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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

Telephones
MACaulay 0291/3

Telegrams
SOLJOINT LONDON SW4

JACKSON BROS.

(London) Ltd.

Invite you to see
their latest designs of

VARIABLE CAPACITORS
DRIVES & TERMINALS

At Stand No.
265
R.E.C.M.F. EXHIBITION

OLYMPIA
23-26 MAY

JACKSON BROS.
(London) Ltd.

KINGSWAY, WADDON,
CROYDON. CRS 4DG

NO MBR EX INSTRUMENTATION

WIDE RANGE
TRANSISTORISED
SIGNAL GENERATOR
MODEL 27

+ Range 150Kc/s-350Mc/s

s Direct Calibration

v Mod. or Unmod. output

Y Accuracy betterthan29,
£10.18.9.

" ALSO AVAILABLE

C. R. Bridge 62 ..
Inductance Bridge 66
Power Supply Unit 61

£9.8.9
£18.8.9
£6.16.6

WIDE RANGE TRANSISTORISED
.AUDI§GENERATOR 63 f

s Range 10c/s-100Kc/s
Y Sine or Square Wave
s Accuracy & Low Dist.

v Calibrated Output
£17.3.9

Al prices include battery, post and packing

S.A.E. for Trade & Export Prompt
Leaflet Enquiries Invited Delivery

NOMBREX LTD ™™

Estuary House, Camperdown Ter., Exmouth, Devon

www americanradiohistorv com
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JASON
* TAPE *

We offer you fully tensilised polyester/
mylar and P.V.C. tapes of identical
quality hi-fi, wide range recording
characteristics as top grade tapes
Quality control manufacture. They
are truly worth a few more coppers

Demonstration without

Transistorised

IFM Tuner

CALLERS WELCOME

Gold Bonded highest qual-
ity. individually tes- 1/_
ted 9/8 doz.

SILICON H.T.

TRANSISTORS

Mullard Matched Output Kita OC81D and 2-0C81
R.F. Kits OC+44, OC45 (2) 3 transistors . .

General Purpose miniature detector A.V.C. etc.

GARRARD

GUARANTEED
TOP QUALITY
9/6
9/6
GERMANIUM DIODES
8/8 doz. 8d'
LATEST

than acetate, sub-standard, jointed or 2 ;
cheap imports. TRY ONE AND sl Ob/'gﬂl:n atha// | RECTIFIERS Al Factory Fresh, all with cartridge.
PROVE IT YOURSELF. o rancnes guarantied performance. EV26 Ceramic Stereo cariridge fitted to
i . 260v. any deck for 15{- extra.
Standard Play Long Play P ma e. Tested
S AT oriio ™ ™t 2/3 | sppe
S A | e Gaofi 1008 O 7/6 AvrosLn
il it/ (3 for 19/8)
. 900ft.1mg | &iin. 1,2001t, 13/~ Model 1,000
Tin. 1,200t.12/ | 7in. 1,300it.18/6 Model 2,000
Double Play Triple Play This beautifully eompact Model 3,000
din. 3001t 4f- | *m 900ft |5~ iy @ transistor machine (size AT80
6007t. 8/- i i 1800t 8x 4 22}in.) will give quiet- A7
1.2001t, 15/~ | 5 wtm - - e “ " er, more interference Iree re- LABS0
n. 1,8001t.18/8 | 7 dtlort 49 ‘.. e ception. Months of use from a 401 .. .. .. 8291000
Thi. 2,400¢t. 27/~ *Qnadx(uple Phs-rl i1, T staﬁdard 9 volt hatterty or i‘:s
. wot small power requirements ean be
Postage 1/~ reel HIGH QUALITY drawn_from any amplifier. Low B.S.R. BARGAINS
Post Free less 5% cn three reets LOW NOISE g i areluency shanger with | N MaeLiTE s
Quantity and Trade enquiries invited BATTERY OR MAINS - than three LF. stages coupled to a UAM + ABY-
- uble-tuned discriminator terminating in auf-
NOTE:gJargeilapelslocksiatiallibymcligs OPERATION un‘ll;t.l’. nnlgg giving ample output for all UA25 SUPERSLIM £5.10.0
qualily amplifiers.
CARTRIDGES
BARGAIN PARCELS G.C.2. Garrard Mono 16/-
- . e ] . J a = EV26 Garrard Stereo Ceramic 24/=
Including varla,b.lecnl!denhern,l.!.f( ils, I(_.ud a Vra “f ﬂ'}s appofn In-'_; Ent EUPHONIC SUPER Goramic
speaker plugsfsockets, anohs, pots, condensers, G dl
Fesistors, nuts, blts, cabinet fittings, switches, Stereo  Diamond  100mV
transformer choke, rectifier, transistors at a Output 29/-
small fraction of list value. Due to heavy
demand we are now packing them in several |
izes—TRY ONE.
31bs (post 31-) - STEREO PORTABLE
71bs. (post 5/-) 176 CABINETS
141bs. (post 6/-) 29/- Latest black and silver metal finish.
of centre cabinet size
16|m x 13in. x Sin. deep with lift up
AVOID AMPLITUDE DISTOR- Valu e |n VA LVE GUARANTEED 3 MONTHS Ildbtogfthelrﬂwgthltwo 10 x 6 speaker
cabinets which clip on ends of main
HI FI AMP BY RETURN OF POST cabiuetsi_zetuin.x;3in.x8in. making
TI O N WITH YO U R - . Satisiact.on or Money Back Guarantee on goods if returned unused withm 14 days. givizﬁ‘"q:':ﬁtgf cﬁh:’re)g.e xmlt‘ﬁ‘“g'sf gﬂl
ALL VALVES ARE NEW UNLES3 OTHERWISE INFORMED. FREE |[take almost any autochanger or
STABI LI s E D TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2-11 6d. per valve. Free over 12. :Ii)fe;)lreig.e aAtPP"“- £3.19.0
1L4 2/3(6K8GT 9/8|20P4 17/9| ECC388 0/6|GZ34 10/6(SPBL  2/9 | Ditto, but less chrome,
TRANSISTOR POWER SUPPLY | 1rRs  ais{eL1  o/6|2sLeGT 7/-| ECF8O 7/0|KTal 12/-|TDD4 /- | takes7 x4 speaker £2.19.9
184 4/9)8L8G 8/8125Z4G  7/-| ECF82 7/6|KT63 5/8|Ul4/18 7/6 | MONO PORTABLE CABINETS.
RN A R
- 0] - player, new, attractive
@® VARIABLE 0—15V. AT 2D21  5/6|6P25 12(-|30L15 11/6| ECH42 10/8| KTW6L 5/8|U35 12/8 | finish, half price. Y 19/6
0—1 AMP 3A3 6/-|6P28  9/6|30P4 11/6| ECHS1 6/9| KTW63 5/-|U37 11/~ | AUTOCHANGE PORTABLE CABI-
: S0ia  B(oa0r dfo| 30812 %07 ECDu> 4ra|MULs 3)-| UIOL 12/8 | niwer. D iariunats pambiceond
A - 30PL1 11/- - piayer. Due to‘fortunate purchase we
Y STABILISED FOR MAINS | 5Y3GT 6/6|6SL7GT 6/9/3545 9/5 ECL82 7/6|N37 9/6(U28L  9/8 | offer complete with motor
ZiG_ 6/8|6SN7GT 8/9|35L6GT 8/6| ECLS3 10/6|N78  13/-| U282 15/- | board and all fittings at only 39/=
VAR. 210 - 250V 5ZAGT 9/6|6U4GT 9/6|35wa 6/6| ECL88 9/6|/N108 13/-|U328 38/8 | PLEASE NOTE. A wide range of
! i oAss- Yle|ovaar &ro| 37eT o18 Ersd 412603 38| Uamcso'sis | T00 HI-STABS “ "are
@® RIPPLE CORRECTED 6AKS 4/o|oxa  ajo|30LCT 816\ ER30 10/ |becas ajo|uarse sip | 100 HI-STABS 9/6
6AQ5  5/-|6X5G 5/ 185BTA19[6 EF41  9/-|PCC85 7/6| UB4l  6/6 ég" Xiﬁlé 1?09 to§ mQ.
Y SHORT CIRCUIT OAT6  5/-|8X5GT 6/8| g7 g/g| EF50  3/3|PCC8S 11/9| UBCAL 3j9 | CO-AK,Jow | ‘;7;03‘; ¥d. 25 yds. 11/8;
6BA8  5/6(7B8 118|955  gjg| EFS0  4/3|PCC89 11/-| UBCSL 6/9 yds. 22/-; 100 yds. 42/8. Plugs 1/3.
PROTECTION 8BE6 5/6/7B7  7/6(g5q /.| EF85 6/3|PcClse 9/9| UBFSo 7/6 | 100 RESISTORS 6/6
GBi Golics  He|AZSL 818 ERCS  flo|bores aio| UBLSL 106 | wimebmons’
- |7 8 I i
@® HANDSOME STYLED 6BR7  9/|7H7  7/6| SBL3L 19/8\ vre1  3/6|Pcres s/3[UCeR el9 AR s, Ch
CABINET FE R R s
6B 5/- - /-| PCL83
eCs = 3/-|loct 11/-|DE92 8/6| prze 5 |pcrss o). |ucksl 10/9 | 100 CONDENSERS 9/G
8C5 5/6|10C2 12/8 DL92  6/-| EL32 12/-{PCL85 9/6| UCH42 8/6 | Minlature Ceramic, Silver, Mica etc.
PRICE ON LY 6 608 4/-|10F1 DL94  6/6| EL34 11/6|PCL86 9/6| UCHS1 7/- | 3DF toSuF. LIST VALUE OVER £4.
* GNS. 6Cy  I1/- 10LD111416 DL%  7/3| EL35 8/-PL33  8/6| UCL82 8/ 25 ELECTROLYTICS
8CD8G 17/-|10P13  9/¢| EABCBO0 6/9| EL38  15/-|PL36 11/-| UCLB3 10/8 | 4 o0 3% (6 500 mid 6 to 400
6D8  4/-|10P14 9/6| EAF42 8/-| EL41  9/9|PL38 12/6| UF41 9/ | [ i1 |37 VALUE OVER £5. 9/6
6F1 6/6(12AT7 4/9(EB4l  4/8| pr42  8/9|PL8L  7/9|UF42  6/9 g A T .
10 WATT TRANSISTOR AMP 6F8G  5/-|12AU7 5/6|EBS2  2/9| Erss e/6|pLsz 59| Urss 76 | 50 TAG S RIPS 7/6
L o 6F13 478 1%%%7 e ggg‘;ili ;;g EM80  7/- L3 8- uzag 1?)’/9 Mixed sizes 2 to 15 wi
6F1 7/6[12J7GT 9/- EM8L  7/8|PL! - -
Consisting  above  stabilised | 11 wsiizvar o BERS G0 EMOL  ZiSiPLSS  MoiULh la- Iznsmmnighmlglmlnzns
- | er23 8- 12K86T 8/6| EBFS0 7/9| EY51  7/6|PY32 9/8|UL46 10/6 o with switch, long
power pack (c.an.be used separ- | B2 O O Ehkes 70| ovst  no|eess 79| uiss e and mor‘tl;‘r;sigg'euf_;e:au log Lglég
ately), with built-in pre-amp and | §207 Si811a6%, 1508 BBER Gl EX38  Selbver S| vvst a5 | VALUB APFROX. i
controls driving two x OC26 | 876~ 5/6/20D1  §/3/ECCS1 4/9| Ezal  §/6|PY83  5/6| UYL 7/ CONNECTING WIRE
! ! A 6IYGT 9/6|20F2  0/6| ECC82 5/6{ EZS0  5/6(PYS83 5/9|UY85 5/6 | pv.C. Bright Colours. Five
main amp. in styled cabinet. | K76 2/8)29L1 16/ ECCS3 6/-| EZSL  8/-|PYSS  8/6| VRIOS 5/~ | aGtt. coilg only. 4/-
. . * | BK7GT 5/9(20P1  9/8| ECC84 7/-| FC4 8/-|PY800 7/-|VR150 5/~ | CALLERS. A very wide range of
New concept in value and de- | e8¢ 5pl20p3  o/6lECcss 5/01Gz32  9/6/P230  9/6]X68  7/9 | clectronic components wait you at alk
branches. Four enquiries welcomed.

sign. 10 transistors, selection,
vol. and tone controls equalisa-
tion.

PRICE 12aGns.

ELPICO MONO PREAMPS

DPA15, Lateat black/satin chrome flnish multiple input
channels selector bass and treble controls. Matches all
pick-ups and mikes. Provigsion tape reeording. 4 Gns
Normally 10 gns. our price o

Stackists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone Linear Rogers, Truvox, Ferrograph, Wharfedale, etc.
Poat: 1 Ib. 1/5, 1} 1b. 2/6, 2 1b. 2/9, 4 |h. 3/3, 6 Ib. 4/-, 14 1b. 5/8,

EGHNICAL

TRA DING

h
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LONDON
BRIGHTO
PORTSMOUT

SOUTHAMPTO
WORTHING

All Mail Orders to Brighton pleass

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

Park Crescent Place
Tel. 880722

350-352 Fratton Road
Tel. 22034

72 East Street
Tel. 85851

132 Montague Street
Tel, 2585

81
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“SURPASSED ALL MY

EXPECTATIONS™

M. I. CULLEN, CHELTENHAM ﬂ

JOVYSTILK
vz SYSTEMS

The Joystick VFA system is a remarkable inven-
tion. Its unique quality of high performance at any
selected frequency from 1 Mjc. to 30 Mc/s.—
particularly from difficult locations—has radically
changed the attitude of both the licensed amateur
and the shortwave listener towards their aerial
problems.

Each Joystick VFA system is complete with a
Joymatch matching unit suitable for your type of
operation.

You cannot afford to ignore the potential of the
Joystick VFA. The system is simple to use—the
Joystick VFA will clip to a chimney, tree or mast,
can be laid upon a pelmet, stood in the corner of a
room, will even give a good account of itself in a
basement.

You are strongly recommended to contact the
Joystick factory immediately (or one of our agents)
for a brochure with fuli details.

More Testimonials to Joystick Systems.

“Quite an antenna this — ZL's, VK’s and anywhere
you like to mention”. L. W. Hastings, Surrey.

U.K. Agents: G. W. Smith & Co. (Radio) Ltd., 3 Lisle Street,
London, W.C.2. Stephens-James Ltd., 70 Priory Road, Liverpool. 4.
Chas. H. Young, 170/172 Corporation Street, Birmingham, 4.
R.S.C. (Manchester) Ltd., 326 Argyle Street, Glasgow, C.1
(and all branches). Swan & Co. Products Ltd., 247 Humber Ave..
Coventry. Lasky’s Radio (all branches). G3HSC, 45 Green
Lane, Purley, Surrey. (Demonstrations by appointment).

U.S. PATENT

No. 3274600.

S. AFRICA PATENT
No. 63/4389.

UK and World Patents
applied for.

Joymatch Type 3-—General
short wave coverage SWL
{Junior model).

Joymatch Type 2A—General Joymatch Type 3A—Genera &

medium wave coverage ex- short wave coverage for
tending over short wave SWL.  Bandswitched for _;
spectrum. amateur bands. &'s
[ e e o S S S e S S e S S e

Post this coupon in the morning—without fail! 1

PARTRIDGE ELECTRONICS LIMITED |

Caister House, Prospect Road, Broadstairs, Kent.

|
| NAME. ... S P Call sign........ 0
B O ADDRESS . .vvvisveesssenneenonmumes tumimenssisss i
Tk PWE |
| —————— R ek
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MICRO SOLDERING
INSTRUMENTS |

b

New revised range

O models

5 WATTS to 24 WATTS

® HIGH PERFORMANCE

325/400°C. Some models 450°C.

MADE IN ENBLARD®

® MINIATURE

Overall lengths 6%in. to 7ZXin.
Maximum handle dia, ¥%in.

® LIGHT

Weights from Joz. to 1o0z. without flex

@ RAPID HEATING

30 seconds to 2 minutes

i

® WIDE RANGE OF BITS

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

ask for new colour catalogue

LIGHT SOLDERING
DEVELOPMENTS LTD

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

www americanradiohistorv com
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ANOTHER CODAR TRIUMPH!

THE CR.70A COMMUNICATION RECEIVER.

This completely new recelver sets a new high standard for
pverformance and finish unequalled at the price, and is a worthy
addition to the outstanding range of CODA R quality communi-
cation equipment. Frequency range: 560 Kc/s-30 Mc/s (540-10
metres) in four ranges; 560 Kcfs-1.5 Mcfs; 1.5 Mc/s-4.2 Mc/s;
4.2 Mc/s-11.5 Mc/s; 11.5 Mc/s-30 Mc/s. Slide rule scales for each
band calibrated in frequencies plus an additional logging
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
ving extremely high gain with low noise level. Panel aerial
rimmer for peaking weak svignals. Double tuned LF. Iron
caored transformers, 470 Kc/s with EF183 frame grid valve for
maximum galn and selectivity, 5 valves (including two twin
triodes) gi 7 valve line-up. Separate B.F'.0. stage for CW and
SSB reception. Calibrated signal strength 'S’ meter, i1lumin-
ated. Automatic Volume control. Panel phone jack for ‘private’
listening, 2-3 ohm output for external speaker. (Matching unit
optional extra.) Superb styling. metal cabinet in the new
Organasol Satin lustre finish. Size: 13" x 52° x 7i". For A.C.
200/250v. Ready built. Not a Kit at the fantastic low price of
£19.10.0. Carr. 7/6.
CODAR R.F. PRE-SELECTOR MODEL P.R.30. Consider-
ably improves the performance of any superhet receiver over
1,5-30 Mc/s. Uses EF183 Frame Grid Valve, and provides up to
20dB gain plus substantial image rejection, improved signal/
noise ratio and selectivity. Selector switch for either dipcle or
single wire antenna. Power requirements 180-250 volts 12mA
H.T'.6.3 volts, .3amp L. T. Size 8} x 5 x 4in. Ready built, complete
with cables, ﬁ ugs and instructions, £5.10.0. Carr. 4/6 MODEL
powered model for 200-250v. A.C. Also provides
25mA 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 receiver 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 8t x 5 x 4in.
Power requirements 180-250v, H.T. at 5mA 6.3v. .3 amp L.T.
Ready built complete with cables. plugs and Instructions.
£6.15.0. 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 comgacc transmitter for fixed or mobile use on
160-80 metres, ‘“‘The tiny TX with the BIG voice’. Size only
8} x 5 x 4in. (Base area is less then two-thirds of this page!)
High stability new type calibrated VFO. 1.8-2.0 Mc/s and 3.5-3.8
Mc/s (up to 4 Mc/s export). Air-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 supply. 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/
Recelve changeover switching available.

CODAR-KIT CR.45K MAINS T.R.F. SHORT-WAVE RE-
CEIVER. World wide reception—North and South America,
Russla, India, Australia, Far East, Amateurs, Shipping, etc.
* Separate electrical bandspread. 3 slow motion vernier
drives. yr Low loss polystyrene plug-in coils, factory-aligned.
; Dials callbrated in frequencies and degrees. ¥ Power output
watts for 2/3 ohm speaker. sx Valve line-up: ECC81, EL84,
EZ80. Size 12 x 5 x 7in. CODAR-KIT CR.43K complete with
valves. 3 colls (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/- (creédited on order). (Can also be supplied ready
bullt—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, Jr Supplied complete with valve, one coil 25-76 metres
and 4-page instruction manual. PRICE 39/8. Carr. 3/-. Extra
colls 5/- each. Instruction manual only 2/- (credited on order). /

Electrical bandspread available, Provision to add 2 transistor
amplifier.

7

Send 6d. in stamps for illsstrated leafiets #f the Codar rangae [ ) H.P. terms available ® World-wide Mail Order Service

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE

SOUTHWICK, SUSSEX. Tel. 3149
G3IRE G3HGQ
Canada: Codar Radio of Canada, Tweed, Ontario

www americanradiohistorvy com
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Mon.—Sat.9 a.m.
—5.45p.m.
R. - I = VALVE MAIL ORDER CO. e ogaCiosng
brand new Open Daily to Callers

144-146 WELLFIELD ROAD, STREATHAM, S.W.16

and boxed

Tel. STR0199,1649

6BEG  4/6 | 6K6GT 5/—
6BH6 7/~ | 6KTM  5/-
6BI6 7i- | 6K7G 13
|6BQTA 71~ | 6KIGT 46
6BR7 10/8 | 6K8M 8/6
6DRS 76 | OKSG 3(-
6B87 18/9 | 6K8GT 8/3
6BW 718 6K26 20/-
|enw7 8/8 g{%o 97;6
6c4 3/ =
A
s o |egioT 9~
6cDaG 22/ | 1847 7
| scie  5i8 | & 8/8)
68G7 -
6cws 12/~ | 8367 2L
6D6  2/9 | oo |
6ES  5/9 5k
o or. | G8K7GT 4/9
erl, Y| esLiGT 48
e 4/‘ 68N7GT4[—
orRe  4la | 8897
6F11 1206 | ousa” 5 12’
6F13 5/ | gvem 3,
6F14  12/8 | 6veG  3/8
|(§F28 114- | gv6aT 7/
6G6 2/8 | 6X4 3/6
6H6 1/3 | 8X56  4/9
ti56  Sig | Sxoor ms
sgge’r g/e t 7&7 z;«
6 - | 7
6I7TM  8/6 | 7C6 8/~
617G 4/9 [ 7D5
| 637GT 88 | 7TH7 5/—

TR7
87
Y4
9IBWE
10C1
10C2
10F1
10F3
10F9
10F18

—
=}

19/8
17/9
78
8/-
9t
12/
14/-
12/-
9/9
9/-
10/-

10LD11 10/-

10713
11E3
12AT6
12AT7
12AU6
12AU7
12AX7
12BAS
12BE6

2C8GT

3
12E!

14/-
27/8

19/8

12J5GT 2/3
12J7GT /3

12K7GT 3/-
12K8GT 8/-
12Q7GT 3/-

12847
12867
128H7
12847
128K7
| 128R7
1407

816
3/8
2/9
3/9
2/9
5/-
9/-

|

=Y

unqs 7/6 | 50L6GT 8/—|D1- 96  8/— | ECF80
20Dl 10/- | 7 DH77 3/6 | ECF82
zom 11;-|7s 4/6 DK32 7/9 | ECH21
20L) 15/~ | 80 5/- | DK91 5/~ | ECH35
20P4 17/- | 85A2 8/6 | DK92 8/- | ECH42
20P5 16/- | 150B2 14/8 | DK96 8/6 | ECHS1
25A6 66 | 150C4 12/6 | DL66 15/ | ECHB83
25L6GT 4/6 801 5/- | DLOZ  4/9 | ECL80
25Y5  6/- | 807 7/9 | DLO3 378 | ECL82
2574  6/3 | 813 80/~ | DL94  5/9 | ECL83
2525 7/~ | 866 10/~ | DL95 8/8 | ECLS
2626 11/- | 954 4/- | DL96  6/- | EF9
2aD7 5/ | 1625  5/- | DM70 5/ [ EF36
30C1  8/6 | 40224R15/- | DY86 6/ | EF37A
80C15 11/8 | 5763 10/6 | DY87  7/9 | EF39
30C15 12/- | 7193  1/8 | E88CC 12/- | EF41
30¥5 13- | 7475  2/8 | EAG  2/- | EF50
30KIA 13/8 | ATP4 1/9\E.A1;csos/9 EF80
30L1:y 126 ! ATI'S ki) EAF42 7/6 | EF85
30117 12j- | ATP7 4/6 | EB41 4/ | EF86
30P12 10/- | AU2 30/- | EBO1 -3/~ | EF89
30P1w 14/- | AU5  6/- | EBC33 7/- | EF91
30P14 14/- | AZ1 8/8 | EBC41 8/3 | EF92
30PL1314/- | AZ31  7/9 | EBCY0 3/8 | EF9!
30PL14 14/~ | CBL31 15/- | EBF80 G/G\Emsa
36A5 17/~ | CCH35 21/- | EBF83 %/- | EF184
35L6  5/9 | CL33 196 | EBFS9 6/6 | EL32
33ws  4/6 | CY5L 10/ | EBLL 17/6 | BI33
3573 10/- | DAC32 7/6 | EBL21 10/6 | EL34
3574GT 3/9 | DAFY1 3/3 | EBL31 27/8 | EL41
575  5/6 | DAF96 6/- | ECC81 3/9 | EL42
37 5/- | DOCY0 8/- [ ECO82 4/9 | EL84
42 4/6 | DF33  8/- | ECC83 5/9 | EL90
5055 8/6 | DF70 5/ | ECC84 5/8 I ELS5
5/9 | Diol 2/6 | ECC85 5/ | ELLSO
aocmcszle DF92  2/6 | BCOSS 7/~ | EMSO

-
-
19/-
11/~

503
71—

2

8/0
6[6

0[—
-

EwsL 7l | POCISION | 8190 25/~ ) UNEO 7l
EM84  7/- | PCF80 /6 | 8P4 UUe  13/8
TAUis020l6 | Lokes of | 841 1is | v 1a/6
EYsl 7| PCbsi B/ | Sl LI | UUY 3
EYS8 /6 | PCFS6 8/— | 8U25 19/6 | UY21 7/8
Ez35 4/9 | PCF801 8/9 | 8U215012/6 | UY4l 6/3
EZi0 %/~ | PCF802 9/9 | T4l ~ 8- | UY85 5/-
EZ41  8/- | PCF80510/9 | TDD4  7/- | VMPAG 17/~
Ez80  5/- | PCF80812/- | Ulo  7/- | VP4B 27/8
Fz8l 5/ | PCF8O08IL/6 | Ul4 7/~ | VR105/30

Gz30 8/6 | PCL82 7/~ | UIs 30/ /-
GZ32 9/6 | PCL83 /6 | U256  10/8 | VR150/30

Gz3i 10/ | POL84 7/3 | U26 10/ 5/
KT36 22/6 | PCLS5 8/6 | UT8  3/6 | VT25 29/
KT61 17/6 | PCL86 8/8 | U191 11/6 | VI3l 58/-
KT66 20/- | PENA420/- | U251 12/¢ | VU111 6/-
T8l 10/~ | PENB420/- | U301 13/- | VUI20 12/8
KT88 27/6 | PEN45 6/- | U403  8/6 | VU508 30/-
KTW61 4/3 | PEN46 2/ | USO1 18/8 | WBIM 5/
KTz41 8/- | PL36  B/- | UABC805/8 | X790 41/
iL4  17/6 | PL81  7/6 | UAF42 8/9 | XH1-6 5/
ML6 12/6 | PL82  6/6 | UBC4lL 8/~ | XPL5  Bj-
MSP4 12/6 | PL&3 /- | UBOSL 7/6 | XBG1.510/
MUl4 4/ | PL8s  6/6 | UBFS0 5/8 | Y63 78
MX40 12/6 | PL500 14/8 | U189 6/8 | Tubes

N37 10/~ | PX+ 18/6 | UCCE4 8/8 | SBG1 40/-
N78 15/ | PY33 8/6 | UCCB5 6/6 | SFP7 18/6
N108 15/- | PYEL 6/ | UCF8O0 8/6 | 5CP1  30/—
NGT1 3/- | PYS2 5/6 | UCH42 8/6 | CV1526 40/
NGT7 25/ | PYS3 6/- | UCHSI 6/3 | ACRI3

z4  4]- | PYS0O 7/- | UCL&2 7/8 £3.16.0
PC86 /- | PYBO1 7/- | UCLS3 8/9 | VCR97 35/-
PC88 9/ | R2 4/)- | UF41  8/- | VCRSI7TR

PCo7  7/6 | R19 7/~ | UF89  6]- -
PCC84 5/6 | RG5/500 | UL41  8/9 | VORS1IC

POCES 10/- - | urst -1 30/-

QUOTATIONS FOR ANY VALVE NOT LISTED

Postage 6d .per Valve C.W.0.Neo C.0.D.

SPECIAL 24 HOUR SERVICE
OBSOLETE TYPES A SPECIALITY

Manufacturers and ExportInquiries Welcome

84

Special 24 Hour
Express Mail
Order Service

AC127
AF114
AF118
AF116
AFi117

8/-
-
-

-
5/-

SETS OF VALVES

DAF26, DF96, DK96, DL96

BRAND NEW TRANSISTORS

0C25
oc28
0035
0C44
0C45

SEND S.A.E. FOR LIST OF 2,000 TYPES

11/- | OC71 4/6 | OC8t 4/-
16/~ | OC72  6/- | OC81m/pr
9/86 | OC75 6/~ 12
4/6 | OC76 /- | OCBID 4/-
3/8 | 0C77 8/- | 0C82  6/-

Bet of 4.24/8

0CR2D
0css
0C170
0C171
0C200

surprise
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RUA UP
EE or AC?

Just in case you don’t get it—here’s

the translation... ‘“Are youa University
Professor, Electronics Engineer or
Amateur Constructor?” All three types
find life much easier with a Home Radio
Catalogue to track down all the components
they need. Incidentally, our cartoonist has been
taking artistic licence again—our catalogue is such
a necessity that everybody buys their own copy.
Have you got yours? If not, all you have to do is to
send the coupon with a cheque or P.O. for 9/-
(7/6 plus 1/6 p. & p.), and your catalogue will I

HOME RADIO LTD. 187 London Rd., Mitcham, Surrey, CR4 2YQ

| Please write your Name and Address in block capitals

Phone MIT 3282

come by return of post. I NAME

Just t0 remind you—the catalogue lists some 6,000 com- 1

ponents with over 1,000 of them illustrated. With each ADDRESS

catalogue you also get a Bargain List, a Bookmark, an Order
Form and—just to make life really easy for you—an
addressed ervelope! Moreover every copy contains 5 vouchers,

each worth one shilling if used as directed.

| HOMERADID LTD, Dept. PW, 187 London Rd. Mitcham. Surrey, CR4 2YQ |

L ekl e e e e L |

Perhaps you will be as surprised as the pundits when you hear
the facts* about the BSR C1 ceramic cartridge *. . . another

milestone on the public right-of-way to high fidelity"—said
The Gramophone.

You could even be surprised to know that the BSR UA70 manual/
automatic turntable unit is fitted with such a splendid cartridge

-and that its all raund performance is equal to such high standards.
But maybe not. . . you could be one of those sensible peopte

who knew all alang that BSR don‘t just make a lot of autochangers
but a lot of very good autochangers.

*/f you'd like to read the independent test reports
write to Arthur Nicholls at:

BSR Limited, Menarch Works, 0ld Hill, Stafferdshire.

for better
sound reproduction

BSR UA70
SPECIFICATION
Turntahle

Wow ....._.....lessthan 2%
Flutter ................Less than D6%

Long term speed variation
Less than -5%
{mains voltage 4 109}
Rumble {ref.1kHz) —29 dB
Pick-up arm
Counterbalanced lightweight arm with eali-
brated tracking pressure control, integral
cueing device and automatic bock.
Tracking pressure (depending on cartridge)
2 grams. min.
Cartridge
The now famous C1 ceramic
Compliance 5:2 X 10-6 cm/dynes
Frequency response  20-15,000 Kz
-+ 2dB
Standard UA70 player £12.18:3*
€1 Ceramic Cartridge
sapphire stylus
diamond stylus

£2. 7.0%
£3. 1.9*
*Inc. P.T. surcharge

4
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HI-F1 AMPLIFIERS — TUNERS — RECORD PLAYERS

GARRARD
PLAYER
AT-60

TRANSISTOR MIXER., MODEL TM-1. A must for the tape
enthusiast. Four channels. Battery operated. Similar styling to
Model AA-22U Amplifier. Kit £11.16.6. Assembled £16.17.6

20+20W TRANSISTOR STEREO AMPLIFIER. Model AA-
22U, Outstanding performance and appearance. 5 stereo inputs
each channel, 20 transistor, 10 diode circuit. 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 inct. P.T.
Many other Garrard models available, ask for Lists.

HI-FI MONO AMPLIFIER. Model MA-5. A general purpose

5W Amplifier with inputs for Gram., Radio. Modern functional
appearance. Kit £11.9.6 Assembled £15.15.0

10W
POWER

AMP.
MA-12

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, UMCI1. Kit £9.2.6. Assembled £14.2.6.
Stereo, USC-1. Kit £19.19.0. Assembled £27.5.0.

DE LUXE STEREQO AMPLIFIER. Model $-33H. De luxe version of
the S—33 with two-tone grey perspex panel, and high sensitivity neces-
sary to accept the Decca Deram pick-up. Kit £15.17.6 Assembled £21.7.6

Hi-F! STEREO AMPLIFIER. Mode! $-99. 9 +-9W output. Ganged
controls. Stereo/Mono. gram, radio and tape inputs. Push-button lselec-
tion. Printed circuit construction. Kit £28.9.6 Assembled £38.9.6

POWER SUPPLY UNIT. Model MGP-1. Input 100/120V, 200/250V,
40-60 c/s. Output 6:3V 2:5A A.C. 200, 250, 270V, 120mA max. D.C.
Kit £6.12.6 Assembled £7.2.6
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ENJOY YOURSELF & SAVE MONEY

Finished models provide vears of superiative performances

DAYSTROM

NEW!

HIGH PERFORMANCE CAR RADIO, CR-1. Superb LW/MW
entertainment, wherever you drive. For 12V pos. or neg. earth
systems. Tastefully styled to match any car colour scheme. Many
special features. Send for details. Can be built for 2 total price Kit
(less spkr) £12.17.0 incl. P.T. (6 x 4 LS £1.4.5 extra)

(T T

RADIOS

“OXFORD’* LUXURY PORTABLE
Model UXR-2. 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 toy! Will
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.

UXR-1

.

WHEN IN LONDON VISIT THE HEATHKIT CENTRE
233 Tottenham Court Road, W.1
We open MONDAY-FRIDAY 9a.m.—5.30 p.m.
SATURDAY 9am.—1.0 p.m.
Telephione No.: 01-636-7349
WHEN YOU ARE IN TOWN, WE HOPE YOU WILL VISIT US THERE
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TEST INSTRUMENTS

Our wide range includes:
3" LOW-PRICED SERVICE OSCILLO-
SCOPE. Model 0S-2. Compact size 57 x
2”7 x 12”7 deep. Wt. oniy 93ib. “Y” bandwidth
2 ¢/s-3 Mc/s +3dB Sensitivity 100mV/cm.
T/B 20 c/s-200 ke/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 c/s-
500 ke/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 rm.s. and 4,000
peak to peak. Resistance 0-1Q2 to 1,000MQ with internal
battery. D.C. input resistance 11MQ. dB measure-
ment, has centre-zero- scale. Complete with test prods,
leads and standardising battery.

Kit £13.18.6 Assembled £19.18.6

MULTIMETER. Model MM-1U. Ranges 0-1-5V to
1,500V a.c. and d.c; 150p.A to 15A d.c.; 0:20Q) to 20MQ
41" 50pA meter.

Kit £12.18.0 Assembled £18.11.6

R.F. SIGNAL GENERATOR. Model RF-
1U. Up to 100 Mc/s fundamentals and 20G
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 &

return trace blanking. Kit £38.18.0. .

Assembled £49.15.0. HFW-1

TRANSISTOR POWER SUPPLY. [ -
Prices and specifica-

Model IP-20U. Up to 50V, 1-56A output
ideal for Laboratory use. Compact size.
Kit £35.8.0 Assembled £47.8.9

tions subject to change
without notice
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VALVE TUNERS LATEST MODELS

TUNERS
~—FM
AM/FM >

K 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 .LF. output of 10-7 Me¢/s and I.F. amplifier unit, with
power supply and valves (£13.13.0). For free standing or cabinet
mounting. Total Kit £16.8.0

BOOK SHELF SPEAKER

STEREO AMPLIFIER, TS-23

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

Breaks the price barrier in quality stereo amplifier cost. Incorporates ail the
essential features for good guality reproduction from gram, radio and other
sources. 3W rms (15Q2) 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
i i i i Good performance from a Mini speaker with the "AVON’ BOOKSHELF
b it 15% availaRlBlftwo Linits for v aonianicsas. SPEAKER SYSTEM. Occupies the minimum space consistent with first
class reproduction. Only 73" x 131" x 83" deep. Two special speakers 61°
BASS, 33" HF unit and crossover network. Kit £4.18.0 incl. P.T. Walnut
veneered, Fully finished cabinet, kit £8.18.0.
TOTAL PRICE KIT £13.16.0 incl. P.T.
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Build Britain’s Best Flectronic Kits

No special kit-building skills or Electronic knowledge required

MULTIPLEX DECODER, Model SD.1. Convert above models
to stereo at low cost. Transistorised circuit. Self powered. Compact,
matching unit. Kit £8.10.0. Assembled £12.5.0.

E=———=u0osr:Ton

“AMATEUR” EQUIPMENT

80-10m TRANSMITTER, DX-40U.
Power inputs 75W. C.W., B60W peak
CC phone. Output 40W to aerial.
Provision for VFQ.

Kit £29.19.0 Assembled £41.8.0

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.

The BERKELEY SLIM-LINE
SPEAKER SYSTEM, fully finished

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

walnut veneered cabinet for faster con-
struction.  Special 12” bass unit and
4”7  mid/high frequency unit. Range
30-17,000 ¢/s. Size 26" x 17” only 72" deep.
Modern attractive styling. Excellent value.

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 £62.10.0

Kit £19.10.0 Assembled £24.0.0
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

COTSWOLD SPEAKER SYSTEMS.
Outstanding performance for price.
MFS: Size 36" x 161" x 14" deep.

Kit £25.12.0 Assembled £33.17.0
STANDARD: Size 26” x 23" x 143" deep.
Kit £25.12.0 Assembled £33.17.0

COMMUNICATIONS TYPE RECEIVER. Model
RG-1. A high performance, low cost receiver for the
discriminating listener.  Frequency coverage: 600
ke/s—1-5 Mc/s and 1-7 Mc/s-32 Mc/s.

Kit £39.16.0 Assembled £53.0.0

Berkeley

THRIETITET e e g e

Send for
. this
. Catalogue

 its FREE

28 pages, many models
in colour. .. Hi-Fi Audio,
Radio . . . Amateur gear,
Britainslargest selection
of top quality, electronic

=
Heathkit ==

GRID DIP METER Model GD-1U. Covers 1-8 o COIY

230 Mc/s in 5 bands. Can be used as absorption wave-meter. Aligns IF
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 350 kc/s 17/6 extra.

-

OUTSTANDING “AMATEUR’ EQUIPMENT, Note lower prices.
A wide range of American Amateur SSB equip-
ment is now available in the U.K. Why not send
for full details of range, for example:

FILTER TYPE SSB TRANSCEIVERS
Models for 80, 40 or 20 metre bands.

kits. Model HW-12A (80M) £53.10.0 Kit. 80M Transceiver
. Model HW-32A (20M) £53.10.0 Kit price inc. duty, etc. HW-12A
Mail for your own copy Today! —) —— e L e e e
’_T:) DAYSTROM LTD. Gloucester. Tel. Glos. 20217. _—l
| Please send me FREE CATALOGUE YES/NO |
- . Further details of model{s). .. ...... ... ... ... ... . . ... .. ... .... |
Deferred terms available in UK over £10 | . e l
. . R INAME ... .............. o el o b R S el L -
Prices quoted are Mail Order prices, [ADDRESS  hoh 1tz » Ml « -Toa e bef vk e b v e e B5o0 |
retail prices slightly higher. LA ey AT SR R e - S TDERT. PG §
87
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HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TA1

® Peak out-
put in excesa
of 1§ watts,

components.
® Built on
printed circuit
panel, size 6 x 3in
® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 ohm
speakers. @ Transistors (GET 114 or 81 Mullard 0C81D
and matched pair of OC81 ofp). ® 9 volt operation.
@ Everything supplied, wire, battery clips, solder, ete.
@ Comprehensive easy to follow instructions and
clrcu.lt diagram 1/6. (Free with Kit). All parts sold
separately.

SPECIAL PRICE 45/-. P

Also ready built and tested, 52/8. P. & P. 3/-.

A pair of TAls are ideal for stereo

STEREO AMPLIFIER
Incorporattng 2 ECL86s and 1! EZ80, heavy duty,
double wound mains transformer. Output 4 watts
per channel. Full tone nnd volume controls. Absolutely
complete.

o, Super De-

g -‘q..--'"' luxeversion

40  withECLSS

= valvessepa-

rate bass treble and balance

{T}] controls Fullfeed back 8 gna.
P. & P.8/-.

6 TRANSISTOR AND DIODE
SUPERHET
. A first-class 2 b het. @ Printed
circult panel (size 8% x 21in.). @ 3 pre-aligned IF
transformers @ High-gain Ferrite Rod aerial. @ All
First-grade transistors @ Car aerial winding. @ Push-
pull output @ All partssupplied with simple Lnstructionx
All parts sold umltely. Bet of parts if purchased at one
time ONLY £4.5.0. & P. 2/G (Circuit diagram 2{-
Free with set of plrt.s
35 OHM SPEAKERS
Suitable for use with above. 2in. Goodmans’ Ideal re-
placement for most pocket poitables, 8/6; 31in. 12/6;
7 x 4in., 21/-; P. & P. 2!- per speaker.
Portable CABINET
Size approx. 9} x 6} x 3hn Suitable for above using
31in. speaker, 25/-, P.
COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET
3 IF transformers one oscillator coil one driver trans-
former and wound Ferrite aerial (med. long and car
aerial couplng), 82/8 complete post 2/-. 6 transistor
printed cireuit board to tch 8/8. Post 1/-. Circuit
dlagnm 1/6 extra.

BRAND NEW TRANSISTOR BARGAINS
GET 16 (Matched Pair) 15/-; V15/10p, 10/-; OCTL
6/-; OCT76 8/-; AF117 7/8.

et of Mullard 6 tramsistors OC44, 2—0C45 OC81D
matched pale OCSL 25/-, ORP12 Cad

BRAND NEW T.V. U.H.F. TUNER AND
SOUND AND VISION | F PANEL

By world famous maker. 1

ot TV sets to BBC2 (625 line remptlon) OFFE’RED
(less valves) AT THE BARGAIN PRICE OF ONLY
27/8. Post paid. (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
entered into regarding this item).

—
QUALITY RECORD PLAYER AMPLIFIER
A top quality record phyer amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in, w. x 3in d. x 6in. h. Ready built
and tested. PRICE GDIG. P. & P. 6/-.

ALBO AVAILABLE mounted on board with out-
put transformer and speaker ready to fit into cabinet
below. PRICE 89/8. P. & P. 7/8

DE-LUXE QUALITY PORTABLE R/P

CABINET
Uncut motor board size 14} x 12in. Clearance 2in below,
5}in. above. Will take above amplifier and any B.8.R. or
Garrard Autochanger or 8ingle Player Unit (except AT60
and 8P25) 8ize 18 x 15 x 8in. Price $3.9.8. Carr. 9/6.

4-SPEED PLAYER UNIT BARGAINS
All brand new in maker’s originsl packing.

BB.R.TUM2 ... ...cooeianens £3.9.6 Carr. 5/8.
GARRARD 8P25 De Luxe ....£12.0.0 Carr. 5/6.
B.8.R.G U7 with unit mounted pickup arm.
£4.18.8 Carr. 5/6.
AUTO CHANGERS
t B.8.R. UA25 Super 8lim. .£8. 2.6

GABB.ARD 1000 with special Hi .£6.19.6
GARRARD 2000 £7.10.0. GARRARD 3000 88.15.0
GARRARD AT60. £10.10.0 Carr. 6/6 on each.

All the above units are complete with t/o mono head
and sapphire styli or can be supplied with compatible
stereo head for 12/6 extra.

BRAND NEW CARTRIDGE BARGAINSI
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
bin., 12/8; 64in. 15/-; 8in. 22/6; 10in. 27/8; 7in. x 4in.
16/-; 10in. x 6in. 27/8.

E.M.I. 8in. x 5in. with high flux magnet, 31/-,

E.M.I. 13} x Sin. with high flux ceramic magnet, 42/-.

(16 ohm 45/-). P. & P. 5in. 2/-, 6} & 8in. 2/6, 10 & 12in.
3/6 per speaker.

SPECIAL HARVERSON OFFER!
FM/AM TUNER HEAD
Beautifully designed and
precision engineered by
Dormer and Wadsworth
Ltd. Supplied ready fitted
with twin .0006 tuning
condenser for AM connec-
tion. Prealigned FM sec-
tion covers 86-102 Mc/s.
LF. output 10.7 Mc/s.
Complete with ECC85 (6L12) valve and full circuit dia-
gram of tuner head. Another special bulk purchase
enables us to offer these at 87/8 each. P. & P. 3/-. Order
quickiy! Limited number also available with precision
geared 3:1 reduction drive, 30/-. P. & P. 3/-.

MATCHED PAIR AM/FM LI.F.s
Comprising 1st I.F. and 2nd LF. discriminator (465kc/s
{10.7Mc/s). Bize 1 x 1} a 2}in. high. Will match above
tuner head. 11/- pair. P. & P. 2/-.

SPECIAL PURCHASE! TURRET TUNERS
By famous maker. Brand new and unused. Complete
with PCC84 and PCF80 valves 34-38 Mc/a I.F Biscuits
for Channel 1 to § and 8 and 9. Circuit diagram supplied.
ONLY 25/- each. P. & P. 3/9.

GORLER F.M. TUNER HEAD
88-100 Mc/s, 10.7 Mcfe I.F 15/- plus 2/- P. & P. (ECC88
valves 8/8 extra).

3- VALVE AUDIO AMPLIFIER
MODEL HA34
Deaigned tor Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal

_ chassis, size 7Hin. w. x 4in. d.

= x 43in.h. Incorporates ECC83,

i ' % EL84, EZ80 valves. Heavy

"3 3‘ duty, double wound malns

S transformer and output trans.

former matched for 3 ohm Bass, Treble

and volume controls. Negative feedback line. Output 4}

watta. Front panel can be detached and leads extended
for remote mounting of controls.

The HA34 has been spectaily designed for us and our

quantity order enables us to offer them £ 4 5 0
complete with knoba, valves. etc., wired bt
and tested for only P. & P.6/-

SPECIAL OFFER!
Limited number of 12in. 10 watt “R.A."” Bpeakers:
3 ohm 25/-; 15 ohm 87/6. P. & P. 3/8.

£.M.1. PLASTIC CONED TWEETERS, 2{in. 3 ohm.
Limited number 12/6 each. P. & P. 1/8.

BRAND NEW HEAVY DUTY 12in. SPEAKERS.
Response 45 c¢/s—13 Kec/s. 1{in, volce coll. Available in
3 or 156 ohma. Guaranteed full 1§ watta British rating.
Heavy cast aluminium frame. These are cwrrent pro-
duction by world famous maker and as they are offered
well below list price we are not permitted to disclose the
pame. LIMITED NUMBER ONLY. UNBEPEATABLE

HSL ‘'FOUR’ AMPLUIFIER KIT
A.C. Mains 200/250v., 4 w:tti using ECC83, EL84, EZ80
. . valves.

@® Heavy duty double-wound
maina transformer with elec-
trostatic screen. @ Separate
Bass, Treble and Volume con-
trols, giving fully variable
boost and cut with minimum
insertion loss. @ Heavy nega-
i.tive feedback loop over 2
stages ensures high output at

at 89/6. P. & P. 5/-. Also 26 watt Guitar Model
at 25.5.0. And 356 watt Guitar Model 8.8.0.

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS. Approx. 54in, wide. Usually 85/- yard. Our
PRICE 13/8 per yard length. P. & P. 2/6 (min. one yd.)
B.A.E. for samples.

Cell 10/6.
EDISWAN MAZDA

PXA101 8/6; XA103 6/8.
R.F.1. Pack: 1—PX A102 Mixer; 2—PXA101 L.F. Amp.
(Equlv. O(M4 and OC45) .

R.F. 2 Pack: 2—PXAI0L IF.’
PX A102 Mixer
L.F.6 Pack: Consisting of PXB113 Driver Matched pair.
PX171 mounted complete with heat sinks (Equiv.
OC81D and 0C81) 12/6
ALT. TRANSISTORS POST FREE

LATEST COLLARO MAGNAVOX 363 TAPE DECK
DE LUXE. Three speeds, 2 track, takes up to 7in. apoois.
10 gns. Plus 7/6 Carr. & ins. on each (Tapes extra).

SPECIAL OFFERI
GENUINE HIGH QUALITY TYGAN FABRIC.
48in. wide. Our price 10/- per foot run. P. & P. 1/6.
30/- per yard run. P. & P. 2/8.

SEM1 SHROUDED DEOP THRO® MAINS TRANS-
FORMER. Tapped pri 200/250 v. Sec. 300-0-300 v. at
110mA. and 6.3 v. at 3 amp. (E/8 screen). Btack size
3% x 34 x 1}in. 30/-. P. & P. 3/6.

M TRANSFORMER, For Transistor power supplies.
Pri. 200/240 v. Bec. 9-0-9 v. at 500 mA. 11/-, P. & P. 2/6.

MAINS TRANSFORMER, For transistor power supplies.
Tapped pn 200-250 v. Sec. 40-0-40 at 1 amp (with
screen) and 6.3 v.at .5 amp for dial lamps ete.

PORTABLE TAPE RECORDER CASE
Beautifuily made and expensively finished in dark
grey heavy grade rexine. 8atin Chrome metal grille
front and chrome fittings. Speaker aperture 9" x 4=,
Overall aize 16}” w. x 15 d. x 74 h. Will take any
standard tape deck or single record plaver_ Limited
number only. Worth at least £5. OUR PRICE 49/6.
P. & P. 8/6. Brand new and unused
ACOS CRYSTAL MIKES. High
use. High sensitivity, 18[8. P.&P.1/6
ACO8 HIGH IMPEDAN CRYBTAL STICK MIKES.
Listed at 42)-. OUR PRICH 81/~ P. & P.1/6.

Dual Purpou Bulk Tape Eraser and Tape Head Demagnet-

u‘np For desk or hand

Drop thro mounting . Stack size 1} x 3} x 3}in. 27/6.
P. & P. 4/6.

MATCHED PAIR OF 2§ WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. 8tack gize 1§ x 1# x #in.
Output tranas, tapped for 3 ohm and 15 ohm output.
10/- pair plus 2/- P. & P.

7-10 watt OUTPUT TRANSFORMERS to h pair
ECL M'uleln push-pull to 3 ochm (mtput. ONLY 11[-.
P. & P. 2/6.

MINIATURE PRECISION AIR-SPACED TWO GANG
TUNING CONDENSER, 176 +176 P.F. size 1}"w x }'d x
14"h with vanes open. Bullt in trimmers §/-, P. & P. 1/-

'rwm TELESCOPIC AERIAL, Comprising two 3-section

iser, 85/-. P. & P. 3/-.

NEON A.C. MAINS INDICATOR. For panel mounting, cut
out size 14 x § x 4in. deep inc. terminal. White case with
lens giving brighter light. For mains 200/250v. 2/6 each.
P. & P. 6d. (6 or mere post free).

d rods. Closed 12in. each extending to
82111 Completely udjus:nble from vertlcal to horizontal.
bracket,
coax lead and plug. Suitable !or F.M. or TV. 13/8.
P & P, 2/6.

quality with very
low distortion factor. ® Suitable for use with guitar
microphone or record player. @ Provision for remote
mounting of controls or direct on chassis. @ Chaasia aize
only 7tin. wide x 4in. deep. Overall height 4}in. @ All
components and valves are brand new. @ Very clear and
concise instructions enable even the inexperienced ama-
teur to construct with 100 % success. ® Supplied complete
with va.lm output transformer (3 ohms only) screened
lead, wire, nuts, boits solder etc. (No extras to buy).
PBlCE 70[8. P. & P. 6/-.

clreuit d ical layout and
parts 1ist 2/6 (free with kit).
This kit although similar in appearance lo HA34 employs
entirely different and advarced circuilry.

10/14 WATT HI-FI AMPLIFIER KIT

A Btylishly fin-
ished  monaural
amplifier with an
output of 14 watts
from 2 ELS4s in
push-pull.
reproduction  of
both musio and

anpouncementa to follow each other. Fully shrouded
section wound output tnnstormar to mntch 8150
speaker and 2 ind d volum

bass and treble controls are pmvided giving good lift and
cut Valve line-up 2 EL84s, ECC83, EF86 and EZ80
rectifier. Simple instruction booklet 1 /6 {¥Free with parts )
All parts sold separately, ONLY £7.08. P & P 8/6.
Also available ready buil', and tested complete with std.
input sockets, £9.5.0. P. 8/8.

case for above 28/8 P. & P.7/6.

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

HARVERSON SURPLUS CO. LTD.

(FPlease write clearly)
PLEASE NOTE: P, & P, CHARGES

170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 QUOTED APPLY 70 U.K. ONLY
prrormigiiald SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES THARGED ExTRA. T ORDERS
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jHousehold
Heating

Supplies 1
brings
central
heating

price down

you save 150 on
DLV instltations!

OIL —
GAS —
SOLID FUEL

You can do better than
buy Central Heating at
“frozen” prices—you can
save at least £150 by doing-
it-yourself—and you get
FREE advice before and
during installation.

Free delivery to your home.
NO DEPOSIT—5 YEARS
TO PAY. Branches at
Croydon, Wood Green,
Tottenham, Bedford, Man-
chester and Leicester.

Powell Dufiryn
G45 Gas Boiler

To: Household Heating Supplies Ltd.

A 7 liford Lane, liford. Essex ILF 5098/9
H Please send further details.

NaAme .. ... oo e

Address ... ... e

Telephone ...l e, P.W.6.67

TEGHNIGAL
TRAINING

/n radio television
and electronics

Whether 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
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why notfill in 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, S.W.11 |

Please send me the 1CS prospectus—free and without obligation.

(state Subject or Exam.)

NAME ... .. e

ADDRESS . -

......................... €.67

INTERNATIONAL CORRESPONDENCE SCHOOLS
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BRADFURD Tel. 25349 DARLINGTDN 13 Post R.S.c LE'CESTER 32 High Street MANCHESTER (No half-

10 North Parade. (Half-day Wed.) House Wynd (Half-day Wed.) (Half-day Thurs.) Tel.: 56420 day) 60A-60B Oldham St.

Tel.: CENtral 2778
BRISTOL 1« towsr coste EDINBURGH vco v (TFi centhes 170.) LEEDS 51 comy tocca MIDDLESBROUGH
St. (Half-day Wed.) Tel. 22904 Street (Half-day Wed.) Arcade, Briggate (No half-day)
BIRMINGHAM 53 g, To!-s Waverley 5766 MAIL ORDERS TO:102] Tel.: 28252 mdn':::':;’)ﬂ_rer?ﬁogémlf-dav

Western Arcade, opp. Snow Hill GLASGOW 320 argyiest. | MenconnerLane, 8ram-| | \yERPOOL 15 paie st NEWCASTLE upontvne

Station. CENtral 1279. No half-day (No half-day) Tel.: CITy 4158
DERBY e 10 y R 403 Sauchlehall St. Tel: 332-1572 under £1. Terms C.W.0. (No half-day) Tel.: CENtral 3573 44 gjackett Street Opp Fenwlcks
smaston

4 or C.0.D. Postage 4/6 Store (Hall-day Wed.) Tel.: 21469
The Spot (Half-day Wed.) HULL o Paragon  Street extra under £2. 5/9 extra LONDON 5 Edgware Road, Sl‘ieE(Fi:lElzD S
Tel. 41361 (Half-day Thursday) Tel.: 20505 under £5. Trade supplied. W2 (Half-day Thurs.) Tel.: PAD 13 Exchange

S.A.E. wlth enquirles 1629. 96 High Molborn, WC1 Street, Castle Market Bldgs.
AUDIOTRINE PLINTHS | picase. Hi-FI CATALOGUENOW| Tel.: HOL 9874 (Half-day Sat)  (Half-day Thursday) Tel.: 20716

for Record Playing units, AVAILABLE price 3/3 post pald. *

Teak finish cut for Garrard | Personal shoppers welcome. Open ail day HIGH FIOELITY LOUDSPEAKER UNITS

= ATSO mogPQ%OmorATgo%];mz Sats. except Migh Hoiborn branch. Cabinets of latest styling Satin Teak or Walnut,

acoustically lined (and ported where appro-

GL68. Available with clear priate). Credit Terms available on all units.
Perspex cover as illustrated ALL LEADING MAKES DF HI-Fi
66% 51031 Compiete. EQUIPMENT STOCKED Cash or Terms| | MIN 8 %Xﬁ;ﬂ?&ﬂf % 5p Bpecianly des.
RECORD PLAYING UNITS Full range Hi-Fi Furniture ., zmed high flux Sin speaker with low
Ready for plugging in to Amplifier or Tape Recorder. aEH ame! 5
RP2 c°n51é’ung“€f Garrard SP25 fitted Goldring | HI-FI LOUDSPEAKER ENCLOSURES ikl Toak veneered cabinet. f/19/11

90 high compliance ceramic Stereo/Mono Al t

dmn ypes of pleasing modern design
°§f§€h‘?h ‘}qs“'l“slaggg"’c 0{151131 19' Gns acoustically lined and ported and
D cozenINorrallys Gy beautifully finished In light Teak or

RP3 Asga?);e ng with Goldring Lenco GLED Trans- Walnut veneer. Credit terms available.

The DORSET  si56 16 2 11 x sin,

Response_ 45-18,000 c¢.p.s. Ral
t and G390 Cartridge. Normally watts. Fitted Audiotrine HFBllD

- JES. Size 16 x 11 x 8in, Gives -ty speaker, Impedance 3 or  f£7 0
gt‘;f;‘ bst‘;it% 1;11‘1‘312?.5 YRl Carr?ilslls: 6L2 Gns. pleasing results with 8in. Hi- £4 15 0 15 ohms. Carr. 7/6 / /
o | The DORCHESTER 5150 24 x 15 x 101n. Fitted

TAPE AMPLIFIERS 4.5 Watts Output | e §

Suitable for use with Magnavox 363 Decks. Switched
equalization. 200-250v Mains A.C. £6 1 9 1 1

ES. For optlmum Dberform- s R 12

ance with any Hi-Fi 8in. ﬁ\;diotrlne HF101D Speaker. Rating watts.

I pedance 3 or 15 ohms. Frequency 1

' ;gexag‘%r %‘::3,.22 x £5 Response 30-20.000 c.p.s. Carr. 15/- 1 2 2 Gns.

SE10. For 10in, Hi-Fi speaker The GLOUCESTER The BRONTE
T

| with provision for tweeter. | Size 24 x 20 x 8in. Size 22 x 15 x 9in.

