on the air and licence
requirements are all explained.

RADIO AMATEURS’ 18/6
V.H.F. MANUAL post paid

By E. P. Tilton, WIHDQ. Published by ARRL in the

USA.

318 pages thoroughly explain v.h.f. and
u.h.f., with numerous circuits of receivers,
converters, preamplifiers and transmitters,
with chapters on aerials, test equipment
and interference problems. There are an
extra 42-pages of advertisements

We keep a good selection of log books in stock

RSGB Radio Station Log (spiral bound) 7/3
Listener’s and Observer’s Log (spiral bound) 7/3
V.H.F. and U.H.F. Contest Log (spiral bound) 7/3
These three log books alt contain 50 pages, 113 x 81in.. but we also have:
RSGB Standard Log (10 x 8in., 112 pages) 7/3
Mobile Mini-Log (63 x 43in., 50 pages) 4/-

Details of other publications and
information on membership of the Society,
as well as a free copy of the monthly
RSGB Bulletin, may be obtained from:

RADIO SOCIETY of GREAT BRITAIN, Dept. PW,

28 LITTLE RUSSELL STREET, LONDON, w.C.1

NEW - ENLARGED - IMPROVED

EXPERIMENTER'S
PRINTED CIRCUIT KIT

BUILD 36 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS
with PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 43" x 2§”. (2) 1 Board for Matchbox
Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Reslst Soivent. (6)
Etchant. (7) Cieanser/Degreaser. (8) 16-page Booklet Printed Circuits for Ama-
teurs. (9) 2 Minlature Radio Dials SW/MW/LW. Aiso free with each kit. (10)
Essential Deslgn Data, Circuits, Chassis Plans, etc. for bullding.

36 TRANSISTORISED PROJECTS

A very comprehensive selection of circuits to sult averyone's requlremems and
constructional ability. Many recently developed very efficient desl|
for the first time, Including 6 new circuits.

EXPERIMENTER’S
PRINTED CIRCUIT KIT

8/6

Postage & Pack, 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-
Australia, New Zealand
South Africa, Canada

(1) Crystal Set with blased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker, (4) Crystal Tuner with
Audio Amplifier, (5) Carrier Power Conversion Receiver. (6) Split-Load Neutral-
Ised Double Reflex. (7) Matchbox or Photocell Radlo. (8) ““TRIFLEXON" Triple
Reflex with self-adjusting regeneration (Patent Pending). (9) Solar Battery
Loudspeaker Radio. The smallest 3 designs yet offered to the Home Constructor
anywhere in the World.

3 SUBMINIATURE RADIO RECEIVERS

Based on the "Triflexon’ clrcuit. Let us know if you know of a smaller design
published anywhere. (10) Postage Stamp Radio. Size only 1.62° x -85 x 25,
(11) Wristwatch Radio 1-15° x +80” x -557. (12) Ring Radlo -70" x 70" x -55°, (13)
Bacteria-powered Radio. Runs on sugar or bread. (14) Radlo Control Tone
R . (15) Transi PP A . (16) Intercom. (17) 1-valve Amplifler.
(18) Reliable Burgiar Alarm. (19) Light-Seeking Animal, Guided Misslle. (20)
Perpetual Motion Machine, (21) Metal Detector. (22) Transistor Tester. (23)
Human Body Radiation Detector. (24) Man/Woman Discriminator. (25) Signal
Injector, (26) Pocket Transceiver (Licence required). (27) Constant Volume
Intercom, (28) Remote Control of Models by ind (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/
Wire-less Microphone, (32) Wire-less Door Bell. (33) Ultrasonic Switch/Alarm.
(34) Seismic Car Alarm. (35) Quality Stereo Push-Puil Amplifier. (36) Light-
Beam Telephone - “'Photophone’’.

PHOTOELECTRIC KIT

BUILD 12 EXCITING PHOTOELECTRIC DEVICES
CONTENTS 2 p.C, Chassls Boards, Chemicals, Etchi Manual dmi
Latchi Relay, 2 T i s, C 8,
Gain Control Termlnal Block, Elegant Case, Screws, eic, In fact averythlng you
need to build a Steady-LIght Photo-Switch/Counter/Burglar Aiarm, etc, (Project
No. 1) which can be dified for dulated-iight operation,

\J \H- -) PHOTO;.ESC/TEIC KIT

Postage & Pack. 2/6 (UK)
% Commonwealth:
( SURFACE MAIL 3/8
AIR MAIL £1.0.0

Australia, New Zealand,
S. Africa, Canada & U.S.A,
Also Essential Data Circuits
! and Plans for Building
12 PHOTOELECTRIC PROJECTS, (1) Steady-Light Photo-Switch/Alarm. (2)
Modulated-Light Alarm. (3) Long-Range Stray-light Alarm. (4) Relay-Less Alarm.
(5) Warbling-Tone Alarm. (6) Closed-Loop Alarm. (7) Projector Lamp Stabl-
liser. (8) Electronic Prolector Moduiator, (8) Mains Power Supply. (10) Car Park-
Ing Lamp Switch. (11) Automatic Headlamp Dlpper. {12) Super-Sensitive Alarm.
OPTICAL KIT Everything nseded (except p! d) for buildi 1Hi bi
Beam Projector and 1 Ph ] iver (as d)

CONTENTS: 2 Ienses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter
projector lamp holder, bullding plans, performance data, etc, Price 19/6. Postage
and Pack. 1/6 (UK).

LONG RANGE OPTICAL KIT 29/6 p.p. 1/6
Send a S.A.E. for full detalls a brief descrlnllon and Photographs ol all Kits
and all 50 Radlo, Electronic and P: Projects. A

Obtainable from your local supplier or direct from

“EXPERIMENTAL ELECTRONIC KITS"
Dep. YORK ELECTRICS, 333a, York Rd., London S.W.11

PHOTOELECTRIC |
auRL 4% aLaRM
[{ET? LE BEAM VV?{)I
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A
SPECIAL RADIO
CHASSIS OFFERS

High Fidelity stereo/tuner amplifier. A four
wave band tuner unit integrated with a
powerful 16 watt high fidelity push-pull
stereo amplifier. The most advanced com-
prehensive chassis yet designed.

8 Piano Key Selectors.

Separate bass and treble controls.

Full tape recording and play back facilities.
Complete with a 4 speaker system (2-4in.
tweeters, 2-10in. bass speakers) plus BSR 4
speed record changer. Model UA70 with
ceramic cartridge and diamond stylus.
Fully guaranteed for one year
including all valves.

Special Package offer only £74.5.0. (Chassis
only 493 Gns.)

Terms

£24.15.0 deposit followed by 24 Monthiy Pay-
ments of £2.11.7 (total H.P. £86.13.00+17/6
P. & P. Send £25.12.6 NOW,

For other stereophonic equipment see page
230.

el

® QDllustrated in this advertisement is just
one fine cabinet from the Lewis Radio

EQUIPMENT CABINETS
OF DISTINCTION

Range.

® Each Lewis Radio Cabinet is carefully
made by British Craftsmen and soundly
constructed from the best materials
available.

® Fill in coupon below to obtain FREE
catalogue showing this wonderful range
of cabinets.

Lowflex

ngé THE NEW LEWIS
"KE= RADIO CATALOGUE
Designed to assist your choice of
Cabinet.

The New Lewis Radio Cabinet Cata-
Jogue—the most comprehensive ever
prepared. Sent absolutely FREE!

