MAY
1967

PRACTIGAL

=S

A MULTIPURPOSE

AUDIO SWITCH

. SPECIAL
a0 1IN THIS" 1ISSUE

.;,_3. A 70 cm Converter §

Band S|mple .
IReflex [ Analogue §
# Computer i




{Regd Trade Mark)

SOLDERING EQUIPMENT

FOR
THE
RADIC
CONSTRUCTOR

ILLUSTRATED

2" DETACHABLE
BIT INSTRUMENT

x {List No. 64)
[2:(8 IN
B PROTECTIVE
fut
i SHIELD
WITH

ACCESSORIES
(List No. 700)

d5iors

FOR CATALOGUES APPLY D/IRECT

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE

GAUDEN ROAD' Telephones:
LONDON, S.W.4 MACaulay 0291/3

Telegrams: “SOLJOINT” LONDON SW4

N O MBR EX INSTRUMENTATION

T — ! WIDE RANGE
TRANSISTORISED
SIGNAL GENERATOR
MODEL 27

: . <k Range 150Kc/s-350Mc/s
1! < Direct Calibration
Y Mod. or Unmod. output
% Accuracy betterthan2%
£10.18.9.

ALSO AVAILABLE
C.R.Bridge 62 .. .. £9.89
Inductance Bridge 66 £18.8.9
Power Supply Unit 61 £6.16.6

WIDE RANGE TRANSISTORISED
AUDIO GENERATOR 63 -

Y Range 10¢/s-100Kc(s
<% Sine or Square Wave
< Accuracy & Low Dist.

v Calibrated Output
£17.3.9

All prices include battery: post and packiﬂg'

S.A.E. for Trade & Export Prompt
Leaflet Enquiries Invited Delivery
NOMBREX LTD "5ision

Estuary House, Camperdown Ter., Exmouth, Devon

fnr quick )
faultless
sﬂl ering

Containing 5 cores of non-corrosive flux, instantly
cleaning heavily oxidised surfaces. No extra flux
required. Ersin Multicore Savbit Alloy reduces wear
of copper soldering iron bits.

SIZES SIZE 15
§ | HANDY SOLDER 21 ft coil of 60/40
i DISPENSER

forsmailcompon-

coil of 18 s.w.g. -
ents, transistors,

Ersin Multicore

. Alloy, 22 s.w.g. In
E a dispenser. |deal
¥

|
Contains 12 ft. |
l
I
|
|

Savbit ‘Alloy. diodes, etc.
A 2/6 each 3/- each
s =~ BIB MODEL 8
w SIZE12 )44 WIRE STRIPPER
F' 1deal for horie :7:_{53 AND CUTTER

g

i ) without nicking
Mg of 18 s.w.g. Ersin h
S ET h # Multicore Savbit PHEr v, B

s ,v:"’;;,l Alloy on a plastic wire and splits
\ ’;.’b;l reel.  15/- each
(4
-

plastic twin flex.
From Efscirical or Hardware shops. If unoblainable write to:
T&ulticarp Solders Ltd., Hemel Hempstead, Herts.

Plastic cushioned

|
i l
;' w3 constructors. | i i pile sl e 1ol
'}:" Contains 102 fr. | g IESHISHIATE
¥
I
I
|
J handles. 8/6 each

% /




| 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
than acetate, sub-standard, jointed or
cheap imports. TRY ONE AND
PROVE IT YOURSELF.

Long Play
225£t. 2/9
4in. 450ft. 5/6
bin, 900£t.10/6
53in. 1,200, 13/-
7in. 1,800it.18/6
Triple Play
. 4in. 9001%.13/-
Sin. 1,800ft.25/-
5%in. 2,4001t.34/-
7in. 3,600ft.44/-
Quadruple Play
3in. 600ft, 8/

Standard Play
3in. 150t. 2/3
4in. 300ft. 4/8
Gin. 600£t. /6
53in.  900ft.10/6
Tin. 1,200£.12/6

Double Play
3in. 300ft. 4j-
4in. 600it. 8/
bin. 1,2008t. 15/~
53in. 1,800£5.19/6
Tin. 2,4001it. 8%/-

3in.

Postage 1/~ reel.
Post Pree less 5% on threereels.

Quantity and Trade enguiries invited.
NOTE. Large tape stocks at all branches.

BARGAIN PARCELS

Including variable condensers, i.f. eoils, loud-
speaker plugs/sockets, knobs, pots, condensers,
resistors, nuts, holts, cabinet fittings, switches,
transformer choke, rectifier, transistors at a
small fraction of list value. Due to heavy
demand we are now packing them in geveral
sizes—IRY ONE.

'ORDER NOW £8-10

! H FUARANTEED
: e TRANSISTORS ~UARANTEED
Iarnsis t orise d Mullerd Matohed Output Kits 00S1D and 20681 .. .. .. 9/6
R.F. Kits 0044, GC45 (2) 3 transistors e e .. 9/6
GERMANIUM DIODES
General Purpose miniature detector A.V.C. etc. 6/6 doz. sd'
Gold Bonded highest qual-
ity. Individually tes- 1/_
ted 9/6 doz. LATEST
CALLERS WELCOME — Demonstration without | SILICON H.T. GARRARD
obligation at all
branches RECTIFIERS AU Faclory Fresh. AU with cariridge.
Guaranteed performance. EV26 Ceramic Steres cariridge fitied to
. Top malkes. Tested 250v. any deck for 15/- extra.
working. 120 mA 2/9
(3 for 6/8) SL78
500 mA 7/6 . £8.19.0
(3 for 19/6) - €5.10.0
. £6.5.0
T ) . T £6.10.0
it This beautifully compact £8.10.0
%ﬂ;:’ q: 6 transistor machine (gize £9.19.0
e " 8x 4 x2%in.) will give quiet- ... £18.10.0
' er, more interference free re- ... £24,18.0
15E cePption. Months of use from a 000000000000 0oBE £88.10.0
i ;g‘ staﬁdard 9 voli battex;y or ihts
= §niall power requirements can be
HIGH QUALITY: ek drawn from any amplifier. Low B'S'R' BARGAINS
LOW NOISE- ' noise frequency changer with 59/~
' * smooth 2 gang tuning feeding no less 85/=
BATTERY OR MAINS than three LF, stages coupled to a 89/
OPERATION double-tuned disoriminator termimating in 99/~
an L.F. stage giving ample output for all £6.10.0
quality amplifiers,
. CARTRIDGES
: X : . n G"Séz' (Giarratg hg:émo ........ ég{-
Faire _ - i e - = EV26 Garrar ereo Ceramic -
avoi ﬂ'f.‘:dﬂﬂﬂ”?ﬂﬁ'ﬂﬂf EUPHONIC SUPER (eramic /
Stereo  Diamond 100mV
Ouiput .................. 29/~

STEREQO PORTABLE

Blbs. (post3/-).................... 9/~
7ibs, (post /- .1 1Tl 17/6 CABINETS
141hs. (post 8=y .. ...... .. 11 29/~ Latest black and silver metal finish.
Cgijsisting of centre ca.bizlet gize
164in. x 12in. ¥ 8in. deep with lift up
AVOID AMPLITUDE DISTOR- i GUARANTEED 3 MONTHS | lid together with two 10 z 6 spoaker
a ue In BY RETURN OF POST cabinets Whiih clip on engds of main
cabinetsize y,in.x;:’:ﬁ.xzn.x ip.makjglg
TI O N WITH YO U R H l - F I AM P' Hatisfaction or Money Back Guarantee on goods if returned unused within 14 days. gz?uqifl?t;f cglfril;e Xﬁtlgﬁ;s‘x %‘ﬂ]
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE |izke almost any autochanger or
S I A BI Ll s E D TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2-11 6d. per valve. Free over 12. ﬁ%ﬁ?ﬁg ;}'pprox. £3.19.0
14 2/3)6KSGT 9/6]20P4 17/9) ECCSS 9/6|GZ34 10/6|SP6L  2/9 | Ditto, but less chrome,
TRANSISTOR POWER SUPPLY | i85  os9ler1 o/6)|ssteer 7| ECFS0 7/9|KTe1 13)-|TDDa 3= | tekers mdomema™  £2.19.9
184 4/9|6L6G  8/6]|25Z4G 7/-| ECFS2 7/6/KT63 5/9] Ul4/18 7/6 | MONO PORTABLE CABINETS.
185 4/6|6L18  7/9:30F5  9/-| ECHS1 10/-|KT66 19/6|U25  9/6 | BS.R. tape deck or single record
@® VARIABLE 0—15V. AT 1T4 3/-|6LD20 8/6{30FL1 9/9| ECH35 11/- KTS8 27/6!U26 9/8 | player, new, attractive
. 2D21  5/8|6P25  12/-;80L15 11/6| ECHAZ 10/6|RTW6L 5/9|U35  12/6 | finish, half price. 19/6
0—1 AMP 3A5  68/-|8P28  0/6|30P4 11/6| ECHS1 6/9|KTW63 5/-)U37 11/~ | AUTOCHANGE PORTABLE CABI-
— . 3Q1 5/36Q76  %/-|30P12 9/-| ECHS3 7/0|KTZ63 7/-(U107 12/6 | NETS. As used on 18 gns. record
5U4G 8/-16QYGT 8/9|30PL1 11/-| ECLS0 5/9|MU12 %/-| U191 12/6 player. Due to fortunate purchase we
® STABILISED FOR MAINS | 5¥36T 6/6/6SL7aT 6/9|35a5  0/6| ECLS2 7/6|¥3%  9/6| USS1  9/6 | offer complete with movor
521G 6/9|6SN7GT 6/9| 35L6GT 8/6| ECLSS 10/6{N78  18/-| U282 15/~ | board and all fittings at only 49/=
VAR. 210 - 250V. 974GT  9/6|6ULGT 8/6) 85W4 6/6) ECL86 9/6(N108 13/-| U329 8/6 | PLEASE NOTE. A wide range of
' GasG. 3l|ovedr /9| B0LecT 40| Bbes  U|oce  SlalUamosalag | linere o calers ul ull ramches
EF 7i-|pC9? V16 -
® RIPPLE CORRECTED 6AK5 4/916K4  4/6|so /6| EF40 10j-|pCoSa  6/6 |UAFaz 779 | 100 HI-STABS 9/6
8AQ5  5/-16X5G  5/-|185BTA19/6| EFA1  9/-|PCC85 7/6|UB41 6/6 | L% bob% 1000 tos sk .
® SHORT CIRCUIT 6AT8  5/-|6X5GT 6/9]807 9/6| EF50  8/3)PCCSS 11/9] UBC4L 8/9 Cg-ﬂxyzlgw.lgsoséﬁg- vd- 5{;‘11-5‘ 11/8;
6BA8  5/6|7B6  11/6|955 3/6| EFS0  4/3|PCC89 11/-| UBCS1L 6/9 | B0 yds. 22/-: 100 yds. 42/8. Plugs 1/3.
PROTECTION 6BEG  5/6|7B7  7/8|956  3/-|EFs5 6/3(Pco1s9 9/9|UBFso %6 | 160 RESISTORS 6/6
6BHS  6/6|7C5 96| AZ31  8/6| EFS6  7/6|POFS0 6/9| UBFS9 /8 | grams 33 watt,
@ HANDSOME STYLED SBR 9/0|77  4lo| DAes 73| ERSL  Sl6|boves Sia|Ubsh. 'y |MCROPEONE ® CABLE  ighest
ABINET BE AN OB iEmm unmm dhimes n e SERS. o
5 - ¥F1 -|pCLS3 9/
c 604 8/-110C1 11/-|DL96 %/3| EL32  5/-|PCL84 9/-| UCH21 10/% 100 GOND_ENSERS_ 9/6
605 5/6(1002 12/6( DL92 6/-| EL33 12/-|PCL85 9/8] UCH 8/6 | Miniature Ceramic, Silver, Mica etc.,
PR'CE ON LY 6 608 4/-110FF  7/6| DL94 6/6| EL34 11/6/PCLS6 9/6[ UCHRL %/- | 3pFto5uF. LIST VALUE OVER £4.
* GNS. 606 11/-|10LD1114/6|DL96 /3  EL85 s/-|PLa3 8/6|UCLs2 s/- | 95 ELECTROLYTICS
60D6G 17/-|10P13 /6| EABCS0 6/9| EL88 15/-|PL36 11/-| UCLSS /8 | \ 0y %0 00 med 6 to 400
6D§  4/-110P14 9/6| EAF42 8/-| EL41  9/9|PL38 12/8| UF41 9/ I LIST VALUE OVER 25, 9/6
BF1 6/6|12AT7 4/8|EB4lL 4/6|EL42 8/9|PL81 7/0|UFd2 89 | 2™ b
10 WATT TRANSISTOR ANMP | owée 5-112au07 s5/8|EBs2  2/9|ELsa  ¢/6|PLss  s8|UFss w6 | 60 TAG STRIPS 7/6
ot i GFI3 310 1oToam of-| BROAL of6| oany |broe o UL& lon | Hued sass2tods e
- EMSL PL - - ) :
e (Ve cowabilised | it 38ty b o 0% Bk FASWL v Lo | 25 POTENTIOMETERS
T o o used separ. | &%, Iiubergdimmy tam e % vl e R a0
- - 6T56GT 1487 EBL -| EY! 8/6|PY. 3 » 1-2m 0.
ately), with built-in pre-amp and | gor 5a1a0 146 meus Li) Brss sr6levso oo a0 9l | BB SROE
controls driving two x QOC26 | ere  s/8|20D1 83| Ecosy 4/alEz41  s/6/pvse  sejoval 7. | CONNEGTING WIRE
i A 6J7GT 9/6(20F2  9/6| ECCS2 5/6/ EZSO 5/6(PYS3  5/8|UYS5  5/8 | pv.0, Bright Colows. Five
main amp. In sty!ed cabinet 6K7G  2/8|29L1 16/-|ECC83 6/-| EZ81  B/-|P¥88  8/6| VRIOS 5/- | 25¢, coils anly. 4/-
. . * | BKYGT 5/9|20P1 9/6| ECC84 7?j-| FCa 8/-|PY80¢ 7/ VRIS0 5/- | GALLERS, 4 very wide range of
New concept in value and de- | 6Esa 5/9120p38  9/6| EOCs5 59l Gz32  9/6PZ30  9/61X68 79 | ciccironic components wait you ot al
0 . . branches. Your enquiries welcomed.
. nsistors, selection
Slgn 1 0 tra s a ! Stockisis of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone Linenr Rogers, Truvox, Fervograph, Wharfedale, eto.
vol. and tone controls equaliSa- | 4o 11,175 13 1b. /6, 2 1o. 25, 4 tb. 875, 6 I, 4. 14 1. 576, Al Mail Orders to Brighton piease
tion. LONDO 10 Tottenham Court Road, W.1.
Tsl. MUSeum 2638
Park Crescent Place
PRICE 12ans. BRIGHTON 3
PD RTS M 0 UT 350-352 Fratton Road
0 0 PREAMPS Tel. 22034
ELPICO MON A 78 East Strest
DPA15. Latest black/satin echrome fmi»sh1 multiple input so UTHAMPTO LEL2080L
channels seiector bass and treble controls. Matches ali
pick-ups and mikes. Provision tape recording. 4 Gns WO RTHIN %212 Bgi;gstague Stroet
Normally 10 gns. our price "




VISIT US ON STAND 54 AT THE
BRITISH RADIO & ELECTRONIC
COMPONENTSHOWATOLYMPIA
23rd-26th MAY

Self-contained—does NOT require the use of air-lines or pumps
Simple, light and inexpensive

PERMARBIT nozzle will not wear or become eroded by the solder
Standard nozzle, £ in. bore. Alternative, <% in. bore

Mains or low voltages

Please ask for free catalogue S.P.11

LIGHT SOLDERING DEVELOPMIENTS LTD. 28 Sydenham Road. Croydon, CR9 2LL
Tel- CRO 8589, 4559

OLRUS ELECTRONICS LTD TRANSISTORS - DIODES - ZENER - VALVES
. " FULLY GUARANTEED-FACTORY NEW. S.A.E. FOR FULL LIST. P.P.2/-in£ 1/- min.
PADdington 1515 R mma guEm gjeum mean g g
= 5 - 171 - P bl
9 NORFOLK PLACE (Uff Praed St.) LONDON, W.2 |on2os6  5/6|a5z00  7/6|NKTo55 6J6|oazomn  9/6|OCZ00  7/8|PCCE4 6’/-
9N3810 18/-|AS721  12/6|NKT265 9/6|0AZ224 10/-{0C201  10/-{PCC89 11/
B bl woummn nolm ooam aiol o
K 03 0 -|0AZ242  4j6|0C203  10/8(PCFs0 -
SCR-THYRISTORS 28004  9/6|BC108  B5-INKT273  4/-|0AZ245 453 00204 15’1- Pgﬁss s/s
CRS105 1A 50PLV 7/8; CRS116 LA 98012  20/-|BCI0S /6| NKT274 5/-|0aZ24s  4/6|0C205 151_ PCL82 7=
100PIV 7/6; CRS120 1A 200PIV 930124 95/-|BCY31 13/6|NKT275 5/-|OAZ247 4/6{0C266  22/6{PCL83 88
lSior 14 3509LV 16/o: CRALAS RolA  Br|BEys:  Sj|NkTare o-loAsasl Slelonris 'sia|poLss o
: 18/ 5 R .| 0AzZa91 RPIZ  8/8|PCLS5 =
MRS | SECTIONAL CASE (B BhinG «fina F{o5 gl fhid &
; 5 X 5 PL36 9/-
S00PTY 1516 Gitsi30 34 Bo0pTY et OlelESYEl  NOINKTaes 1lalocke  1oriDeet  y-|prm  ofs
; 5, ; 0C20  15/-|DF98 7/-|PLs2 /6
17/6; CRS350 3A 350PIV 18/6; AND CHASSIS 283920 9/-|BSY53  7/6|NKTa01 13/6]0C22 1of- DxoL 5/6 PL83 sfs
CR8340 3A 400PIV 20/-; CR74 7A 25392 7/6|BSY05A 5/6|NET453 12/6/0C23  12/6|DK92 8/-|PL82 8/6
£00PIV 25/-, S.A.E. FOR LEAFLET 258938 %gg BY100 gﬁ NETio2 126116 ocz4 195115 DX96 gﬁ- PL500  13/6
A, 5 .| oces DLI2 . {PY 22 8/8
p—— ' i leem  dmeen soch  gelnin goend o
: = .| oces L I PYag 5/8
ield Effect ACI07  10/-|GET20 10)-|NKTe76 6/-/0C28  15-iDyss  6/4{PYss 6l
Transistor A o|GEios bi-|Nkts or|Ocas  lae|mmosi efslumen 78
2N8819 18/-. TRANSFORMERS AC127%  9/6|GETL08  4/8| NKT777 E
8/-| 0C41 6/-iEBCO0  4/3/UBCsL  7/6
AC1Z8 g;g GET103 1%,96 NKT0013 li,':ﬁ 0013 5£- ERF89 sfs UCO85 656
n 5 230v Prim. 6-10-15-18-30v 24 32/- A - -1 0C43 9/-{ ECC81 4/-1UCH42 8/6
Moulded reed emiton 1)~ 550v Prita, 6.10-18v LA 89/~ + L ACY17  8/6|GET11S  5/-|0AY 4/-| 0C44 4/-IBOCEe  5/-|UCHSL 63
oulded magnet 8 118 ACY18  5/6|GET114 4/-|0Al0 3/-|0C44M  5/6{ECCss  s/8[UcLez 78
e i ACY19  6/6|GETI  9/-|0a4? 3/-| 0cas 3/6|ECCB5  5J-|UL4l 8/8
- ACY20  5/-|GET116 15/-| 0A70 2/-|0C4EM  4/-{ECFS0  %/-|ULsd 6/3
ACY21  6/-|GET571  5/-| OA73 2/6| 0Ca6 s/l ECHSs  10/9{U¥ss 5/6
TR i s gldln e gmd g
EXPLORER KIT AD140  16/~|GET875 6/ OASS 2/6} 0C72 5/-|ECHR4 8/10[5U4GB /6
21 SWG Steel AM/FM VHE [ WOGER Bd  wle el gl o
i - : . - - - 574G 5
Eﬁ:ﬁ:}%ﬁ?ﬁsﬁg finish with white panel RECEIVER AD162  11)-|GET883  5/.[OAO1 /8| 0C76 5i-|ECLSS  §)-|6Fos 10/~
TR s Sy o ADT140 15/-|GETS85  5j-] 0A95 3/8| 0077 8/-| EFS0 5j.|6T6GC 76
867 e 161275 1398 P.P. Punched case ﬂ-I'ld panel—2ADT |AF102 18- | NKT128 6j-]10A200 3/310c78 5/-| EF86 6/3|68N7GTB 7f-
A Wwans 139/6 BT | 12020071 transistors—2 holders. [AFI14  /6|SKTi43  §/-|0A202  4/30CTSD  Bl-|mF183  @/4|6VECT /8
1977 53~ 191010D 187/- ) i $2.18.6 P.P. ino. AFile  oleiNKTIoD g;- oamth SIS,  Hoimie gf: o
= - 5/-| EL34 5L8GT
- s G e griem Le gt
] 5 E .| OC81DM  5/-|ELS 4/9 {30711
. .. ) SINCLAIR A¥124  7/6INKT216 7/6|0Azz02 '8/6|0cs1z  9)-|Ewmsz 7/-|30FL1s  11/-
Light Sensitive Switch | 212 Tnt. 12W Aupl. and Bremep AL O NKTols 6-|oAzobs of6|00eaD  3i-|BYss  eja|soeia 8-
. y SN . - - 5 2 -
Eit 1 ORP1> Photoccllrolay Transisior | ppg Trons, Mains Power Unmit [AFI27  6/-|NKTami 8/6|0A7205  8/6|0CS3  5/<|Ezdo  u/(soplo 13-
Kit # As sbove— Mains operation—Trane: | arioromao Buil79/6. Toot 00 [AbHy  19d|NAToss 6f-|0ARaoY Gj8|oCim  18ilmgm  Si-|3oPrls 121
8 ieromatic Bui 3 - = BZ81 - S
— formex Reotifier 4718 cast Aln. box | Micromatia Kit 59/8. AFISe  17/8|NKT224 4/6(0AZ208 6/8|0C139  7/8| EZ90 4/ |3516GT 6/
A b ter T T et b | Micro FM Kit 25.19.8. faFyie 22/8|NxTa95 8/6|0AZ209  6/8|0C10  9/8|@mae  10/-|35Z5GT 516
operation 99/6 P.P. ine. | Stereo 25 Preamp. and Contrel AFZ11 17/-|NKT226 10/-|0AZ210 6/Gi OCLl4l 12/6|Gz34 10/-|50L6GT 6/6
| Unit Buiit £0.19.6 P.P. inc. aFz12  12/6|NKT227 5feloizzil  6/6{0C169 6/-1PCss 1L/~