Originally 13 Gns. Size 11”7 x 21" x 6°
AUDIOTRINE HI-FI 'SPEAKER SYSTEMS Size2ixloxoln f§.19.9 | fZin | Hieh  fud Fitted Wharfodalo

Consisting of matched 12in. 12.000 line, /f,\ C@ sExz_l 21;‘;1): outstanding performa.nce with | Cross-over unit
i

Super 8 RSDD or
Audiotrine HF
816D Speaker, with

15 ohm high quality speaker: cross-over Hi-Fi speaker. Cut Gns and Tweeter.
Roll surround and

unit and Tweeter. Smooth response for tweeter. Size 24 x 20 x 10in.
and extended frequency range ensure

Rating 10 watts,
Carr. 10/- | Smooth response

dual cone. Rating

surprisingly realistic  reproduction. 20-20,000 ¢.p.s. Im- 2 6/10 tte. Im:
gmg?rgol%g’?ftﬂ%tm%mg 5 Gns. | NEW RANGE OF LINEAR pedance 15p %hms. L2t dancgvaaor 15 Ohnl;s
129/10 speaker 7 Gns. Carr. 8/9. Carr. 6/9 HI-FI UNITS STOCKED carr. 15/-. 12 Gns. Carr. 15/-. Gl‘ls.
R.S.C. STEREO/TEN HIGH QUALITY AMPLI FIER
Tweeters R.A. 3 ohm or 15 ohm 25/9 A complete set of parts for the construction of a unit 6 watts high quality

output on each channel (total 10 watts). Sensltlvity 1s millivoits. Suitable
all crystal or ceramic stereo heads. Ganged Bass and Treble Controls. Provision
is made for use as straight (monaural) 10 watt amplifier. Valve line-up ECC83,
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. Point to point wiring
dlagrams and instructions supplied. Send S.A.E. for leaflet.

Or supplied factory assembled with 12 months’ guarantee for 11 gns. £8 15 0
amp tone control Terms: Dep. 36/- and 9 monthly payments 25/5 (Total £13.4.9). Carr. 11/6
stages. Outgn:; for 3,

flionendpioNoim epke! Lt#. %) |R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER
Circuit and all parts mcludmg 9 lal.est. PROVIDING 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT ON
type semi-conductors. £4 9 Post |[EACH CHANNEL. SUITABLE FOR “MIKE", GRAM, RADIO OR TAPE,
Heat sink and full wir- 5/- | Employing valves ECC83, ECC83, ECL86, ECLS6, ECL86, ECLS86, EZ81. l’-‘requency
ing instructions or with printed circult | Response: +2dB 30-20,000 ¢.p.s. Hum Level: 65dB down. Sensitivity: 5 millivolts
fully wiredand tested2l/-extra. Frequency [ maximum. Harmonic Distortion: (each channel): 0.2%. kFour-position tone -
Response: + 1dB 20-20,000 c.p.s. Ilarmonie | compensation and Input Selector Switch. *Stereo/ ono swit

Distortion: 0.1%. Hum and Noise: [ % Will amplify direct from Tape Heads. xNeon ndicator. kxHandsome Perspex Frontplate.
—80dB. Sensitivity: 2mV. Bass Control: | kSeparate Bass *Lift” and “Cut’ and treble “Llft" and “Cut” controis. Output transrormers are high-
4+98dB to —14dB at 40 c.p.s. Trebie Con- |quality sectionally wound to required specification. Output matching for 3 and 15 ohm spkrs. o 14 GI'IS
trol: +8dB to —13dB at 10 Kc¢/s. Will | each channel. Complete set of parts, polnt-to-point wiring diagrams and 1ns|:ruc|:10ns arr. 12 a
operate from batteries giving 24v. Suit- | Or factory assembled, tested and supplied with our usual 12 months gu. 19 G
able Power Pack Kit47/90orready built 69/9 ® Or Deposit £3 and S monthly payments 43/2 (Total £22.4.6). Send S. A E for leaﬂet Carr, 12/6 ns.

RSC.TFM1 TRANSISTORISED VHF/FM RADIO TUNER TG IeL D

15 watt HI-FI TRANSISTORISED

AMPLIFIER TYPE A15
with integral pre-

Heav;
Total cost of parts “ High-sensitivity % 200-250v. A.C. Mains LOUDSPEA KERS cons@,’-ucﬁgi?
with detalled wiring S = q operation. + Sharp A.M. Relection. | Latest high efficlency ceramic magnets.
diagramsandinstruc- || x Drift-free receptlon. % Output amble | Dual Cone for extended frequency range.
tions. 1 = et © for any amplifier (approx. 3500 m.v.). Plastic treated surround elving
c 10/_1 ) Gns. . *Simple aligniuent instructions.x Output .. low fundamental resonance. Res-
arr. available for feeding tuning meter. N\ ponse 40-18,000 c.p.s., Impedance
Or factory built = 4 % Output for feeding Stereo Multiplexer. 3 or 15 ohms. Carr. 5/6.
15¢ Gns. Or in Teak e “ Tuner head using Silicon Planar Tran-
finished cabinet as sistors. % Designed for standard 80 ohm co-axial lnput i FS11D 8in. 10 WATT 4 Gns
illustrated 194 Gns. Made to visually match our Super 15 and 30 ih HF101D 10in. 1 2 WATT 5 Gns.
Terms: Deposit £5 standard of performance and reliability. The pre-wired tuning head faci ! HF100D 10i WATT £5.15.0

and 9 monthly pay-  tates speed and simplicity of construction. Printed circuitry. Only first grade
transistors and components used. Our latest product giving you the best at |

ments 39/-. ’0 WATT £6.15.0
Total £22.11.0. balf the cost of comparable units. Stereo Multiplexer available.
e ————————

HF127D 12in. 30 WATT 9 Gns.

UPER 30 STERED AMPLIF/

ULLMW%ST‘HI{ISI e '0 e 150 hma.ins. SPECIFICATIONS COMPARE MORE 5 EUAIL ychANN%lefg(s}}ozl gFC’{‘HhtglUPLR

OUTP TTS . cont. ohms. THAN FAVOURABLY with SIMILAR . Emplo Twin Printed Circ ose tolerance
5 WATTS R.M.S. cont. into 3-4 ohms. 7 2 € Ganged Pot,s Matched Component:

eak power output 28 watts. | > MPLIFIERS AT TWICE THE COST | ¢p g6 TALK: —52dB at 1,000 C.D.5.

UC lON CONTROLS: 5 position Input Selector,Bass Control,

Treble Control, Volume Control, Balance Control, Stereo/

e CII * Mono Switch, Tape Monitor Bwitch, Mains Switch.

INPUT SOCKETS (Matched Pairs). (1) Magnetic P.U.

EQUALISATION to Standard R.LA.A .C.L.R. ; : =~ .( All  (2) Ceramic or Crystal P.U. (3) Radio/Aux. (4) Tape Head/

Characteristics for Gram and Tape Heads. i - “A>4 1l Microphone. Operation of the Input Selector Switch

FULL TAPE MONITORING FACILITIES. s X a-e assures appropriate equalisation.

SENSITIVITIES: Magnetic {;U 4 mv, ?rfysta}ll o = Rigld 18 s.w.g. Chassis. Size approx. 12in. Wide, 3in. High

Ceramic P.U. 400 mV. Microphone 43 mV. Tape Hea — and 8in. Deep. Neon Panel Indicator. Attractive Facia

th %XURFE%)YI%é é’lr) S&?E"i g d% 2oy mv. eps Plate and Spun Silver Matching Knobs. Above facilitles, etc., except for

TREBLE CONTROL: + 1548 to— 1448 at 10 Ko/s. | Ganging and Balance Control. apply also to Supsr 16.

: UM PR THESE UNITS ARE EMINENTLY SUITABLE FOIRR USE WITH

O CONI‘I})%T(;’I{’ZI‘ION 1105dB Rl&lg 1"000 c.p.8. VEI‘% 7odH. l ANY MAKE OF PICK-UP OR MICROPHONE (Crystal, Ceramic,

gﬁé‘x ONV{ECFEEDBACK' S%B Watts 2 Magnetic, Moving Coil, thhon) CUR.R NTLY AVAILABLE,

Kit of ts with full tructi na.ldef.alls d l SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY
o B R O o s nctio 'sand Gns. | USING, wiTH FIRST dRATE ANCILLARY 18 .

- required parts, po point wi 2

n Gns.£“ fz 9;2&- ﬂ'fggﬂ‘; g:ﬁ?;?}\&l %;%ma{f;;do? diagrams and detailed instructions. Carr. 13/9 Gns

Teak veneered cabinet as illustrated, 4 Gns. extra. l Unit factory built 25¢ Gns. or deposit 83/9 and 9 monthly payments 56/9

ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND (Total £29.14.6). Fitted cabinet as Super 15 29t Gns. Carr. 15/- or Deposit

SUPPLIED BY LEADING BRITISH MANUFACTURERS I £4.14.9 and 9 mthly paymts 85/10 (Total £34.7.3).  Send S.4.E. for leaflet.
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LONDON-NEWCASTLE

New branches now open — see addresses

R.S.C. COLUMN SPEAKERS qovered in
two-tone Rexine/Vymair, ideal for vocalists
and Publie Address. 15 ohm matcl

Type C58, 15-20 watts, Fitned five8in, hish flux

speakers, Overall size aj
42x10 x 5in. OrDeposxtllg-and 14 Gns'
9mthly pmts31/5(Total £16.6.9) Carr. 10/-

Type C412, 40 watts. Fitted four 12in. 12,000 line
10 watt speakers. Overall size Gns
56 x 14 x 9in. approx. Carr. 15/- D
Or Deposit £3.11.0 and 9 monthly payments of
46/7 (Total £24.10.3).

REALISM AT INCREDIBLY LOW COST: 8.A.E. for
CAN BE ASSEMBLED IN AN HOUR. eaflet.
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS.
Incorporating the latest Magnavox Tapedeck.'The Audiotrine
High Quality Tape Ampllﬂer withswitched equalisation for each
of 3 speeds. High Flux P.M. 8peaker, empty Ta é)e Spool, a Reel
of Best Quality Tape and a handsome Portable Cabinet of latest
styling finished dark grey leathercloth. Slze 14l X 17 x 8#in. and
circuit. Purchased separately would total a 5 Pe orm-
ance equal to units in the £50-£60 class. Depo%lt
4 gns. and 9 mthly paymt,s 59/6 (Total 29 gns.) 26 3 Gns.
4 Track Model 3 gns. extra.
LINEAR TAPE PRE-AMPLIFI.ER. T}pc LP/l Switched Equalisation. Posltlons for
RecordIng at 1iin., 3!ln., 7l1n per sec., and Playback. EM84 Recording Gns
Level Indicator. Design Krlmnrlly as the link between a Magnavox S
Tape Deck and Hi-Fi amgll er suitable most Tnge Decks. Terms available.
R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER
A highly-sensitive 4-valve quality amplifier for the home, small
club, ete. Suitable for all crystal or ceramic P.U. heads and practi-
cally all “mikes’. Separate Bass and Treble controls giving *“lift”
i and “cut”. Hum level 71dB down. Negative Feedback 15dB. Reserve
power supply 300v 25 m.a., 6.3v 1.5 a. for Radio Tuner or Tape Pre-
amp. For A.C. mains 200-250v, Speaker output 3 ohms. Complete in every detall with
fully punched enamelled chassis, point-to-point wiring diagrams and £4 1 7 9
instructions. Or assembled ready for use 8 gns. plus 5/9 carr. oYUYo
'hly sensitive. Push-Pull high outbut. wit.h Pre-amp./Tone Control
tages. Performance ¢ equal to most expensive amplifiers
able. Hum level —70 Frequency response +3dB 30-20,000 c/s.
Specially designed sectlonally wound ultra linear outbut transformer
with 807 output valves. 1 first grade components. Valves EF86,

EF86, ECCB3, 807, 807, GZ34. Separate Bass and Treble Controls.
Sensitivity 12 milllvolts so that any kind of Microphone or
Pick-up is suitable. Designed for Clubs, Schools, Theatres,
Dance Halls or Qutdoor Functions, etc. For use with Elec-
= tronic Organ, Guitar, String Bass, etc. Gram. Radio or Tape.
Reserve L..T. and H.T. for Radio Tuner. Two inputs with assoclat-
ed volume controls so that. two sei)erate inputs such as Gram and ‘“‘Mike’’ can be mixe d 200—
250v. 50c/s A.C. mains. For 3 and 15 ohm speakex‘s Complete kit of parts 12 Gﬂs
fully punched chassis point 3‘}mml: wiring diagrams and instructions. e 12/6
Supplied factory built with EL34 outbut valves.-12 months guarantee for 15 gns, If required
erforated cover wlth ca.rrylng handles can be supplied for 21/-, 8end s.a.e. for leafiet.
%E RMS: Deposit 48/- and 9 monthly payments of 33/7 (’I‘ota.l £17.10.3),

JASON VHF/FM TUNER LOUDSPEAKER GORNER CABINETS Attractive

lished Model M fo! Model 8 for 12
?v?&plsﬁvﬂ £6 19 11 we.lnut finish. 10° speaker N 59/ 11 sp?n-& twggter 5 Gns

R.S.C. A11 HIGH FIDELITY 12-14 WATT AMPLIFIER
PUSH-PULL ULTRA LINEAR OUTPUT “BUILT-IN"
TONE CONTROL PRE-AMP Two input sockets with ass
clated controls allow mixing of ‘““mike' and gram. etc., etc. High
sensitivity. Valves ECC83. ECCBS ELB84. EL84, EZ81. High quality
sectionally wound output transformer specially designed for
Ultra Linear operation and reliable small condensers of current
| manufacture. INDIVIDUAL CONTROLS FOR BASS AND
=~ TREBLE. Frequency response +3dB 30-20,000 ¢/s. Six negative
feedback loops. Hum level —60dB. SENSITIVITY 23 mlllivolts
Suitable for Crystal or Ceram:c P.U.s, all types “mikes”. Com-

ble with the very best designs. For Musical Instruments

such as String Bass, Electronic Guitars, etc. Reserve Power provides 300v. and R.S.C. MAINS TRANSFORME S
83v. 1, 5a for Ttadio Tuner or Tape Pre-amp. Size ApProx. 121 8 x 7in, For A.C. mains 200- INTEREST R
250v. 50 ¢.p.s. Output for 4 and 16 ohm speakers. K1t complete to last nut. Chassis £8 1 5 0 FULLY GUARANTEED, Interlsaved and Impreg-
Y p d. Full instructions and point-to-point wirl: dlagra.ms (or factory CHARGES | nated. Ptimuiu 2002605, 50 ofs. Soreened.
5.0). Metal cover with 2 handles available for 21/-. MS ON 11/6 pﬂDGET CLAMP! TYPE Bilexzun.
S| UNITS: Deposit 36/6 and 9 monthly payments of 25/9 (Total £13. 8 3 send REFUNDED | 2807. 60ma, 6. 3v o ~
8.A.E. for 1 lustrated leaflet of Cabinets. Speakers. Mikes. etc. 250-0- 260‘7 G%A, 8.9v. %a .
on HP. end Y SHROUDED UPRIGHT MOU’N‘HJ!G
R.S.C. BASS-REGENT 50 WATT AMPLIFIER]} % .o saie [250-0-260v. 60ma, 6.3v. 2. 0-5-6.3+. 2a, ...
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE |  Accounts | 30095000 100ma’ oy oo oo 7. on. s
UNIT For lead, rhythm, bass guitar and ali other mu‘llcal instruments, settled in 300-0-300v. 130mA, 6.3v. 4a c.t., 6.9v. Ia.
For vocallsts, gram, radio, tape, and general public address. 3 months. 3‘sl"or Mullard 510 Amplifier ... .. ..... 41/8
UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION 0-0-350v. 100mA, 6.3v. 4a, 0-0-8.8v. 32" 33/
* consisting of & FANE HIGH FLUX 15in. 30 watt unit PLUS So0 0oL, lﬁgmA- Gee OO R O3 SR
a FANE 20 watt unit wlth extended frequency response. % 4 Jack Inputs| 4537 —426“ gg OEAA- AR 4"-06- -0 5? Sa..,... 679
a.nd two Volume Controls for simultaneous use of up to 4 pick-ups or ‘‘mjkes”. 450:0_4503' R 6'3:' iy ~f'-h‘-8‘:"- 3a gg/g
% Cabinets covered in two-tone Rexine/Vynair with gold trimming. Fitted carry- . DLHAA [0 LD LG /!
ing handles. * Separate Bass and Treble Controls giving “lift"' and “cut”.| TOP SHROUDED DROP-THROUGH TYPE
49! Gns. Send S.AE. for leaflet. Or call at one of our mnny bra.nches and | 260-0-250v. 70mA, 6.3v. 2a., 0-5-6.8v. 3a.... 18/8
* compare the Bass-Regent with units at three times th. 250-0-260v. 100mA, 68.8v. 8.6n..... 21/9
Carr 30/- Or deposit £7.17.8 and 9 monthly payments of £5.10. 10 (Tota.l 55 gns. ggg:g:ggg‘vh §3°““3 gfvéahb?é?:h?:h gg;g
B20 MULTI-PURPOSE AMPLIFIER - G15 15 WATT AMPLIFIER tor Lead or 280-0-200v. mgnm,'e.sv. 4a, 8:233'3" Sa... 33/9
H R K H -0-300v. 100mA, 6.3v. da, 3v. 3a.. 38/8
especially suitable for Bass Guitar Rhythm Guitar, Vocal Groups, etc.| 50005007 190mA. 6.57. do. 0-8-6.3v. sa .. 38/
Incorporating massive 15in. high flux loud- ngh-ﬁdeuty output. Separate bass and treble} Suitable for Mullard 510 Amplifier . ... 39/9
speaker. Rating 25 watts, Individual bass and controls. Twin separately concrolled inputs s0{ 850-0-850v. 100mA, 6.3v. 4a.. 0-5-6.8v. 3a .., 32/9
treble controls. Two jack inputs separately that two instruments or “‘mike’’ and plok-ups| 850-0-860v. 150maA, 6.3v. 4a., 0-5-6.3v. 8a. . 89/11

controlied. Substantial cabinet attractively

can be used at the same time. Heavy Duty 12in.

30 WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group

A 4Input. 2 volume control Hi-Fi unit with
8eoparate Bass and Treble
controls. Latest valves.

CAITYING  Lem——
handles. Attractive black/gold perspex
200-250v.

wil gaclals Flg‘ e A.C. mAinsC or
or 15 ohm spealk-
= 0% Sora oap 17 Gns. BF

for leaflet. Deposit £3 and 9 monthly
payments of 37/5 (’I‘otal £19.16.9).

12in. HIGH QUALITY L'SPEAKERS

10 Wt Mool Gacao oS

lmesaaor lgo(‘hr'nsméssm L3 £4-1 9-1 1
£7.19.11

Carr. 10/6

20 Watt Model. 150hm. Size
18x18x10in.Gauss12,000lines.
Rexine covered £1 extra.
Terms availlable on both.

FANE HEAVY DUTY HI-FI SPEAKERS
12in. 20 watt. Type 122/10. Carr. 5/9 5 Gns-

Lo U DSPEAK E Rs Limited number at fraction

of list price 15 ohms. im-
pedance. Brand new, guaranteed.
12/6 Normally

12in. HEAVY DUTY 30 watts 7 &7F; 12/6 Jormall
15in. EXTRA HEAVY DUTY 40-50 watts 1158 116

Massive units with 3{n. Diam. Pole Pieces. Terms e.vnuablo.
{Noumally appr. £15)

R.S.C. GRAM AMPLIFIER KIT., 34 watts output.
Negative feedback. Controls Vol., Tone and Switch,
Mains operation 200-250v. A.C. Fully isolated chassis.
Cirouit. etc. suppled. Only 46/11.

HIGH FIDELITY 12in. 10 WATT SPEAKERS

Flux Density 12,000 lines. Impedance3or 15 ohms. 59/11
TRANSISTOR SALE 111500 oc71, oC72, oceL 2111,
0C44, OC45. 3/11, OCT5, 7/9, AF117 8/9. Post 6d. for 3

FILAMENT or TRANSISTOR POWER PACK T:

6.37. 1.6a.6/9, 6.3v. 2 7/9, 8.59. 85 0/, 8.8v. 0a 19/,
12v. 1a 8/9, 13v. 3a or 94v. 1.5a 19/9, 0-9-18v. 1}a.
16/9. 0- 12-25-42\7. 2: 27/9.

in attractive

exine approx. 20 watt Speaker. Cabinet covered
g‘fjxsgfdx 111111!1‘ Send SdA‘I{T fo:rleséze% ppax G Rexine/V. A . Bize 18 x 18 x Bin. Deposit 3 gns.
Or Deposit £4.14.6 and 8 monthly 2 2 ns. 19_ Gﬂs Carr. and 9 monthly payments of 43/7
anments of 86/-. (T'otal £34, 8.8) Carr. 17/6. . 15/- (Total £22.15.8). 8.A.E. forleaﬂet

LINEARTREMOLO PRE-AMP U|\||Tlsu,m,Dslefoé
e with any of our Amplifiers. Controls are Spee

?fsrelmenc of 1nterruptions) Depth (for 4__ Gﬂs

heavy or ight effect). Volume and .

R.S.C.BATTERY/MAINS CONVERSION UNITS

WAT] KINSOOPYCATFCHO UNITS
Listedf.ae 10.0. Brand n
WATT Ex ultar Amplifier
15 ohm output. 2 inputs Carr. 7/6.

CLEARANCE SALE !

CHARGER RMERS 0-9-16v. 1ia, 13/11
24a, 16/11, 3a, 18/11 6&. 81/11, 6a, 25/11, 8a, 31/11
AUTO (8tep UP/8tep DOWN) TR.ANBFOB.KEM

Type BMI. An all-dry battery

eliminator. Size 5§ x 4} x 2in. approx.
Completely replaces batteries sup-
1.5v. and where A.C.
& 200/250v. 50 ¢fs 18 avallable,

camplel:a kit with diagram 47/9 or
ready for use 59/11.

SELENIUM RECTIFIERS F.W. (Bridged)

All 6/12 v. D.C. output. Max A.C. input 18 v.
la. 3’/11. 2a. 611. % a.9/9. 48.12/9.6a. 15/9.

HEAVY DUTY SELENIUM RECTIFIERS 19[9
12v. 15 amps, F.W. (Bridged). Only

POWER PACK KIT Consisting of Mains trans-
former. Metal Rectifier, Electrolytics. smootthg
Cha(.’lke' ghgssits and clrcujgavzoga A Dll

mains, Outpu . 60mA

with case in Heu of Chassis 26/11. Or assembled 39/11.

HEAVY DUTY BATTERY CHARGERKITS 6/12v.

Consisting of Mains Trans., 200-250 v., Rectifier.
Ammeter, Variable Charge Rate Selector, Panels,
Plugs, Fuses and Holders. Fully punched stove
enamlied case 42 49/11 6a 69/11
Or assembled ready for use 10/- extra.

19! Carr. 17/8 § 0-110/120v.-200-280-250v. 14/9
2 GNS. 150 watts, 80711, 250 watts, 49/9 500'% wam, 99/8
S 7 Gns.|ouTpuT TRANSFORMERS
dard Pentode 5,0000 or 7,0000 to 3G ¥/
Push-Pull 8 watta EL84 to 30 or 150 . 11/8
Push-pull 10 watta 6V6 ECL86 t0 8,5, 80r 1600 21/9
Push-pull EL84 t0 3 or 16 10-12 watts,... 19/9
/1 1 Push-pull Ultra Linear for Mullard 5§ 85/9
Push-pull 15-18 watts, sectionally wwund em.
KT66, etc.,for3orlB@................ 20/9
ush-pull 20 watt high quality sectionally
wound, EL34, 6L6, KT66, etc.. to $ or
150 folly shrouded......... o 5519

SMOOTHING CHOKES

160 mA, 7-10H, 250 0 12/9.
100mA, 10H, 2000 9/11.
80mA4, 10H, 3500 7/9.
60mA,10H, 4000 4/11.
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EWMAR

Dept PW5

30/32,SHUDEHILL MANCHESTER 4,
Telephone.(061) 832 7710
FREE GIFT OFFER

OF A BRAND NEW WORLD FAMOUS EMI FISK SOLARISCOPE VALUE
£2.2.0, WITH EVBRY ORDER VALUE £5 AND OVER. THIS UNIQUE
INSTRUMENT WHICH I8 A BOON TO SHORT WAVE LISTENERS
CLEABLY SHOWS THE AREAS OF DAYLIGHT AND DARKNESS ALL
OVER THE EARTH AT ANY GIVEN HOUR.

MINT-MOTORS 3v to 4.5v ~Tdeal for mini-racing cars, models and toye.
“Large” (145 x 7y, x 1¥/4in.): 3/11d. Medjum (1 x 3/ x 1}in.): 3/8d. Bmall (*/,0 X
% x 1in.)8/3. P. & P. 9d. each.

BRARD NEW! Why use Sapphire Styll in your record player when at very
little extra ovst you can have a first grade GENUINE DIAMOND STYLUS at
7/114. plus 6d. P. & P. Available as replacementa tor the following popular types
only at present: BSR.TCSLP; BSR.TCS Stereo; BSR.TC8 LP/8tereo; Collaro
Studio 0" LP/Robette; Garrard GC8 LP; Acos GP 65/67LY; Ronette BF40/LP;

Garrard GC3LP.
SPEAKERS. 12in. Round high quality British fitted tweeter cone. 6 watte—
available in 3@ or 150 . Wonderful value at 20/6d., P. & P. 8/6d.12in, Round
R&A, 30 25/6d., P. & P. 3/6d. 3in. Round best British make, 800, 8/6d.,
P. & P. 1/6d.
TWEETER. 2{in. Black plastic cone, round ob 8quare Frame, E.M.1.30Q, 12/6d.
plus 1/6d. P. & P. P.A. HORN Speaker, 80, 16 watt 9 x 9in. Bwive! mounting
brackets, £5.5.0, Carr. Paid. Many other sizes and types .Laggb__le from 2in.
TRANSISTORS: Some popular types from our range:
0OC44 & OC45 3/6d. ea. OC71 8/9d. OC72 8/8d. OC81 & OCS1D 8/-ea.
0OC169 3/9d. OC170 3/6d. AF117 4/-, 0026 7/6. GET 8 §/9. General purpose
(Approx. OC71) 1/- ea. Postage 6d. up to 8. Over 12 sent P. & P. paid.
MICROPHONES. LAPEL/HAND MI. 1§in. dia. Lapel Clip, ideal for tape
recording. With lead. Very Sensitive. 7/6. P. & P. 1/-.
CRYSTAL HAND MIKE —Robust and Sensitive. Cream Plastic Case. Just the
thing for tape recorders.8/8. P. & P. 1/6.
ACOS MIC 40—World famous Desk Mike a0 .. 13/9 x P, & P. /8
ACOS MIC 45—8plendid Curved Hand Grip Crystal Mike 14/6 x P. & P.1/8
ACOS MIC 80—"8tick"” Type Crystal Mike 0g .. 18/6 x P. & P.1/6
ACOS Round Crystal Inserts, lin. dia. 6/6; 1}in.dis. 7/6. P. & P. on either, 6d.
DYNAMIC EAND/DESE TYPE. 50K Q with cable and plug to sult most
recorders, eto. 18/9. P. & P. 1/3.
TELESCOPIC FLOOR STAND. HEAVY BASE. Standard thresd, Sults above
or any other mike. 48/8. Carr. & Pkg.2/6.
TELEPHONE PICK-UP COIL. For recording or amplifying both sides of
h conversation . Suction cup fitting to phone . With lead, 7{6.P. & P. 1/,
INTERCOMM, DE-LUXE 2 WAY. Ideal for offices, workshops, theatres, etc.
Highly eficient, safe BABY ALARM. No mains—works oft PP3 battery, which
Iasts for months, obtainable everywhere. Buzzer cail system, complete with lead,
plugs, bastery, in handsome carton. 63/ P. & P. 2/6d.
PICK-UP ARM, Tdghtwelght, with T/O crystal cartridge and atylil for L.P.and
78 R.P.M. records on base with rest 27/6d. P. & P. 2/6d.

R.F. FIELD INDIDATOR, Ideal for use with radio controlled models. Checks
diation from Tunes 1 10250 MC in 5 bands. Sensitive 200 mA

meter movement, 5 section Plug-in aerial. Phone jack and crystal earplece for
monitoring. No battery required. Powerful magnet for attaching to metal
surfaces. Cemplete with instructions. 47/64. P. & P. 2/6d.

3 TRANSISTOR SW AMPLIFIER. Size 2} x 2% x 11, 3, 8 or 150 output, 9 volt.
battery d. Highly sensitive. Price (less battery) 52/ed. P. & P. 1/6d.
VERNIER DIALS—ft }in. spindl pprox. 8:1 ratio. Marked 0/100
through 186° . 8mall round 2in.dls.:10/6d. Large 3in.dia. : 12/-, Post on either 1/-.
MAINS TRARSFORMERS: 350/0/350 80mA, 6v and 6.3v at 24 Chassis MTG.
230v or 110vIK Stse 4 x 3 x 2}in. 81/- ea. P. & P. 3/-. VOLTAGE DROPPING
TRANSFORMER 230vIN, 8.5v, 9v and 17v out at 4amps. Many uses. Ideal for
Battery Ohargers etc. 8 x 21 x 23, 22/6d. each. P. & P. 2/6d.

RECORD PLAYER DECES. GAREARD. All latest models. All
SP25 De Luxe 4 speed single-player £9. 9.8 | fitted Mono Cartridgs.
MODEL 1000 4 speed Auto-Change £5.19.6 > Stereo 10/- extra. Carr.

ATBMETIA 4speed De Luxe Auto-change £8.19.8 | & Pkg. ailmodels 7/6d.
MODEL 3090 4 speed Auto-Change .. £7.10.0 ) but price inc. free gift.

BE.E. Antomalic Recoré-Ohanger Docks—Latest Models,

UA 25—Very popular—4& . Capacity six 77, 107, 12 records. £5.19.6
UA 15 88—S8ilim class 4 speed. Two-tone finish. $8.2.6.

TUA 18/S83D—As above, but with low mass p/u arm reducing reoord wear
and heavier 10}in.t.t. Finished in Pear] Grey and Black. £6.18.9.

P. & P. on all above 7/6d. Price includes Free Gift.

Maguavox ‘363’ Tape Docks, Latest Models. World famous. Made to highest
standards. Bize 13} x 11 x 5}in. below board. For 200/250v. 50 cycles A.C.
3 speed, digit counter, plano key controls. 7in. Reels. Every modern feature.
Speads 13, 3¢ and 74 i.p.s. With § track Bradmatic head £10.10.0. With
} track Marriott heads £13.0.9. P. & P. 10/-. Price includes Free Gift.

PICK-UP GARYRIDGE REPLACEMENTS. STANDARD FIXING FOR MOST

{ECOBJ)-"8 Pmumn ARMS., ALL TURN-OVER TYPES WITH STYLII FOR
P. & o

ACOS GP/67-9 Mono, 12/6 ea. ACOS GP/91-1 Mono de luxe, 17/8 ea. ACO8

GP/[73-2 fitereo, 85/- ea. Poatage and Packing 9d. each,

Finest Quality Britiah made Mylar Recording Tape. Fully Guaranteed.
8in. Measage .. g0 .. 5/  53in.1900ft, Long Play .. 18/8
b5in. 600 Standard Play .. _8/¢ 7in. 1800ft. Long Play .. 19/8
54in. 850 8tandard Play .. e 5in. 1200ft. Double Play .. 15/-
7in. 1200 Standard Plsy .. 128 5%in. 1800ft. Double Play .. 28/6
5in. 900ft. Long Play .. .. 10/- 7in, 2400#¢, Double Play .. 84/
P. & P. 1/ per reel. Four reels and over post pald. ¥.B—MYLAR based record-
g tape is of infinitely superior quality and far stronger than Acetate base tape.

POCEET MULTI-TEST METER. 10000 per volt. Volts 0/10/50/250/500/1000
AC and DC Qurrent: 0-1-100-500mA 0-100k Q. C with
test prods., instructions. $7/6. . & P. 1/8.

TERMS. Cash with order—No C.0.D. Orders totalling £6 and over sent carriage

gud {excepting Record player decks and Transreceivers where carriage is shown).
MmONOY it goodsr d perfect within 7 days of despatch.

REMEMBER THE NOVEL FREE GIFT EXCLUSIVE TO US!
Zcuan ude-u—s‘ Vory meny more lines te chooss from. Open 9.80 a.m.—6 p.m.
on.—Sat.

COCKTAIL/STEREOGRAM CABINET £25

Polished walnut veneer with
elegant glass fronted cocktall
compartment, padded.Posltion
for two 10In. elliptical speakers.
Record storage space. Helght
354In., width S52%in., depth
143in. Legs 1 gn. extra.

OTHER MODELS, SEND
FOR FREE LIST

RECORD PLAYER CABINETS, 49/6. Latest
deslgned covered cablnets. Takes any modern Auto-
changer. P. & P.7/6.
TRANSISTOR CASES 19/8 91 x 6§ x 3In. P. &

P. 2/6.

TV TURRET TUNERS, 2/6. New, less valves,
Slim models 5/-. Press button models 19/6. P. & P.
2/8.

17in.—£11.10.0 TWO-YEAR GUARANTEE

N i EX-RENTAL TELEVISIONS

+ Components Carr. 38/«

FREE ILLUSTRATED
LIST OF TELEVISIONS
17°—19"—21"—23"
WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
— s e S e
TWO-YEAR GUARANTEED
TUBES 100% REGUNNED
14in.—68/6 17in.—89/6
21in. and ALL SLIMLINE TUBES 98/6
Carr. 10/6
EX MAINTENANCE TESTED TUBES
17in.—35/» 14In.—15/=
Carr. 5/- (not slimiine)

DUKE & CO. (LONDON) LTD.
621/3 Romford Road. E.12 ILF 6001-2-3

VIKING STEREO 4 +4 DE-LUXE
HIGH QUALITY AMPLIFIER

PRICE £13-17-0 COMPLETE

A high quality stereo amplifier, built to meet the requirements of budget Hi-Fi.
Elegant styled cabinet in black rexine and ends. Br

panel, black and silver knobs. Quality components throughout. Ganged Bass
and Treble 1s, sep: volume 1s for each channel. Valves (3tandard
Model) 2x ECL88 (De-Luxe Model) 1x ECC83 (2) x ECL88. Output 8 ohms
matching, suitable A.C. mains 230-240 volt. Cabinet size, 164in. wide 5¢in. high,
84in. depth. Fuli instructions and guarantee. Send for leaflet. 8.A.E.,

VIKING 10-12 A twelve watt amplifier for use on 230-240 volt A.C.
mains. Inputs suitable Microphone. Record Player, Tuner, Tape Recorder, e
Printed ci . Five Mullard valves, reliable Front papel in
2 Input Jacks, 3 Volume Controls, 1 Tone, Neon and On/Off switch. Designed
to it into same type and slze cabinet as 8tereo. Fully guaranteed. Bend for leaflet.

PRICE £8-19-6 PLUS 12/6 P.P.

VIKING X.P.15. A trustrated order offered at & fraction of cost (origmal
gﬂne 39 goa.). 15 watts output. Buitable for 210-240 Volt A.C. mains. Attractive

Iack chassis with slotted Chromed steel top cover, size 15 x 7§ x 7in. 4 Input
Jacks, 2 volume controls, 2 tone. 5 Mullard vaives. Fully guaranteed. Bend for

leaflet.
Price Complete 812.18.6 plus 12/6 P. & P. and Ins.

L.P. TAPE BARGAIN
54in. reels each containing 1,200ft. of top Quality polyester recording tape
(Limited quantity.)

Price 3 reels for 35/- P.P. free.

Terms: C.W.0.. C.0.D. Money back guarantee.

VIKING (ELECTRONICS) LTD. SroNEBRIDGE,

Telephone: ELG 3644 LIl bI5CeU0
(MAIL ORDER ONLY)

92
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BACKED BY OUR

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

SUPER AFTER SALES SERVICE

“A wonderful range of transistor radios using first grade components guaranteed results.”

FIRST FOR PERFORMANCE,
QUALITY & PRICE!

Amazing performance and specification
FULLY TUNABLE ON ALL WAVEBANDS

shoulder and hand straps. Size 9 x 7 x 4in. approx.

@ EXTRA BAND FOR EASIER TUNING
OF LUXEMBOURG, etc.

: NEW ROAMER SEVEN Mk IV

7 WAVEBAND PORTABLE
@ Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes
overs Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres.

Push-pull output for room filling volume from rich toned 7 x 4in. speaker. Air spaced ganged tuning condenser,
Ferrite rod aerial for M. & L. Waves and telescopic aerial for S. Waves. Real leather-look case with gilt trim and

The perfect portable and the ideal ear radio. (Uses PPT7 batteries, available anywhere.)
Total cost of parts now only

OR CAR RADIO

Parts Price List and easy build
plans 3/- (Free with kit)

£5.19.6 ey

NEW MELODY MAKER SIX

*. %8 stages. Six transistors and two
diodes, Covers Medium and Long Waves
and Extra Band for EASIER tuning of
LUXEMBOURG ete. Top grade 3in. Loud-
speaker lor gquality output. Two R.F.
stages for extra boost. High ‘Q’ 6in. Fer-
rite Rod Aerial, Approx. 350 Milliwatts
| push pull output. Handsome pocket size
! case with gilt fittings. Size 6] x31x 1},
| (Uses long-life PP6 battery). Carrying

N strap 1/6 extra.

This amazing receiver £3 9 6 P, &P, Partspricelist and easy build
may be built for only o7 3/6. plans 2/-. (Free with kit),

QUICK CHECK TRANSISTOR TESTER.
Checks gain of R.F. and Audio Transistors. Also
checks for noise level and duds. All parts ready
to be assembled in attractive grey case with red
grille, complete with Dial. Knohs, and Dynamic
Speaker. Simple assembly instrue-
X tions free with set of parts. 29/8,
P. & P. 2/6.

THE SIG-GEN. A versatile Signal Injector, Something
no constructor should be without., The ingenious device
generates an audible signal through the Audio and R.F.
ranges. With variable output. Telescopic Probe. Pocket size
siim line case measures 4§ x 4} x }in. Complete set of parts

NEW TRANSONA FIVE

Now with 3in. Speaker!
“‘Home, Light, A.F.N.. Luz. all at good
volume.” G.P., Durham.
stages—b5 transistors and

2 diodes

Fully tunable over Medium and Long

Waves. Incorporates Ferrite rod aerial,

tuning condenser volume control, new type
fine tone super dynamic 3in. speaker, etc.

Attractive case. Size 6; x 41 x 1}in. with red speaker grille. (Uses 1289

batterY. avallable anywhere.) . .

@ Extended M.W. band for easier tuning of Luxembourg etc.

Total cost of all 42 6 P-& P. Parts Price List and easy build
parts now only 3/6 plans 2{- (Free with kit)

with full instructions, 18/6, P. & P. 2/~
Now with 3in.

POCKET FIVE ™poarers

@ 7 stages—b5 transistors & 2 diodes
Covers Medium and Long Waves.
On test Home, Light. Luxembourg and
many Continental stations were re- 1
ceived loud and clear. Designed round r——
supersensitive Ferrite Rod Aerial and
fine tone 3in. moving coil speaker,
built into attractive black and gold
case. Size 5t x 1t x 3iin. (Uses 1289
battery available anywhere.)

@ Extended M.W. band for eas-
ier tuning of Luxembourg etc.

Total cost of all 42/6 P.&P. 3/-

parts now only

STOP PRESS!
Pocket § med. and long wave
version with miniature speaker,

29 P.&P.

3/-
Parts Price List and easy build
plans 1/6 (Free with kit)

NEW ROAMER SIX

NOW, WITH PHILCO MICRO-ALLOY
R.F. TRANSISTORS °
@ 6 WAVEBAND ! !

@ 8 stages—6 transistors and 2 diodes
Listen to stations half a world away with this
6 waveband portable. Tunable on Medium and
Long Waves, Trawler Band and two Short
: Waves, Sensitive Ferrite rod aerial and tele-
scopic aerial for short waves, Top grade transistors. 3in. speaker, hangd-
some case with gilt fittings, Size T} x 5t x 1in. (Carrying strap 1/6 extra.)

EXTRA BAND FOR EASIER TUNING OF LUXEMBOURG, ETC.

Total cost of alf £3 I 9 P.&P, Parts Price List and easy build
parts now only . . 3/6 plans 2/- (Free with kit)

TRANSONA SIX

@ 8 stages—6 transistors and 2 diodes

A top performance receiver covering full Medium
and Long Waves. High-grade 3in. speaxer makes
listening a pleasure. Push-pull output. Ferrite rod
aerial. Many stations listed in one evening includ-
ing Luxembourg loud and clear. Attractive case in
grey with red grille. Size 6} x 4} x 1tin. (Uses PP4
battery available anywhere). Carrying strap 1/- extra. .

@ Extended M.W. band for easier tuning of Luxembourg etc.

59 P.&P. Parts Price List and easy build
316 plans 1/6 (Free with kit)

Total cost of all
parts now only

—=——== MELODY SIX

@ 8 stages—®6 transistors and

2 diodes
# Our latest completely portable transistor
radio covering Medium and Long Waves.
M Incorporates pre-tagged circuit board. 3in.
heavy duty speaker, top grade transistors,
4] volume control, tuning condenser. wave
change slide switch, sensitive 6in. Ferrite
rod aerial. Push-pull output, Wonderful
Jreception of BBC, Home and Light, 208
and many Continental stations. Hand-
some leather-look pocket size case, only 61 x 3t x llin. approx. with
gilt speaker grille and supplied with hand and shoulder straps.
Total cost of ali £3 9 6 P.&P. Parts Price List and easy build
parts now only o Fe 3/6 plans 2{- (Free with kit)

Callers side enltrance
Barratts Shoe Shop.

61 HIGH STREET, BEDFORD

RADIO EXCHANGE CO.

SUPER SEVEN

@ 9 stages—7 transistors and
2 diodes

Covers Medium and Long Waves and Trawler
Band. The ideal radic for home, car, or
can be fitted with carrying strap for outdoor
use, Combletely portable—has built-In
Ferrite rod aerial for wonderful reception.
Special circuit incorporating 2 RF Stages,
push-pull output. 3in. speaker (will drive
lar%e speaker). Size T¢ x 5t x l¢in, (Uses
9V battery, available anywhere.)
£3 I 9 6 P.&P. Parts Price List and easy bulld
O o 3/6 plans 2/- (Free with kit)

Total cost of all
parts now only

Open 9-—5 p.m.
Saturday 9—12-30 p.m.

Bedford 52367

Telephone:
93
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VIKING TRANSISTOR

40-50 WATT AMPLIFIER

OPERATING INSTRUCTIONS
GENERAL, An extremely re-
liable lightweight amplifier cap-
able of giving 40-50 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 may 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 possible as the footswitch is only used to short out the
effect. INPUTS 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. 60 cycles.
POWER OUTPUT: 40-50 watts sine wave British rating. Very little
distortion. OUTPUT IMPEDANCE: 3 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 8 mA at 14 volts. Two AF186 tran-
sistors, complete with built-in power supply in metal case, list price
9 gns., our price 4} gns. plus 2/6 postage and packing.

MAINS TRANSFORMER, primary 200/250 volt, secondary 425/425
volt. 250 mA, 63 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 volt 400 watt. Price £1.5.0 plus 7/6
postage and packing.

MAINS TRANSFORMER 200/250 volt, secondary 250/250 volt, 70 mA,
63 volt, 3 amp drop through. Price 12/6 plus 4/6 postage and packing.
Elac 10 inch, 10,000 lines ceramic magnet, 3 or 15 ohms, 7 watt, £1.9.6
plus 4/6 postage and packing.

POCKET MULTI-METER

gize 3§ x 23 x 1§in. Meter sizc 2} x 1}in. Sensitivity 1000
O.P.V. on both A.C. and D.C. volts. 015, 0-160 0°1000.
D.C. current 0-150mA. Resistance 0'100k(. Complete
with test prods, battery and full instructions, 42/6. P. & P.
3/6. FREE GIFT for limited period only. 30 watt Electric
Soldering Iron vatue 15/~ to every purchaser of the Pocket
Multi-Meter.

40w FLUORESCENT LIGHT KIT

Incor t GEC Choke size 8%in. x 1%in. x lfin.,
2 bi-pin holders,

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

Bimilar to above: 80W. Fluorescent Light Xit in-
corporating GEC choke size 113in. x 1jin. x 1in.
2 bi-pin holders start and starter holder. 1 7 /6
¢ P. & P. 6/6.

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

3 to 4 Watt AMPLIFIER

8-4 watt Amplifier built-and tested. Chassis size 7 x 3} x
lin. Beparate bass, treble and volume control. Double
wound mains transformer, metal rectifier and output
transformer for 3 ohms speaker. Valves ECC81 and 6V6.
£2.5.0 plus 5/6 p. & p.

The above in Kit Form, £1.14.6 plus 5/6 p. & p.

“MUSETTE"” 6-Transistor Superhet Portable Radio
Y 21" Speaker. KVG Transistor Super-
het Output 200mW. J¢ Plastic Cabinet
in red, size 4§" x 3" x 13" and gold
speaker louvre. % Horizontal Tuning
Scale. % Ferrite Rod Internal Aerial.
g IF 460 kcfs. All components

errite Rod and Tuning Assembly
mount on printed board. % Operated
from PP3 Battery. % Fully compre-
hensive instructions and point-to-point
wiring diagram. Y Printed Circuit
Board. % Tunable over medium and
long waveband. % Car aerial and
earpiece socket.

Price 388/8d. inc. carrying
strap. Circult Diagram 2/6
free with parts. P, & P. 3/6,

3-4 WATTS

8 VALVE STEREO
PER CHANNEL

RADIOGRAM
CHASSIS R

Superb new 8-valve chassis covering long, medium and short waves on
AM, also VHI' transmissions on FM, AM circuit’s high sensitivity permits
internal aerial for ost stations. Well-known Gorler tuning heart in
;fparaie FM input. To&u:iarl:d volume controls.
xtra large illuminated dial. External AM and

FM aerial inputs. Gram. pick-up socket. £1 4_1 4 0
Standard 8 ohm speaker. 200/250 volts A.C. -
Size 17 x 7 x 5§ in. deep. P.&P. 1

Type E MOTOR | gijicon
Small A.C. mains motor oA
230/250 _ volts - complete Rectifiers
wit gearbox, r.p.m.

Price 15/- plus 4/- P. & P. | 250 v. P.LV.
Similar to above motor 750 milliamps.
but without gearbox. Price | Six for 7/6,
9/6 plus 3/- P. & P. Post paid.

TRANSISTORISED 13 WATT

AMPLIFIER
comprising 2AC 128, 20C 75 and 2
AA129 separate bass and treble volume
controls. Complete with Power Supply
AC mains 240 v. Size 74" X 33" x 2°.
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.

FIRST QUALITY P.V.C. TAPE
537 Std. 850ft. 5" L.P. 850it.

7o\ 7" Std. 1200ft. 3* T.P. 600ft...10/6
148 3" L.P. 240ft. 5” T.P. 1800it.....25/6
- 63" L.P. 1200ft. 51" T.P. 2400it..... 32/6

77 L.P. 1800ft. 77 T.P. 3600ft......
53" D.P. 1800ft. 4" T.P. 900ft..
P. & P. on each 1/6, 4 or more post free

EXTRACTOR FAN GEC

oG I DOORBELL
230/250 v. Complete
complete with mains
with pull transformer
switch. 240v. AC &
Size 6* x illuminated
6" x 4. bell push
Price 27/6 Price 12/6
plus 614- plus 5/6
P & P. P. &P.

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

Size: 97 x 6”7 x 13*. 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. Output 8
watts at 5 per cent of total distortion. Separate
bass and treble lift control. Two inputs, with :

controls for gram. and mike. Output transformer tapped for 3 and 15 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 B rEE AEH

Bize 5§ x 317 x 13". For IF and RF foomplete with PCSS and PC86

RADIO & TV COMPONENTS (Acton) LTD
21c High Street, Acton, London, W3

Shop Hours 9 a.m.—6 p.m. Early Closing Wednesday
Goods not despaicked oulside U.K. Terms C.W.0.
Al enguiries Stamped Addressed Envelope

and AF output 700 cfs fre- %

quency coverage 460 ke/s to 2 mcfs in :I::?:ﬁdﬁ::;e;ﬂ?:eleﬂtx 54 =
switched frequencies. Ideal for align- 1jin. Complete with
ment to our Elegant Seven and Musette. diagram. 35 /

Built and tested. 39/ P. & P36 %Iua&al/,ﬂ

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

Elegant Seven CAR RADIO

Mk IT A

SPECIAL OFFER

7" x 4” P.M. Speaker at no extra charge

Buy yourself an easy to bulld 7 transistor radlo and save at least £10.0.0. Now
you can bulid thls superb 7 transistor superhet radio for under £4.10.0. No one
else can offer such a fantastic radio with go many de luxe star features.

% De luxe grey wooden size 124" x 8" x 3},
* Horlzontal easy to read tuning scale printed grey with black letters,
slze 114" x 2",
Y High ‘Q’ ferrite rod aerlal.
% LF. neutralization on each separate stage. ONLY £4 4 O
v D.C. coupled push pull output stage with ] [ ]
separate A C. negative feedback. Plus 7/6 P. & P. Parts List and
v Room filling output 350 mW. circult dlagram 2/6 FREE with
*

Ready etched and drilled printed clrcuit [ _Parts-

board back printed for fool proof
construction.

v Fully comprehensive instructions and polnt-to-point
wiring dlagrams. POWER SUPPLY KIT
% Car aerlal socket. To purchasers of ‘Elegant
v Fully tunable over medium and long wave. 168-535 metres Seven’ parts, incorporating
and 1250-2000 metres. mains transformer. rectifier
Y All components ferrite rod and tuning assembly mount on and smoothing condenser, 0 PO N NTS TD
printed boards. A.C. mains 200/250 volts. c M E (ACTON) L ]
v Parts list and clrcuit diagram 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
OPEN 9 a.m—6 p.m. INCLUDING SATS. EARLY CLOSING WED.
323 EDGWARE ROAD, LONDON, W2 GOODS NOT DESPATCHED OUTSIDE UK. TERMS C.W.O.

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

FULL-TIME COLLEGE COURSE
THE IN RADIO AND TELEVISION

Our Course, of sixteen months’ duration, provides a fundamental
training for radio and television engineers. It includes theoretical

PEMBRIDGE 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

cuLLEGE provides excellent practical experience on valve and transistor
radio receivers and high-fidelity equipment and all well known
makes of television receivers. ’
OF ELECTRUNICS The Course is recognised by the Radio Trades Examination Board
(R.T.E.B.) for the Radio and Television Servicing Certificate
examinations.
FOR --RAIN NG Next Course commences 5th September, 1967.
_________________________ -
To: The Pembridge College of Electronics (Dept. P11)

34a Hereford Road, London, W.2.
Please send, without obligation, details of the

I

|

N R A :)lO Full-time Course in Radio and Television. |
|

—————— |

— o I

|

I

Name

AND TELEVISION | =
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LONDON:

18 Tottenham Court Road, W.1.
23 Tottenham Court Road, W.1.
309 Edgware Road. W.2.

109 Fleet Street, E.C.4.

162 Hollowzy Road. N.7.

FLEet Street 5812
NORth 7941

BRISTOL: 26 Merchant Street, Bristol 1. Bristol 20261
LIVERPOOL: 52 Lord Street.

starn-clyne [{lH] 1] R ] R

MAIL ORDER & ALL ENQUIRIES TO: DEPT. PW, 8-5 EDEN GROVE, HOLLOWAY. LONDON, N.7. Tel. NORth 8161/5
8 Camberwell Church Street, 5.E.5.
CROYDON: 12 Suffolk House, George Street,

MANCHESTER:
20/22 Withy Grove, M/c. 4. Blackiriars §379/5246

SHEFFIELD: 125 The Moor. Sheffield 29993

NOTTINGHAM : Eastown House, Lincoln St.
Noﬂ.mghlm 45889

RODney 2875
MUNicipal 3250

Royal 7450

SULTAN

solid-state integrated
Stereo amplifier

The most advanced design in
brilliant new kit form—so
simplified you can build it to pre 1 standards
without specialized knowledge and with smupte tools.
Designed for kit builders from the beginning with a s¥stem of wiring that enables you
to complete each solder joint as you proceed; nothing is soldered twice and there
are no unfinjshed joints left waiting to overlook!

BULTAN performance is a patural result of superb design incorporating the most
advanced full proved semi-conductors, and modular substage construction that permits
searching quality control and precise matching at every stage of assembly. Particular
attention has been given to the provision of all the additional input, output, and power
take-off facilities ever likely to be required. The compact sized, craftsman finished teak
cabinet and restrained styling ensures unobtrusive, hnrmomous matching with almost

any decor.
Assembled and Tested £39.1 8.0

Sultan kit of parts

ooyt £29.8.0

(Teak case only £3.8.0.) Carr. & Ins. 8/6 Carr. & Ins. 8/6

Terms: Kit of pann—Depoalt £9.16.0 and 12 monthly payments of £1.16.10.
Total credit price £31.18.!

Terms: Assembled and tented—Deposit £13.6.0 and 12 monthly payments of £2.8.10.
Total credit price £42.12.0.

@ Descriptive leafiet free on request

@® Assembly Manual available separate]y 5/6 incl. P. & P.

SEND FOR CATALOGUE

A 1} P.O. brings new 100-page Bound and Science Catalogue packed with unique
items; profusely illustrated.

Designs by MULLARD
interpreted by STER N

5-10 POWER AMPLIFIER

One of the most famous amplifiers ever madc—thousands are in use throughout the
world. Buperbly conqtructed to rigld Stern-(‘lme requirements and conforming entirely
to Mullard ification I all and brand new Mullard
valves. Auxiliary power take-off for pre-amp and tuner (250 volts at 45 mA and
6.3 volts at 2§ A) and gram mains supply on rear panel.

witotparts £11.0.0 Assembled and Testea £14.70.0

Carr. & Ins. 6/6 Carr. & Ins. 6/6

2 VALVE PRE-AMPLIFIER

Bpecially designed by Mullard Research Laboratories for use with the 5-10 amplifier
and one of the most compact pre-amplifiers available. Measuring only 9§ x 23 x 44in.
deep. Input are provided for variable reluctance and crystal pick-ups with RIAA
equalizatlon, plusradio, sensitive microphone and tape reply direct, or from pre-amplifier.
Controls: 6 position selector, volume on/off, wide range bass and treble. Powered direct

by 5-10 amplifier.
Kit of parts £6.6.0 Assernbled and Tested £9.1 o_o
Carr. & Ins. 5/-

Carr. & Ins. 5/-

COMBINED PRICES
5-10 Amplifier with 2-valve pre amplifer complete kit of parts £17.16.0.
Terms: Deposit £5,16.0 and 12 monthly payments of £1.4.2,

Total credit price £20.6.0
5-10 Amplifier and 2 valve pre-amplifier assembled and tested
Terms: Deposit. £8.0.0 nnd 12 monthly payments of £1.10.10.

Total credit price £26.10.0

Carr. & Ins. 10/-

MERCURY

Brilliant new
MODULAR
HI-FI
REPRODUCER

With Garrard Autochanger, Bolid State
Amplifier, Free-Cone Bpeaker Systems

The 8tern-Clyne Mercury is an important new approach
te Hi-Fi sound reproduction in the home. One compact,
modular system embuodies the latest advances in solid-
state amplifier design, loudspeaker system miniaturiza-
tion, and pick-up cartridge development to provide
superb stereo performance with exceptional installation
facility. Combined Player Unit/Amplifier Console and
identical speaker systerns are superbly housed in
matching teak veneer cabinets, specially deslgned to fit

49 Gns.

TERMS:

Dep. £17.3.0 and 12 mthly.
pymts. of £3.2.11. Total
Credit Price £54.18.0.
Descriptive leaflet free om
request.

existing furniture or shelf space, and match any decor.

MERCURY SYSTEM

AUTOCHANGER AND PICK-UP Garrard High-grade. Made! 3000, specially equipped
with high-compliance, ceramic cartridge fitted with Diamond stylus to ensure superb,
wide range reproduction, and extremely low tracking weight.

AMPLIFIERS Identical, 5-watt, 7-transistor amplifiers designed round the latest,
fully-proved semi-conductors. Each is independently constructed on a modular circuit
board and subjected to searching inspection and precise matching at each stage of
assembly.

LOUDSPEAKER SYSTEMS Bookshelf size, acoustically designed speaker system
enclosure contain bass speakers and matching high frequency units with erossover
network. Speclally developed bass speaker employs enormously powerful magnet and
free suspension cone to provide the full blooded bass response usually associated with
much larger units.

STERNKIT FM1
TUNER

A new specially designed sensitive tuner
for the amateur builder. Provides a
stable, interference-free reception of
BBC FM transmissions. High quality
output signal ensures optimum per-
formance from any Hi-Fi audio system.
Reliable, casily ahgned circuit includes
RF stage and 2 [F noive limiting stages.
Input sensitivity better than 100 micro-
volts for 404B quieting. Power require-
ments 200 volts at 25mA, 6.3 volts at
1.5A.

Complete kit of parts £7.9.6 Carr. & Ins. 4/-
Assembled and tested £1 0.9.6 Carr. & Ins. 4/~
Optional power pack Type D kit £2.1 5.0 Carr. 3/6
Assembled and tested £3.1 0.0 Carr. 3/6

39/6 TEST 7 Packet Multimeter

Carr. 2/-

Assembly Manual only 3/-
. post free.
Descriptive leaflet tree on request

A really versatile insirumeni that makes a handy pocket-
size ton). Measures AC or DC voltage jn three ranges of
0-15-150-1000v. Resistance 0-1,000,000 ohms and Current
0-150mA. DC. Bize only 3§ x 24 x 1il., with ingenious
dial design providing & clear, easily read scale. Complete
with battery and test leads.