Also available comprehensive range of
stereophonic radiogram chassis and
matching equipment. See page 296

Pleasesend your FREE cabinet catalogue[]
Stereophonic equipment leaflets (]

NAME

Capitals please

radio

LEWIS RADID, 100, CHASE SIDE, POUTHGATE
LOMDON, N.14. Telephons: PAL 3733/ 9666

. D D D T D D T S S S S S S S S S . G
b
Q
Q
]
m
(7]
7]
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PADGETTS RADIO STORE

OLD TOWN HALL,
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

Speakers Removed from TV Sets. All 3 ohm
PM and perfect 8 x 4in. and 6in. round 3/-, post
2/9. Six for 22/-, post paid. 7 x 4in. 5/-, post 2/9.
Six for 34/-, post paid. 8in. round 6/6, post 3/6.

New 12in. Speakers with Built-in Tweeter.
28/86, post paid. 3 or 15 ohm Coil.

VALVE LIST
Ex. Equipment. 3 months’ guarantee
10F1, EF80, EB91, ECL80, EF50. PY82, PZ30,

20P3. All at 10/- per doz. Post paid. Single valves
post 7d.

ARP12 1/6 PL36 bi= 185BT  8/6
EB91 g PLS81 - 20D1 -
EBF80 /- PY33 5/ 20L1 bi-
ECC81 /- PY81 1/6 20P1 bi-
ECC82 /- PYS82 1/8 20P3 2/6
ECC83 /= PZ30 bi- 20P4 8/6
ECL80 1/8 5l- SU4G 4/-
EF50 1/- U191 bi- 6B8 1/8
EF80 1/8 U281 bl- 6K7 1/9
EF91 ad. U282 5/- 6K25 bi-

1,38 /- U301 bi- 8P25 bI-
EY86 /- 29 5i- 6U4 bi-

T36 /- U251 5/- 6Ve 1/9
PCC84 /- usol 8/6 6P28 5/-
PCF80 /- 1002 b/- EY51 2/8
PCL82 i/~ 10P13 2/8

NEW VALVES EX UNITS

IT4, /-; TL4, 2/-; IA3, 2/6; IS5, 2/6; 12ATT. 3/=;
3A4, 9/@; EF9L. $/-; EBOL, 1/3; ELI1. 2/=; UUS.
4/-;65N7. 2/8; 10P13, 4/-; box of 50 ARP13 Valves.
22/~, post paid.

New Boxed TV Tubes. 14in. MW36/44. 40/-.
Carriage 10/-. 12 months’ guarantee.

90 degree Tubes. Twelve months’ guarantee.
Slight glass fault. 30/- and 50/-. Carriage 10/-.

Special Offer. 19 Sets. Mark 3, in good clean
condition. Parts removed, B section. 807 valve.
and TX section made US. Receiver Bench Tested
all you would need is a Power Pack. Price 36/-.
Carriage 10/-.

19 Sets in fair condition as above and also
removed is the meter and relay. 10/-. Carriage
10/-. Not tested.

Breaking Up 19 Sets, Relays 100 ohm coil, 2/-,
Post and Packing 2/-. Doz. 26/- post paid.
Jack Sockets. 7/8 doz. Post paid.

Metal Toggle Switches 9d, Post and packing

7d. 7/6 doz. Post paid.

Reclaimed Tubes. Six months’ guarantee.
43/80. 40/-. MW43/80, 30/-. MW43/69, 30/-.

CRMI172, 30/-. CRM142, 17/-. 12in. Tubes, 10/-.

17in. Tubes. Derfect but without guarantee,

17/-. Carriage on any Tube in G.B., 10/-.

Ex Washing Machine Motors, Fully guaran-
teed. Single phase ¢ h.p., 28/-. Sixth h.p., 15/-.
Plus carriage. 10/-.

Jap Personal Earpiece, small or large plug.
1/11. Post paid.

Top Grade Diodes. 3/6 per dozen. Post paid.
No duds.

Top Grade Mylar Tapes. 7in. Standard, 11/8.
L.P.. 14/-. Tin. D.P.. 19/6. 5in. Standard. 7/9.
L.P.. 10/-. Post 1/6 per tape.

New Test Set Type 5B. Complete with valves
?(l)l/d 0-1 mA 3in. meter LESS crystal. 35/-. Carr.

Our new Walk Round Room is now open,
Full of Surplus Bargains. Also our Special
Department, nothing over sixpence.

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE
1R5 5/- | DL94 5/6 | EYS1 6/11 | PY8L  5/-
185 8/9 | bL9s 5/11 [ Eyse 5/8 | PY82 4/8
174 2/8 | DY86 5/6 | E2Z40 6/- | PY83 5/8
384 4/3 | DY87 5/8 | EZ80  4/3 | PY800 5/11
3v4 /6 | EABCS05/6 | BZ81  4/8 | PY80L 5/11
5V4G 919 1 7/9|Gz32 8/9/R19  6/8
F1 /3 | EBFBO §/9 | KT61 6/38 |U25 9/
6L18  6/- | EBFB9 5/9 [ N78  14/6 [ U26  8/9
10F1  9/6 | ECC81L 8/9 [ PC86  7/8 | Ul91  10/=
10P13 8/3 | ECC82 4/8 | PCcs8  7/8 | U301 1l/8
20F2 13 | ECC83  5/6 | PCO7 6/ [ Uso1  16/-
20P1  8/9 | ECC85 5/3 | PC900  8/- | UABCEO 5/-
20P4 12/6 | ECH35 /9 | PCC84 5/8 | UAF42 6/11
30F6 9/9 | ECH42 8/9 | PCC89 9/9 Cc41 6/8
30P4 11/6 | ECHS81 &/~ | PCC189 8/3 | UBF89 5/9
30P19 116 | ECH84 7/9 | PCF80 6/8 | UCC84 7/9
DACS2 6/9 | ECL80 8/9 | PCF82 5/9 | UCC8s  6/-
DAF91 8/9 | ECL82 6/- | PCL82 6/8 | UCF80 8/-
DAF96 5/11 | ECL86 7/6 | PCL83 8/8 | UCH42 8/8
DF33 7/6 | EF39  3/6 | PCL84 7;- UCHS1 5/9
DF9l  2/9 | EF41  5/9 | PCL85 8/8 | UCL82 6/9
DF96 5/11 | EF80  4/9 | PL36  9/- | UCL83 8/6
DK32 - | EF86  5/- | PL81 /3 | UF4l /9
DK91 5/-| EF86 6/- | PL82 6/9 | UFs9 5/8
DKo 6/8 | EFss  4/o [ PL83 &/11 | UL41 7/
DL33 6/6| EL33 6/3 | PL84 68/- | UL84 6/~
DL35 49| EL41  B/-| PYS2 8/3|UY4l &3
DLY2 4/8| ELe4 4/6 | PY33 8/8| UYss 4/9

Poatage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured against
damage in transit 8d extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.16

A.R.R.L. RADIO AMATEURS
HANDBOOK 1967

New Edition 40/-, Postage 4/6
Silicon Controlled Rectifiers by Lytel. 21/-
P. & P.1/-.

101 Questions and Answers about Transistors
by Sands. 21/-. P. & P. 1/-.

Short Wave Listening by Vastenhoud. 12/6.
P. & P.1-.

Radio Valve Data. New 8th. ed. by Wireless
World. 9/6. P. & P. 1/-

Principles of Colour T.V. by Patchet. 16/-
P.&P.1/-.