[ASKYS

T R PORTABLES
THE SKYROVER De Luxe

7 transistor plus 2 diode superhet, 6 wave-
band yportable receiver covering the full
Medium Waveband and Short Waveband
31-94M and also 4 separate switched band-
spread ranges, 13M., 16M., 19M and 25M.,
with Band Spread Tum.ug for accurate
Station Selection. The coil pack and tuning
heart is completely factory assembled,
wired and tested. The remaining assembly
cen be completed in under three hounrs from
our easy to follow, stage by stage instruc-
tiops. Superhet, 470 Kcfs, All Mullard
Transistors and Diodes. Uses 4 U2 batteries.
= 8in. Ceramic Magnet P.M. Speaker. 500 MW

- T Output. Telescopic and Ferrite Rod Aerial.
LONG WAVEBAND COVER Tome Circuit with separate Tone Control.
FOR THE SKYROVER Voiume Control. Tuning Control and Wave-
band Selector. In wood cabinet,size 11} x 61 x

ﬁ) v::’é.‘]ggkeofaf]fét?fg(} / 13&?}‘&1{“ bgrf&“ggs 3in. covered with washable material, plastic
cluding 1500M. Light programme). This zlareld:?nd carrying handie. Car aerial socket
is in addition o all existing Medium
and Short wavebands. All necessary

‘components with construction data. g:%‘?ﬁ;v for £8 = 1 9 = 6 gﬁs';xtm
Only 10/= extra Post Free.

This conversion is suitable for receivers H.P. Terms: 60/- deposit and 11 monthly
that have already been constructed. payments of 12/9. Total H.P.P. £10.0.3.
Data 2/8 extra: refunded if you purchase the parcel. Four U2 batteries 3/4 extra.
All components avalluble separately. -

Wriite for details of

SINCLAIR SUPER MINIATURE KITS

Package Deals
THE MICRO-6 miniature radio only 1%/; x 1%/;, x 1}in. £210 6
THE MICRO-FM (tunerfreceiver) ...............c..s £519 6
THE MICROMATIC World's smaliest radio kit 14/5 13,’10 x é £219 6
THE MICROMATIC Ready built, tested and guaranteed £319 6
THE Z-12 12 watt a.mp and pre-axp., fully built 4 9 6
PZ-8 power pack for Z-12 2319 6
BTEREO 25 Pre-amplifier conbrol unit fully builé $918 6

SPECIAL INTEREST ITEM

NEW! LASKY’'S CLEAR PLASTIC
PANEL METERS

Precision made jn Japan by HIOKI, Hach meter bozed and
Tully guaranteed with all fixing nuts and washers, Sizes are
0f front panel, Add 1/6 Post on each.
Type KR-52 3 x Q;mé (iltustrated)

1mADC ,....... 300V DC,.
SmADC .,,,.,,. 326 500uA goo
imA 8 Meter........38/8
T MK:I38A 2in. square
g‘; DO L iiiiiiieiiieieeaiea.., 22/6 ITmADC .. Cerrcarresreraeaess 98-

MA
1mA 8 Meter ..o..rl.o...iillll] 3978

Type MK—EM 3111 square
1mA D

5 mA DC
300 Vv DC
S00LA |
1 mA 8 Meter

NOW AVAILABLE! — JOYSTICK AERIALS

Revolutionary variable frequency antenna for transmission and reception. With a variable

matching unit these antennae perform as 2 high ‘Q’ device at any selected Medium or Short

waveband. Send for 8.A.H. for descriptive leaflet.
[

YFA Standard Matching units

YTFA DeLuze £519 8 A T.V. 34 £$312 8
ATV, 4 24 4 0
ATV, 4 RF £ 8 0

lNTER NATIONAL TAPE Famous Amerioan Brand—Fully Guazanteed

For the Finest Value and Service to

HOME CONSTRUCTORS &
ELECTRONICS ENTHUSIASTS

BARGAIN
SPECIAL PURCHASE—UHF/VHF TV TUNERS

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

TRANSISTORISED UHF MODEL
Metal case size 3% (plus spindle) x 23 x 1}in. Fuily tunabie with slow motion
drive, Complete with two AF186 tranmstcrs LASKY'S PRICE 25/6

VALVE UHF MODEL (illustrated)
In metal case size 4 x 6 x 1iin. Fully tunable—complete with PC86 and
PC88 values. | ASKY'S PRICE 29/6 Without valves 12/6

TRANSISTORISED VHF TUNER
Sub-Miniature turret type fitted with 12 sets of coils and 3 Mullard
AF102 transistors. In metal case size 3 x 11 x 2kin. | ASKY'S PRICE 37/6

BARGAIN—TV UHF TUNER AND
IF AMPLIFIER PANEL

Model No. 89384 made by famous manpfacturer as
standard conversion unit to 625 line reception (BBC 2)
for 19" and 28" 405 iine (convertible model) Cessor,

Philips, Scott and 3tella television receivers. The units
are boxed, brand new and fully guaranteed, complete
with detalled conversion and operating instructions. To
effect conversion on the sets mentioned above you need
only a pair of pliers and a screwdriver] The units are
fitted with 7 Mullard valves—PCF80 x 2, EF184, EF185,

ECC82, PCS6, PC8SE. Size of units: tuner 74 x4 x 8in., IF
panel on 9 X 43in. printed circuit board x 2%in. deep
Complete with all leads, screws, washers etc. Original
Prioe £10.10.0.

LASKY'S PRICE 49/6 Posts/-
TREMENDOQUS VALUE [F BOUGHT ONLY FOR THE VALVES AND COMPONENTS

NEW—LASKY’'S MINIATURE TRANSISTOR
AMPLIFIER MODULES

Incorporating the very latest circuitry to
provide high sensitivity and good quality
In conjunetion with extreme small size and
compactness. Iigh quality Newmarket
transistors used throughout. All designed
to operate on 9v. miniature battery.

Add 1/- on each for Post and Packing.
TYPE LRPC 1. 3 transistor. Input sens.
50mV. cutput 150mW output imp 400,
size 2 x Lx fin. . PRICE 27/6

TYPE LRPC 2. 5 transistor. Input sens.
ImV. output 339mW, output imp. 150,

gize 2F x 14 x §in. ., ., PRICE 22/6
TYPE LRPC 4, 5 transistor, Input sens. 1500V, output 330mW, output imp. 15 €, size
2} x 1§ x fin. ..,.... . PRICE 22/6
TYPE LRPC 5. 6 transistor. Inpufz sens. 8mV, output 3W, output imp. 32, size

CONSTRUCTORS®

LEI S E S T P H00A060RAA0GAAAGANS PRICE 59/6

TYPE LRPC 6. Tape record/playback amp (for use with self oscillating erase head).

Qutput 750mW, output imp. 82, Size 43 x 2xLim. ................ PRICE 39/6
High grade laminated board with copper strips

VE R o B OA R D bonded to it and pierced with holes.

Boards Accessories '

421503 2% Terminal pins—pkt. of 50 ,,,.,. 3/-

43/1504 2% 8pot face cutter tool........ veee B

451507 3% Pin inserting tool .......
46/1508 8% Post 8d. per jtem exira.

44/1505 32 Orders of 10/- and over post free.

GORLER UT 340 FM/VHF TUNING HEART

Permeability tuned—covering 87 to 108 Me/s. For use with one ECCS5 valve. In metal
case, size 8 x 2] x 1§in. Circuit supplied,

LASKY'S PRICE 15/11 Post 2/-. BECC8S5 valve 9/- extra.

TRANSISTORS ALL BRAND NEW AND GUARANTEED

GET 81, GET S5, GET 86 2/6; 873A, 874F 3/6; 0C45, OC71, OC81D 4/8; 0C44, OCTO,
0076, 0081 5/6; (match parr 10/8); AF117, OC‘ZDO §/8; 0042 0C43, 0073, 0082D 76;
00201, 00204 15[- 00205, PC208 19,’6 0(}28 24/8; 0075 8/-.

L i coneome ) [ BRI e f)
Bi s tewear 4in. AN dAr Yy
giﬂ. ﬁ%ﬁgﬁltiﬁﬁﬁ,ﬁﬁ% st g8 5§;n. Long ply, 12608t dylar "1 18 0 TRANSFILTERS tysrRUSE cnvsm;;)n 00., Available from stock.
iin. Triple play, -Mylar . 4in. Triple play, Mylar ., TO—O01B 465 kefs. + 2 kejs. TO—OZP 470 kefs. & 1 kefs.
sin. Triple play, 900f. Mylar .. 17 6  7in. Standard Diuy, 1200ft. Acet. 12 8 | 1O _O1p 17 elr. 1. 2 meren TP O fa8 pole T S 5o 9/6 each
5in. Double play, 1260ft. Mylar 13 0 7!11. gtandard play, 1200ft, Mylar 12 6 TO—O02E 465 kejs. + 1 ke/s. TF—O01D 470 kefs. + 2 ke/s. Post 6d.
O B e by GO0 V0 D B 8 Hin Dous i, 24001t Myisr 38 o :
Bin, § y 5 o0 o ou! Y, .
St Triple play, 18008t. Mylar .. 85 0  Tin. Long play, 18005, Aceiate .. 15 0 NOW AVAILABLE——OUR NEW BARGAIN BULLETIN. 24 fookseap pages packed
B%in. Double play, 1800ft. Mylar 22 6 7in. Triple play, 3600ft, Myiar .. 50 0 with hundreds of bargains for the “ham’™ and service man—exclusive to Lasky's—plus
P. & P. 1/- extra per reel. 4 reels and over Post Free full list of regular stock items. PRICE 6d. POST FREE.
207 EDGWARE ROAD, LgNDgN. w.2 Tel. P:D 3_2’;; 42 TOTTENHAM CT. RD.. LONDON, W.1 Tel. 01-580 2573
118 EDGWARE ROAD. LONDON, W.2 Tel. PAD 1%2/3 FLEET STREET, LONDON, E.C.4 Tel. FLE 2833
33 TOTTENHAM CT. RD., LONDON, W.1 Tel. MUS 2605 / ‘

All the above branches open ail day Saturday. Early closing Thursday.

Both open all day Thursday. Early closing Saturday.

Mai! Orders and correspondence to 3-15 Cavell Street, Tower Hamlets, London, E.1. Tel.: STEpney Green 4821/2

LASKY'S

FOR SPEEDY MAIL ORDER SERVICE



FANTASTIC NEW 1967 BARGAINS FROM CONCORD

Frustrated Import Shipment
OFFERED BELOW HALF PRICE TO CLEAR
ALL TRANSISTOR 500 only
"PERSONAL TRANSCEIVER SETS

ovr prics £6.19.6

You've heard about them—You’ve read about them. NOW’S
YOUR CHANCE T0 OWXN THEM. Highly scnsitive two-way
transistor transceiver sets have individual volume control and
talkc-listen switch. Telescopic aerial pulls in the voice from the
other set over tremendous distances—no Wires—a genuine
transceiver as used by official bodies and forces. 500 sets only

4 2t £6.19,6 plus 5/6 p. & p.(Baiteries, leather cases, ete. 10/6ex.).
Money back if not detighted with the performance. These carnot be operated in T.K.

NO SOLDERING AMAZING CIGARETTE

RADIO ONLY 25/- o

Yeos a perfectly ordinary packet of cizarettes! But watch
your friends astonishment on hearing it fetch in station -8
atfter station, lond and clear! 8till holds 10 cigarettes yet ;
cleverly conceals highly scositive, fully transistortsed eir-
cuit (ineluding battery). Even a young boy can assemble it
under 2 hours. No seldering. No experience necessary. Only
16 connections to make. Ideal for taking to work with you.
From our bulging testimonial file Mr, D, B. of Huddersfield,
writes: * . . . £ have fitted the parts in it gnd it is working
wonderfully ...” ALL PARTS including Bemi-Conductors,

Make 5 different NEW FULLY New
e TRANSISTOR TRANSISTORISED : Lunar
o RADIOS for PORTABLE RADIOS ONLY TELESCOPE

Giant Power 40 x 40

Purchase of Limited
Stock. 800 oniy at fraction of
the true valwe, Bpecial Grade
y\ A.1 de-luxe model-—passed by
\ Japanese Board of Inspection.
All Metal Construction in white

with Full Variable waveband.
NOW A FRACTION OF THE
NORMAL FPRICE

s 34/6

Scoop

i

No
39 / 5 Experiente
Necessary

No soldering, Only 8 con-

nections for first radio \} enamel finish with chromivm
to work. Just look, you|WHY PAY MORE? All the plated parts. Special polished
Tasy ABC Plans,|latest refinements are packed optical lens gives astounding

magnification power of 1600-1
areas. Single draw focussing tube enables you
to study the MOON. PLANETS & STARS.
Focus on subjects miles away or just across

y Z &P get
k‘,@ o=} f@ Cabinet, Loudspeaker (alonejinto this new MULTI-STATION
17/6). Barphone, 4 HSemi-|ALL Transisior radio—the internal
conductors, Colis, Condensers,|aerial picks up even the remote
Resistors, Tuner, Switch, Serews, ete. YES—EVERY~|stations and the powerful built-in
THING! Loud clear English and Foreign reception. As|speaker gives room filling volume. Individual tuning,|the road. Brand new completc with col-
supplied to HEducational Authorities, H.M. Forces, ete. | first-class reception. Purchase with confidence—packed |lapsible tripod at unbelievable price of
TESTIMONIALS GALORE. Complete course—originally jin original manufacturer’s cartons. (Personal earpiece|only 49/6 plus 5/6 post and SAFE PACK-
£6, Now only 39/6 plus 4/6 Post ete. and batiery 4/6). Send 39/6 plus 4/6 p. & p. ING

Don’t be put off by low price—we bought bankrupt stock. including real pigskin cass, | Profit from the credit squeeze

NAVAL (Pattern) BINOCULARS Superb tres magnification o Importers stock bought at miles

not & penny more to
pay. Grade Al De
Luxe model, all metel
construction in black
crackle with plated
parts. Accurate rack

15 times. Bra.ng new.lGﬁade ol
A.2 de luxe model by leading elow actual value
40nm. 0.G. lens % e
optical manufuctwrer.  Full | ywipE RANGE HIGH POWER
and pinien focusing

45 / size, metal construction, light-
- MICROSCOPE only 37/6 gives orystal clear

weight, Precision ground and
polished optical lenses for wide

WO MORE TO PAY angle, needle sharp definition. | definition. 3 optically polished lenses on revolving burrel, glving 109x,
Pelescopic draw tubes with smooth action cenire focussing | 800x and 300x magnification powers. Adjustable mirror light, re-
and inter-pupilary pivot. Takes you into space or just | Aector and tilting joint. Ideal for students, hobbyists, nature study,
aeross the road. Save £ £ £3—ONLY 45/, incl. real = ete. Should last a lifetime—FPassed by Japanese Board of Inspection.

pigskin case and shoulder strap, plus 5/6 p. & Brand new in box, complete €8
p. Order quickly while limited stocks last. CONCORD ELECTRONICS LTD. (Dept. P.W.37), 77 New Bond St., | with set of slides ONLY 37/8

Mail Orders only Londen, W.1 + 8/8p&p money back duar.
SRR TRANSISTORS RECORDING TAPES
0C23 10/~ [o]as:}'} 3/6 3in. Standard 150ft. 3
ocos 96 ocs20 3/6 3in. Standard 225ft. 4/11
[alas2i:} 9/6  0OCs4 5/6 3%in. Triple Piay 600ft. 12/6
OcCzs 11/~ octes 4/6 . St 4
0C3s 1216 5in. Standar 600ft. 10/-
_ ocas 1255 oci7o 48 | 5in. Long Play 900ft 14/6
The Sensatlonal oc1i7 6/- | 5in, Double Play .. 1200ft. 15/6
ocas 128 ocao0 76
- 0C44 3/6 &%in. Long Play .. 1200it. 16/-
ALL-TRANSISTOR ocus 316 22}2_‘; :i: 53in. Double Play .. 1800ft.  22/6
Communications Receiver 0C# 4~  acips g | 7in.Standard .. 1200t 47/6
[elavii) 3/6 ADIT0 15/- 7in. Leng Play .. 1800it. 22/6
ocT 3/6 7in. Double Play .. 2400ft. 25/-
ocr2 36  AFit4 513 | Four ofthe tapes or more are post free
0C75 3/6 AFi15 5= otherwise postage 1/6.
0C76 4 AF116 5/-
ocTs 4~ AFI7 46 SPOOLS
0C78D 4/- AF118 48 3in. spool 1/~ 5%in. spool  2/-
ocs1 36 AF119 416 3%in. spool 2/3 4in. spooi 213
068D 36 0A81 206 5in. spool  2/6 7in. spoo! 1/6
Postage and packing 6d. All items
C.W.0., P.P. 2/-in&. Min. 1/-. tisted are cash with order.

EDDYSTONE
EC10

for use in the home, caravan, car or boat,
H.P. facilities. Only £48 Part exchanges

Write for brochure

170-172 CORPORATION STREET
BIRMINGHAM 4
Telephone: 021-236-1635

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/—.

TEST METERS

Pocket Test Meter D14
Specifications: DC voitage 0-15
-160-1,000 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 38/- Carr. 2/-.

Send 3d. stamp for catalogue containing

Hi-Fi, Transistor Radios, Microphones., Autochangers, etc.
to: MOORDOWN RADIQ LTD., 941 WIMBOURNE RD.,

MOORDOWN, BOURNEMOUTH.

Tel 59866




Build Your Own Heathkit Electronics

A kit for every interest—Home Workshop—Hi-Fi—Radio—Test—"Amateur’
Treat yourself to superb LW, MW entertainment with the
High-Performance Car Radio Kit. CcR-1.

Complete your motoring pleasure with this small, compact, high-performance
car radio. It can be fitted to any make of car having 12 volt positive or negative
earth system. Tastefully styled in neutral grey with matching black knobs
and chrome trim to harmonise with any car colour scheme.

Features include:— Six transistor, 2-diode circuit.” Completely pre-assembled and
aligned tuning unit. High sensitivity, combined with wide range automatic gain control
(AGC), minimises fading under weak reception conditions. Easy-tune dial. Push
button long, medium, and tone selection.