EXCLUSIVE OFFER
of Portable NOBILITY
high quality recorders

ruggedly constructed with
features usually found only in more expensive
instruments, including: separate motors for
Rewind and Record/Play; “'self-storing” remote
control microphone in built-in housing, enclosed
construction with integral handle that permita
“any-attitude” recording, single master control
for instant change of function, Four transistor
amplifier gives 156 mW output into high grade
dynamic speaker. Bize: 10} x 8} x 2§in. Finished
matt white/dark grey. Use anywhere for Nate-
taking, Idea Recording, Dictation, etc. Complete
with microphone, batteries, 3}in, tape and spare

RECORD PLAYERS at economical prices
BSR GU7 4-8peed with mono cartridge £8.19.6
GARRARD SRP22-4-speed with mono cnrtndge £4.10.0
BSR UA50 Minichanger with XIM cartridge .. £6.10.8
GARRARD 1000 Autochanger with GC8 cartridee . £6. 6.0 Superbly styled,
GARRARD 3000 Autochanger with 9TH/HC cartridge. . £8.18.8
GARRARD 8P25 with GPS1 cartridee 212.19.6
Carringe and Insurance on above 5/- extrs

GARRARD 401 Transcription Motor .. £29.9.6
GOLDRING GLB3 Transcription unit less cnrtndge £19.16.0
GARRARD LABS0 MKZ 'I‘ruscnntion Auwchnnger

less cartridge o £30.7.2
GOLDRING GL70 T umt leu £30.7.0

Carriage and Insurance on above 7/6 extra

TERMS AVAILABLE ON ALL ORDERS OVER £15 IN VALUE spool in handsome gift box.
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PRACTICAL

WIRELESS

Clause 7—No person shall make
equipment undesirable to Government

V0L43 No2

issue 724

JUNE 1967

NEWS AND COMMENT

if new Act becomes law.

Leader 97
T first glance, the changes to the Wireless Tele-
graphy Act outlined in the recently published Bill News and Comment 98,122
appear to be a bold attempt to remedy some long out- Audio Fair Report 104
standing ills. Strong measures are suggested for
dealing with TV licence dodgers and evaders of car On the Short Waves
radio licences. But the section dealing with illegal by John Guttridge and David
radio transmitting merits a much closer investigation. Gibson, G3JDG 129
This journal has long campaigned for action to . .
resolve the ludicrous situation whereby it is perfectly Prz;)ct:;:_?lly FLEiess
legal to import, offer for sale and buy 27Mc/s walkie y Henry 133
talkies and yet impossible to use them without breaking New Books 145
the law. The Board of Trade, the GPQO and radio
dealers have for years shrugged off responsibility with
some agility. |
In the new Bill, the PMG introduces provisions
presumably to deal with this situation and that of radio CONSTRUCTIONAL
bugging devices. Presumably, we say, because in the
potentially explosive Clause 7 it states that “where it The “Denette”
appears to the PMG to be expedient”, the provisions " by P. Matthews 100
should “apply to wireless telegraphy apparatus of any ) .
class or description” and that ‘‘no persons shall Keying the Ten-Five Tx
manufacture any apparatus of that class or description by A. S. Carpenter, G3TYJ 103
whether or not for sale”. i Dual Function Signal Generator
This loose phraseology could be interpreted to cover by H. Webster 115
any form of radio apparatus deemed to be “undesirable’
and amounts virtually to a blanket control over the Simple Transistor Tester
manufacture, importation, sale and construction of by G. A. Bobker 120
radio equipment of any type which the Government . .
considers undesirable. V|tzrat2 Ei?d Tremolo Units 124
We do not say that the PMG intends to use the y A. J. Bassett
sweeping powers implicit in the seven sub-sections of 4-Channel Mixer/Amplifier
Clause 7, nor even that he has considered them in by F. L. Thurston 134
detail, but the fact remains that if this Bill becomes law
as it stands, these powers will not only be available to
the present administration but to all future PMGs.
In seeking to deal with specific problems the PMG
has wielded a bludgeon. If classification is difficult GENERAL ARTICLES
it would have been better to isolate the real object-
ives by making it illegal to sell or buy any trans- Repairing Radio Sets, Part IlI
mitting equipment except on the production of a by Gordon J. King' 107

suitable transmitting licence. This way, innocent by-
standers would not get involved. Unless, of course, the
PMG has more sinister motives.

. W. N. STEVENS—FEd/tor

JULY ISSUE WILL BE PUBLISHED ON JUNE 9th

All correspondence Intended for the Editor should be addressed to : The Editor, '‘Practical Wireless', George Newnes Ltd., Tower House, Southampton Street,
London, W.C.2, Phone: TEMple Bar 4363, Telegrams: Newnes London, W.C.2. Subscription rates, Including postage: 36s. per year to an

y part of the world. © George
ies signat

Newnes Ltd., 1967, Copyright in all drawings, photographs and articles published in *Practical Wireless" Is specifically reserved through the ¢
to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden.
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Kits a success

During the past eight years T have built
kits supplied by seven of your regular
advertisers and I cannot fault one of
them. In all cases the instructions were
clear and easy to follow.

I think those who make claims that
their kits can be built in an hour are
not helping their own cause. Who wants
to build a kit in an hour anyway? It is
a hobby and how much better to make
the interest last for a few days at least.
There are sure to be setbacks, then out
comes the test-meter and the interest is
extended further.

Most early efforts fail because of poor
soldering, through getting resistor values
mixed up and switch and coil connections
wrong.

I do not grudge the charge of 6d. per
valve, bearing in mind the cost to the
retailer of cartons, corrugated paper,
packer’s wages, etc. I would give a vote
of thanks to the firms who send me good
valves promptly, cheaply and beautifully
packed.

P. J. Plater. Wallington,
Surrey.
* * *

Mr. A. H. Brough of Staffordshire
(P.W. May issue) will probably find that
most firms specify P. & P., and packing
involves corrugated card, cartons and
often stout cardboard boxes, also
employment of a packer and checker,
all of which has to be paid for to ensure
adequate protection in transit.

A. Deverell. Rickmansworth,
Hertfordshire.

U.S. Citizens’ Band

After reading the column “Amateur
Bands” in the May 1967 issue, it appears
to me that there is some confusion con-
cerning Citizens’ Band licences in the
United States. As an American now
living. in England, perhaps I can
straighten out the situation.

A Citizens’ Band licence may be issued
to any U.S. citizen over the age of 18
with no exam. required. A fee of $8.00
(£2 17s. 2d.) is charged, and-the licence
allows the bearer to transmit on the
27Mc/s band with a power not exceed-
ing 5 watts. A callsign is assigned which
usually consists of a three letter prefix
followed by four numbers.

Any person, regardless of age, may use
Citizen Band frequencies so long as the
transmitter power does not exceed
100mW, and a vertical antenna of not
more than 60 inches in length is used
No callsigns are issued to these people,
as they are not required to register with
the Federal Communications Commis-
sion.

D. L. Potash. Ambleside,
Westmorland.
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NEWS AND..

VHF STEREO TRANSMISSIONS Work is in hand to

extend the BBC stereo-

phonic transmissions,
atpresentradiated from
Wrotham, Swingate
and Brighton, to Sutton
Coldfield and Holme
Moss and certain relay
stations fed from them,
early in 1968. The
unshaded part of the
map indicates the areas
in which satisfactory
stereophonic reception
should normally be ob-
tained. In places where
the field-strength s
low, increased back-
ground noise may be
heard on stereophonic
programmes; improve-
ments to the receiving
aerial enable the noise

60 O DK 0O WO

level to be reduced.

ELECTRONICS CONFERENCE IN GREAT BRITAIN

A Technical Conference and Exhibition devoted to the engineers
who build and produce electronic equipment will be held at
Brighton in October 1968. This is the first such conference
and exhibition ever to be held in this country or Europe.
Called NEP/CON-INTERNATIONAL it has for some time been
held twice-yearly in the U.S., and will present a wide-ranging
international technical programme. It will cover the most
recently developed techniques such as printed circuitry, micro-
miniaturisation, component and equipment manufacture etc.
Talks will be given by leading engineers from the U.S., U.K. and
Western Europe. Also there will be an exhibition where the
latest components materials and machines will be on display.

SUB-MINIATURE METER

Sifam Electrical Instrument
Co. Ltd, Woodland Road,
Torquay, Devon, have intro-
duced a new sub-miniature
instrument in the “Director”
series of moving-coil instru-
ments.

The new “Director 14" is
exceptionally compact,
having an overall size of
7-92in. by 1-65in. with a
scale length of 1-34in. It is
flush mounting requiring a
panelcutout of 1-5in. diameter.

The company emphasises that, despite its size, the instrument js a
glazed-front, quality unit built to BS89: 1954 accuracies (ie. 25
per cent of full-scale deflection). The case is made from a special
reinforced plastic with a matt black finish, resulting in an elegant yet
highly practical case style, which blends well with modern equipment
panels.
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...COMMENT

PANEL LIGHTS TO ELECTRIC ORGANS

From Henry's Radio Ltd. comes the 1967
Electronic Components, Equipment and High
Fidelity Catalogue. This edition—now over
200 pages—is more comprehensive than
those published in previous years and includes
details of many new items supplied by Henry's.
including their Mayfair Portable Electronic
Organ.

Included in this issue are five free discount
vouchers which when used enable the cus-
tomer to obtain 2s. in the pound discount. It
is also interesting to note that further discounts
are allowed for equipment in the Hi-Fi section
of the catalogue.

The price of the catalogue is 7s. 6d. plus 1s. postage and copies may
be obtained from Henry’'s Radio Ltd., 303 Edgware Road, London, W2.

PIRATES—ALL OR NOTHING
Discussing the Marine and Broadcasting (Offences) Bill in the
House of Commons recently, Mr. lan Gilmour unsuccessfully
suggested that the Government should restrict the scope and
impact of some offences covered by the Bill. He maintained
there was no reason why penalties should be imposed on
scriptwriters and others who provided material for the pirates.
He had not, however any objection to imposing penalties on
those who ran the pirate stations. Answering, the Postmaster
General, Mr. Edward Short, said to omit the clause from the
Bill would enable the pirates to continue receiving advertising
revenue, records and tapes, etc., from which they made up their
programmes and attracted an audience. It would make the
legislation almost ineffective. Publication of information about
future programmes of the pirate stations is to be prohibited.

The Bill had been carefully drafted, Mr. Short told the House,
tocatchonly things which served as advertisements. References
to past broadcasts would not be affected by the Bill but refer-
ences to future broadcasts would be. Also anybody in this
country giving assistance to the pirates will be liable when the
Bill becomes an Act.

Referring to Clause 6 of the Bill (Penalties and Legal Pro-
ceedings) Mr. Short moved an amendment to increase the
maximum penalty for unlicenced transmitting from £100 to
£400. He maintained that £100 was nothing more than petty
cash to a successful pirate broadcaster.

ELECTRIC EYE 11
HELPS TO TUNE .

6 FREE VOUCHERS

[T] -~

From Philips comes a new four
waveband portable costing 719%
guineas. Included in the features is
an “electric eye” tuning guide
which doubles up as a battery
condition tester. Another feature is
a separate battery cartridge holding
four U711 batteries which is re-
leased from the radio at the touch
of a button. Wavebands covered
& are /ong, medium, short and f.m.
i Output is 380mW, and a telescopic
il aerial is provided for reception on
v.h.f. and s.w. Cabinet measures
93 x 5 x 1%in. and is finished in
black polystyrene with silver grille.

il

New members wanted

I am writing on behalf of the Sheffield
Amateur Radio Club which urgently
needs new members. Anyone interested
In any aspect of radio, especially amateur
radio and short wave listening would be
most welcome at any of our meetings.
These are held every Friday evening at
213.100 p.m. at 8 Sandbeck Place, Sheffield

Anyone requiring further information
or details on how to reach the club H.Q.
should contact me at the address below.

G. Watson. 25 Underwood Road,
Woodseats,
Sheffield 8,
Yorkshire.

Well done Sirs ‘

I am writing this letter to express
admiration of two 60-year-old gentlemen
whose letters appeared during 1965 stating
that they had obtained their Amateur
licences. These gentlemen fired my
enthusiasm and 1 started to study for
the RAE in October 1965 and passed in
May 1966. I then started Morse practice
and received my Pass slip recently.

I hope that®this letter will encourage
others, as I myself am 47 years of age.
All study was done at home from
library books and guidance obtained from
the RSGB Radio Amateurs’ Examination
Manual and a study of five years’
examination papers. The Morse code
was also self-taught by means of an
oscillator and a tape recorder.

F. Woolliscroft. Whitley Bay,
Northumberland.

The spirit of readers

You printed a request in your “CQ”
column for me in the May issue of this
journal and within hours of PRACTICAL
WIRELESS being on sale I had a satis-
factory reply. In fact, someone personally
brought around the “wanted” magazines
and many other readers wrote to me.

I. Nicholls. Kilburn,
London, N.W.6.

U.K. Police State?

I would like to bring to the attention
of other readers that if the Government
gets its own way on the amendments to
the Wireless Telegraphy Act, we shall be
told what we can build and what we
cannot. This is very wrong and I suggest
readers in agreement with me write to
the P.M.G. personally — Edward Short,
M.P., House of Commons.
C. Rolls. Highgate,
London, N.6.

[We are not very keen on the
Government's proposals, for it -covers
virtually anything: see the Leader page
for our views.]—Editor

More News and Comment on Page 122
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HE “Denette” is an easy-to-build receiver
Tdesigned for use as a small mains portable.

It is ideal for the kitchen or den where high
quality sound reproduction is not essential. The
controls on the prototype are tuning (which could
be switched), volume, and fine reaction which is
not required for local station reception. Both coarse
reaction and tone are pre-set but could be brought
out to separate controls on the front panel if
desired. With a three foot piece of flex as an aerial
the sensitivity is comparable to the average transis-
tor portable, and in Northern Scotland the proto-
type receives Radio Luxembourg very well after
dark.

The receiver contains very few components most
of which are not critical, the circuit is thus ideal
for experimentation. Both long and shortwave
coverage can easily be added by the addition of

YV  eon

o o
o, &°
BYAvalve base

7 Fig. 1 (above): Circuit diagram of the Denette.
Fig. 2 (below): Suggested power supply circuit.
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suitable coils and a wavechange switch. This modi-
fication is described later in detail. Although two
modern miniature valves are specified using B9A
valveholders, the older octal-based types such as
the 6SL7 and 6V6 should function equally well. If
these older valves are used then the valvebases
should be wired accordingly, since the pin connec-
tions are different to the B9A base wiring shown in
the circuit and layout diagrams.

CIRCUIT DESCRIPTION

The two-valve circuit contains three stages—
detector, a.f. amplifier and output. The power supply
unit (p.s.u.) is built on a separate chassis which
enables it to be used to power other equipment.

The regenerative detector (VIA) has unusual
input circuitry. The signal from the aerial is fed to
a capacitive potential divider consisting of CI/C2,
through the tuning coil L1 to the grid of VIA. The
d.c. continuity between grid and chassis is estab-
lished by the grid leak R2, and resistor R1 is wired
between aerial and earth to prevent a charge build-
ing up on the aerial. Feedback is effected by L2 and
TC1, the fine control being made by adjustment of
VR!. Note that TCI is insulated from the chassis.
Slight detuning is evident because VCI is across the
valve grid-to-cathode capacitance which alters
slightly as the valve warms up. Detuning is also
affected to some slight degree as the reaction is
varied, but these effects are small and are thus
ignored. The value of the anode load resistor R4
may be adjusted if regeneration cannot be readily
obtained. Other methods of obtaining regeneration

Connection to chassis.___ On-Off switch
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Fig. 3: Layout of the power supply shown in fig. 2.
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are possible, however the method used works out
very well. For those who like to experiment, the
different “textbook” methods could be tried out.

From the junction of R3/R4 the detected signal
passes via C3 and VR2 to the grid of the audio
frequency (a.f.) amplifier V1B. This is an a.f. stage
of conventional design other than the omission of
the cathode by-pass capacitor usually wired in
parallel with R6. In order to cut down the bass
response when a miniature speaker is used, the
cathode decoupling capacitor C5 may be reduced
to 2puF. This will help prevent undue damage to the
small speaker due to bass overloading. This step
will not be necessary with the larger type of
speaker. When using a small speaker, R8 could be
increased to 1k, this will limit the output and
effect some economy.

POWER SUPPLY

The power unit is straightforward, using two
contact-cooled metal rectifiers in a full-wave circuit.
A valve, such as the EZ80, could be fitted in place
of DI/D2, but this would require to be fed with
6:3 volts and would also contribute considerable
heat. A double-wound mains transformer is strongly
recommended and suitable types are readilv obtain-
able from advertisers in this journal. It would be
possible to make use of a miniature 220 volt
20/25mA mains transformer of the type used in

tuners and preamps. In this case R8 should be ,

increased to 1kQ in order to reduce the current
consumption.

MODIFICATIONS

Although the tuning capacitor VCI gives satis-
factory station separation on the medium and long
wavebands, crowding occurs on the short waves.
To combat this it is suggested that the s.w. band
be split into two sections, and that the effective

Aerial i

socket
Fig. 5 (below): Suggestions for = =
the inclusion of a tone control,
and for using headphones. |t
would be unwise to use a cap-
acitor of less than 400V working
in the phones lead to the anode

of the valve.

R - s B
x

From | 0°02
R4RS | WF A
> 1¢)

% 5

&,

R4

To chassis (earth)

To pin 2 on VIA

To TC1

TovCt
——

Fig. 6: Rear view of the wavechange switch for three-band
coverage.

capacitance of VCI be reduced. This latter sug-
gestion can be easily performed by interposing a
capacitor between VCIl and the junction of ter-
minal a on L1, and pin 2 of VIA. By placing a fixed
capacitor in series with VCI in this way, the effec-
tive swing or tuning range of VCI1 is restricted to
a portion of the band. However, since this small
portion of the band is now spread out over the
entire 180° swing of VCI instead of a few degrees,
the stations received will be easier to tune. If the
extra capacitor is made 300pF to start with, the
constructor can experiment from there.

If band switching is required then a suggested
method is shown in Fig. 6. As shown, the switch
will give three-waveband coverage, the actual wave-
lenths covered depending on the coils used. Details
for suitable coils are given later on.

Other worth-while modifications are a tone con-
trol and a socket for headphone reception. The
simple top-cut control shown in Fig. 5 works well.
The voltage rating of the capacitor between the
anode and the headphone socket must be at least
1-5 times the nominal h.t. voltage. Do not fit a

To
power
Lpply
arth =
2 Cc4 ME wotey Tags marked
c3 ‘MC"are earthing

connections

Fig. 4: Layout of components and wiring below chassis. Note that TC1 must be
insulated from the chassis. This is essential for the circuit to function properly.
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“normally closed” jack socket or this will short the
signal to earth when the phones are removed.

CONSTRUCTION

The following procedure is recommended when
all the parts, including the chassis have been
obtained. Drill the chassis and mount all compon-
ents securely. Wire up the power unit starting with
the mains transformer. Wire the heaters of the
valves with twisted leads and plug in both valves.
After a careful check of the wiring switch on and
note that the heaters inside the valves light up.
If they do not, switch off immediately and re-<check
the wiring.

Switch off, unplug the valves and disconnect the
power supply unit from the mains. Proceed with
the wiring up of V2 starting with the output trans-
former working back to R7. Keep all leads as
short as possible. Fit one end of C4 to pin 2 of V2

coiL NO. OF TURNS | WAVEBAND
L1 45

L2 5 LA

Lia 12

L7a 1-2 swi

L1b 5

L2b 1-2 sSw2

The table shows details of the coils. The type of wire and
former diameter are mentioned in the text.

and temporarily solder a wire to the other end.
After checking the wiring plug in V2 only, con-
nect the loudspeaker and switch on. After the valve
has warmed up there should be a slight hum from
the speaker, this should increase as the wire on
C4 is touched. There should be no whistling or
clicking nor any instability. If the stage is func-
tioning properly switch off, remove the wire from
C4 and unplug the valve.

Wire up VIB and fit one end of C3 to the volume
control VR2. Check the wiring and plug in both
valves. Repeat the test for V2. As the wire from C3
is approached a loud hum should be heard. If all
is satisfactory switch off, unplug the valves.

Wire up V1A taking every care to keep connec-
tions short and direct. Unscrew TCl to minimum
capacitance and set VRI to maximum resistance.
Now check all wiring very carefully as this last
stage is more complex. Plug in the valves and the
aerial (2 or 3 yards of flex), then switch on. There
should be no howling or whistling, if there is
reduce the coupling i.e. the distance between L1
and L2. If preferred the number of turns on L2
may be reduced instead. Now screw up TCl to the
point where howling or whistling just commences.
Tune in a station, backing down VR1 until oscil-
lation has just stopped. This is the most sensitive
position for the set. Retune VCI if necessary and
set the volume control to a convenient level. Switch
off taking care not to touch the h.t. line without
first discharging the capacitors C6a and C6b to
chassis. Check all components to ensure that there
has been no overheating. The receiver may now be
enclosed in its cabinet.

COlLS

The medium wave coil on the prototype con-
sisted of 45 turns of 22s.w.g. enamelled copper
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% _components list

il

Eésistors - )
R1  22kQ R6 100kQ
R2 1MQ R6 2-2kQ 10%
R3  22kQ R7 390kQ
R4 1MQ 3 watt R8 330Q

Capacitors:

Ct  150pF Cc5 25uF 25V
C2 1000pF C6A electrolytics
C3  0-01uF ces [ 16+16uF
C4 0-01uF

TC1 250pF compression trimmer
VC1 300pF variable, solid dielectric

Valves: Diodes:
VA ECC83 D1 Contact-cooled metal
V2 6BW6 D2 [ rectifiers 250V 60mA

Potentiometers:
VR1 500Q VR2

Inductors:
L1
LZ} see text
L3~ L.F. Choke 10H 60mA
T1 Output transformer ratio 40:1 suitable for mains
pentode.
T2 Mains transformer 2560-0-250V 60mA, 6-3V 3A.

Miscellaneous:
Two BOA valveholders, tagstrip, %in. coil former,
chassis, nuts, bolts, solder, wire, 1 Pole 2 Way on/off
switch, wire for coils.

TtMQ

COMPONENTS FOR MODIFICATIONS
Tone Control: Headphone Reception:
25k potentiometer Normally open jack socket
0-02p.F capacitor 0-1uF 400V capacitor

Wavechange:
3 Pole 3 Way rotary switch, Extra coil formers, Wire
for coils, Two 300pF capacitors

wire pile wound, with L2, five turns, wound over
the top. The former was }in. diameter fitted with
an adjustable dust core. The former size is not
critical except that the number of turns will need
to be adjusted if the former is a different diameter
to that specified. A long wave coil would require 140
turns for L1 and around 13 turns for L2. For
short wave coverage less turns will be needed and
if the wire used is thick enough no former will be
required since the turns can be self-supporting.
If the diameter is about one inch and the wire
16-20s.w.g. then between 5-12 turns for L1 and 1
or 2 turns for L2 will give coverage of 19-49
metres. These turns should be wound side by side
on the same axis.

PRACTICAL ELECTRONICS

special project

% MINIATURE R/C INSTALLATIONS

plus
* CRO Trace Doubler %
* Video Pattern Generator %
ON SALE MAY 12
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Double the usefulness of the neat little rig described in the January, 1967 issue

on the -air many pleasing and surprising re-

ports have been received on both “Top Band”
and “80” metres running but 9W and working into
a G5RV multi-band dipole antenna at 28ft. through
a Z-match coupling unit. In all fairness, however,
it should be stated that results and reports do
depend to a great extent on band conditions at any
given time. The modest power available can hardly
be expected to combat or flatten heavy QRM often
prevalent—particularly at wecek-ends—but under
fair conditions the transmitter performs surprisingly
well and enables one to enjoy many interesting
QSO’s.

As originally described the transmitter is a phone
rig (A3 emission) only, suitable for Fixed station
or /M working, but the versatility can be increased
beneficially to include keying thus enabling the user
to work c.w. (Al emission) when necessary.

It is not difficult to include keying facilities in
the transmitter; only small changes are required
which consist of fitting a voltage stabiliser to the
v.f.o. section, adding a suitable key jack socket and
adding a switch to disable the modulator.

DURING the time this transmitter has been

Modifications

Fitting a voltage stabiliser. The inclusion of a
type OA2 voltage stabiliser tube to the v.f.o. is
obligatory but necessary if “chirp” is to be avoided;
chirp is most likely to be found when the trans-
mitter is working “straight through”, viz. on “Top
Band”. The stabiliser chosen has a B7G base and a
holder can be fitted between the v.f.o. valve proper
and the front panel.

Theoretically, it would seem sufficient to apply
a stabilised voltage to the triode section of the

Nj S®

RY'
3-3k0
3 Watt

cZ
OtuF T 4 OA2

o

Skeleton circuity showing position of extra
stabilising components.

Fig. 1.

R8
8
2
3
2
Ny
’&‘ 0-50méA

——
——
c12 Y
1
|
13 !
C14 1
—— 1
- :
RZ 1
100k Q) i
J1 (key) E
' [ | wm
v L Phone isza
R17 T
CW. gm0
™ o SIC
[ -
X 2 Fig. 2: This shows the Phone/C.W.
v4 switching and key circuitry.

ECF80 valve only and this may be tried by con-
necting the stabiliser to point “Y” of the original
circuit. In practice however, it has been found
most beneficial to include both sections of the valve.

The modified “bare bones” circuitry is given here
in Fig. 1 and as may be seen three additional com-
ponents are needed, viz. Ry—3-3kQ, Cz—0-1#F and
Vstab. Drive is diminished slightly when these items
are added but ImA is available and this is adequate.

Adding a key jack socket. By re-positioning the
panel lamp and lens, a standard normally closed-
circuit type jack socket may be fitted in the vacated
hole. It should be connected between the negative
terminal of the 0-50mA meter and the chassis; a
100kQ fixed resistor is also connected across the
key jack sockets.

Disabling the internal modulator. Since the in-
ternal modulator is not required for c.w. working
an additional switch is needed. Referring to Fig. 2
the added switch, SZA/B, and its conneotions may
be seen; the key jack socket and its resistor are
also shown. Other items are identical with the
original circuitry with the exception that R6 is
reduced in value to 3-3k.

Switch SZ is a DPDT toggle-type item and is
easily located at the rear of the chassis above
socket Sk4; it may be mounted on a small L-shaped
aluminium bracket.

Provided ‘that all wiring is correct lift the con-
nection from pin 7 of the OA2 voltage regulator
clear of the chassis and insert a testmeter set to
read 0-50mA in series with the stabiliser. Switch to

—-continued on page 146

103

www americanradiohistorv com


www.americanradiohistory.com

SOME IMPRESSIONS OF THE 1967 IN-
TERNATIONAL AUDIO FESTIVAL AND
FAIR ATTHEHOTEL RUSSELL, LONDON,
MARCH 30 TO APRIL 2, AS SEEN BY
THE P.W. TEAM.

Spread among the exhibition stands and hotel
rooms were the static displays and live demon-
strations of 96 exhibitors, an Aladdin’s Cave for
the audiophile. Readers familiar with the hustle
and bustle of the Fair will appreciate the difficuity
in seeing everything in the time available. The
following notes are not intended as a comprehen-
sive survey, but mainly impressions on trends.

Amplifiers, Tuners and Stereo

N this field the steady migration towards semi-

conductors continues. Some years ago, H. J.

Leak, in his presidential address to the B.S.R.A.
observed, that for power outputs of up to 15 watts
per channel the valve could no longer compete with
the transistor. At the Fair, transistor amplifiers in
the hi-fi class were commonly offered with outputs
of up to 110 watts, and although it is difficult to
appreciate listening to this output in the average
living room, it does indicate the advances in tran-
sistors. Most manufacturers were not content to
state that the equipment was “fully transistorised”
but plugged that they were silicon types. So it
looks like the trend this year for amplifier enthu-
siasts is to acquire a “Silicon Solid Status”.

The complexity of the units seems to grow each
year. One can remember not so long ago being
content witht volume, treble and bass. Now one
sees miniature Jodrell Bank-type front panels with
Low-filter; High-filter; Equalisation; Input selector;
Balance; Stereo reverse (should be interesting);
Stereo left; Stereo right; Stereo left + right etc.

Stereo was very much in evidence and mostly
solid state. The trend here was split right down
the middle as regards units. Some were complete
with amplifier, preamp and both speakers all in
one package. Others
had one or both
speakers floating. Many
speakers and indeed
amplitiers were of the
“bookshelf” type,
usually in a matt
wood. Listening to
“Uranus” from the
Planet Suite on stereo
with large enclosures
some 3ft. cube, and
then on a couple of
the small twelve inch
bookshelf cabinets gave
a vivid demonstration
of the efficiency of the
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smaller units. They did lack the roundness in the
bass, but the reproduction nevertheless was excep-
tionally good.

Prices varied, but on the whole were high, some
very high. Perhaps the common-sense way in buy-
ing would be to say—if I'm satisfied with the per-
formance of cheaper equipment then it’s pointless
to spend more, but if I want the ultimate in quality
and my ears can appreciate the difference, then
I will pay for quality.

All things considered there was nothing really
startling at this year’s Audio Fair. Most of the
units on show are already displayed in the dealers’
windows and have been for some time. Summing it
all up: Transistors now outnumbered valves. Stereo
is becoming commonplace and trends indicate that
before long it could well be stereo only, since the
units can receive and/or play mono too. Prices
are high but then so is performance, and there are
more knobs to twiddle. Bookshelf units are advan-
cing with the advance in the frequency response of
smaller speakers.

Perhaps next year we will have vest pocket
stereo, but we wonder how they’ll fit all those con-
trols in!

The Armstrong 426 is an example of the growing complexity of audio units and the
tendency towards “integration”.
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Tape Recorders

New trends this year in the tape recorder field
were hard to find. The most noticeable was that
more machines were making use of cassette loading.
Also, we noticed fewer low-priced machines and
more with comprehensive mixing and dubbing
facilities. More are becoming available for vertical

operation.
Philips, who pioneered the cassette-loading
recorder market in the UK, released another

battery-operated machine at the show—the EL
3302. Similar to its predecessors, it has almost
double the audio output at 400mW, and an external
loudspeaker socket. The price remains 27gns. Also
from Philips come two mains-operated cassette-
loading tape recorders—one stereo and one mono.

The range of Philips pre-recorded “Musicas-
settes” can be used on all of their cassette-loaded
machines, and there are over 100 different mono/
stereo Musicassettes available from the repertoires
of EMI, Philips and Pye records.

Grundig’s latest cassette-loading tape recorder,
the CI110, is also a mains-operated machine.
Although it measures only 13 x 9 x 4fin., it has
a two-watt push-pull amplifier and seven-inch elip-
tical speaker. Using the half-track recording system,
it has a recording and play-back time (for DC90
tape) of approximately 14 hours. The technical
specification gives a wow and flutter figure of better
than + 04%, a frequency range of 50c/s to 10kc/s,
and a signal - to - noise ratio of better than 45dB.
Grundig claim this machine to be virtually foolproof
—click-in cassette loading, simple press-button
controls, a green light to indicate the machine is
switched on and a red warning light when the
recording button is depressed. The price is 48gns.

Most of the four-track machines shown this year
have comprehensive mixing facilities, permitting
one to record on one channel while listening to the
other. To permit this, three tape heads and indepen-
dent and play-back amplifiers are necessary. An
example is the Truvox RI104 at 89gns. This
machine, which has been on the market for some
time now, has the facility aptly labelled duo-play.

The Fidela range of four-track tape desks and .

recorders from the Waltham Electronics Company
of Geneva (handled in this country by Denham
and Morley Ltd.) attracted a lot of attention for they
were on show for the first time in this country. All
of these are suitable for vertical or horizontal
operation. The recorders have solid-state amplifiers
and attractive specifications along with appropriate
price tags—75 and 138gns. The tape decks are also
expensive; Model 707 costs 119gns, but it comes
complete with separate record and play-back ampli-
fiers having a 30c/s to 22kc/s frequency response.
The other deck, Model 780 at 145gns. also features
adjustable bias for optimum performance with
different types of tape.

Among the Telefunken exhibits were the Mag-
netophon 200 series of vertical and horizontal
recorders. The 204E is a two-speed (3% and 74in.)
stereo machine with a frequency range extending
up to 18kc/s on the higher speed. This 106gn.
machine has comprehensive mixing facilities.

Another  semi-professional  performance/stereo
machine is the Tandberg Series 6x. This ‘X’ series is
similar to earlier models, but incorporate an addi-
tional bias head, improved frequency response and

One of the Fidela vertical tape recorders shown for the
first time at the Audio Fair.

signal-to-noise ratio—within 2dB from 20c/s to
25kc/s and a 62dB signal-to-noise figure on the
fastest speed of 74in./sec. Wow is less than 0-1%
and crosstalk rejection is better than 60dB. Two
and four-track recorders using this deck are offered
at 115gns.

The newest model in the Uher range of pro-
fessional recorders is the 1000 Report Pilot. .-With
this machine, one can synchronise sound with film
as well as reporting under professional conditions.
Features of this £243 portable recorder include

Latest in the range of BSR popular tape decks—The TD20,
available wRh a wide range of stereo or mono head
arrangements.

One of the growing range of cassette tape recorders—the
new Philips Mode! EL3302.
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stroboscopic tape speed control and switchable
equalisation. It has only one tape speed—74in./sec.

BSR’s latest three-speed tape deck, the TD?20,
introduced at the end of last year, was prominently
displayed. It is available in both stereo and mono
versions with two or four-track heads. The
control linkage has been improved and only requires
the lightest pressure to operate the direct-action
keys. Wow and flutter is claimed to be better than
0-15% on 7%in./sec., 0:25% on 33in./sec., and better
than 0:35% on 1%in./sec. It will take up to seven-inch
reels and there is provision for a third head.

Tape Recorder Developments Ltd., who
announced their first tape deck just over a year
ago had on show seven variations of their TRD 1
deck, and silicon semiconductor electronic units to
complete a hi-fi system—with any of the deck varia-
tions. As an indication to the type of deck, the wow
and flutter specification is as follows: 0:04% at
30in./sec.; 0:05% at 15in./sec.; 0-08% at 74in./sec;
0-139% at 3}in./sec.; 0-2% at 1}in./sec.; and 0:35%
at i#in./sec.

Tape Recorder Spares Limited had their usual
wide range of pre-packed leads, plugs and accessories.
Often it is not realised that this company deals with
more than tape recorder accessories. In fact, they
have a very wide range of connectors that could
well solve many problems of the hi-fi and audio
enthusiasts.

Microphones and Pickups

It is a very far cry from the carbon granules of
yesteryear to the array of sophisticated microphones
now available on the market; microphones of range
and diversity to meet all requirements and depths
of pocket.

One of the new developments noted at the Fair
was a dynamic unit by AKG which combines two
moving coil capsules, one covering high frequen-
cies, one covering low frequencies. Philips also

A trend in speaker enclosures—the Celestion Ditton

3-element 15-watt system for bookshelf mounting.

had a unit with two moving coil units; this was a
stereo type (Model EL179) in which the two m.c.
units are detachable.

Another interesting model was the Sennheiser
unit which combines the directional properties of
the gun microphone and the high performance of
a condenser (or should we say capacitor?) micro-
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Parmeko stereo record reproducer incorporating the /atest
in pickups—the Miniconic transistor cartridge.

phone. It is in fact, a transistorised r.f. condenser
type.

It is impossible in this space to detail the many
mentionable microphones on show, but those which
attracted our attention included the new series of
subminiature ribbon units by Lustraphone, the new
Unisphere models by Shure which are based on the
Unidyne dynamic cardioid type, the three new
dynamic models from M.B. Mikrofonbau and the
latest high-quality cardioid microphone from STC
—who also showed for the first time the 4119
hyper-cardioid ribbon microphone.

Pickups, cartridges and gramophone decks, as te
be expected, showed a general tendency to higher
efficiency and slicker presentation. The most
unusual exhibit was the new semiconductor stereo
pickup introduced by Miniconic.

Insensitive to hum fields and turntable noise, the
pickup is claimed to have a power output 40dB
greater than a magnetic cartridge, 20dB greater than
a ceramic cartridge. It functions by modulating the
flow of d.c. provided by the amplifier power supply
through a semiconductor strain gauge element
(the resistance of which varies as the stylus
is flexed) to produce signal current variations. In
other words, energy is provided by an external
source and not, as conventionally, by the record
groove.The makers claim a frequency response of
an octave below and two octaves above audible
range, reduced record wear and chatter, a cleaner
signal with increased dynamic range. The first
British stereo equipment to incorporate this revolu-
tionary pickup is the System 22 system marketed by
Parmeko.

Also new at the Fair was the range of moving
magnet stereo cartridges by Audio Technica, the
new Studio 1000 range of amplifiers, tuners and
speaker units by Braun and the ffss Mark 4 heads
and cartridges by Decca. Focus of interest on the
Garrard stand was their new Model 50 automatic
turntable unit which incorporates pause and cue
control, tubular pickup arm and caltbrated force
adjustment.
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PART 3

Having heard from H. W. Hellyer (last
month) on the use and choice of tools and
service equipment we now continue with
fault symptoms in the “‘electronics’’ of the
animal and thence to their diagnosis.

Part 1 investigated the first two or three
stages of a typical valved receiver. These
stages collectively are often referred to as
front ends, being composed of r.f. amplifier
(if the set has one), mixer and local oscil-
later. Modern a.m./f.m. sets have two
front-ends, one for medium-frequency (and
possible short-wave) a.m. and another
for v.h.f./f.m.

GORDON J. KING

FRONT-END NORMAL

Assuming that first tests failed to reveal any con-
clusive defect in the front-end, we can conclude
that the mixer, or that section of the frequency
changer, is delivering off-the-air signals converted
to i.f. as they are tuned in by the set’s dial. Some-
thing, then, is preventing these signals from reach-
ing the detector and later stages. That is, assuming
the symptom is the easy one of ‘“no signals” or
“set dead”.

The best plan under these circumstances is to
apply a modulated signal at the set’s i.f. to the input
of the first i.f. amplifier. A straightforward valved
set usually has a single i.f. amplifier stage, a typical
circuit being shown in Fig. 3—I1.

Here the control (first) grid of the i.f. amplifier
valve receives an i.f. signal from the secondary
winding of the first i.f. transformer, whose primary

HI+
R2
33k HT. feed
IfTA T A
III R1
-.E::1 !i l -ch fﬁ% c3
-LE e T 1
P ’s LF amp
valve
|EF41
To anode
of [-E?C or
mixer
valve
am— c7
—{8uF
C6
0=yl
AGC.line

Fig. 3—1: Typical a.m.-only i.f. stage, showing three prime
tests.
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1s loaded into the anode circuit of the mixer or
frequency-changer valve. It should be understood
that the nature of this testing for a “dead set” stants
at the aerial input, works through to the frequency-
changer, checks the local oscillator (as in Part 1)
and then goes on to the i.f. stages, commencing at
the input of the first i.f. amplifier valve (Fig. 3—1).

Assume that we have a signal generator and tune
it to the set’s i.f. (recent models 470kc/s, earlier
models 465kc/s), then switch on the audio modula-
tion and apply the signal to the control grid of the
first i.f. valve. Signal continuity from this grid to
the loudspeaker should give a modulated tone out-
put. If there is no response the next move is to
check the if. stage up to the detector input. If
discontinuity remains, then the trouble is either in
the detector or audio stages (to be considered in
Part 5).

Useful first-action tests are (i) check that the i.f.
valve heater is alight (change valve and/or check
heater supply circuit if not) (ii) check the valve
envelope for temperature with a hand (a “cold”
valve—with heater alight—could indicate lack of
anode and screen grid current) and (iii) try tapping
the valve with the set running to establish the
possible presence of internal inter-electrode shorts
or open-circuits.

BASIC D.C. TEST

If these tests give mo clues to the fault, a more
scientific approach will be necessary. A good test
for valve emission is to measure the voltage across
the cathode resistor (see Test 1). A valve normally
operating will yield about 2:2 volts d.c. across this
resistor. A test voltage appears because the sum of
the anode and screen-grid current passes through
the cathode resistor, and this develops a voltage
drop across it of magnitude depending (a) on the
value of ithe resistor and (b) on the current value.

It is easy to find the cathode current (in mA) by
dividing the voltage measured (in volts) by the value
of resistance in kilohms (thousands of ohms). For
example, 4 volts measured across 5000 (0-5kQ)
signifies a current of 8mA.

If this first basic or “key” test indicates cathode
current, we are sure that: (i) the valve has emission,
(i) its heater is aglow, (iii) the valve has both anode
and screen grid voltage and (iv) ithe general d.c.
conditions of the stage are reasonable—if not
normal. A more exacting indication on the d.c. con-
ditions can be obtained from a knowledge of the
anode and screen grid (i.e., cathode) current of the
valve in the circuit. Such operating parameters are
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LS

usually given in the service sheet, manual, or valve
data book. ‘

Abnormally low cathode current could mean
(a) low emission valve, (b) low screen grid voltage,
(c) low anode voltage or (d) reduced heater current.
(This is often overlooked.)

To establish (a), Tests 2 and 3 (see Fig. 3—1) would
be made, and if the anode and screen grid voltages
are reasonable (refer to service sheet, if possible),
check the valve either by substitution (often the
best way) or with a valvetester. Typical values are
anode 225 volts and screen grid 100 volts.

So far we have established that the i.f. signal
cannot be passed through the set from ithe control
grid of the i.f. amplifier valve and, assuming Tests
1, 2 and 3 to be positive, that the d.c. conditions of
the stage are reasonable.

There is a remote chance that the valve has some
internal short or open-circuit which is failing to
affect the d.c. conditions yet preventing the passage
of signal. A sharp tap on the envelope of the valve
with a screwdriver handle may prove something
here; but valve substitution is much more con-
clusive a test in a case like this.

Some enthusiasts may not possess a signal gener-
ator or other equipment, yet may wish to try their
hands at radio repairs. Where possible, therefore,
suggestions based on instrument-less testing will be
included. One instrument, however, is indispensable
and that is a good quality multirange testmeter
with a d.c. sensitivity not less that 10,000 ohms/volt
(bearing in mind that low voltage and current read-
ings may have to be made in transistor equipment).

Signal continuity in the i.f. stage can sometimes be
proved by connecting an aerial to the control grid.
This should pick up random signals in the i.f. band
and reproduce them in the loudspeaker. Another
dodge is connecting the contact points of a low-
voltage electric buzzer between chassis and the
control grid via a 100pF capacitor. The impulsive
“signal” produced by the working buzzer contains
many harmonic components well into the i.f. band,
and signal continuity is revealed by a harsh buzz
in the speaker. This, of course, also proves the
detector and audio stages at the same time. Special
transistor, pulse generating signal continuity test
instruments are also available commercially, but
there is nothing to beat a good modulated signal
generator.

LF. stage continuity can also be vaguely assessed
by rubbing the tip of a screwdriver blade on the
control grid pin of the i.f. valve while holding a
finger in contact with the metal blade. Good
response in the if. channel is then indicated by
fairly loud~ crackles from the speaker when the
test is performed.

DYNAMIC TROUBLE

We now assume that the d.c. conditions are
normal, yet the signal fails to pass through the
stage. This is often called “dynamic trouble”, signal
rather than d.c. A prime factor here is misalignment
of the if. transformers. These are best checked—
and aligned—by a modulated signal generator, as
explained in Part 1 (April issue).

It will be recalled that the signal is applied to the
signal grid of the frequency-changer valve (at
fairly high level if the circuits are well out of
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alignment) and then the second and first i.f. trans-
formers adjusted—secondary and then primary—
aiming for maximum output at the detector or
audio stage.

ALIGNING THE I.F.'s WITHOUT
INSTRUMENTS

It is possible to align the i.f’s. without a signal
generator, assuming that the front-end circuits are
in alignment. The technique is first to bring the i.f.
windings to exactly the same frequency, irrespective
of the actual frequency. This can be done by
“clicking” the screwdriver blade on the frequency-
changer signal grid or by the use of a buzzer (as
already explained) or other pulse-type harmonic
generator and adjusting the i.f. trimmers or cores,
one after the other, until maximum output is
attained. The circuits will all be tuned to the same
frequency, not necessarily the correct one.

Next, apply an aerial signal with the set tuned to
the longwave Light Programme. Since the i.f’s. will
most likely not be tuned to their correct frequency,
the Light Programme will come in well off tune
and possibly weakly, so full volume setting must be
used.

The i.f’s. can then be tuned nearer to the correct
frequency by adjusting the main tuning so that the
Light Programme can still be heard yet may still be
off tune although closer to the actual 1,500 metre
mark on the dial. The i.f’s. should again be peaked
in turn for maximum signal output and the process
repeated until the i.f’s. can be peaked with the
tuning spot-on the station setting on the main dial.
The i.f’s. should then be in fairly reasonable
alignment.

A dynamic fault can exist due to a short-circuit
across one (or more) of the i.f. transformer wind-
ings. Note that an open-circuit, at least in the
primary, would be brought to light by the d.c. test-
ing earlier described. Typical trouble is a short
across a trimmer (if used) or fixed parallel tuning
capacitor (i.e., C1/2/3/4 in Fig. 3—1). A short can
also occur across an internal tag panel, and such
possibilities can only be examined by taking the
screening can from the transformer. Incidentally,
an open-circuit capacitor across a winding will be
revealed during the alignment process by that
particular tuned circuit failing to peak at the correct
frequency.

If tuning is by a trimmer capacitor, the tendency
towards maximum output will occur with the
trimmer fully compressed (assuming that there is
also a fixed trimmer), while if tuning is by dust-
iron slug, the slug will be fully in the core and still
not tuning the winding properly. Incorrect i.f.
*2 alignment aggravates adjacent channel inter-

ference effects, and these will be recognised
from Symptom 2 on the record issued free with
the April issue.

A fault typical of i.f. transformers is intermittency
in the winding(s) or parallel capacitor. The primary
winding (carrying h.t. current) is the one that often
goes down in this way, but on some transformers
leakage between primary and secondary is possible.
Symptom 5 on the record typifies the noises
*5 that can be expected from this trouble. To

see whether the fault is in the first or second
i.f. transformer, the control grid of the if. valve

t
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WI.2. Transistorised
Wireless Intercom

Seen
the

FMT. 41 Transistorised
FM Tuner

have

complete range of

PEA.400. Photo Electric
Relay System

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-
Yoursell 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 ol your
home we will be delighted to send you our catalogue Iree of
charge or why not ask your local dealer (there are over 6,000
“Eagle” stockists) to show you the latest “Eagle” Products today!

r

products

To: EAGLE PRODUCTS, Dept. PW.6,
Coptic Street, London, W.C.1.

Plcase send me catalogue of the entire “Eagle”
range.
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FANTASTIC NEW 1967 BARGAINS FROM CONCORD

}

Frustrated Import Shipment
OFFERED BELOW HALF PRICE TO CLEAR
ALL TRANSISTOR 500 only

PERSONAL TRANSCEIVER SETS

OUR PRICE £6'1 9'6

You've heard about them—You've read about them. NOW'S

YOUR CHANCE TO OWN THEM. Highly sensitive two-way

transistor transceiver sets have individual volume controi and

talk-listen uwitch Telesu»plc aerial pulls in the voice from the

other set over tr D

transceiver as used by official bodies and forcea. 500 aets only
at £6.19.6 plus 5/6 p. & p.(Batteries, leather casea, ete. 10/6ex.).

Money bad( it not deljghted with the performance. These cannot be operated in U.K.

NO SOLDERING AMAZING CIGARETTE
RADIO
ONLY 25/-

Yes a perfectly ordinary packet of oigarettes! But watch
your friends astonishment on hearing it fetch in station
after station, loud and clearl Btill holds 10 clgareues yet
cleverly 1s highly itive, fully ised cir-

cuit (inoluding battery). Even a young boy can assemble it [
under 2 hours. No soldering. No experience necessary. Oniy
18 connections to make. Ideal for taking to work with you.
From our bulging testimonial file Mr, D, B. of Huddersfleld,
writes: ** . . . I kave filted the parts in it and il is working
wonderfully .. ." ALL PARTS including 8emi-Conductors,
ABC Plans, etc. ONLY 25/- plus /8 post, eto. Parts available separately.

AUTHENTIC MARINE
DIVERS PATTERN

NEW FULLY
TRANSISTORISED

Gigantic Purchase at | NO
H RMAL
# Fathoms below cost. | *° PRICE

§ Made to highest possible marine | ONLY 34/ 6
spec. by Swiss maker.

AUTOMATIC PORTABLE RADIOS
DATE CHANGE with Full Variable waveband.
A FRACTION OF THE

Scoop Purchase by our Overseas Agent. Exact
source cannot be disclosed due

to drastically reduced price.
THE LATEST ALPHA
HIGH POWERED
SECRET AGENT CIGAR
CASE BINOCULARS

79/11

L ikilll  Waterproof. 2001t. depth tested.
23 jewels (19 fully working, 4 subsidiary). Anti-magnetic
stainless ateel back, rotating time bezel. Calibrated taoh-
ometer scale, luminous dial & hands, centre sec. hand. 6

WHY PAY MOREP Al the
latest refinements are packed
into this npew MULTI-
STATION ALL Transistor
radio—thelinternalaerial picks
up even the remote stations &
the powerful built-in speaker
gives room filliug volume, In-
dividual tuning, first-class reception.
confidence—packed In original

Not repeatable at our price. NOW onY 14/11

The lon of modern ¥ and the increased acti-
vitiy of secret agents in every field have combined to produce
these remarkably ingenious cigar case binoculars. At first glance
the simulated leather case with plated fittings seems quite normal
but press the button and PRESTO! the case springs quietly open
toreveal a POWERFUL pair of lenses—rotate a eoncealed focus-
ing wheel and you have an amazing pair of binocuiars, not a toy—
9 magnification areas. Limited number available in thia country
8o rush your order. 8end only 14/11, plus 3/7 p. & p. for free home

Purchase with
manufacturers’

months’ g'tee 78/11 +4/7d. P. & P. { + 7/6d. strap or 17/6
statnless steel bracelet.) TEST on wrist for 7 days free—
money back g’tee.

cartons. (Personal earpiece and battery 4/6). Send
39/6 plus 4/6 p. & p.

trial. Full written guarantee—money refunded in full if not the most
iniriguing purchase of a lifetime.

Make 5 different TRANSISTOR RADIOS

for 39/6 No_ Experience

No soldering. Only 8 connecuom for first radio to work.
Just look, you get BC Plans, Cabinet, Loudspeaker
(alone 17/8) Earphone, 4 Seml-conductors, Colls, Con-
densers, Resistors, Tuner, S8witch, Screws, etc. YE§—
EVERYTHING ! Loud clear English and Foreign reception.
As supplied to Educational Authorities, H.M, Forces, etc.
TESTIMONIALS GALORE. Compiete course—originaily

» HIGH POWERED TRIPOD TELESCOPE

onNLY 45/- NOo MORE TO PAY

Advantageous Purohase Direct from Importer. 750 ouly at fraction of
the true value. 8pecial e A.1 De Luxe model—passed by Japanese
Board of Inspection. All Meta!l construction in Black Crackle finish
with plated parts and slmulated leather covering. 8pecial polished
optical lens gives astounding magnification power of 900-1 areas.
Bingle draw focusing tube enables you to study the MOON, PLANETS
& BTARS. Independent view finder permits you to focus on subjects
miles away or just across the road. Brand new complete with

2 ;r,u’ o
?‘:@eo@ sx;mt plus 4/6

MAIL ORDERS ONLY

CONCORD ELECTRONICS LTD, (Dept. P.W.38), 77 New Bond St.,

tripod at unbelievable price of
only 45/- plus 5/- post and SBAFE PACKING.
8atisfaction or your money back.

London, W.1

TRANSISTORS RECORDING TAPES
0C23 10/- 0Cs2 3/6 8in, Standard .. 150ft, 3/11
0C25 9/6 0C82D 36 3in. Standard .. 225ft, 41
0C26 9/6 0Cs4 5/ 8%In. Triple Play .. 600ft, 12/6
ocz n- ocree s 5In. Standard 600, 10/
n. Standar. 0o 5 =
gg ::,: OERO /e 5In. Long Play .. 900ft 14/6
ocin 6/~ | 5in. Double Play .. 1200ft. 15/6
ocCss 12/6 oca00 16
0C44 3/6 AC126 36 5%In. Long Play . 1200ft. 16/-
5%in. Double Play .. 1800ft. 22/6
gg:: :;‘ Act27 3/e
- AC128 3/6 7in. Standard . 1200ft. 17/6
0C70 3/6 AD170 '5; 7in. Long Piay . 1800ft. 22/6
oCc71 318 - 7In. Double Play .. 2400ft. 25/-
0oCT2 3/6 AF114 5/3 Four of the tapes or more are post free
oCTs 3/6 AF115 5/- otherwise Posiage 1/6.
0C76 4/- AF116 5/-
ocrs 4 AFT ws | | 5"005'!-'5 o
_ n. 8p00| - n. 8pool -
ggz:o ;:6 ::::: :;: 3%in. spool 2/3 4in. spool 2{3
6 5in. spool  2{6 7in. spool 1/6
OCS1D 36 ol 2l Postage and packing 8d. All Htems
C.W.0.,P.P. 2/-in & Min. 1/-. fisted are cash with order.

TEST METERS
Pocket Test Meter D14

INTERCOM/BABY ALARM
Modernise your home or busi-

ness with this new all transistor
Intercom consisting of one
master and one sub. Complete
with all leads, battery and full
instructions. Usually 5 gns.

Our Price 49/6. P.P. 2/-.

Send 3d. stamp for catalogue containing
Hi-Fi, Transistor Radios, Microphones, Autochangers. etc.

to: Moordown Radio Ltd.,
Road, Moordown, Bournemouth. Tel 59866

Specifications: DC voltage 0-15
-150-1,000 volts (1,000 R/V).
AC voltage 0-15-150-1,000
volts (1,000 R/V)

DC current 0-150 milliamperes.
Resistance 0-100 KQ. Size:
57 x 93 x 30mm. Net weight
108 g. Only 39/- Cam. 2/-.

941 Wimbourne

YOUR GAREER 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 (Technicians’ Certifi-
cates); the Grad. Brit. ILE.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 o

NAME it ir i m s s e S R et B R A P e e s s e b e e a e s EdBlock
ADDRESS . i dfias vivasvis soin vie bbbt gt nanr s byeesiaaran i s ras-CAPS.
IR f - ok g cva-...Please

6.67

BRITISH NATIONAL RADIO SCHOOL
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repairing radio sets

can be shorted direct to chassis. If the symptom
persists, it is definitely not in the first i.f. trans-
former or in the front-end sections.

It may be a good idea to short out the secondary
of the second i.f. transformer at this juncture to
prove the audio section. If the noise effects cease,
then the second i.f. transformer is almost certainly
responsible. If they persist, the audio stages should
be investigated (dealt with in Part 5).

If intermittency in the primary winding is
responsible, it is often possible to ‘see” this in
terms of a flickering pointer when the voltmeter
is connected as for Test 2.

LLF. INSTABILITY

Oscillation in an i.f. stage can be brought about
by incorrect i.f. alignment. Some sets are sensitive
when the windings are peaked, and if they are the
*1 amplifier could change into an oscillator and

produce the effect of Symptom 1 on the
record. This kind of set requires so-called stagger-
tuning in which one winding is detuned relative to
the other on each transformer, but not sufficiently
to reduce the sensitivity or to encourage adjacent
channel interference.

Instability can also result from a bad valve (old
valves with sprayed-on gold-coloured conductive
coating were troublesome in this respect, but there
are very few of these about now!) and from an
open-circuit screen grid capacitor (C5 in” Fig. 3—1).

An open-circuit in the cathode bypass capacitor
{C6 in Fig. 3—1) will usually result in reduced sensi-
tivity rather than instability owing to negative feed-
back effects. A set with an electrolytic in position
C7 in the circuit could also go low-gain due to its
open-circuit.

Other troubles that occur in the if. stage are
(a) noise (Symptom 5) due to badly seating valves
and/or dirty valve pins and faulty sockets, (b) burn-
*5 ing resistors due to a shorting bypass capacitor

(i.e.. R1 would overheat due to CS5 shorting,
or R2 due to C7 shorting), (c¢) overloading due to
*4 an a.g.c. fault (Symptom 4) to be considered

later and (d) intermittent operation due to a
badly soldered connection, bad valve and poor
connection of valve pins with its holder sockets.
Valve bad seating can often be brought to light by
wriggling the valve in its holder while the set is
running.

AM./F.M. LF. STAGE

All that has so far been said applies equally to
the i.f. stage employed in a.m./f.m. sets. From Part 1
it will be recalled that sets of this mode employ two
i.f. transformers in series, one tuned to 470kc/s for
a.m. and the other to 10-7Mc¢/s for f.m.

An if. stage typical in this respect is shown in
Fig. 3—2. This shows that the basic d.c. parts of the
circuit are almost identical to those in Fig. 3—1. The
valve is a more modern version since it has to
provide reasonable gain at 10-7Mc/s as well as at
470kc/s, and the voltages to be expected on a valve
of this kind are shown on the diagram. Alignment
of the a.m. transformers is performed first, and

these then present the
correct impedance to
the much higher fre-
quency f.m. trans-
formers, allowing their
subsequent alignment.

The control grid of
the valve is fed from
the secondary windings
of the first set of i.f.
transformers (which
are also in series with j
each other), and in =9
some sets there is a
switch to short out the
primary of the first f.m.
transformer when the
set is set to a.m. work-
ing.

It may be remem-
bered from Part 1 that
on f.m. the a.m. mixer
section of this kind of
set works as an addi-
tional i.f. amplifier with
the local oscillator sec-
tion switched off. This
gives another f.m. transformer, which is usually
located in the v.h.f. tuner section (f.m. front-end).

Dynamic testing through this dual-type of i.f.
amplifier follows the practices already described,
and the fact that the circuit is normally responsive
to two widely differing i.f. signals means that failure
of one channel only cannot be caused by a valve
fault or incorrect d.c. conditions. The reason is often
related to misalignment of the affected channel or
trouble in the appropriate i.f. transformer section.

DETECTOR AND A.G.C.

Now let us look at the detectors, starting with
a.m. circuits. A detector a.g.c. circuit in common
use is shown in Fig. 3—3. This employs a double
diode-triode valve, but only the two diodes interest
us at this time; the triode is used in the audio stages
and will be considered in Part 5.

The detector is nothing more complex than a
diode connected in series with the secondary wind-
ing of the second if. transformer, along with its

H

From
AM

5
U?r."np.

L

Fig. 3-2: This kind of i.f. stage
is foundina.m. [f.m.receivers.

IET2
mn Triode section
—3 EEE — usedforaud»o‘
i 3
\ 11
(‘:3' >
i
R1
c2 Audio
R2

W AGC

Fig. 3—3: An a.m. detector and a.g.c. circuit, showing a
test for a.g.c.