Introduction to Radio Astronomy by
Jennison. 12/6. P. & P. 9d.
World Radio and T.V. Handbook by Johansen.
32/-. P. & P. 1/-.

Where possible 24-hour service guaranteed.

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2
(Leicester Square Tube Station)

AMATEUR RADIO
G3NAP SPECIALISTS G3PQQ

STOCKISTS

Full range Lafayette Receivers, Partridge
~Joystick” antennas and tuners. Eagle
products. Electroniques manual and
products. R.S.G.B. publications.

Sommerkamp transmitters and receivers.
Tokai transceivers (Amateur’s licence
required), Kw transmitters, receivers, etc.
Contactor switchgear mobile equipment.
Swan transceivers {(Amateur's licence
required), etc., etc. SAE Lists.

SWANCO PRODUCTS LTD.
247 HUMBER AVENUE
COVENTRY
Open all day Sat. Tel: COV. 22714

Please mention
PRACTICAL WIRELESS
when replying to advertisers
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WE CAN SUPPLY FROM STOCK
MOST OF THE PARTS SPECIFIED
ON CIRCUITS IN THIS MAGAZINE.
SEND LIST POR QUOTATION.

OR BETTER STILL—BUY TBE NEW
1867 CATALOGUE. EVERYTHING
YOU NEED I§ LISTED AND AVAIL-
ABLE FROM STOCK.

SCR’S (THYRISTORS)
@ 1 AMP SERIES WIRE LEADS

50PIV .. 7/6 100PIV _  7/6
200 PIV 12/6 300 PIV . 15/-
400 PIV (280V Rms) 1 Amp .. 178

100 P1V, 3 Amp 8tud Type 9/8
400 PIV 3 Amp (280V Itmu) stud 20/~
400 PIV 5/7 Amp (280V Rms) .. 26/-

TUNNEL DIODES

lmA 22/6; SmA 15/-; 15mA 12/8.
Brand new at fraction of normal price.
Free Specs. supplied.

GARRARD DECES—BRAND NEW FULLY GUARANTEED

1000 mouo 26 19 8P25 stereo 210 19 6 401 lesscart./Jarm $£27 10 0 - _.)_-Et\
AT5 mono 26 96 8P25 Deram £18 196 AT6émono Mk.11 £8 19 6 o I
2000 mono £6 86 *AT60less cart. 210 19 8  AT6 stereo Mk. 11 £9 10 0 g k@ 1.2
2000 stereo £6 10 6 *AT60 mono 811 10 0 AT6 Deram 211190 \ =i
3000 1m steren £7 19 8 *AT60 stereo £11 19 6  Deccadec Mk.1I 217 17 0 e

8P25 less cart. £9 19 *AT60 Deram £14 18 6  A70 less cart. £17 17 0 =

8P25 mono £10 10 0 LABSO Mk. II (P. and P. 5/- any type)

5 00
* Mk. 1T 30/- extra. All other makes ot decks and emridgel in stock

RADIO CONTROL RECEIVER
“TINYTONE™ 27 me/s band receiver.
Printed circuit construction. Bensitive
4-transistor design. Rize only 2" x 2%
x }*. Complete with circuit and in-
structions. TOTAL COBT 55/_ P.P,
TO BUILD 1/6

(Circuit, etc. 1/3 separately).

DEAC RECHARGEABLE BATTERY
® 9.6 volt225mA/H .. 20/-, P.P. 1/6
DEAC CHARGER
To charge 3.6 volt and 9.6 volt packs.
Fully mains isolated 45/_ P.P,

In moulded case. 2/-

MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fully tunable superhet with excellent
sensitivity and selectivity. Output up to
{1 volt peak. Complete with front panel,
ete. 9 volt operated. For use with any
amplifier or tape recorder.

TOTAL COST P.P.
TO BUILD £3.19.6 216

VHF FM TUNER
as 2 Pr Panels, plus
meml work Superhet deslgn, 88-103 Mc/s,
9 volt operated. 6 Mullard Transistors.
Total cost to assemble £12.17.8, p.p. 2/8

MULTI-METERS SCOPE
PT34 1kV38/6 EP30k 30kv £6.10.0
TP10 2kV75)- EP50k 50kV £5.10.6
IT1-220kV 69/8 500 30KV £8.17.6
TP5820kV £5.18.6
@ CT52 Scopes £22.10.0, p.p. 10/-
Complete range of test equipment in stock

STABILISED POWER SUPPLY
Two outputs. 3.6 volt and 9.6 volt up to
250mA each. Transistorised and Zener
stabilised. 110 to 250 volt mains input.
In case with leads. PRICE 67/6, p.p. 2/6.

5 WATT AMPLIFIER

NOMBREX TEST UNITS
Y% 150 kc/s—3560 me/fs RF  Generator
£10.10.0. All Transistor.
+ 10 c¢/s—10¢ kefs Transistor. £16.19.6
Audio Generator.

i Push-pull, 3 ohms. 6mV into

lK 12/18V supply, 2§ x 2 x l}in.
BUILT AND TESTED 69/ P.P.
2/

(optiona) mains units §4/-)
1§ watt version 58/8.

Matchmg Preamplifier, 6 inputs, treble/
/volume contrcls. 6-10mV

GARRARD BATTERY
2-SPEED TAPE DECK
Brand New wlth R/P head, erase osc.
head, tape tions an

o/put 9-18V sumvly 79/8. p.p. 2/-.
For use with any Transistor Amplifier
LEAFLET ON REQUEST.

osc. c(rcuits 2 apeeil 2 track 9 volt operated.
Tist Price 13 gns.

HENRY’'S RADIO LTD.
308 EDGWARE ROAD, LONDON, W.2
PA Ddingion 1008/9 (S22 01:723 1008)

P. & P.
FRICE £8'19- 316

COMPONENTS AND
EQUIPMENT. The largest range

FMT41 FM TUNER. 6-transistor, 3 diode
design.Completely EG 1 IEAEN
built and tested . 2/-

AMT31, Med. Wave Tuner. Built ready
to use.79/6, p.p. 2/:.

Thurs.1 p.m.| in the country, 8/6 buys 1967

27 Mo/s BAND RADIO CONTROL
Sub-miniature crystals . .-

17/8 each

Open Mon. to Sat
Open all day Saturday

200-page catalogue with discount

vouchers.

SEE BACK COVER FOR MORE ITEMS OF INTEREST

Matched pairs for superhet

(Btate 455 kefs or 470 kefs ILF.)
range of Receiver and Transmitter
Klts in stock—see catalogue.

85/- pair

BI-PA

SEMICONDUCTORS 93/97 Regent St.

8 Radnor House

London, W.1

*

—VALUE PAKS — %

*EXTENDED RANGE %
% NEW — UNTESTED %

TUNNEL 15/- AEY11
DIODES EACH IN3720
UNIJUNCTION 15/- 2N2160
TRANSISTORS EACH 2N2646
6. 2N2926 speciaL OFFER  20/-
TRANSISTOR MANUAL By G. E.
CIRCUITS, APPLICATIONS, INC.
CHARACTERISTICS, LA. S.C.R'S.
THEORY.

30/ G.T. SWITCHES,
= THEORY, RATINGS,

EACH APPLICATIONS.
P.P.2/6

S.C.R. MANUAL sy G.E.