The car radio is available for your convenience, in two separate units: RF Amplifier Kit
CR-IT, £1.13.6 incl. P.T. |IF/AF Amplifier Kit CR-1A, £11.3.6.

TOTAL PRICE KIT {excluding loudspeaker) £12.17.0 incl. P.T.

8 x bin. Loudspeaker, Pt. No. 401-505, £1.16.1 incl. P.T.

The Transistor Amplifier you have been looking for !
3 + 3W Stereo Amplifier Kit, TS-23

Breaks the price barrier in transistor amplifier
cost

Incorporates all the essential features for good gquality repro-
duction from gramophone records, radio and other sources.
Its many features include: 3 watts rms (15Q) each channel.
Good frequency response for outstanding fidelity. Compact
siim-line styling. Ganged BASS, TREBLE and VOLUME
controls.  Six position SELECTOR switch for programme
sources. Attractive perspex front panel, two-tone. 16 transistor,
4 diode circuit. Handsome fully finished walnut veneered
cabinet. Outputs for 8 or 156 ohm loudspeakers. Printed circuit
boards for free-standing or cabinet mounting. Size 3% x 13 x 8in.

deep.
Prices Ampiifier Kit £17.15.0 Walnut veneered Cabinet
Amplifier kit & Cabinet £18.19.0 separate  £2.0.0
” - = - -
Hi-Fi performance from a ‘Mini”” | A 3" Service Oscilloscope kit with
speaker kit outstanding features. mModel 0s-2
= The attractively styled 05-2 is a compact. lightweight.
with the portable and surprisingly versatile oscllloscope that
‘AVON' fuifils many of the general requirements in Laboratories,
Service Departments and Educational Training. Itis ideal
BOOKSHELF for use in production fine testing where otherwise
expensive equipment would be tied up on ordinary
SPEAKER routine tests. The bandwidth of the 0S-2 is from 2 ¢/s-
SYSTEM 3 Mc/s+3dB, this 'scope can therefore be used in applications
ranging through audio, ultrasonic and radio frequencies.
The challenge to our acoustic engineers was to design The time base operates from 20 ¢fs to 200 kc/s in four ranges
a speaker occupying the minimum space consistent and is self-synchronising.
with first class reproduction. The result of our efforts Size 5 x 7% x 12in. deep. Weight 93 Ib.
was the AVON, a c.ompact unit of .exceptlonal aquahty. KT £23.18.0 Assembled £31.18.0
Features two special speakers 6%in. BASS, 3%in. HF
unit and cross over network. Good frequency response. Optional extra. L/Cap Probe kit, PK-1. KIT £3.12.6
Beautiful fully finished walnut veneered cabinet. B . . ;
Size only 72 x 13 x 83in. deep. Supplied in two units, | V12V other models in wide range. .
Can be built for & fotal price Prices quoted are Mail Order, retail prices in general 5% extra.
"£13.16.0 Full specification sheets of any model available
KiT L=l upon request.

F REE : DAYSTROM LTD., Dept. PW-5 :

T — j GLOUCESTER, ENGLAND - I

ELECTRONIC KIT CATALOGUE I ] Pleasesendmemodel(s).......oovivirnenreannnn.. I

GET YOUR LATEST COPY NOW — i for which I enclose £ s d post paid. I

WHEN [N LONDON visit our : i [] Please send me FREE British Heathkit Catalogue. ;
HEATHKIT CENTRE I

233 Tottenham Court Road, W1 » NAME .. ittt it et e et e |

Tel:MUSeum 01-636-7349 LADDRESS oo .

See a full range of British models and a selectionof * ..~ i

American Heathkit models. [ |

‘--_—“—————_—m——_-_—_-—__.
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BRADFORD .. 20 DARLINGTON

10 North Parade. (Hali-day Wed.)
BRISTO‘- 14 Lower Castle
St, (Half-day Wed.) Tel. 22804
BIRMINGHAM 5551 .

Waestern Arcade, opp. Snow Hill
Station. CENtral 1279. No half-day

DERBY 2 osmaston Ra.,

EDINBURGH

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

403 Sauchiehall Street

HU'—'— 91 Parabon

13 Post
House Wynd (Half-day Wed.)

133 Lelth

GLASGOW 326 argyte st

{No hali-day) Tel.: CITy 4158

HI-FI GENTRES LTD.

MAIL ORDERS TO: 102
Henconner Lane, Bram-'
ley, Leeds 13. No C.0.D.
under £1. Terms C.W.0.
or C.0.D. Postage 4/6

for Record Playing units,
A Toak finish cut for Garrard
=y 1000, 2000, 3000, ATS MK 2,

or Goldring

ATg0., SP25
GLE8. Available with clear
66[ Perspex cover as illustrated
= £5.19.11. complete.
RECORD PLAYING UNITS
Ready for plugging in to Amplifier or Tape Recorder,
RP2 Consisrggg of Garrard SP2 fitted Goldring
G897 high compliance ceramic Stereo/Mono
ctrge with dmnd stylus, above Only 191 GI'IS
plinth & cover. Normally £25. Carr. 15/- 2 O
RP3 Asabove but with Goldring Lenco GLE8 Trans-
cription unit and CS90 Cartridge. Normally
over £33. Terms avail- Onl 26_;_ GI'IS.

able both units. Carr, 15/5:
%Pﬁ!NG CLEARANCE §ALE
Send S.A.E. forlist of brand new lines which

must be cleared. Includes Record Playing
Units, Amplifiers, Tape Decks, Cabinetsetc.

The Spot (Half-day Wed.} Street extra under £2. 5{9 exira
Tel. 41361 (Half-day Thursday) Tel.: 20505 under £5. Trade supplied.
= S.A.E. with enquirles
i AUDIOTRINE PLINTHS | ciease. MI-FI CATALOGUE NOW

-

LEICESTER a2High street

(Haif-day Thurs.) Tel.: 56420

LEEDS 8-7 County (Mecca)

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

LIVERPOOL 1 paie st

(No half-day) Tel.: CENtral 3573

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

MANCHESTER (nonak-

day) G60A-60B Oidham St.
Tel.: CENtral 2778

MIDDLESBROUGH

106 Newport Road (Half-day
Wednesday) Tel.: 47036

NEWCASTLE vron TYNE

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

SHEFFIELD 13 exchange

Street, Castle Market Bldgs.
(Half-day Thursday) Tel.: 26716

AVAILABLEprice 3/3 post pald.
Personal shoppers welcome. Open all day
Sats. except High Holborn branch.

ALL LEADING MAKES OF Hl-FI
EQUIPMENT STOCKED Cash or Terms
Full range Hi-Fi Furniture

HI-FI LOUDSPEAKER ENCLOSURES

All types of pleasing modern design

acoustically lined and ported and

beautifully finished in light Teak or

Walnut veneer. Credit terms available.

JES8. Size 16 x 11 x8in, Gives

pleasing results with 8in. Hi- £4_1 50
ES, For optimum_perform-

Fi speaker,
;k witsl} aé‘éy HI-Fi 8in,
speaker. Size 22 x
15 x 9in. Carr. 7/6 £5199
SE10. For 10in. Hi-Fi speaker
with provision for tweeter.

HIGH FIDELITY LOUDSPEAKER UNITS

Cabinets of latest styling Satin Teak or Walnut,
acoustieally lined (and ported where appro-
priate). Credit Terms available on all units.
MinNyI g 8 WATT rating. 3 or 15 ohm. Frequency
response 50-13,000 c.p.s. Specially des-
igned high flux 5in. speaker with low

i"Tundl?mental dres%l;ang,e. Handsome
eak veneered cabinet.

9% x 6% x Tin, Carr. 7/6 £ﬁl 1 9/ 11
The DORSET  gjse 16 x 11 x gin,
Response 45-18,000 c.p.s. Rafing 10
watts, Fitted Audiotrine HFSI1D
speaker, Impedance 3 o

15 ohms. Carr, 7[3 £7l 1 5/ 0

The DORCHESTER  gi5e 24 x 15 x 10in. Fitted
Audiotrine HF101D Speaker. Rating 12 watts.
Impedance 3 or 15 ohms. Frequency 12 I GﬂS

RKesponse 30-20,000 ¢.p.s. Carr. 15/~ 2 oe

The GLOUCESTER The BRGNTE

Size 24 x 20 x 8in. o, 3ize 22 x 15 X 9in.

Conslsting of matched 12in. 12,000 line,
15 ohm high quality speaker; cross-over
unit and Tweeter. Smooth response
and extended freguency range ensure
surprisingly realistic reproduction.
Standard 10 watt rating. Or B Gns
Senior 20 watt inc. Fane .
122/10 speaker ¥ Gns. Carr. 8/9. Carr. 6/9

AUDIOTRINE HI-FI ‘SPEAKER SYSTEMS

=k Size 24 x 15 x 8in. ££ 19 9 | 12in,  High flux Fitted Wharfedale

1 . 10/- M 12,000 line speaker. Super 8 RSDD or

SE12. For outstanding performance with | Cross-over  unit Audiotrine HEF
any 12in. Hi-Fi speaker. Cut @ (3ns. | and Tweeter. | 815D Speaker, with
for tweeter. Size 24 x 20 x 10in. * I Rating 10 watts. Roll surround and
Carr. 10/- ¥ Smooth response dual cone. Rating

40-20,000 c.p.s, Im-
pedance 15 ohmis. dance 3 or 15 ohms.

Carn 15 12 Gns.  carn 15, 124 Gns,

6/10 watts. Impe-

RA

NGE OF LINEAR
HI-F1 UNITS STOCKED

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

15 watt HI-Fl TRANSISTORISED

AMPLIFIER TYPE A15

with integral pre-
amp tone e¢ontrol
stages. Outbut for 3,
7.5 and 15 ohm SpKrs. e
Kit inciudes Printed T e

Circuit and all parts including 9 latest
type semi-copductors. £4 12 9 Post
Heat, sink and full wir- =REed 5/
ing instructions or_ with printed circuit
fully wiredand tested2l/-extra. Frequeney
Response?+1dB 20-20,000 ¢.p.s. Harmonic
Distortion: 0.1%. Hum and Noise:
—380dB. Sensitivity: 2mV. Bass Control:
+9dB to —14dB at 40 c.b.s. Treble Con-
trol: +8dB to —13dB at 10 Kcfs. Will
operate from batteries giving 24v. Suit-
ablePower Pacv Kit47/9orreadybuilt 69/9

Total cost of parts
with detailed wiring
g_ia.gramsandiinstruc-
ions.
Carr. 10/- 122 GI'!S.
Or factory built
15+ Gns. Or in Teak
finished cabinet as
illustrated 19¢ Gns.
Terms: Deposit £5
and 9 monthly pay-
ments 39/{-.

Total £22.11.0.

Made to visually

TULLY TRANST

15 WATTS R.M

PRINTED CIRCUIT CONSTRUCTION

5 POSITION INPUT
EQUALISATION to Standard R.LA.A.
%lgﬁaﬂstvlqristics for Gram and Tape Heads.

BASS CONTROL:

ATIVE FEEDBACK: 52dB
goin’c to point wiring diagrams.
ALL COMPONEN

TS ETC. ARE OF

“sistors. % Designed for standard 80 ohm co-axial input. | 1’ |

standard of performance and reliability. The pre-wired tuning head facili-
tates speed and simplicity of construction. Printed circuitry. Only first grade
transistors and components used. Cur latest product giving you the best at
half the ¢ost of comparable units. Stereo Multiplexer available,

TORISED 200/250v. A.C. Mains.
OUTPUT 10 WATTS R.M.S, cont. into 16 ohms.
.8, cont. into 3-4 ohms.
Maximum instantandous Peak power output 28 watts.

LATEST MULLARD TRANSISTORS. AD149, AD149,
0C127Z, OC81%, 0044, OC44, OCB1Z, OC44, AC107.
SELECTOR SWITCH

'APE MONITORING FACILITIES.
SENSITIVITIES: Magnetic P.U. 4 mV, Orystal or
ggrar{xrichgbIjI./lAOO meMigiopllgo%e ﬁg m“rf. Tape Head
.5 mV. ofAux or Ceramic P.U. 110 mV. i i
FREQUENCY RESPONSE: - 248 90-20,000 0.p.5. Plate and Spun Silver Matching Knobs. Above facilities, etc.. except for
TREBLE CONTROL: +15dB to —14dB at 10 Ka/s.
+12dB to —15dB at 50 cf/s. HUM LEVEL: --75dB.
gé\éiMONIC DISTORTION at 10 Watts R.M.S, 1,000 c.p.s. 0.25%.

Complete Kit of parts with full constructional details and
Carr. 11/~

upplied factory built 15 Gns. Carr. 12/6. Terms: Deposit 49/- and 9
monthly payments 33/9 (Total ££7.12.9), Or fitted in beautiful Walnut or
Teak vensered cabinet as illustrated, 4 GRS. ex
SUPPLIED BY LEADING BRITISH MANUFACTURERS.

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

A complete set of parts for the construction of a unit giving 5 watts high quality

outpbut on each channel (total 10 watis). Sensitivity is 50 millivolts. Suitable

s all crystal or ceramic stereo heads, Ganged Bass and Treble Controls. Provision

M is made for use as Straight (monaural 10 watt amplifier. Valve line-up ECC83,
ECCB3, EL84, EL84, EZ8L, Outbuts for 2-3 ohm speakers. Point to point wiring

B diagrams and instructions supplied. Send S.A.E. for leaflet.

Or supplied factory assembled with 12 months' guarantee for 11 gn?é £8 15.0

T -fl c.' 'E' i .-

Terms: Dep. 36/- and 9 monthly payments 25/5 (Total £13.4.9). Carr. 11

R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER

PROVIDING 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT ON
EACH CHANNEL. SUITABLE FOR “MIKE", GRAM, RADIO OR TAFE.
Employing valves BCCE3, ECCE3, BCLES, ECL8G, TCL86, ECLSE, EZSL. Frequeney
Response: +24B 30-20,000 ¢.p.s. Hum Level: 654B down, Sensitivi millivolts
maximum. Harmonic Distortion: (each channel): 0.2%. kFour-positien tone >
compensation and Input Selector Switch. % Stereo/Mono switch.

+Will amplify direct from Tape Heads. wNcon panel indicator. «Handsome Perspex Frontplate.
*Separate Bass “Lift"”’ and “Cut’’ and treble “Lift”’ and “Cut” controls. Cutput transformers are high-
quality sectionally wound to required specification. Output matching for 3 and 15 ohm spkrs, on 14 GI'IS

each channel. Complete set of parts, point-to-point w1ring diag*tl;“ﬁms ang ié‘lstructions. Carr. 12/6
months guarantee.
carr. 1206 19 Gns.

Or factory assembled, tested and supplied with our usual
JAUDIOTRINEHIGH FIDELITY

P

Or Deposit £3 and 9 monthly payments 43/2 (Total £22.4.6). Send S.A.E. for leaflel.

Fid RADIO TUNER

* ngl‘x-sensitiviti J 200-250v. A,C, Mains | - LOU DSPEAKERS ch?nas‘guctci)gjsf
! operation. % Sharp AM. Rejection. Latest  high efficiency ceramic maghets.

“ Driit-free reception. % Output ample
tfor any amplifier (approx. 500 m.v.).
+“Simple alignment instructions. & Output
available for feeding tuning meter.
+* Output for feeding Sferee Multiplexer.

Tuner head using Silicon Planar Tran- v

Dual Cone for extended frequency range.
Plastic treated surround giving
r low fundamental rescnance. Res-
% ponse 40-18,000 c.p.s., Impedance

'3 or 15 ohms. Carr. 5/6,

HFS1ID 8in, 10 WATT 4 Gns.
" HF101D 10in.. 12 WATT 5 Gns.
! HF100D 10in. 15 WATT £5.15.0
HF1211) 12in. 20 WATT £5.15.0
HF127D 12in, 30 WATT 9 Gns.

match our Super 15 and 30 ampliflers and of the same high

I 2.5.C. SUPER 3Q STERED AMPLIFIER

SPECIFICATIONS COMPARE MORE ] A DUAL CHANNEL VERSION OF THE SUPER
THAN FAVOURABLY with SIMILAR | 15. Employing Twin Printed Circuits. Close tolerance

Ganged Pots, Matched Components.
AMPLIFIERS AT TWICE THE COST CROSS TALK: —52dB at 1,000 C.p.5.
CONTROL.S: 5 position Input Selector,Bass Control,
Treble Control, Volume Control, Balance Control, Stereo/
Mono Switch, Tape Monitor Switch, Mains Switch.
INPUT SOCKETS (Matched Pairs). (1) Magnetic P.U.
(2) Ceramic or Crystal P.U. (3) Radio/Aux. (4) Tave Head/
Microphone. Operation of the Input Selector Switch
assures appropriate egualisation.
Rigid 18 5.w.g. Chassis. Size approx. 12in. Wide, 3in. High
and 8in. Deep. Neon Panel Indicator. Attractive Facia

Ganging and Balance Control, apply also to Super 15.
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH
ANY MAKE OF PICK-UP OR MICROPHONE (Crystal, Ceramic,
Magnetie, Moving Coil, Ribbon) CURRENTLY AVAILABLE,
SUPEREB SOUND OUTPUT QUALITY CAN BE OBTAINED BY

11 Gns- USING WITH FIRST RATE ANCILLARY

l EQUIPMENT. All required parts. point to point wiring 181 GI'IS
diagrams and detailed instructions. Carr. 13/9 2 .

I Unit factory built 253 Gns, or deposit §3/9 and 9 monthly ¥a.ymenr.s 56/9

l (Total £29.14.6). Fitted cabinet as Suver 15 29} Gns. Carr. 15/- or Deposit

tra.
HIGH STANDARD AND
£4.14.9 and 9 mthly paymts 85/10 (Total £34.7ﬂ.3). Send S.A.E. for leafiet.




AUDIOTRINE HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST: 8.A.B. for

CAN BE ASSEMBLED IN AN HOUR. leaflet. »
ONLY { PAIRSN OF SOLDERED JOINTS PLUS MAINS,
Incorporati the lavest Magnavox 'Fapedeck. The Audiotrine
High Quality Tape Amplifier with switched equalisation for each
or 3 speeds. High Flux P.M, Speaker, empty Tabe Spool, a Reel
of Best Quality Tape and a handsome Portable Cabinet of latest
styling finished dark grey leathercloth. Size 144 x 17 x 84in. and
circuit. Purchased separately would total approx. £34. Perform-
ance equal to units in the £50-£60 class. Deposit 1

4gns. and & mehly paymts 5/ (Total 29t ens) £ Gns.
4 Track Model 3 gDs. extra. Carr. 19/

e
LINEAR TAPE PRE-AMPLIFIER. Type LP/1 Switched Equalisation. Positions for
Recording at 1:in., 31in., 7iin, per sec., and Playback. EM34 Recording 10L Gns

Level Indicator. Designed 2 =
Tape Deck and Hi-Fi amp

rimarily as the link between a Magnavex
cr suitable most Tape Decks. Terms avaiiable.

LONDON-NEWCASTLE

New branches now open — see addresses

R.S.C. COLUMN SPEAKERS . i creq in

two-tone Rexlne/Vynalr. ideal for vocalisis
and Public Address. 15 ohm matching.

Type C58, 15-20 watts. Fitted five 8in: high fux
sbeakers. Overall 8ize apDProx. -I 4 Gns

42 x 10 x 5in. Or Deposit 44/-and =
9mthly pmts31/5(Total £i6.6.9) Carr. 10/~

Type C412, 40 watts. Pitted four 12in. 12,000 line
10 watt speakers. Overall size 21 Gns
B6xl4x . approx. Carr, 15/~ 2
Or Debosit £3.11.0 and 9 monthly payments of
4617 (Total £24.10.3).