1

www americanradiohistorv com


www.americanradiohistory.com

load. It looks much more involved, however, when
tied up in a complete circuit Fig. 3—3).

The detector diode is DI and its load is R1 and
R2 in series, with the bottom end returned to valve
cathode instead of chassis. This is to avoid biasing
the diode by the voltage dropped across the cathode
resistor R3 when the triode is passing current. The
audio signal thus appears across Rl and R2, and it
is tapped-off at their junction. Cl and C2 are i.f.
filter capacitors, taking away the residual i.f. signal,
leaving only the audio component.

The if. signal from the anode of the final if.
amplifier valve is passed to the second (a.g.c.) diode
(D2) through the coupling capacitor C3. Rectified
i.f. current thus flows through R4 and RS and a d.c.
voltage is developed across these resistors of a mag-
nitude governed by the strength of the if. signal
applied to the diode. This represents the a.g.c. bias,
and since its full strength is not required a suitable
level is tapped off the potential-divider R4/RS. This
charges C4 and a time-constant is formed with RS.
Residual i.f. signal is also bypassed by C4.

On the a.g.c. line therefore, is a negative potential
(with respect to chassis) which is used as extra
grid bias for the if. amplifier and frequency-
changer (mixer section) valves. As the mutual-
conductance (and hence stage gain) is determined by
the amount of grid bias—the greater the bias the
less the gain—the overall amplification of the signal
circuits is automatically regulated by the strength of
the signal. Rapid fading is also combated by the

‘time-constant on the a.g.c. line.

FAULTY A.G.C.

One fault which can develop in the detector/a.g.c.
stages, and cause bad overloading, is open-circuit of
* 4 C3. This effect is clearly illustrated in Symptom

4 of the record and, apart from distortion due
to “envelope distortion”, intermodulation troubles can
occur on strong signals giving a background whistle
accompaniment.

A conclusive a.g.c. test is shown in Fig. 3—3 at
Test 4. Here a voltmeter is used to measure the
actual a.g.c. voltage produced by the signal. There
is no point in attempting this test with a voltmeter
of less than 10,0009Q/V sensitivity, however, for the
meter would swamp the circuit and give virtually no
reading even on a very strong signal. A reading up
towards 5 volts should be obtained at the point
indicated on the circuit on a strong signal.

In some sets the a.g.c. voltage is transferred to
the control grids through very high (order of
megohms) resistors, so even a highly sensitive meter
would give very little reading at these points. A
valve voltmeter or equivalent transistor instrument
would, however, be suitable.

A noteworthy point of the a.g.c. circuit is that it
is delayed. This comes about by the biasing given
to the a.g.c. diode due to triode current flowing
through the cathode resistor. Thus, the cathode is
at some voltage positive with respect to D2 (since
in this case D2 is returned to chassis through R4/5),
and this means that D2 will not conduct until the
signal reaches the delay level given by the bias. This
means that the set’s gain is always at maximum on
weak signals.

The detector itself rarely develops faults except
perhaps when an if. filter capacitor goes open-
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AM. circult
D1 D2
— e TriS%dae
U
audio
N >
" 6AKS
i 0—20V
Audio
out 4

C2=r", R1% C1+
Fig. 3—4: The ratio-detector formed by two isolated diodes
in a triple-diode-triode valve. A ratio detector test is shown.

circuit. This can aggravate instability and introduce
whistles. Since the diodes are working at very low
power they rarely fail, even though the triode may
go low emission.

RATIO-DETECTOR

In a.m./f.m. sets, the detector valve is usually a
triode (for audio) with three diodes, one with its
own cathode and two using the common triode
cathode. One of the diodes common to the triode
cathode is used as an a.m. detector, which is often
arranged to provide a.g.c. as well, while the other
diode, in conjunction with that with its own cathode,
is used in a ratio-detector for f.m., as shown in
Fig. 3—4.

Here D1 has its own cathode and D2 a shared
cathode. The ratio-detector circuit is formed by D2
anode going to one side of the ratio-detector trans-
former secondary and DI cathode to the other side.
D1 anode and D2 cathode are then connected across
the d.c. load of the detector (as is conventional
practice) comprising R1/Cl. The audio is developed
across C2 connecting to the third winding on the
transformer. This looks a bit messy in this form
but if it is worked out into a different pattern it
will be found to conform to the ordinary ratio-
detector circuit.

A good test for this kind of detector is to measure
the voltage across the d.c. load, as shown by
Test 5 in the circuit. With a correctly working
circuit, up to 20 volts will be measured across the
load when the f.m. set is tuned to a strong trans-
mission.

Difficult tuning and poor interference suppression
is often caused by Cl of the load going down or
becoming open-circuit. This would not be indicated
by the test across the load and a new capacitor’
(about 4uF electrolytic) should be hooked on as a
trial. Shorting C1 would, of course, prevent a volt-
age reading and certainly kill normal working of the
detector.

If R1 goes high in value the effect is a sort of
“overhang” on the f.m. tuning, it being difficult to
establish quickly the correct tuning point.

This triple-diode-triode valve can cause a hum or
buzz on f.m. only under certain fault conditions
*3 (not unlike the first interference effect in Symp-

tom 3 of the record). The valve may not imme-
diately be suspected since a.m. is invariably
unaffected, but a substitution test soon shows that
the valve is to blame.

To be continued
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ADVERTISEMENT

DENCO (CLACTON)

LIMITED

357-9 OLD ROAD
CLACTON-ON-SEA
ESSEX

Telephone: Clacton 22807

In a piece of Electronic Equipment at Harvard
University of America, London University of England,
countless Equipments in our Fighting Services, Ships,
Aircraft and Automation you will trace components
being the handwork of our Craftsmen. In the records
of some of our Country’s Greatest Manufacturers of
Electronic Equipments, which are reliable and World
Renowned we are recognised for our Quality—
Reliability and reasonable prices.

In many of the finest Home Constructor Technical
Articles published by this Magazine and which for
many years has encouraged the terrific growth of our
Great Electronic Industry and Export Business, you will
find mention of our products.

In these facts we take great pride. In the ownership of
our products you may enjoy equal pride plus the
guarantee of quality and long life.

Send 6d. in stamps for price list of components used in
Articles or 2s. 6d. for comprehensive catalogue and
please, the courtesy of an S.A.E. with all other
queries.
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MOVING COIL MULTIMETER TE 25 47 /5
0-100 v AC/D.C, ohms 0 to 1 k. etc.

OVING L TER EPLOK. 79 /5
0-1,000 v. A.C./D.C., ohms 0 to 8 meg. ete.
MOVING 0 TIME'
0-2,500 v. D.C. 20,000 ohms per volt. 0-1,000v. A.C. 99/5
Ohms 0 to 6 meg. 50 Microamps full scale.

NEW MULLARD TRANSISTORS
0C71 6/-; 0073 7/0 0081D o/- 8/-; AF116 8/-;
AFl114 8/6; 8/-; OC45 8/-; ocm 9= 06170 8/6:
AF117 7/-; 0026 18[6 ; AD140 15/%; 0CS5 15/-; Bolders 1/3.
ARDENTE TRANSISTOR TRANSFORME!
D303, 7. 8 (,'l‘ 1 Push Pull to 3 ohme for 0072 0csl. .11/-
D8034, 1.75: 1 CT. Push Pull Driver for 0C72, OC81. .11/~
D8058, 11.. 5 1 Output to 3 ohms for OC72. OC81....11/-

TRANSISTOR MAINS ELIMINATORS
Famous “‘Power-Mite” 9 volt. Same size as PP9 45 /_
battery. Fully smoothed, 150mA., tull-wave cireuit.

Transistor Coils

WEYRAD P50 —
BASW 6 in. Ferrite Aerial | Spare Cores
il....12/8 | Driver Trans. LFDT4

Oso. PB0O/A1C Printed Cirouit, PCA1
470 kjos LF.P! J.B. Tuning Gang .
8rd LF. P50/3 Weyrad Booklst........

80 onm Coax 6d ya.

mi  air-spaced  Cable

5 K. ohms to 3 Meg. LOG or | 40 yd. 17/8. 80 yd. 85/-.

L/8 8/-. DP. 5/-.| FRINGE LOW LOSS 1/5
n'mzousm/o D.P. 14/6. | 1deal 625 lines yd.

OOAXIAL PLUG 1/-, PAREL 80CKETS 1/-, LINE 80CK-
ET8 8)-. OUTLET BOXE! SURFACE OR FLUSH 4/6.
BALAN TWIN F) ERS 1/- yd. 80 or 800 ohma.
TELESCOPIC CKROIE AERJAL. 6in. extends to 23in. 6/6.

TV REMOTE CONTROL

VOLUME CONTHOLS
Long spindles, Midget Size

For PHILIPS 19TG111A,
181A. 186A, 1424, 23TG1114A,
3A, 121A, 131A, STELLA
033A, 89A, 43A, 53A,
COSSOR  CT1810A, SlA,
OT2310A, 21A, 8 3
Prioe 3 gns.

. Post
S="12/6
B inoludes olllt,
2 pots, 3 switohes, 5 resistors.

RETURN OF POST DESPA TCH Minimum P.P. Chalge 1/6 unless otherwise stated. C.0.D. 5§/~ extra. Full List 1/-.

RADIO COMPONENT

(Export—send remlttance and exira postage, no C.0.D.)

Written guarantee with every purchase.

1967 GRAM
CHASSIS

Three Wavebinds: Five Valves: ECHS1, EF89,
Long, Med., 8hort, Gram. EBCS1, EL84, EZ80,
12-month guarantee. A.C. 200-250 v. PFerrite Aerial
b watts 3 ohms. Chassis 134in. x 7in. x bin. dial size
13in, X 4in. Two Pilot Lamps. !our Knobs. £10 10
Aligned calibrated. Chassis isolated from mains

De-LUXE STEREC GRAM CRASSIS. V.EF., MW,
8.W.l. 10-50m. 8.W.2. 60-180 Magic en, push
buttons, 6 valve + reot. AC only 200[860' £1 9 19

8ige 15 x 7¢ x 8in. high.

HIGE GAIN TV. PRE-AMPLIFIER BARD B. a.
unable chanpels 1 to 5. Gain 18dB. E0084 valve.
Kit price 82/6 or 55/- with power pack. Deuﬂ.l Od.
BAND OI LT.A.—same Price. Tunable channels 7 to 13.
Band I or I Coils and ecircuit only, 8/6. Chassis 4[0.
B.B.C. 28upor Booster. UHF Transistor Hodolrudy made 75/~

ALL PURPOSE TRANSISTOR PHE-AM PLIFIER
Gain 14:1. 850v. or 9v. input. built with Mu Metal

input transformer for Mikes, Piok- Dl. Tuners 15 /_
Instroctions and circnit supplied. Polt /6.
L 'RaSsIS, tin. slde
x4in,, 5/6: 9x7in., 6/6; 11x8ln 6[6 llx7ln 7I6,
8 X 9in 9/6; 14 x1lin., 12/6; 15 x 14in., 16/-.
ALUMINT 'ANELS 18 s.w.g. 12x12in. 5/6; 14 x9in.
4/6; 18 x 8in. 8/6 10x7m 2/9; Xﬁln 8/-; 6 x 4in, 1/8
VALVE BOLDERS. Int. Oot. 6d s Oct. 6d.;
BSA, B8@, BSA Hou!dod 9d. Ceramio ll- B7G BYA cans 1[-
Vllve base plugs B7G, BOA. Int. Oct. 2/8.
THE INSTANT
BULK TAPE
ERASER AND
RECORDING HEAD
DEMAGNETISER

200[250 v. A.C.
ot 8.A.E.

oo 35/
SPECIALISTS

FM TUNER 88-108 Me/s 8ix Transistor. SBuperhet. Ready
built. Printed Circuit. Calibrated slide dial £8 1
tuning. Size 6§ x 4 x 8}in. 0

3-WATT QUALITY AMPLIFIER 4 Transistor 75/
Push-pull. Ready built, with volume control.

PRIMO A.18 TRANSCRIFTION TONE ARM. [ nnc

With tracking template and two plug-in shells, @ JNS.

Moving Coil 8tereo Diamond Clrtnd!e 20-18,000 cps. 5 gus.

+RADIO BOOKS+ (Postage 8d )
High Fidelity 8peaker Enclosures and Plans.
Transistor Superhet Commeroial Reoeiver.
Mullard Audio Amplifier Manual

Radio Valve Guide. Books 1, 8, 3 or 6.. each 5/-
Practical Radio Inside Out......... ...4/6
Transistor Audio Amplifier Manual. 8/6
Shortwave Transistor Receivers -b/-
Transistor Communication Sets.. 8/~

International Radio Stations List. . ]! 2/6
Modern Transistor Cireuits, for Beginners
Sub-Miniature Transistor Receivers
Wireless World Radio Valve Data.
At a glanoce Valve equivalents

RESISTORS Preferred values, 10 ohms to 10 meg
}W.}w.so%u:liw-&t. 1/~ ¢ w. 10% 6d.
HIGE STABILITY. % 1% 2I- Preferred values.
10 obms to 10 meg. Dm«) 5%. 10 ohms to 28 meg. 9d.

5 watt 0.5 t0 8.8 ohm 3 w. 1/6
10 watt WIRE-WOUND RESISTORS 1/9
15 watt 10 ohms to 6,800 ochms 8/
10K, 15K, 20K, 25K, 10W. 3/-
MATNS DROPPERS. Midget. With sliders.

0.34.. 1K..0.24..1.8 K,, 0.16 .. 1.5 K. 6/- each.

LINE CORD 100 ohms $. twin pins resistanes 1/ 1t.

WIRE-WOUND 8-WA'1'1‘ WIRE-WOUND _4-WATT
POTS.  Miniature STANDA SIZE POTS.
Values 10 ohms to 30K, 8[8 LONG SPINDLE VALUES
Carbon 80 K, to 8 meg.. 8/~ 50 OHMS to 100 K, 7/6

CRYSTAL MIKE INSERTS
14 x }n. GIO ACO81% x 3in.8/6; BHB 1 x fin......... 78
TANNOY CARBON MIKE with 8witch
HEADPRONES 2000 ohms 18/6. 4000 ohmas 15/-.

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER
In tough cream plastic cabinet with 20ft.
lead and adaptors. For any transistor radio |
intercom, mains radio, tape recorder, ete -
8 to 16 ohm matching 30/_ POST =
2/6

Bize: 7} x 5} x 3in,
CALLERS WELCOME

337 WHITEHORSE ROAD, WEST CROYDON

(Buses 133, 68 pass door).

S.R. Stn. Selhurst. Tel. THO 1885

The series will be of
exceptional value in
training mechanics and
technicians in electricity,
Radio and Electronics.

WHAT THIS MONTH'S ENTHUSIASTIC
READERS SAY
« . . they make study a real pleasure ... 4.C.,CAMBRIDGE.

. . . 1 must say how pleased 1 am with the simplicity of their ez-
planations . . . C.C., JERSEY.

. I have passed my theory ezam. on elecironics with the help of
yuur manuals ... D.EF. ELY.

POSTNOW FOR THIS OFFER !

The New 'Picture - Book’ way of learning

BAS

You'll find it easy to learn with thix outshndlngly sncceesful

new pictorial method—the are

the almplest language, one at a time; and each is lllustmted
by an accurate cartoon-type drawing.

r------------------------
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ELEGTRICITY (5 Vols)

ELECTRONICS (6 Vols)

ELEGTRONIC CIRGUITS (2Vols)
INDUSTRIAL ELECTRICITY (2 Vols)
SYNCHROS & SERVOMECHANISMS (2 Vols)

The books are based 91‘“ the latest research into slmplified

'his has proved that the Piotorial
Approach to learning is the quickest and soundest way of
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 1oliowing amounts. Basic Eiectricity 70f-. Cash Frice or Down Fayment
of 15/- followed by 4 fortnightly payments of 15/- each. Basic Electronics 82/-.
Cash Price or Down Payment of 15/- followed by 5 fortnightly payments of 15/- each.
This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order.
Tick set required (only ONE set allowed on free trial).

BASIC ELECTRICITY 70/- [ BASIC ELECTRONICS 82/- (]

BASIC ELECTRONIC CIRCUITS 40/-

BASIC INDUSTRIAL ELECTRICITY 40/-

BASIC SYNCHROS & SERVOMECHANISMS 38/-

ALL PRICES INCLUDE POSTAGE

FULL POSTAL
ADDRESS
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dual
function

SIGIAL
GENERATOR

H.WEBSTER

COVER

SUBJECT

one of the most useful items of equipment in

the amateur workshop is a generator of signals
covering a wide frequency spectrum. While such
an instrument can be quite complex and costly, for
most amateur requirements a simple, stable, modu-
lated oscillator is sufficient for most purposes. With
the aid of such an oscillator, alignment of rece€ivers
is easily carried out and the degree of uncertainty
associated with trial and error methods eliminated.
Apart from this prime function the signal generator
is an invaluable aid to fault tracing in receivers.

The basic requirements of an oscillator suitable
for alignment purposes are as follows. It should be
stable and not require recalibration at frequent
intervals. Changes in supply voltage should not have
an adverse effect on the oscillator frequency. Radi-
ation of energy other than by the output socket
should be reduced to a minimum. Finally, the output
of the oscillator should be controllable. Although
none of these desirable features is easy to obtain and

P[EXT to the multi-range testmeter probably

is reflected in the relatively high cost of commercial
instruments, nevertheless, by careful attention to
screening and suitable choice of oscillator, it is pos-
sible to construct a generator which approaches
these ideals.

The signal generator described in this article has
been designed with these features in mind. As well
as performing all the usual functions of the normal
oscillator, a further valuable feature enables the
experimenter to extend the scope of the instrument
to inductance and capacitance testing. This aspect
of the design will be dealt with briefly in the latter
part of the article.

CIRCUIT DESCRIPTION

I

An examination of the circuit given in Fig. 1 will
show that both the radio and audio frequency oscil-
lators are of the “two terminal” type. In each case
a double triode is employed, one section being used
as a cathode follower and the other as a grounded
grid amplifier. Energy in the correct phase is fed

Fig. 1: Circuit diagram of the signal
generator including the power supply unit.
The coupling capacitor C2 may require
slight adjustment as described in the text.

Cc2
20pF
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coils.

Hclésﬁc qﬁ digtneter
Hotes B ' gia meter
" Holes C 4 BA clearance
“Holes D 6 BA clearér_} @

Dual function signal generator.
Figure 2

A: Dimensions for a suitable cabinet.
B: Chassis drilling details.
C: Cardboard template for mounting

: Front panel drilling details.

Rear chasis member
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back from the second section of each triode into the
grid circuit in such a way that continuous oscillation
is maintained. The coupling capacitor, C2, between
the anode of the section triode section of VI and
the grid of V1 is rather critical. Since valve and
component tolerances vary somewhat, it may be
found that some experiment is necessary to achieve
optimum results. Generally a value between 10 and
50pF will be adequate. An indication that the value
is too high will be shown by violent squegging.

Anode modulation of VI is achieved by connect-
ing the h.t. supply to V1 in series with the primary
of the audio transformer T1. The audio component
developed in the secondary of TI is inductively
transferred to the primary winding of the trans-
former. An audio signal for amplifier testing is taken
from the cathode of V2. Selection of the desired
signal, whether rf., modulated rf. or af. is by
means of switch S2.

The frequency span of the generator js from
200kc/s to 30Mc/s. This range is covered using five
inductors, L1 to L5, taken from the Denco range of
iron cored coils. The screening cans supplied with
these coils have been retained since they help
materially in reducing extraneous radiation. Power
requirements for the unit are quite modest and any
small transformer with an output of 200-250 volts

at 20mA and 6-3 volts at 1 ampere is adequate. The
specified audio transformer in the modulating sec-
tion has a primary rated at 8mA and if any other
type of transformer is substituted it must have a
similar rating.

Although in the interests of compactness, minia-
ture type valves have been specified, there is no
reason why older types such as the octal based
6SN7 or 6SL7 should not be used. These two
valves function perfectly satisfactorily in this circuit
without any alteration in component valves. Natur-
ally the use of the larger octal valve holders will
necessitate some chassis dimensions changes.

CONSTRUCTIONAL DETAILS

The generator js built on a 9in. X 5in. universal
chassis. Full drilling and mounting details are given
in Fig. 2. The front panel drilling dimensions given
in Fig. 2D are applicable to the specified Eddystone
dial. A flexible coupler is used to connect the epi-
cyclic drive mechanism to the variable capacitor.
When fitting the drive to the capacitor spindle care
must be exercised in the alignment of the spindle
and drive mechanism since slight misalignment will
mar the smoothness of the drive system. Although
many generators, both amateur and commercial, use
a direct drive system, the use of a slow motion drive

¢ 7

/2 i
& | @

To
tag 3
on$Sla

&

/4 13\\

t O
AN

From Ski1 G\

/

Tags marked
[C. denote
metal chassis.

Fig. 3: Under chassis layout and wiring diagram. Note, tags marked MC are bolted directly to chassis.
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enables more precise
settings to be obtained.’

The inductors, L1 to
L5, together with the
screening can lids are
mounted ensuring that
the holes in the chassis
and can bases coincide.
The cardboard template
shown in Fig. 2C may

be used to facilitate
 drilling of the chassis
and can bases. Since
the coil formers and
associated plastic secur-
ing nuts are of poly-
styrene it is important
that overtightening of

the securing nuts is

avoided.

When mounting the

two valve holders,
make sure that they are
correctly orientated as
shown in Figs. 3 and 4.
The completely wired
chassis is also shown
in the same figures. On all coil ranges the primary
windings are shorted out and connected via the
earthy end of the grid coil to earth. It may be found
on ranges 4 and 5 that the coils have wire ended
terminations. If this is the case the grid wire must
be insulated with a short length of sleeving before
passing it through the chassis.

Wiring of the unit is straightforward although
care must be exercised when soldering connections
to the coil pins. Excessive and prolonged heating of
the pins will lead to distortion of the polystyrene

Fig. 4: Layout of components above chassis.

rear of the box is covered with a nominal 1lin. X
8in. aluminium top plate taken from the universal
chassis range. When covering the interior of the
box with foil make sure sufficient overlap is allowed
at the edges so that intimate contact between the
front panel and back plate is obtained. This method
of construction was adopted in the interests of
cheapness, and a metal box would be preferable.
Calibration based on comparison with signals of
known frequency has been given many times in
PracTICAL WIRELESS and although no attempt

TABLE 1

Range 1 Range 2 Range 3 Range 4 Range 5
fke/s Dial f Mc/s Dial f Mc/s Dial f Mc/s Dial f Mc/s Dial
200 98 0-6 98 1-8 98 55 98 9 93
250 72 0-7 80 2:0 85 60 85 10 79
300 54 0-8 65 25 62 70 69 12 62
350 41 0-9 54 3-0 45 80 57 14 49
400 30 1-0 45 35 31 90 47 16 38
450 21 11 37 4-0 22 100 39 18 30
460 19 1-2 31 4-5 14 11-0 32 20 23
470 18 1-3 25 5-0 8 12:0 26 22 18
500 14 1-4 20 ‘56 4 130 21 24 13
550 8 15 15 — — 140 17 26 9
600 3 1-6 11 — — 15-0 13 28 5
— — 17 7 — — 16-0 10 30 2
— — 1-8 4 [ — 170 7 — —

The table shows approximate dial readings against frequency. The coils should be adjusted as advised in the text in
conjunction with Table 2.

formers. On completion of the wiring check the
resistance between the h.t. line and chassis. A read-
ing of approximately 500k should be obtained.
A much lower reading should be investigated and
any obvious faults remedied.

The writer housed the instrument in a wooden
box lined with aluminium foil. Constructional details
are given in Fig. 2A and are self explanatory. The

118

will be made to give exhaustive details a brief
description is given for the benefit of the newcomer.

The method requires a receiver, not necessarily
accurately calibrated, covering a wide frequency
range. After setting the receiver to a transmission of
known frequency, the generator is adjusted to zero
beat with the known frequency. By choosing an
adequate number of frequencies for each band, a
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graph may be drawn of frequency versus dial read-
ings. Care must be exercised during this procedure
since it is quite easy to confuse harmonics with the
fundamental frequency. If a superhet receiver is
used for calibration purposes, additional difficulties
may arise, particularly on frequencies above approx-
imately 10Mc/s. Simple superhets with an inter-
mediate frequency of 450kc/s and without adequate
selectivity prior to the mixer, will almost certainly
suffer from second channel interference. As an
example, consider a receiver of this type tuned to
a known frequency of 15Mc/s. If, as is generally
the case, the receiver oscillator js tuned to the
higher frequency side of 15Mc/s, then in order to
give an intermediate frequency of 450kc/s the
receiver oscillator will be set at 15-45Mc/s. A little

thought will show that a transmission on 15-90Mc/s

TABLE 2
Range Frequenl’lltzs Range Core Turns
1 0-2— 06 5%
2 0-6— 18 6
3 1-8— 5'5 12%
4 556—17-0 12
5 9:0—30-0 20

For approximate calibration the coil cores are unscrewed to
their fullest extent and then screwed in. The number of
revolutions is shown in the table.

will equally give rise to an i.f. of 450kc/s. In terms
of the generator calibration this means that when
the generator is tuned from the low frequency end
a first response will be obtained at 15Mc/s. Further
tuning of the generator will give a further response
when the generator frequency is 159Mc/s. In
general terms, for each receiver setting on the high
frequency ranges, two generator responses will be
evident, one when the generator is set to the actual
frequency, and a second in which the generator is
set to this frequency plus twice the if. of the
receiver. Although all this may appear rather for-
midable, in practice the actual calibration of the
higher frequency ranges is quite simple and provided
the foregoing is borne in mind, no real difficulty
should arise. In any case, a graphical check will
reveal any errors.

APPROXIMATE CALIBRATION

For those constructors who feel hesitant about
this procedure and have no receiver covering the
whole gamut of frequencies the following approxi-
mate calibration will enable them to make a start.
The iron cores of each coil are gently unscrewed to
their fullest extent. Do not apply undue force.
The cores are then screwed back into the formers
the number of complete turns shown in Table 2.
The calibration chart shown in Table 1 is applicable
to this procedure. If this method is adopted it is
imperative that the specified coils are used and the
wiring lay-out of Figs. 3 and 4 followed as closely
as possible. It must be stressed that the foregoing
method is of an approXimate nature and is only
intended as a preliminary aid to calibration and as
a help to the constructor who has no suitable

% components list

Resistors:
R1 1-2kQ R5  5kQ 5 watt
R2 22kQ R6 4000
R3 2-2kQ R7  400Q
R4 47kQ VR1 10kQ carbon pot

All fixed resistors 1 watt except where otherwise
specified

Capacitors:

C1 10pF C4 0-01uF Cc7 32uF
C2 20pF C5 0-01uF c8 200pF
C3 0-0015uF C6  32uF C9  400pF
Variable Capacitor:

VC1 300pF Jackson E1 \
Valves:

V1 ECC82 v2 ECC82
Inductors:

Chassis mounting types

L1 Denco Maxi Q Yellow Range 1

L2 Denco Maxi Q Yellow Range 2

L3 Denco Maxi Q Yellow Range 3

L4 Denco Maxi Q Yellow Range 4

L5 Denco Maxi Q Yellow Range 5

RFC: See text

T1 Intervalve type 3:1 ratio

Radiospares 8mA rating

Mains Transformer
T2 Osmabet 230v 45mA 6-:3v 1A

Miscellaneous:

MR Metal rectifier contact cooled 250V 50mA
BYA Skirted valve holders (2), B9A screens (2),
Coax sockets (4), 2P 6W switch S1a, b; 2P 3W switch
S2a, b; SPST switch S3, Universal chassis 9 x 5 x 3,
Home Radio Aluminium panel 103 x 7§ (2), Dial—
Eddystone 598 (Stratton), Flexible shaft coupler;
knobs, sleeving, coaxial cable, etc.

reference standard. More accurate calibration may
be carried out at a later stage. When the finalised
calibration has been completed the five scales of the
dial may be marked in with indian ink.

DUMMY AERIAL

A suitable dummy aerial for use in conjunction
with the signal generator during receiver alignmenit
is given in Figs. 5 and 6. This dummy aerial is
satisfactory for frequencies between 150kc/s and
2Mc/s. For the higher frequencies up to 30Mc/s
the simple form shown in Fig. 7 is recommended.

In each case the dummy aerial may be mounted
inside a discarded tobacco tin as shown in Fig. S.
The 20#H choke used in the medium frequency
version consists of 70 turns of 34 gauge enamelled
wire close wound on a $in. diameter former. The
remaining details given in Fig. 5 are self explana-
tory.

A feature of the generator not generally available

—continued on page 142
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HIS design offers simplicity coupled with

versatility. The tester will check p-n-p or n-p-n
M transistors for leakage (I’co), a.c. and d.c. gain.
The circuit has been arranged to minimise the
switching and consequently enables the cheaper and
more easily available types of switch to be used.
By careful perusal of the advertisements in this
magazine it could, at the time of writing, be built
for about thirty shillings.

Circuit details

Having now discussed what it does and how much
it will cost, let us turn to the question of how it
works. Basically, a measured d.c. current is fed
into the base of the transistor under test, and then
the collector current is measured. The resistance of
VRI1 controls the base current, while R2 performs
the function of preventing this current from

R1 R3
(See (See
text) text)
Sla Sic/d
I i
o1 Tz -
lco ¢ ‘[ T + v 1sv|—
SetIb 5
R2 b
/ o S2a |pnp
Any value between ™M ?e_/c Of f
47k to 10k Q) setlp °NPN

Fig. 7 (above): Basic circuit of the tester.

Scale 0~-10
14

|

Accurate
meter on

. 10mA range

pre-set
(adjust tilt both meters
have sarne reading)

1500

Fig. 2 (left}1 Modification for testing n-p-n transistors.
Fig. 3 (right): Calibration of the unit.
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SIMPLE TRAN:

Transistors are now readily available from variou
manufacturers’ surplus units, and some of these ar:
here enables some of the more useful transistor
provide constructors with a very useful piece of

becoming excessive when VRI is at its minimum
value.

With the function switch S1 in the “Set Ib” posi-
tion, the meter is connected in series with R2 and
VRI1, and thus measures the base current set by
VRI. In the “Ic” position S1 switches R3 across
the meter terminals to give it a full scale deflection
(f.s.d.) of 10mA, thus enabling it to measure the
collector current. In order to perform a leakage
test, i.e., measure I'co, S1 connects the meter in
series with the transistor across the supply voltage,
with the base open-circuit.

To enable the tester to be used for both n-p-n
and p-n-p transistors, the circuit of Fig. 1 is modi-
fied slightly by the addition of Fig. 2. The meter is

)

= e ==l \

Fig. 4: Layout of the prototype tester. Compare this with
the photograph in the heading on the right.

connected to points A and Z on Fig. 1 via the
p-n-p/n-p-n switch S2. This enables both the meter
and the supply to be reversed for testing n-p-n
transistors (see Fig. 2).

Calculations

Resistor R should be equal to the meter’s d.c.
resistance, + 20 per cent will be satisfactory, while
R3 the 10mA shunt resistor must be made very
accurate. Its precise value will depend on the meter
used and its value may be calculated as follows:

Meter’s f.s.d.

= ; X Meter’s resistance,
f.s.d.required — Meter’s f.s.d.
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ISTOR TESTER

BY G.A.BOBKER

iources quite cheaply. Others are obtainable in
nmarked. The simple but efficient unit described
haracteristics to be measured and it will thus
st gear at low cost. Construction is uncritical.

Example: Supposing we are using a meter having a
f.s.d. of 500¢#A and a resistance of 250€). In order to
give a f.s.d. of 10mA it would require a shunt resistor
whose value will be:

R 500

~ 10,000 —500

This equation gives the value of R3 as approxi-
mately 13:1), therefore a preset potentiometer of
some 25() will be ideal. To calibrate accurately, the
meter is placed in series with another meter of
known accuracy as shown in Fig. 3. As the shunt
has to be very accurate it is switched in the tester
by two of the switch contacts wired in parallel,
Slc and Sld. This has the advantage of reducing
the contact resistance of the switch.

As the leakage current of some a.f. output tran-
sistors can be as high as 450pA, if a more sensitive
meter is used then Slc/S1d should be arranged to
switch in a 500xA shunt in the *“I’co” position.
The switch S1 should be the normal 4-pole 3-way
type. If fancy switches, or switches to hand are
used, difficulty might be experienced if they are not
of the “Break-before-make” type.

X 250

Construction

The cabinet was made from plywood fixed
together with glue and panel pins, the finished case
being covered with “Fablon” or “Contact”. The
final size of the case will be determined by the size
of the meter used. The clips to hold the batteries
were made from strips of brass pilfered from a
defunct cycle-lamp battery, and these were fixed to
the cabinet with Araldite. This is very easily
achieved and is far superior to soldering wires direct
to the battery cases.

The terminals used in the prototype were of the
spring loaded variety and were obtained from
surplus equipment. Alternative terminals can be

% components list

Resistors: Switches:
R1 see text S1 4 pole 3 way
R2 4-7kQ-10kQ see text S2 3 pole 2 way
R3 1MQ potentiometer Meter:

R4 see text 500pA f.s.d.

Miscellaneous:

Terminals, Batteries—2 penlight 1-5V, Materials
for case, solder, wire etc.

made either from bolts or from three crocodile
clips as shown in Fig. 5. Constructors may use their
ingenuity as to terminals but whichever type is used
they must provide good positive action holding the
wires tightly. They should also be kept clean.

Toothpaste
ca|

p
Araldited to
top nut

et %

PP s um; @ ;:xcéf}—r_r-.f“tc
A :
Il j'& 67 18 w
* Bl

Crocodile clips

Solder tag 0
4BA bolt—*ﬁ
Fig. 5: Suggested approach to the problem of making

suitable terminals, these may be modified bolts, or made
from crocodile clips.

Using the tester

Set the p-n-p/n-p-n switch to the appropriate posi-
tion and turn the function switch to the off position.
(1) Connect the transistor to the terminals, switch
to “I'co” and note the reading. (2) Switch to “Ib”
and adjust “Set Ib” to give 20rA reading. (3)
Switch to “Ic” and note the reading. Repeat (2)
and (3) but this time using 1b=40uA. The d.c. gain
is simply Ic divided by Ib. The small signal or a.c.
gain is obtained from the readings noted in steps
(2) and (3);

. Change in Ic in pA

AC gain = G e in Ibin pA
Example: If 20s#A gave 12 mA, and 40uA gave
2600 —1200 1400

40 —20 20
If the meter scale is marked at the 20sA and 40nA
positions then steps (2) and (3) are made very
simple.

2:6mA then gain = =70
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Let's Keep the Pirates

You have published many letters and
articles in your pages against Pirate
radio stations. One of the more recent
letters dealt with the shortage of
medium - wave channels. Has anyone
ever looked to see how many channels
are allocated to this country and how
efficiently they are being used? It seems
to me that using nine channels for the
Home Service alone, is not doing things
efficiently. Surely by using synchron-
ised transmitters on one channel, we
could release eight channels at once for
other services. Any regional variations,
few and short-lived as they are, could
be accommodated on v.h.f.

The public has proved the demand
for what the Pirates are providing.
Why not let them provide it from land-
based stations using channels already
allocated to the UK?
R. E. Tinson. Wilford,
Nottingham.

Comments from New Zealand

This is a somewhat belated reply to
H. C. Pryse who wrote in the December
issue of PrRacTICAL WIRELESS, concern-
ing his inability to obtain spares for
his H.E30 receiver. The Lafayette
brand name is only one of many names
used on this receiver which is made by
the Trio Corporation, 6—5 Ichome
Shibuya, Shibuya-KU, Tokyo, Japan, to
which he may care to write.

Many amplifiers and receivers which
are sold in the USA with American
names on them are made in Japan and
as to Mr. Pryse’s inability to receive a
reply from the Lafayette Co. I am in
full sympathy with him. I find there are
quite a few British firms including
advertisers in PRACTICAL WIRELESS who
do not answer my letters when 1
request information or catalogues. T get
the impression that British firms are not
interested in overseas orders!

Auckland,

S. Burrage.
New Zealand.

Ease of Pronunciation

There has been a certain amount of
controversy over the last few months
on the subject of changing cycles to
Hertz. 1 personally do not care one
way or the other since it is just as easy
to write MHz as it is to write Mc/s.

The point that seems to be over-
looked is the pronunciation of the new
term. For example, Mc/s and kc/s are
usually pronounced “Megs and and Kay-
cees”. The new terms MHz and kHz

will now, 1 suppose, be pronounced

“Megger hurts and Killer hurts.”
Redditch,

V. E. Green. Worcestershire.
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NEWS AND..

EDDYSTONE RADIO FOR “EDDYSTONE” LIGHTHOUSE

é

The Eddystone Lighthouse has been presented with a transistorised
receiver by Eddystone Radio Limited. This new receiver type EB35 will
provide the lighthouse keepers with high quality reception on all the
broadcasting frequencies in the long, medium, short and f.m. wave
bands.

The receiver was presented at the lighthouse by Mr. A. C. Edwards,
Director of Eddystone Radio Limited, and accepted, on behalf of Trinity
House, by Principal Keeper Emerson. Mr. Edwards is seen here with
Principal Keeper Emerson (centre) on the afterdeck of the Trinity House
vessel Stefla as the receiver was being delivered to the lighthouse. The
Eddystone lighthouse ‘and Smeaton’'s Stump can be seen in the
background.

"CONTACT” FOR THE SWL
We have recently received a copy of ““Contact’’, the monthly
journal of the World Communication Club of Great Britain. It
gives useful information for the SWL and contains articles of a
nature that would also appeal to Hams.

The aims of the Club are: to interest more people in the
international aspect of radio; to provide fellowship to all in-
terested; to encourage and help DXers in their hobby and to
learn more about the world we live in through the medium of
short wave radio.

If anyone would like further information and details of mem-
bership of the Club, contact Mr. S. Green, 26 Tolhouse Street,
Great Yarmouth, Norfolk.

ST. DUNSTAN’S CALLING

On Saturday, 8th April, a new callsign was heard on the amateur bands,
GB3STD. This was the temporary callsign allocated to St. Dunstan’s
Holiday Home and Training Centre for men and women blinded on war
service, when they held a weekend reunion of war-blinded radio Hams
at their centre at Ovingdean near Brighton. The station was equipped
with the very latest in amateur radio equipment. They had as their host,
Lord Fraser of Lonsdale, St. Dunstan’s Chairman who, despite his
blindness, was one of the pioneers of amateur radio.
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HELP FOR WEATHER WATCHERS

A high-frequency communication system is to be supplied by
The Marconi Company for the East African Meteorological
Department. The system will use remotely controlled, self-
tuning transmitters. and has been ordered through the World
Meteorological Organisation in Geneva. It forms part of a
general programme to improve and speed-up the transfer of
weather information throughout the world for the World
Weather Watch, an international study aimed at increasing the
understanding of the fundamentals of meteorology.

The equipment will be installed at Nairobi in Kenya, at the
Central Terminal for the clearance of meteorogical informa-
tion from Africa to the Northern Hemisphere. It will provide a
greatly improved service from there to Offenbach, near
Frankfurt. headquarters of the West German Meteorological
Service which will disseminate the information received to the
main meteorological telecommunications trunk circuit which
runs through Offenbach. The transmission will also be re-
ceived at Cairo where the information will be relayed to the
Moscow World Weather Centre.

Two of the seff-tuning transmitters will be installed at one
of the East African Meteorological Depts. transmitting stations
at Embakasi. just outside Nairobi.

SWEDISH DEALERS VISIT ENGLAND

The first of two parties of Swedish TV and radio dealers recently arrived
in London. The visit has been arranged by Luxor Industri Aktiebolag, the
largest Swedish-owned radio and TV manufacturer, and the Swedish
Radio Dealers’ Association. In all, 500 dealers from all over Sweden
visited Britain for a combined educational and recreational trip.

Colour TV is expected to start in Sweden in 1970, and during the
two visits the Swedish dealers studied British TV and had talks with
the BBC and the ITA. They also met representatives of the Radio and
Television Retailers” Association.

IMPROVEMENTS FROM AVO

An improved version of jts panclimatic
Avometer is announced by Avo (M/
Group). The new model,which has been
granted Ministry of Defence approval
(to specification DEF-155), is de-
signated Avo multirange test set no. 1.
It will replace the previous models
8SX.. 8SX and 40SX which for some
years have been extensively used in
the Armed Services.

The new version, like its predeces-
sors, is specially designed for use in
conditions of extreme temperature or
high humidity.

The Avo multirange test set no. 1

" retains design features of earlier Avo-
meters, including mechanical cut-out, movement reverse button and
interlocked range switching. The five-inch scale has markings for both
voltage and current measurements, with a separate scale for resistance
measurements. Additional overload protection is provided by a fuse
connected in series with the ohms range.

The instrument is supplied with an ever-ready carrying case, a pair of
rubber-covered test leads, two spring clips and a pair of test prods.

Dah Di Dah Dit Dah Dah Di Dah

I think it ought to be publicised
that the Postmaster-General will do all
he can to assist in making alternative
arrangements for the place and time
for sitting the GPO Radio Amateurs’
Morse Test for those who, because of
their location, have a long way to travel
to any of the officially designated
centres.

From my own home in Workington,
the nearest designated centres are Whit-
ley Bay and Glasgow, 220 and 270
mile journeys respectively. Alternative
arrangements were however made to
take the test at Ambleside, 40 miles
away, with the further suggestion that
it could be taken in Workington but
only at very short notice.

All readers working for the Morse
Test, living in places remote from
named Test centres should write to the
GPO Radio Services Headquarters,
where I have no doubt they will be
given courteous consideration, and some
easier-reached centre arranged.

A. G. Thorburn, G3WBT. Workington,
Cumberland.

Useful Lists

I would like to congratulate Mr.
H. W. Hellyer on his Repairing Radio
Sets article in the May issue of
PrACTICAL WIRELESS. The lists of Test
Gear and Bench Aids that he gives on
pages 38 and 39 are an invaluable aid
and certainly save hunting through lots
of old issues of the three “Practicals”
for the article that you know is there
but for the life of you, just cannot
find! Many thanks H.W.H.

P. Keeling, Woodford Bridge,
Essex.

Oh Henry !

I read with interest Henry’s remarks
on page 27 of the May issue of
PrRACTICAL WIRELESS regarding Retail
Price Maintenance. I do not know how
Henry can possibly say servicing will
suffer because dealers may have to
bring prices down to compete with the
“big boys”.

It is a fairly common fact that from
manufacturer to consumer, the price of
a product is nearly doubled. Part of
this is taken by the wholesaler—about
10%—so where does the rest go? Why,
to the retailer who cannot cut his prices
to the man in the street because it
will affect his servicing organisation.
Already most servicing facilities are
rather shoddy, so what have we got to
lose?

A. Read. Walthamstow,

London, E.17.
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TREMOLO UNITS

sound effect caused by rhythmic variations in
the amplitude of a musical note or notes.

Another, radically different, effect is often con-
fused with tremolo. This is “vibrato” i.e. rhythmic
variations in the pitch of a musical note. Various
amplitude-modulation devices now on the market
are wrongly described as “vibrato” units. This is a
gross inexactitude for a true vibrato effect can be
achieved only by frequency modulation of the note.

Acoustic vibrato units are based upon the well-
known “Doppler” effect; a note emitted at
frequency “n” ¢/s by a moving object will have
an apparent frequency “f” cfs when received by
a moving or stationary auditor (e.g. listener or
microphone).

The difference between “n” and “f” is the
apparent shift in note frequency. This shift
depends upon the velocity and direction of move-
ment of both source and auditor. Similarly an
apparent frequency-shift can be produced when
a note from a stationary source is reflected from a
moving object and the reflected sound waves
received by a stationary auditor.

Thus arising from the “Doppler” effect we have
three main acoustic means to an apparent change
in pitch of a musical note radiated at a fixed fre-
quency:

(1) Moving source of sound

{(2) Moving auditor

(3) Moving reflector of sound waves. ‘

\”

I ET us begin with a definition. “Tremolo” is a

Grille

The “loudspeaker paddle” method is shown in Fig.
1 where a wooden or metal paddle is rotated in front
of the loudspeaker, producing a cyclic change in
both pitch and amplitude. To enhance the tremolo
effect, the paddle should be smooth and polished,
thus promoting reflection of sound waves. If only
vibrato is required, the paddle may be covered
with felt.

There is no reason why several units should not
function simultaneously at different speeds. Thus
several loudspeakers may be fitted with paddles
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Fig. 1 (left): Rotating paddle
method. The paddle may be
polished or feft covered (see

by A. J. Bassett

in a single installation and the paddles run at dif-
ferent speeds to produce an exhilarating “chorus”
effect.

Best speed of rotation is in the region 100 to
300 r.p.m. for average use. The effect is best
applied to the high and middle response speakers,
large brass speakers being left alone.

Four main output loudspeakers are mounted in a
“pitch” circle on a plywood wheel, which acts as
a baffle. The wheel is driven silently round at
about 80 r.p.m. Slip rings with multiple phosphor
bronze brushes are used to make connections to
the loudspeakers. Sound waves are guided outwards
by means of a stout wooden panel as shown in
Fig. 2. Destructive interference between waves of
opposing phase contributes toward a tremolo effect,
in addition to the vibrato effect which is the main
feature of this device.

Echo Device

Here a real echo chamber is used. Once again,
both vibrato and tremolo are produced, with the
addition of echo and reverberation. In Fig. 3 a
corner mounted loudspeaker (L) operating at a
low level produces a complex pattern of direct and
reflected sound-waves in the chamber. The sound
is picked up by a rotating high-quality directional
microphone (M). Because of the varying path-

? text).
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i Fig. 2 (right): Rotating loud- | _ Wheel

7 speaker device producing vibrato  shatt ] I T

and tremolo effect. / N
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Rotating B dp S
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lengths of the reflected and direct waves, a phase-
shift effect emerges, which is sampled at various,
angles by the microphone to produce a more or
less intense vibrato effect. Tremolo is produced
because some of the sound waves are stronger at
different angles.

The degree of echo produced by such a chamber
may be undesirable for certain types of music. This
echo is determined by the length (S) of the cham-
ber, which could be only 4ft. for minimum echo,
though a length of 12ft. might be acceptable in
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other instances. This is a subjective matter, and
much depends upon the size and character of the
main room or hall.

The chamber itself may be constructed in an
unused passage or cellar from which extraneous
noise is excluded. The walls are best constructed of
concrete, brick, stone or heavy galvanised iron.
The microphone is driven at about 300 r.p.m. from
a silent-running electric motor using plastic or

Ls=c g =—— =

rubberised gears. Its output passes to slip rings on
its drive spindle where multiple phosphor-bronze
brushes are used for smooth, electrically silent
Fig. 4 shows the block diagram of a
circuit suitable for use with the echo chamber.

Electronic Units

In these days of fierce commercial competition,
and the consequent production of cheap goods,
discrimination suffers, and there is a general ten-
dency to accept substitutes which can never really
satisfy the enthusiast. Amongst the many items
which fall victim to this trend, we find an impor-
tant accessory to modern music; the “electronic
vibrato unit”. This unfortunate device has suffered
to such a degree that there are very few genuine
electronic vibrato units on the market, and none of
the many “constructors’ circuits” which the author
has seen will give a genuine vibrato effect. The
majority of vibrato units do in fact operate as
amplitude-modulation devices. Some of these a.m.
devices operate by means of screen-grid modula-
tion of a pentode. A typical circuit is shown in

Fig. 3 (left): Echo chamber con-

taining loudspeaker and micro-

phone—only the microphone
rotates.

Fig. 4 (right): Block schematic o
of complete system when using
an echo chamber

HT+ 250V
MRS 200kN
VR4
M0
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. o001
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Fig. 5: Tramole unit suitable for electric guitar or electronic
organ.

4
Fig. 5. V1, a double-triode valve (ECC83) and its
associated network form a low-frequency Wien-
bridge oscillator, whose output is fed to the screen-
grid of V2 via C3 and depth control VR4. The
gain of V2 varies in sympathy with the changes in
the voltage on its screen-grid, thus providing
amplitude-modulation of the audio signal. VRS is
a gain control, which may be adjusted until the:

input

:

mean gain of the unit approximates unity. The
output may contain, in addition to the input fre-
quencies, traces of the tremolo frequency, but
these are small and are usually not objectionable.
This unit could not possibly produce frequency-
modulation of any note it might receive from the
pre-amp. A different approach is clearly needed.

We will now discuss a unit which does not rely
upon “acoustics; can be built fairly small, and
which will produce a true vibrato effect; the basis
of operation is a phase shift ladder network, whose
theoretical diagram is shown in Fig. 6 together
with associated amplifier circuits.

To each stage of the ladder is connected a capa-
citor plate Pl, P2, - - -P6, these plates being
arranged in a ring in the order given. Above this
ring is placed a ring of thin sheet dielectric (e.g.
perspex) pressed flat against the plates. A sliding
pick-up plate P7 is arranged to run round on the
dielectric, thus providing capacitive pickup of the
audio signal, from each of the plates in the ring,
in turn.

Because the phase of the signal is different at
each stage of the ladder network, the output wave-
form derived from P7 is alternatively “compressed”
and “expanded” with regard to the time axis. If
the device is correctly adjusted by extra pads or
dielectric where need be, amplitude-modulation is
rendered negligible. The result is a frequency-
modulated output derived from a constant fre-
quency input.

Fig. 7 shows a rough sketch of a printed circuit
board, showing arrangement of the capacitor plates
P1—P6. It will be noticed that plates P2-—P5 are
split into different positions in the ring as shown.
This aids in the production of a smooth output. An
electric motor (not shown) drives the wiper plate
P7 (not shown) over these plates to pick up the
signal via the dielectric. Signal pickup from P7 is
effected by a phosphor-bronze sliding contact.
Speed of rotation of P7 is adjusted to about 300
r.p.m. for average use. The ladder network com-
ponents shown are on the other side of the board.
The paired capacitor plates are connected together
by wires. The size of the printed circuit, etc., may
be left to individual choice, but a pitch circle of 4
to 6 in. should be adequate for plates PI—P6, the

==
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Fig 6: Phase-shift ladder
network and associated
amplifier—producing true
vibrato effect. The com-
ponent values in the lad-
der network may be

varied (see text).
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larger plates producing a better quality. The wiper
plate P7 may be big enough to just cover one of
these plates, or possibly a little shorter. This may
be determined by subjective listening, or by the use
of an oscilloscope to obtain good output waveform.

FROM WIPER
PLATE P7 -

O

Fig. 7: Suggested layout of printed circuit board showing
arrangement of the capacitor plates P1—P6.

Almost any small electric motor may be used
provided the power is adequate to drive P7 against
the small friction involved; however, a synchronous
or regulated type is to be preferred. The motor
should be geared down by non-metallic gears to
avoid hum pick-up. Several modellers’ motors are

available with suitable plastic multi-speed gear-
boxes, and these should be tested in the shop to
ensure that they are reasonably silent-running.

The whole unit should be well shielded against
external capacitive pick-up; special care being
taken to shield the motor leads (use shielded twin
cable), and the valves in separate compartments
to avoid audio feedback.

V1 of Fig. 6 forms a preamplifier with high and
low sensitivity inputs, and volume controls VRI,
VR2. The top-cut tone control VR3 operates in
conjunction with low-pass filter network R7, C7,
R9. This is necessary to compensate for bass
attentuation in the phase-shift network. The out-
put from VIb is fed to the ladder network, and
having passed to P7, is amplified by V2. VR4 is a
gain control, which cuts down the voltage gain of
V2, and will help combat any tendency to a.f.
oscillation in this high-gain circuit. Qutput from
V2 is fed to the main amplifier through C20.

The values of C11—CI15 and R13—R18 may be
varied to suit individual taste and the type of
instrument to be used. Thus for bass instruments,
a higher value of capacitor may be preferred.

With regard to the mechanical section of this
unit, the constructor is not bound to use a printed
circuit at all; thus the capacitor plates may be
assembled in the form of a cylinder, inside which
is a film of dielectric round which runs plate P7.
In fact the whole design is quite flexible, and with
care the constructor may build a vibrato and/or
tremolo unit more suited to his purpose than many
on the markets of today. [ ]

COLOUR IS COMING!

the PAL colour TV system tick.

series by ordering your copies now!

Yes—it won't be long now. And whether your interest is a practical one or
purely academic, you’'ll want to freshen up your knowledge of what makes

Timed to finish around the time the colour service starts on BBC-2, a compact
basic course in colour TV starts in the June issue. Make sure you get the full

(Note: The June issue, like al! others, also contains all the regular features and many other articles which make
Practical Television the best two shillings-worth on the market).

JUNE PRACTICAL TELEVISION IS OUT ON MAY 19th

(T

only 2s.
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TODAY’S MOST/
ADVANCED /
AERIAL
ROTATORS /

I L ECTRONKUES HODBIES MANUAL NAME
sopptins owd oeon
Ar the siestronis .

Bt radi putrmsinet
I SN nofe: T

807

ADDRESS

o e o e e e e e e s e et

BRILLIANT
VALVED
QOILPAX

I should like a copy of the Electroniques Hobbies Manual. Enclosed Is a cneque|P.O. for 10/6.

_ PWS

FROM THE ELECTRONIQUES HOBBIES MANUAL ...

1 AERIAL ROTATORS. This range of
beam rotators and accessories offers
more advanced features than any other
on the U.K. market—and at a lower price.
The rotators can aim an aerial to within
one degree of the transmitter location.
No guesswork, no irritating gear clicks—
just precise fine adjustment through 365°
with accurate repeatability. With both
models the aerial is held in place in high
winds with an ingenious stop-lock brake.
COMPASS MODEL offering remote
fingertip control and continuousdirection
indication—£12.12.0 plus 3/6 p&p.
AUTOMATIC MODEL (illustrated)
offering remote control and facility to
pre-set to desired location. A synchro-
nised motor in the control unit gives
continuous indication of aerial position—
£17.17.0 plus 3/6 pé&p.

67/16MG

2 VALVED QOILPAX. fyou are building
a communications receiver, (whether for
general coverage or hambands), why not
avoid all the headaches in the front end
by purchasing one of our highly sensitive
‘QOILPAX' tuners. Sensitivity is 1 uV for
15dB S/N ratio, and second channelinter-
ference is exceptionally low. The high
sensitivity RF stage is designed around
an EF183 connected in a Miller com-
pensating circuit, followed by an ECH81
triode heptode frequency changer, using
oscillator circuits. These give optimum
mixing conductance on each waveband
without any pulling. Ildeal also as a
converter, feeding into existing receivers.
Generalcoverage and hambandsversions
are available, each with an IF output of
1620 Kc/s. All units are supplied com-
pletely wired, tested and aligned.

Either model £12.12.0 each plus 4/- p&p.

FREE Acrial Supplement to the
Electroniques Hobbies Manual. This
publication MG 22281 supplementing the
Manuatl lists our aerial rotators and wide
range of J-Beam aerials. Send for your
copy today.

For the 600 page Electroniques Hobbies
Manual or further details of the products
displayed on this page write to:
Electroniques (Prop. STC Ltd.)
Edinburgh Way, Harlow, Essex.
Telephone: Harlow 26777,

High-grade components for amateur communications electron’ques
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STEREO DYNAMIC
MICROPHBNE

A npew outstanding stereo

RELDA RADIO LTD

{Dept. P.W.18) 87 Tottenham Court Road, London, W.1.

9-TRANSISTOR TWO

WAY RADIO

Professional type for power-
ful performance. Ultra gen-
gitive superhet receiver with
R.F. . Crystal con-

microphone excellent for

pick-up of reverberation for __ -
full dimensional sound. Gives

full 360° pick-up. Impedance

50Kohm Output—60db. Response 50-
15,000 cps. With stereo/mono switch,
desk stand, floor stand adaptor and
cable.

A real bargain at £4.1 9.6

STERED AMPLIFIER

MODEL AFM.200

_@Er_j_-_—:_g

TRANSISTOR
INTERCOM
SYSTEM

———

Covers 88-108Mc/s FM and 535-1605
Kc/a MW. Flywheel tuning, magic eye,
automatic trequency control switch. In-

EAGLE MATCHING HIGH FIDELITY AM/FM TUNER AND INTEGRATED

Beautifully styled in grey cabinets with sllver front panel and knoba.

trol. Incorponte push to
talkswitchesand volumecon-
trols. Complete with ear-
phones, 45~ telescopic aerials,
batteries and leather carrying

PAR £19, 19 6

(These cannot be operated in U.K.)

MODEL SA200

T

TRAN-
SISTORISED
SIGNAL INJECTOR

Covers AF and RF. Excellent for fault
ﬂndlng and servicing radios, TV, amps,

74 watts per channel. Inputs for gram,
tapé, tuner, mike, aux. tape output
socket. 8 te volume for

bas cartridges, speakers ete.
each cynnn::r:;%g:;e select:;‘d éi}:g Gomplete with manual and battery.

Deluxe two way cludes socket for
;ystem gﬂ' UBE in to multiplex adaptor.

ome, office, shop PRICE
eu:.—’Idea.l "as a £29-1 o-o

baby alarm. Compact size, for table or

headph SAVE TIME AND 32/6
16 ohma. png £25 10 o MONEY FOR ONLY

EAGLE CRYSTAL
TKIT

wall mounting. Buzzer call system and
4 volume onfoft control. Supplied with
cabie and battery.

ONLY 49/6

EAGLE TT.144
DYNAMIC
TRANSISTOR

DUAL CONVERSION PROFESSIONAL

COMMUNICATION RECEIVER

Frequency ranges. 160 metres (1-8-2 Mc),
80 meters (3-5-4 Mc), 40 metres (7-7'5
Mc), 20 metres {14-14-5 Mc), 15 metres
{21-21'5 Mc), 10 metres (28-30 Mc), 6
metres (50-54 Mc). Incorporates Band-
apread tuning, RF gain, RF Tuning, AF
gain, Stand by/AM/88B/CW switch,
Belectivity awitch, BFO, cahbrator,
AVC. ANL. Headphone jack, etc, etc.
A really advanced receiver offering pro-

Belf-powered
with private
earphone.
Supplied
complete with
instructions.

oncy 15/-

TESTER

Testa in-circult or
out of circuit.Identi-

performance and appearance
for the amateur enthusiast at a reason-

able price—ONLY £59-1 9'6

EAGLE MODEL TD. 79

flea PNP and NPN
tes

types.
electrode open cir-
cum. short circuits

ALL ITEMS SENT POST FREE

TAPE HEAD DEMAGNETIZER
Compact, easy
to handle. Will

remove mag-

£4.10.0

current drain. FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE ! e
Oompleus with in- COMPREHENSIVE GA 'ALOGUE EAGLE NEWS AND ORDER FORM. ALL ITEMS S L TR 1‘:‘“:‘ 3 from
AVAILABLE POST FREE AND COVERED BY 12 MONTHS' GUARANTEE. ml:ting . sape heads per-

pr r

CALLERS WELCOME AT OUR HI-FI SHOWROOM

harmonic distortion and nolse tevel. Now
at the reduced price of 85/-,

GOODMAI\IS HIGH FIDELITY

MANUAL
A Guide to full
| listening enjoyment

o The Manual is much more than a cata-
logue of Goodmans High Fidelity Loud-

) | speakers—it contains informative articles,

i including advice on stereo, special begin-

i ners page, and full cabinet drawings.
You'll find it interesting as well as
.informative.

| The Perfect Combination

MAXA
TRANSISTORISED STEREOPHONIC HIGH FIDELITY AMP-
LIFIER 15 + 15 watts - Silicon solid state - Integrated pre-amplifier
Negligible distortion - £49.10.0.