647 PAGES

BRAND NEW FROM U.S.A.
8 LEAD — EPOXY CASE
RTuL MICROLOGIC

p# L 900 “Buffer” 19/6
19/6
35/-

O
FAIRCHILD

COMPLETE
DATA AND
CIRCUITS SEND u L 914 ""Gate”

1/6. OR FREE e
WITH ALLIC u L 923 “J.K
ORDERS (FLIP-FLOP)
THESE DEVICES OPEN UP A WHOLE NEW

CONCEPT in the WORLD of ELECTRONICS
“INTEGRATED CIRCUITS”

NEW TESTED VALUE PAKS

8 0C139 Trans. NPN Mullard .......... 10/-

2 Drift Trans. 2N1225 100 M/Cs PNP |, 10/-
6 Matched Trans. 0C44/45/81/81D .. 10/-
4 0A10 Diodes Mullard . ... 10/-
15 Red Spot AF Trans. PNP 10/-
15 White 8pot RF Trans. PN 10/-
4 8il. Recta. 3A 100/400 PIV 10/-

2 Power Trans. 0026/35 10/~
5 8il. Rects. 400 PIV 250 10/-
38 OC71 Trans. Mullard . 10/-
3 OC75 Trans. Mullard 10/-
210 Amp. 8il. Rect. 50/100 PIV 104-
8 Diodes OA70 ,....... 10/-
185 AMP BCR 100 PIV. 10/)-
8 8il. Trans. 28303 PNP’ 10/~
5 GET884 Trans. eqvt. 0C4: 10/-
10 Assorted Computer Diodes 10/-

4 Zeners 5, 12 Volts. Mixed .

120 GERM. S§UB-MIN. nlnnEs ]n/-

One 10/- Pack of your own
choice free with orders
valued £4 or over

FREE FREE

42G417 Trans. eqvt. AF118/117 . 10/-
2 200 M/Cs 8il. Trans, B8Y26/27 10/~
5 0A47 Gold Bonded Diodes ... 10/-
404202 8il. ])iodas 8ub-Min. 10/~
8 0C77 Trans. Mull 10/-
8 0A81 Diodes CYM ..... 10/-
3 High volt. AF Trans. PNP ACY17 15/~
3 BSY954A 8ll. Trans. 8TC 15/-
3 Bil. Trans. 0C200 Mullard .. ... 18/~
2 8i] Power Rect 6 Amp 200 PIV 15/-
1 AF139 GERM. Trans, 1500 M/Cs .. 18/~
1 8il. Power Trans, 100 M/Cs TK201A NPN 15/-
6 Zener Diodes 3-15 Volte. Mixed 400mW 16/-
5 OA5 Gold Bonded Diodes Mullard . .. 15/-
19N1132 PNP PLANAR Trans. 8il . 18/~
2 2N697 NPN PLANAR Trans, 8il . 18/-
4 GERM Power Trans, eqvt. OC16 Mul 16/-
. Rect. Type BY100 soo PIV 550mA 20/~

3 Bcws 8il. Trams. .....oooialal 20/-

Our vast stooks change daily with hundreds of Semiconduotor
bargains becoming available Just send 2/8 to cover 3 months
mailing of our latest stock lists, eqvt. charts, cirouits, ete.

Minimum Order 10/-. CASH WITH ORDER PLEASE.
Add 1/- postage and packing per Order. GUARANTEED by
return postal service, Overseas add extra for Alrmail.

50

uoso  TRANSISTORS 10/-

16 =% RECTIFIERS 10/-
20 anmoEs. ZENERS 10/-

25 s TRANSISTORS 10/-
10 %  SILICON RECT. 10/-
30 T TRANSISTORS 10/-
60  syor  DIODES 10/-
40 =g TOP HAT 10/-
20 em¥%x  RECTIFIERS 10/-
40 S TRANSISTORS 10/-
10 - wagw SRS 20/-
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Head Office and Warehouse
4AA WESTBOURNE GROVE
LONDON W2

Tel. PARK 5641/2/3

Z & | AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to the Head Office
‘When sending cash with order, please include 2/6 in £ for postage and bandling