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

- A highly-sensitive 4-valve quality amplifier for the home, small
% cluhb, ete, Suitable for all crystal or ceramie P.U. heads and practi-
- ERRUERTHA
G

4

55

mrurrw: cally all ““mikes’. Sebarate Bass and Treble countrols giving *‘1ift”
{1} ana “cut”. Hum level 72dR down, Negatlve Feedback 1501, Reserve
EALTELS power supply 800v 25 m.a., 6.3v 1.5 a. for Radio Tuner or Tape Pre-
amp. For A.C. mains 200-250v. Speaker outbut 3 ochms. Complete in every detail with
fully punched enamelled chassis, point-to-point wiring diagrams and £4 17 9
instructions, Or assembled ready for use 6 gns. plus 5/9 carr. vl 4

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

Highly sensitive, Push-Pull high output, with Pre-amp./Tone Control
_ Stages. Performance fisures equal to most expensive amplifiers
B available. Hum level —70dB. Frequency response +3dB 30-20,000 cfs.
Specially designed sectionally wound ultra linear output transformer
with 807 output valves. All first grade components. Valves EFE6,
86, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls.
Sensitlvity 12 millivolts so that a.niyJ Kind of Microphone or
Pick-up is swvitable. Designed for Clubs, Schools, Theatres,
iDance Halls or Outdoor Functions, ete. For use with Elee~
tronie Organ, Guitar, String Bass, etc. Gram. Radio or Tape.
Reserve L.T. and H.T. for Radio Tuner. Two inbuts with asgociat-
two separate inputs such as Gram and ‘‘Mike” can be mixed. 200-
250v. 50c/s A.C. mains. For 3 and 15 ohm speakers. Complete kit of parts 49 (Qns, CaIr.
fully punched chassis, polnt to point wiring diegrams and instructions. = 126
Supplied factory bullt with EL34 cutput valves. 12 months guarantec for 15 kns. If required
perforated cover with carrYing handles can be suplvhed for 21/-. Send s.a.e, for leafiet.
TERMS: Deposit 48/- and 9 monthiy payments of 33/7 (Totail £17.10.8).

JASON VHF/FM TUNER] WIRELESS MIGROPHONES Complete with lapel mike.

i Range up to mile. Reception on any V.H.F.
vcv(i)tl:?xplsg?vlgst? £6'1 9'1 1 nfdjg. T%ese ct):g,?mot ebe used 1?1 UK. ¥ 10 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 asso-
clated controls allow mixing of ““mike’ and gram. etc., etc. High
sensitivity. Valves ECC83, ECC83, EL84, EL84. EZ81. High quality
' sectionally wound output transformer specially designed for
g9 Ultra Linear operation and reliable small condensers of current
Tau @ manufacture. INDIVIDUAL CONTROLS FOR BASS AND
=~ TREBLE. Frequency response +3dB 30-20,000 c/s. Six negative
feedback loops. Hum level —80dB. SENSITIVITY 23 millivolis.
2 Suitable for Crystal or Ceramic P.U.s, all types “mikes”, Com-
arablc with the very best designs. For Musical Instruments
such as String Bass, Elcegronic Guitars, etc. Reserve Power Provides 300v. 30mA, and
6.3v. 1.5a. for Radio Tuner or Tape Pre-amp. Size abbrox, 12 x 9 x 7in. For A.C. mains 200-
250v. 50 c.p.s. Qutput for 4 and 15 ohm speakers. Kit complete to last nut. Chassis £9 15 0
fully punched. Full instructions and point-te-polnt wi ng diagrams {or factory J -
built £11.15.0). Metal cover with 2 handles available for 21/-, TERMS ON Carr. 11/6
ASSEMBLED UNITS: Deposit 86/8 and 9 monthly payments of 25/9 (Total £13.8.3). Send

S.A.E. for illustrated lcaflet of Cabinets, Speakers. Mikes, ete. b

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

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE
UNIT For lead, rhythm, bass guitar and all other musical instruments.
For vocalists, gram, radio, tape, and general public address.

+ UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION
consisting of a FANE HIGH FLUX 15in. 30 watt unit PLUS

ed volume controls SO that

MUL P _
especially suitable for Bass Guitar

Incorporating massive 15in. high flux loud-
speaker. Rating 256 watts. Individua. bass and
treble controls. Two Jack inputs separately
controlled. Substantial cabinet attractively
finished in Rexine and Vynalr, Size approx.

29. Gns.

"0 watt Speaker.

24 x 21 x 1lin. ‘Bend S.A.E. for leaflet. Rexine/Vynair. Size 18 x 18
Or Deposit £4.14.8 and 9 monthly 19__ GI'IS Carr. and 9 monthly
payments of 86/-. (Total £34.8.6). Carr. 17/8. 2 ® 15/-. (Total £22.15.3).

a FANE 12in. 20 watt unit with extended frequency response. % 4 Jack Inputs
and two Volume Controls for simultaneous use of up to 4 pick-ups or *mikes”.
% Cabinets covered in two-tone Rexine/Vynair with gold trimming, Fitted carry-

A
Rhythm Guitar, Vocal Groups, ete.

High-fidelity output. Separate bass and treble
controls. Twin separately controlled inputs So
that two instruments or “*mike™ and plck-ups
can be used at the same time. Heavy Duty 12in,
Cablnet covered In altractive
x Bin. Deposit 3 gns.

.A.E. forleaflet.

30 WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group
A 4Input, 2 volume contreol Hi-Fil unit with
e ,  Separate Bass and Treble
K " controls. Latest valves,
Strong Rexine covered
cabinet with carrying
handles. Attractive black/gold perspex
facia. For 200-250v C. mains. ¥or

3or 15 ohm speak- 49 Carr.

o orardRs 17 Gns. R

b for leaflet. Deposit £3 and 9 monthly
payments of 37/5 (Total £19.16.9).

12in. HIGH QUALITY L'SPEAKERS

In teak veneered cabinets,

10 Watt Model. Gauss 12,000 £4 1 9 1 1
lines. 3or 156 chms. Carr. 7/6 . O

20 Watt Model. 15 ohm. Size .
18x18x10in. Gauss12,000lines. £7 -1 2.1 1
Rexine cove: ad £1 extra. Carr, 10/6
Terms available on both,

FANE HEAVY DUTY HI-FI SPEAKERS B Gns.
12in. 20 watt. Type 122/10. Carr. 549

Lou DSP EAK E R Limited number at fraction

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

12in. HEAVY DUTY 30 Watts 7 GNS, £19 approx.

15in. EXTRA HEAVY DUTY 40-50 watts 11 Car; 178

Massive units with 3in. Diam. Pole Pieces. Terms avallable.

(Normally appr. £19)
R.S.C. GRAM AMPLIFIER KIT. 34 watts outbut.
Negative feedback. Controls: Vol., Tone and Switch.
Malns operation 200-250v. A.C. Fully isolated chassis.
Circnit. etc. supplied. Only 49/11.

HIGH FIDELITY 12in. 10 WATT SPEAKERS 59/“
Flux Density 12,000 lines. Impedance 3 or 15 ohms,

TRANSISTOR SALE 011000 oc71. OC72, OCSL, 211,
0CA44, OC45, 8/11, OCT5, 7/9, AF117 6/9. Post 6d. for 3.

R.S.C. MAINS TRANSFORMERS

INTEREST FULLY GUARANTEED, Interleaved and Impreg-
CH ARGES nated. Primaries 200-250v, 50 e/s. Screened.
MIDGET CLAMPED TYPE 2} X 2} x 2lin.
REFUNDED | 2507, 60mA, 6.8v. 2a........ocvvnenn.es 1411
950-0-250v., 60mA, 6.8v. 28 .., ... ........ 15/11
on.H.P. and | FOLLY SHROUDED UPRIGHT MOUNTING
Credit Sale |250-0-250v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a,. ... 18/8
250-0-260v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a. .. 33/8
Accounts [ 300-0-300v. 100m A, 6.3v. 4a, 0-5-6.8v. 3a. .. 33/9
settled in 30%'0'312&‘{; }iaonmj!:.s;d 4a ct.. 63v. la. =)
'or rd 510 plifier , . ...........0
3months. {4540 a50y. 100mA, 6.5v. 48, 0-5-6.5v. Ba .. 38/9
SN :50-0-350v. 150mA, 6.3v. 48, 0-5-6.9v. Ja. .. 42/9
425-0-425v. 200mA, 8.3v. 4a, o.t., 5v. 3a.. ... (Y]
425-0-425v, 200mA, 6.3v. 4a, 6.3v. 4a, 5v. 3a 699

450-0-450v. 950mA, 6.3v- 43, c.t., Bv. 32 .. 798

ing handles. Separate Bass and Treble Controis giving "1itt” and ‘‘cut’.| TOP SHROUDED DROP-THROUGH TYPE
49| Gns. 5 S.A.E. for leaflet. Or call at one of our many branches and| 280-0-250v. 70mA, §.3v. 9a, 0-5-6.3v. 2a.. .. 19/8
5 = compare the Bass-Regent with units at three times the cost. 230-0-250v, 100mA, 6.3v. 3.5a........ .. 218
Cary. 30/- Or deposit £7.17.6 and 8 monthlv payments of £5.10.10. (Total 55 gns.) ggg_gﬁg: 10011:% %fvén%bg?#aﬁ = g:g
R ‘G15 15 WAT PLIFIER for Lead OF|250-0-350v. 100mA, 6.9v. 4a, 0-5-6.3v. 3a... 32/9

300-0-300v. 100mA, 6.3v. 4a, 0-5-0.3v. 8a... 32/9
300-0-300v. 130mA, §.3v. 4a., 0-5-8.3v. la.
8uitable for Mullard 510 Amplifter .., ... 39/9
350-0-350v. 100m4, 6.3v. 4a.,0-5-6.3v. 3a., . 32/8
350-0-350v. 150mA, 6.3v. 4a., 0-5-6.3v. 3a. ., 8%/11

FILAMENT or TRANSISTOR POWER PACK Types
6.3v. 1.5a6/9,6.3v. 2a 7/9, 6.3v. 3a 9/0, 6.3v. 6a 19/9,
12v. 1a 8/9, 12v. 3a or 24v. 1.5a 19/9, 0-9-18v. 1}a.
15/9. 0-25-36-42v. 2a £7/9,

CHA. 8 0-9-15v. 1}a, 13/11

yments of 43/7

LINEARTREMOLO PRE-AMP UNIT gy;capiotor

use with any of our Amplifiers. Colin',rols axl'e Speed
(frequency of interruptions), Depth (for 4? Gns.

i Listed £38.10.0. Brand new
heavy or light effect). Volumeand Switch. VO LINEAR

X and

CLEARANCE SALE'!

WATKINS COPYCAT ECHO UNITS 1 gl i(?}a&r.slﬂﬁ
GUITAR AMPLIFIERS.

RGER TRANSFORMER
2¢a, 16111, 3a, 18/11; ba, 21/11, 6a, 25/11, 82, 31/11
AUTO (Step UP/Step DOWN) TRANSFORMERS
0-110/120v.-200-230-250v.  50-80  watts, 14/9
150 watts, 29/11, 250 watts, 49/9, 500 waits, 99/9
OUTPUT TRANSFORMERS

R.S.C.BATTERY/MAINS CONVERSION UNITS ||Various models at half list price. Lo e Tt -22“1‘5‘0“ 3o 1;;3
= wi 8 e
Type BtM1'51 An all-ary battery | POWER PACK KIT consisting of Mains trans- | Push-pult 10 watts $V6 ECLSG to3,5,80r i 0 21/9
% o Iigtg{!; P gela!; :S };t égl-‘lzlsmggx former. Metal Rectifier, Eleotrolytics, smoothing | Push-pull EL84 to 3 or 150 10-12 watts.... 18/9
» lylnpg 15V a%d o0v. where A choke, chassis and clreuit. 200/250v. A.C. 22/11 Push-pull Ultra Linear for Mullard 510, etc. 85/9
b h 200/ . S0 cis is availabie' mains. Output 250v. 60mA 8.3v. Supplied Punsh-pull 15-18 watts, sectionally wound 6L6,
F}n:'mn;lete it with diagram 4%/9 or | withcaseinlieuof chassis 26/11. Or assembled 39/11. » K];['ﬁﬁ."et;a for 1?&0;1 1; Q.. e g 29/9
d "ush-pua Wa igh quality onally
ready for use 5/11. HEAVY DUTY BATTERY CHARGERKITS 6/42v. | wound, EL34, 6L6, KT66, etc., to 8 or
SELENIUM RECTIFIERS F.W. (Bndged) Consisting of Mains Trans, 200-250 v. Rectifier, 150 fully ghrouded. .....vovuuieennsnns 55/9

All6/12v.D.C. output. Max A.C.input 18 v.
1a. 3/11.24.6/11.32. 9/9. 4a.12/9. 6 a. 15/9.

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

Plugs, Fuses and Holders. Fully

enamelled case  f4a 49/11

and circuit,

Ammeter, Variable Charge Bate Selector, Panels,

Or assembled ready for use 10/- extra.

SMOOTHING CHOKES
150 mA, 7-10H, 250 ¢ 18/9.
100mA,10H,2000 8/11.
80mA,10H, 3500 7/9.
80mA, 10H, 400 g 4/11.

punched stove

6a 69/11

Hi-F{ GENTRES LTD.




“I am MORE THAN SATISFHED
with my AMAZING JOYSTICK”

REX LAWSON, LONDON, S.E.13

17 SYSTEMS

: o2
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 aititude 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 full details.

More Testimonials to Joystick Systems.
A3555 Nottingham: “2 fo 3 § points up on my 20
mtr. long wire. Thank you for your prompt delivery’’.
L. Moore, Notts.: “Excelient Results”.

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, 328 Argyle Street, Glasgow, C.1
(and afl branches) Swan & Co:. Products Ltd., 247 Humber Ave.,
Coventry. Lasky’s Radio (all branches). G3HSC, 45 Green
Lane, Purley, Surrey. (Demonstrations by appointment).

O

U.S. PATENT

No. 3274600.

S. AFRICA PATENT
No. 63/4388.

UK and World Patents
- applied for.
Joymatch Type 3—General

short wave coverage SWL
(Junior model).

Joymatch Type 3A—General

Joymatch Type 2A—General
medium wave coverage ex-
tending over short wave SWL. Bandswitched for
specirum. amateur bands.
F__-—---_--_—___-—---1

Post this coupon in the morning—without fail! [

PARTRIDGE ELECTRONICS LIMITED
Caister House, Prospect Road. Broadstairs. Kent. '

short wave coverage for II

B ONAME. et Call sign. ....... ]
I ADDRESS ....ovviiniieiiioieiiiiiiiiiiieieae, I
b e PWD |

o o oo e o S W SR e D e SES TS e .

8

" the mains input lead of any

The safest, quick and handy
connector for electrical

appliances

I__MII_IAINS

Measuring only 5in. x
3in x 12in. the MAINS
KEYNECTOR is made
of non-combustible
urea-formaldehyde.
Designed in modern
style and manufactured
in attractive two-tone §
colour, The unit elimin- *©
ates the need of terminating

electrical instrument or app-

liance with a plug. Also @ Clamp bared lead from
enables more th.an one ins- TR appliance under key.
trument or appliance to be e e i
connected in parallel and il

used simuitaneously. In the
workshop, the MAINS KEY-
NECTOR will prove invalu-
abie to the experimenter

and handyman.

Ceolour:
inc. p.p.

Opening fuse housing
cuts off power to keys.

Neon lamp glows
when power is applied.

British and Foreign Patents e

Duo-Green.

Rating: 13 amp. Close fuse housling to

supply power to keys.

pending.

CYBERNAUT CONTROLS LTD. (Ref.P.W.1)
28-30 Rivington Street, London, E.C.2. Tel: 01 -739%763

D yeLevision Recelver THeoORy: B

Brart 1 ]

A Textbook for Students and Technicians '
G. H. HUTSON 35s.net @

‘The first of two volumes which together provide a
systematic course in television receiver theory, in-
cluding a study of both positively and negatively

modulated systems and embracing both valve and
transistor circuitry.

I ELECTRICAL SCIENCE FOR I
ELECTRICAL INSTALLATION I
STUDENTS: Part |

IJ. A. MYERS 12s 6d. netl
The first of two volumes written to cover the syllabus

of Electrical Science for Electrical Installation Course
“B” of the City and Guilds of London Institute, |

PROBLEMS IN ELECTRONICS
J. C. HIGGINS 40s. net

“, .. this is a useful compendium which will be of value I

to students and lecturers in technical colleges preparing

for graduateship examinations.”
1

wn mw mm EDWARD ARNOLD = e memm

41 Maddox Street, London, W.1.



HEATHCRAFT

PAT. NO.
880345

| | [ ] n
int-Drill
BATTERY OPERATED
PRECISION MINIATURE DRILL

SUME OF THE USES UF THE UNIQLE MEATHCRAFT MINI-DRILL

Opticall Jewel |Home
Work [Repairs|. Johs

PORTABLE, SEOCKPROOF, only 5” long, the Mini-Drill with its powerful
miniature motor, works from a standard battery. With its specially designed
MINI-TOOLS it enables many intricate jobs to be done mot hitherto possible.
Drills plastie, aluminium, brass, copper, gold, silver etc. STANDARD Mini-Drill
with nylon holding bush, twist drill, mop, burr, abrasive, pencil brush, spear drill,
full instructions 89/8 p.p. 1/6. SUPER Mini-Drill with extra power and inter-
changeable chuck, 88/8 p.p. 1/6. Guaranteed. Send cheque/P.Q. or write for
FREE leaflet. JABERLAND TRADING CO. LTD., Dept. C., 248-150 Curtain Road,
London, E.C.2.

SAME DAY SERVICE

VALVE NEW! TESTED! GUARANTEED!

SETS iR5, 188, 1T4, 384, 3V4, DAFY91, DF?1, DK91, DL92, DL,
8et of 4 for 16/9. DAF96, DF96, DE96, DL96, 4 for 24/6

1A7GT 76 (10c2 11/6|DH7? 4/-iEF92 3/3 | PEN383 9/6 | GCHS1 §/-
iH5GT 7/3 [10F1  9/9| DHSL 12/6| EF97  7/6{ PFL20013/6 | UCL82 Y9/-
INGGT 719 (10P13 8/6| DK32 /9] EF183 6/9|PL36  9)- | UCL83 gJg
1RS 5/6 | 12AT7 3/9| DE91 5/6| EF184 6/-{PL8L 6/9 | UF41 8/
is4 4/9|12AUs 4/9 | DE92 8/-|EL33 6/6|PLs2 6/ | UFs0 7|-
185 8/9 [ 12AU7 4/9| DKO6 6/8| EL4l 8/6|PL83 /- [UF89 59
1T4 210 [ 124X7 4/9| DLe3 /9| EI42 7/9iPL84 8/8 |UL41l 89
3A5 7l- | 12K7GT 8/6| DL36  b/-| BL84  4/9; PL500 13/6

3Q4 5/6 | 12K8GT 7/9 | DL92 4/9! EMS0  5/9[ PL80I %/ | UL84 5/9
384 4/9|20F2 '10/6| DL94 5/6| EMS1 6/9 |PX25 /0 |UY2l 89
3V4 5/6 2011 14/-|DL96 8/-|EMs4 6/3|{PY¥Y3L 6/6 |[UY4L 4J9
5U4G 4/6|20P1  9/-|DY86 6/6| EM87 6/6|P¥Y32 8§/6 |UYSs 4/9
5V4G 79 |20P3  9/-|DY87 G/8|EY¥Y5l 6/8|PY33 8/8 [ VP4R 11/~
5YSGT 5/- | 20P4 13/68 | EABCS0 6/-| EYS6 6j- | PY80 53 [ vP13212]1/-
574G /- |25U4CGTI11/6| EAP42 8/- | BZ40 6/3|PVS1 5/3 | W76 3/
6/30L2 9/6 [ 30C15 10/6 | EBAL 4/-)| EZ41 6/ PYSs2 5/- w77 83
6ATS 2/8|30017 11/6| EBOL 2/3 1 EZ80 4/6|PY83 59 |z77  3/8
GAMS B8/6[30C18 9/9 | EBC33 %/-|EZ81 4/8|PY88  7/3 | Transistors
6AQ5 5/6 |30Fs 9/9|EBC4l 8/-|GZ32  9/-|PYB0G 8/6 | ACLO7 10/-
6ATS 4/~ |30FL1 11/6 | EBFS0 6f-j KT61 66| PY801 6/- | AC127 7/6
6BA6  4/6 [30L15 11/-| EBF89 5/9| N18 5/6| R19 716 | AD140 15/8
6BE6 4/8 [ 30E17 13/-| ECC81 3/8| N78 14/8|R20  12/0 | AF102 18/~
6BJ6 6/9130P4 11/6{BCC82 4/9[PC86  9/-| U25 9f- | AF115 6/
6BW6 7/3:30P12 9/9|BCC83 Y7/-|PC88  9f-|U26 8/9 | AF116 8/6
6F1 719 [30P19 11/8{ BCOS4 /3| PCOT  5/9| U4T 8/6 | AF117T 5/
6F13 8/6 | 30PL1 12/9| BCCSS  §/6 PCS00  8/0 | U40 9/6 | AF118 132/8
6F14  9/- | 30PL1313/3 | ECF80 7/6| PCCa4 5/6| U52 2/6 | AF124 9/
6F23  9/9 | 35L6GT 8/3| ECF82 6/ PCCSO 9/9|U78 8/8

6K7G 1/8[35W4 4/6| BCF86 9/-| PCCl89 8/6| U1l 10/6 | AFL26 8§/-
6KS8G  4/8 | 35Z4GT 4/6] ECHS5 6/-| PCF80 6/6] U301 11/9 | AF127 §[-
6KSGT 7/6 |85A2  5/9| ECH42 9/-| PCF82 6/-|US01 16/3 | 0C22 10/-
6L18  7/8 | 185BT 20/-| ECHSY 5/-|PCF86 8/3{ UABCS05/2 (0C25 9
6076 516 6063 12/6| BCHS4 8f6| PCF80010/6] UAF42 7/ [0C26  6/8
6V6G 8/6 | AZ31  9j-| ECL80 &/ | PCF801 §J9| UBC4l 6/9 [0C44 43
6V6GT 6/6 | B36 4/6| BCI82 6/3 | PCFR02 9/6 | UBF80 6/- | 0C45 83
6X4 §/6 | B729 10/-| BCL86 7| PCFS05 9/9 | UBFSY 5/9 | OC71 86
8X5GT 5/9 | DACS2 7/3| BF3%  §/9|PCis2 6/9|UBL21 9/- 0072 4/9
7R6 10/9 | DAFS1 3/9| EF41 6/3| PCI83 8/ | UCe2 5/8 |0C75  5/9
TBT 7/- | DAF96 6/-| EF80 4/8|PCL84 7/6]UCC84 7/9 |OCS1 86
7CB 9/6 |DCcoo 7/-|EFS5  5/-| PCL86 8/3| UCCS5 6/6 | OC81D 8/6
706 6/0 | DF33 7/9| EF86 6/3| PCL86 8/6| UCF80 8/3 |OC82 5/9
7H? 5/6 |DF91  2/9| EFS?  5/- | PENA4 6/9| UCE21 8/3 | 0C82D &/-
TY4 6/6 . DF9¢  6/-| EF91  3/6[ PEN36C15/-| UCH42 89 | OCI70 §/-

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. CRE 7441

Postage on 1 valve 9d. extra. On 2 valvesor more, postage 8d. per
valve exbra. Any Parcel Insured against Damage in Transit 6d. extra.