STEREOMAX

MATCHING AM/FM STEREOPHONIC FM TUNER
Transistorised - Outstanding specification - Stereo de-coder (optional)
£60.0.0. -+ £11.18.3. P.T. inc. Surcharge.
Both MAXAMP 30 and STEREOMAX have polished wood cases
(105" " x 75" deep) in Teak or Walnut to order.

Full specnfncatlons of the Maxamp 30 and Stereomax are given in
the High Fidelity Manual —send the coupon for your FREE copy —
or pay an early visit to your Goodmans dealer.

Please send 'Hi-Fi Manual together with name and addres:

1 FHEE of my nearest Goodmans dealer.

S

1 Nome ]
i Address ]
i 1

ey ey ey
GOODMANS INDUSTRIES
AXIOM WORKS + WEMBLEY - MIDDLESEX. Tel: 01-802 1200
A Division of Radio Rentaset Products Ltd.
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SERVICE VALVE

AND

SEMICONDUCTOR

EQUIVALENTS
(RSGB)

5/ 6 Post Paid

This new edition has been enlarged to

64 pages, and now includes a much
higher proportion of semiconductors.
This book will enable the well-known
tables of valves and semiconductors to be
used with service types (CV, VT etc)

RADIO AMATEUR’S 44/- post paic

HANDBOOK (softbound)
(ARRL) 52/' Post Paid
(hardbound)

The 1967 edition has arrived from America
and contains a large number of new circuits
using the latest techniques. All the

648 pages cover the whole technical side of
amateur radio from basic fundamentals

to the latest receivers and single sideband
transmitters.

TRADE ENQUIRIES WELCOME

Further details of other RSGB Publications
and information about membership of the
Society, including a free copy of the monthly
;?SGB Bulletin may be obtained on request
rom:

RADIO SOCIETY of GREAT BRITAIN, Dept. P.W.
28 LITTLE RUSSELL STREET, LONDON, W.C.1
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ON THE

ST B

MONTHLY NEWS FOR DX LISTENERS

Times in GMT
Frequencies in kc/s

THE BROADCAST BANDS

by JOHN GUTTRIDGE

Tirana) European English schedule is 0630-0700

6,157 plus possibly 7,120; 1500-1530 1,214 (some
reports say 7,265/1,277); 2000-2030 7,265; 2200-2230
7,265 (plus 1,310 in some reports). Non European
English TX believed to be 0200-0300 9,715/7,265 and
0400-0430 7,265/9,390/1,310.

Radio Shkodra (Drejtoria € Radio Shkodres Shkoder)
may just be heard at 1700-1930 on 8,217.

Andorra: Radio Andorra (c/o 82 Chelsea Manor
Street, London, S.W.3) has been testing on 719 at
1800-0100 with a view to starting an external service
beamed to the U.K.

Bulgaria: Radio Sofia (4 Boulevard Dragan Tsankov,

! LBANIA: Radio Tirana (Rue Ismail Quemal,

Sofia) reported with new frequencies 11,930/11,955 for

African English TX at 2105-2130.

France: O.R.T.F. (Maison de I'O.R.T.F., 116
Avenue du President Kennedy, Paris 16) has English
0515-0530 9,500/11,960; 1100-1115 17,850/21,650;
1300-1330 15,245/17,740/21,580; 1915-1930 15,245/
9,700.

Germany: Deutsche Welle (Bruederstrasse 1, Postfach
344, 5 Koln) has made following changes in English
TX: 1550-1620 11,765/15,435; 1100-1115 11,930/
15,275/17,875; 1900-1910 11,925/15,380.

Westdeutschen Rundfunk Wallrafplatz 5, Koln) is to
increase the power of its 1,586 TX to 800kW.

Radio Free Europe (1 Englisches Garten, Munchen)
shows the new frequencies of 7,215 and 21,575 in its
latest schedule.

Great Britain: BBC (CEXB, Bush House, London,
W.C.2) using 25,750 for 1200-1300 Chinese TX.

Holland: Radio Nederland (P.O. Box 222, Hilversum)
using 25,610 for some programmes. The 1600-1720
Sunday Happy Station session has been reported on
17,765/11,730 A special QSL is to be issued from
April 28 to October 7 to commemorate the Canadian
Expo 67 exhibition. A new picture series will then
follow.

Hungary: Radio Budapest (Brody Sandor—S.U.
5—7, Budapest VIII) now uses 3,995/6,234/7,100/7,220/
9,833 for the 2200-2230 English session.

Italy: R.A.I (Viale Mazzini 14, Rome) has completely
revised schedule. English is now aired as follows:
2135-2155 9,710/7,275/6,050; 0100-0120 11,810/9,575;
2200-2255 11,905/9,540/6,095; 0350-0410 17,770/
15,310/11,905; 0425-0504 7,275/6,050; 2025-2045 9,575/
7,235/6,130.

Monaco: Trans World Radio (Rue de la Poste 5,
P.O. Box 141, Monte Carlo) has English 0630-0730;
7,295; 0730-0815 9,655/7,295. 0815-1000 Sunday, 1200-
1245, 1430-1530 9,655. Frequencies are subject to
confirmation.

Poland: Radio Warsaw (Warsaw). Revised European
English schedule is: 1830-1857, 2130-2155 9,525/7,125;

1930-2000 9,525/7,285/7,125/1,502; 2030-2100 9,675/
9,540; 2230-2300 9,540/7,285/1,502; 2303-2330 818.

Rumania: Radio Bucharest has new English trans-
mission at 1200-1230 on 11,920/15,250 and 1300-1330
11,920/15,250/15,318. The 1500-1530 is now on 11,885/
11,920/15,250.

Spain: Radio Nacional de Espana (General Yague 1,
Madrid) has a new Hungarian TX at 1300 on 9,760.

Sweden: Gothenburg Radio (Omsala) reported testing
at 0700, 1223 and 1715 on 11,820. Does anyone know
anything about this station?

Radio Sweden (Box 955, Stockholm 1) now has
English: 0900-0930 9,625/21,585; 1100-1130 9,625/
15,240; 2015-2045 9,625/11,705; 1900-1930 11,705/
17,840; 1230-1300 15,240/21,690; 2245-2315 9,620/
11,705; 1400-1430 21,585/17,840; 0515-1545 17,840;
1600-1630 17,840/15,240; 0200-0230, 0030-0100 11,805;
0330-0400 11,705; 2330-2400 1,178.

Switzerland: Swiss Broadcasting Corporation CH
3000, Bern 16). The summer English schedule is:
0130-0315 6,120/9,535/11,715; 0515-0700 9,695/11,715;
0700-0900 (not Sundays) 6,135/9,535; 0700-0900 9,590/
11,775/17,890; 0915-1030 15,305/21,520/17,830; 1115-
1300 9,665/11,865; 1315-1500 15,235/17,775/21,520;
1515-1700 15,305/17,830/21,540; 1900-2045 9,665/
11,865. Available transmitter powers are now 25/100/
150/250 kW.

U.S.S.R.: Radio Moscow (Moscow) now broadcasts
24 hours a day in Chinese to China.

Radio Kiev (Ukrainiske Radio, Radio Centre, ul
Khreshchatik 24, Kiev, Ukrainian SSR) has English to
Europe Mondays, Thursdays and Saturdays at 1900-
1930 6,020/6,040/9,640; 2230-2300 1,241. To North
America on the same days 0030-0100 7,120/7,280/
7,290/7,330/9,680; 0430-0500 7,250/7,290/7,330/9,600.

Yugoslavia: Radio Belgrade (70 Borisa Kidrica,
Belgrade) has English 1530-1600 11,735/15,240/9,505;
1830-1900 6,100/7,200; 2200-2215 1,268/6100/7,200/
9,505.

Clandestine: Radiofonicas Stamos i Foni. This is a
communist station with Greek programmes produced
in East Germany and probably transmitted from
Bulgaria. It can be heard 0510-0545 on 6,215 and
1730-1800 on 8,065.

Radio Portugal Libre transmits at 0700-0730 on 12,008;
1200-1230 11,510;1900-1930 and 2115-2145 9,445.

Radio Espana Indepentiente transmits 0600-0700
6,950; 1300-1400 15,365; 1615-1800 9,430/10,130;
1800-2230 6,950/7,005/9,430.

Contributions came this month from Radio Sweden,
R. J. Warner, A. E. Roxburgh, R. Severn, J. McDonald,
J. W. Smith, D. S. Abbott, K. Proctor, W. E. Bartlett,
D. Owen, J. Fitzgerald, and the Swiss Broadcasting
Corporation.
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

E will spend two minutes with heads rever-

ently bowed in silence before pressing on.

This token of mute sympathy is for the
G3JIDG receiver which passed peacefully away—just
as ten metres was beginning to get interesting too.
The mains “trany” has shorted itself out so it looks
like I'm stuck with the t.r.f. until after Easter. Have
you ever noticed how things always break down on
a Sunday or a bank-holiday, when all the shops
are shut? Prior to being struck ‘“mains tranyless”
however, things were going great guns and most
bands appeared to be very busy. Ten metres has
yielded VK stations at 5 and 7 on a.m. phone;
fifteen has gone literally potty with signals at times
and seems more consistently open these days;
twenty has been, well twenty, lots of DX and quite
good openings to the Pacific and Oceana. On seven
megs lots of noise, commercials and DX too if you
can stand the pace and have the skill to winkle
them out. Eighty metres, well I didn’t do too well
this month but others have sent in some very fine
logs for 35 so it must be me. (More exciting con-
fessions next month.)

LOW FREQUENCIES

Still very few people send logs for the Lf. bands.
Everyone seems to stick h.f. where DX falls like
ripe plums into the ears of anyone who cares to
listen out. Some people are persistent however.

N. Henbry (Sussex), EA12, 20 metre dipole for
7mc/s, 7ft. vertical copper rod at 30ft. for all other
bands. Norman really goes to town on the Lf. seg-
ments. On 80 s.s.b. he logged—FZJAO/M, KISLZ,
K2DPA, K3UQU, K4SXT, K7UIT/9A1, KP4AST,
TF3EA, TI2NA, VEIAHP, VE2BTS, VS9ALV,
WIZBT, W2ZPO, W3BMS, WA3DCG, WA4SIB,
3A2MIC, 3AQAE, 3BIFG, 3CIUA, 3C2WM,
3C3FJZ/SU, 9HIAB. Up higher on 7Mc/s the log
reads —CNS8AW, CN8BV, GCS8HT,
PZICF, WB2CKS, W4OMW. It’s no good, I shall
have to lay a long lead from Norman’s shack to my
place to plug in a spare pair of phones.

L. Smith (Glasgow), 19 set (modified), 66ft. long
wire went s.s.b’ing on forty and hooked—CN8AW,
CN8BB, DJ4AX, DJ7QV, DLIME, EP3AM,
11BAF, OE2EGL, PY6NW, UA3KBO, UBSKIW,
YU3LB. Nearly all the reports this month were for
the h.f. bands, so let’s turn the bandswitch to
20/15/10 and see what’s about. .

HIGH FREQUENCIES

A. Darragh, QTH not stated so we'll put him
down as no fixed abode, GCI1U, 100ft. long wire
running N/S. On 20 s.s.b.—AC4AK, CEIFC,
CE3TS, CP80S, CTIBK, EPIBP, EP2BI, HISLAL,
HK4KL, HV3SJ, ISIKW, JA—IAEA, EZT, 4TRV,
KC6BW, KH6BT, KL7BZ, KRS5CUN, KR6UL,
KS6BT, LUSAH, OX3LY, OX4AA, OY7S,
PXIPA, TF3EA, TG2IA, TGS8IA, TI2PAS,
TU2DC, UA7JA, UA9FC, UF6KPA, UJSKAA,
UNICC, USARTEK, VK—2ID, 3AUP, 4KS, 5LT,
6KK, 7SS, W4EFB/P/KH6, XEIFFA, XFIKB,
YSIAG, ZL—IAIL, 3BE, 3QH, ZS—2PD, 3FT,
6AJL, 6RA, VU2BX, 3JA—JAE, 2BS, 2MJ, 2RIC,
3B—IGL, 3C—3BVE, 5SV, 6ALX, 7ZU, 8AD,
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4UISU, 4X4MO, 5AITV, SASTV, SH3TG, 6Y5MIJ,
9GIND, 9HIA, 9IM2DX, 9X5PB.

S. Porter (Surrey), has an R1155 with a 20 metre
dipole. He reckons the best time to listen is around
sunrise, and from 1800 onwards. His log for twenty
includes — EL3D, KA6BFU, KP4CSV, KP4AXC,
VK2NI, VK2ID, VL9UC, XEICE, YVS5BSL,
3A2KO, 4X4BL, 5A5TV, 7XZAH, 9X5A.

D. Clark (Bucks), progressive s/het plus’ PR30,
60ft. NW/SE, 20 s.5s.b.—ISIDMN, KIEPG, K2AGZ,
K3FGO, K4LZU, KS5ZSX/MM, KG6AQG,
KL7EBK, KP4ID, KR6UL, ODSFA, OXA4VT,
SV@WII, TF3HS, VEIACD, VEIAGH, VE3DIJE,
VK2AFD, VK3SX, W—I1/2/3/4/5/9/%, WABCH/
MM, YNIJW, YV4AZ, ZEIAE, ZFIGC, ZL3UY,
ZS1JM, 3A2CP, SAITG.

P. Baker (S. Wales), HE30, 120ft. lL.w., heard
these on 15 metres, mostly s.s.b. the rest a.m.—
CN8FT, CR3KD, CR4BA, CR7BO, CRBAL,
CT2AP, EA6BG, EA9EJ, EL6B, EP2RT, EP3AM,
HC2SW, JA—I10YY, ITTL, 4AXW, 9JX, K6PIZ,
KP4CQV, KV4CX, MP4—BBA, BGM, BGL,
OA4TF, ODS5SBU, OXSAR, PY9AI, VE6QG/SU,
SV@WL, TF2WKE, TI2RLJ, UA9DT, VE7PV,

VKSHT, VS9ALV, WB2FBQ/MM, W6ITA,
W7VSM, YSITF, ZE6JL, ZL—3KA, 4JI, 4MZ,
ZBIYR, 3CS5HV, 3C6AJY, 4X4LL, S5AITV,

SN2ABB, 7X@WW, 9GIEZ, 9H1X, 9U5BB.

J. Preece (Cheshire), PCR3, 60ft. l.w., 15 metres
all a.m.— CNB8CF, CO8RA, CR4EJ, CR6AU,
CR7FM, EA9EJ, EP2RT, FG7XE, FM7WQ,
HC2SW, HISBGA, KG6AAY, LU5SDZ, MP4BGL,
ODSET, PYIMGW, ST2SA, SVIDL, TF5TP,
TIBAC, VP6BW, WASQQF, W6QBA, YV40N,
ZEG6JE, 3C3GCO.

P. Knowles (Cheshire), CR45 plus PR30, 70ft. L.w.,
listened on ten metres a.m. for—CTI1JW, EA3HL,
KIZFP, LA2XK, MP4BGM, UA3AWK, UBSEVW,
VP7NP, WIDT, WB2QEH, ZS6RQ.

G. Taylor (Staffs), HE30, 135ft. Lw., ten metres
a.m.—PJ3CL, VP6UN, XEICT, 9Y4BS, on s.s.b.—
CR7ER, DUIFH, EP2GI, FG7XL, HCIMF,
JA2BVY, KV4EY, VKA4TT, VP2MK, XWSAL,
YVIE], ZE4JS, SR8AS, 9LITL.

P. Alisop (Derby), GCIU, 66ft. L.w. all a.m. on
ten metres — KI1ZKD, K2BJR, K3HTZ,
KagQMU/P, VE3CKM, WIUHY, W2BFZ,
W3DJW, W5WS, WOMZM, XE2CJ, ZC4MO.

P. Elliott (S. Africa), 5 valve s/het, 105ft. Lw.
logged these on phone on 10—CE6EZ, HBZWEE,
KR6BF, KV4CX, KV4EY, MP4BBA, ODSEC,
PY2PA, SV@WFF, VE6ALA, WAGUEK, YAS5RG,
YVIPP, YV3FBP, 3C3FDZ/P/SU, 4ZA4AO,
SN2ABA, 5R8AS, 9HIHR, 9M2L.O, 9VINY.

WHERE AND WHEN

Contests and rallies are on the increase now that
the warmer months are coming. In May there’s
quite a few and my diary reads—7th, Thanet Mobile
Rally at Ramsgate; 7th, 2 metre portable contest;
20th—21st, 1296Mc/s contest; 27th—28th, 432 Mc/s
contest; 29th, Redbourne Fair (Herts) listen on 160;
June 3rd—4th, National Field Day. Deadline for
this month is 20th. The deadline for all logs in future
will be the 20th of each month.
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TRANSISTOR PORTABLES

THE SKYROVER De Luxe

7 transistor plus 2 diode superhet, 6 wave-
band portable receiver covering the full
Medium Waveband and Bhort Waveband
31-94M and also 4 scparate switched band-
spread ranges, 13M., 16M., 19M and 25M.,
with Band Bpread Tuning for accurate
Station Selecﬁcn Tl‘:f coil pack and tunlng

For the Finest Value and Service to

HOME CONSTRUCTORS &
ELECTRONICS ENTHUSIASTS

CONSTRUCTO ARGAINS
SPECIAL PURCHASE—UHF/VHF TV TUNERS

‘Well known British makers 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 8 x 1}in. Fully tunable—complete with PC86 and
PC88 valves. | ASKY'S PRICE 29/6 Without valves 12/6

TRANSISTORISED VHF TUNER

L

heart is tactory.
wired and tested. The bl

turret type fitted with 12 sets of coils and 3 Mullard
metal case size 3 x 1§ x 2}in

can be completed in under three hours from
our easy to follow, stage by stage instruc-
tions. Buperhet, 470 Kcfs. All Mullard
Translstors and Diodes. Uses 4 U2 batteries.
bin. Ceramic Magnet P.M. Bpeaker. 500 MW
Qutput. Telescopic and Ferrite Rod Aerial.

LONG WAVEBAND COVER
FOR THE SKYROVER

A simpie additional circult provides
coverage of the 1100/1950M. band (in-
chuding 1500M. Ligbt programme) This

is In addition to all di
and 8hort wavebands. All necessary

Tone Circuit with separate Tone Control.
Volume Control. Tuning Contro] and Wave-
band 8elector. In wood cabinet,size 11} x 6} x
3in. covered with washable mn.',enal plastic

érimdand carrying handle. Car aerial socket
tted.

components with construction data. (h::l;n,:li(:",vfor £8 . 1 9 . 6 ‘l;ﬁ"enm
Only 10/- extra Post Free.
This conversion is suitable for receivers H.P. Terms: 80/~ deposit and 11 monthly

payments of 12/8. Total H.P.P. £10,0.8.
Four U2 batteries 3/4 extra,

that have already been constructed.
Dtta 2/6 extra: refunded if you pu.rchue the parcel.
available

SPECIAL INTEREST

NEW! LASKY'S CLEAR PLASTIC
PANEL METERS

Preoision made in Japan by HIOKI. Each meter boxed and
tully guarenteed with all fixing nuts and washers, Sizes are
of front panel Add 1/8 Post on each.
Type KR-52 3 x 24in. (illustrated)

2,

ITEMS I

1 miAS Meter

1 m.'i 8 Meter

NOW AVAILABLE! — JOYSTICK AERIALS

Revol ¥ variable fr andr ‘With a variable
matching unit these antennae perform as a hlgh *Q’ device at any selected Medium or 8hort
waveband. 8end for 8.A.E. for descriptive leaflet.

AERIALS (7’ 8° Long) Matching units

VFA Btandard 2415 © A.T.V. 3A £312 6

VFA DeLusze £519 6 ATV. 4 £4 4 0
AT.V.4/RF £6 6 0

LASKYS PRICE 37/6

TRANSISTOR FM TUNER
CHASSIS

Fully tunable— range 88 to 108 Mc/s. Compietely
wired on printed circuit. 10-3 Mc/s. IF. 6 trans-
istors and 3 diodes. SBlow motion tuning drive.
8ize 6} x 4 x 2}in. Operates from any 9v, D.C.
source. Full data and circult supplied.

LASKY'S PRICE £7.19.6 Ppost 5/ extra.

NEW—LASKY’'S MINIATURE TRANSISTOR
AMPLIFIER MODULES

Incorporating the very latest clrcuitry to

provide high sensitivity and good quality

in conjunction with extreme amall size and

eompwtneas High quality Newmarket
used

to operate on 9v. miniature banery

Add 1/- on each tor Post and Packing.

TYPE LRPC 1, 3 transistor. Input sens.
50mV. output 150mW output imp 4002,

slze2x1Xxdin......, PRICE 27/6

TYPE LRPC 4, 5 transistor. Iuput sens. 150mV, output 330mW, output imp. 15 (3, size

O &3 15 83 1% 5000000000000000008006000000000600000000080900G0Ta PRICE 22/6

TYPE LRPC 5, 6 transistor. Input sems. 8mV, output 3W, output imp. 8{}, size

53 x 11 x lin. ... PRICE 59/6
Wri d

SINCLAIR SUPER MINIATURE KITS  Jriefordeofiaos

THE MICRO-8 miniature radio only 14/; x 13/;, x 1}in.
MICRO-FM (tuner/recefver) ............ccocoueuiuas
THE MIGROMATIC ‘World’s smallest radio kit 18/, x 13/;, x }
THE MICROMATIC Ready built, tested and guaranteed ,
THE Z-12 12 watt amp. and pre-amp., fully built .....,
PZ-8 powerpackfor Z-12 ... ... ... 00c00.000.
STEREO 25 Pre-amplifier control unit fully built

-
o
cecacom

High grade laminated board with copper strips
bonded to it and pierced with holes.

VEROBOARD —

Boards Accessories

42/1503 2§ x Terminal plns—pkt of 50 8/-
43/1504 2§ x ki
45/16507 8% x 9/6
46/1508 31 x

44/1605 33 x Orders of 10/- and over post tree.

GORLER UT 340 FM/VHF TUNING HEART

Permeability tuned—covering 87 to 108 Mc/s. For use with ane ECC85 valve.In metal
case, size 3 x 2¢ x 1iin. Circuit supplied.

LASKY'S PRICE 15/11 Post 2/-, EOC85 valve /- extra.
FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LDW PRICES I A e, 007
IN CELLO WRAPPED BOXES FULLY GUARANTEED 0C76, OC81 5/6; (match parr 10/6); AF117, OC200 6/6; OC42, 0C43, OC73, ocszD 7/0
8in. Message tape, 150ft. ...... g 6 b5iin. Long play, 1200ft, Acetate. 12 8 0C201, 0C204 16j-; 0C205, BC206 16/6; 0C28 24/8; 0C72 8/-
3in. Memge:ape.gggl:- .. ? g g;:z g;&ndarl;i pllny608£50gt&. }’VC 1; [}
3in. M e, 3001t , 12001t .15 0
8}in. ﬁ;?:e;{:;?sogn. 1?gy]lm . 1117) g 53in. gré%pplgylnoi)fsoﬁy?;r 4g g TRANSFILTERS by BRUSH CRYSTAL CO., Available trom stook.
dn. Tri . 9001t . ay, 12001t Acet. 1 - .
Bin. Dggﬁe‘:gliyso})zgog.%%u, 180 T ﬁagd:fdﬁ?é’m)og }U;Iir 18 TO—OuD 470 kefe. £ 2 ke TP_01b 45 kefe. 1 2 kere, 9/6 each
5in. Lo 9001t . 7in, b . .. 19 =
gm. %:ngldgr«liyplasgoﬁogf?;%% : 32 g ;{: ﬁflﬁ]l;l;{n%%%mﬁar 23 g TO—02B 465 kefs. 1 1 ke/s. TF—O01D 470 ke/s. 1 2 kc/s. Post 6d.
in. { , 18001t. ar . Y LA At
B8in. Double play, 1800t Mylar | 82 8 7ln. Tripie plag, 3000, Mylar . 80 § NOW AVAILABLE—OUR NEW BARGAIN BULLETIN. 24 fooiscap pages packed
1/- P. & P. 1/- extra per reel. 4 reels and over Post Free zﬁﬁﬁ%fzgﬂ;ﬁ E:org]:l;::;o; ;]i:w'gaa‘ ;ong;'e;vlécglzmm—exeluslve to Ladky’s—plus
207 EDGWARE ROAD, LONDON., wW.2 Tel. PAD 3271 42 TOTTENHAM CT. RD.. LONDON. W.1 Tel. 01-580 2573
118 EDGWARE ROAD, LONDON. W.2 Tel. PAD 9789 FLEET STREET, LONDON, E.C.4 Tel. FLE 2833
33 TOTTENHAM CT. RD., LONDON, W.1 Tel. MUS 2605 | 15%/3 G 3

All the above branches open all day Saturday. Early closing Thursday.

Both open all day Thursday. Early closing Saturday.

Mail Orders and correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.1. Tel.: STEpney Green 4821/2

SKY'S F EEDY MAIL ORDER SERVICE
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840C A.C orD.C
Communications Receiver

An 8-valve receiver with gap free coverage from 480 kHz to
30 MHz providing excellent reception of broadcast pro-
grammes and from all major s.w channels including marine
and international distress frequencies. The famous
Eddystone extended band spread and logging scale is an
essential feature. Being suitable for a wide range of a.c
and d.c voltages and fully tropicalized, the receiver is

Communications Receiver

An outstanding 13-valve receiver with two r.f and two i.f
stages, silicon diode noise limiter circuit and high quality
push-pull output. Built to a professional specification,
facilities include provision for c.w, a.m, and s.s.b reception
over the range of 480 kHz to 30 MHz in five bands. Suitable
for 110/125 V and 200/250 V. 40-60 Hz a.c mains. £133.

suitable for use in any part of the world. £66.

Comprehensive information from your Eddystone distributor or: Eddystone Radio Limited
Eddystone Works, Alvechurch Road, Birmingham 31.

Telephone: Priory 2231

{A MARCONI COMPANY)

Telex: 33708 LTD/ED 46

PEOPLE PREFER MARTIN

F.M. TUNER

ASSEMBLY

i

T
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.

¥
G STEREQO 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 e RECORDERS

5-stage input Selector £2.7.6
Pre-amp/vol. control  £1.17.6
Pre-amp/tone controls £3.2.6
10 watt amp. (3 ohms) £5.12.6
10 watt amp. (15 ohms) £6.12.6
Mains power supply £2.15.0
FM Tuner £12.17.6

Trade enquiries invited

154/5 HIGH STREET, BRENTFORD.
MIDDLESEX. /SLeworth 1161/2

154 High Street. Brentford. Middlesex

Please send Recordakit/F.M.
Hi-Fi Leaflets. (Strike out items not wanted)

Name

MARTIN ELECTRONICS

Tuner/Audiokit

Address

PW67
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Ireless

ractically

commentary by

HENRY

No. 34

Lead us
not. ..

HE price of newsprint is

going up. Space must not

be wasted. It is Henry’s
duty to utilise this column in a
forthright, serious, progressive
way. This was underlined by a
letter on Page 821 of the March
PrACTICAL WIRELESS. L.N.R.W.
Newport accused the Editor of
wasting space in comment; space
that could have been better used
for constructional articles. The
sting of Mr. Newport’s letter
came in the tail. “ A far better
policy would be to refuse adver-
tised non-convertible 27 Mc/s
walkie-talkie  spreads unless
boldly indicated as such.”

The key-word is boldly. Our
correspondent expects the
advertisers to proclaim: “Buy it
NOW—but use it NEVER.” He
may be right. It is scandalous
that potentially illegal apparatus
should be blatantly peddled for
the innocent reader to be cor-
rupted. What about those radio
tuners for the front end of your
hi-fi kit, feeding a tape recorder
aren’t they just a little naughty?
Even the impeccable Mr. Molloy
released the secret (Page 839,
same issue) that the phone out-
put of the RI155 was suitable to
load a tape recorder. Shame on
him !

We must draw the Editor’s
attention to another article that
appeared in the same issue. A
top-band transceiver is described
by T. Simon.

Here the felony is compounded
by an attractive cover picture

Lt E]— ol

that even includes communica-
tions in foreign languages, aye,
whisper it, from behind the Iron
Curtain. What a gift to some
potential George Blake.

The article bristles with law-
breaking possibilities. In the first
place, for only £15, our innocent
is tempted to transmit. Or is it
simply that the Editor is fanning
another controversy on ham-
licences and the anachronistic
need to learn the Morse Code ?

Let us look a little deeper at
the article. Near the bottom of
column 1, Mr. Simon tells us that
in his area “. . . there is a strong
break-through from the BBC at
Brookmans Park (908 kc/s 2nd
harmonic)”. Who knows what
else may break through, even
using a well-peaked tank circuit.
We may find ourselves clandes-
tinely eavesdropping on the
police, fire service, ambulances,
even taxis. In a south-coast town
even the dust-carts have two-way
radio.

Further on we see two stages
of modulation defended with the
statement “. . . the QSO can be
conducted in a confidential whis-
per with the mike gain half-way
up.” We have roamed the
amateur bands and heard a few
of those confidential whispers,
thank you. It’s a good job Mrs.
Whitehead is only bothered
about professional TV. What a
fine hunting ground the ham-
bands would provide for some-
one with a prurient mind.

True, Mr. Simon cares about

The dust carts have two-way radios

www americanradiohistorv com

v.f.o. swishers and does his best
to eliminate the beat note. He
also uses frequency modulation
the better to avoid t.v.i. Perhaps
Mr. Newport would wonder
darkly whether he has some
ulterior motive — perhaps the
family has demanded uninter-
rupted Coronation Street.

Yet the constructor still has to
put 100pF across the mike to

avoid BBC re-radiation. Tape
recorder owners will recognise
the phenomenon. Free radio

programmes, lightly veiled in an
innocent text. It’s anarchy, that’s
what!

But Mr. N is more concerned
with the advertisers. He worries
about Swish not washing whiter
than white noise. He forgets that
we are conditioned to the blan-
dishments of the adman and
don’t believe half of what we
read, hear and see. Has he
thought of the awful possibilities
—the unsuspecting reader who
buys and builds a kit that
doesn’t work, then offends the
local litter-laws by throwing it
out of the window? Or the
student who chucks wup his
butcher’s apron for a corres-
pondence course and electro-
cutes himself with a 9V battery.

Somewhere a heart beats more
strongly because Messrs. Super-
Fi have advertised their home
video tape link. What a prospect
this conjures up! All vyour
favourite programmes canned
while you are out shopping, for
a paltry ten quid an hour—or, as
the advertisers say piously, much
less when the demand steps up.
To follow the argument through,
we ought to ask for video tapers
to apply for some kind of licence.

Henry stands aghast. The
thought of such electronic sins
being committed all round
appalls him. Perhaps it is as well
the price of newsprint is rising—
there will be less room per issue
for policy-bending letters.
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list of “accessories” is a good quality mixer,

to enable a number of inputs to be added
together to give a single, complex, output signal.
This four-channel mixer contains a 500mW power
amplifier and makes the device very versatile and
suitable for use either on its own as a multi-input,
general purpose, power amplifier, or as a fairly
conventional mixer capable of driving a speaker
or a low impedance feeder line. Semiconductors
are used in this high gain unit, which features
good stability and quality with low noise and low
inter-channel interaction.

BASIC DESIGN PRINCIPLES

A conventional “mixer” consists of some kind
of combining circuit, followed by an amplifier
which compensates for any attenuation which takes
place in the adding process. In the unit we are
considering here, an additional power amplifier
“block” is provided so that the simplified block
diagram of our unit is as shown in Fig. 1a.

Dealing first with the “mixer” part of the unit,
a passive adder type is used, and is shown in
basic form in Fig. 1b. Here, only two channels
are shown; each input is applied across a variable
resistor and a proportion of the input signal is
tapped off at the slider and applied to a series cir-
cuit comprising either R1/R3 or R2/R3. Thus, the
two input currents flow in the common resistor, R3.
The output voltage developed across this resistor is
proportional to the sum of the input signals. R3
may be made common to as many input signals
as are required.

When this basic “mixer” circuit is redrawn as in
Fig. Ic, it can be seen to be nothing more than
a couple of potential divider circuits. The approxi-
mate values of input impedance, input-to-output
attenuation, and inter-channel interaction can be
established at a glance. Note that “worst case”
values are shown, with VR1 and VR2 set for
maximum sensitivity and with input 2 open cir-
cuit. In this case, the input impedance to input 1
is approximately 55kQ), and, if 1 volt is applied, the
attenuation will be such that 55mV will appear at
the output, and inter-channel interaction will be
such that 25mV will appear across input 2. Input
impedance will vary with the setting of VRI, and
will be at maximum (100kQ) when VRI1 is set for
minimum sensitivity. The attenuation factor be-
tween VRI1 slider and the output will be virtually
constant.

The most important factor, as far as quality is

@ DESIRABLE item in any audio enthusiast’s

134

4.-CHANNEL
Miyap

concerned, is the inter-channel interaction factor,
as this will cause distortion between the inputs if
it is high. In practice, this factor will depend on
the setting of VR2 and the source impedance of
the signal connected to input 2. Typically, when
1 volt is applied to input 1 and zero input is applied
across input 2, from a 1k source, and both VRI

and VR2 are set for maximum sensitivity, only
0-22mV will appear across input 2 and interaction

F.L.THURSTON

Input 1 o=t
Input2 o=~ Adder, Power

input 3 o—»— Mixer amplifier > I
Input 4 o= out

(a) [ l 9

—>— Amplifier

~ve line
(ie
il
Ct
in L [o)
ng LS
RI T T
+ve llne &
(d)

Fig. 1: ‘a’ block schematic of the mixer/amplifier; ‘b’ basic

two-channel mixer; ‘¢’ basic mixer re-drawn to show

potential divider effect, with worst-case values; ‘d’ basic
circuit of the amplifier section of the unit.
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NEW MODEL 5060. 30,000 o.p.v. With
overload protecticn, mirror scale. 0/.6/1/
2.5/10)25 / 1004250}
500/1 000v. D C

0/25 /1 5 /
100/250/500/1 ooo\

0/50;“\/.,/50/
B00mA. 12a

0 I uOK / 6 Meg./60.
Meg Q. £8/17/8.
Post Paid.

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

With automatic overload protection,
mirror scale. Ranges: 1/10/50/250/500/
1,000 volts, D.C. and A.C. 0-500
10 mA, 250 mA. Current: 0/20 K, 200 K.
2 megnhm. Decibels — 20 to + 22db.
£5/10/0. P. & P. 2/6.
TE-900 20,0000
VOLT GIANT
MULTIMETER

coiour scale. 02.5/10/ i
250/1,000/5,000V. A.C.

It has the fullest ca-
pacity for checking
on A, B and Ico.
Equally adayptable
for checking diodes,
etc. Bpec.: A: 0-7-
0-9967,B:5-200,Ico:
0-50 microamps, 0-5
mA. Resistance for
diode 200Q — 1
Meg. 8upplied complete with instructions,
battery and lzads. £6/19/6. P. & P. 2/6.

v TRANSISTORISED FM TUNER
6 TRANSISTOR
HIGH QUA-
LITY TUNER,
BLZE ONLY 8in.
x 4in. x 3}in.
stages.
\) Double tuned

discriminator.
Ample output to
feed most amplifiers. Ogemtes on 9 volt
batiery. Coverage 88-1 Mc/s. Ready
built ready for use. Fantastic value for
money. £871!/8 P. & P.2/6.

NOMBREX TRANSISTORISED EQUIP-
All Post Paid with Battery

Transistored Audio Generator 10-100,000
¢/s. Bine or square wave. £16/15/0. Tran-
sistorised Signal Generator 150 kec/s. 230
Mec/s. £10/10/0. Transistorlsed resistance
capacity bridge 1Q. 100 Meg. Q 1 pf.
100pF. £9.

Transistorised Induc'.lcm bridge 1 u.H 100}1

TYPE 13A DOUBLE BEAM
OSCILLOSCOPE BARGAINI

A high quality instru-
ment, offered at a
fraction of original
cost. Timebase 2 ¢fs-
750 kcfs. Separate
Y1 and Y2 amplitiers
up to 5-5 Me/s. Built-
in calibrators at 100
kefs  and 1
Operation for
250v. A.C. Availabie
in excellent oondmon,
fully tested and

checked. £22/10/0
Carr. 30/~

TE-20RF SIGNAL GENERATOR
Accurate  wide
range signal gen-
erator covering
g 120 kc/s-260
Mcjs on 6 bands.
Directly  calie
brated. Vartable
R.F. atteouator.
. Operation 200/
240 v. A.C. Brand new with instructions
£12/10/0. P. & P. 7/8. 8.A.E. for details.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 P.F. - 2,000
MFD. 2 ohms
200 megohma.

Also checks Im-
pedance turns
ratio, insulation,
200/250 v. A.C.
Brand New £15.
Carr. 7/8.

TE22 SINE SQUARE WA\}E_
AUDIO GENERATORS

Bine: 20 cps to
=3200 kc/s on 4
bands Bquare:

# Bupplied brand
new and guarsan-
teed withinstruc-
tion manunal and leads, £15. Carr. 7/6.

ARF-100 COMBINED AF-RF
SIGNAL GENERATOR

AF. SINE WAVE
20 - 200,000 cps.
Bquare wave 20-
30,000 cps. O/P.
HIGH IMP. 21 v.
P/P 600Q 3-8 v.

P/p.
TF‘ 100 ke/s-300
Mefa.

Variable R.F. attenuation Int/Ext. Modu-
lation. Incorporatea dual purpose meter to
monitor AF output and % meod. on R.F.
220/240 v. A.C. £27/10/0. Carr. 7/6.

cata\og"‘é

of onic
Electro

B pone v ELECTRONIC COMPONENTS

s TEST EQUIPMENT

s COMMUNICATIONS
EQUIPMENT

% HI-FI EQUIPMENT

We are prond to introduce our first
ot El
Cumponents and equipment. Over 150
pages fully illustrated, listing thousands
of items many at bargain priges. Free discount
coupons with every catalogus. Everyone in
electronios should have a copy.

CLEAR PLASTIC PANEL METERS
First grade quality, Moving Coil panel meters, availahle
ex-stock. 8.4 E. for illustrated leaflet. Discounts for
quantity. Available as follows: Type MR, 38P, 1 21/32in.
square fronts,

100-0-100p.A 27/6 200mA ... 23/8 100VD.C.... 22/8
500-0-580(LA 22/6 300mA ... 22/6 150VD.C.... 23/
1-0-1mA .. 22/6 5060mA . 22/6 300VDC. .. 22/6
22/8 750mA 22/6 6500V D.C.... 22/8
22/6 1A D.O 22/6 76OV D.C.... 22/6
22/8 2AD.C 22/8 18V A.C. ... 22/6
22/8 5A D.C 22/ BOVAC. ... 226
22/6 3V D.C 23/6 150V A.C. = 22/8
22/6 10V D.C 22/6 300V A.C. .. 2°/8
22/6 20vD.C 22/6 500V A.C. 22/8
5 . 25/- 22/6 50V D.C... 22/6 '8 Meter ImA 29/8
50-0-50.A. 29/6 l’OBT EATRA Larger eizes available—send for lsta.
R209 MK. il COMMUNICATION
RECEIVER

11 valve high grade communication receiver suitahle
for tropical use. 1-20 Me/s. on 4 bands. AM/CW/FM
operation. Incorporates preclsion vernier driver, BFO.
Aerial trimmer, internal specakerand 12 v. I1.C. Internal
power supply. Bupplled in excellent condition, fully
tested and checked. £15. Carr. 20/-.

LAFAYETTE HA-63 COMMUNICATION

RECEIVER

Qutstanding value. High-class 4 band receiver
covering B50kc/s—31 Mc/s. Seven,valves plus
rzctifier, RF stage, illuminated “8" meter,
1.5V sensitivity. Electrical bandspread on
80/40/20/16 and 10 metre bapnds. Slide rule
diai, aerial trimmer. B.F.0., ANL, Output ior
phones or speaker. 115,220/240V. A.C.

pew, guaranteed, with manual. 24 Gns. Carr 10[-

LAFAYETTE KT-340 COMMUNICA-

TION RECEIVER SEMI-KIT

Build thls wonderful recewer and save poum.ls
semi main ready

d, R.F. section already wired and aligned.

R
RN e

TR
PR K

F.M. WIRELESS
MICROPHONE

94-104 Mc/s. Tranais-
torised. Operates from
9 v. battery. Complete
with additional secret tie-
clip microphone. List
%1‘2&1%02/8()NLY £7.10.0.
&5 W'Dncse cannot be operated
U.K.

£18. Mains T
supply unit, output 1-16 v, up to 100 mA
£6/10/0.

TE-65 VALVE VOLTMETER
High quality instru-
ment with 28 ranges.
D.C. volts 1+5-1,600 v.

| megohma

[ 220/240 v, A.C. opera-

 tion.

€] Complete with probe
d instructions, 815.

P.P.8/-.

Addlﬂonal Prol

F. 35[-

w\" RN U /0, ,.,,/@ @ -
Dﬂ = 334 |.|SLE STREET, LONDON,

A ///////// 77/

SILICON RECTIFIERS

200 v. P.I.V. 200mA 2/8
200v.P.1.V. 6 amp. - 5/6
400 v. P.I.V. 3 amp.. . 78
1,000 v. P.I.V. 650 mA 8/6

5 H. . 318
150 v. P.1.V. 165mA. 1=
180 v. P.I.V. 25 amp. .19/6
700 v. PI.V. 100 amp, .49/6
400 v. P.1.V. 3 amp. (8.C. .10/~
100 v.PIV. 5 .13/8

200 v. P.1.V. 5 amp. (8.
400 v. P.I.V. 5 amp. (3.C.
Discounts for quantities.

Al .\\\\\\\\

Full and prccise instructions supplied. 8pecifica-
tion:— 8 valves+rectifier, 4 bands covering 550
ke/s.-80 Mc/s. Imcorporates 1 R.F. and 2 LF.
stages, ‘Q" muitiplier, B.F.0., A.N.L., '8’ meter,
bandspread, aerial '.rlmmeretc Operatlon 115/230
V. A.C. Price 25 Gns. Carr. 10/-.

HAM-1, 4 BAND
COMMUNICATION RECEIVER

4 wavebands covering 835 kc/s. to 30 Mcfs.
5 valve auperhet circuit. Incorporates 8 meter
B.F.0., BANDSPREAD TUNING, BUILT-IN
4in. SPEAKER, FERRITE AERIAL AND
EXTERNAL TELEBCOPIC AERJAL. Oper-
ation 220/240 v. A.C. Bupplied brand new
with handbook. £18.18.0. Carr. 10/-.

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

8 valves, § bands incorporating 2 MECHANICAL-
FILTERS for exceptional selectivity and sensi-

tivity. Frequency coverage on 0§ bands 160-
400 kefs., 850-1,600 kcfs., 1.8-4.0 Mc/s.,
14.5 Mefs. 10.5-30 Mcfe. Gircuit lnoorporates

R.F. suge aerial trimmer, noise limiter, B.F.0.,
tor, electrical band 8 mev.er,
slide rule dlai. Output for phones, low to 2K
or speaker 4 or 8 ol Operation 220/240 volt
A.C. Bize 7!ln.x151n.x 10in. Bupplied brand
new and guaranteed with handbook. 86 GNB.

Carr. 10/-. B.A.E. for leaflet.

Phone: GERRARD 8204/9155
Cables:

SMITHEX LESQUARE
w.C2
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Want to train
as a technician in
aircraft or electronics?

Consider the Army.

If you’re between 17 and 25 you can join the
Army as a trainee technician . .. and take an
18-month technical training course. Soon
you’ll be up to City and Guilds standard. Six
months after you’ve successfully completed
your course you will be promoted to Corporal.
From then on, it’s up to you!

Today’s Army has some of the most advanced
equipment in the world: radio transmitters, closed-
circuit TV, gunfire control equipment, radio
transceivers, helicopters. You’ll be training with
them from the start. If you’d care to get on with it
earlier in life, you can join as a Junior Entrant and
start training as a technician or tradesman at 15.

Good pay!

This year every soldier in the Army is better off.
Trainee Technicians get £477 a year from age 17—
and all your food and lodgings are free. At the end
of 18 months, your pay will go up automatically to
£714;at the end of two years, to £805! From there,
yow’ll be given every chance to work for promotion
and still better pay.

WANT TO KNOW MORE? SEND OFF THE COUPON TODAY!

e e ———

TO: ARMY CAREERS MP6(A), LANSDOWNE HOUSE, LONDON W.I
Please send me full details of how to become aTechnician

NAME.......

ADDRESS.

COUNTY..........

DATE OF BIRTH ..covvvvnniiiniiiiiniiiiiiiitiiitiiiierrcccnecsseenneeseesraeeesnes

(You must be resident in the UK)

-
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ELECTROLYTIC CONDENSERS

25 . 8 volt 5 ao 50 volt 32, oo 25 volt
]u}"-}F . 10 volt 5% .. 70 volt 40% . 3 volt.
1pF .. 15 volt SpF oo 12 volt 40pLF oo 64 volt.
uF V. 40 volt 8uF . 16 volt S0uF .o 8 volt
1uF - 50 volt 6-4uF oo 40 volt S50 F o 9 volt
1uF .. 850 volt 8uF 3 volt S4pF o 25 volt
1-25pLF .. 16 volt 8uF 6 volt B4uF a0 9 volt
2uF 3 voit | SUF 50 volt | 64pF .. 10volt
2uF o 9 volt, 10uF 6 volt | 64uF . 18 volt
20F T lovolt | 1ORF .. lovolt | 64 .. 40volt
20T Sl 15volt | 10RF .. 12velt | 100pF .. 3 volt
2uF 70 volt, 10uF 0o 25 volt 100 F a0 6 volt
2 F 150 voit | 126RF .. 4volt [ 100uF .. 10velt
Fivs 18 volt | 126F ..  dovolt | 100uF .. 12 voit
2.5uF 25 volt }gu.l*‘ oo ;g volt Iogu.g a0 15 vo}:
. oo volt | 15 .. 12 vo

3uf oo o V°}z lﬁﬁg U 1ovelt | 1800F .. 25wl
3U~ S V°n 200 F .. 3volt | 200uF .. 3 volt
F e Byt | oo oo 8volt | 200uF .. 4volt
S * gedwor | 20MF oo 9volt [ 200pF ., 16volt

WE e Gdvolt | G .. 1Bvolt | 25opF .. 2:5volt
324 o gavol | aspE » 6volt | 250pF .. 9 volt
32uF L volt | o5y F .. 12volt | 20uF .. 16 volt
4R . 4volt 1" o5 . 2volt | 320uF .. 25volt
4pF o 12volt | o5y .. 30volt | sOORF .. 4 volt
4up e 2 volt | goyE .. 6volt | BOOWF ., 25 volt
4pF +o 100volt [ 305 e 10volt | 640pF .. 25 volt
5pF e 6 volt 30pF .. 15 volt 760LF .. 18 volt
5uF .. 25 volt 2uF .. 1-5 volt 1000uF .. 6 volt

All at 1/- each 9/- per dozen. Mixed packet (our selection) 20 for 10/~ 200/100LF
275 volt; 200/200LF 275 volt; 125/300/50 . F 275 volt, §/- each or 3 for 10/-.

PAPER CONDENSERS

001uF .. 500 volt | -02uF .. 600AC | 25uF .. 350 volt
001 F .. 1000 volt 02uF .. 350 volt S F «. 180 volt
“002uF .. 500 volt ‘1uF .. 350 volt 5uF oo 350 volt
005 F .. 750 volt ‘1 F .. 750 volt uu.F .o 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 values. 10/- per 100.

RESISTORS

Very small § watt, 5% long leads, ideal for transistor work .. 10/ for 50

1 watt assorted values including printed circuit types . 10/- for 100
55/- per 1000

} watt to 3 watt mixed values and types .. 00 00 .. 10/~ tor 100
55/~ per 1000

To clear 10 meg. 1/, watt resistors. 81 per 1,000.

TRANSISTORS
AFZ 12 screened V.H.F., oscillator transistors, 5/- each. 0C44, OC45 R.F. Transistors,
4/-each. OC 81D 4/-each 0C 71 equivalent 1/- each, £8 per 100. 8witching Transistors
ASY 22 (P.N.P.) or I.B.M. (N.P.N.) 6 for 10/~, Carrndlotypeompnt'l‘mnslsk)mwpe
NKT 405 10/~ each.

TELEVISION VALVES BRAND NEW AND BOXED

PCF80 76 PCC84 8/6 PCL83 9/-
PCL84 76 EY86 8/- PCL85 76
PL36 8/~ PCC89 9/- ECCs3 8/8
ECLS0 8/8 PCL82 7/8 PY33 9/-
PL81 e PYs 6/~

COMPUTER DIODES. Make excellent detectors, also suitable for keying electronic
organa. 1/« each or 20 for 10/-.

BY100 TYPE TELEVISION H.T. RECTIFIERS. SPECIAL PRICE 5/- each, 80/- doz.
ORP 12 light sensitive reaistors 8/- each.

TRANSISTOR BATTERY ELIMINATORS —same size as PP9 30/-; PP6 80/-
BATTERY CHARGERS, with meter and fuse. 4 amp. 6/12 volt 55/~ each

SOLON MODEL 615 8lim Pencil-bit Eolderlng Irons 85/- each.

WELLER DUAL-HEAT SOLDERING GUN, 57/6.

NUTS, SCREWS and WAS , very useful assorted packs, 6/- each.
WALKIE-TALKIKS (not for use in U.K.) £7.10.0. pair.

MAGNETIC RECORDING TAPE. British made, fully guaranteed.

Standard play. 3in., 1501t.,3/8; 5in., 6001t.,10/6; 53in., 9001t.,18/8 ; 7in.,1,2001t.,16/3
Long Play. Sin., 2351t., 4/-; bin., 9001t., 18/9; 5iin., 1,2001t.,15/9; 7in., 18001t 21/6
Double Play. 3in., 400it., 6/8; 5in., 1,200Lt., 20/-; 53in., 1,8001t., 28/-: 7in. ,2,4001¢.,
34/-; 2}in., 3001¢. ,6/9.

Triple Play Polyester. 3in., 600tt., 12/6; 4in., 900ft., 16/6.

SIGNAL INJECTOR. Parts and circuit to make 10/- only.

SIGNAL TRACER. Parts and circuit to make. 10/~ only.

MOTOR CAR REV. COUNTER (less 1mA meter). Parts and circuit to make 10/- only.
TRANSIBT%):/S COMPONENTS AND CIRCUIT. To convert 1mA meter to 0 to 10 Meg.
ohm meter 10/-.

TRANSISTORISED RUMBLE AND SCRATCH FILTER (for improving reproduction
of old records) all components and circuit 30/-.

BINCLAYR. All products in stock including latest version of MICRO-6. World's
smallest radio, and only 59/6.

NEEDLES FOR RECORD PLA HALF PRICES. All types below at 8/6 each.
TCSLP; GC2LP; GCSLP; BF40LP; GP67LP GP37; GPBY; TC8 Btereo LP; Btudio
OLP. CAB’I'RID ES. Sonatone Mono 10/-. Acos 16/-‘ Acoa Btereo Sapphire 12/6.
Diamond 17/8. All complete with needles]

EL MICROPHONES, Magnetic or Crystal 10/- each.
TAPE RECORDER MICROPHONES, Fantastic value at 12/- each.
ACOS MIC. 45 80/-. Many other both crystal and dynamic in stock.

THIR CONNECTING WIRE. 10yds 1/-; 100yds 7/68; 500yds 25/-; 1000yds 40/-.

LOUDSPEAKERS, 12in. Richard Allen 87/6. 12in. Bakers Guitar £5.5.1
3in., 4in., 5in. and 5 X 3in. lllltlol-each 8!2]1!1 12/6. 2in. 80 ohm 7/8
EAB.P Magnetic or Crystal §/= each

VYEROBOARD.
2}in. x §in. 0o ..o8m Terminal Pins . 50 for 8/-
24in. x 34in. oo 318 8pot Face Cun,er /

Stin.xbm. .. .. 58 Pin Insert . 9/68
8%in.x 3%in. ., .. 8m Special Oﬂer Cuner&bboudsﬁih xlln 8¢

ELECTRONIQUES DEALER 600 PAGE CATALOGUE 10/6.
ORDERS BY POST TO

G. F. MILWARD
17 PEEL CLOSE, DRAYTON BASSETT, STAFFS.

PLEASE INCLUDE POSTAGE COSTS

For customers in the Birmingham area, goods may be obtained from ROCK
EXCHANGES, 231 ALUM ROCK BOAD. BIRMINGHAM §.
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Fig. 2: Complete circuit of the four-channel mixer/amplifier. Note: the two diodes may be made from old p-n-p germanium
transistors, see the inset in the top-right corner for connections.

will be negligible. The performance of this simple
type of circuit can thus be seen to be “adequate”,
so the basic principles of the amplifier circuitry
can now be considered.

The basic design requirements of the unit call
for an amplifier with a very high degree of gain
but with good stability and low distortion. Such an
amplifier is, of necessity, rather complex; the basic
principles of the amplifier are therefore best under-
stood by first referring to the simplified circuit
diagram shown in Fig. 1d. Here, the input signal
(from the mixer) is connected via Cl to the base
of Trl, which is connected as a common emitter
amplifier with its collector load split into two
parts, R3 and R4. If the output from Trl collector

Screenedlead to VRS

ToRS

- Screened lead
to VR5 slider

Note:— holes marked A
denote BBA clearance
mounting holes

were fed in the normal way to a following ampli-
fier stage, the input impedance of this second stage
would be effectively in parallel with Trl collector
load and would ‘thus reduce its effective value and
hence lower the gain of Trl. In Fig. 1d this problem
is overcome by using emitter follower Tr2 as a
buffer between Trl collector and the following
stages, the amplified output from this “pair” being
taken from Tr2 emitter. Since Tr2 has a high input
impedance, Trl can be given a very high value of
collector load, with consequent high overall gain.

In practice, the maximum usable value of Trl
collector load is dictated by the d.c. and tempera-
ture stabilisation requirements of the circuit, and,
in this particular application, the maximum usable

To Skt 5

To —12V
supply

L

To S1b

v N 1B

via Sla

17

18

! 4%

Fig. 3: Constructional data for the Veroboard panel. Care must be taken not to short the individual copper strips when
soldering-in components.
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All holes 6BA clear

PR (S g ! 1" ety et 1] |
i f"\ |
B\__/VR1 BQVRz B\__/VR3 B\_/VR4 VRS . )
ST =t 7 Fig. 4: Metal-work data.
! I = ‘A" shows the main chas-
! ! sis; ‘B the front panel; and
3% 1%, RS ‘C’ the battery holder. Two
t‘-—*+'-4l l. =~ ‘ battery holders are needed
! | for this unit.
5 O & o] [} 57
/|G A A A A 1w |
4»-1 B8 r--u
LGA . skl : Skt 2 s |
' ?7 0 Al ‘_L i _i_éA____ Sk ]
3 EA P y 78 St
f e d S b= 134 =

4 . " | i I'N
l*— —— 13— - 4%

value is set at about 10k€. It is possible to increase the
effective value of the collector load without chang-
ing its real or d.c. value; referring to Fig. 1d. the
signal at the emitter of Tr2 is of the same form and
phase as the signal at Trl collector, but these two
signals are effectively isolated from one another by
the impedance transformation action of the emitter
follower. In the diagram, Trl collector load is split
into two parts, R3 and R4, and the signal appearing
at Tr2 emitter is fed via C3 to the R3-R4 junction.
Thus, when an input signal is applied to Tri,
similar a.c. signals appear at both ends of R3 and
very little signal current flows in this resistor, which
reacts as a high impedance, even though its resistive
value is fairly low. In practice, the effective value
of R3 may be increased to ten times its real value,
giving consequent high gain. This technique of
increasing the effective value of a resistance is
known as “Bootstrapping”.

The output signal at Tr2 emitter is direct
coupled to the bases of Tr3 and Tr4, which are
wired as a compound connected p-n-p/n-p-n emitter
follower pair, giving unity voltage gain but a very
low (virtually earth) output impedance, which is fed
to the external speaker via C6. As in the case of
Tr2, the Tr3-Tr4 emitter followers give an output
that is of the same phase and form as their input
signal (from Tr2 emitter), but the two signals are
effectively isolated from one another by impedance
transformation; the output signal from Tr3-Tr4 is

138

therefore used to Bootstrap the R7-R8 emitter load
of Tr2, and 10 increase the effective input imped-
ance of Tr2 and indirectly further increase the
effective value of the collector load of Trl.

The input impedance of an emitter follower is
given (approximately) as the emitter load, R, times
the 8 of the transistor, so that, in Fig. Id, the
effective value of the emitter load of Tr2 is dic-
tated by the fils of Tr3 and Tr4 and the impedance
of the speaker. The effective value of Trl collector
load is dictated by this value times the 8 of Tr2.
Since all impedance levels are interdependent
throughout the circuit, the design automatically
gives an optimum performance with whatever tran-
sistors are used.

The output transistors can be given a very high
3 by replacing the two individual transistors by
Darlington or Super-Alpha-Pair connected transis-
tors, in which case the effective collector load of
Trl becomes so high that, on the prototype, voltage
gains of 500 to 1,000 times are obtained when using
a 15Q speaker.