MINIMUM CHARGE 2/-. No C.0.D. orders accepted

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open all day Saturday

0A2  B/- [ 6AK5 5/- | 6F12  4/- | 10P13 15/ - q EL36 8/6 | KT3s2 6/6 | PL302 13/- | U193  7/-
oA | SAKS 7% ki3 afs |ioris 15| First Quality Fully Guaranteed |38 17/ | Ktas 1770 | rrsoo ia/e | Uzsi 6
OBz  8/- | 6ALS 8/~ [6F1% 15/- | 11D3  7/- EL41 8/8 | KT4l 7/6 | PT15 15/- [ U281 12/
ocs  6/-|6AM6  4/- [6F15 1l/- | 11D5 9[- EL42 7/6 | KTa4¢ /- | PX4  320/- [ U282 12/-
OD3  8/- | 6AN8 10/~ | 6F17 e/- 12AC6  8/- EL8L  9/- | KT45 18/~ | PX25 15/- | USOL 11/-
0%4A b/- | 6AQ4  5/- | 6F18  7/6 | 12AD6 s/. EL82 8/- | KT66 16/- | PY31 5/- ( U403  7/-
1A3  4/. | 6AQs 5/8 | 6F23 10/~ | 12AE6 7/6 EL83  7/- | KTé7 45/- | PY32 8/6 | U404  5/-
1A3GT 5/- | 6ARS  6/- [ 6F24 12/ | 13AL5  7/- EL8t 4/3 | KT76 8/- | PY33 8/8 | U0l 17/
1A7GT 8/- | 6AR6  6/- | 6F25 12/- | 12AQ5 7/- ELS5 76 | KT8 23/~ | PYRO 56 UABCB0 6/3
1B3GT 8- | 6ARS 1%/6 sk2s 1%//6 12418 29- o EL86 8/~ o |TYsL e UAF42 9/-
1C5 5/- | 6A85 /- | 6HE - | 12AT7 ELS0  5/6 ME1401 i~ | PYB2  5/6 | UB4t 10/
1D6  8/- [ 6A88  6/- | 674 9/~ [ 124U6  6)- ELSL 6 5/- | PYS3 /- | UBC41 8/~
1D8GT 8/- | 6A87G 145//- 675G ;/5 12AU7 g;s ELECTRONIC VALVES EL95 %I/ M 9/- | Pyss  8/- | UBCS1 sI/-
1G4GT 8/- | BAT6 6 | 676 12AV6  5/8 EL360 22/- | MHL4 5/~ | PY301 11/- | UBF80 6/8
1GGGT 7/ | 6AU6  5/8 | 637 9/- | 19AV7 8)- | 35A3 10/- [ 5654 8/~ | DK32 8/- | BCC88 8/~ | Ersu1 2%;_ MB/PEN 8/- | PY800 6/- | UBF89 7/~
1H5GT 7/- | 6AUS 9/- | 677G 5/- | 12AW6 20/~ | 35A5 10/~ | 5670 10/- | DK40 11/- | ECC91L 3/8 | EL82u 16/~ | MS/PENT PYBO1 8/~ | UBL21 10/
L4 28 | 6AVHGTA 6K6G 8/- | 12AX7 6/ B5 18- | 6686 25/- | DK91 8/- ECC189 11/- ELL80 13/- 10/- | PZ30 8/68 | UC92 6/-
INSGT 8- . | 6K7GT 5/= | 1247 10/~ {3505  6/6 | 5749  10j- | DK92  8/- | ECC80410/- | gysy  13/. | PABCSO 7/8 | QP21 5/- | UCCB4  9/-
IR4 ~ 8/-|6AVE 5/ | 6K8  B8/- | 12B4A 9/ |35D5 12/ | 5751 1%/- | DK96 7/- | ECC80713/8 | pyhs  af. | pcss  11/- | QP25 8/~ [ Lowss 6/8
IRb /- gu&('}eu%//e 6K8G ;//5 12846 B/- IBLAGT 2/’8 sro3  100- | DL33 65’/8 ECKA0 77/1‘; Taay 1908 | pCss 11/ | QP20 8I- | UCFS0 9/
184 5~ B4 17/- | 6L6GC 12BE§ /i 4 51 10/- [} - | ECFy2 B VO2-6 UCH21 9/8
5 e l8ne® Mo |er3CC §F |13Bmy o) |s5zs 10/ | 5965 5/- | DLes 20/~ | morss 12 | ooy I- | BEST S QevORL, | Conis o
1T4 3/- | 6BRG  2/8 | 6L17 8/- | 12BY7 10/- | 35Z4G 4/~ | 6060 5/- | DL68 10/~ | KCF86 9/6 | M8  7/- | PCC84  5/8 QQV03-10 UCH43 8/-
1TSGT 6/- | 6BA6  4/6 | 6L18  6/- |.12C8  4/8 | 35Z4GT 8/6 | 6080 85/~ | D169 12/8 | KCH35 11/- | kMs5 11/~ | PCCSS 7/~ 30/- | UCHS1 6/3
W b\ b G U R OTHS Bam) mim e b s Rk | oovoegt, | L, %
1 i~ 6 G - |12 5 - | 8159 . | DL92 . | ECHBL 53 b 90/~ | GCL82 7f
o o |Gnee & |OFss 13 |isk7er 71 | 43wy 8/ | 8167 80/ | D83  4)- | Rowes 76 EMMBOS | PCC189 11U~ | qassys /e | UcLss o
1X2B /- | 6BF7 15/- | 6P28 18/6 | 12K8  8/- (50A5 12/- | 6197 20/- | DL94 6/~ | ECHBY 9/ | mns1 1s/. | POCROS 11/~ | Q892/10 &= | UFS 10/~
AR AL o A Al Al B AR A A
Soan o4l | GBy6 78 |6Q7G 61~ | 12807 /- | 50CDsGEY6 | 6939 45/~ | DMT0  5/6 | Boies ai | Exs:  of | Pores o9 | 981200 10 | UF43 8l
2651 10/ | 6BK4 28/8 | 68A7  7/- | 12867 /- | 5OLGGT /- | 7360 80/~ | DY30 8/- | {eTes of6 | Eval  7/- | pCra7 11/6 | Q81202 8/8 | UFRO 7/
2CW3 1§/- SBKTA 0l- 87 g;- 12817 2;. g;gg 1g/l6 7561 283;6 DY 971/0 ECL84 12/ | EYS3 9. | PGF80010)- | Q81203 8/8 | UFS5 ;/ls
2D21 f- | 6BLTGTA 68 - 8J7 - 5 - . 2 Q81215 12/- | UF86 -
2E25  23/8 lof- | 687 gl | 195K7 sf-|ssco 30l | Tevs  gale | Keok S0/ B AL | Eyss Ol | Py By |Qvoslz | urss k-
3A4  4j- | 6BN6 /8 | 68G7 /- | 128L7GT7/8 | 58CG 45/ | 9002  5/6 | E8ocF 27/¢ | ECL36 B/~ | E¥Y8O 18 | Dor80s 120~ 10/- [ CL4L 9/
HE, g |dae 77| Sh % che pel e 0 et Dl B b | SR moowdt) U 39
AVE  6/6 | 6BR7 11/- . | 198R7 /- - | 9005 . | Egocc 10/- | EFC - | BZ B - | R1 8/~ | UM$ 10/~
387 Bl | 6BR8 5/ | 68K7 (- | 1487 18/- | 83A1 13/ | Al820 20/ | K92CC /- | EE36 8- Rz 56 il | r2 8/- | UM80  5/-
328 40/ | 6BST 17/- | 6SKTGT 4/6 | 20D1 9/~ [ 85A1 26/- | AC/HL/DD | E180CC 8/~ | gy 85- /40 76 | DCLal 9j | R10  15/- | UMSI 10/
3D6  4l- 7/- | 6BL7GT 8/- | 20F2 18/ | 85A2  7/8 E1s0F 17/6 | Brse 8- | B2l 8- Lol o [R1B e Ul 8l
3Q4 - 6BW7 10/- | 68N7GT 5/6 ( 20L1 13/- | 85A3  5/6 | AC/HL/ E1820C 23/- | gt /- | EZ80  5/- poLss 8/6 | 8P2 4- | ver 1044
3Q5GT 6/6 | 6BZ6  8/- | 68Q7  7/- | 20P1  12/- | 90AG  46/- DDD 10/~ | EA50  2)- 8/6 | Ez81 b/~ | DUIAS G | 8P4l 5| uus -
384 5/~ | 6BZ7 11/~ | 63R7  7j- | 20P3 12/~ | 90AV 48/~ | AC/TH1 8/- | EABC808/6 | EF42 11/~ | EZ00 - 4/- | DAO00 9)- | sP61 4| TUD -7
3v4 8/~ | 6C4 3/ | 6T8 8/6 | 20p4 13/- | 90C1 18- AC/VP115I- EACO1 4/ | EF52 8/ | GSIOH 40/~ | TOLO% /6 | SU45 15~ | UVi0 8/
g A E A LA A AR R AT R TR A e R
- | 6 - | 6 A - - EBC33 - 3 - o - | UY21 6
aBzi 60/ [6CR 4/ | GVOGT @f6 (2075 8/ | LTNT 30)- | ATszs 9 | EBCAI 878 EFB0 5/ | GZ30 s sl Trs 7. | U4l 68
4THA 8/-[6C31  18/- 4/- | 2526GT11/- | 150B2 10/~ | AWG 5/~ | EBCBL 6/3 | B¥83 10/ | CZ32 %35- S O P25 5/- | UY82 98
iXis0a * | SoDscaLd: 2§28T o |mprwicloepa B | A1 o | ERCR0 48| BN 0%\ Gin daf | Denis 9 ¥¥2“2“a§’,° R &
£ - . - . N 2 2 . = o g i
100/- | 6CGT  10/- | 7AGT /- [ 30C1  8/3 | 807 9/- | AZ31 9/ | EBF80 7/6 | EF89 5/ | HABCg0 8/- | PEN4SDD | 1740  40/- :;3? 5’/(5
SR4GY 9l- |6CHS 6/~ | 7B6  11j- 30cl5 11/ [811 40 [ Azar /- | EBFs3 8/ [ EFOL 4/ | gBC90 B/ | 1%- ) ul0 8)-|vuse 8/
R g \scte o 7R T MO e\ he S Sl ) me | BB R U0 B w0 e o
3 5 J - - B o g - - b - 2 17 b||ahRs BE