 TECHNIGAL
-~ TRAINING

. in 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 not fill in the coupon below and find out how ?

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

® Institution of Electronics & Radio Engineers
(Brit..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-_——---———_-—-——_ﬁ__

I INTERNATIONAL CORRESPONDENCE SCHOOLS j
: Dept. 171, Intertext House, Parkgate Road, London, S.W.11 I
| Please send me the ICS prospectus—free and without obligation. I
l (state Subject oF EXaM.) ... oo cereaas i
| I
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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 scckets controlled by Volume Control 1 which is
mounted g.i.rectty above the two sockets marked tremolo. BASS 1: gives
a controlled boost to the lower frequencies on Channet 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 variaticns 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. INPU’lPS AND CONTROLS—CHANNEL 2 (Normal): this
contains two high gain input jack sockets controlled by Volume Control 2
which is mounted directly above the sockets marked Normal. TREBLE:
gives a controlled boost to the treble frequencies on Channel 2 only.
MAINS VOLTAGE: fully adjustable, 200-250 volts, A.C. .50 cycles.
POWER OUTPUT; 40-50 watts sine wave British rating. Very little
distortion. QUTPUT IMPEDANCE: 8 ohms. Price 21 gns. plus 1
postage and packing.

WOLSEY U.H.F. AERIAL AMPLIFIER; two stage, gain 28 dB, noise
factor 8 dB, power consumption 6 mA at 14 volts. Two AF186 tran-
sistors, complete with built-in power supply in metal case, list price
9 gns., our price 43 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 voit 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

Bize 3% x 2} x 1#n. Meter size 2} x 13in. Sensitivity 1000
O.P.V. on both A.C. and D.C. volts. 0-15, 6-160 0-1000.
D.C. eurrent 0°150mA. Resistance 0'160k$). Complete
with test prods, battery and full instructions, 42/8, P. & P.
3/6. FREE GIFT for limited period only. 3¢ watt Electric
Soldering Tron vatue 18/- to every purchaser of the Pocket
Multi-Meter.

40W FLUORESCENT LIGHT KIT

Incorporating GEC Choke size Siin. x 1§in. x 12in.,
2 bi-pin holders,

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

Similar to above: 80W. Pluorewent Light Xit in-

. ; corporating GEC choke size 1ifin. x 1in. x 1#in.
-@- W 2 bi-pin holders start and starter holder. 7 /6
s d P. & P. 6/6.

- Twin 40 Chole instant start for 2 x 24, tubes 19/6. B, & P. 5,0,

MULTIPLEX DECODER

For receiving Stereo FM

Now i your chance {o benefit in full from the
néw B.B.C. stereo transmissions with our
Multiplex Decoder. Design features: Highly
efficient Mullard vinkor pot cores. Two semi-
conductor dlodes, Double purpose valve.
Printed circult type construction high input
impedance. Specification: Cross talk minus
26 dB at 1 kefs. Input requiroments 0°5—1'5
RMS. Stability plus or minus 0'1%,. Voltage
requirernents H.T. 190—250 volts. D.C. at &
mA, heaters 63 volts. A.C. at 300 mA. Self
prowered unit shortly available, price to be
anpounced. fize 5" x 3}” x 1*. Fully built

and tested.
Small A.C. mains motor oo
280/250 volts ~ complete Bectifiers
with gearbox, Y.p.m.
Price 15/- plus 4/- P. & B. | 250 v. P.LV.
Similar to above motor | 790 milliamps.
but without gearbox. Price | Six for 7/6,
9/6 plus 3/- P. & P. Post paid.

TRANSISTORISED 11 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 73” >1§ 33 X 2.

Price 50/- plus 2/6 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
F output 250 v. 250mA and 6'8v. 4 amp.
q for Heaters. 25/-. P. & P. 9/6.

3 to 4 Watt AMPLIFIER

8-4 watt Amplifier built and tested. Chicals size 7 x 81 x
in. Separate bass, treble and volume control. Double
woutid mains transformer, metal reetifier amnd outpub
transformer for 8 ohms speaker. Valves ECC8] and §V6.
£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
ﬁ 21" Speaker, J¢ 6 Transistor Super-

et Qutput 200mW, v Plastic Cabinet
in red, size 4" x 3" x 1§" and gold
speaker louvre. y¢ Horizontal Tuning
Scale, ¥ Ferrite Rod Internal Aerial.
% IF 460 kefs. All components
Ferrite Rod and Tuning Assembly
mount on printed board. y¢ Operated
from PP3 Battery. % Fully compre-
hensive instructions and peint-to-point
win'.ng diagram. Y Printed Circuit
Board. % Tunable over medium and
long waveband. s Car aerial and
earpiece socket.

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

Shop Hours 9 am.—6 p.m. Early Closing Wedneaday
Goods not despatehed outside U.K. Terms C.W.0.
Al mguir‘u Stamped Addressed Envelope

FIRST QUALITY P.v.C. TAPE

54” Std.  850ft.
7?7 Std. 1200ft.
3" L.P. 240ft.
5?" L.P. 1200ft, ) 63" T.P. 2400it.....32/6

L.P. 18001t. 18/6 7 T.P. 3600ft..... 425/6
5§" D.P. 1800ft. ...18/6 4" T.P. 900ft.... 15/-
P. & P. on each 1/6, 4 or more post free

25/6

EXTRACTOR FAN GEC

= e AC Mains DOORBELL
| 230/250 v, Complete
complete with mains
with pull transformer
switch. 240 v. AC &
Size 6" x illuminated
6" x 47, bell  push
Price 27/6 Price 12/6
plus 5}[; plus 5/6

P. & P. P. & P.

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

Size: 8 x 6” x 11”. A.C. Mains, 200-250V 4 valves.
For use with Std. or L.P. records, musical instru-
ments, all makes of pick-ups apd 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" z 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 1-&”,
List Price 32/-. Our PRICE

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

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

Size 5" x 31 x 1}”. For IF and RF N

S5 Ty'biafit 1500 B |commis s 030 and poss
quency coverage 460 kefs to 2 mels in |vew ana unused. Size 4} x 54 x Lt
switched frequencies. Ideal for align- 1in. Com; lete. ith  eircult
ment to our Elogant S8ven and Musette. | g5 ComP) Wi e "
Built and tested. ’ 5/- Lrg s
P. & P.3/6 : *

Also at 323 EDGWARE ROAD, LONDON, W.2. Petsonal shoppers only.
Early Closing Thursday. Al orders by post to our Acton address.
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COMBINED PORTABLE and
Elegc;dlglfeven CAR RADIO

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

Buy vourself an easy to build 7 transistor radlo and save at jeast £16.0.0. Now
you can huild this superb 7 transistor superhet radio for under £4.10.0. No one
else can offer such a fantastic radio with so many de luxe star features.

De luxe grey wooden size 125" x 817 x 31",
Horizontal easy to read tuning scale printed grey with black letters,
size 113" x 2%,

%

“ High 'Q’ ferrlte rod aerial. P iy e o iy N X
% L.F. neutralization on each separate stage. = o h R B i o S T T
% D.C. coupled push pull output stage with | OHLY - - e mr_:rﬁ:u L e R e e Bt
separate A.C. negative feedback. : et 2 T T
% Room filling output 350 mW. Plus 716 P. & P, Parts List and
! . clreuit diagram 2/6 FREE with
Y Ready etched and drilled printed clrcuit parts.
board back printed for fool proof
construction.
Y Fully comprehensive instructions and point-to-point E
wiring diagrams. 1
Y Car aerial socket. POWER SUPPLY KIT
v Fully tunable over medium and long wave. 168-535 meires To purchasers of ‘Elegant
and 1250-2000 mefres. Seven’ parts, incorporating
Y All components ferrite rod and tuning assembly mount on mains transformer. rectifier
nrinted boards. and smoothing condenser,
Y& Full after sales service. A.C. mains 200/250 volts, c D M PD N E NTS (ACTO N) I.TD-
Y Parts list and circuit diagram 2s. 6d., free with parts. Qutput 9v 100mA. 7/6 extra.

All orders by post to be sent to our Acten 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.

Personal shoppers onfy. Early closing Thursday. All  enquiries stamped addressed envelope
s s Sttt e e ey

—r

F R E E_TO-_AMBITIOUS ENGINEERS

—THE L#.TE_‘.ST. EDITION OF ENGENEERING OPPORTUKITIES

Have you sent for your copy? !

ENGINEERING OPPORTUNITIES is a Radio PRAFN\%&T INCLUDING
highly informative 132-page guide to the best Television E“,“ TOOLS!
paid engineering posts. It tells you how you can Electronics :

E gasic Prat%tical le:m:l Theoretic
ectrica ourses for beginners in “>eoeee
Radio, T.V., Electronics, etc.

quickly prepare at home for a recognised en-
gineering qualification and outlines a wonder-

ful range of modern Home Study Courses in Me"‘_af'i"a' A'M'If'l}igi' City & Guilds
all branches of Engineering. This unique book Civil RaR_,f._E_B_’“é‘::ﬁsﬁg’igm This specialist Electron.
also gives full details of the Practical Radio Production P.M.G. Certiﬁglate ics Division of B.LE.T.

d Electronic Courses, administered by our . Practical Radio NOW offers you a real
anc ot . s o Y_h Automobile Radio & Television Servicing laboratory training at
Specialist Electronics Training Division—the | . H d .

. ] Aeronautical Practical Electronics home with practical

B.LE.T. School of Electronics, explains the ’ Electronics Engineering  equipment.  Ask  for
benefits of our Appointments Dept. and shows Plastics Automation details.

you how to qualify for five years promotion Building

in one year. Draughtsmanship POST COUPOM NOW!L

SATIS FA CTIO N 0 R B.Sc. B Ppiease send me your FREE 132-page
R E FU N D 0 F FEE City & Guilds M  “ENGINEERING OPPOGRTUNITIES"”
. " attord Gen. Cert. of u (Write if you prefer not to cut page}
‘What gur age or experience, you cannot affor .
B ni:i:sv:-:;din ¢ this fam}:)us "°3k'f“ you are eamingf Education M NAME..... e et naeeriee it e ey
less than £30 a week, send for your copy o g
“ENGINEERING  OPPORTUNITIES” today— L B ADDRESS «..ovvvvvvveeiennnnns e
FREE. |
. sssusans R T
BRITISH INSTITUTE OF ENGINEERING -
TECHNOLOGY B SUBJECT OR EXAM
344B, Aldermaston Court, Aldermaston, Berks. B THAT INTERESTS ME........c.0vvvnn.n.. AT

THE B.LE.T. IS THE LEARING INSTITUTE OF ITS KIND IN THE WORLD

n



WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used inthe standard
superhet circuit with slight changes in component values, details of which are given in the latest edition of the
Constructors’ Booklet priced at 2/-.

Oscillator Coil ..o P50/1AC (For OC45) P50/1AC (For AF117).....c.c..c........ 5/4

1st LF. Transformer ... ..P50/2CC (For OC45) P51/1 (For AF11 7). /7

2nd LF. Transformer P50/2CC (For OC45) Pb51/2 {For AF117) e 5/7

3rd I.F. Transformer ..o, P50/3CC (For OC45) P50/3V  (For AF117) e 6/—
Rod Aerial ...

Driver Transformer
Output Transformer
Printed Circuit

L.LF. TRANSFORMERS & COILS FOR VALVE CIRCUITS

Production of Tuning Coils (Type “H”) and i.F. Transformers is being continued and details of these and our
other components are given in an illustrated folder which will be forwarded on request with 4d. postage please.

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET

PEOPLE PREFER MARTIN

FOR RELIABILITY, FOR QUALITY, FOR
ADD ON-ABILITY, FOR ECONOMY

.

F.M. TUNER

ASSEMBLY

B-stage i £2.7.6

MARTIN AUDIOKITS are availsble for stage input Seleotor MARTIN ELECTRONICS

Mono, and can be doubled up for stereo, UL ATIBC T LR SUs e ) 154 High Street, Brentford, Middl

or as complete stereo units. 3 ochm and Pre-amp/tone controls £3.2.6 9 . - Viddiesex

75 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
/s styled to match.

From Radio and Hi-Fi Stockists

MARTIN ELECTRONICS LTD.

STEREO CONTROL

10 watt amp. (3 ohms) £5.12.6
10 watt amp. (15 ohms) £6.12.6
Mains power supply
FM Tuner

154/5 HIGH STREET. BRENTFORD.
MIDDLESEX.

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 vyour 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,

so that your instaliation is a!ways up
to date. Most important of all is the
power and quality which MARTIN
Audiokits give vyou. 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 compietely professional.

AMPLIFIER SYSTEMS » TUNERS  RECORDERS

£2.15.0
£12.17.6

Trade enquiries invited

I1SLeworth 7161/2

Please send Recordakit/F.M. Tuner/Audiokit
Hi-Fi Leaflets. (Strike out items not wanted)

Name ...

Address ...ien

PW57
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MARCONI TEST EQUIPMENT

TF.141G STANDARD SIGNAL GENERATOR.
25 R ».-25 Mcjs. 200/250 v. A.C. £25. Carr. 30/-.
TF.201A V.H.F. SIGNAL GENERATOR.
19-310 Mejs. 200/250 v. A.C. £82.10.0. Carr. 20/-.
T.F.1¢5 M. BEAT FREQUENCY OSCILLATOR.
0-40 Kc's. 200,250 v. A.C., £20. Carr. 30/-.
All above offered in excellent condition fully
tested and checked and offered at a fraction of
original cost.

I | 2-WAY RADIOS ‘

E ! Super quality, Brand new | SINCLAIR TRANSISTOR
and guaranteed. |

AMPLIFIERS

712 Amplifier 89/68; Z12 Power Pack
78/8; Stereo 25 Pre-Amplifier £9.19.6;
Micro FM Radio Kits £5.19.6; Micro
6 Radio Kit 59/6; Micromatic Radio
Kit 59/6: Ready built 79/6. Post paid.

3 transistor £6.15.0 pr.
4 transistor £7.19.8 pr.
3 transistor - £8.4.0 pr.
&§ transistor £9.19.6 pr.
6 transistor De Luxe
8 £17.10.0pr. -~
10 transistor £22.10.0 pr.
13 transistor 500 MW £31.10.0 pr.
13 Trans., 1W £35.0.0 pr. Post extra.
These cannot be aperated in U. K.

GARRARD RECORD PLAYERS

SR P12 Player mono £4.4.0;1000 changer mono or stereo £5.19.8; 2000 changer mono or
stereo £6.19.8; A50 Ohanger mono or stereo $7.10.03 3000 Changer stereo $8.19.6; AT6
Mk IT £9.19.6; 8P25 Player mono or stereo £9.19. 6' AT60 Changer mono or stereo
£10.19.83 A70 less cartridge £19.19.0; LAB 80 Stereo 525.0.0; 401 Transeription 28 gns.
Brand new and guaranteed. All plug post and packing &/-.

LAFAYETTE HI-FIDELITY
SOLID STATE
STEREO AMPLIFIERS

Latest 1967 models now available.
Outstanding  performance from
modern semi conductors. Provision £
for all bypes of inputs and outputs L
and comprehensive tone controls.
Aitractive metal cased free standing
units.

Model LA-224T, 30 watt £25. Carr. 7/6.

Model LA-60'T. 60 watt £37.10.0. Carr. 7/6
DETAILS ON REQUEST

LAFAYETTE MODEL HA-500 38B/AM/CW
80 THROUGH 6 METRE RECEIVER

New outstanding Ham Bands only receiver
covering the 80/40/20/15/10/6 metre bands.
. Incorporates 10 wvalves, product detector,
|l two mechanical filters, 8 Meter, dual con-
version on all bands, ¢rystal calibrator, B.F.O.,
noise limiter, aerial trimmer, I.F.’2 2.608 Mc/s
and 455 Ke/s. Qutput 8 ohms and 500 ohms.
Operations 220/249 volt A.C. Supplied brand
new and guaranteed with handbook. 42 gus.
Carr. 16/-. 100 Kefs crystal 85/-.

AVO CT.38 ELECTRONIC
MULTIMETERS

A high quality instrument offered at a
fraction of cost. Ranges A.C. and D C

VARIABLE VOLTAGE
TRANSFORMERS

Brand New—ifully Shrouded. Input 236v.
50/66 cfs. Output 0-260

volts: 100 mV to 250 volt A.C. and D.C. Volts.
current: I0pA to 1 amp. Waits: S0UW 1 Amp £4.10.0
to 5 watts. Resistance: 4 ranges to 200 2-5 Amp £5.07.6
megohms. Operates on 110/200/250 v. b Amp . £9.0.
A.C. 45/65 c¢/s. Bupplied in guaranteed 8 Amp ., £13.10.0
working order with all leads and R.F. 10 Amp £217.0.0
probe. £25. Carr. 19/-. 12 Amp . . £18.10.0
éﬂﬁAmtg)m o fﬁamo,o
. D ortable—
TRANSISTORISED Metal Case with Meter,
TWO-WAY Fuses, etc. £9.17.6.
TELEPHONE
INTERCOM. AMERICAN TAPE
Operative over amazingly | First grade quality American tapes.
long distances. Separate | Brand new. Discounts for quantities.
call and press to talk | 3in., 225ft. L.P. acetate .. ... ... . 4/-
buttons, 9-wire connec- | 33in. 600t T.P. mylar. .. . 10/-
tion. 1000°s of applica- | 0iR., 600ft.std. plastie ... . . 88
tions. Beautifully finished | 8in., 800ft. L.P. acetate 10/~
in ebony. Supplied ecom- | §in.,1,200ft.D.P. mylar 15/«
il Dlete with batteries and 5in., 1,8008t. T.P. mylar ., 35/~
wall brackets. §2in.,1,200ft. L.P. acetate . 12/6
£6.10.0. P. & P. 8/6. | 5%in.,1,800ft,.D.P. mylar .. 22/6
5%in., 2,400it. T P. mylar .. . 45/«
7in., 1,200ft.8td. mylar .. .. 12/6
R.107 RECEIVERS 7in.. 1,800¢t . L.P. acetate | 16/~
= . 7in', 1,800ft. L.P. mylar .. 20/-
1-7-17-5 Mecfs. Mains or 12 volt D.C. ol
; i 7in., 2,400it. 3.P. mylar , .. 25/
operation. Perfect condition. £€15. Carr. Tin., 3.600¢6. TP, mylar .. ....... 53/6

L5 Postage 2/-. Over £3 post paid.