Note that direct coupling is used throughout the
amplifier, and that the base-bias to Trl is obtained
from the Tr3-Tr4 output via R1, R2, RS, so that
a d.c. negative feedback loop is set up which fully
stabilises the working points of all transistors used
in the circuit. Also note that all signals from Trl
collector onwards are in anti-phase with the input
signal, so that any stray feedback will be degenera-
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-PRACTICAL! #
VISUAL'
EXCiTing; NGI

a new 4-way method Of mastering

ELECTRONICS

by doing — and — seeing

1 OWN and 2 BUILD 3 READ and
L= | HANDLE a and USE |~ DRAW and

completerange of present- | | @ modern_and profes-| IUNDERSTA ND
day ELECTRONIC PARTS| |sional CATHODE RAY | | CIRCUIT DIAGRAMS
and COMPONENTS OSCILLOSCOPE

=
c@e (b=
= §

o iy
N e

2k,

4 } cARRY OoUT OVER 4() EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK .. .INCLUDING ...

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

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

® AMPLIFIERS ® BASIC RADIO RECEIVER ® SIMPLE COUNTER

® OSCILLATORS ® ELECTRONIC SWITCH ® TIME DELAY CIRCUIT

® SIGNAL TRACER ® SIMPLE TRANSMITTER ® SERVICING PROCEDURES

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

____________________________________________ 1
POST NOW To: BRITISH NATIONAL RADIO SCHOOL. READING, BERKS. Please I

FREE for send your free Brochure, without obligation, to: we donot employ representatives I
BROCHURE | NAME oot ee e e e e e et e ane s s e BLOCK CAPS |

| or write if you prefer not to cut page : ADDRESS. ..o PLEASE PW6 :
e omm o o B Sum un Smn mm GEm G M B4 GER GER mmp ER SEn CEn SR ND Pmn GEN GER GEE Gmn Gmn GEN GER PEn gmn GED GEm Gmm SED SIS mn SED Gmn sem SED Smp SEN gmm mm
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BARGAIN
OPPORTUNITIES

FROM

FREE LIBRARY WALLET WITH EVERY REEL

With each reel of thls tape by an
f:

EXCLUSIVE TAPE OFFER TAPE AMPLIFIER

WITH 4 VALVES, FRONT

PANEL, WIRED & TESTED £6 5 0

OUTSTANDING T.R.S. VALVE—Absolulely compliete,

Internationally famous m:
turer we give you a beautifully
made wallet strongly made In sim-
ulated leather with space for a reel
of tape each side. This is profes-

mains for B.8.R. T.D.2 Deck. Bup-
plied wu-ed and tested. Facilities include mikefradio/
P.U. inputs, playback switching, superimpose, magic
eye, tone and volume controls, 3Q outlet and monitor-
ing. With front panel and knobs. £6.5.0. (P. & P. 7/6)

slonal quality full freq y tape
with metalised leader/stop foils.
These library wallets soive once
and for all the problems of storing
tapes efficiently and tldily.

‘CIR-KIT" INSTANT CIRCUIT

Indispensable for constructor. Enables
you to produce ‘‘printed circuits”
quickly and cleanly. Kit No. 3, inc.
baseboard processed copper stnp and
sheet as advertised.

TYGAN FRET or Vyuair speaker fabric,
12 x 12in. 2/-; 12 x 18in. 3/-; 12 x 24in.
4/-, etc

BONDACOUST Speaker Cabine! Acous-
tic Wadding, approx. lin. thick, 18in.
wide, any length cut, 2/3 ft. 8/- yd.
EXPANDED ANODIZED METAL.
Attractive gilt finish 1 x }in. diamond
mesh 4/8 sq. ft. Multiples of 6in. cut.
Max. slze 4 x 3ft. 47/6 plus carr.
ENAMELLED COPPER WIRE—2 oz.
reels. 14 g.-20 g. 3/-; 22 g-28 g. 3/8:
30 g 34 g.4/3; 36 g-38 g. 4/9; 39 g.—
40g. 5/-, etc.

TINNED COPPER WIRE 16-22 g. 4/-
2 oz

VEROBOARD—AI standard sizes in-
cluding 2}in. x 5in.3/8; 21in. x 3%in.3/-;
87 x 5in. 5/2; 34 x 8%in. 3/8; 81 x 17in.
12/8. All accessories and tools in stock.

OUR MAY LIST

is brimful
components. Send 3d stamp for free copy.

5"reel, 900" 52" reel, 1200”
7" reel 1800 with wallet 1 2/6 with wallet 1 7/6
with wallet. 22/6 p. & p. 1/6 per reel

RESISTORS —Modern ratings, full range 10 ohms to 10 megohms,
209% 3—% w. 3d. each, ditto 1 w. 6d. each.,2 w. 9d. each; 10% -} w. 4d. each
§% Hi-Stab., -3 w. 6d. each (below 100 ohms and over 1 meg. 9d. each).
1% High-stab, § w. 1/6 each (below 100 ohms 2/- each),

WIREWOUND RESISTORS. 25 ohms to 10 K. 5 w. 1/3; 10 w. 1/6;
15 w. 2/-.

CONDENSERS Sitver Mica. All values 2 pF fo 1,000 pF, 6d. each.
Ditto ceramics, 9d. Tub. 450 v. T.C.C., etc. -001mFd to 0.1 9d. and
-1/350 v, 10d. -02 mF to 0-1 mF, 500 v. 1/-. -25 T.C.C. 1/6. 5 T.C.C.
1/9. CLOSE TOL. S/MICAS. 10% 5 pF-500 pF 8d. 600-5,000 pF 1/-.
1% 2 pF-100 pF 9d. 100 pF 9d. 100 pF, 500 pF, 11d. 575 pF 5,000 pF, 1/6.
ALUMIN. CHASSIS. 18 g. Plaln undrllled, folded 4 sides, 2in. deep,
6 x 4in. 4/6d.; 8 x 6in. 5/9; 10 x 7in., 6/9; 12 x 6In. 7/6; 12 x 8In. 8/., etc.

€ ary siyled 2-tone cabinet (F.& P
to take above. Size 14 x 13} x 7}in. 39/6 7/6.)
Detachable lid.

T.R.S. MULLARD STEREO 10-10

Valve amplifier by T.R.B. to exact Mullard spec.
Complete with pre-amp and o/p transformers tapped for
3 and 15 Q. Bass, treble, volume, balance controls.
Outlet for H.T.and L.T.for tuner. 8witching for mono.
stereo and speaker phasing. Bhrouded pre-amp-
Complete with plugs, sockets, escutcheon, knobs, etc.

£1 7 1 O At present supplied wired and
f f

tested. £18,10.0, Kit version
(C/P 10/}

available very shortly.
7 VALVE AM/FM RG CHASSIS

A guperbly powerful high performance instrument for
the keenest enthusiaste. Provides tuning on long,
medium and F.M. wavebands. 3 wave-band L/M/FM
Permeability tuning on F.M. Large clear dia. A V C

good neg. feedback. Magic eye. 3 w. output. A.C
200/250v. Circuit diagrama available. Aligned, tested

and ready for uge (Carr. and ins. £1 3 1 9 6

7/6). B.A.E. brings full details.

WE ARE APPOINTED STOCKISTS
FOR ALL SINCLAIR AND PEAK
SOUND PRODUCTS

ot bargains and hard-to-find
Tel.:

TRS RADIO

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

THO 2188. Hours 9 a.m.—6 p.m.
A few doors from Thornton Heath Stn.(S.R. Victoria section.)

COMPONENT
SPECIALISTS

Established 1946

1 p.m. Wednesdays

VAI VE SAME DAY SERVICE
NEW! TESTED! GUARANTEED! BUILD YOUR CIRCUITS
SETS 1t6 185 1T4 384, 3V4, DAFSL DFSL D91, DLZ DLYA.
Bet of 4 for 16/9. DATF96, DF96, DK96, DL9G, 4 for 24/6
TATGT 36 |10F1_ 9/0| DH8I 12/6| EF97_ 7/6) PENA4 8/9| UCH42 8/
1H5GT /3 [10P13 8/8| K32 7/9| EFi83 6/68 | PENS6CL5/-| UCHS1 6/- 4
IN5GT /8 | 12AT7 3/¢| DK91 5/6| EF184 5/0 | PEN383 8/6| UCL82 7/~
1R5 ~ 5/8 |12AUG 4/8| DK92 §/-| EL33  8/6 | PFL20013/6 | UCL83 88 4
180 4/¢|12AU7 49| DKo  0/6| EL4L  8/6| PL3G gl | UKML 8l
185 38 |13AXT 49| DLI 6/f |ELi2 79 |PLML  Sio) UFSD 3/ !
IT4  2/9 |12K8GT, L35 &/ |E 9 5/0 = i in _
3A5 7/ |20F2  10/6 |DL92  4/9| EL0 /- |PL83  6/-| UL4l 89 e Uaeree WG Eeeel=
3Q4 5/6 [ 2011 14/-| DL94 5/6| EL95  b/- | PL84  6/3( UL44 20/- obtainable from your local Retailer
e e e
3vi  5/6 (203 9/- 6 EM 21 88 a5 .
SUd0 4/6 |0P4  13/6| DYT 50| hME4 6/ PY3 g;g Uyl 5ge 7"’39 eMmZHI(;eS o I
SV4G 79 | 25U4GTLLG | EABCSO O/- | EMs7 UYs5  4/9
5Y3GT 5/- 10jg | EAT42 8/- | EYOL glla PY3 88| VEAL 11l :Z\ISTRCHAD SR?SCE (ELECTRICAL) LTD.
e % %0 11/6 | EB4l 4/~ .| PY8 VP1321 21/- . ‘S PLACE,
6/30L.2 efg socis 1013 | EBoY 27/’3 EZ40 3;3 Pyt us| wrr /g GRAYS INN ROAD, LONDON, w.C.1
6ALS  2/3 |30F5 9| EBC33 /- | EZ4 - | z77 8 . - .
6AMB 2;0 30FL1 10//9 EBCAl 8- | E280 :/Ig Pgsa 5,’3 T"fomm"I Technical enquiries to: VERQ ELECTRONICS LTD.,
6AQ5 4/9 |30L15 11/- | EBF80 6/-|E PY88 7 10/- . 0 -
sA%s 4)- | 30117 12/-| EBFBY b5/g| GZ32  9/-| PYS00 5/9]| ACI27 7/e Industrial Estate, Chandler's Ford, Hampshire
6BA6  4/6 |30P4 11/6|ECCSL 3/9( KT61 6/6| PY801 8/-| AD140 15/6
6BES 4/3 [30P12 99| ECCs2 4/9!| NI8  5/6[Rl9  7/8| AF102 18/-
6BJ6  6/9 | 30P19 11/6 | ECC83 7/-| N78  14/8|R20  12/8| AF115 6/- =
6BWG 3/3 |30PL1 12/ |ECC84 6/3|PC86 8/8|U25  0/6 AF116 6/6
6F1  7/9 |30PL1313/3 | ECCe5 5/6| PC88  8/6 (U286  8/8| AF117 /-
6F13  3/6 | 30PL1413/9| ECF80 7/6|PC97 5/9/U47  9/6| AF118 12/6
6Fli  9/- | 35L6GT 6/3| ECF82 6/8| PCS00 8/6|U49  9/6| AF124 9/-
6F23  9/0 |35W4 4/ ECFBG ¢/-| PCC84 56 |Us3  4/8| AF125 8/6
6K7G  1/8 | 35Z4GT 4/6| ECH35 6/-| PCC89 8/8(U78  3/6| AFi26 8/-
GK8G  4/3 |86A2  5/8| ECH42 9/-| PCC189 8/6| U191 10/ | AF127 8j.
6KSGT 7/6 | 185BT 20/-| ECHS1 5/-| PCF80 6/6| U301 11/8| OCs2 11/-
6L18 /- | 6063 12/6| ECH84 8/6 | PCF82 6/- | USO1 18/8| 0C25 9/6
6V6G  3/6|Az31  9)-| ECL80 6/- | PCK86 8/3| UABCS05/9| 0C26  6/9
6V6GT 6/8 |B36  4/6| ECL82 6/3 | PCF80010/6 | UAF42 7/8| OC44  4/3 I EI VI I N
6X4  3/6 |B720 10/-| ECL86 7/9| PCF801 8/9| UBCA1 6/9| 0C45  3/3
The 150 | DAvel /0| HEal 61| roraos orp | UBNES Si9| OGI3 316 W.E P LEE
786 10/9 | DAF91 3/8| EF4 72 F. M.LE.E.
7187 7;. DAFSG 8- EP0 %/Ie BOFS0611/8 UBLZL 9.1 OCTS ] annett, A.M.
7Cs 9/6 | DOC90 - | EF8: - /8| UC92 Iﬂ 0Cs1 This fully illustrated diction: ides extended definiti f th d
76 6/o|DF33 7fp|KFS /3| PCL&3 8/6|UCCSs /9| OCSID 3/8 of specialised words, terms, and abbreviations in use today in sadio and
;l‘;{z %/’% ngé %1/9 E;‘g? g/’(; ;gﬁ?s 871/5 ggggg g;g 88331) 299 television. Incluueselementary terms and basic concepts, fundamental
3 g = lectrical and elect: t it
1002 11/6 | DA77 4| EFe2  8/3!PCL8G 8/6| UCH21 /3| 0C170 5/- U
celevnsxon, sound and high ﬂdehty reproductmn tmnsmmmon lines wave-
READERS RADIO T
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 380 pages, 220 line illustrations. 36s.
ESSEX. CRE 7441 from all booksellers or 38s. by post.
Postage on 1 valve 9d. extra. On 2 valvesor more, postage 6d. per
valve extra. Any Parcel Insured against Damage in Transit 6d. extra. NEWNES: TOWBI’ HOuSE, Southampton s"eet' Wcz
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tive, rather than regenerative, and very good circuit
stability is thus obtained. Having cleared up the
main details of the circuit, the final version of the
completed unit can now be considered.

HOW THE CIRCUIT WORKS

The full circuit diagram of the completed unit is
shown in Fig. 2. Here, the four inputs are applied
to the variable resistors, VRI—VR4 via the co-
axial sockets Sk1-—Sk4 and the blocking capacitors
CI1—C4, and the input currents are added in R5 via
RI1—R4. If the output of the mixer, taken from
across R5, were fed directly to the input of a
common emitter amplifier the comparatively high
input capacitance of the transistor would be effec-
tively in parallel with R5 and would result in an
increase in attentuation at the higher frequencies.
This is overcome by feeding the output of the
mixer to the base of emitter follower Trl, which has
a very low input capacitance.

The signal tapped off from the slider of VRS,
the volume control, is fed, via C7, to the base of the
common emitter amplifier, Tr2, which has its collec-
tor load, RIO—RI1I, “Bootstrapped” from the
emitter of Tr3 via C10. The amplified signal at the
emitter of Tr3 is fed to the base of the p-n-p Dar-
lington-connected emitter follower pair Tr4/Tr7 and
to the base of the similarly connected n-p-n pair,
Tr5/Tr6. Diodes D1 and D2, and VR6, in the
emitter of Tr3, are used to apply a degree of
temperature compensated base-bias to the output
transistors and so minimise any cross-over distortion
which might otherwise occur. The very low imped-
ance output at the emitters of Tr6/Tr7 is fed to the
output socket, Sk5, and thence on to the external
speaker, via CI3. Bootstrapping is applied from
Tr6/Tr7 emitters to the R14—RI15 emitter loads of
Tr3 via CI2. Overall d.c. negative feedback is
achieved via R8, R9, R19; decoupled via C11.

A 12 volt battery supply is used, and an output
power of well over 0-5 watt is available when feed-
ing a 15Q speaker.

CONSTRUCTION

For ease of construction, the major part of the
circuitry is wired up on a small piece of Veroboard.
Start construction by cutting the panel to size, as
shown in Fig. 3a, and breaking the copper strips
where indicated. Now drill the two small mounting
holes, to clear 6BA screws, where shown, and cut
back the copper around them to eliminate risk of
short circuits when the panel is secured to the main
chassis.

Now solder all components, shorting links, and
leads in position on the panel as shown in Fig. 3b.
Note that all components, other than R7 and R13,
are mounted vertically. Insulated sleeving should be
used where there is any danger of short circuits
occurring. Before attempting to fit VRL in place,
reduce the width of the three mounting legs, with
the aid of a small file, so that they fit easily in the
holes in the Veroboard. Particular care should be
taken to ensure that all electrolytic capacitors are
connected with the polarities shown. Heat shunts
should be used when soldering all semiconductors
in place.

'
By

Tags marked 'E are
o earamng connections

Fig. 5: 'a” shows the wiring details and ‘b’ cabinet details.

If preferred, D1 and D2 can be made from any
scrap p-n-p germanium transistors, providing that
the base-emitter junctions are intact, by cutting off
the collector leads and soldering the resulting
“diode” in place as shown.

When the assembly of the Veroboard panel is
complete, double-check all wiring and make sure
that no short circuits are occurring between the
copper strips. If satisfactory, the circuit can now
be given a functional check. Temporarily connect
VRS5 in place, set VR6 for minimum resistance,
short the input to ground, and connect a 12 volt
supply to the unit, taking care to monitor the supply
current; the unit should draw about 8mA. Now
connect a 150 speaker to the output, and check
that there is no appreciable increase in mean cur-
rent. If satisfactory, an input can be connected from
a tuner, etc.,, and a functional check carried out;
VR6 should be adjusted to give negligible cross-
over distortion consistent with a low no-signal mean
current, which should work out at about 10 to
1ZmA.

If the performance of the circuit is satisfactory,
it should be run at fairly high volume for a few
minutes, to make sure there is no tendency to
thermal runaway. If there is any tendency to run-
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away, ‘the two output transistors (Tr6é and Tr7)
should be fitted with heat sinks. Once these tests
have been completed, the rest of the unit can be
constructed.

Make up the main chassis, from light gauge
aluminium, as shown in Fig. 4a, and cut and drill
the front panel, from a medium gauge aluminium,
as shown in Fig. 4b. If a battery supply is to be
used, cut and drill and bend the two battery
holders, from light gauge aluminium, as shown in
Fig. 4c; the batteries are held in place by friction.
Before assembling these components, carefully
cover the outer face of the front panel with Fablon
or a similar self-adhesive decorative plastic material;
a material with a light wood-grained finish was
used on the prototype. Cut away the surplus Fablon
with a sharp knife. Now secure the five sockets,
Skl to SkS5, and the five variable resistors, VR1 to
VRS, in place on the front panel. Next, bolt the
front panel to the main chassis, and wire up as
shown in Fig. 5a. When wiring up is complete,
secure the Veroboard panel to the main chassis by
passing two 6BA screws through the Veroboard
and the chassis, using the mounting holes provided,
and interpose two small rubber grommets between
the chassis and the panel to act as spacers/insula-
tors.

The main construction can now be completed
by bolting the two battery holders in place. The
two batteries should now be fitted in place and the
unit given a final and complete functional check.
The cabinet can now be made up, as shown in
Fig. 5b. This is an easy assembly to make, the
sides, top, base, and rear being simply cut from
hardboard and screwed or nailed to four short
lengths of wood which hold the unit in a box
shape. When the cabinet has been assembled,
smooth off all rough spots with a file or sand-
paper, and then cover the complete job with Fablon
or a similar self-adhesive decorative plastic. Finally

% components list

Resistors: Capacitors:
Al ¥ watt, 10% carbon, All sub-min. 15VW
except where otherwise electrolytics
stated. C1 8uF

R1-R4 120kQ, 5% hi-stab €2 8uF c
R5 8-2kQ C3 8uF

R6 47kQ C4 8uF

R7 56kQ C5 16uF

R8 10kQ C6 16uF

R9 22kQ C7 50uF

R10 2-2kQ C8 160uF

R11 8-2kQ C9 16uF

R12 1kQ C10 16uF

R13 1kQ C11 50uF

R14 1-2kQ C12 160p.F

.R15 1-2kQ C13 1000uF

213 i:llgg Semiconductors:
R18 470Q Tr1 2G403 or NKT675
R19 33kQ Tr2 2G403 or NKT675

VR1-VR4 100kQ variable 113 2G374 or NKT274
VR5 5kQ variable with 14 2G3740rNKT274

ilt-i # Tr5 2N1304 or NKT713
::v';tc;]n(g?)/o Tr6 2N1304 or 2N1306
RV6 5000 skelet . Tr7 2N13050r2N1307
o Q skeleton pre D1, D2 OAT0
(see text).

Miscellaneous:

Sk1-Sk5=Coaxial sockets. B1-B2=6 voit, type
DT1 batteries. Veroboard, wire, sleeving, screened
cable, nuts, screws, grommets, aluminium sheet,
Fablon, etc. 15 ohm speaker.

secure the mixer/amplifier chassis in place with the
aid of four small wood screws passed through the
holes in the corners of the front panel, then mark
the front panel with transfers or pressure sensitive
lettering. . [ ]

DUAL FUNCTION SIGNAL GENERATOR

—-continued from page 119

in other types is the provision of an external socket
to which the grid of the r.f. oscillator may be
directly switched. Since the oscillator is of the two
terminal type, oscillations may be set up in external
coils without the use of tappings or separate feed-
back coils. What is perhaps more important is that

Fig. 5 (left): Layout of dummy aerial.
Fig. 6 (top right): Circuit of dummy aerial.
Fig. 7 (bottom right): Simplified dummy aerial.
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oscillations may be set up in screened coils. Gener-
ally the presence of a screening can precludes the
use of the more conventional grid dip oscillator
technique. The author has found this facility to be
of particular value when the resonance frequency
of an unknown i.f. coil is required.

Let us suppose that an if. transformer in a
receiver is suspect. The transformer is temporarily
disconnected and one section connected via a short
length of cable to the external socket of the gener-
ator. After switching the generator to this external
coil, the signal emitted by the generator is picked
up on a receiver. Let us assume that the i.f. trans-
former has a nominal resonant frequency of
470kc/s. A receiver set to the medium waveband
will give a response in the neighbourhood of 940kc/s
(319m), which is the second harmonic of 470kc/s.
Although no account has been taken of the inevit-
able stray circuit capacitances, a response in this
region is almost certain proof that at least one
section of the transformer is functioning satisfac-
torily. The remaining section may be tested simi-
larly. In the foregoing example it has of course been
assumed that the i.f. transformer has its own built-in
tuning capacitors. Further valuable uses to which
the generator may be applied are coil matching and
capacitor testing, details of which are given in the
October 1964 issue of PRACTICAL WIRELESS. [ ]
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KTW63 5/- | QQVO6-40 | UBF8S 6/8 | IF2  3/- | 5V4G  8/- | 6F5GT 5/ D2 §/-
FU"Y guaranteed KTzl g;- quosss' UBL21 105/. 16eaT 81 | Sxa0 8/6 | 6¥eG 72 | $be z;- [I
- e - 5 UCCRs 6/6|1L4  2/6 [ 5Y3GT 5/- | 6F7  8/- | 10F9 9/~
lndl\lldua"y packed M3100 B/ | 40A 100/ | UGFRo /6 | 1LAS  Of | SYSWOTR | 6Fec 6/ | 15A6 a6
M8141 12/- | Qga95/10 5/6 | UCH42 8/- | 1LC6 - 98- | 8112 4/- | 10P14 15/.
VALVES |iy 7:|cums, ot o s jome oo) s 5| a3
- 0/« - | 1N21 8 - -1 1 - .
MHLD610/- | gs1202 sf. UCL83 9/- | |N21B :f,/,_ 6AC7 3/ | ops2 4l | 1zam; 4| e valve with
AC/HL 4/6 | E180CC 7/-) EF183 6/6 | ML6 8/~ | Qvo4/7 8/2 | UFdl  8/8 | 1N43 4/ | 6AGS  2/6 | 6F33 20/- | 12AV6 5/8 a guarantee
ACP4 /- | K181CC 7/- | EF184 6/8 | N78  16/- | pg 8/- | UF89 8- | x70 40 | 6AGT  61- | 6G6G 2/8 | 128U7 5/
AgglgENg/- E}?goc 28/'; Eg%‘is NE17 - RG1/240A UL41 718 R4 . | 6AH6 10/- 6HBGT 1/9 ! 12ATTWA 36Z5GT B6i- | 1626 8/~
ARP3 af: Eizeg 50// Loz o://ﬁ on %//9 25/- | D8 g//e 184 5. G0t - | MM 1%)’/6 12AX7 ?,/,“ £ e %
0 - | RG4/1250 e | 185 4/8 - N - | 38 4}- | 2051 5/~
ARP12 2/8 | E1415 80/- | EL34 10/~ | oB3 - 0/~ | UUD 8/6 / 6AK7 6/ 5 12AY7 10/~ | 2158G  @]- | 4043C 85/~
ARy e | Ea 196 Elee SG1ocs  m- | mem G \Wil 6|3 BC|GAKS WS | G gi) 19BAS 5| socDeogms | 065 SE
ARTPL 8- | E173 7/ BL4L 81- | 0z4a /- Skso 1881 uvss ). 228 7 | 6ALsw 7). | eI6w  6/- | 12BH7 7/ | JOL6GT B/ ey b
TP4  2/3 | EABCSO5/9 | EL42 8/ | po1 g5 14/ | gpoy  Sje| V1120 4/- [2026A 3/- | 6AMs /6 | AITG  bj- | 12c8  3) | 834 WS, ol
ATh? /6 | Eacsl afe|ELso 8/ c8s. o) /8| vioor 5. |2C34 7| 6AM6 4/ | 657M 8/~ | 12E1 176 | O] 8- 16060 8-
AU S8l |EAFG 8| ELSL 8| poss i | SPOL Ak | Viess o0 | 200 2216 |eaQs 7l | 6KeGT b6 | Iz 2l | ] & leoss 7
Az31  9/-|EB3 1/8|EL8a 4/3| Ldoy  ofg | BP210 8/6| vpog a). |2C46  30/- | GAQSW 9/- | 6K7G  2/- | 1215GT £/a | 52 s | soss el
BEH 15/~ (EB91  3/-|ELSS 718 | bigoo 1o/ | STV280140 | vPiss o/- | 2C51 12/~ | 6A6  4)- SK7GT 419 | 17707 80 o 5/8 | goso e/
BD78 40/- | EBCS3 6/-| ELo1  4/8 [ poog) oo 4/-| VR9D 8- |aD21 5/~ | 6AS6W 9/. | 6KSG /- | 13K7GT /- | 7 e 6146 25/
BL63 10/- | EBCAL 8/6 | EL95 6/~ | pocas 10/ | SU2100A | vR103/305/- [2X2  3/- | 6AB7G 15)- | 6K®GT 8/8 | 12Ksm 10j- | 22 88| 5555 g
BS4 8/~ [EBCSL /- (EL350 80/- | LoGiag 9/6 10/- | VRI150/305/- | 3A4 /- | 6ATG  4f- | 6KEM 6/6 | 13Q7GT 3/3 | 15 o745 gm
%324 :g//a Eggg %g gﬁg? g;- PCFg0 8/ | S11E12 10/- | VU33A 4/- | 34/108A20/- | 6AU6  6/- | 6K25 2:5- 128A7 7= 31 !6//8 80134 26/~
- | pcra2 /8 615G - | 128C7  4/8 | g4 g)- | 8020 15/
B2134 16/- | EBFSY 6/9 | EMB4  6/3 | Dopes @) TRANSISTORS 6L6GA 7/6 | 12867 8/- I~ 15001 )2
BT19 25/- | EBL31 20/- | EN3L 10/- = 6L6M 11/- | 128H7 3/ | 88A2 8-
BTS5 85 |EC3 4l | BSU74 80/ | ECKSS, 810 | oc1s 20 0cBID 5/ Ocoor 126 XClal 10f- | 617G 4j- | 1sar o) | 88D 8ol |02 48
BT45 150/- | EC53 12/6 | ESU208 6/- | papgos 11/, | OC22 23/- OCRIM 5/- OC202 13/6 XCI42 15/- | 6534  3/- | 128K7 5/- | 210VPT 9004  2/6
BT83 385/- | EC70 4/-| EY51 5/8 PCFB0818/6 0025  9/8 OCs2z 10/~ OC203 10/6 XC155 20/- | 6LD20 5/9 | 128N7GT 7-pin 8/8 | 9006 2/8
CC3. 2/- | EC90 2/- | EY86 8/6 PCLSL 9/ 0C35 12/6 OCR2DM 5/- 0C204 17/6 XC156 22/0 6N7 6/- 519 | 220PA  7/-

CF23 10/6 | ECS1  8/-| EY9l  3/- POLAZ 7/: 0Ca4  b/- oc83  5/- OC206 22/¢ 2N247 9/6 | 6N7G  5/9 | 128R7  5/- 220TH  4/- C.R. Tubes
Qi S mey dlmae o6 |RGR L) oof U8 oown s SR W RER U8 e g IR ) Bebh B sl
- | BGcs2 5| E /6| perss 71- | 97! OC122 5/ ACI28 7/6 onage talg | 6B7 /8| 12L7 7| SoTA - B/S
ovios 1) [ECcSss 8| Ez80 a6 | DOLB J | oC7z 5. OTUL B AC e 2NoBS 10/6 | G8A7 7/~ | 1487 18/-| 310C  88/- (O 7=
G, o |mem wEimmL o8BGS R Iccn U SO 86 MO 7o MUSREN| Miorod B w0 ne W v

- - - 0C2 - - | 19E2  15)- - 5

Ccv4014 8/- [ Beess  9)-| F/eos1  5/- | PEN25 4/6 - . | 3684 - | vors17B
CV4015 75- ECCH1 4;- )‘;6063 44. PEN46 8/- | T41  18/6| VU39  6/- 3A146J 56/ | 6AX4 8/ 23373‘? g;c %333 425. 368A8 385- b
cv4o2g 1g/- ECCI189 ?7/6 pw4/5oog/e gﬂ?ﬁggﬁ’/‘- TDOX-2700/ zf\&géo{; 2;— 3A/167/Né5 r ggga 1;/- 68H7 3/6 | 19M1 5/~ | 393A 27/8 VCM17<éoI

CV404 - | ECF80 - | FW4/8008/6 - 2 - - - - - -
SYS1™® 86 | Bowws o Grrsiaeer. | L3 o) | TP2a  5)- | VX8lo2 5f- |3B7 s/ | aBsG 26 o870 3/’0 3180 12’/6 dioa s |swer asi-
DL 1/8 | ECH42 9/-| G1/370K | PL38 16/- | Tpos 15/~ | VXB124 5/- | 3B24  9/- | 6BAG  5/- | 8K7GT 4/- | 25L6GT 5/- | 7084  30/- | BEG1  40/-
D4l /- | ECHBL §/- 20/- | PL81  7/- | TTIl  5/- | W21  5/- | 3D8 4/- | 6BA7 5/~ | GSK7 5/8| 25Y5 6/~ | 705A 10/~ { SPCL  80/-
D6l 6/- | ECH83 7/6| G50/2G 5/- | PL82  8/6 | TT1s 35/~ | W118 10/- | 3B29  50/- | 6BEs 6 | 68L7GT 56 | 2524G 66 | 715B 60/~ | BFE7 13/6
S, 4F RS d |Gl i e\ TG\ WS S bl S i B0\ SGTSR) SR B RN B ey

1.82 - .| X6 b b - 2 .| G
DAF96 e//- ECL83 1o’/- GTRuoM " | BL500 13/8 L 13;_ X76M  7/8 | 334 5. | 6BQTA 8- | aagaoT 6; bl %’/? s lg;- 9314 88/8
DD41  4/- | ECL86  9/- 7/- | BM24A 5l- | )" pgy | X8IM 18/~ |3v4  5/8 [6BRZ 9[- | evec /- | 30 5/- | 803  sgje | 6097 350/-
DET5  8/- | EF36 3/4(GU50 25/-| PTI6 13/~ |y, | X118 8/- 6BWA 7. | 6v6GT 7/6 | 30C15 10/- | 807 8/- | 8pecial
DET20 2/- | EF37A 7/-|GZ32 10/- | PT25H 7/6 X145  8/-)4C27  35/- | 6BW7 10/- | gveM  8/- | 30CI8 -
DET25 15/- | FI40 §1-| GZ34  10/- | PT20M 76 Uie 3| ¥es - |4b1 ol e 6XiT afa | Sors si6| 81 78 | xre 28
DF73  5/- | EF60 2/6| HKs4 22/6 | PX4  14/- - | Y65 4/- | 5a173G 5/- | 6CsG 2/ 5 5
DF91 8- | EF52 o’/- HL2K z;a PX25 18/6 | U260 13/ | ye5  §). | 5A174G /- | 6C5GT 6/ | emser g/ls §8€§i}2‘1%’/‘3 won ggf— OV 100
DF$2 8/- | EF53 4/6 | HL23 /- [ PY33 8/6 | U26  13/-| z300U 20/- | 6B251M40/- | 6C8 4/- | 6Y6G 8- | 30FL13 8/- | 830B 4/ | Ov2339 £80
DF96  6/- | EFs5  8/- | HL23DD5/- | PY80  5/6 | U27 8/- | 7801U 10/- | 5B2562M 35/~ | 6C6G - | 6-30L2 8/6( 30FL14 13/- | 8324 45/- | K301 44
DK92 8/-|EF71L  7/6 | HL41 4/- | PY8L 5/6 | US2  4/8 | 9900T 12/- | 5B/263M 6C8G B/~ | nz4 5/0 | 30L15 15/- | 843 5/- | KRN2A
NK96 6/8 | BF72  5/- | HVR2 9/- | PYs2 5/6 | UlSl 11/6 | 143 8/- 15/ { 6CH6  4/8 | 7B7 7/8 | 30L17 15/- | 866A 14/~ 23.10.0
DL92  4/- |EF73  §/-|K3A 60/~ | P¥83  6/- | UB0L 17/-|1A5GT b&/- | 5B254M40/- | 6C21 80/~ | 7¢5  10/- { 30P12 /- | 884  10/- | 1B24 25/
Bfgi :/6 %;35340 g;— Kng 2§;- ;ggg? g;- 3252?0 g;— }gg;z” sg;- g%ggs‘n{asg;- ?g{’& 9/- | 7c6 7/- | 30P19 18/~ | 954 4/7 | 2322 £2.10.0
. - | KT - - ] - - = | b C7 8/- | 30PL1 15/~ | 955
DL96  7/- | EF81  6/-| KT44 5/9 [ PZ1-35 9/- | UBC41 6/- | IDSGT 6/- | 6T4 7- | 6b6 8- | 7H7 7//3 S0PLIs 1or- | 580 ?a//? Wiii7a o
DL810 g/_ EF85 4/8 | KT63 45. PZ1-76 12/- | UBF80 5/8 | tE7G  7/8 1 5U4G  4/8 | 61i5 8/- 7Q7 7/- | 30PL14 15/- | 957 5/- 3
Dyas  7/6 | EF86  6/6| KTé6 16/.| QP21 /- . RS < . 787 18/- | 35L6GT 7/- | 9584  4/- | 3J/92/E
A AT R A T e A R A T A O
L - - He G o & 7 - | 35 .| 1616 3/- | 714AY

ES0CC 10/- | EFo2 8- | KI76 86 | QQVO3-19 GO D 516 rrire Gvariens pover £3, P A b dree | | 221 4i6 | 33 00| 1610 3| Taar 18
E92CC 7/- | EF95 5/- | KT88 82/« 2718 = B8D2 2/6 | 35Z4GT 6/« | 1625 8/- ) 726A 18/-
TELEPHONE HANDSET. Standard G.P.O. type;  MOVING IRON METERS 400 and 1,000 c/s. and I latlon. Provisl

new 12{-. P. & P. 2/,
AVO ELECTRONIC MULTIMETER TYPE CT 38.
AC malns operated 105-125v, & 195-255v, 45-66 c/s.
97 measurement ranges coverlng DC and AC cur-
rent, voltage, reslstance and power output. Accuracy
on DCranges +2% FSD. Accuracy on AC ranges
=-3% full FSD at 50 c/s. Ranges: DC volts 250mV-
10,000V (16M ohms~110M ohms Input resistance)DC
current 102 A-25A. Ohms: 0-1,000M ohms. AC volts
100mV-250V {wlth RF measuring head to 250 Mc/s) AC
current—10iL A-25A. Power output—S0p W-5W. Auto-
matic pr | overload. Meter
reverse, balanced measurement facllities. Complete
with all accessorles. Laboratory tested condltion.
£42.10.0. Carrlage 15/,
MICOVAC VALVEVOLTMETER BY ELECT-
RONIC INSTRUMENTS LTD. AC mains orbattery
operated.l AC and DC voltage from 2-4-2,400v. AC
voltages from 20 c/s to 200 Mc/s. Ohms from 0-10M
ohms. Meter reverse, balanced measurement fachl-
tles. £19. P. & P, 10/-.
HAMMARLUND SP 600-JX RECEIVER. Dualcon-
version superhet. 540 kc/s to 54 Mc/s In 6 bands.
Stabllity 0:01% or better. In as new, laboratory tested
diti Price on
48" Meter for H.R.O. Receivers, Brand new £2.10.0.
Carrlage pald U.K.
CRYSTALS for H.R.O. In orlginal Natlonal Unlon
Houslng, 25/-. P. & P, 2/-,
VARIOMETER for No. 19 sets, 17/6. P. & P, 3/-,
INSET MICROPHONE for telephone handset 2/6.
P. & P. 2/-,
SPARES FOR A.R.88D. RECEIVERS. Ask lor your
needs from our huge selection.
CR 150/6 RECEIVER. 2-32mc/s. in 4 bands. Double
converslon. Miniature valves. 8 positions 1stosclllator
selector, varlable band wlith 100c-13kc bullt In call-
brator, 4kc bandspread, valve metering and slignal
Indicator. Nolse lImlter, £40. Orlginal P.S.U. £7.10.0.
Carriage 20/-,

15 VAC
500 VAC

21" round panel . .

23" round clipfix .. 0o
P. & P. all the above 3/- each
MINIATURE METERS

General Electric 1}” round flush, clip mounted: 1mA
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, Cali-
brated 0-1 mA, 20/~. P. & P. 3/-,

LABORATORY TYPE VOLTMETERS

160V AC/DC 8” mirror Scale in wooden boxes, 8" x
83" x 33" with carrylng handle, brand new, 32/-. P. & P.
3/-.

METERS, 41" x 417, 4" long mirror scale panel moun-
ted, catlbrated 0-1mA, 55/-. P. & P. 3/-.

32/44FT. AERIALS each consisting of ten 3ft., iln.
dla. tubular screw-In sectlons. 14ft. (7 sectlon) whip
aerlal with adaptor to fit the iIn. rod, Insulated base,
stay plate and stay assemblles, pegs, reamer, hammer,
etc. Absolutely brand new and complete ready to
erect, In canvas bag, £3.9.6. P. & P. 10/6,

A.R.88D. RECEIVERS. Fully reconditioned, £55.
Rebullt model £85. Carrlage paid U.K.

MARCONI SIGNAL GENERATOR TYPE TF144G
85 kcfs-25 Mc/s. Excellent laboratorytested condition
with all necessary accessorleg, £45. P, & P. 15{-.
BOONTON STANDARD SIGNAL GENERATOR
MODEL 80. Frequency 2-400 Mc/s In six ranges. A.M.,

27/6
25/-

P. C. RADIO LTD.

170 GOLDHAWK RD., W.12
SHEpherd’s Bush 4946

for pulse modulation. Piston type attenuator, 0.11LV-

100mV. S meter for lon level and carrier
level. Preclision flywheeling. 117v. AC Input, £85.
Carriage 3Q/-.
RADIO FREQ.: THERMO-COUPLE METERS
300mA 231" round panel ao ao . 25—
350mA 2" round plug-in .. co . 1446
1 Amp 23" round proj. o0 oa - 17/6
2.5 Amp 2% square panel 0o 00 w22/
3 Amp 2" square panel 60 . o 226
5 Amp 2” square panel . ao . 22/6
P. & P. 3/- each
DC MOVING COIL METERS
10-0-102A  2{” round panel o0 00 o 25/-
100-0-100pL A 2; round panel oo «  25/-
200y A 2" round panel sealed Callbro-30 .. 22/6
200 A 31" round panel 0o 0o oo 32/8
750-0-750p A 2" round plug-In . 00 . 20—
0.1mA 1" round nut fix . . 22/6
1mA 2§” round clip fix, metal clud . 27/8
1mA 21" round panel 00 . . 304
1mA 27 round panel sealed oa « 276
1mA 3} round panel . ao ve 30/-
SmA 2” round clip fix panel or proj. . 20)-
5-0-5mA 14" round panel 00 o0 .. 1778
75mA 24" plug In .. 0 oa oo 144
100mA 11" proi. ao . . . 17/6
100mA 14" round panel o0 50 . 17/6
100mA 2}" square panel .. co . 19/
100mA 3} round panel .. .. .. 25/~
2 Amp 24" round panel oa o0 . 2268
50-5 Amp 2{"round panel 0o 0o . 25/
8 Amp 2{" round panel co co .. 25/-
25 Amp 331" round pro}. 50 50 . 278
50 Amp 24" round panel a0 . . 218
20 VDC 2” square panel . . . 19/-
40 VDC 3" round clipfix .. 00 e 25~
150 VDC 4” round panel . e o 25/
1.5K V wlith res 2" round panel .. co o278
1500 V Electrostatic 2" round plug In ., 27/8

l Open 9-5.30 p.m. except Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME |

www americanradiohistorv com
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70 AMBITIOUS ENGINEERS

—THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

FRE

Have you sent for your copy? PRM‘:T“"M
ENGINEERING OPPORTUNITIES is a Radio PMENT INCLUDING
highly informative 132-page guide to the best Television Eu‘“ TOOLS!
paid engineering posts. It tells you how you can Electronics e ) e e :
. - - R asic actical and eoretic
qplckly prepar.e gt home for a .reCOgmsed e Electrical Courses for beginners in >eooee
gineering qualification and outlines a wonder- ) Radio, T.V., Electronics, etc. et
ful range of modern Home Study Courses in Mechanical A.l:ll.lag.lXE.,tCity % Guilds i ':
H i H H Civil adio Amateur’s Exam z
all bra.nChes of Eng'.neenng' This ‘"?'que boqk w . R.T.E.B. Certificate This specialist Electron-~ | B’
also gives full details of the Practical Radio Production P.M.G. Certificate ics Division of BI1.E.T. | F
and Electronic Courses, administered by our Automobile . Practical Radio NOW offers you a real =
Specialist Electronics Training Division—the R Radio & Television Servicing laboratory iraining at L
. q Aeronautical Practical Electronics home  with  practical
B.I.LE.T. School of _Electromcs, explains the . Electronics Engineering cquipment.  Ask  for 5
benefits of our Appointments Dept. and shows Plastics Automation details.
you how to qualify for five years promotion Building g
In one year. Draughtsmanship POST COUPON NOW! o #
SAT'SFACTIO N 0 R B.Se. Please send me your FREE 132-page EE
R E FU N D 0 F FE E City & Guilds “ENGINEERING OPPORTUNITIES” Z
Gen. Cert. of {Write if you prefer not to cut page) BT
Whatever your age or experience, you cannot afford R J Z
to miss reading this famous book. If you are earning Education NAME ... ittt eaiananana, us
less than £30 a week, send for your copy of etc.. etc e
;ENCINEERINC OPPORTUNITIES"” today— e ADDRESS .....iiviiiiiiiiieiiiiiii e
REE. -

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

344B, Aldermaston Court, Aldermaston, Berks.

SUBJECT OR EXAM
THAT INTERESTS ME

THE B.I.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

45

ATION INTERCO

<" Solve your communica-

tion problems with this
new 4-Station Transistor Intercom (1 master and
3 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Snbs to Master. Ideally suitable for Business. Sur-
gery, 8chools, Hospitals, Office and Home. Operates
on one 9v battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 6/6.

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. Telr COV. 22714

g IH'I"EREO'I""I-'EABYMAHM
—f" i tsvolly A5G

and 8ub, in strong plastic cabinets, with chromium

-u.
g\ ﬁ Hﬁ“’ \Our Price Only
‘Why not boost busm(e« efficiency with thisincredible
De-tuxe Telephone Amplifier. Take down long
telephone messages or converse without holding the
handset. Indispensable in office/home. Ou/off switch.
Volume Control. Operates on one 9v battery.
P. & P. 2/6. Battery 2/6 extra.

Full price refunded if returned in 7 days.

WEST LONDON DIRECT SUPPLIES (PW6)
169 KENSINGTON HIGH STREET, LONDON, W.8.

Laboratory Components

Germanium, Ass, PNP NPN, AF Types 10/8 per {doz
Germanium Low Leakage, RF Types 12/- per jdoz.
Type 1020. PNY, Germanium, AF, 50mW 8/~ per Doz.
Type 1021, PN P, Germanium, AF‘. ‘ZOOmV\ 12/6 per Doz.
Type 1024 PNP Low Leakage. R.
4mefs T 17,
0044, 0C45, 0C70 0C11 ACY22, 0C81D
Prower Transis
(0C26 7I6) (00‘25 8/6) (0C30 10/-)

For lete list of L y C send S.A.E.
to:

LABORATORY EQUIPMENT (ELEC)
38 Crawford St., London, W.1

All goods C.W.0. and P.P. 1/6

16 per Doz.
2/3 each

VIV V V V V V VV VVVVVVVVV Y yT9 99799 7P VEYV Y
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1967 EDITION
RADIO AMATEUR
HANDBOOK

40/- by ARRL Postage 4/~
BUILDING YOUR AMATEUR RADIO
NOVICE STATION, by H. S. Pyle. 28/-.

Postage 1/-.

CAR RADIO SERVICING MADE
EASY, by W, Lemons. 24/—. Postage 1/—.
RADIO VALVE DATA, 8th edition.
Compiled by “WW" 9/6. Postage 1/—,
WORLD RADIO TV HANDBOOK,
1967. 32/-. Postage 1/-.

QUTLINE OF RADIO AND TELE-
VISION, by J. P. Hawker. 30/—. Postage
2/-

Inter GEC. TRANSISTOR MANUAL.

. Resistors
Modernise business or home with this new two-way W 109 High Stab.Class 1. Low Noise 8/~ per Doz. 18/—. Postage 2/—.
Portable Transistor Intercom. Consisting of Master Capacitors

BASIC THEORY & APPLICATION OF

8 » f Min. Electrolytics, Ass or Single value 9/~ per Doz.
stands. Designed as a two-way instant communica- ar
tion system. Calljtalk/listen from Master to Sub and Polystyrene sub-min. 25V. 10% Ass 6/~ ver Doz. TRANSISTORS. U.S. Dept Army. 10/—.
Bub to Master. Operates on one 9v battery. Transistors Postage 1/-.
Complete with 601t wire and battery. P. & P. 2/6. BC108 6/6 each
Matched Output Kit, OC81D+2 OC81  7/6 per set RAPID SERVICING OF TRANSISTOR

EQUIPMENT, by G. J. King. 30/-.
Postage 1/-.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
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= HOW TO LISTEN TO THE WORLD
Published by World Publications.
= 184 pages. 8} x 5%in. Price 26s.

THIS is a new edition of a well established

favourite. For those who have the previous

edition there is little extra to be gained from
purchasing this one. However, if you are a
beginner and have had your appetite whetted by
“PSE QSL” in the March PRACTICAL WIRELESS
you will be helped considerably by this book.

Every aspect of DXing is covered both in theory
and practice, and there are separate chapters on
listening to varicus continents. For those with
specialised interests there are chapters on learning
languages by radio, listening to satellites and tele-
vision DXing.

A good feature of the book is that every
chapter is written by either a leading DXer or
member of a short wave station’s staff with the
result that some good down-to-earth facts emerge.
One slight disadvantage stems from this though in
that inevitably there is a certain amount of over-
lap between chapters.

One disappointing feature is that the section How
to write a report in Portuguese or Spanish is not
in the latest edition. Even so a good buy for the
beginner.—J/MG.

HANDBOOK OF APPLIED MATHEMATICS

By E. E. Grazda, M. E. Jansson and W. R. Minrath.
Published by D. Van Nostrand Co. Ltd., 46 Victoria Street,
London, S.W.1. 1,119 pages. Size 7} x 5%in. Price 80s.

HERE can be no doubt that the authors of
this book have given value for money. In over
a thousand pages they have covered a wide
variety of fields. The problem is that if one
recommends this book, to precisely whom can it
fairly be offered. Starting with a general treatment
of the various sections of mathematics the authors
continue for the remaining 800-odd pages with
the application of mathematics to various pro-
fessions. For example, separate chapters are devoted
to—Plumbing, Carpentry and Building, Brickwork,
Print Shop, Accounting just to mention a few.
For the layman it’'s a bit high up. The table
headed “Coefficients of Transmission (U) of Pitched
Roofs” might well prove too much for a lay-
handyman. On the other hand for the expert in a
particular field, when he has read his chapter he
will have another eight or nine hundred pages
which are not applicable to his work.

As a person interested in mathematics as a whole,
I found this book extremely interesting, and for
those whose interests are parallel it would be a
very useful addition to the bookshelf. Perhaps a
better title would be *“Applied Mathematician's
Delight”.—DLG.

i

—

Books reviewed on this
page are normally obtain-
ablethrough any retail book-
shop. In this instance, the
information printedin heavy
type should be quoted.

NEWS FROM AROUND THE WORLD 1967
Published by O. Lund Johansen Ltd.
36 pages. 83 x 6%in. Price 15s. ,

NE of the fascinations of owning a short
wave receiver is that when a new world
trouble spot appears one can listen to the
news from the spot. Alternatively you can hear the
news from the various power centres and compare.
To do this you need to know quickly when the
country concerned has a news broadcast in a lan-
guage you can understand and this is where this
publication from the World Radio TV Handbook
stable comes in with its listings of news broad-
casts by both country and language.

For the DXer the book has a second use as an
aid to the identification of stations. Whatever the
language you can always tell the news broadcast.
Reference to this book will show the stations
transmitting news at the time concerned with ihe
result that a process of elimination will enable the
station to be identified.

One word of warning; although the times of
news broadcasts are unlikely to vary greatly
during the currency of this book the frequencies
will. So don’t pay too much attention to the
frequency listings given.—JMG.

-

ABC's OF ELECTRONIC TEST EQUIPMEN
By Donald A. Smith. Published by Foulsh S Technical
Books. 96 pages. 8} X 5}in. Hard covers. Price 16s.

F you buy your instruments ready-made, a book

on applications will appeal more than this slim
volume. If you are a Kit-building enthusiast, the
information given by a reputable kit firm should be
more than adequate for your needs. There is little
here to augment it, despite a neat plug for Heathkit
in the preface. To whom then, should this book
appeal? Perhaps the best way to expound is to des-
cribe its contents and leave readers to judge.

Chapter 1, predictably, describes the meter move-
ment. Chapter 2 explains the Volt-Ohm-Mill;-
ameter, and the following chapter the basic design
of the valve voltmeter. There is no mention of the
later types of transistor millivolter or high
impedance meters and it seems obvious that this
book has not been revised since the original publi-
cation in 1963. Transistor testers receive a very per-
functory treatment and valve testers are hastily
skated over.

Perhaps the greatest disappointment is Chapter 6,
where a description of signal tracers does
not include a single buildable circuit, nor any sen-
sible details of the use of this very handy instru-
ment. The chapter on oscilloscopes is longer, and
more fundamental, but reveals very little practical
circuitry and virtually no practical application.

H [LIRET
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new b (0] Oks—continued

Vital specifications are hardly mentioned at all.

Of all things to find in a purported instrument
book, we find Battery Eliminators in Chapter 8.
With modern regulated and transistorised power
supply units, this chapter is something of an
anachronism, just as the final chapter, on signal
generators, has not reached the state of considering
fm. generators, wavemeters and other modern
necessities.

The author is an electronics development engin-
eer in instrumentation and his aim has been to
give those intending to service electronic equip-
ment a ‘thorough understanding of test and meas-
uring instruments’. It is a mystery why the
publishers did not allow him the space to do so.—
HWH.

Catalogue Received

G. W. Smith & Co. (Radio) Ltd., 3—34 Lisle
Street, London, W.C.2 have just published their first
comprehensive Catalogue of Electronic Components
and Equipments. It contains over 150 fully illustrated
pages and lists items ranging from relays to table
lamps and communications receivers to zener diodes
and amateur equipment.

The cost of the Catalogue is 5s. plus 1s. postage,
but discount coupons included in the Catalogue
enable the cost to be retrieved with purchases.

G. W. Smith carry the complete Lafayette range
and are agents for Codar, Partridge Aerials, TW
Electronics, Green, and Contactor Switchgear. They
offer after-sales service and spares for all imported
radio equipment shown in their Catalogue.

KEYING THE TEN-FIVE TX

—continued from page 103

“C.W.” and apply power to the transmitter. ~After
a suitable warming up period has elapsed rotate
the Function switch to “Net” whereupon the stabi-
liser should glow. Check the current as monitored
by the externally connected testmeter; this should
be in the range of 15-20mA. Check that V1 is
oscillating and that drive is available.

Connect a dummy load to the transmitter aerial
socket (Sk3) and rotate the Function switch to
“Transmit”. Load up to approximately 8W. Check
the current reading monitored by the external meter
and compare it with the earlier reading; if the two
readings differ adjust the value of R9 slightly in an
attempt to make them equal each other. In the
prototype this necessitated making R9=4-7k{l.

Later, the external meter may be removed and
pin 7 of the OA2 tube returned direct to chassis.
The meter should then be set to read 0-250V d.c.
when a reading taken from between the R4/Ry
junction and chassis should be 150V at both the
“Net” and “Transmit” positions of the transmitter
Function switch.

When these tests have been satisfactorily' carried
out the dummy load may be replaced with the
station aerial and after adjusting the transmitter in
the usual way a call may be put out in either c.w.
or phone modes. It will then be found that the 10W
maximum input available under phone conditions
can be increased to approximately 15W of c.w. on
“80” metres. B
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MAKE THIS
TRANSFILTER
PORTABLE

%

FULL DETAILS IN NEXT MONTH'S ISSUE

It's a 7-transistor receiver just right for the experimenter.
Uses transfilters for the i.f. inter-stage couplings.
Provides higher “Q", greater selectivity and more
efficient matching than conventional i.f. transformers.

ALSO —
CLASS D WAVEMETER

A popular ex-WD heterodyne wavemeter still obtainable
ataround £3. How it works, how it may be used and how
to modify it for working from a 6V a.c. source or direct
from a.c. mains.

AUDIO -A.G.C. UNIT

How to construct a simple printed circuit in-line add-on -
unit to give automatic gain control facilities to existing
P.A. systems, tape recorders, etc. Petformance figures
given.

Plus another article in The Repairing Radio Sets series
and other constructional features.

PRACTICAL

WIRELESS

| July issue—on sale June 9th |

RESERVE YOUR COPY NOW!

www americanradiohistorv com
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NEW BARGAINS

CASSETTE LOADED DICTATING MACHINE

MOVING COIL METER, 2}in. flush ing

6-0-5mA centre zero. 25/- each.

MOVING COIL METER. 2{in. flush mounting

250-0-250 micro amps, centre zero. 29/6 each.

50 OHM 50 WATT WIRE WOUND POT-METER,

8/6 each.

1 MEG MINIATURE. Pot-meter Morganite

standard, in. spindle 1{- each. 8/- per dozen.

1 MEG MINIATURE. Pot-meter Morganite pre-set

screwdriver control. 94. each. 8/- per dozen.

PRE-SET 100K by Welwyn with intrical bakelite

knob.1/- each. 9/- per dozen.

100K POT-METER. Miniature type with double
ole switch and standard }in. spindle, by

&organltc 2f- eacn. 18/- per dozen.

25K POT-METER 8tandard size with double pole

switch by Egan with full Jength {in. spindle

3/- each. 36/- per dozen.

BLANKETSTAT GLASS. Enclosed, normally closed

circuit will open should blankel overheat. 4/8 ea.

THERMAL RELAY. Can be used to delay the

supplyof BT while heaters warm up, or will enable

15 amp. loads to be controlled by minlature

switches or relays. Eegular list price over £2

price 7/8 each.

SIEMENS HIGH SPEED RELAY. Twin 1000 ochm

coils. Platinum points changeover contacts—

Ex equipment, 8/6 each.

ELECTROLYTIC CONDENSER. 500MF. 50 v

working. 5/- each, 48/- per dozen.

FOOTSWITCH. Two anap-action switches in metal

box with flex lead. Ideal to control tape-recorder,

dark room lamp, etc., 18/6, plus 2/8 postage and

insurance.

TOGGLE SWITCH BARGAIN. 10 amp. 250 v.

normal one hole fitting 2/0 each, or 30/- per dozen.

ELECTRIC LOCK. 24 v. coil, but rewindable to

other voltages, 4/6 each.

COMPRESSION TRIMMERS. Twin 100 pF. 1/-

each. 8/- per dozen.

MINIATURE RELAY. American make. 630 ohm

coil. 20/80 volt operation. 2 pole changeover.

8/- each. 30 per dozen.

PRECISION WHEATSTONE BRIDGE. Oppor-

tunity to buikd chennly 100K wire wound pot.

15 w. rating, only b/-.

SHEET PAXOLIN. It leal for transistor projects. 12

paneis each 5in. x 8in. 5/-.

din. PM LOUDSPEAKERS 3 ohm, 12/6. 80 ohm,

13/8.

TRIANSISTOR FERRITE SLAB AERI.AL with

medium and long wave coils, 7/8 each

SLIDE BWITCH. Bub miniature double pole

changeover. 2/- each. 18/- per dozen.

MAGSLIPS (Selsyns). American made transmitter

and receiver. 27/6 each. post 4/8 for any one or the
air.

gnuunm Cleaner Flex. Non-klnknble ribbed rubber,

most pliable but very tough. 24/38 Cores. Normally

1/8 per yard, offered at £3 per 100 yard coil, post

and insurance 8/8,

Sub-Miniature Silicon Diodes. General purpose type

with gold-plated leads, 1/- each, 10/- per dozen.

MINIATURE WAFER SWITCHES
Number of Positions
2 3 4 [} 12

1 pole 3/6 3/6 8/6 3/8 3/6
2 pole 3/6 3/8 3/6 3/6

3 pole 3i/6 3/6 8/8

4 pole 3/6 316

Any 12 switches ordered together 40/-.