5V4G  8/6 | 6CY5 8/- [ 7Cs  11/- | 30F5  10/- | 832  20/- | DAS0 4/ | ECss 12/- | BF95 5/~ | HF94  6/- 70 | Gigjzo /6 | Wil 165-
5Y3GT 5/~ | 6CY7 11/~ | 7C6 8/6 | 30L1 14/- | 837  17/6 | DAC32 7/6 | ECss 11/- | EF96 /8 | HL2  4/- | PEN38310/- | 19 ™ gop. |
5Z3 76 eDa4 15/ | 7C7 5/~ | 30FL12 19)- | 866A 14/- | DAF40 10/- | ECoo  2/¢ | EFS7 10/~ | HL2K 4/ [ PEN384 7/~ | goy gy | X76M  7/8
5z24c 7 |6D6 Bl |7HT  8j- | SOFL13 /- | 8724 40/- | DAF91 4/6 | EC91  5/- | EF1s3 /e [ HL23 6/- | PEN4SIDD | yos g | XC12 6/8
6/30L2 8/6 | 6DK6  8/- | 787  28j- | S0FL14 13/- | 884  15/- | DAF92 6/- | EC92  6/8 | EFis¢ /6 | HL23DD6/- 106 | yas 16 | X018 416
gAS 8- | ebasa 1{1;;- Y3 g;- 5011 155116 903 g;- DAK9% 9}/[0 ECC33 15;- EF804 21/- gﬁénngf gg}“ 7;: U26 12/ }‘5‘?316 ;;'
AB4 I - | TZ - | 80L1. - 56 - | DCYO . | ECC35 17/- | EF8I1 12/~ b 7 u27 718 -
c GTm; emiss 11;- 9BWG Zf gng 13;- gggA 5/- D(,ggo Z/- ECC40 9/[0 EF812 102- ﬁkgi q]l/s gil;wm- us? zoI/. Y63 5/-
6A5 - | 6F 14/~ | 1002 13/~ P12 - 4/- | DF; /- | ECC70 15/- | EF814 12/- - - | U50 5f- | 222 5/8
6ACT -|6Fs  80j- | 10D1 7 | 30P16  7/- | 959 8/ | DF6% 5/~ | ECC81 4/- | EHo0 7/6 | HL132D 4/- | PL36 9/ | use a//s 762 5/-
6AF4 10/- [ 6F5G  8/- | 1W0F1  9/- [30P18  6/8 | 991 7- | DF91 8- | ECC82 5/~ | EK90 4/6 | HL133DD | PL38 16/- | UT0  4/8 | %63 9/-
SAFOG Lo | SRS0 B |10k 10 | aopit 13/ 2080 18- | DFes 3. | Booss ofs | BLas is A F A R R A
i3 5 /- 5 . | EC HN309 15/- | PL82 7/ | 178 4/~ | 2759 -
SAGT lg;- SF80 g;- 1or1s -?/é 30PLIS %gﬂ- 5642 1}/5 DH63 g[/- ECCES /- | EL34 9/6 [ HY90 a/6 | L83  6/8 | U1 105- 503U 15/-
- gR 5 1, . | 5651 DH101 7/8 86 %7/~ | L35 5/- | KT2 7/~ | PL84 /6 | U191 11j- ! Z900T 13/-
TRANSISTORS MULTIMETERS 25 WATT SOLDERING IRONS
OC16  25/- | OC141 22/6 | AF117 8/~ | GET11612/- TYPE MF 15
0Cc23 15/~ | OC170  6/- | AF118 14/- | GET872 7/3 A.C.and D.C. voltage ranges: 200-250 watt y well made lig ight solder-
0C24 17/6 | OC171  8/- | AF124 9/- | GET875 9/6 0-10-50-250-500-1000V. ing irons with polished wooden handles and chromium
0C25 8/8 | 00200 7/8 | AF125 8/6 | GET88012/- D.C. current ranges: plated body. Angle bit of sufficient length for long life.
0C26 8/~ | 0C201 17/6 | AF126  8/- | MAT101 8/6 5001£A-10-100mA. No breakable plastics used in construction. PRICE 16/-
0C28  12/8 | 0c202 18/6 | AF127 8/- Resistance ranges: 100MQ-1MQ. (P.P. 2/-). 8pare bits 1/9. Spare elements 3/8.
/ MATI120 7/9
%;g {g;g 0C203 10/6 | AF178 1§/e MATI2I 8/6 ’11‘1:1; meter :soalso g;h)brated for
2 . | AF186 15/ | v » nctance (10-100
Skt 1) G0 1| Ao g | vanored e
- B T ments. ensitivity 2 V.
o i ﬁ%//? ATols 1si6 s B Accuricy +2.5% for D.C. and CATHODE RAY TUBES
= | AC125 6/8 | ASY26 6/6 2"‘ " 5 'y +4% for A.C. measurements. _
Sl U8 A0l 01BN UR S O | stz e pre  wom, mosmopy
oC71 5/~ AC127 8/8 | A8Z20 7/8|9N419 3/6 Type 108-IT: 24 range precision pona.ble meter. 5000 VC'R-I):;H 50I/' 3 54' SBP BOI_
oCr2  5i.| ACl28 8- | ABZ21 15/- 0.p.v. D.C. Volte: 2.5-10-60-250-500-2500V. A.C. Voits: | wopi8g,  gor 33}’1 go_ K 1 SiE
g -1 aC176 706 | Bovas 8/ | 2697 13/- | 10-50.100-850-500-2500V; D.C. current 0.5:5-50:500mA | vER1SSA  80- FCEL /- 5CPL /-
88,;2 g;' ACY17 8/8 | BCZ11 10/6 ?N753 6/6 Resistance 2000-20,000 ohms; 2-20 megohms. Power VCORI39A 80/~ 4GP4 100/- 5UP7, 60/
0076 0/: ACY18 5/8 | BFY350 6/6 28756  6/6 output calibration in A.C. for 600 ohms line. Complete 08D 80/~ 48F7 200/~ 90EG4P 180/-
0677 8/- | ACY10 6/8 | BFY52 6/6 2N1132 :’;/- with prods and batteries, £5.5.0. P. & P. 5/-.
0C78  5[- | ACY20 5/- | BSY26 8/6 | 2N1134 37/-
= - 2N1304 6/-
ooren B- | AC¥as o | Dovas /6 |2s002 ool | zexas smicon ForL-wave sribeE recrremrs | ZENER DIODE SELECTION CHART
OCSDM 8/- | AD140 18/ | GET103 5/6 280038 20/- 1B20K10 100 piv, 2 amps, dimensions 1.4 x 1.4 x .6in. 35/~
AD149 16/- | GET104 8/. 23004 20/~ 1B40K10 100 piv, 4 amps, dimensions 1.4 x 1.4 x .6in. 30/~ 250-260mW 5%: 4'7Tv. OAZ200 10/-; 5-1v. OAZ201 9§
88%2 g/’ AF102 18/ GETIO 18 - | 28005 50/- 1B100M10, 100 piv, 10 amps, dimensions 2} x 2} x 1in.85/- 5-6v. OAZ202 7/-; 6-2v. OAZ203 7/-; 6-8v. OAZ204 7,
OCan “;- AEIM 8/_ & 6 5;- 25006 90/ Postage 1/6 per rectifier, (7;5v. OAZ205 74-“;38-2“00‘&220617/-&’9-lv.ZOAZ207 9/8;
- - - 5 0-0v. BZY11 8/6; 80-0v. BZY13 6/6. 260mW 15%:
0C139 8- | AF115 7/~ GBIl 4/-|28012 140/ 4-3v. OAZ208 8/6; 4-Tv, OAZ209 6/8; 6-2v. OAZ210 6/-;
0C140 10/- | AF118  7/- | GET116 8/6 | 28018 80/- 7-5v. OAZ211 8/-; 9-1v. OAZ212 8{6; 12-0v. 0 AZ213 /8.
WE REQUIRE KLYSTRONS W Do by ALK ZaADT 19
Tz R o s s gy s mbscE Rt S
1/40, 400 p.i.v. 1 amp, TO5 outline (wire Z2A30CF v, Z2A3! v. Z2A39C; :
ended). Gne voltage 3:0v. at 10mA max...... 5/~ TYPE 723A/B and 2K25 (1:(;0;’822%1360013‘ 2120 g;)ogv 2576132292/50W3013;(, z24.4300
3/40, 400 p-i. amp, stud mounted, 3 H “0v. A F ., 2 1 4-25v.
itage 30v, At J0mA AL - 8 ALSO VALVES TYPE 813, 845, VRAZ5E 6/6. 2-5W 69 3-0v. Z3B30CF 6/6; 27v. Z3B270
BLUE SPOT, 200 p.i.v. 5 amp, stud 810, 4C35, 5C22 CF 6/8; 30-0v. Z3B300CF 6/8,5-25W 10% :4-25v. VR4T5A
voltage 3-25v. at 120mA maX. .. ...... 12/8 . . 0 8/-;5-76v. VRST5BA 8/-; 7-0v. VRTA 8/=; 11-0v. VR11A
GREEN SPOT, 400 p.l.v. § amp, stud m 116 30/- paid subject to test 8 132;22\4%;11\ 8)-." 70V 5%: 5:6v. OAZ222 9/6;
Gate voltage 3-25v. at 120mA max......... = -8v. -
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The following blueprints are available from stock. Descriptive text is not available but the date of
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House,
Southampton Street, London, W.C.2.