CALLERS WELCOME!

Open 9 a.m. to 8 p.m. every day Monday
to Saturday. Trade supplied. Al items
available as previously advertised.

S$P.600JX RECEIVERS

Few only of these outstanding receivers
540 Kc/s—54 Me/s, Cost over £500.
Available In excellent condition £100.

o \\\\‘&\\\\\' W j U G Al
y \ D

CATALOGUE

" v ELECTRONIC COMPONENTS

< TEST EQUIPMENT

< COMMUNICATIONS
EQUIPMENT

+ HI-FI EQUIPMENT

We are proud to introduce our frst
comprehenisve catalogue of Electronic

Ca LG

of :

| igetrants

} CosmRpat

I and, :

| pequgnnernt

Components and equipment. Over 130
pages fully illustrated, listing thousands
of items many at bargain prices. Free discount
coupons with every catalogne. Everyone in
electronies should have a copy.

CLEAR PLASTIC PANEL METERS
First grade quality, Moving Coil panel meters, available
ex-stock. $.A.E. for illustrated leafiet. Discounts for
quantity. Available as follows: Type MR, 38P, 1 21/32in.
square fronts.

100-0-100LA 27/6 200mA ... 22/6 100VD.C.... 22/6

500-0- 500@3 £2/6 300mA ... 22/6 150VD.C.... 22/8

1-0-lmA .. 28/6 500mA ... 28/8 500VD.C 22/8
22/6 750mA ... £2/6 B500VD.C..,. 23/6
20/ 1AD.C.... 22/6 750VD.C 22/6
29/6 2AD.C.... 22/8 15V A.C 22/8
22/6 SAD.C.... 22/6 50VALC 22/6
22/6 B8VD.C.... 22/6 130V A.C 22/6
22/6 10VD.C... 22/6 300VA.C 22/8
22/6 20VD.C... 22/ 500VA.C, 2/6

22
‘S’ Meter ImA  29/6

o 150mA . 22/6 50V D.C.. 22/6
50- O»QOp.,.A 29/’6 POST EXTRA. Larger sizes aval]able—-send for lists.
R209 MK. Il COMMUNICATION T

RECEIVER

11 valve high grade communication receiver suitable
for tropical use. 1-20 Mc/s. on 4 hands. AM/CW/FM
operation. Incorporates precision vernier driver, BFO.
Aerial trimamer, internal speaker and 12 v, D.C.internal
power supply. Supplied in excellent conditien, fully
tested and checked. £22/10/0. Carr. 20/-.

Outstanding value. High-class 4 band receiver
covering 550ke/s—31 Mc/s. Seven valves plus
rectifler, RF stage, illuminated *“8” meter,
1.5V sensitivity. Eleetrical bandspread on

wnmen e 80/40/20/15 and 10 metre bands. Slide rule
T diad, aerial trimmer. B.F.0., ANL, Output for

§ O C QQ@O phones or speaker. 115/290/240V. A.C. Brand
Py - B new, guaranteed, with manual. 24 Gos. Carr.10/-

LAFAYETTE KT-340 COMMUNICA-
TION RECEIVER SEMI-KIT

Build this wonderful receiver and save pounds.
Supplied semi completed, main components ready
mounted, R.F. section already wired and aligned.
Full and precise instructions supplied. Specifica-
tion:— 8 valves-rectifier, 4 bands covering 550
ke/s.-30 Me/s, Incorporates 1 R.F. and 2 LF.
stages, ‘Q’ multiplier, B.F.0., A.N.L., ‘8 meter,
bandspread, acrial trimmer ete. Operation 115/230
V. A.C. Price 25 Gns. Carr. 10/-.

HAM-1, 4 BAND

COMMUNICATION RECEIVER
4 wavebands covering 535 kcfs. o 30 Mcfs.
5 valve superhet circuit. Incorporates 8 meter
B.F.0., BANDSPREAD TUNING, BUILT-IN
4in, BPEAKER, FERRITE AERIAL AND
EXTERNAL TELESCOPIC AERIAL. Oper-
ation 220/240 v. A.C. Supplied brand new
with handbook. £16.18.0. Carr. 10/-.

NEW LAFAYETTE MODEL HA-700 AM/CW/SSB

AMATEUR COMMUNICATION RECEIVER

8 valves, § bands incorporating 2 MECHANICAL-
FILTERS for exceptijnal selectivity and sensi-
tivity. Frequency coverage on & bands 150-
400 kcfs., 550-1,600 kefe., 1.6-4.0 Mc/s., 4.8- g
14.5 DMcfs. 10.5-30 Me/s. Circuit incorporates

R.F. stage, aerial trimmer, noise limiter, B.F.O., BN
product detector, electrical bandspread, 8 meter,
slide rule dial. Qutput for phones, low to 2KQ
or speaker 4 or 8 ohms. Operation 220/240 volt
A.C. Bize 7%in.x15n.x10in. Supplied brand
new and guaranteed with handbook. 38 GNS.

’_(nAiim) LIMITED

Phona: GERRARD 82043155
Cables: SMITHEX LE":'.?I'AF-.:

STREET, LONDON, W.C2

3 34 LISLE

NN
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Building first-class
high fidelity
equipment “2 >

~then chnnse the superb
~ Brenell Tape Deck

This is the deck for the demanding amateur and
professional alike. 4 speeds, of course. 3 outer-
rotor motors. Provision for 4 heads; unigue,
reliable braking system—instant stop without
spillage. Pause control, superimpose switch,
1,200ft. per minute rewind. Reels up to 8%in.
diameter. And the superk Brenell engineeting
in every detail.

A deck, in fact, to match the best in high fidelity
electronics. Prices from £38.

See and hear them at the Audio Fair, London
and the Brenell Mono/Stereo
Hi-Fi Tape Link |
A top-quality twin record- [
ing amplifier and twin
playback preamplifier unit §: o
with A/B switching ey N
facilities. ldeal for use with the Breneil deck. Price £46.
For technical specifications write to Brenell Publications
Dept., Reference PW/5.

frenell

BRENELL ENGINEERING CO. LTD.

231/5 LIVERPOOL ROAD, LONDON N.1. NOR8271 (5 lines)

14

Household

Heating
Supplies 11
brings
central
heating
price down

Vou Save 500
DLV insiallations!

Powell Duffryn
G45 Gas Boiler

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—S5 YEARS
TO PAY. Branches at
Croydon, Wood Green,
Tottenham, Bedford, Man-
chester and Leicester.

& To: Household Heating Supplies Lid.

7 Hford Lane, llford. Essex

ILF 5098/9

Please send further details.

Name

Address ...

Telephorne ...




NOT BUILD ONE OF OUR
PORTABLE TRANSISTOR

RADIOS... FIRST FOR PERFORMANCE,
i QUALITY & PRICE!

“A wondsriul range of transistor radlos using First grade components guaranteed results.”

NEW ROAMER SEVEN Mklv

7 WAVEBAND PORTABLE OR CAR RADIO
Amazing performance and specification @ Now with PRHILCO MICRO-ALLOY R.F. TRANSISTORS

FULLY TUNABLE ON ALL WAVEBANDS

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

@ EXTRA BAND FOR EASIER TUNING
OF LUXEMBOURG, ete.

® 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. 15 metres.

Push-pull output for room flling volume from rich toned 7 X 4in. speaker. Air spaced ganged tuning condenser.

Ferrite rod aerial for M. & L. Waves and telescopic aerial for 8. Waves. Real leather-look case with g1l trim and
The perfect portable and the ideal car radio. (Uses PPT7 batterles. available anywhere.)

Total cost of parts now only

£5.19.6  FiF

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

NEW MELODY MAKER SIX

= === %8 stages. SiX transistors and two
——==gl diedes. Covers Medium and Long Waves
SATTERER and Fxtra Band for EASIER tuning of
iR LUXEMBOURG ete. Topgrade3in. Loud-
23] speaker tor quality output. Two R.F.
RodrEap stages for extra boost. High ‘Q’ 6in. Fer-
EijaHgh rite Rod Aerial. ApDrox. 350 Milliwatts
4ol push pull output, Handsome pocket size

B case with gilt fittings. Size 61 x8f x 1.

g ; E “ (Uses long-life PP battery). Carrying
A = strap 1/6 extra.

This amazing receiver £3 9 6 P. &P, Partspricellst and easybuild
may be built for only o7 3/6.  pians 2/-. (Free with kit).

QUICK CHECK TRANSISTOR TESTER.

Checks gain of R.F. and Audio Transigtors. Also

checks for nolge lewel and duds, All parts ready

to be assembled in attractive grey case with red

grille, complete with Dial, Knobs, and Dynamic
Speaker. Simple assembly instruc-
tiong free with set of parts. 20/8,
P. & P. 2/6.

THE BIG-GEN. A versatile Signal Injector. Something
no constructor should be without. The ingemious device
generates an audible signal throngh the Andic and R.F.
- ranges. With variable output. Telescopic Probe. Pocket size
slim line case measures 42 x 31 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.
® 7 stages—5 transistors and
2 diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorporates
Ferrite rod aerial, tuning condensér
volume control, new type fine tone super
dynamic 3in, speaker, ete, Attractive case. Size 8} x 4} x Liin. with red
spealcer grille. (Uses 1289 battery, available anywhere.}

Total costof all - 42 P.&P. Parts Price List and easy bulld
parts now only 3/6 plans 2]- (Free with ki)

“Trawler Band, & feature usually found

with fuil instructions. 18/, P. & P. 2/-.
POCKET FIVE "omit sin

@ 7 stages—b transistors & 2 diodes
Covers Medium and Long Waves and

in only the most expénsive radics. e
On test Home, Light, Luxembourg and
many Continental stations were re-
ceived loud and clear. Designed round
supersensitive Ferrite Rod Aerial and
fine tone 3in. moving coil speaker, Pocket 5 med. and long wave
built into attractive black and gold version with ministure speaker.
case. Size bt x 1% x 3iin. (Uses 1289 29 P.&P.
battery available anywhere.) I 3/.

Total cost of ali

parts now only P. & P. 3j-

Parts Price List and easy bulld plans 1/6 (Free with kit}

370P PRESS!

NEW ROAMER SiX

NOW, WITH PHILCO MICRO-ALLOY
R.F. TRANSISTORS
® 6 WAVEBAND ! 1
® 8 stages—6 transistors and 2 diodes
Listen to stations half a world away with this
8 waveband portable. Tunable ot Medium and
1 Long Waves, Trawler Band and two Short
Waves. Sensitive Ferrite rod aerial and tele-
scobic aerial for short waves. Top grade transistors. 3in. speaker, hand-
some case With gilt fittings. Size 74 x 5 x 14in. (Carrying strap 1/6 extra.)
“ EXTRA BAND FOR EASIER TUNING OF LUXEMBOURG, ETC.
Total cost of all £3 I 9 P.&P. Parts Price List and easy build
parts now only . O 3/6 plans 2/- (Free with kit)

“TRANSONA SIX

-gx-ey with red grille. Size 6% x 4% x 1iin. (Uses PP4¢
a

® 8 stages—&6 transistors and 2 diodes

This is a top performance receiver covering full
Medium @snd Long Waves and Trawler Band.
High-grade 3in. speaker makes listening a
leasure. Push-pull output. Ferrite rod aerial.

any stations listed in one evening including
Luxembours loud and clear. Attractive case in

ttery available anywhere). Carrying strap 1/- extra.

Total cost of all 59 P.&P. Parts Price List and easy bulid
patts now only 3/6 plans 16 {Free with kit}

i M Our 1atest completely portable trangistor
Efi'= Mradlo covering Medium and Long Waves.
el Incorporates pre-tagged circuit hoard, 3in.

- Theevy duty spealeer, top grade transistors,
volume conirol, tuning condenser, wave
change slide switch. sensitive 6in. Ferrite
%iod aerial. Push-pull output., Wonderful
freception of BBC, Home and Light, 208
and many Continental stations. Hand-
some leather-look pocket size case, only 62 x 3t x liin. approx. with
gilt speaker grille and supplied with hand and shoulder straps.

Total cost of all £3 9 P.&P. Parts Price List and easy build
§ parts now only 0&/Q 3/6 plans 2/- (Free with kit)

Callers side entrance
Barralts Shoe Shop.

RADIO EXCHANGE CO.

61 HIGH STREET, BEDFORD Telephone: Bedford 52367

SUPER SEVEN

® 9 stages—7 transistors and
2 diodes

Covers Medium and Long Waves and Trawler
Band, The ideal radio for home, car, or
can be fitted with carrying strap for ocutdoor
use. Completely portable—has built-in
Ferrite rod aerial for wonderful reception.
Special eircuit incorvorating 2 RF Stages,
ush-pull cutpbus, 3in, speaker (will drive
arge speaker). Size T¢ x 53 x 1Mn. (Uses
battery, available anywhere.)

9V
£3 l 9 6 P. &P, Parts Price List and easy build
. ] 3i6 plans 2/~ {Free with kit)

Total ¢ost of all
parts fiow only

Open 9—5 p.m.
Saturday 9—12-30 p.m.
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PRAGTlCAL!
VISUAL! |
EXCHiNGT NGI

a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing

1 OWN and 2 BUILD 3 READ and
E—— HANDLE a and USE ] DRAW and
completerange of present- | } 8 modern and profes-| JUNDERSTAND

day ELECTRONIC PARTS| |sional CATHODE RAY | | CIRCUIT DIAGRAMS
and COMPONENTS OSCILLOSCOPE

RiB
820

4 } cARRY OUT oVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK ... INCLUDING ...

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

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

® AMPLIFIERS ® BASIC RADIO RECEIVER @ SIMPLE COUNTER

® OSCILLATORS ® ELECTRONIC SWITCH ® TIME DELAY CIRCUIT

® SIGNAL TRACER ® SIMPLE TRANSMITTER ® SERVICING PROCEDURES

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

F———_—————_—i'-ﬂ—-—-_-_——-—-—-——-——--——-——_———.

| POST NOW | To: BRITISH NATIONAL RADIO SCHOOL. READING, BERKS. Please
1
I

BBUCHURE NAME ettt seeem s st s e BLOCK CAPS
| orwrite it you prefernotto cutpage & ADDRESS.......ommerirrrin SO SO, PLEASE PWS5

=~y 5 N 3 N _§N __§__§__N _§ _§N__] l-n———-———-—_——————"————_—_——————

§
for send your free Brochure. without obligation, to: wedonotempioy representatives I
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TOPRPIC OF THE MONTH
Kitmanship '

UR contributor Henry certainly touched an ex-
Oposed nerve with his essay 7o Kit or Not in the
March issue. The resulting correspondence, coupled
with our own experience, indicates that a few of the
kits currently being offered are shoddy affairs.

Principally kits are for the beginner and as such they
must be easy to assemble and contain clear and concise
assembly instructions. In fact some would tax the
ingenuity of “advanced” constructors. Common
complaints include wrong value resistors, faulty or
sub-standard components, incorrect assemblage of
components, misleading instructions, and so on.
Substitute components also cause the home constructor
a lot of trouble, particularly coils where the connections
differ from the accompanying instructions. ldentification
problems are not, however, confined to coils, for we
have had our attention drawn to unmarked resistors,
capacitors, transistors and so on.

We know of one kit in which there were fourteen
mistakes in the accompanying instructions. This is not
good enough and must be stopped!

The gloom continues with the disquieting reports of
Abuses in “after-sales service’ facilities which, if our
informants are correct, are no more than rackets.
Don’t get us wrong, they are not all bad, but remember
the old phrase Caveat Emptor—let the buyer beware.

it appears that the buyer of the more expensive kits
gets the better deal, but this is no excuse for some of the
rubbish we have heard of and seen. Even the cheapest
kit of parts should be intact, and complete with easy-
to-follow instructions. Often it is the youngster who
buys these. He may have had to save weeks of pocket
money to get one of these. It is a tragedy if he ends up
with a heap of useless parts.

We strongly condemn sharp practice and will do our
best to stamp it out. Any reader with a genuine
complaint about goods or services from any Wireless
advertiser, should send us clear and concise details.
We will take up his case with the company concerned.
Readers shouid, however, bear in mind that some of
the “mail order” concerns handle very large quantities
of kits and occasional packaging errors and delays
are inevitable. W. N. STEVENS—Editor

NEWS AND COMMENT

Leader 17
News and Comment 18, 44
Practically Wireless
by Henry 27
On the Short Waves
by John Guttridge and David
Gibson, G3JDG 28
New Books 32
The MW Column
by Alistair Woodland 58
CONSTRUCTIONAL
Multipurpose Audio Switch
by F. L. Thurston 20
70cm Converter
by J. P. Billingham, GBAAC 23
Beginner’s 3-band Mains
Receiver
by A. S. Carpenter 40
A Simple Analogue Computer
" by C.R. Bradley 53
Add-on 500mW Amplifier
by Mike Fisher 61
GENERAL ARTICLES
Repairing Radio Sets, Part {|
by H. W. Hellyer 34
R/C Circuits with Gain
by K T. Wilson 48
Improving Cheap Tape
Recorders, Part |1
by W. S. Fowler, M.A. 49

JUNE ISSUE WILL BE PUBLISHED ON MAY 5th

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 any part of the world. © George
Newnes Ltd., 1967. Copyright in all drawings, photographs and articles published in “Practical Wireless" is specifically reserved throughout the countries sighatory
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 and Henry

I read with interest Henry’s commen-
‘tary about Kits in the March issue of
PRACTICAL WIRELESS. A few
months ago, I bought a kit from a firm
who advertise in this magazine. It
arrived short of the carrying strap and
with a tuning dial the wrong size and
with the scale reading in the wrong
direction. The circuit diagram contra-
dicted the instructions and the paxolin
board on which the works were
soldered, had to be“wedged with card-
board. A short time later, I sent for
another receiver from the same firm.
This one was much worse! The parts
were soldered to tag strips which were
glued to a piece of .cardboard. There
was apparently no method of holding
the battery still in the case and the
back flew off the set at the slightest
provocation. It has never worked and
a letter to the firm concerned proved to
be a waste of fourpence.
H. Boys. Walsall,
Staffordshire.

* * *

Henry’s comments are only too true.
I am a constructor of some experience
and have built many sets for friends. I
would hate to think of a newcomer
tackling one of these kits for the first
time—some of which, the firms claim,
can be built in a matter of hours.
One more grouse I have is about so-
called postage charges. You are charged
say, 7s. 6d. and when the parcel arrives,
it has stamps on it to the value of
3s. 6d.! The same is for valves. In some
adverts, the postage charge is 6d. per
valve, so if you order six valves, the
posiage charge is 3s. Why, then, when
ihe package does arrive, does it have

stamps to the value of 8d. on it?
A. H. Brough. Leek,
Staffordshire.

* * *

I agree with every word Henry says
in “To Kit or Not”. As a science
teacher I had been approached by
various pupils as to possible recasons why
their kits did not work. This made me
curious, so I sent away for a kit myself.
The result was precisely the same as
Henry’s. with the final result that 1
returned it, paid the £1 fee, received a
further demand for a further 15s., which
being duly paid, brought back the chas-
sis—but only working on one band! I
wrote a letter to the firm saying that the
so-called changes weren’t made (I can
recognise my own work) and that the
so-called defective parts were their res-
ponsibility, seeing that they were selling

the kit. This brought no reply at all!
C. Miller. Maidstone,
Kent.
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NEWS AND..

VARIABLE CAPACITORS FOR PRINTED CIRCUITS AND VHF

Type CG80-01 is a miniature three-
section, ganged capacitor designed
for v.h.f receivers. Each section has a
capacity of from 2-5pF to 17pF. An
internal gear and pinion drive gives a
3:1 reduction. High-grade ceramic
posts insulate the stator from the
frame, and the capacitor is 1-5in.
long, 0-65in. wide and 0-85in. high
overall.

Type $60-01, piston-type trimmer
has an overall diameter of 0-2bin.
with 0-2in. fixing centres and is
variable from 2pF to 25pF by means
of a screwdriver stot in the rotor. It has
a polystyrene dielectric, but for opera-
tion in extremes of temperature, a
P.T.F.E. dielectric can be supplied.
Wingrove and Rogers Ltd., Domville
Road, Mill Lane, Liverpool 13.

iy

A.A. RADIO AT IDEAL HOME

The A.A. Linkline radiotelephone service (see News and
Comment, page 732, February 1967 issue) was one of the main
features of the Automobile Association’s display at the ldeal
Home Exhibition.