SEMI-CONDUCTOR BARGAINS

Type Type Type
No, Price No. Price No. Price
2N1727  15/- | MATIOL 8/6 | OC7L 36

2N1728  10/- | MAT120 72/8 | OC72
2N1742  25/- | MAT121 8/8 | OC78

2N1747 25/- | OAD 5/- | OC76

2N1748  10/- | OAlD 8/- | 0C77

AC107 9f- | OA47 3/- | 0C78

AC127 9/~ | AT} 2/- | 0OC78D

ACY17 8/8 | OA79 2/8 | 0C81

ACY18 5/6 | OA81 2/6 | 0C81D

ACY19 8/6 | OA85 2/8 C82

ACY20 5/8 | OA90 2/8 | 0C83

ACY21 6f- | OA9L 2/8 | OC84

ACY22 4/8 | 0A200 3/3 | 0C139

AFl114 71- | OA202 4/3 | 0C140

AF116 a/8 | 0C22 10/- | OC170

AF118 7/~ | 0Cc23 17/6 | OC171

AT117 5/- | 0C24 15/- | 0C200

AF118 10/~ | 0C26 7/8 | 0C201

Al139 12/8 , oC28 5/- C202 13/6

AI°186 17/6 | Of 17/8 | 0C203 12/6

AFZ12 15/~ | 0OC36 12/6 | OCr71

ABZ21 15/- | OC38 15/- { ORI'12

BC107 14/6 1 OC42 6/6 | ORP60

BY100 416 | 0C44 4/- | 8B078

BYZ13 ?/6 | OC45 8/6 | 8B305

MATI00 7/9 OC70 4/- | 8B261

SILICON RECTIFIERS

Tested and guaranteed

760mA. 100v. 1/3 1Amp, 100v.
200v. 1/8 200v. 4f-
400v. 8/8 400v. 8/-

3A 100v. 3/8
200v. 5/- 10 Amp. 100v. 9/6
400v. 7/6 200v. 12/6
800v. 9/6 400v, 14/6

Bab. glass d—only approx {in.

long wire ended

750mA 50v. 1/8 100v. 2/8
200v. 4/6

Battery ted

and with all accessories. Really fantastic offer a British made

£31 outfit for only £6.19.6 brilliantly

deslgned for speed and efficlency—
cassette takes normal spools drops
loading—all
functions—acoessories  in-
ctude:— stethoscopic earpiece—crystal
microphone has onfoff awitch—tele-
phone pick-up—tape reference pad—
DON'T MIS8 THIS UNREPEAT-
OFFER—SEND TODAY
£6.18.6 plus 7/8 post and Insurance.
Footswitch 18/6 extra. 8pare Cassettes
at 7/6 each, three for £].

in and out for
normal

ABLE

NOUGHTS AND CROSSES MACHINE. This machine, descnbed in Bept ‘85, ts
imposslble to beat and will provile endless fun at home and conslderable
attraction (and profit) at charity do's and fetes, etc. It employs 19 switchesand 9
bulbs and these and the other components necessary to make this are available.
Price £4.10.0, post «nd insurance 3/6.

Multi-pnrpose Audio Switch, § transistors and all other componenta to
make this ingenious unit described in last month’s issue—only 48/6d.
plus 2/9d. post and ins.

Apalog Computer, all parta Including centre zero galvonometer, perspex
cursors, 8in. dlals, to make the unit described in last month's issue . A vallable
at 39/6d., plus 2/9d. post and ins.

DRILL CONTROLLER

Electronically changes speed from approximatety
10 revs.to max. Full powerat allspeedsby fingertip
control. Kit includes all parts, case, evervthing
and fall instructions. 19/6 plus 2/6 post and
insurance.

MAIN TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to 500
mA (class B working). Takes the place of any of the
following batteries: PI'l, PP3, PP4, PP6, PP7,
PP9, and others. Kit comprises: mains transformer
rectilier, smoothing and load resistor, 5,000 and
500 mfd. condensers. Zener diode and instructlons.
Real snip at only 14/8, plus 8/6 postage.

9 VOLT PRECISION MOTOR
Intended for driving battery
operated tape recorders anc
record players. Laminated, 6
Pole armature with Brush Gear ™
and rapid atart switch. Nor-
mally 23/-. Qur Price 7/6, plus
post and insurance 1/6.
SIMPLE RECEIVER FOR LOW VOLTAGE. A
TRF transistor set powered from the 8un ora 1§ v.
cell. Buitable for children or others who forget to
switch off. 4 N.P.N. silicon transistor diode and alt
other componerts necessary to build this circuit
described in *“Wirelesa World,” Oct., are available
as a kiv. Price 19/6, plus 2/6 post aud ins.

PHOTO-ELECTRIC KIT
All parts to make light operated switch/burglar
alarmcounter, stc. Kit comprises printed ecircuit.
Laminated Boards and chemlcals, Latching relay,
Inira-red sensitive Photocell and Hood. 2 Tran-
alstors, cond., Terminal block. Plastic case.
Essential data, circuits and P.C. chassis plans of 10
photo-electric devicea including auto-car parking
light, modulated light alarm. 8imple invisible ray
swiwh—oounter—stmy light alarm-—warbling tone

ic alarm-—projector lamp etabiliser, etc.;

TWO NEW KITS

THIS MONTH’S SNIP

An assortment of radlo panel bulbs, all made by the famous Philips
company. Their cost if bought retall would exceed 80/- Offered as a parcel
for 10/- post free. Parce] compriscs 12 x 6-3V, -3A; 6 x 12V, -1A, 6 x 24V
-05A; 6 x 12V, -6A, 6 x 6:3V -1A. All M.E.8. cap.

SOLID STATE IGNITION

Big things are claimed of Electronic ignition systems and If you would like
to try for yourself a circult was described in ‘“Practical Electronics™
(Bept., 1966). This requires a silicon controiled rectifier, four t 3t
and other components available as a kit. Price £6.15.0, post free.

F.M. TUNER

of exceptlonal quality, giving really
fantastic resulta with virtually no noise.
8uitable for mains or battery operation.
6 transiators—three IF stages—double
tuned discriminator. Complete, new, and
built up all ready to work on chassis.
8ize 6 x 4 x 2in. with tuning scale and
slow motion drive. A £12.12.0 tuner for
only £8.10.0.

etc. Only 39/6, plus 2/-, post and imsurance.

HI-FI SPEAKER BARGAIN
12in. High fidelity
loudapeaker. High
flux  permanent
magnet type with
either 3 or 15 ohm
speech coil. Wil
handle up to 10
watts. Brand new
by famous maker
Price 29/6. With
bulit-in  tweeter
35/-. plus 3/6 post
and ingurance.
Multi Purpose Neon Test Unit
Robust, usetul and instructive—teats insulation—

3 s o h

pacity y

-—als0 acts as signal injector and L.T. fault finder

—kit compdses neon mdlmwrﬂ -WaY wn(er

switch ite tub

minals, ete. with dlagrnm only 8/6, plus 2/- poet

and Insurance.

PP3 Eliminator—play your pocket

radio from the mains! 8ave £3. Com-

p]ete component kit comprises 4
ins dropper

smoothing condenser and instructions.

Only 6/8, plus 1/- post.

SNIPERSCOPE

Famous  war-time
“cat's eye” used
for seeing in the
dark this 8 an

" INTRA-AED
SENSITIVE LAVER

OZONE AIR CONDITIONER

For removing smelis and generally improving
oppressive atmosphere. In neat hammer finish box.
Usea Philips ozoue lamp and mains unit. Lamp
easily rcplaccabic. Oniy 88/6 plus 6/6 carr. and ins.

750mwW TRANSISTOR
AMPLIFIER

4 transistors including two In push-pull
L input for crystal or magnetic microphone
or pick-up—ieed-back loops—sensitivity
5 m/v. Price 18/86. Post and Insurance
2/6. Bpeakers 3in. 12/6, 05in. 13/6,
6 X 4in. 14/6.

NOW /NSTANT START

CIRCULAR FLUORESCENT

Brings sunshine into your home. 160 watts
of light but uses only 40 w. Beautiful
fittings with giass, non-plastioc ecentre,
fluorescent tube and choke control.
Made by Phillps. Regular price £4.15.0.
Bpecial budget price 69/8, plus 8/8
¢. and ins. Please state colour of glass
centre, white, pink, biue, red, black,
yellow or cream. Also whether

plog into lamp holder or ce!lm,g mounting model. 80 watt model (normal
% Ine

start), 98/8. 10/- carr

1 infra-red image
LUORESCENT copverter celi
SCREEN with a  sliver
caestum screen

W] hlch lights up

VIEWING WINDOW, ik a  cathode
J my tube) when

the electrons re-

leased by the Infra-red strike it.
A golden apportunity for some interesting experi-
ments. 7/8 each, post 2/-. Data will be supplied
with cells, if requested.

HALF PRICE OFFER
G.E.C. 13A Switched Sockets
Buitable for ring malns, etc. like the

modern fused plug surface or sunk

(flush) mounting type 4/9 each. 64/- dz.
12v. INVERTER

Tully transistorised for operating & 20-watt

fluorescent tube or other 20-watt mains device.

Bize 6ft. long by 1} by 13in. £3.10.0. Post and

insurance 3/-.

WATERPROOF HEATING ELEMENT
28 yards length 70W. Self-regulating tem-
perature control 10/~ post tree.

KETTLE ELEMENT

Made by famous
“Best'’  company,
sultable for most
kettles. 1fin. dia.

hole. 1500 watts.
230/250 v. Normally
30/~ each. Our Price
15/- each.

‘Where postage i not definitely stated as an
extra then orders over £3 are post free.
Below £3 add 2/9. Bemi-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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W Size 3 x 1% x 1%in.

B Class B ultralinear output

B !nput sensitivity—2mV into 2K
ohms

@ Freguency

c/s + 1dB

Ideal for use with a 12V car

pauery

B Can be used with 15, 7% and
30 speakers. Two 3Q speakers
can be used in parallel

SINCLAIR

Ready built, tested

. 896

range—15-50,000

SINCLAIR
MICRO-FM

7 Transistor
combined
FM tuner-
receiver

This unique, superbly engineered FM
superhet is the only set in the world
which can be used both as an FM
tuner and an independent FM pocket
recelver just whenever you wish.
Problems of ahunment have been
tely ki the
Micro-FM ready for use the moment
you have built it. The pulse counting
discriminator ensures best possible
audio quality; sensitivity is such that
the telescoplc aerial included with the
kit assures good reception in all but the
very poorest reception areas. The
Sinclair Micro-FM will give you all you
want from a high quality FM unit. The
case s el styled in brushed and
polished aluminium with spun alu-
minium slow motion tuning dial.
SIZE—less than 3 x 13 x §in.

Needs no

| aligning when

7 Trans:stors, 2

diodes. Low IF.
obviates use of
relatively large com-
ponents and elimin-
ates need for align-
ment after building.
Set operates from a
self-contained stan-
dard 9v. battery. A
guaranteed Sinclair
design

Complete kit inc.
aerial, case earpiece
and mstructions

£5.19.6

compact, powerful

212

COMBINED

12 WATT HI-FI
AMPLIFIER AND
PRE-AMP

12 WATTS R.M.S. OUTPUT CONTINUOUS SINE WAVE

(24 W. PEAK)

15 WATTS MUSIC POWER (30 WATTS PEAK)

The embodiment of power, efficiency and
reliability, there has never been an
amplifier to touch the Z2.12 for adaptability
and tness. Nothing Id be better
than this fine amplifier for use with

ving plinth- ted motor and
plck up assemblies. Equally, the light

uaranteed, /s L
\?vni?h Z.1gmanua| of Weight of the 2.12 makes it the ideal
circuits guitar amplifier, particularly since it

operates efficiently on any power supply
between 6 and 20 V.D.C. The pre-amp of
this 8-transistor masterpiece will accept
the outputs of pick-up, radio and micro-
phone, eotc. Full details for matching,

control and selector switching circuits
are in the manual supplied with each unit.
The Z.12 is now in use all over the world
and is the accepted standard for all hi-fi
needs.

MORE Z.12
USERS WRITE

“f must compliment you
on your afler-sales ser-
vice. It is a pleasure to
buy a product today and
get the help that | have
received.”

E.E.W., Maidstone.

“} find the results after
exhaustive lests very
satisfactory. | consider
that the performance Is
slightly superior lo my
valve equipment parti-
cularly as regards the
reproduction of very low
frequencies."

H.A. (Consuliting En-
gineer), London, N6.

SINCLAIR

. STERED
K

PRE-AMP AND

1 CONTROL UNIT

FOR USE WITH TWO Z 123 OR OTHER STEREQ AMP

THE SINCLAIR STEREO 25 has been designed specially
to ensure the highest possible standards of reproduction
when used with two Z.12s or any other first class stereo
power amplifier. Best possible components are used in
the construction of this superb unit, whilst its appearance
reflects the professional elegance characteristic of all
Sinclair designs. The front panel of the Stereo 25 is in
solid brushed and polished aluminium with beautifully
styled solid aluminium control knobs. Mounting the unit is
simple, and power is conveniently obtainable from the
Sinclair PZ.3 which can also be used to supply two Z.12s
to make a complete stereo assembly. Hi-fi enthusiasts
seeking the ultimate in domestic listening will find all
they want from this combination of Sinclair units.
With a Micro-FM for tuner, they will have an installation
to compare favourably with anything costing from four

to five times as much.

SINCLAIR P2Z.3 Transistorised
A.C. mains power supply unit for
two Z.12s with Stereo 25.

% Full service facilities available to all Sinclair customers

Performance figures ob-
ltained using Stereo 25,
two Z.12s and a PZ.3.

@ INPUTS for P.U.,
Radio and Mic.

@l FREQUENCY RE-
SPONSE (Mic. and
Radio}—25 c/s to 30
kc/s +1dB extending
to 100 kc/s +3dB.

H EQUALISATION
Correct to within +
1dB on R1AA curve
from50c/sto20ke/s.

Bl CONTROLS Vol-
ume, Treble, Bass,
Volume, Input.

B SIZE—63 x 2 x 2}in.
plus knobs.

BUILT, TESTED AND
GUARANTEED

£9.19.6

4
SINCLAIR RADIONICS LTD, 22 Newmarket Rd., CAMBRIDGE

Telephone OCA3-52996
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The most remarkable
letter we have so far
received

P.0. Box 43, PAEKAKARIKI,
New Zealand.
27th February. 1967.
Thank you very much for the new Micromatic which
arrived safely by Airmail. Our 13-year-old son is highly
delighted. On the first evening he logged several New
Zealand stations. These included our one and only
“pirate”, Radio Hauraki, stationed in the gulf of that name
well over 400 miles north of here.
His biggest surprise was when 2CY, Canberra (10Kw)
identified itself. Australia is more than 1,200 miles away!
| tested the receiver within half a mile of 2YA and 228
(just north of Wellington). Selectivity remained perfect.
Neither station swamped the other and the customary
nul was evident when the ferrite aerial was end on to the
transmitters.
In the metal coach of an electric train, the receiver
functioned normally even under such noise producing
conditions.
You have produced a radio receiver which has no equal.
Its design size and performance are such that even
you will not easily evolve a successor.
(Signed) Arnold S. Long
The original of this and countless other letters which
effv;husiasts send us can always be seen at our Cambridge
offices.

SINGLAIR MICROMATIC

14/5/1 % 13/10” % 1/2”

NEW 6 STAGE
CIRCUITRY

AMAZING POWER
AND RANGE

BANDSPREAD

IN KIT FORM
OR READY
BUILT M«M"‘\.

,»»"’”" \‘

nm'

5 i
i\\wﬁ‘é\ s i ﬁ

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 | order value £..............S....d.
and without question.

THE SMALLEST SET

This British-made six stage transistor receiver
is a fully fledged radio with all the features
essential to reliable listening. It is smaller
than anything you have ever used before, yet
it gives good choice of programmes anywhere,
is selective, powerful, dependable. When,
after two or three months or so, the two
batteries need replacing, new ones are easily

IN THE WORLD

MICROMATIC in kit form or ready built,
you will be the proud owner of a most elegantly
styled set brimful of power and ready to keep
you in touch with the world wherever you are —
in modern town buildings, travelling, walking
or anywhere else. The well prepared instruc-
tions manual makes building an assured
and as with all Sinclair products,

obtainable from radio shops, Boots Chemi
etc. Good listening works out to under a
halfpenny an hour. Whether you buy the

A SUPERB SPECIFICATION

This is a 6-stage receiver in which 3 special transistors are used  comorete kit
i ircui i .F. stages, a double in new "see-for-
diode detector and a powerful three stage A.F. amplifier, yourself*! quick

in newly developed circuitry having two R.F.

with aluminium tuning dial to match.

SINCLAIR RADIONICS LTD.,

Please send

the output from which feeds into a specially matched high check pack,
quality lightweight earpiece. The MICROMATIC has its own  /nsiructions and
built-in ferrite rod aerial and uses vernier type tuning over the  S°/der
medium wave band. A.G.C. counteracts fading from distant

stations. The beautifully styled case is faced with an artist g4 fested and 79 /6

the MICROMATIC is fully guaranteed built
or in kit form.

designed aluminium front panel of outstanding elegance, guaranteed with

ear plece and batts.

Y Full service facilities available to all Sinclair customers
USE THIS ORDER FORM FOR DELIVERY BY RETURN

22 NEWMARKET ROAD, CAMBRIDGE |

NAME

ADDRESS

| for which | enclose cash/cheque/money

PW.6
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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 21", (2) 1 Board for Matchbox
Radio. (3) 1 Board for Wristwatch Radlo, etc. (4) Reslst. (5) Reslst Solvent. (6)
Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Ama-
teurs. (9) 2 Miniature Radlo Dials SW/MW/LW. Also free with each kit. (10)
Essentlal Design Data, Clrcuits, Chassis Plans, etc. for bullding.

36 TRANSISTORISED PROJECTS

A very comprehensive selectlon of clrcuits to sult everyone’s requirements and
constructlonal abllity. Many recently deveioped very efficient deslgns published
for the first time, Inciuding 6 new clircuits.

)

EXPERIMENTER'S
PRINTED CIRCUIT KIT

8/6

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-
Australla, New Zealand

S Z South Africa, Canada
(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamlc Loudspeaker. (4) Crystal Tuner with
Audlo Amplifier. (5) Carrier Power Conversion Recelver. (6) Spllt-Load Neutral-
I1sed Double Reflex. (7) Matchbox or Photocell Radlo. (8) ““TRIFLEXON" Triple
Reflex with self-adjusting regeneratlon (Patent Pending). (9) Solar Battery
Loudspeaker Radlo. The smallest 3 deslgns yet offered to the Home Constructor
anywhere in the World.

3 SUBMINIATURE RADIO RECEIVERS

Based on the “Triflexon' circult. Let us know If you know of a smaller design
published anywhere. (10) Postage Stamp Radlo. Slze only 1-62° x -957 x -25°
(11) Wristwatch Radio 1-157 x -80” x -55°. (12) Ring Radio -707 x -70° x -55%. (13)
Bacteria-powered Radlo. Runs on sugar or bread. (14) Radlo Control Tone
Receiver. (15) Transistor P/P Amplifier. (16) Intercom. (17) 1-valve Amplifier.
(18) Rellable Burglar Alarm. (19) Light-Seeking Anlmal, Guided Mlsslle. (¢)]
Perpetual Motlon Machine. (21) Metal Detector. (22) Translstor Tester. (23)
Human Body Radlation Detector. (24) Man/Woman Discriminator. (25) Signal
Injector. (26) Pocket Transceiver (Llcence requlred). (27) Constant Volume
Intercom. (28) Remote Control of Models by Inductlon. (29) inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radlo. (31) Wrlstwatch Transmitter/
Wire-less Microphone. (32) Wire-less Door Bell. (33) Ultrasonlc Swltch/Alarm.
(34) Seismlc Car Alarm. (35) Quality Stereo Push-Puli Amplifier. (36) Light-
Beam Telephone - 'Photophone'’.

PHOTOELECTRIC KIT

BUILD 12 EXCITING PHOTOELECTRIC DEVICES

CONTENTS: 2 P.C. Chassls Boards, Chemlcals, Etching Manual, Cadml
Sulphlde Photocell, Latching Relay, 2 Translstors, Condenser, Reslstors,
Galn Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you
need to bulld 2 Steady-Light Photo-Swltch/Counter/Burglar Alarm, etc. (Project
No. 1) which can be modlfied for modulated-light operation.

T et TN PHOTOELECTRIC KIT
! -‘_]‘ S 39/6
Tizw &
coccocototoos Postage & Pack. 2/6 (UK)
Commonwealth:

SURFACE MAIL 3/6
AIR MAIL £1.0.0

Australla, New Zealand,
8. Africa, Canada & U.S.A.
Also Essential Data Clrcults
and Plans for Bullding

12 PHOTOELECTRIC PROJECTS. (1) Steady-Llght Photo-Switch/Atarm. (2)
Modulated-Light Alarm. (3) Long-Range Stray-llght Alarm. (4) Relay-Less Aiarm.
(5) Warbling-Tone Alarm. (6) Closed-Loop Alarm. (7) Projector Lamp Stabl-
liser. (8) Electronlc Projector Modulator. (9) Mains Power Supply. (10) Car Park-
Ing Lamp Switch. (11) Automatic Headlamp Dipper. (12) Super-Sensltive Alarm,

OPTICAL KIT Everything needed (except plywood) for bullding: 1, Invisible-
Beam Projector and 1 Photocel! Recelver (as lllustrated).

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red fllter
projector lamp holder, bullding plans, performance data, etc. Price 19/8. 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 description and Pholographs of all Klis
and all 50 Radlo, Electronic and Pholoelectric Projecls. Assembled,

PHOTOELECTRIC
BURGL AR ALARM
(visiaLE BEam Tvee )|

Obtalnable from your focal suppller or direct from

“EXPERIMENTAL ELECTRONIC KITS™
Dep. YORK ELECTRICS, 333 York Rd., London S.W.11

The
SUPER 6

LONG & MEDIUM WAVE
TRANSISTOR RADIO

A quality radio available as & kit or ready-buflt. The sparkling performance and
superb finish of the completed receiver give you value equivalent to a £12.12.0
commercial model.

% All new parts. % 6 transistors and dlode. % 350mW cutput. % Superhet circuit
% Ferrite rod aerial. % Weymouth Radio printed circult board. % Component
positions and references printed on back of board. % Nicely styled wooden cabinet
11 x 7¢ x 34in. % Vinyl covered in various colours, % 6 x 4in. speaker giving good
bass and treble response. % Full instruction booklet, 2/-. Free with kit. % If.
frequency 470 kc/s. y¢ Lining up service if required All parte lied tely.
‘Write for list. 8.A.E. ‘OMPLETE KIT ONLY £4 o o

OR FULLY BUILT £8.7.8. Tax and Carr. Paid. oo P. & P. §/-

STEREQ-AMPLIFIER 2 x 4 WATT
Valves ECC83, 2 x EL84, on printed circuit approx. 4 x 4in. Neg. feed back . Controls
(vol. or tome) on separate panel, 6} x 2in. Separate power pack with rect., double
wound mains trans., socket, etc. lied fully wired and tested with two
O.P. transformers for 3-ohm speakers, only £5.10.0 (7/6 P. & P.). Two speakers, 8in.,
3-ohm for 20/- each, post paid, if ordered with above Amp.

TAPE AMPLIFIER FOR MAGNAVOX

TAPE DECKS — 2 or 4 TRACK

Chassis 124 x 54 x 44in. high. Plastic front panel “gold” finish—12} x 4}in. 200-250
A.C. Record/Playback amp. switch; Off/On-Tone; Vol/Mic; Vol/Gram; Mic. Inpnt;
Gram. Input; Monitor; 8peaker Sockets. Valves 6BR7; 12AX7; EM84; ELB4; 6X4
S8eparate power pack. Complete amp. and power pack, £8.17.6. (6/- P. & I'.). Rexine
covered cabinet (tan) 16} x 17 x 9{in. high with sioping front for amp; complete
with two tweeter speakers, and special adapting brackets for Magnavox Deck—
85/~ (8/- carr.) 3 speed Magnavox 2 track tape deck £10.17.6; 4-track £12.15.0.
‘Complete B (with speed lon) 2-track £29; 4-track 238 (carr. 25/-).
‘Worth £10 more on normal retail prices.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from 8tation and Buses) Aldershot 22240
CLOSED WEDNESDAY AFTERNOON
CATALOGUE 9d.

PRE'PAK SEMI-CONDUCTORS

DAVIS & WHITWORTH LTD.
BY 922-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0802) 48344

No. PRICE TRBANBISTORS PRICE
Al. 6—Bilicon rectiflera BY100 type 20/~ AF114 | 0 4/
A2. 10—Relays, mixed types and voltages .
A8, 20—Mixed, marked and tested trans
A5.  8—8il. recs. 100-400PIV, 0-5-1A .. 4o
A7. 1—500 Mc/s epitaxial mesa. PNP 2N700  20/- AF118
A8, 8—S8ub.min.zeners, 3-6-16V, 400mW ..  20/- AF119 |
A9. 1—2N174 real power trans. 80V, 150W . 20/- AF178 .|
Al3. 25—Assorted trans. and diodes, all new. ..
Al4. 4—2N601 p/trans. germ. 30V 10Mc/s

Al6. 2—Power Comp. Pair. AD161/2 ... .... 20/- GET114 ..
Bl. 80—Unmarked, untested, trans.,new ... 10/- NKT213
B2. 4—8olar cells, inc. Book of Instructions. 10/- oce2 ..
B3. 4—O0AS5 gold bonded, diodes Mullard. ... 10/- oces ..
B4. 20—Cerm. diodes, BOPIV, 40Mc/s . ... ... 10/- oc2s ..
B5. 7—Matched set, 0044, 45/81D/81 + diode  10/- oca8 ..
B6. 15—Red spot AF. trans. or white spot RF.  10/- oc28 ..
B7. 9—60 watt power trans. 5Mec/s NPN ... 10/~ 0Css ..
B8. 2—Power trans. 0C26/35 type ........ 10/- 0C41 .
BY9. 1—Light sensitive cell, ORP12 type . ... 9/- 0c42 .
B10. 10—60V trans. germ. PNP, latest type .. 10/~ 0C44 .
Bdd4. 1—Tunnel diode, AEY11, 1050 Mc/s.... 10/- oc4as
B13. 7—BAll5 G.B. diodes T.V. video . 10/~ 0C71
B15. 8—Bi-directional trans. ABY66 10/- | 0c72

B20. 4—Assorted NPN trans., TO-5, TO-18 .. 10/- | OC73 ..

Bal. 2—8ii. recs. 10 amp., 50-100P1V .. 10/- | ocsl
B33, 4—1 amp. recs. 200/300 PIV . .. 10/- | ocsip
B33. 10—Germ. diodes, assorted types .. 1o/ | 0CB3 ..
B34. 8—8illcon dlodes, assorted types .. .. ... 10/- gg}ig .

B35. 2—2 zcner dlodes 1iW., 7 and 10 volta . 10/~ | G170
B36. 10—Cold bonded, dlodes, assorted ......
B42. b5—Bwitching trans. TK22C, 8TC. ... ... 10/- | 0C200 .
B47. 10—8il. stud. recs. unmarked, untested .. 10/~ [ 0C201
B48. 5—Zener diodes, 5 volts, 1 watt. . 51

C2. 1—Unl junction, 2N2160 or 2N26: s
4. 2—RF powertrans., 0C22 and BUY11.. 15/- 2N697 . .
D18. 1—ORP60 type light sensitive cell ... .. 51- 2N706 ..

+* All our semiconductors have a written guarantee *

FIRST EVER LOGIO KIT8. Learn for yourself how cornputera work, even make
one for yourseif. Full instructions for a noughts and crosses machine, binary counters,
timers, etc. L.1. 5 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/-. CABH
WITH ORDER PLEASRE. For complete lists and substitution charts send 1/- in
stamps, add 1/- post and packing. OVERBEAS ADD EXTRA FOR AIRMAIL.
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‘... designed to teach students and for this purpose should prove
very useful” Industrial Electronics

MATHEMATICS for RADIO and
ELECTRONICS TECHNICIANS

Dr.-Ing. Fritz Bergtold

This book begins with the
most simple equations and
basic methods of calculations
and gradually works its way
through the various branches
of mathematics which will be

Mathematics required by the radio and elec-
- tronics technicians. The mat-
for H&d' . erial is presented in an easy
and Eectrcﬁlcs step-by-step method.
P The subjects covered are
TBChﬁlClanS involution, curves, arrange-
. ment, transformation and
solution of equations, the slide
rule, logarithms, the treatment
of trigonometrical functions,
Fourier and other series, dif-
ferentiation and integration,
polar co-ordinates and the
Gaussian plane, vectors and

calculation  with  complex
values.

This teaching book will prove
invaluable to all engaged or
embarking on a career in radio
and electronic engineering.

320 pages—266 figures, and
numerous tables.

50s. from all booksellers or by post 52s. 6d. from George Newnes
Ltd., Tower House, Southampton Street, London W.C.2.

NEWNES
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Practical Wireless Classified Advertisements

EDUCATIONAL

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

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:
ISC‘g l(lDept. 542), Parkgate Road, London

BECOME ‘Technically qualified” in your
spare time, guaranteed diploma and exam.
home-study courses in radjo, T.V. servicing and
maintenance. T.T.E.B., City and Guilds, etc:
highly informative 120-page Guide—free.
CHAMBERS COLLEGE (Dept. 857K), 148
Holborn, London, E.C.1.

CITY & GUILDS (electrical, etc.) on ‘Satis-
faction or Refund of Fee’ terms. Thousands
of passes. For details of modern courses in all
branches of electrical engineering, electronics,
radio, T.V., automation, etc., send for 132
page Handbook—FREE. B.LE.T. (Dept.
1B68K) 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 L.LE.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.
IC$ DEPT. 541 PARKGATE ROAD
LONDON, S.W.11.

SITUATIONS VACANT

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 training Courses (including
practical equipment) in all branches of Radio,
TV, Electronics, e¢tc. write for 132-page
handbook — FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY. (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

RADIO & TV Exam. and Courses by
Britain’s finest Home-study School. Coaching
for Britl.R.E., City & Guilds Amateur’s
Licence, R.T.E.B.,, P.M.G. Cert.. etc. FREE
brochure from BRITISH NATIONAL RADIO
SCHOOL, Russel Street, Reading.

TRAINEE & skilled Service Engineers required
by a large company dealing in the sale and
manufacture of electronic and mechanical
office machines. If your hobby is electronics
and you would like to increase your knowledge
and gain practical experience in the servicing of
Dictating Machines and other electronic office
machines why not write to our Technical
Manager, Mr. Huddart at OFFICE MACH-
INERY LTD.,, 17/23 Vale Royal, London, N.7
or telephone NORTH 7381.
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RATES: 1/6 per word (minimum 12
words). Box No. 1/6 extra.
Advertisements must be prepaid and
addressed to Advertisement Man-
ager, ‘‘Practical Wireless’', Tower
House, Southampton St., London
W.C.2.

SITUATIONS VACANT

{continued)

ALDERMASTON COURT POSTAL TRAIN-
ING for B.Sc. (Eng) Part 1.. AM.LE.R.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.
lB69ll((), Aldermaston Court, Aldermaston,
erks.

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—£747,
at 25—f£962 (highest age pay on entry) rising
by four annual increments to £1,104.

Prospects of promotion to grades in salary
range £1,032-£1,691. 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.

METAL WORK

METAL WORK: All types cabinets, chassis
racks, etc., to your specifications. PHILPOTTS
METAL WORKS LTD. Chapman Street,
Loughborough.

LIGHT precision turning, screw-cutting, milling
etc. Send sample or drawing for quotation,
J. K. MOLD, 7 Wyvern Road, Moreton,
Wirral, Cheshire. Phone ARRowebrook 8913.

www americanradiohistorv com

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
Maudling Bk., Preston.

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.

RADIO TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION. 1b 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

To: S.P. DISTRIBUTORS

35/36 Great Marlborough Street,
London, W.1

Please supply Service Sheets for the following

Make: cveevnieinenacnns 000DDOGAA0000
Model NO...oovvvnennnnns Radio/TV
MaKE: «vveiinoieeecanrsnssososncnses
Model No......... 00000000 Radio/TV
MaKE: .\ ittt
Model No............ocune Radio/TV

| require the new 1967 List of Service
Sheets at 1/6 each plus postage.
(please delete items not applicable)

lenclose remittance of .. .. ......oovuvnes
(which includes postage)

MAIL ORDERS ONLY (June) PW

SOUND RECORDINGS

A UNIQUE TAPE BUY! Top brand 7in.
2,400ft. 25/-: 5%in.. 1,200ft. 15/-. P. and P.
1 at 2/-, 2 at 2/9, 3-6 at 3/6. Bargains in all
sizes. S.A.E. for list. E. C. KINGSLEY AND
CO. LTD., 93 Tottenham Court Road,
London W.1. EUSton 6500.

TAPE RECORDERS, TAPES, Etc.

TAPES TO DISC—using finest professional
equipment 45 rpm—18/-. S.A.E. leaflet.
DEROY, High Bank, Hawk Street, Carnforth,
Lancs.
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FOR SALE

MORSE Ys¥ !!
EASY = =«
FACT NOT FICTION. If you start right you will
be reac'l;%]ng amateur and commercial Morse within
& mon
Using scientifically prepared 3-speed records you
automatically learn to recognise the code
without translating. You can't help it.
it's as easy as learning a tune. 18 w.p.m. in 4
weeks guaranteed.
For full explanatory booklet enclose 8d. in
stamps to: G3CHS/P.
4 GREEN LANL, PURLEY, SURREY
T.D. 01-660.2896

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 FErase
Heads. All heads complete with technical
specifications. Send S.A.E. for details.
LEE ELECTRONICS, 400 Edgware Rd.,
Paddington 5521.

ANALOGUE COMPUTER

Just think ... with this desk-top Mini-
Analog Computer you can multiply and
divide, take square roots or powers, and do
log operations—simply by turning the dials
and keeping your eye on the null meter.
(And all this from a 1} volt celll) The
Instruction Manual covers MAC-I's
applications in electronics and physics,
engineering and trigonometry.

Complete in kit form, MAC-1 is 3 gns—
or £3 13s 6d built and ready for use. (For
either please add 4s 6d carriage.)

You would probably like more infor-
mation: just send a 4d stamp to:

I-COR SYSTEMS (Fitle PW3)
18 Stamford Hill, London, N.16

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, 0C81, 0C81D, 0C200,
GET16, GET20.

4/- each. AF114, AF115, AF116,
AF117, OC170, OC171.

5/- each. 0C139, 0C140, GET7,
GET8, GET9, XC141, BY100,
0A211.

FOR SALE

{continued)

RECEIVERS & COMPONENTS

COMPONENTS AT GIVE-AWAY PRICES:
92 Assorted resistors, condensers, valve holders,
diodes, electrolytics, droppers, coils, pre-sets
and plugs etc., etc., all brand new stock 10/- lot.
DIAMOND (MAIL ORDER) PRODUCTS,
204a FROGHALL LANE, HULL, EAST
YORKSHIRE.

HAMMER PATTERN
HAM MERITE BRUSH PAINT FOR
PANELS, METALWORK

3/6 TIN @ JUST BRUSH ON @
WITHSTANDS 150°C. OIL, WATER ETC.
4 gallon, .
1 gallon
(* gent by road)
Orders up to 5/-, 9d.; up to 10/-, 1/9;
over 10f-, 3/-. Colours: blue, silver, black or bronze.
Return of post service, Monday to Friday.

From your component shop or direct from the
manufacturer:
FINNIGAN SPECIALITY PAINTS (PW)
Mickley 8quare, 8tocksfleld, Northumberland.
Tel. 8tocksfleld 2280.

35/-*

FOUKAW S0 FoSErsvOnNGL TR Feassy
SEEF -SRI asmoEce s
Gt thew AIR DRYING GREY H

Yukan Aerosol spraybut contams 16 ozs. fine quality |Quner Yokan Air
durable easy instant spray. Nosove baking required. |brring Acrosols
Hammers avafable in grey, blue, gold, bronze |7/
Modern Eggsnell Black Wrrnkie (Crackie) ait 5 14411 |clude
i1 our tounter or I5]1 1, carriage pud. oer puth- |Zinc Chromate
button seif spray can Also Durable, heat and water [prmer.
resitiant Black Mae finish (12 ozt selfpray tans
) 13/ 1 carriage paid Cleor Lacquer.
el SRR 1Y plus optional transferable .
snap-on trigger handfe {value 5/-) for 8/11, carriage |Anti-Tarnish
p20.Cho ce o1 |3 selupray plain coloury ane primer Gotd

Motor car quaiity} also avatiable ot Metalfle

Please enclose cheque or P.O. for total amount @0 : [fimshes

YUKAN, >

307a EDGWARE ROAD, I-”-,'ia'“}\
LONDON, W.2. o L,J

Open all day Saturday, Closed Thursday afternaons

Dept. PW/6

WANTED

WE BUY New Valves, Transistors and clean
new components, Iarge or small quantities. all
details, quotation by return. WALTON'’S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

VALVES WANTED, brand new popular
types boxed. DURHAM SUPPLIES (C),
175 Durham Road, Bradford 8, Yorkshire.

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO., 116
Alfreton Road, Nottingham.

WANTED: Popular Brand New Valves. R.H.S.
Stamford House, 538 Great Horton Road,
Bradford 7.

BSY27 7/6 each OC20 10/- each

ZENER DIODES
All volts between 3.9v. and 26v.
iw 3/6 each, 1.5w 5/- each,
7w 6/- each.

Send 6d. for full lists:—
inc., S.C.R., Zeners.

CURSONS

78 BROAD STREET
CANTERBURY, KENT

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.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

PROFESSIONAL ELECTRONIC
COMPONENTS

Send now S.A.E. for our first of many mail
order lists which includes bargain offer in
high quality hi-stab res. Don't miss
getting on our mailing list now!

VAN-BEK ELECTRONICS
12 Market St., Altrincham, Cheshire

BARGAINS! BARGAINS!

Ex. Government Equipment
HRO’S, AR88's, 19 Sets and equip-
ment, 31 Sets, B44’s. 88, 38 and 18
Sets and miscellaneous Surplus
Equipment.

A.J.THOMPSON (Dept. P.W.)

Eiling Lodge, Codicote, Hitchin,
Herts.
Tel.: Codicote 242

SEMICONDUCTOR SPECIAL

AF139 12/6d., AF239 13/6d. Silicon Diodes
3/6d. per doz. Surplus BY100s 3/6d., 8 for £1.
Surplus 2N706s 2/-d., 17/6d. doz. 5 Assorted
5 and 10A Thyristors £1. Post paid from
J.C. WOODWARD, 94 Great Brickkiln Street,

Wolverhampton, Staffs.

TRANSISTORS SILICON PLANAR. AF &
RF 2N706 to 100 Mc/s 3/-. 2N708, 400 Mc/s
gain 6db at 100 Mc/s, 4/-. 2N2369, 650 Mc/s gain
7.5db at 100 Mc/s, 5/6. Diode SDI10. Forward
I115 M/A PIV 30v. 3/-. R. A. IMPORT CO.,
125 Balfour Road, llford. Data and Postage.
1/-.

TRANSMITTERS

Receivers, VHF, Wireless Intercom,
Meters, Valves, Oscillaters, UHF, Tuners,
Transistors, Kits, Tools, Transformers,
Transceivers, Switches, Test Sets, Tele-
phones, Telescopic Aerials, Coils, Relays,
Rectifiers, Microphones, Amplifiers,
Speakers, Hi-Fi, Cables, Head Sets,
Capacitors, Crystals, Filters, Registers,
Plugs, Potentiometers, Mobile Trans-
mitters, Morse Keys, Pick Ups, Chokes,
Fire Alarms, FM Batteries, Communica-
tion Receivers, Compass, Antennas,
Rotators, Aerials, Modules and lamps.

Send for free booklet and catalogue.
Stamp please

P. J. PLOWMAN
Electronics Dealer
North Bradley House, Church Lane,
North Bradley, Trowbridge, Wilts.
Tel. 5306

-
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RECEIVERS & COMPONENTS

{continued)

TRANSISTORS, UNMARKED, UNTESTED,
40 for 10/-, p. and p. 1/-, 4 packets post free.
Relays, thousands of types. special cataloguc
free. General catalogue of Mechanical and
Electrical Gear, Tools, etc. (5,000 items), free.
K. R. WHISTON (Dept. PRW), New Mills,
Stockport.

TRANSMITTING VALVES, 813 or 4BI3.
also 811-G.B., 3 Guildford Close, West
Worthing, Sussex. Worthing 6151.

BRAND NEW
TELEVISION TUBES!

2 YEAR GUARANTEE. VAST RANGE
127 £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 Barnet. Herts. Bar 1934/7873.

JOHN'S RADIO (Dept. B)
OLD CO-OP, WHITEHALL ROAD
DRIGHLINGTON, BRADFORD

FAMOUS ARMY SHORT-WAVE TRANSRECEIVER
MK. III

This set is made up of 3 separate units: (1) a two
valve amplifier using a 6V6 output valve; (2) (some
only, not built in the very latest models) a V.H.F.
transreceiver covering 229-241 Mc/s using 4 valves;
(3) the malin short wave transmitter/receiver covering,
in two switched bands, just below 2 Mcjfe—44 Mc/s,
and 44 Mc/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 1.F. (465 Ke/s) signal
detector. A.V.C.and output stage. 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, squelch ete.
Power requirements LT 12 volts. HT receiver 275
volts D.C., HT transmitter 500 volts D.C., size
approx. 174 x 74 x 1llins. Every set supplied in
new or a8 new condition ir carton with book in-
cluding ecircuits, only £4.10.0d.. or Grade 2 slightly
used 50/ carriage both 15/-.
A FULL KIT of brand new attachments for this
set including all control box, h
and mike, aerlal tumng unn. co-axial lead ete. at
only 45(- carriage 5/-. VOLT D.C. power unit
with all connectors to set and battery, 30/- carriage
5/-. WE MAKE A MAINS 200/250 VOLT POWER
TUNIT 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 7/6d. A charge of 10/-
to unpack and test the receiver of these sets is made
only if requested.

WALKIE-TALKIE ME Ol & CRYSTAL
CALIBRATOR No. 9

This set ie housed in a waterproo fdiecast aluminium
case made by Murphy Radio for the Govt. having
only rellability and quality in mind. Range 7.3-9
Mc/s, also on side of set is crystal calibrator No. 9
which gives pips on marks provided on the Tuning
dial. Bet uses a total of 5 valves power required
L.T. 4 volis D.C, H.T. 100-175 volts D.C. Bets
supplied in NEW or as new comdition, Loxed,
only 50/-. Carriage 10/-.
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STELLA NINE RANGE CASES In Grey or
Black Stelvetite Removahle Back/Rubber
Feet. All fitted with aluminium chassis. Cash
refund if not suitable in any way:

4-Channel Audio Mixer. 77 x 31" x 27, 10/3.
35 Mc/s Phone Transmitter. 8° x 6" x 4°, 18/6.
Transistor Tester. 6" x 3" x 2, 8/6.

11’4% Pre-amplifier as Type D. 88" x 31" x 33" x 21",

gignal Generator Test Gear No. 2. 9" x 6" x 3",

Mighty Light. 83 x 31" x 31", 15/6.
Model Train Controller. 84" x 5° x 3", 17/6.
Linear Scale Cap Meter. 84" x 54" x 4°, 18/6.
The Explorer. 61° x 4§” x 21", 11/6.

Other slzes in stock. S.A.E.

P.O. UNIT1x3
Each unit contains:

6—12 way Miniature Sockets.

2—12 way Miniature Plugs ¢/w Screen Lead.
1—6 way Miniature Socket.

1—2pF Condenser 250v. DC. W.

1—1pF Condenser 250v. DC.W.

1—Induction Coil P.O. No. 3/16.

1—Retardation Coil 400r.

1—Selenium Rectifier Type 280/LUG5BA.
1—Operators 4-pin Jack _Socket.

3—8-pole Changeover Toggle Switch. with
spring return to “Off”'.

3—180r-3W Resistors.

3—12v Miniature Lilliput Screw Cap Lamp
Holders with lamps and white plastic lens.
Z-Met,al Instrument Cases 5” x 5” x 4° plug in

1—Rack for Instrument Cases, horizontal or

vertical mounting.
2—Humidity Indicators.

ALL BRAND NEW IN SEALED CARTONS.
20/- cach, plus part post §/-.
Assorted High Stab Resistors, 7/6, 100.
Assorted Syflex P.F. Condensers, 7/6, 100.
Thin Paxolin Sheet. approx. '/, x 12° x127,
6 sheets for 5/-
White Plastic Sheet, approx. /3, x 6§” x 24”
Suitable dials, Insulation. case fronts, etc.
4 sheets for 5/-.
P.0O. Relay 2000 ohm. 1B, 5/-, 1M, 1B, 6/-.

g’/lessey Plugs and Sockets. 12 way, 8/- pr., 6 way
- pr.

6 or 12 way screened cable to match, 8/- vd.
Breast Mike, 8/-. Carbon Inserts, 1/6.

Small Component Boxes, 12/8, for 60 samples 6d.
100 volt Hand Generator. 7/6.

Modern lightweight Breast Mikes, Polythene
fittings. New, 7/6, spare insert 2/8.

Type 3000 P.O. relay. New 6000 ohm coil, 2 sets
of change-over, 8/6.

Printed circuit board. 11* x 53" ideal for reuse
with 28 diodes CV488 plus some high stab resis-
tors, 10/- post paid.

Polystyrene capacitors 125 volts wkeg., 120.000.
Recent manufacture for computer co. Prices
6d. each, 5/- doz., 25/- per 100. Your choice of
values stock up now and save pounds. FREE
sample with lists of values.

Siemens High Speed Relay., S.P.C.0. 1,000 +
1,000 ohms, 6/-

Small Sealed Relay 1,700 + 1,700 ohms S.P.C.0.,
6/-.

P.O. Relay. 200 ohms 2 change over, 6/-.

Maing transformer output 350-0-350v at 100mA
+2x5vat2A.1x2vatlA, 1x6.3vat2a, 15/-.

Extra Small Rotary Transformer by Hoover,

12v in output 300v suitable razors etc., with cool-
ing fan new boxed. 10/-.

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
O1f ' SHAW HIATIL, STOCKPORT
CHESIIRE
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R &R RADIO

51, BURNLEY RD. RAWTENSTALL. ROSSENDALE
LANCS. TEL. ROSS 3152.

SALVAGE VALVES

6F13 4/6 U399 §/- 80PLI 4f- PCCR: 4/-
6Li8 4/8 10P14 b5/- PL34 6/- PYBL  8/8
EF80 1/8 20P5 6/6 ris2z  8/8 U301 8/-
ECC82  3/- 30P G- USsoL /6 10713  5/6
ECL80 3/8 6F15 8/- 10F1L 1/6 20D1L 2/-
30F8 5/- EB9! 1/- 30FL1  5/- 30Pt2 5
PCF80 4/- EF85 /- PY32  6/- T'YB3 5/
PL81 5/- 6/30L2 4/- GUAGT §/-

PZ30 5/- 20p3 8/- EY86 4/-

Tested betore despatch

Speakers. Ex.T.V. 5in. round 6 x 4in., 8/6: 8in. round 6/-;
post 2/-.

Line Output Transformers available. State set model No.
Turret Tuners. 8/- post 2/-.
Sean Coils, etc. Quote set mode! No. with all enquiries

amd 8.A.E. for promp! reply. All goods subject to satis~
faction or money refunded.

WILSON ELECTRONICS

2/- ea. AC126, 127, 128, OC75, S18T, SI9T.
2/3 ea. OC81, 81D, 82, 82D, 2/6 ea. OCA44, 45.
3/- ea. OC71, 72, 170, AF117, 118, 119.

3/6 ea. AF11S, 116, 125, 127. ACI107.

4/- ea. AF114, OCI7t,

7/- ea. OC23, 25, 26, 2

8/6 ea. 0C200. 11/6 ea,, AD140. 0C3s, 38.

20 BRADBOURNE AVENUE, WILFORD,
NOTTINGHAM

300 m/W AMPLIFIER KITS
Comprising: Full instruction manual —
Transformers — Printed circuit — Transis-
tors — Resistors — Electrolytics — Poten-
tiometer — Flex — Copper wire — and
solder etc.
Price 35/-. Post Free.
9.VOLT POWER PACK KITS
Comprising: Full instruction manual —
Res:stors—Transf‘ormer——Electrolytxcs—
Mains lead — Flex — Printed circuit —
Screws and nuts ctc.
Price 27/6. Post Free.
Pocket-Size TRANSISTOR TESTER
Tests Transistors in or out or set — Tests
both P.N.P. and N.P.N.
Price 30/- Battery and Post Free.
BROOK & HILL ELECTRONICS
695/697 SEVEN SISTERS ROAD
LONDON, N.15.
(50 yds from Wards Corner)

MISCELLANEOUS

ALUMINIUM CHASSIS, PANELS, etc.
Quick service, ‘One-offs’ welcome. Send sketch
for quotation (stamp please). Trade supplied.
FAIRISGRADES LTD., Barling, Nr. South-
end, Essex.

[ ELECTRONIC MUSIC? |

Then how about making yourself an electric
organ? Constructional data available—
full circuits, drawings and notes! It has
5 octaves, 2 manuals and pedals with 24
stops—uses 41 valves. With its variable
attack you can play Classics and Swing.

Write NOW for free leaflet and further
details to €. & S, 20 Maude Street,
Darlington, l)urh.un. Send 3d. sr.amp

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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MISCELLANEOUS

(continued)

CONVERTANY TV SET intoan Oscilloscope.
Diagrams and instructions 12/6. REDMOND,
42 Dean Close, Portslade, Sussex.

BROADWAY

ELECTRONICS

GARRARD 4 SPEED DECKS WITH CARTRIDGE:
AT6 Mk II £8.19,8. Autoslim £5.5.0.

INSTANT X
ELECTRICITY
ANYWHERE!

Wonderful for A.C.
fluorescent lighting.

AMAZING NEW AMERICAN DYNAMOTOR
UNIT which runs from any 12-volt CAR BAT-
TERY and produces a BIG ELECTRICAL
OUTPUT of 236/240 volts at 220 watts, Marvellous
for TELEVISION, ELECTRIC DRILLS, MAINS
LIGHTING and all Universal AC/DC mains
equipment. ONLV £12. |0 od. plus 30/- carrlage.
Send pe for

:5‘1‘60 £10,19.8. 3000, £8.,8.0. 2000, £8.19.8. 1000,

.19.8.
AT5—Mono £6.10.0.
P. & P. all changers 7/6.
SINGLE PLAYERS:
8P25 with mnr;dge stereo or mono, £9.19.6. 8RP 12,
16

Btereo: EV26, 25/- GP83 15/-. Reuter, 8TD/2,17/8.
Mono: GC8, 15/-. C2, 15[—. Bonotone, 3T/88, 15/-.
GP67, 15/-. P. & P. 1/-.

MICROPHONE&

Xtal Hand Mikes.

BM3 and 200C 30/-. P. & P. 2/-. Btand for same
96 & 12[8. P, & P. 1/9. ACO8 Mike 45, 214-, ACOS
Mike 40, 18/8. Dyn, Mike DM-351, 28/6. CM21 Xtal,
12/8. CM20 Xtal, 9/6. Magnetic Hm 83C with remote
control awitch, 15/~. Telephone Pick-up 10/68. P. & P.
lé-. Xtal Lapel Mike, 7/8. Guitar Mike, 12/8. P. & P.
6d.

detallisi—

SCIENTIFIC PRODUCTS (Dept. N),

Onward Building (rear of Fleetwood Arms

Hotel), Mount Street, Fleetwood, Lancs.
Tel.: Fleetwood 3941

Open 7 days a week

BOOKS & PUBLICATIONS

SURPLUS HANDBOOKS

19 set Clrcult and Notes 0o .. 4/6p/péd.
1155 set Circult and Notes .. .. 4/6p/p6d.
H.R.Q. Technlcal Instructions .. 3/8plpbd.
38 set Technlcal Instructlons. . .. 3/6p/p6d.
46 set Working Instructlons .. .. 3/6p/p6d.
88 set Technical Instructions.. . S{-p/pt6d.
BC.221 Circult and Notes .. . 3/6p/p6d.
Wavemeter Class D Tech. instr. .. 3/8p/p 6d.
18 set Circuit nd Notes .. .. 3/8plp6d.
BC.1000 (31 set) Clrcuit and Notes .. 3/6 p/p 6d.
CR.100/B.28 Circult and Notes . 8/8p/ped.
R.107 Clrcult and Notes <+ . Si-plped.
AR.88D Instructlon Manual ., .. 15/~ p/p 1/6
62 set Clrcult and Notes .. .. 4/6pjp6d,

Circuit Dlagram 3/- each post free. R.1116/A,
R.1224/A, R,1355, R.F, 24, 25 and 26, A.1134,
T.1154, CR 300, BC,312, BC.342, BC.348J, BC.348
(E.M.P.), BC.624, 22 set.

52 set Sender and Recelver clrcults 8/- post free

Reslstor colour code Indlcator, 1/6 p/p 6d.

S.A.E. with all enquirles piease.
Postage rates apply to U.K. only.

Mail order only to:
INSTRUCTIONAL HANOBOOK
SUPPLIES

DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

A.R.R.L. RADIO AMATEURS
HANDBOOK 1967

New Edition 40/-. Postage 4/6

World Radio and T.V. Handbook 1967 by
Johansen 32/-. P. & P. L

Transistor Specs and Suhq. Ilandbook 1967
by Techpress 21/-. P. & P. 1/-

gaglf’) \l’lalve Data 1967 ed. by Wireless World 9/6.

101 ‘2’\1’?\5 to l;_}ellyour Oscilloscope by Middle-
ton 21/-
Computors. self taught through Experiments
by Brayton 30/-, P. & P. 1/-

GAImatPu%" l;dmllo Call’ Book 1967 by R.S.G.B.
Transistor Pocket Book by Hibberd 25/-.
P.& P.1/3.

Where passible 24-hour service guaranteed.

UNIVERSAL BOOK cCO.

12 LITTLE NEWPORT STREET
LONDON, w.C.2
(Lelcester Square Tube Station)

SPEAKER ENCLOSURES
Tony Corner Cabinet 20 x 10 x 7in, takes 10 x 6in.
speaker covered in Rexine and Vynair, 45/-, P, & P,

5/«
Bhka oabinet Blze 18 x 24} x 9}in., fabric covered
10.0. P 10/-.

Hnydon. 16] x 15 X 7Hn fabric covered sultable for

12in. speaker, 45/-. P. & P. 7/6

Haydon Enclosnre ﬁued wlth 12in, speaker and

volume control £4.17.8, P. & P. 10/-.

Hi-Fi Bookshel! speaker enclosure foam lined,

c&binet slze 10} x 8} x 7iin. Teak finish, £3.0.0.
& P. 3/8.

Wooler for above £3.0.0. P. & P. 2/8. Tweeter 12/6.
1/6. Coudenser for crossover £/6. Terminals

2[8 palr P.&P.6d.

PLINTH Teak finish to match above Hi-Fi speaker

size 17§ x 14 x 4in. for Garrard 1000, 2000, 3000,

ATHO, BP25, £2,17.6. P. & P. 4/6.

SPEAKEBS
Elac Heavy duty Ceramic Magnets 11,000 llne 10in.
round 10 x 6in., 3 chm or 15 obm, 42/6. P 3/8

8in. round 15 or 3 ohm, 38/6. P. & P. 3/6 EM.1
13} x 8in. 15 or 3 obm, 42/6. P. & P. 3/6. EMI
Tweeter, 12/8. P. & P. 1/6. R.T.C. 12in. 20 watt 15
ohm Ceramic magnet £5.5.0. P. & P. 8/6. 8 x 4in,
Elliptical 30 ohm 380f-. P. & P. 3/8. All other
K lled—G Bakers, W.B.,

‘Wharfedale, Eagle, Tﬂpletone

BARGAINS IN TRANSISTO!

AC127, AF114, 115, 118, 117, 118 119, OC169, 170,
171, 172, 200, 202, 203' 204, 5/6,

0072 75, 82, 83 AAZI2, BY38 BCle 3/6. 0071,
81, 8[- RF PackulOC44 OCA.‘SBIO 'AF P Packs 1
0C81D, 2 0C31 (Mullard), BIO A.F.Pack 1 GET119,
5/6. GET113, Red Bpot, 2/-. 0026, 28, 29, 9/6.
ORP12 nght Cell, 8/6. Dlodea OA81 2/3. OA91
0A95,1/9. P. & P. on above 6d

TRANSISTOR ELECTROLYTICS

1,2, 4 6 8 10,16, 25, 32,50, 100m1d15v0itworking
118 P. 6d.

250 mlfd DC 8[- 600 wid 12v DC, 3/-, 500 mfd 50v
DG, 5/-.
RESIS TOR«S l watt 10% from 3.3 ohm to 10 meg 5d.
each. 4/- doz. P. & P.

EARPIECES WITH CORD AND 3.5 mm. plug. § ohm
magnetic, 8/-, 250 ohm, 4/-. 180 ohm with clip, 6/6.

)mn 4/- P.
EAKER«S 8 ohm 2in., 8/8; 3in.
IOIO SMn IZIO P. & P. 1/
PANEL LIGHTS, 6v. Red, Blue, Green, Yellow,
White (uses Lilliput bulbs) 3/- each. P. & P, 6d.
NEON PANELLIGHTS 200-250v.3/-each.P. & P.6d.
ER CONDENSERS for Cross-Over Units 2
mfd 2/6, P. & P. 6d.
ROTARY SWITCHES
2 pole Mains 8witch, 3/-. 1 pole 12 way, 2 pole 2 way,
3 pole 3 wuy. 3 pole 4 way. 4 pole 3 way, 3/6 each.

PUSH BU'I‘TON SWITCHES, 4 button, 2 banks of §
CPO 1 bank of 5 8.P.C.O. 1 oﬂ button 5/8,
P &
BATTERY CHARGER TRANSFORMERS AND
RECTIFIERS 4 nmp GEO Rect., 156/-. Heavy Duty
Transformer, 25/-. P, & P. 3/6. 1 amp Westinghouse
contact cooled Fect., 7/6, Transformer 12/6. P, & P.
3/-. Large Croc. Cllps 2/86 per pair, P. & P. 6d.
FERROX ROD AERIAL with colls, 8 x §in. 5/6.
4x}in.4/6. P

Btockists of @ Eagle Products @ Goodmans @
W.B. @ Wharfedale . Bakers [ ] Trlp]etone )
Linear, all makes of an d
8.A.E. please. Trade terms to bona fide dealers.