The Celeste 7-transistor Portable
Radio .. .. . . (June 1963) 5/-
The Spinette Record Player

The Strand Amplifier

The PW Signal Generator . } (Lo ETE

5/- Transistor Radio Mains Unit

sure )
7 Mc/s Transceiver

The Berkeley Loudspeaker Enclo-
. .. .. .. (Dec. 1962)
The Luxembourg Tuner

’ } (June 1964) 5/-

The Citizen (December 1961) .. . .. 5/-
The PW Troubadour

The PW Everest Tuner (June 1962) 7/6

The Mini-amp (November 1961) e e 5/-
The Beginner’s Short Wave Superhet (Dec. 1964) 5/-

The PW Britannic Two .. .. }

The PW Mercury Six el s The Empire 7 Three-band Receiver (May 1965). . 5/-
Beginner’s Short Wave Two Electronic Hawaiian Guitar (June 1965). . .. 5/-
S.W. Listener's Guide (Nov. 1963) 5/- .

Progressive SW Superhet (February 1966) .. 5/-

Beginner’s 5-Band Receiver

PW “"Sixteen” Multirange Meter . .
} (Jan. 1964) 5/ Home Intercom Unit

Test Meter Applications Chart ' } (Dec. 1966) 5/-

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN
% THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL ¥
RADIO, TV OR AUDIO EQUIPMENT.

im

mecical  query service

(RN

Before using the query service it is important to read the following notes:

The PW Query Service is designed primarily to answer
queries on articles published in the magazine and to deal
with problems which cannot easily be solved by reference
to standard text books. In order to prevent unnecessary
disappointment, prospective users of the service should
note that:

(a) We cannot undertake to design equipment or to
supply wiring diagrams or circuits, to individual require-
ments.

(b) We cannot undertake to supply detailed information
for converting war surplus equipment, or to supply circuitry.

(c) It is usually impossible to supply information on
imported domestic equipment owing to the lack of details
available.

(d) We regret we are unable to answer technical queries
over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query not
accompanied by the current query coupon and a
stamped addressed envelope.

QUERY COUPON

This coupon is available until 4th August, 1967 and
must accompany all queries in accordance with the
rules of our Query Service.

PRACTICAL WIRELESS, AUGUST 1967

Published on or about the 7th of each month by GEORGE NEWNES LIMITED. Tower House. Southampton Street, London. W.C.2, and printed {n

England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agerits for Australia and New Zealand: GORDO.
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NEW SOLID STATE HIGH FIDELITY EQUIPMENT

IMPROVED PERFORMANCE

MP3. Mono preamphlier.

Completely new low noise

head
grey
handbook . Outpnt L
12 338 x 3lin.

cte.

and knobs. Hize 9 3 3} x
MPA12 12
MPA25
MPA12/3
and
MPA12/15

40/45 voit supply, uses ¥ ilic

response + 1dB, 80 ¢jeto

Complete with handbook.

of two matched MI'AL12/

THE FINEST VALUE EIN HIGH FIDELITY — FULLY GUARANTEED
CHOOSE A SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS

16 ohm speaker systems,

NEW STYLING + NEW MODELS

B0 volts 3104 Overall size 90
design.

Kecord ontput sockc
~ilver front 1>annl aned 1

SP4. Mono/steren pw.uuplllh

20 ke/s, THDA
output designe. Built on to metal chassis

MPA12/3 Price £4.10.0, P.P. 2/8

MPAZ5. 26/30 watt power amplitier for use with aboy
ail layout with improved response and overall pertormat e
Input 1-0 1V for ) antpat
10 sifcon and germanium devlees, Rapply 50 60 volts, Overall sizee % 8

MPA25 Price £7.10.0,

LT,

SPB 2. Mono-slereo preamplitier. Uses ¥ silicon germaninnndevices. Zener ~tabili
Inpit i

magnetic/xtalfeerane cartridges, radio tuners, tape preamp, tmerophanes, tape
unplu. d il and te<ted on nwtal chasas with
ing knobs. Complete with input sockets and
150 MV per chaniel, Bapply 8 to 60 volis 4 mA - Overall <ize
SP6 2 Price £14.19.6. P.1". 5 -

Full rangc of crtrols and hilters,

ras previonsly adsertsed Complete sith front panel
SP4 Price £10.18.6, P.I'

MPA12/3 and MPA12/15. 12 watt power amplifiers for nse with above pre; Am;nlnn I
Tmyproved response and periormance with even lower distortion Tevels. 83
for % to 5 ohm speakers, 2428 ©

volt supply, MI® \l 215

and gern

ax illostrated, Overall w1z

MPA12 +12. Twin amiplifier for monofsterco 1w with above preamplitiers. Consisty
amplifiers (=ee above) on singl
to 16 ohtn speakers. J0/45 volts «upply. Overall size [0 a2

X Siin.
MPA12 -

Al models swituble for nse with mogt other typex of ratve or transistor «quipment
Alternatively use one of the recommended systoms.

MONO & STEREO

Al silicon low moise zener statolised civemt . 1ulf range

MP3 Price £6.19.6. I'.t

5 for 10 Lo 16 ol spe
lxmuu]mnn\ for 12 \\Mh
ar 12 ’ w nt~ Hiwh zain ~tahle pish- pull

MPA12/15 Price £5.5.0,

assis, Uotpot for 1o

12 Price £0.19.6. I'

preamplitiers. New Jde<ign
ot for 74 to
I ||‘h-|mll eirenit.

Choice of
PREAMPLIFIERS
POWER AMPLIFIERS
MAINS UNITS

MAINS UNITS.

of wrobe —fully equahised inputs for atal pu, dyn/xtal ne, radio taners, tape LLO 240 vollt 3060 ¢ = inpul.
head and preamp, replay. supplied buldt and tested onnetal chassis colapliete wath AC DO fused, Fully ~tpoothed and
arey/<ilver tront pancl. ala, Kitobe and handbook . Ontgat 250 mv, Supph 1'm iwolated, MU seties has addhitional

choke capacitoars tiltering and

patel voltage ~electar-. All types

o, o metal chassis,

PS24/40. Oy pin 24 and 15 \nlt~

L amp. for nsewith Lor2 MPALL

MPALZ/I5. ar (1) MPAL2
Price 70/- p.p.