Direct contact between Olympia and the Linkiine control
centre at the A.A.’s Leicester Square headquarters was main-
tained and visitors to the A.A. stand were able to talk over the
air and also listen to traffic information broadcasts and other
messages being transmitted to Linkline users.

144th ""COSMOS” SPUTNIK

The Soviet Union recently launched its 144th scientific earth satellite.
Cosmos-144 was placed in a circular orbit at a distance from the earth’s
surface of 388 miles. In addition to Scientific equipment the sputnik has
a radio system for the accurate measurement of orbital elements and a
radio telemetric system for transmitting data to earth concerning the
function of instruments and apparatus.

CURB ON LICENCE DODGERS

Under the terms of a Government Bill aimed at licence dodgers,
published recently, TV dealers will be compeilied to let the
GPO know the names of customers buying or hiring sets.

It is estimated that the BBC loses £10M annually through
people not obtaining licences.

Applicants for Road Fund Licences will also have to state
whether or not their cars are fitted with radios.

Also under this Bill, the PMG Mr. Edward Short, will be able
to prohibit the import or manufacture of certain wireless
telegraphy apparatus, which, it is understood will include
imported walkie-talkies and similar apparatus.

It is understood that dealers who do not comply with the
requirement to furnish lists of purchasers will be iiable to fines.



= COMVIVIENT

LOCAL RADIO IN THE NORTH AND MIDLANDS

The first three sites chosen for the BBC’s experimental radio
stations are at Leicester, Merseyside and Sheffield stated the
Postmaster General recently. Merseyside includes Liverpool,
Birkenhead and Wallasey. All stations will transmit on v.h.f.
and have a range of 12 miles. They are expected to be on the
air by the end of this year.

The BBC wiil build the stations at a cost of about £35,000
each and each station will have a staff of about 15. Running
costs will be in the region of £1,000 per week.

Local output will be about four hours a day and will cover
news, current affairs, local information and request pro-
grammes. After a transmission from his own studio, a station
manager will then be able to switch over to one of the main
BBC networks.

ELECTRONICS PULL ASIDE IRON CURTAIN

Three years of negotiations have resulted in Plessey signing a 5-year
agreement with Russia for the exchange of specialised knowledge and
joint co-operation in the field of electronic equipment and components
and automation. )

Signed in Moscow recently with the Soviet State Committee for
Science and Technology, the agreement is hoped to result in firm business
within the next few months. Plessey will offer licensing agreements ta
the Russians and expect to be licensed for the sale of Soviet develop-
ments all over the world.

ULTRASONICS HELP THE DOCTORS

The sound-visor, an instrument which transforms a reflected
sound signal into a picture, making it possible to see in detail
objects only a few tenths of a millimetre in size concealed in a
mass of absolutely non-transparent substances, has been
developed at the Institute of Acoustics of the USSR Academy
of Sciences. The instrument is 200 times as sensitive as an
X-ray machine in studying the human body. X-rays make it
possible to discern the bone from the muscle but they cannot
discern a tumour from a muscle. Scientists hope that tumours
"~ will be detected by the sound-visor.

AVON BOOKSHELF SPEAKER

-Frequency response: 50c/s—18kc/s.

Crossover frequency: 2kc/s.

Power rating: SW r.m.s. max.

Nominalimpedance: 715Q.

Speakers: 6%in. bass, &in. totally
enclosed treble.

Cabinet dimensions: 73 x 13% x 82in.

Cabinet material. 12mm. high grade
plywood with &in. aluminium
alloy speaker mounting plate.

Finish. Walnut veneer.

Cross-over: Inductor-capacitor type.
The walnut veneered cabinet kit

costs £8 18s.. and the loudspeakers

and cross-over network kit cost

£4 18s. Daystrom Lid., Gloucester.

Phonetics and RAE

Mr. Haagensen may be glad to know
that those who sat the Radio Amateurs’
Examination in December, 1966, were
confronted by this question: “How may
the letters of the call sign be confirmed
by radio-telephony? Give six examples
of the recommended phonetic alphabet”.

I might add that T have heard
Czechoslovakia, Canada, America, Ice-
land, Sweden, Holland and many other
countries in contact with British Ama-
teurs, who varied their phonetical alpha-
bet confirmations, and none of these
countries seemed disturbed. TFurther-
more, the foreign countries varied their
phonetical confirmations and I was able
to comprehend all the callsigns.

All these countries were heard on
80m., using a 19 set and phones with a
67ft. long wire running 20 ft. from the
ground NE SW. I can only suggest that
Mr. Haagensen is slightly hard of hear-
ing.

A. Barroclough. Rotherham,
Yorkshire.
* *

I wonder how many Radio Hams
Mr. Haagensen actually listened to?
Surely he realises that there are many
thousands of Hams who are active all
over the world, all hours of the day and
night, so how can he possibly judge all
just by a few? T am not entirely in
agreement with the NATO phonetic
alphabet and I know it inside out, being
a RAF Wireless Op and it is fine only if
conditions are suited. )

I was operating 5B4PC from 1962—
65 and at time static was so bad that the
NATO phonetics were truly useless.
Here is an example of what I mean:
Germany, Washington, Three, Santiago,
Bravo, Ontario for the callsign GW3SBO
is much clearer and understandable in
the hissing static than Golf, Whiskey, 3,
Sierra, Bravo, Oscar. There are many
hams who agree with me—especially
those who have missed the hissing
Sierra or Oscar in a burst of static.

It I pass the RAE this year, I shall
use phonetics which best suit the con-
ditions I work under, until the NATO
phonetic alphabet becomes compulsory.
W. F. Wright. Sleaford,

Lincolnshire.

FILMSHOW TICKETS
Applications for Filmshow tickets—
which are free—shouid be made to:
Filmshow, Practical Wireless, Tower
House, Southampton Street, London,
W.C.2. A stamped addressed envelope
must be included with all applications.
See page 57.

More News and Comment on Page 44
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MULTIPURPOSE
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Sound-operated switches are extremely useful
devices and can be used in many applications,
from saving tape (and thus extending the playing
time) in recording machines . . . to burglar alarms.
The multipurpose switch described in this article is
quite sensitive and will operate—at normal con-
versation levels—at distances up to 30 feet.

One of the difficulties in designing a sound-
operated switch with a high sensitivity hinges on
the fact that long microphone leads are almost
inevitable. Also, the microphone (which in the
author’s case is a low impedance loudspeaker) has
to be matched into the amplifier section of the
switch. A microphone transformer can be used for
this, but with reservations. For example, if the
“switch” is powered from the mains, pick-up by
the microphone transformer from the mains trans-
former can cause the switch to be permanently
“on”. For this reason, another form of input match-
ing was chosen: a grounded base transistor con-
figuration, as shown in Fig. 1a. In this circuit, the
input (from the “microphone”) is fed directly into
the emitter, with the base decoupled by Cl. The
emitter resistor can be omitted since a low
impedance “microphone” is used as the pick-up.
The other components in the circuit are included
to give correct d.c. operating levels. Signal gain is
approximately 100.

Inter-stage Matching

Although the circuit shown in Fig. 1a has a
reasonably high voltage gain, the problem comes
when the gain has to be transferred to another
stage. Should the following stage be a common
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emitter amplifier, it will offer a fairly low
impedance to the first stage: shown as Rz in Fig. la.
As far as the signal is concerned, Rz is effectively
in parallel with R1 the collector load, reducing its
ohmic value (to the signal) to about 800Q. This
reduces the stage gain to about 8. The way to over-
come this is to use an emitter follower as an inter-
stage buffer. This has quite a high input impedance
and does not load Rz. Figure 1b shows an emitter
follower connected to the original circuit.

The temperature stability of the two circuits so
far described is not very good: both circuits having
small emitter resistors. It can be improved by add-
ing a negative d.c. feedback loop from the emitter
of Tr2 to the top of the Trl base chain—as shown
in Fig. 1c. If the total resistance of R3, R4 is kept
low, it can be made to serve as the emitter load of
Tr2, making it possible to save in components with-
out affecting the gain. The final development of
this circuit is shown in Fig. 1d.

Bootstrap Technique

One of the advantages of the emitter follower is
that its output (which is taken from the emitter)
is in the same phase and almost the same amplitude
as the input signal applied to its base. The
impedance levels are, of course, different.

Referring to Fig. 1d, note how the collector load
of Trl is split into two parts. Rl forms the major
load, while RS acts as an “isolating” resistor, since
the voltage appearing at the emitter of Tr2 approxi-
mates that at the collector of Trl and is fed back
(via C2) to the junction R1/RS. Thus, similar a.c.
signals appear at either end of R1, and consequently
only a small signal current flows through R when



Fig. 1:°a’shows a simple grounded-base amplifier; ‘b’ the original circuit with an emitter-
follower output: ‘c” improved ‘b’ circuit with temperature compensation; ‘d’ the final

development of this circuit.

>JS1
: T

(a)

a given signal output is available. This enables the
value of Rl to be increased by about ten times,
hence, the 10k looks like 100kQ to a.c. signals and
gives the circuit a voltage gain of the order of 500.

This method of increasing the ohmic value of
R1 is known as Bootstrapping—it being analogous
to the idea of a man lifting himself by his shoe-
laces. For this technique to work the signals appear-
ing across RI must come from isolated sources:
putting a capacitor across R1 to isolate the ends
will not work.

Full Circuit

Looking at the full circuit diagram of the sound-
operated switch, Fig. 2, vou will see that Trl and
Tr2 are wired in a similar fashion to the circuits
in Fig. 1. The main collector load resistor being R2,
with Bootstrapping being applied through R, the
“isolating™ resistor. Potentiometer VR! forms the
major part of the emitter load and serves as a
sensitivity control for the amplifier: R3 is simply a
limiter and can be omitted if preferred.

The amplified signals appearing across the
potentiometer are capacitively coupled by C3 into
the base of Tr3, a conventional common emitter
amplifier which further amplifies the signal. The
output of this stage is rectified by D1/D2 (smoothed
by C6/R9) and fed to a d.c. switching amplifier
Tr4/Tr5. These two transistors are wired as a Super-
Alpha pair and can be looked upon as an ultra-
high-gain single transistor connected in a common
emitter configuration. In the absence of an input

signal, no rectified or d.c. bias is available to the
base of Tr4, so the combination transistor is cut-off.
As soon as the bias condition changes (through the
rectification of incoming signals) Tr4 is turned on.
This shorts the base/collector junction of Tr5 and
turns the transistor full on, energising the switching
relay RLA. When the signal is removed, the tran-
sistors revert to their original condition.

The power requirements of the circuit are not
critical, as the “switch” will function from a nine
to twelve volt supply: either a battery or a mains
power supply unit.

Construction

All the components, excepting the “microphone”
and the relay, are vertically mounted on a piece of
Veroboard, which should be cut to the size (and the
copper strips broken) in accordance with the
information given in Fig. 3. Before assembly starts,
it is as well to reduce the thickness of the mounting
legs of the skeleton type potentiometer before try-
ing to mount it, otherwise the “legs” will not go
through the holes in the Veroboard. Remember to
use heat shunts when soldering the semiconductors
into circuit.

Once the Veroboard unit has been completed,
check the «circuitry, especially the electrolytic
polarities, and check it again—a .cross connection
can easily cost a transistor. Now attach a ‘“micro-

phone”, almost any three-ohm speaker will do, the

relay and a power supply. The relay. will probably
operate when power is applied, but this is not
important so long as it

Tri=Tr5—NKT274
or OC75 ete.
D1-D3,0A200 T
or similar

V2V releases after a second or

D3 $0.

RLA N
Circuit Modifications
The circuit shown in Fig.

2 switches off almost imme-
diately the signal is

To
external
circuit

D2

removed. The unit can,
however, be made to remain
on for a few seconds after
the input signal has been
removed by increasing the
value of C6. Should the
constructor want the relay
to be held on for a long
time after the input signal

Tr4

L Tr5

RS
27k, 3
h R1O
330

Fig. 2: Complete circuit of the audio switch.

7%  is removed, a self-latching
relay is needed. Fig. 4a
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shows that an additional
pair of relay contacts are

supply +ve

needed, which are normally , = -
open but, when the relay ARTRECOETEI
operates, close and connect o .
the negative supply rail to '
the base of Tr4 (via Rx and
S1). The exact value of Rx Cfds
has to be found by ftrial
and error: a good kicking-
off point is 100k, Switch
S1 (a normally closed push-
button type) is used to
re-set the unit.
The basic audio switch
can be operated from
almost any . a.c. signals, |mmrysesaees
and in this. context the Wi ETOMEERERS

L
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g gié AR gohton o, A TR
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“microphone” can be ' 2 ¥ 4 'S
replaced by. any low 27 Jgantingholes driled
impedance transducer or

pick-up. Thus, the unit can
be activated by vibration, by changes in water pres-
sure, changes in a magnetic field, and so on. Should
the transducer or pick-up be a medium impedance
device, the Trl and Tr2 circuitry should be replaced
with a circuit identical to Tr3, except that the
collector load should be replaced with a 5kQ pre-
set, which acts as a sensitivity control. A 1k0/16xF
decoupling network should be wired in the negative
supply lead between the two stages to prevent
instability. It may be found that the sensitivity of
the new circuitry does not match the former.

If the transducer or pick-up is a high impedance
device (up to about 100kQ) then Trl and Tr2 should
be replaced by the circuit shown in Fig. 4b. In
this circuit, Trl is wired as an emitter follower,
with the input applied to its base and the output
taken from the slider of the 5kQ pre-set and fed
into Tr2, a conventional common emitter amplifier.
(The output from Tr2 collector is then fed on to
C3 of Fig. 2.) Again a 1kQ/16pF decoupling net-
work is inserted to prevent instability. Should the
transducer or pick-up be of ultra-high-impedance
(IMQ or greater), Trl and Tr2 should be replaced
with the circuit shown in Fig. 4c, where Tr1 and
Tr2 are wired as a Super-Alpha pair. Bootstrapping
is applied to the base-bias network.

The “switch” may be built into existing equipment
where it may, for example, be used to indicate the
presence of a call signal at a receiver, or the
presence of an input to a monitoring device. In

l' ® 17 18

supply —ve
Fig 3: Layout and constructional diagram of the Veroboard panel.

To RLA

these applications, if the “triggering” signal is of
sufficient amplitude, the first three stages (Trl to
Tr3) of the circuit can be omitted.

% components list

Resistors:
R1 2:2kQ Ré6 10kQ
R2 10kQ R7 5:-6kQ
R3 120Q R8 1:2kQ
R4 1200 R9 27k
R  82kQ R10 33Q
All W, 10% carbon
VR1 Bk skeleton pre-set
Capacitors:
C1 50uF : C4 16uF
C2. 16uF Cbs  16uF
C3 16pF ' C6  2uF

All sub-min. electrolytics 12VW, except C1 which
may be VW,

Semiconductors:
Tr1 to Tr5 Newmarket NKT274, Mullard QC75 etc.
D1, D2 Mullard 0A200, etc.

Miscellaneous:
Three-ohm loudspeaker; six-to-eight volt (600Q or
greater relay; Veroboard, wiring, sleeving, etc.

Fig 4: ‘a’” shows a self-latching relay output for conditions where the switch must be held an after the activating signal

is removed; ‘b’ a new input stage for use with high impe-
dance inputs; 'c’ a Super Alpha front end to cope with
ultra-high impedance inputs.

NKT274.
0 or OC75




70¢m converter

This three-valve, crystal-controiled, conver-
ter covers the frequency range 432 to 434Mc/s in
the u.h.f. band and has an intermediate frequency
output of 12 to 14Mc/s. This permits the con-
verter to be used with almost any h.f. receiver,
although a communications receiver is suggested
for optimum results.

The converter does not have its own power
supplies, however, if the main receiver cannot
supply the necessary power for the three extra
double-triode valves, a circuit for a stabilised p.s.u.
is included in the article.

Before describing the prototype, shown in Fig. 1,
the author would like to point out, to more
advanced readers, that a higher if. output is desir-

by J.P BILLINGHAM

able, and suggests 22 to 25, 26 to 30Mc/s or even
higher. Adopting a lower if. than used in the
prototype will result in poor image rejection and a
higher noise level.

—_— _
FC% R3
7k -
che 7% VIE® )
R4
'_‘"'——ca ‘ §1aom ] z2
—] 22pF <
—
- R, ¢ —
A4E88CC T

T 0 et 2 et € 2 s 1 e s 20 S 29

Circuit description

i vz V3 2’-2 The input signal is taken

directly to the input line L1
7 (tuned by TCI), which is
oh7 connected to the grid of the
first section of V1 — an
E88CC double triode, operat-

0 ing as a cascode amplifier.

This arrangement gives as

Aerial
input

much pgain as a pentode
stage, is just as stable, but is
far less noisy. The amplified
signal is coupled by C3 to
the next tuned circuit L2,
TC2 (the choke Ch2 provides
adequate blocking to the r.f.
signals). The r.f. amplifier is
neutralised by Chl, which
has to be physically adjusted
for optimum performance. If
the choke has insufficient
inductance, the stage will
have a higher noise figure

W IF
i output,

and may become unstable.

Too much inductance will

: reduce the sensitivity of the
FC1—FCH:- ‘
1000PF feed-throughs s-ggv}zé Co%zrtelgixer stage of any
£C3 I converter is the most criti-
%l”—_l cal, for weak signals can be
< lost in a noisy mixer, and
- L6 psually’ they are the_ most
33pFy V3B interesting. The (cradltlopal
1] L e060], methods of mixing were in-
";\ vestigated: multi-grid valves
o such as pentodes, hexodes,
o etc, were all ruled out by
> R their high partition mnoise.
< 30 Silicon diodes looked good
at first sight with noise
%%m figures of 3 to 4dB, but
%
ﬁ!g% Fig. 1: Circuit diagram of the
converter.
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Note'—
Tags marked
*MC’ denote
earthing points
to chassis

"

N 1
4%

ch o
|_.heutralising
loop

Four pillars for insertionin
the aluminium chassis

Fig. 2: Layout of the chassis—underside. Note: tapping points on the tuned lines are critical.

seemed less attractive when one considers they have
a conversion loss of at least 6dB; thus, the signal to
noise ratio is reduced by a minimum of 9dB, or
nearly two S-points.

The grounded-grid triode was chosen as it pro-
vides a conversion gain and has only a slightly
higher noise figure (6dB or more). Consulting the
circuit diagram, it will be seen that the r.f. signal
and local oscillator signals are capacitively coupled
to the cathode of the mixer V2a by C4 and C5
respectively. The mixed signal is fed to a band-
pass circuit which is broadly-tuned from 12 to
14Mc/s (L3, C6, TC3 coupled through C8 to L4,
C9 and TC4). The i.f. output is taken from a low
impedance tap on L4 to a 750 coaxial socket:
the mixer current is monitored at TP4.

A crystal overtone frequency of 35Mc/s was
chosen to keep the number of multiplier circuits
to a minimum and to avoid TVI (television inter-
ference). The first link in this chain is a Squier
overtone oscillator using V3a: the crystal is a min-
iature HC6/U, 35Mc/s third overtone. Coil L5 and
TC5 form the resonant circuit for this stage; the
ferrite slug for L5 determines the degree of feed-
back in the circuit, and TC5 permits the final tun-
ing to be trimmed. Grid current is monitored at
TP1. ‘

The other half of V3 acts as a quadrupler, to
raise the frequency to 140Mc/s—the anode of V3b
is tuned by L6 and TC6, grid current is monitored
at TP2. The final stage in the oscillator chain V2b
trebles the frequency to 420Mc/s: the output is
tuned by L7 and TC7, and grid current
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is monitored at TP3.

A 12AT7 may be used in place of the 6060,
but care must be taken as the input/output capaci-
tances may differ, requiring adjustment of the
tuned circuits.

Construction

It is essential that all joints should be cleaned
and that all the components should be mounted as
rigidly as possible. Valve bases, lines, trimmers and
so on should be soldered to the chassis. A 65-watt
soldering iron is essential for this operation. How-
ever, as some constructors may not have a large
iron, provisions have been made in the design for
bolting components to the chassis—even feed-
through capacitors.

Constructors may find it easier to fix all the
bolt-on or solder-on components to the chassis
before béginning wiring-up operations. When
wiring-up, start with the oscillator chain, checking
each stage before moving on to the next. Earth
connections to the bases should be the first to be
completed, followed by the components nearest the
chassis.