92 MITCHAM ROAD, TOOTING
BROADWAY, LONDON, S.w.17
Telephone BALham 3984
Closed all day Wednesday

(four minutes from Tooting Broadway
Underground Station)

www americanradiohistorv com

)
SPECIAL RADIO
CHASSIS OFFERS

HI-Fl KUBA ROYAL

STEREQPHONIC TUNER AMPLIFIER

High Fidelity stereoltuner amplifier. A four
wave band tuner unit Integrated with a
powerful 16 wati high fidelity push-pull
stereo amplifier. The most advanced com-
grehenslve chassis yet designed,

Piano Key Selectors.
Separate bass and treble conirols.
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 guararteed for one year
including al} valves.
Special Package offer only £74.5.0. (Chassis
only 48} Gns.)
Terms
£24.15.0 deposit followed by 24 Monthly Pay-
ments of £2.11.7 (total H.P. £86.13.00+17/¢
P. & P. Send £25.12,6 NOW.
For other s!ueophonlc equipment see page

158.
EQUIPMENT CABINETS
OF DISTINCTION

Hg

® Illustrated in this advertisement is just
%ne fine cabinet from the Lewis Radio

ange.

® Each Lewis Radio Cabinet is carefully
made by British Craftsmen and soundly
constructed from the best materials
available,

® Fill in coupon below Lo obtain FREE
catalogue showing this wonderful range
of cabinets.

= THE NEW LEWIS
FES RADIO CATALOGUE

Designed to assist vour choice of

Cabinet.

The New Lewis Radip Cabinet Cata-

logue—the most comprehenslve ever

prepared. Sent absolutely FREE!

Also available comprehensive range of

stereoi;honic radiogram chassis and

matching equipment. See page 158

Please send your FREE cabinet catalogue( ]
Stereophonic equipment leafiets ]

NAME ...............

ADDRESS ............ ...
(Dept. P87)

Cap«tals please

LEWIS RADIO, 100, CHASE SIDE, SOUTHOATE
LOMDOML N.14. Telsphone: PAL 3733 /9668
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8 RADNOR HOUSE * ’
BI-PAK SEMICONDUCTORS ssftnicewr stmeer % VALUE PAKS for °67

600 40/-

LOW COST SILICON CONTROLLED RECTIFIERS (THYRISTORS) FACTORY TESTED GERM. SUB MIN.
PIV 1 AMP (TO-5 can) 7 AMP (8TUD) 16 AMP (S8TUD) 30 AMP (8TUD) Free BCR . °
25 — .. .. 6 .. . — 0a . 30/~ Literature,
50 716 8/8 10/8 v .. 35 Circuita, -
100 8/6 10/- 15/~ ve .. 95 ete., with
200 126 .. .. 15/ 20/- “w .. 55 SCR orders
SO i%e o o KR e = xR ononeanesty ALL TYPES MIXED VOLTS

choice free with orders
valued £4 or over

- = S 2“ ZENERS "]/
noose o ® -
O 10/- Pack of LOGIC MODULE
FRE o = oien FREE ;une FREE

and/or, Gates, Memory Units,
Timer Units, etc., details free SIL. NPN 200 M/Cs

VALUE =« 50 "S5 10/- | 10S0R's WHER4ET%20- | 98 Transistors 10/-

8 OC139 Trans. NPN Mullard ............ .o 100

High volt. AF Trans. PNP ACY17 .. ..... .15~

3
2 Drift Trans. 2N1225 100 M/Cs PNP .10/ 5 8il. Rect. 750mA 100 PIV TEXAS . 15/-
6 Matched Trans, 0C44/45/81/81D .. . 10/~ | 3 BSY95A'Bil Trans. STC .... . o1)- LRanpGERM I 300EY
4 0A10 Diodes Mullard. ....... . 10— 3 8il. Trans. 0C200 Mullard L 15—
15 Red Spot AF Trans. PNP, . 1o/ 2 8il. Power Rect. 6 Amp. 200 PIVBYZ13.... 15/-
15 White Spot BF Trans. PNP 10/- 1 AF139 GERM. Trans, 1500 M/Cs. ......... 15/- -
4 8il. Rects. 3A 100/400 P1V ... . 10/- 1 8il. Power Trans. 100 M/Cs TK 201A NPN 15/-
4 NPN Trans. 0C139 2N1302, etc . 10/- 6 Zener Diodes 3-15 volts. Mixed 400 mW .. 15/-
2 10 Amp. 8il. Rect. 50/100 PIV. . 10/ 5 OAS Gold Bonded Diodes Mullard 15/- SILICON 200 mA
8 Diodes 4 OA70,4 OA’ . 104 1 2N1132 PNP PLANAR Trans, 8il. . 15/
1 5 AMP 8CR 100 PIV . 10/- 2 9N697 NPN PLANAR Trans, 8il. . .. 18- /
3 8il Trans. 28303 PNP .. . 10/- 4 GERM. Power Trans. eqvt. 0016 Mullard 15/- -
5 GET884 Trans. Equvt. 0C44 10/- 1 UNIJUNCTION Trans. 2N2646 G. 15/-
10 Az;orted (éomputer Diodes .. 10‘— 2 Bil. Trans. 60VCB 200 M/Cs, ZTB§/84 .16,
4 Zeners 5, 6.8, 10,12 Volts ...... .10/ 1 8il. PLANAR Trans. B8Y25 NPN 100 r
4 26417 Trans, Equvt. AF1i16/i1 . 10/~ | 1 sil Trans 18104 150 M/Cs HFE 200 NP. SITHIBERT ZE0 Ffd IRTe i
2 200 M/Cs Bil. Trans. st%m 10/- 2 8CR's 50 PIV 1 Amp. TO-5 can
2 Bi-directional Trans. ABY68. . 10/- 1 Tunnel Diode IN3720 (TD-5) G.E -
4 Trans. 10/- 1 2N2160 UNIJUNCTION Trans, T
2 10/- 2 Bil. Rect. 5 Amp. 400 PIV Stud . .
5 10/- 1 Tunnel Diode AEY 1I 8TC. 1050 M/Cs .
3 10/- 2 GERM. Power Trans. 0C28/29..... . 15/-
3 10/- | 2 ZENERS 25 watt 18 and 22 volts 15/- SII.IBUN BRIDGE REB"HERS
3 10/- 6 8il. Rect. Type BY100 800 PIV 550mA .. 20/-
1 10/- 8 8il. Rect. 400 PIV 200/500mA ............ 20/-
5 0A47 Gold Bonded Diodes 10/- 1 Transistor Manual by G.E. 648 pages . 80/ NEW + TESTED
4 0A202 Bil. Diodes Bub-Min. . 108 1 Bilicon Controlled Rect. Manual G.E. . 80/- a
8 0C77 Trans. Mullard . 10/- 25 Mixed 8il. & GERM. Trans. New Marked,. 30/~ 600 PIV 2 Amp. at 55°C... o
8 OAS8] Diodes CV448 .... . 10/ 40 Mixed Bemiconductors New Marked........ 40/~ 800 PIV 2 Amp. 8t 55°C.....ccuuvunnennns 30/- EACH
3 8il. Rects PIV. 400 500 mA 10/- 1 Logic Module Handbook & Catalogue...... 17/8

Our mt stocks clnnge dany mth hundreds of Bemi-

ble. Just send 2/6
to cover 3 monthe mailing of our Iatest stock lists, eqvt.
charts, circuits, etc.

Add 1/- postage and packing per Order. GUARAN-
TE

for

750 mA TO 25 Amp. 50-1000 PIV NOW IN STOCK.
ASK FOR PRICE LIST.

Minimum Order 10/-. CASH WITH ORDER PLEASE. \ A COMPLETE RANGE OF BILICON RECTIFIERS

ED by return postal service. Overseas add extra

TV TUBES

REBUILT & RESCREENED

Rebuilder

Questions and Answers Series

Q. & A. on TRANSISTORS

Clement Brown

Starting with the properties of semi-conductor matenals, this
book covers basic transistor circuits, transistors in radio
receivers, high fidelity amplifiers and tape recorders and

by Britain’s largest public address equipment. 96 pages. 60 line diagrams
9 Q. & A. on RADIO
independent Tube A

Starting with the fundamentals of electricity and sound and
radio waves, this manual provides a thorough grasp of the
principles of radio and television transmission and reception,
with emphasis on modern practical techniques.

SUFFOLK TUBES LTD. MIDLAND TUBES LTD. 128 pages. 70 line diagrams.
1/3 Upper Richmond Road 467/483 Oidham Road Only 8s. 6d. each from all booksellers or in case of difficulty
Putney, London, S.W.16 Manchester, 10 by post, 10s. from Newnes. Tower House, Southampton Street,

Tel.: Vandyke 4304/5267 Tel.: Collyhurst 4412 w.C.2

BINARY ADDER/SUBTRACTER

1011 1101
+ 1100 —0110
10111 0111
Above are fwo of with

our Binary circait. This circuit uses switches and
lamps only, and makes an excelient demonstration
model for achools and training colleges. All paris are
available at & reasonable cost. Full circuit, wirlng
diagram, price list and text explkining the Binary
systern—38/6d. post free.

PLANET INSTRUMENT €O
25(W) DOMINION AVENUE, LEEDS 7

156

Now available—

free revised catalogue
of the widest range of
Lenses, Prisms, Graticules, Flats etc.

from Dept. no. PW1
UNITED TECHNICAL SUPPLIES LTD

2% TOTTENHAM COURT ROAD ' LONDON - W1

Phons LAN TI&T

WwWwWwW americanradiohistorv com

0
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the how-to-do-it
gardening weekly

Patlo Gard’enlng'

Dlsbuddlng Dahllas

HOME GARDENER experts really dig deep into a gardener’s problems. They're all
practical people with years of working experience behind them, and they cover the
ground from the ordinary gardener’s point of view, analysing the snags, putting
you wise on the latest methods, showing you point by point and season
by season, how to get the best possible results from everything you grow.
Every variety of Flowers, Fruit and Vegetables—HOME GARDENER covers
the lot, with a wealth of how-to-do-it illustrations. If you want the
very best from your garden, get this down-to-earth paper every
week. It pays to read HOME GARDENER . . . in a big way.

HOME GARDENER

www americanradiohistorv com

EVERY THURSDAY 7d. — PLACE A REGULAR ORDER WITH YOUR NEWSAGENT

157
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A
SPEGIAL RADIO
GHASSIS OFFERS

HI FI CONTINENTAL
STEREQPHONIC RADIOGRAM CHASSIS

Magnificent ‘Continental’ Stereophonic Radlo-
gram Chassls wlth piano key switches, built-
In ferrite rod aerial. Comes complete with two
10” elliptical loudspeakers, plus a mono/stereo
4-speed automatic record changer. Complete
293 gns. (Units avallable separately if requlired.
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 £34.17.00+17/6 P. & P. Send
£11.4.0 now.

The Imperial Stereophonic 4 band chassli
has the most advanced speclﬁca(lons yet offered
in this country. There is a built-in ferrite rod aerlal,
seven piano key buttons, controiling mono/stereo
ion,GramLong-Medlum-Short-FM-ON/OFF,
The unit comes complete with two 10” elliptical
loudspeakers plus a monofstereo 4 speed auto-
matic record changer. Complete £41.9.6.
Chassis only, 29; gns.
Special terms available 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,

EMPRESS Hi=Fl
amfrm STEREOPHONIC CHASSIS

This most advanced radlogram chassis with
automatic push button selection covers short,
medium and long wavebands plus V.H.F./F.M.
Oftered complete with 2 10 x & speakers 4 speed
Stereo/Mono autochanger only £35.19.6. Chasslis
only, 251 ans. Speclal terms available of £12
deposit followed by 18 monthiy payments of
£1.11.7. (total H.P. £40.8.6)+17/6 P, &, P.
Send £12.17.6 now.

Al Lewis Radio eguipment including valves
are fully guaranteed for oneyearfree ofcharges
For other St h Egui t and
Cabinets, see page 155.

Send your cheque or P.O. today while stocks
last to Dept. P.67.

LEWIS RADIO;100,CHASE SIDE, SOUTHGATE
ONDON, N.M. felephone: PAL 3733{9666

PADGETTS RADIO STORE
OLD TOWN HALL,
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

Special Offer. 19 Sets, Mark 3, in good clean
condition. Parts removed. '‘B’' set. 807 valve.
TX section made U.S. Receiver bench tested.

All that is required is a power paok. Price 35/-.
Carriage 10/-.

19 Sets in fair condition_as above and also
removed is the meter and Relay. 10/-. Carriage
46 Sets, New condition. Less Send/Receive
switch, Crystal and Coils. 12/6 post pald.

46 Set, Whip Acrial Sectlons. Nine for 2/- plus
P.P. 2/6.

Ex RAF Wave Meter. Type W1649. All com-
plete with Slow Motion drive and six valves.
Housed in wooden box. Used 17/6. New 30/- Plus
carriage B.R.S. 10/-.

Gillcon Rectifiers. Top grade. Half amp 800
V., 3/-post paid Half amp 400 P.1.V., 2/6 post
pa.ld 5 amp 800 P.L.V., 5/- post paid 5 amp 400

P.LV., 4/- post pald 5 amp 200 P.I.V., 2/6 post
paid.
VALVE LIST

Ex. Equipment, 3 months’ guarantee.
Single Valves. Post Td.
EF80 18 PCL82 4/- 20P4 8/6
ECLS80 8 PZ30 5/- U329 5/~
EF91 d. PY8 l/e uso1 8/6

TR (A R
EBF80 - = s
E(Bchl = PL36 5/- U281 5/-
ECCE 3 | Raee 16 | um.  BK
e A | &R i- | ARpiz 1/8
EF! I~ 6F14 5/- EL38 -
6K25 /- 10C2 5/- 5U49 4/-
6U4 /- 10P13 216 6K7 1/9
6P25 /- 10P14 5/- V6 9

1= 20D1 3/- 185BT  8/8
PCF80 /- 20L1 5/- 07 /-
PCC84 /- 20P1 4=

Top Grade Diodes, 3/8 doz. post paid.
Jap Earpiece, 3 or 5 m.m. plug,1/11 post paid.

New 12in, Speaker with built-in tweeter. 3 or
15 ohm coil, 28/8 post paid.

Reclaimed Tubes. Six months, guarantee.
17in., 30/-; 14in., 1?7/~ plus carriage 10/-. All types.

Motors ex Washing Machines. { h.p. 1,400 revs.
230 volt. 26/-. Carriage 10/-.

ELECTRONICS GALORE!
IN THE NEW

dca CATALOGUE

THE CONVENIENT WAY TO SHOP
FOR ALL YOUR ELECTRONIC
NEEDS.

EVERYTHING FROM SINGLE COM-
PONENTS TO COMPLETE EQUIP-
MENT ALL AT BEST VALUE PRICES.

SEND 1/6d.
COPY TO:—

Dept. PW/6

dca ELECTRONICS LIMITED
28 UXBRIDGE RD., EALING, W.5

NOW FOR YOUR

LISTEN TO THE WORLD on TELSTAR our
1-VALVE
SHORT WAVE
RADIO

Recelves speech
and music from
allover the
world. Price includes valve and one coil covering
40-100 metres. Can be extended to cover 10-100
metres. Can be converted to 2 or 3 valve and all-
mains speaker use. 35/_

Total building costs P. &P.2/-

11 parts available separately.

POCKET RADIO

Covers Medium waveband.
batteries needed. Comblete with

1
e e(‘):(lelly 1 2/6 P. &P. 2/-

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

6v.: 4v.; Single Output. P. & P. 2/6 39/6
For Ov. + 9v.: 6v. + 6v.: 4iv. +

4}v. Two separate outputs. P. & P, 2/6 42/6
Please state outputs required

The BIJOU ‘‘Power Plus'’. For the
gmaller sct using PPS type battery. 17/6
All units are completely isolated from mains by
double wound transformer ensuring 100% safety.

EASY TO BUILD SETS FOR
THE CONSTRUCTOR
Crystal Radio with case. 8/6
3-Transistor Set with speaker 37/6

M.w. Tape Tuner for your recorder 20/-

Supplied with easy to follow instructions.
All parts available separately.

R.C.S. PRODUCTS (RADIO) LTD.

{Dept. P.W.). 11 Oliver Road. London, E.17

“GLOBE-KING"”

2-4 Metres 10-180 Metres

ALL TRANSISTOR

AMATEUR VHF and SHORT-WAVE KITS
Send stamped addressed envelope for free copy
interesting literature describing latest pro-
ducts: Unique VHF kit model SR2/P, 70-150 Mcs..
69/6 p.p. 4/-. Short-Wave kit model TR2, 78/6
p.p. 5/- *Mini-Amp” self-contained. cabinet size
a mere 4} x 3" x 21", 139/6 p.p. 4/-. Despatch:
Within 21 days from receipt of order. Overseas
enthusiasts send local stamp for literature and
special postal charges for your particular
country: Sole makers ‘‘Globe-King” (Regd.)
products: Tel.: 24864: Est. 1943.

JOHNSONS (RADIO)
St. Martins Gate, Worcester

WXEMBOURG

£
POST FREE
On your own
TRANSISTOR PORTABLE!
% Boosts Pirate and distant stations
+% No Plugs—No Connectionsl Just place
Dewtron Wave Trap _mear radio.

% Extends Battery life reduces ‘fading’.
Use in car, caravan, without aerial.
With PP3 battery (life several months).

D.E.W. LTD., Dept. P.W., Ringwood Road,
FERNDOWN, Dorset.
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GARRARD DECKS—BRAND NEW FULLY GUARANTEED

4-transistor deslgn. Size only 2in. x 2in.
x 3In. Complete with clrcuit and Instruc-
tions. TOTAL COST P.P.

TO BUILD 55/' 116
{Clrcult ete. 1/3 separately).

REGENT-6 MW/LW
POCKET RADIO TO BUILD

50 PIV s
200 PtV .. 12/6

SCR'S (THYRISTORS)
® 1 AMP SERIES WIRE LEADS

100 PIV

{ 300 PIV
400 PIV (280V Rms) 1 Amp
100 P1V, 3 Amp Stud Type
400 P1V, 3 Amp (280V Rms) Stud Type 20/-
400 PIV 5/7 Amp Stud Type

6-Translstor superhet. Geared tuning.
Push-pull  speaker output. Moulded.
cabinet 5 x 3 x 1}ins. Phone socket.
TOTAL COST P.P.
g TO BUILD 69/6 2f-
/6 - =
15/- MULTIMETERS/SCOPE
17/6 | PT34 1kV 39/6 EP30k 30kV £6.10.0
s/6 | TP10 2KV 75/- EP50k 50kV £9.19.6
1T1-2 20kV 69/6 500 30kV £8.17.6

25/- | TP5520kV £5.19.6
@ CT 52 Scopes £22.10.0. P.P. 10/,

Sub-miniature

27 Mc/s BAND RADIO CONTROL
crystals, 17/8
Watched Palirs for superhet 35/.
(State 455 kc/s or 470 ke/s IF.)
Compiete range of Recs. and Transmitter
Kits In stock—see Catalogue.

each.

Complete range of test equipment in stock

NOMBREX TEST UNITS

palr. Y 150 kc/s—350 mcfs RF Generator
£10.10.0. All Translstor,

% 10 ¢/s—100 kefs Transistor.
Audio Generator.

£16.19.6

L

HENRY'S RADIO LTD.
303 EDGWARE RD., LONDON, wW.2
PADdington
Open Mon.
Open all day Saturday

1008/9
to Satl.

COMPONENTS AND
EQUIPMENT. The largest
range In the country.8/6 buys
200-page catalogue with dis-
count vouchers (see back
page)

(STD 01-723-1008)
9-6, Thurs. 1 p.m.

1000 mono £519 6 SP25 stereo £10 19 6 401 less cart.farm £27 10 0
ATS mono £6 96 SP25 Deram £1319 6 AT6 mono Mk. Il £8 19 6
2000 mono £6 96 AT60 less cart.  £10 19 6 AT6 stereo Mk. 11 £9 10 0
2000 stereo £6 19 6 AT60 mono £11 100 AT6 Deram £1119 0
3000 1 m stereo £7196 ATS0 stereo £11 19 86 Deccadec Mk. Il £17 17 0
SP25 less cart. £919 6 AT60 Deram £1419 6 AT0 less cart. £1717 0
SP25 mono £10 10 0 LABSO less cart. £25 0 0 (P. and P. 5/- any type)
Ail other makes of decks and cartridge In stock
RADIO CONTROL RECEIVER MW/LW QUALITY
“TINYTONE" 27 mc/s band recelver, TRANSISTOR RADIO TUNER
Printed clrcult construction. Sensitive Fully tunable superhet with excellent

sensitlvity and selectivity, Output up to
} volt peak. Complete with front panel,
etc. 9 volt operated. For use with any
amplifier or tape recorder,

TOTAL COST £3 19 6
2/5

TO BUILD

VHF FM TUNER
Supplied as 2 Preassembled Panels, plus
metal work Superhet design. 88-108 Mc/s.
9 volt operated. 6 Mullard Transistors.
Total cost to assemble £12.17.6, p.p. 2/6

STABILISED POWER SUPPLY
Two outputs. 3.6 volt and 9.6 volt up to
250mA each. Translstorised and Zener
stabilised. 110 to 250 voit mains input in
case wlth leads. PRICE 67/6, p.p. 2{6.

5 WATT AMPLIFIER
6-Translstor Push-pull, 3 ohms. 6mV into
1K. 12-18V supply, 27 x 2 x 1}in.

BUILT AND TESTED

(optional mains units 54/<) 69/ 2/-
i watt version 59/6.

Matching Preamplifier, 6 inputs, trebie/

bass/selector/volume controls. 6-10mV

o/put. 9-18V supply. 79/6, p.p. 2/-.

For use with any Transistor Amplifier.

GARRARD BATTERY
2-SPEED TAPE DECK
Brand New with R/P head. erasefcsc.
head, tape cassette. Specifications and
osc. clrcults. 2 speed 2-track 9 wvolt
operated. List Price 13 gns.

P.&P
PRICE

ISEE BACK COVER FOR MORE ITEMS OF INTEREST

£8.19.6 ©¢;

NEW VALVES

Guaranteed Set Tested

24-HOUR SERVICE

1IR3 5/- | DL92 4/3 | EL41 8/- | PY81 5/-
185 3/9 | DL94 5/6 | FL84 4/3 | PY82 4/9
1T4 2/9 | DLY6 5/11 | EY51 §/11 | PY83  5/3
384 4/3 | DY86 5/6 | EY86 5/3 | PY800 5/8
8Vv4 5/6 { DY87 5/8 | EZ40 6/~ | PY801 5/11
6V4G  7/9 | BABCB05/8 | EZBO  4/3 | R19 8/8
8F1 8/3 | EAF42 7 Ez81 4/8 | U2b 9/3
6L18 8/- | EBC41 7/9 | GZ32 8/9 | U26 8/9
10C2  11/3 | EBF80 5/8 | KT61 6/3 | U191 10/-
10F1 /6 | EBF89 b5/0 | N78 14/8 Usol 11/8
10P13 8/3 { ECC8L 3/3 | PC97 Usol  18/-
0F2 0/3 | ECC82 4/8 | PC900 Bl- UABCSEO 5/-
20P1 8. ECC83 4/6 | PCC84 5/3 | UAF42 8/11

20P4 12/6 | BECC85 5/3 | PCC89  9/9 | UBC4l
3014‘ 9/9 | ECH35 5/9 P00189 8/3 | UBr8g 5[9
11/8 | ECH42 8/9 | PCKF80 8/3 | UCC84 7/9
30P19 11/6 | ECH81 6&/- | PCF82 5/9 | UCC85 6/-
DACS2 6/9 | ECH84 7/9 | PCL82 6/3 | UCF80 8/-
DAF91 3/9 | ECL80 5/9 | PCLB3 8/3 | UCH42 8/6
DAF96 5/11 | ECL82 8/- | PCL84 7/- | UCli81 5/9
DF33 7/6 | ECL86 7/8 | PCL85 8/3 | UCL82 6/9
DF91  2/9 | EF39  3/6 | PL36 8/- | UCL83 8/6
DF98 5/11 | EF41  6/9 { PL81  6/3 | UF4l (i
DK32 7/-| EF80  4/3 | PL82  6/9 | UF8% 5/8
DK91  b/- | EF85 5/{- | PL83 5/11 | UL41 78
DK98 6/3 | EF86 8/~ | PL84 8/- | UL84  8/-
DL33 68/8 | EI'88  4/9 [ PY32 8/3 | UY41l 5/3
DL35 4/9| EL33 6/3 | PYS3 8/3| UY8 4/9

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per vaive extra. Any parcel insured againat
damage in transit 6d extra. Office address. no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.16

PLEASE MENTION
“PRACTICAL WIRELESS”
WHEN REPLYING TO
ADVERTISEMENTS

NEW RANGE U.H.F. AERIALS FOR
BBC 2 (623) line transmissions

All U.H.F. aerials now fitted with l:iltins
bracket and 4 element grid reflector:

Loft Mounting Arrays, 7 element 35/-.
11 element, . element, 50/-. 18
element, 57/6. Wall Mounting with
Cranked Arm, 7 element. 60/-. 11 element
67/-. 14 element, 75/-. 18 element, 82/6
Mast Mounting with 2in. clamp, 7 element,
42/8: 11 element, 55/-: 14 element, 62/-; 18
element, 70/-. Chimney Mounting Arrays,
Complete, 7 element, 72/8; 11 element, 80/-;
14 element, 87/6; 18 element, 85/-. Complete
assembly instructions with every unit.
Low Loss Cablie, 1/6 vd. U.HL.F. Preamps.
from 75/-. State’ clearly channel number
required on all orders.

BBC -

ITV - F.M. AERIALS

BRBC (Band 1). Telescopic
loft, 21/-. External S/D.
30/-. “H” £2.10.0.

ITV (Band 3). 3 element
loft array. 25/-. 5 element,
- Wal!l mounting,
Zlement 35/-. 5 element,

Comhlm-(l BBC/ITV. Loft

63/9; Chimney 143, 63/9;
145, 7113,

VHF transistor pre-amps,

F.M. (Band 2). Loft /D, 12/6, “H". 30/, 3
element, 52/68. External units available.
Co-ax cable, 8d. yd. Co-ax plugs, 1/3. Outlet
boxes, 4/6, Diplexer Crossover Boxes, 12/6.
C.W.0.0r C.0.D. P. & P. 5/-. Send 8d. stamps
for illustrated Iists.

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

H.A.C.

Famous for over 3¢ years for Bhart-Wave Equip-

ment of gqnality,

amateur constructor. Ov
ineludi T

“H.A.C.” wefe the original
suppliers of Bhort-Wave Recelver Kits for the

SHORT-WAVE
KITS

NEW RELEASE: MODEL ‘DX’

er 10,000 satisfied

IMPROVED 1967 RANGE
One-valve model “DX", comrplete kit—price 58/68
(Iostage and packing 3/6.)

Customers say: “Definitely

8.3W. Kit available at any prwe.” This kit containa

all genuine short-wave

chassis, valve, accessories and full instructions.
Ready to asaemble, and of course, as ali our
products—iully guaranteed. Fuli range of other
B.W. kits still available, including the famous

model ‘K" (recommended

orders despatched by return.
Bend now for a descriptive catalogue, order form,

“H.A.C."”” SHORT-WAVE PRODUCTS
29 0ld Bond Street,

hnical Colleges, Hos-
pitals, Publio 3chools. R.A F., Army, Hams. etc.

the best ome-vaive

components, drilled

by radio clubs). All
(Mail order only.)

London W.1
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LONDOR W2
Tel. PARK 5641/2/3

Head Office and Warehouse
44A WESTBOURNE GROVE

When sending cash with order, please include 2/6 in £ for postage and handling

Z & | AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to the Head Office

MINIMUM CHARGE 2/-. No C.0.D. orders accepted

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON W1

Tef. LANgham 8403

Open all day Saturday

Tubes. Cathode

3 AMPS D.C.
RE330, 420 plv, 6/~
RS340, 560 piv, 7/~
R8350, 700 piv, 7/6

R8360, 840 piv, 8/-
RA8370, 980 plv, 9/-
R8380, 1120 piv, 10/-

STC SILICON JUNCTION RECTIFIERS, HALF WAVE

§ SILICON FULL-WAVE BRIDGE RECTIFIERS
1B20K 10 100 piv, 2 amps, dimensions 1.4x 1.4 x .6in. 25/~
1B40K10 100 plv 4 amps, dimensions 1.4 x 1.4 x.6in. 80/-
1B100M10, 100 piv, 10 amps, dimensions 2} x 2} x lin, 85/~
Postage 1/6 per rectifier.

Ray Tubes and semmondncton Send S.A.E. (loolscap)
now to get your copy iree of charge.

WE REQUIRE KLYSTRONS
TYPE 723A/B and 2K25

Also Valves
4C35 5C22 and 8/3

30/- paid subject to test

0A2 8/- | 6AG7  8/- | 6F5G 8- | 10F3  8/- ] H EL22 15/- | HY90 4/6 | PL83  6/6 | U193  7/-
0A3  10/- | 6AH6 10/- | 6¥6G  5/- | 10F8 10/~ First Quality Fully Guaranteed |ni5; 136 | k1s 7- | pLes  of6 | v2s1 6/
0OB2 8- | 6AK5  5/- | 6F7 5/- | 10F18 9/- EL34 9/6 { KT32 @/ | PL302 13/- | U281  12/-
0oCc3 6/- | 6AL5  3/- | 6F8G 5/ | 1011 78 EL35  5/- | KTas 17/8 | PL500 13/8 | U282  12/-
0oD3 /- | 6AM6  4/- | 6FI11 8/- | 10P13 15/- EL36 8/8 | kT41 76 | PTL5 16/~ | U30l 11/-
0Z4A B/- | 6ANB 10/~ | 6F12 4/- | 10P14 15/- Ki38 17/8 | KT44 5/- | PX4 20/- | U403 -
1A3 4/- | 6AQ4 5/- |6F13 6/ | 11D3 /- BL41  8/6 | KT45 15/ [ PX26 15[ U404 o/
1A§GT 5/- | 6AQ5 5/6 6}“13 15/- | 11D5 7i- BRAND EL42 718 | KTe6 18/- | PY32 8/8 ) Usol Y
IATGT 8- | 6ARS  8/- [ 6F15 11/~ | 12AC6  8/- EL8L  9/- | KTe7 45/~ | PY33 8/8 | UABCSO 5/3
1B3GT 8)- | 6ARS  8/- | 6F17  B/- | ;oapg g). EL82  8/-! gy gy | PYBO  5/6 | UAF42 9/-
IhGT B |OARS 1S Ghn a0 | 12AES 76 Biai 4 KIS 8.0 LV% o6 | Uneu S
it 8 |oass e |okn a4 70 ELECTRONIC VALVES |Es 7| o e g |veol s
1G4GT B/~ | 6AS7G 15/- | 6F20  121- | 1ourts 5/ EL8S  8/- | ypyy gy | PXB8 8/ | UBFS0 /6
1Ghan - feaTe  aje | DS 1S |1ATT 41 |gopig g 957 8- | DROL ) | HCC 68 Eiol s | AL | V0L 1ol | URtet 1o/
Lac of |SADE 88 | Gra 9 |12aUs 6 /6 | 9oea  4/. | DFe2  2/6 | BCCs>  5)- | BLos  s)- | MSIPENSI | hygor 1. | Ucoz 8-
NsaT o | SAVeerA’ |arse  af- 1R 30PI9 13/- | 959 8/ | DFes  7/- | ECC86 7 | ELseo sgf. | MYPEND | gpay o | Ueoss o
1R4 8/- 1/- | 6J6 3/8 | 1oavs 30PL1 15/- | 991 7/- | DHE3  8/- | ECC88 8/- | EL821 /- PABCSO 76 | QP25 5/- | UCC8s 6/8
iRb 8/- | 6AV6 5/- | 677G B/~ | 13aws 30PL13 15/ DH01 7/6 | ECCO1  3/8 | EL822 16/- | pey 11/ | QP20 5/- | uCFso 9/8
184 5/- 6AW8A12/8 [3:¢10 - 15AX7 30PL14 15/- DK32 8/- | ECC189 11/- | EM34 13/- P(,ss 11/- | QQV02-6 UCcH21 9/6
8| ie ORACT B | 12avy for- Day 61 | Hoosorisle | EMBo 7 | BCY, U8 Vomes )
1 - | 6B8 7f- | BK8 8/- b - | B 7 E - < . | Q@v03-10 | UCH43 8/-
ISGT 8- | gpac 2;6 Wno  af | 12B4A 121 DEo i | EORSO 7| Bust 3l AU 30/- | UCHS1 6/3
1U4 - 5 2 - S8 EMs4 b B A
105 3;- e 1%/,‘3 gLsGe 5,‘3 12BES B stk DL33 6/ | ECFe2 | B 13‘- TS HE QQVOs-S0, | Vores b
vz - | SBAT Mgl gy | 12BET 35L6GT 8- DL35  5/- | ECF8G  9/8 | EMM&03 Do 111 | Quss/s /8 ) UCL83 9/
1X2B  7/- | gpFe 6. | 6L18 /- | 12BY7 4/8 DL66  20/- | ECHS35 11/- 10/- | 8 11/- | gs92/10 4/- | UFS  10/-
20964 - | ahpe 15/ | 6120 5)- | 1203 10/- DL6S  10/- | ECHA2 9/8 | EN31 15/- | PCCBUO 11/~ | gags/10 5/6 | UF41  8)-
2c 6 | SRl o | Gnmor 97 | 2L P pLe 16 | mOUSL 513 | ENOL ol- | FOUNO NG | Qlsossl | DR o)
2C51 E 3 g - £5 T i35 - | E EN92 H[gucE Q81200 10/- | UF43  8/-
0wa 19 | SBILS TG 0P AR | 12K7GT 7 ) SousGT 518 DLo2 5/ | BCHBe 9/- | BsL  7- | ECEBO /3 | Gaiog2 876 | TFS0 /-
2021 B/~ | ¢BL aare | 6o 18- | 12KS. 8- 142 /- DL93  4j- | BCL8O /- | EYRL 7/ | PCFS2 6/8 ] 091903 8/6 | UFSs  7/6
2E26  28/6 GBK;A 9// 607 . | 12UIG 4= fdmu o 8l- DI94 /- | ECLB1 7/6 | Eves 9/~ | PCFS7 11/8 | gs1215 12/- [ Urs6 /-
3A4 4~ | eRIAGTA = | 6947 - 12847 71- | 50A5 12/ DLY5  7/- | ECL82 6/3 | KY84  7/6 | PCFA0D 10/- | QvO03-12 UFs9 7/
e J5|Mery | 4G i e u B 76 | CIE BN R RO U | avosady| BiAL 86
- T | 128G - > ; 2C - 7 - 2 QV05-259/- | UL84 8/
gB7 b | OBNG w8 O3S B |lssuy 4l | socpsasye DY30 8/~ | ECL8S 11/ | Ezoy 6/ | POFAOSLL- | k1 8J- | UMs 10/
3B2s  49/- | gBAT 10)- | esa7 6l ll)sl7 4/- | 50L6GT 6/- Dyss 6/6 | ECL8G 9/- | EZ35  5/6 I:(‘F‘Nou 12/- | R2 8/- | UM80 5/
3D6 4/- | eyRs 5. | 68M7  4)- 1‘:}(7(11,7//6 Skl 7)- E88CC 12/6 | EF36  §/- | EZ40  7/8 ;gf:gsgll& RI0  15/- | UMB1 10/-
R AL AR A A BECCMT Mg 87 AL WM IM T\ G
3QseT e/¢ | BBWE - | Gl e s;. 128R7  5/- | 75C1  13)- E180CC 8)- | BF10  9/- | EzZsl  5/- | PCLe2 /-l gsps1  §/- | UUS  7)-
84 5/- gg‘gg 13’- oNToT ol | las7 - 18/- | 80 8/- EIS0F 17/6 | B4l  8/6 | Ezoo  4j- | PCL83 8/8 | spel  4/- | UUS  7/-
3v4 8/- /- 6397 E ?OQI 8/~ | 83A1 12/ F182CC 28/- | EF42  11/- | GS10H 40/- | PCL84 7/6 | SU45 15/- | UUL0  8/-
1654 80/ | 6BZ7 11/- | 68Q f- | 20F2  13/- | 8541  25/- EA50 8/- | EF52  8/- | GTE175M PCL85 9/~ | BU2150A UYIN 9/-
4B32  89)- | 6C4 3/6 20L1  13/- | 8542 7/8 EABC80 6/6 | EF54  6/- 12/- | PCL8G  B/6 12/- | UY2L  9)-
i, 9| e B s e el Al Al St Al
4ATHA - - - 3 E BA P42 - | GZ3 PCLS00 12{- | TP25 5/- | UYS2 9/
4TSP 8- | 606 4/- 20P4  13/-) 00AV  46/- Auans/- EBC33 7/ | EF83  10/- | GZ32  10/- | PCI.80110/8 | TP2620 7/6 | UYS5 6/
e E A AL el O AR R S R AL Ak
5RAGY 9/- | 6C) 5j- | B0 bars. ai- | oecy Bar | Atass i | mhces S8 | Eves &g }’lAsmso S e | Tae | vim e
5U4G  5/- GCDﬁGA17/- 6Y6G  9/- | 9576GT 11/- | 117N7 30/- | AW6 5/- | EBCO1 5/- | EF91L  4/- [ HBCYO 5/- 12/- Uu/14 8/- | WSIM 6/
5UAGB 6/6 | 6CG7 7B6 11/- | 2817 7/~ | 150B2 10/- | AZ1l  8/- | EBFS0 7/8 | EF93  4/6 | HBCO1 5/8 | PEN46 6/- w7 7
5U8 8/- | 6CH6 e/- 7B7 7/- | 30A5  7)- | 150B3 8- | AZ12  9/- | EB¥83 8/- | EF94  5/6 | HF93  6/- | PEN220A UlRl"O 8/6 | W20 10/-
5V4G  $/8 | 6CL6  9/- | 7B8 8/- [ 30Cc1  6/3 | 211 30/- | AZ31  9/- | EBFRY 7/ | EF95  5/- | HF94  8/- 7- | U2 7- | X76M 716
5Y3GT 5/ | 60U6 11/ | 745 11/- | 30C15 11/8 | 310A  25/- | AZ41 7i- | EBL31 20/- | EF96 2/6 | HL2 4/- | PEN38310/- UZ‘Z 8/- | XC12  8/8
5Z3 7/8 | 6CW4 12/~ | 7CH 6/6 | 30017 11/6 | 311A  85/- | CBL31 15/- | EC&6 12/- | EF97 10/- | HL2ZK 4/- | PEN3R4 7/- | U25  12/6 | XC15  4/8
5Z4G 7/~ | 6CY5  9f- | U7 5/- | 3008 11/- | 807 9f- | DA90  4/- | EC88 11/~ | BF98 10/- | HL23  8/- | PEN453D | U26  12/6 | XC16  7/-
6/30L2 8/8 | 6CY7 11/- | THT 8/- | 30¥5  10/- | a11 40/- | DAC32 7/6 | EC90  2/6 | EF183 6/6 | HL23DD 8/- 10/~ | U27 716 | Y63 8/-
6A8 8/- | 6D4  15/- | 87 29/~ | 30VFLL 14/- | 815  35/- | DAF40 10/- | EC91  5/- | EF184 6/6 | HL41  4/- | PENA4 7/8 | U37 /- | Y05 /-
6AB4  6/6 | 616 3f- {7Y4 8/~ | 30FLI2 18/ | 832 20/- | DAF91 4/8 | EC92  8/6 | EFR00  8/- | HI42DDS/- | PFEs /6 | U50 5/- | 222 5/6
7 6DK6  8f- | 744 6/- | BOFLI3 8/- | 837 17/6 | DA¥92 6/- | ECC35 17/- | EF804 21/- | HL92  6/6 | PFRI8 10/- | U52 8/6 | 262 5/-
6ACSGT18/- | 6DQ6G 11)- | SBWS  7/- | 30FL14 13/- | 866A 14/- | DAF96 6/8 | ECC40 96 | EFS1L 12/- | HLY4  7/- | I'FL20014/- | UT0 48 | 263 9/-
6ACT  4f- | 6BGGT 8/- | 10C1  12/- | 30L1  5/6 | 8724  40/- | DCOO  7/- | ECCT0 15/« | EF8I2 10/ | HL132D 4/- | PL36  9/- | U786 44~ | z66  10/-
6AF4 10/- | 6EA8 11/- | 10C2  13/- | 30L15 15/- | RR4 15/- | DCC80 7/~ | ECCBL "4/- | EF8I4 12/- | HL133DD | PL3% 16/ | UT8 4/ | 2759 23/-
6AF6G 11/- | 6FL  14/- | 10Dl 7/- | 30L17 15/ | 855 3/- | DF33  8/- | ECC&2 &/~ | EHOD  7/8 10/- | PLA1A 7/- | USL  10/- | Z803U 15/-
6AG5 2/6 | 6F4 30/~ | 10¥1 9/~ | 30P1Z  8/- ] 966 2/- | Dr64  5/- | ECC83 6/- | EK90  4/8 | HN309 15/- | PL82  7/- | U191 11/~ 1 Z90OT 13/-
TRANSISTORS MULTIMETERS D“Lmnfl’;m“s da
, Low Impedance, balanced armature. Earpieces
0Cl6 25/~ | OCBDM 5/- | ACY19 6/6 )| GET113 5/- TYPE MF 15 can be used as sound powered Microphone, 10/-. ™
0C23  15/- | OC83 5{- ACY:A)O 5/{- | GRT114 4/- A.C.and D.C. voltage ranges: No. 10 Assembly. Moving Coil Headphones with moving
0C24 17/8 | OC84 5f- | ACY21 8/-| GETI15 8/6 0-10-50-250-500-1000V . ¢coil Hand Microphone fitted with press-to-talk switch.
0ces 9//3 0C122 14/- 23\1{;«’5 124- GE$116 12/- D;,O;\erl‘elnt rang: Rubber ea.rpads Cord terminated with army type 5-point
0C26 8- | 0C139  8/- - | GET875 9/8 WA-10-100 . Low lance. Brand new, 20/- ea.
0C28 12f8 | OC140 10/- ADH‘Q 18/- | GET88012/- Resistance ranges: 100MQ-1M Q. Small quantity available if second hand mem,bhes,
0C2e 1479 | OC14l 22/6 :E}?i lg;- MATI101 8/8 The meter is glgootaalllhbrated for checked, in perfect order.8/6 ea. P. & P. 3/6 per set.
0C170  8/- - | MmATI2 (10-1000H), ¢
8‘(:;?;,5‘, igjg oC171 8- | AF115 7/- %{A%z? ;;g (0 6 ¥) and output level mela\uuréy-
oC4z 5/~ ) 0C200  7/6 2:‘%11(7; ;‘- T1166 6/~ ments.  Sensitivity 20000 V.
» 2] i = | v30/3 b Accuracy +2.5% for D.C. and
0c43 9/ [ 00201 17/6 | iy yg yq,7 1 Y3O/SUESY/- 149 for A.C. measurements. CATHODE RAY TUBES
oCat 5/ [ 00202 18/8 | o0 Tgi”| 26309 5/
0C45 4/¢ ) 00203 10/6 AF125 g/ | 26371A 5/- Dimension: 53 x 33 x 1}in, Price £3.3.0. DG7-3, 55/- 0973, 80/- 48P31, 200/-
0C79 5/- | 0C204 15/- | 4pjog  g). | 26381 5/~ Ty‘pe 108-1T: 24 range precision portable meter. 5000 DG7-65, 80/- 3GP1, 40/- 5BP1, 80/~
0c71 - | 0C205 15/~ | 4F1o7  g)- | 2N697 13/- | op.v. D.C. Volts: 2.5-10-50-250-500-2500V. A.C. Volts: VCR138, 50/~ 4GP4, 100/- 5CP1, 40/~
0072 Bf- | OC206 22/ | 4oy gasg | 2N1134 37/- 10-50-100-250-500-2500V ; D.C. current 0.5-5-50-500mA VCR1394, 30/- 48P7, 200/- 5UP7, 80/-
0C73 /- | ACL07 10/- | 4pzy) 17). | 28002 /- Resistance 2000-20,000 ohms; 2-20 megohms. 1'ower 09D, 80/- 48P11, 200/- 90EG4P, 180/-
0C75 8/- | ACI26  8/8 | AFZ12 12/6 | 28003 20/- output calibration in A.C. for 600 ohms line. Complete
0C76  8f- | ACI127 6/6 | ASY26 6/6 | 28004  20/- with prods and batteries, £5.5.0. P. & P 5/-.
0077 8/ | AC128 B/~ | AgY2d 6/@ | 28005 50/
0C78 . | AC176  7/8 | ASZ20  7/6 | 28006 20/ Our new price list of Valves, Tubes and Semiconductors is 5 AMPS THYRISTORS. Gate Voltage 3.25V. at 120mA.
OC78D 5/- | ACY17 8/8 | A8721 15/- 28012 140/- now ready. In addition to listing prices of some 2,300 200 piv., 18/-; 300 piv., 15/-; 400 piv., 17/6.
OCBIM §/- | ACY18 5/6 | GET103 5/6 | 28018 60/- types it is a useful relerenee work giving: Valve and Tnbe

ZENER DIODES

3.9v. Z2A39F, 5/-. 4.25v. VR425A, 8/6; VR426B, 8/-
4.3v. OAZ208, 6/6. 4.7v. 0AZ200, 10/-;
4,75v. VR475B, 6/68. 5.8v. 0AZ202, 7/-;
0AZ222, 9/8. 5.75v. VR575BA, 8/-. 8.2v. 0AZ203, 7/-;
QAZ210, 6/-, 8.8v. OAZ204, 7/-; OAZ224, 10/-. 7.0v.
. 7.5v. OAZ205, 7/-; OAZ211, 6f-, 88v.

. 9.1v. OAZ207, 9/6; 0AZ212, §/6. 11. ov.
VRI1A, 8/-, 18.0v. K844B, 8/-; 0AZ213, 6/8, 13.0v.
VRI3A, 8/-. 18.0v. BZY20, 7/6. 20.0v. ZNB20, 9/6.
80.0v, BZY11, 8/6, 80.0v. BZY13, 8/8.
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= PRACTICAL
- WIRELESS

blueprints

The fo//owing 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 Strand Amplifier

The PW Signal Generator } (Oct. 1962)  &5/-

sure (Dec. 1962) 5/-

The Berkeley Loudspeaker Enclo-
The Luxembourg Tuner

The PW Troubadour

The PW Everest Tuner (June 1962) 7/6

The PW Britannic Two
The PW Mercury Six (May 1962) 6/-
Beginner's Short Wave Two

S.W. Listener’'s Guide (Nov. 1963) &/-

N S

PW “Sixteen” Multirange Meter . } (Jan. 1964) 5/-

Test Meter Applications Chart

The Celeste 7-transistor Portable
Radio . . (June 1963) 5/-
The Spinette Record Player

Transistor Radio Mains Unit

7 Mc/s Transceiver ) } (June 1964) 5/-

The Citizen (December 1961) .. .. g 5/-
The Mini-amp (November 1961) Ao .. 5/-
The Beginner’s Short Wave Superhet (Dec. 1964) 5/-
The Empire 7 Three-band Receiver (May 1965). . 5/-
Electronic Hawaiian Guitar (June 1965) .. .. 5/-
Progressive SW Superhet (February 1966) .. 5/-

Beginners’ 5-Band Receiver
Home Intercom Unit

’ } (Dec. 1966) 5/-

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN
Y THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL D ¢
RADIO, TV OR AUDIO EQUIPMENT.

PRACTICAL
WIRELESS

query service

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.

‘OUERY COUPON

H This coupon is available until 9th June, 1967 and
must accompany all queries in accordance with the |
rules of our Query Service. |I

PRACTICAL WIRELESS, JUNE 1967

Published on or about the 7th of each month by GEORGE NEWNES LIMITED. Tower House. Southampton Street, London, W.C.2, and printed in

England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand:

ORDON & GOTCH (Alsia) Ltd. South Africa:

CENTRAL NEWS AGENCY LTD. Rhodesia, Malaw! and Zambla: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription

rate including postage for one year: To any part of the World £1.16.0
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NEW SOLID STATE HIGH FIDELITY EQUIPMENT *
- NEW STYLING - NEW MODELS - MONO & STEREO

MP3. Mono Preamplitier. All silicon low noise zener stabilised circuit. Full range of
coutrols—iuliy equalised inputs for Xtal PU, DW/Xtal Mic, Radiv Tuners, Tape
lead and Preamp Replay. Supplied built and tested, on metal chassis, complete
with front Grey/ditver panel, Aluminium Knobs and Handbook. Output 250wV,
Supply 12 to 60 volts, BmA. Overall size 93 x 1§ x 1. MP3 Price £6.19.6, v.p. 3/-.

e

IMPROVED PERFORMANCE

THE FINEST VALUE IN

SP8-2. Mono/Sterco Preamplifier. Uses 8 Silieon/Germanium devices, Zener
stabilised. Completely new low noise design. Full range of controls and tilters.
1nputs for Magnetic/Xtal/Ceramic Cartridges, Radio Tuners, Tape Preamp.,
microphones, Tape Head, etc. Record output socket. Suppiied built and tested on
metal chassis with Grey/Silver front panel and matching knobs. Complete with
Input Bockets and Handbook. Output 250mV per channel. Supply 9 to 60 volts
4mA. Overall size 12 x 3} x 3lin.

SP4. Mono/Stereo Preamplifier, as previously advertised. Complete with Front
Panel and Knobs. Size 9 x 3} x 1§in.

speakers, 40/45 volt supply, uses 8 silicon and germaninm devices. Inputs 100mV
for 12 watts, rexponse -+ 1dB 30 ¢fs to 20 ke/s. THD 0-29% at 12 watts. ifigh gain
stable push-pull output deslgns. Built on to metal chassis as illustrated. Overall
size 5 x 2 x 3} ins. Complete with handLook.

MPA12/3 Price £4.10.0, p.p. 2/8.
MPA12+12. Twin Amplifier for Mono/Stereo use with above preamplifiers.

Consists of two matched MPA12/15 amplifiers—see above— on single chassis.
Output for 10 to 16 ohm speakers. 40/45 volt supply. Overall size 10 x 2 x 3{in.

MPA25. 25 watt Power Amplifier for use with above preamplifiers. New Jdesign and
layout with improved response and overall performance. Output for 74 to 16 ohm
speaker systems. Input 180mV for full output. Push-pull circuit uses 10 silicon and
germaniam devices. Supply §0/60 volts. Overall size 8 x 2 x 3}

HIGH FIDELITY — FULLY GUARANTEED
CHOOSE A SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS

Choice of
PREAMPLIFIER
POWER AMPLIFIERS
MAINS UNITS

MAINS UNITS.
1107240 volt 40/60 c¢fs input.
AC/DC fused. Fully siuoothed and
isolated, Mu series has additional
chokejeapacitors  filtering  and
punel voltage selectors. All types
on metal chassis.
PS24/40. Output 24 and 45 volts
1 awp. for use with 1 or 2 MPA12/3,
MIPAIZ/16, or (}) MPA12+12
Price 70/- p.p. 8/-
MU24/40. Choke smoothed. Output
24 and 45 volts 1 amp. for use with
1 or 2 MPA12/3 and MPA12/16
or (1) MPA12+12. Price 87/8
p.p. 36
MUB0. Choke smoothed. Output

SPg-2 Price £14.19.6, p.p. 5/-.

SP4 Price £10.19.6, p.p. 3/6.

MPAL2+12 50 volts 1 amp. for use with 1 or 2
MPA25 MPA12/3 and MPA12/15, 12 watt Power Amplifiers for use with above pre- MPA23. Price 85/- p.p. 4/-
M1:1512/3 amplitiers. Improved response and performance with even lower distortion levels.

an 2/ : 5 4 2 L MIALLZ/1S 6

a2/ MPAI12/3 for 3 to 5 ohm speakers, 24/28 volt supply. MI'A12/15 for 10 to 16 obm RECOMMENDED SYSTEMS

MP3+MPAL2/154+ P840 £14.12.6
p.p. 6/6
MP3+MPA12/3+P324 £13.17.8
p.p. 6/6
MP3+4 MPA25 +MUG0 £18.5.0

p.p. 8/-
8162+ (MPAL2 + 12) + MU0
(or (2) MA12/15) £28.5.0

p.p. 10/-
8$P6-2+ (2)MPAL2/3 + MU
£28.15.0 p.p. 10/
8P6-2+ (2)MPA25 + MUG0
£33.5.0 p.p. 10/6
8P4 +(2)MPAL2/15 4+ P840
£24.0.0 p.p. 9/-
8P4+ (2)MPA12{3 + P824
.15.0 p.p- 9/-
MP3 4+ (2)MPA12/15 + MU406
£20.17.6 p.p. 8/-
MP3+(2)MPA12/3 + MU24
£19.7.6 p.p. 8/~

COMPLETE BROCHURE
FREE ON REQUEST

MPA12/15 Price £5.5.0, p.p. 2/6.

MPA12 +12 Price £0.19.8, p.p. 4/-.

in.
MPA25 Price £7.10.0, p.p. 3/6.

‘EXPLORER’ (PW Jan 1967) Ali parts
(less chassis) 78/8 P.P. 2/6.

MULTI-BAND RX (PW April 1967).
Ali parts £8.8.0, P.P. 4/-. Parts Lists on
request.

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
1967 CATALOGUE. EVERYTHING
YOU NEED IS LISTED AND AVAIL-
ABLE FROM STOCK.

SEE PAGE 159 FOR
== FURTHER RANGE

OF STOCK ITEMS

GLOBEMASTER MW/LW/SW
PORTABLE RADIO TO BUILD
Full 3-waveband tuning. Pushbutton wave.
change. Superhet printed circuit design.
Black-chromed cabinet 11 x 74 x 3}in-
(8W 17-50 metres). Ear/Reeord sockets. 1
watt Push/Pull output. 6 Mullard Tran-

sistors.
Handhbook TOTAL COST [
on request TO BUILD £7'1 9'6 3/6

TOURMASTER TRANSISTOR

CAR RADIO—BRITISH MADE
7-Transistor MW/LW Car Kadio. 12 volt
operated.d wattontput. V' ush-button wave-
change. R stage. Supplied built, boxed,
ready to use with Speaker and Bafile. Car
fixing kit and toanufacturers’ current
guarantee.8pecial Bargain Offer. Buy Now!
LIST PRICE 15 GNS. £7 1 9 P.P.

Push button version 416
£11.19.6. I.P. 4/8.

BRITISH MADE STEREO TAPE
PLAYER FOR CARS 32 gns.
Mono version 28 gns, also F.M./Med.
wave/Long wave Car Radio 25 gns,

VHF FM TUNER TO BUILD
LEAFLET ON REQUEST
87/105 Mc/a Transistor Superhet. Geared
tuning. Terrifle quality and sensitivity.
For valve or transistor amplifiers. 4 ¥ 31 x
2}in. Complete with dial plate. 5 Mullard
Transistors plus 4 Diodes. (Cabinet

Assembly 20/- extra).
£6.19.6 5;

TOTAL COST
TO BUILD
FM STEREO DECODER

7 Mullard Transistors. Printed Cireuit
Design with Stereo Indicator. For use with
any valve or transistor ¥, Uses pot cores
to Mullard design aud ger. and silicon tran-
sistors. Leaflet on request. As used by

BBC and 1TV,
Comp?:t‘c Kit Price £5'1 9' 6 P.P 2/-

BUILD A QUALITY 2 OR 4

TRACK TAPE RECORDER
3-speed version using ‘363 'decks
® TWO-TRACK. Deck £10.10.0. Martin
Amplifier. £14.19.8. Cabinct and speaker
7 gns, Complete kits with FREE T7in.
12001t . tape, sparc spool. PP
Today's Value £45. 27 gns' 15/~
® FOUR-TRACK. Deck £13.10.0. Martin
Amplifier £15.19.8. Cabinet aud speaker
7 gns, Complete kits with FREE 7in.
12001t tape, spare spool. P.D,
Totays Vatue o, 30 gns. Ty

DEA0 RECHARGEABLE BATTERY
@ 9.6 volt 225mA/H .. 20/~ P.P. 1/
DEAC CHARGER

To charge 3.6 volt and 9.8 volt packs.
Fully mains Isolated
in moulded case.

ALL

2

e ———
ITEMS FULLY GUARANTEED

MAYFAIR PORTABLE
ELECTRONIC ORGAN

Now available as

® Complete kit of
parts

® Built and tested

@ Prebuilt assemblies

Reverberation unit and
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.

@ Plug-in printed circuits ® 170 transistors and devices @ 10 selected tone
colours @ Fully sprung keyboard @ Vibrato @ 6 Octaves of lgenerators @
Simple locked-in tuning @ 110/250 volt mains unit @ Cabinet size 303" x
151" 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. START BUILDING FOR AS LITTLE AS £5.

COMPLETE RANGE OF ORGAN
PARTS IN STOCK.

H.P. FACILITIES AVAILABLE.
TRADE/EXPORT SUPPLIED.

RELAYS—MOTORS—SWITCHES—MINIATURE COMPONENTS—

TRANSISTORS AND DEVICES
Complete range in stock all types for every purpose. Also panel and multi-
meters, precision components, radio control crystals and parts, transistors,
tuner diodes, thyristors, ldrs, zeners, rectifiers and Qiodes. Everything you
need for amatenr and professional applications—see 1967 catalogue. The
largest range in the eonntry. Suppliers of quality ¢ ts and i t
for over 21 years.

FULLY DETAILED LEAFLET AND
PRICE LIST ON REQUEST

Call for demonstration and play the Maylair

LISTS AVAILABLE
(Incorporated in  full catalogue)
@ Transistors/Rectifiers/Sers/Valves/

Crystals/7Zeners ete. 24 pages 1/-.
@ 4 page Hi-Fi free stock list with
discountg. All popular makes.

TUNNEL DIODES 1mA22/8;5mA
15/-; 15mA 12/8, Brand new at fraction
of normal price. Free Specs. supplicd.

1967 CATALOGUE

Have you a copy? Fully
detaited and illustrated.
Over 200 pages of comn-
ponents, equipment,
cte. Over 5,000 stock
items. Fully detailed and
illustrated. PRICE 8/6,

HEARYS [tADIn LTD 3

post  paid. Five free
HENRY'S RADIO LTD. i vy e
303 EDGWARE RD.. LONDON, W eatalogue.

0! .2

P A Ddington 10089 (8TD 01-723'1 008)

Open Mon. to Sat. 9-8. Thurs. 1 p.m.
Open all day Saturday

200 PAGES—PLUS!
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