!5 -
MU24/40. Choke ~tuoathed. Qutpnt
24 and 43 volts [ amp. for use with

boor 2 MPAIZ 3 and MPAYZS
el or (h MIPAIZ 4 12, Price $7/6
h pp. 36

MUB0. Choke
30 volts 1 amp.
MPAZS.

smoathed. Gutput
for use with 1 or 2

MPA Price 95/- p.n. 4/-

RECOMMENDED SYSTEMS

3% 2% 3. MPS+MPAIZ 15 PR40 £14.12.6
Py, 66
MP3 o MIPALZ R . Peed £13 17.8
proz2s p. B
MR = MPAZS L MUGH 21850
Pope Se
HPH+ MPAL2 4 2
ar two MPALZ 15
T dVo MU £28.5.0. p-p. 10/
BPB-24+ (DMPAI2 3+ MU24
.15.0 p.p. 10/-
SP6-2 § (DMPAZE - MUB0

1 £33.5.0 p.p. 10/6
2% Bbin. S MPALR/LS 1 PR
M 61 £24.0.0 b.p. 9/
o SP4+(QMPAL 3 - Py
£22.15.0 p.p. 9/-
AP HDMIPAILS ;) MU0
£20.17.8 p.p. 8/~
MP3 4+ (DMPAL2 3 - MUY
£19.7.6 b-p. R/

COMPLETE BROCHURE
FREE ON REQUEST

NEW SCO0P
CAR RADIO OFFER

BRITISH MADE £7.19.6 P.P. 4/6

o T

7-TRANSISTOR

MW-LW SUPERHET

PORTABLE TO BUILD

New printed circnit design with @ watt full
power nutput Fully tunable on hoth MW/

LW bands, 7 transistors plus diosde. Push-
pull ('ir('\n' UITTED 5iu. SPEAKER
LARGE FERKITE AERIAL and MUL-

LARD TRANSISTORS. Baxy to huild with
terrific results. All local pirate amdt nmmen-
tal stations. Tetal cost to B
build. Haudbook free or £6 19 6
rediest .

TOURMASTER TRANSISTOR
CAR RADIO British Made
T-Transistor MW/LW Car Radio. 12 volt
operated. 3 watt cutput. Push-button wave-
change. RF stage. Supplied built hoxed
ready to use with Speaker and Baffie. Uar
fixing kit and  manufacturers’  current
guarantee. ¥pect- | Bargain Offer. Buy Now!

P.pP.
LIST PRICE 15 GNS. £7 1 9 6 e
Push button version £11.19.8. T'P. 6.

PW AND PE DESIGNS
to build yoursel!
Kxplorer (less chassis) 78/8: Baplorer (with
chassis) 99/6: Multi-band Superhet £10.10.0.
Photo Flash slave Unit 42/6. Solid State
Ignition £6.19.8. P.P. 2/6 cxtra any model.
H.ALE. parts list on request.

VHF FM TUNER TO BUILD

NT/05 Me’s Trapsistor Superbet. Geared
tuning. Territic  quality amd  sensitivity.
For valve or transistor amyplitiers, 4 3 34

21in. Complete with sdial plate. 5 Mullard

Transistors. Phig 4 Diodes, (Cabinet Asscin-

by 20, extia) Leafict on £6 4G 6 1P

request . Total Cost to Build 214
FM STEREO DECODER

7 Mullard Transistors, Printed Circuit Design

with ®8tereo Judicator, For use with any valve

or trasastor FM. Uses pot corex to Mulland

design and germanimn and silicon transis-

tors. Leatlet on request. As used by BB,

and G.P.0O. 9 6 ]’Al/’.
. 2fe

WE CAN SUPPLY FROM STOCK
MOST OF THE PARTS SPECIFIED
ON CIRCUITS IN THIS MAGAZINE.
SEND LIST FOR QUOTATION.

OR BETTER STILL—BUY THE NEW
CATALOGUE. EVERYTHING
IS LISTED AND
AVAILABLE FROM STOCK.

Complets Kit Price .
BUILD A QUALITY 2 OR 4
TRACK TAPE RECORDER
3-speed version using ‘363’ decks
@ TWO-TRACK. Deck £10.10.0. Martin
Aupliner  £14.18.86. Cabinet an waker
7 gos, Complete kit~ with FRIEE Tin. 12004t
tape ~pare spool.
Tonlays Value £, Tgns. vy 15
. Deck £13.10.0. Martin

SEE PAGE 303 FOR
o= FURTHER RANGE
OF STOCK ITEMS

Lplitier £15.18.6.
7 gos. Complett Kits with FREE Tin. 12001t

tape sparespont. () gns.

Foday's Value £50.

@ FOUR-TRAC
Cabunet with apraker

PP 15/

MAYFAIR PORTABLE
ELECTRONIC ORGAN

Now available as

® Complete kit of
parts

@ Built and tested

@ Prebuilt assemblies

Reverberation units &

recommended speakers

and amplifiers in stock
Designed by L. W. Roche

Straightforward to build and tune—easy to play—fully guaranteed.

All parts available separately—astounding value and performance.

Start building for as little as £5.

@ Plug-in printed circuits @ 170 transistors and devices @ 10 selected tone
colours @ Fully sprung keyboard @ Vibrato @ 6 Octaves of generators .
Simple locked-in tuning @ 110/250 volt mains unit ® Cabinet size 301"

163" x

x 9” @ Weight 35 |b. Cabinet with detachable legs, music stand and

foot swell pedal @ Fully detailed building manual with photos, drawings

and full circuits.
COMPLETE RANGE OF ORGAN
PARTS IN STOCK.

H.p. FACILITIES AVAILABLE.
TRADE/EXPORT SUPPLIED.

FULLY DETAILED LEAFLET AND
PRICE LIST ON REQUEST

Call for demonstration and play the Mayfair

RELAYS, MOTORS.

Complete range
unltimet

Ev
catalogu .

in stock
L precision components,
transistors, tunnel dindes, thyristors, LIRS,
ry thing yon necd for ansateur aud profes
The largest range in the conntry, supplier< of quality com-

SWITCHES, MINIATURE COMPONENTS,

TRANSISTORS AND DEVICES

all types for every purpose. Alo panel and
radio control crystals and  parts,
ey, rectifiees and dindes.
onal apphications —ee 1967

pronent~ and eqiiiptoent Tor over 20 years.

LISTS AVAILABLE
(incorporated in fnll catalogiw)
® '1 ranxistors | Rectifiers [ XCR 7 Valves
Crystal/Zeners ete. 24 pages 1/-,
@ 4-page hi-fi stock list with discounts.
All popular makes. Free oh Tesguest,
@ Car radiv and tape r rders, Free.
@ Organs and cangonents list. Free.

HENRY'S RADIO LTD.

303 EDGWARE RD.. LONDON, W.2
PADdington 10034 I ol 7_’4 Loox)
Open Mon. to Sat, W ti. Thure. L pan.

fpen all day Saturday

1967 CATALOGUE

Hare you a copy? Fully
deteiled and  ilusdrated.
Over 200 pages of conis
ponents equipruent ete.
Over 5,000 stock items.
FULLY DETAILED
AND ILLUSTRATED.
PRICE 8/8, post paid.
5 Free disconnt vouch-
er~  wvalue  10f with
every catalogue.

200 PAGES—PLUS!
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