So long as all the tuned circuits are constructed
as suggested, only one resonance can be obtained
for each of the tuned circuits in the oscillator
chain. To align the first tuned circuit, pull the core
of LS5 out so it is flush with the base of the coil
and adjust TC5 for maximum (negative) voltage on
TP1—rising from a few millivolts to a few volts.
The voltage on TP2 should also reach a similar
level. Trimming capacitor TC6 is adjusted for



7%

Hole sizes— A, 3/4d:a B.. 1/2 dia. C.. '/4daa D. 13/64_ dia.
7/32 dia. for bolt~in feedthrough caps.or 5/32 dia. for solder—in feedthrough caps,
. F..%p dia, G.. Vg dia. H.. %45 dia, J... /%y dia. (see text)

Fig. 3: Chassis drilling details (viewed from above).

maximum (negative) voltage at TP3. The 420Mc/s
circuit is of sufficiently low “Q” to allow output
over any part of the range of TC7.

The next step is to tune the i.f. output stage. To
do this, one must hook the converter to a suitable
receiver. The cores of L3 and L4 affect the “Q”
of the circuits and trimmers TC3 and TC4 shift
the frequency. The i.f. stage is correctly set when

1,0

converter noise can be heard throughout the 12
to 14Mc/s range on the main receiver.

Finally, the r.f. circuits should be tuned. Ideally
this should be done with the aid of a locally gener-
ated signal. At first, the signal may have to be
injected directly into the aerial socket, but as
adjustments progress, siray radiations should be
detected with little difficulty from a signal source
Y ’;J some feet away.

cuits will have to be tuned

kg 1‘ 8% ! 1% : Constructors livirl;lgﬁin
el Au b ! i the London area will find
AN % é’i | mend—_ ! the beacon GB3GEC,
N\ , | A - : located in Hammersmith
be—1 2% W == % R and radiating several hun-
! —B{?-ﬁ—m" '—_"éq}"_"h_'ac" YT Belmda a2k dreds of watts on
Bend Y MU Y SUC PR DU Y S V4 o fedl 431-5Mc/s, useful in set-

' | Q_u_rmq;_ " & g1 C.mdia o ting up this converter.
, a/é}"@& BY g 7B TTWR” J ! ! If a uwhf source is
1 : : not available, the r.f. cir-

-

to peak up on noise. This
is quite difficult especially
when two circuits have to

be tuned. Harmonics from

Fig. 4: Drilling and layout
details for the screen panel.

a lower frequency oscilla-
tor can be tuned quite
easily.

Final adjustments can
now be made, peaking up
the r.f. and oscillator cir-

cuits. By now input signals
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Fig. 5: Stabilised 250V power supply circuit suitable for
the 70cm converter.
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of 0-1pV should be readable. .

One of-the problems of using a converter is
breakthrough, as it is difficult—to start with—to
distinguish between wh.f. and any signals being
picked up by the aerial circuits of the main
receiver. The best way to tackle if. breakthrough
is to mount the converter and the main receiver
(amd power supplies if separate) all in a single
metal cabinet. Connecting leads should be kept as
short as possible, and all the equipment should be
adequately earthed. An additional safeguard is to
filter the power supplies.

An unstable r.f. stage and too much output from
the local oscillator are the two most probable
causes of instability, The cure for unstable r.f.

Miscellaneous Items
Chassis measuring 7% x 53 x 2%in.
Copper sheet 16 s.w.g. measuring 7% x 5%in.
Copper sheet 20 s.w.g. measuring 9 x 23in.
Copper sheet for L1, L2 and L7 (see Fig. 2).
Skirted ceramic base for V3 and two p.t.f.e. bases for
V1 and V2.

Coil Data:
L3, ten turns of 30 s.w.g.
L4, as L3, but tapped two turns from earthy end.
L5, 19 turns 30 s.w.g., tapped four turns from crystal
end.
L6, five turns 22 s.w.g. airspaced Xin. diameter.

Note: L3-L5 are wound on Radiospares lin. formers
(Type "A’ cores are used.)

Chokes:
Ch1, neutralising loop.
Ch2, 4, nine inches of 22 s.w.g. wound {in. diameter,
leaving Zin. ends.
Ch3, as Ch2, but using 12in. of 22 s.w.g.
Chb, 7, as ChZ, but Lin. diameter.

Trimmers: .
TC1, 5, 8, 7 Mullard COOAEA/6GE, 6pF.
TC2,3,4 Mullard COOAEA/12E, 12pF.

+250V

jFes

'gCES To
PELL 400 Mers
7!p stage

.

Fig. 6: Butler overtone oscillator. This circuit may well be an
improvement on the' existing oscillator, although the
author has yet to try it.

stages is dealt with -earlier in this article. The cure
for the latter is to slightly detune either the
420Mc/s or the 140Mc/s oscillator stages. Another
problem one may encounter is that of the received
signal suffering a long period of oscillation, of the
order of one cycle per second or so. This is cured
by slightly reducing the capacitance of TC5 and
then retuning the main receiver.

Table 1: Test Point Voltages

TP1 —0'5to —2V

TP2 —0-5t0 =2V
TP3 —05to —2V
TP4 44V rising to +4-5V with very strong signals.

Future developments

An improvement over the prototype can be
effected by mounting the if. coils above the
chassis and using screening cans. Further modifica-
tions are being considered by the author, including
the use of a Butler oscillator (see Fig. 6) which
may improve the frequency stability. A better
signal to noise ratio may be achieved by replacing
the E88CC grounded-grid amplifier with an ECS8S,
but this may entail additional underchassis
screening. [ ]

Practical Wireless Binders

A first class magazine deserves first class treatment.
Store your copies of Practical Wireless with a new
Easi-binder, specially designed to hold 12 copies
of the new large size. It has a special pocket for
storing those blueprints and data sheets too.
Yours for 14s. 6d. from: Binding Dept., George
Newnes Ltd., Tower House, Southampton Street
London, W.C.2.

Note. Please state the volume number required
otherwise a blank cover will be sent.
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long ago, I read of a magnifi-

cent scheme for abolishing
Income Tax. Briefly, it consisted
of slapping a 30 per cent tax on
all goods and services. At almost
the same time, the trade papers
were bursting with the news that
Retail Price Maintenance had
gone with the wind. Those of
us who still imagined that r.p.m.
was something to do with rotation
were due for a rude shock,

Price cuts of between 15 and
55 per cent on radio and electri-
cal goods were announced by one
multiple group of stores. Another
had started slashing prices way

IN my daily paper, not so

You just grit your teeth

back in the Christmas period,
with the rather naive excuse that
“the windows of our 208
branches cannot be dressed in a
day”. Others, more cautious,
reduced the mark-down on
selected lines, principally wash-
ing machines and the larger
appliances. One North-Country
dealer reminded us wryly of the
price-cut pioneers who had forced
themselves out of business.
Readers of this column need no
reminding of the consequences of
price-cutting by the radio trade.
Service is the first thing to go by
the board. And when the pur-
chaser of a bargain found that
most of his saving was taken up

in subsequent repair charges it
would be too late for him to have
a rethink.

Of course, we are told that this
is the age of the handyman. Do-
it-yourself is the vogue. When
your special offer, ridiculous
reduction, must be disposed of,
marked-down-bargain goes wrong
it is pretty hopeless toddling
round to the shop where you
bought it. You just grit your
teeth, fish out the snappily
packaged toolkit that Aunt Ada
sent for your birthday and thumb
through a few back numbers of
PW or PT in the hope of finding
a crumb of information that
might help.

Which may be all very fine for
the regular reader who can
distinguish a bootstrap from a
locked-osciltator discriminator
and who just happens to have the
equivalent to an unidentifiable
Japanese VDR in his ubiquitous,
bottomless spares box.

Unfortunately for the elec-
fronics bargain-hunter, the parts
most prone to breakdown are
inevitably those specially pro-
duced for the manufacturer.
Brackets, levers, pulleys, switches,
drums or components of Lilli-
putian dimensions in spaces that
forbid any conventional sub-
stitute, If it is any comfort, the
Group Marketing Manager of
one of our largest radio and TV
makers forecast that more than
half the 2-6 million radio sets
expected to be sold in 1967 will
be imported—most of them made
in Hong Kong.

This does not deter some of
our intrepid handymen, to judge
by a sample of the equipment
that lands on my workshop
bench. Tape recorder belts
fashioned from redundant garters,
switch-springs made from twisted
safety-pins, even a tarnished
apostle spoon that did surpris-
ingly effective duty as a clutch
lever, all showed evidence of

abundant enthusiastic ingenuity.

The chap I always feel sorry
for is he who slouches discon-
solately up to the counter and
waves a burned-out transformer
under the salesman’s nose. Even
if he knew its rating, and could
be supplied with an alternative,
he would probably find it had to
fit between a mini-gang capacitor
and a paper-thin scale-plate.
Footsore, dispirited, he travels on
to the next shop, and probably
ends up dreaming of white-

coated assistants amid their
gleaming banks of “bargains”
sadly shaking their heads in
unison.

i

AT

Under the salesman’s nose

With all the give-away gim-
micks that operate, we may find
it necessary to buy a bedroom
suite to get the magnificent free-
gift radio, or sign for a year’s
subscription to a paperback if we
want a buckshee food mixer.
Henry has dreams of opening one
of those monster cereal packets
one day to find it full of match-
box intercoms with a single
corn-flake nestling in the middle.

The joint managing director of
Elliott Automation forecast that
every home would have its own
computer within ten years. I
can’t think what for—unless it is
to work out what we have saved
by snapping up these ex-RPM
bargains. But what happens
when the shoe-box computer goes
wrong?
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MONTHLY NEWS FOR DX LISTENERS

Times in GMT
Frequencies in kc/s

THE BROADCAST BANDS

by JOHN GUTTRIDGE

stations send us their schedules regularly and

there is no shortage of information about them.
However, many stations keep no regular mailing lists,
and information is scarce. We want more information
on these harder stations.

Conditions are getting much better for DX now.
With the high-power stations moving to the higher
frequency bands the smaller low-powered stations in
the lower band are not being blotted out nearly so much.

AFRICA

Congo: Radiodiffusion de la Republique Democratique
du Congo (B.P. 3171, Kinshasa) has French and other
programmes from 1700-2200 on 7,205/9,775/11,795.

Portuguese Guinea: FEmisora Provincial de Guine
(Avenue da Republica, Bissau) is drifting from 5,040
to 5,044 when it has QRM from Togo on 5,047. Has
also occasionally been heard on 5,017.

Kenya: Voice of Kenva (Box 30456, Nairobi). The
home service on 4,885 (10kW) gives good reception in
the evening until sign off at 2003 (2100 Saturdays).

Moroeco: Radiodiffusion Television Marocaine (1
Pierre Parent, Rabat) has English on 7,225 at 1800-1900
and has been heard in English from 1830-1900 on
11,735.

South Africa: Radio South Africa {P.O. Box 8606,
Johannesburg) has English at 0500-0512 on 7,270/
9,525; 0645-0657 11,900/15,285; 2100-2155 11,900/
15,285; 2200-2255 9720/11,785/15,215.

MIDDLE EAST

Israel: Israel Broadcasting Authority (Kol Yisrael,
Broadcasting House, Jerusalem) is using 9,009/9,625/
9,725 for its 2015-2030 and 2115-2130 English trans-
missions. Only announces 9,009/9,725.-

Lebanon: Radio Lebanon {(Ministry of Information,
Beirut) now uses 11,940 for its African service from
1830-2030.

ASIA

Ceylon: Radio Ceylon (P.O. Box 574, Colombo) has
English for Europe from 0700-0815 on 15,330 and to
South Asia from 0915-1030 on 17,830.

China: Radio Pekin (Broadcasting Administration,
Fu Hsin Men, Pekin) has a Russian transmission at
1900 on 11,290. The U.S.S.R. jams many of these
Russian transmissions from Pekin. The jamming con-
sists of over-modulated, distorted transmissions of the
Radio Moscow Home service. Radio Pekin’s home
service has been heard on 4,500 around 1530.

Pakistan: Radio Pakistan (Karachi) now uses
7,010/9,750 for its 1945-2030 English transmission to
Europe.

NORTH AMERICA
U.S.A.: Voice of America (U.S. Information Agency,

l VIRST a plea to contributors. Most of the big
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Washington, D.C. 20547) has dropped a number of
frequencies from its schedules. English to Europe is
now at 0300-0500 on 3,980/6,125/7,200/9,740; 0500-
0715 as 0300 plus 6,040/1,196; 1400-1600 and 1800-
2100 5,965/9,760/15,205/15,290; 1600-1300 as 1400
plus 1,196; 2100-2215 5,965/9,760/15,205/15,290/1,196
(not 2130-2200); 2215-2330 (to 2345 Sundays) 5,965/
9,760/15,290/1,196. The Greenville transmitter has
been heard signing on at 1900 on 9,710 with strong
QRM from Radio Moscow.

Radio New York, Worldwide, WNYW (485 Madison
Avenue, New York, N.Y.) now starts as DX programme
at 1605 on Sundays and 2303 Saturdays.

SOUTH AMERICA

Brazil: Frequency 11,925 listed as Radio Bandeir-
antes appears to be being used by Agencia National,
La Voz de Brasil.

Radioc TV Gaucha (Casila Postale 1164, Porto
Alegie) has moved PRC23 to 11,915. Reception is fair
to good around 2200.

Colombia: Radio Sutatenza (Aereo 1770, Bogota)
gives a good signal on HJEC 5,075 and HIEG 5,095
after 2230.

Radio Nacional (Apartado Nacional 1824, Bogota)
has been signing off as early as 0100 over HICQ 4,955
recently.

EUROPE

Austria: Osrerreichischen Reudfunk (P.O. Box 700A,
1040 Vienna) has replaced 17,755 by 17,820 for its
1000-1130 transmission.

Switzerland: Swiss Broadcasting Corporation (CH
3000, Bern 16) has made some interim frequency
changes until its summer schedule starts on May 7th.
Frequencies affected for English programmes are 7,220
replaced by 9,665 at 1845; 9,670 replaced by 17,800 at
0700; 9,665 replaced by 17,830 at 1500; 5,965 replaced
by 11,790 at 0115 and by 9,655 at 0500.

U.S.S.R.: Radio Moscow (Moscow) has English to
North America at 2200-2230 on 9,760/9,680/9,620/
9,570/7,250; 2300-2330 9,760/9,680/9,660/9,620/9,570/
9,530/7,250/7,200; 0000-0030 9,760/9,680/9,660/9,610/
9,570/9,530/7,310/7,250/7,200.

Radio Vilnius (Kanarskio g-ve 49, Vilnius) has
English Sundays and Fridays 2100-2130 665/1,106/
1,554 and 2230-2300 on 665/1,106/1,554/5,920/5,940/
7,180/7,250.

Vatican: Vatican Radio (Vatican City) has English to
the Philippines Tuesdays, Thursdays and Saturdays
from 1155-1210 over the new frequencies 17,820/21,515.

Thanks this month go to A. B. Thompson, World
Communications Club of Great Britain, A. E. Rox-
burgh, International Short Wave Club, Swiss Broad-
casting Corporation, R. A. Miller, S. Shaw, Radio
Sweden, and Radio New York, Worldwide,



Pectless

HI-FI BAFFLE
SPEAKER SYSTEMS
FOR MONO OR STEREO

The new Peerless systems are engi-
neered to the high quality standards
that have made Peerless pre-eminent
in high-fidelity design over the past
years. Our experience, together with
the most careful selection of mater-
ials and strictest manufacturing con-
trols. assure performance of highest
quality.

All the speaker systems are mounted and
wired on a front board covered with nlastic
fabric aritieand ready for cabinetmounting.
Standard impedancefor PABS 2-8,3-15and
3.2%: 8 ohms (3.2 ohms or 16 ohms on re-
quest),

Standard fmpedance for PABS 2-10 and
4-30: 4 ohms (8 chms or 16 ohms on re-
quest). PABS 3-25

PABS 4-30 (also available as KIT, see below).

is a 3-way speaker system consisting of 4 speakers and crossover network.

Max. Power Input: 30 Watts.

Frequency Range: 30-18000 c.p.s. in 50 litres {(1.75 cu. ft.) cabinet.

Speakers: Woofer D 120 W special. Mid Range O 570 MRC.

Tweeters 2 3 MT 25 HFC.

Crossover Frequencies: 500 and 3500 c.p.s.

Dimensions (inside) for 50 litres cabinet: Approximately 241"wa 133K 93in. (630 X
340 < 234 mm). .

Brown celoured plastic fabric grille.

PABS 2-8 (also available as KIT, see below).

is a 2-way speaker system consisting of 2 speakers and crossover network.

Max. Power Input: 8 Watts.

Freguency Range: 50-18000 c.p.s. in 16 litres (0.57 cu. it.) cabinet.

Speakers: Woofer B 65 W. Tweeter MT 25 HFC.

Crossover Freguency: 4000 c.p.s.

Dimensions (inside) for 16 litres cabinet: Approximately 15%:5X 95X 61in. (395 X 245
K 1656 mm}). D

Specify grey or golden coloured plastic fabric grilie.

PABS 2-10 (not available as KIT).

Is a 2-way speaker system consisting of 2 speakers and crossover network.

Max. Power Input: 10 Watts.

Frequency Range: 50-18090 c.p.s. in 6.5 lifres (0.23 cu. ft.) cabinet.

Speakers: Woofer O 525 WL. Tweeter MT 20 HFC.

Crossover Frequency: 3500 ¢.p.s.

Dimensions (inside) for 6% litres cabinet: Approximately 919/, x 83 X &%,,in. (252
X 1588 X 167 mm).

Dark coloured piastic fabric grille.

PABS 3-15 (alsc available as KIT, see below).

is a 3-way speaker system consisting of 3 speakers and crossover network.

Max. Power Input: 15 Watts.

Frequency Range: 45-18000 c.p.s. in 30 litres {1.06 cu. ft.) cabinet.

Speakers: Woofer P 825 W. Mid Range GT 50 MRC. Tweeter MT 20 HFC.

Crossover Frequencies: 750 and 4000 c.p.s.

Dimensions (inside) for 30 litres cabinet: Approximately 203 % 83 X 10%in. (5315 X
218 X 270 mm).

Specify grey or golden coloured plastic fabric grille.

PABS 3-25 (alsc available as KIT, see below).

is a 3-way speaker system consisting of 3 speakers and crossover network.

Max. Power Input: 25 Watts.

Frequency Range: 40-18000 c.p.s. in 100 litres {3.5 cu. ft.) cabinet.

Speakers: Woofer CM 120 W. Mid Range G 50 MRC. Tweeter MT 20 HFC.
Crossaver Frequencies: 750 and 4000 c.p.s.

Dimensions (inside) for 100 litres cabinet: Approximately 25X 15 X 16%in. (635 X 330
> 412 mam),

Specify grey or golden coloured plastic fabric arille.

LOUDSPEAKER SYSTEMS IN
KiTS FOR MONO AND
STEREO

Peecle

If you want to spend a little extra time to establish your high-fidelity sound system
and at the same time save moneY, you can get four of gur PABS systems in KITS.
A KIT system consists of speakers, crossover network, drawing of cabinet as wetll as
mounting instruction, but without bafile.

Standard impedance for KIT 2-8, 3-15 and 3-25: 8 ohms (3.2 ohms or 16 ohms on
request),

Standard Impedance for KIT 4-30: 4 ohms (8 ohms or 16 ohms on request).

KIT 3.25

Peecless i dave s i

A trio of 2-way and 3-way compact speaker systems in oifed teak cabinets of bookshelf
type, Danish design and technique at its very best.

Standard Impedance: 4 ohms (8 chms or 16 ohms on reauest).

Infinite baffle type airtight enclosure, damped with ‘“Rockwool’.
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MEDJUM SIZE
SYSTEM 24-2

COMPACT SYSTEM 6,5-2

is a 2-way speaker sysfem in cabinet with dark coloured plastic fabric grille. Combines
one special woofer (5%in.), one closed-back tweeter (2in.) and a crossover network.
Crossover Frequency: 3500 c.p.s. Freguency Range: 50-18000 ¢.p.s. Power Capacity:
10 Watts. Cahinet Size: 103 X 6%/;;X 83in. (260 X 156 X 213 mm).

MEDIUM SIZE SYSTEM 24-2

is a Z-way speaker system in cabinet with brown cofoured plastic fabric grille. Com-
bines one speciat woofer {61 X 18fin. elliptical}, one closed-back tweeter {2%in.) and a
crossover hetwork. Crossover Freguency: 3500 ¢.p.s. Frequency Range: 40-18000 c.p.s.
Power Capacity: 10 Watts. Cabinet Size: 193 x 93 X 10in. (500 X 250 X 270 mm).

MONITOR SYSTEM 50-4

is a 3-way speaker system in cabinet with brown coloured plastic fabric grille. Com-
bines one special woofer (12in.). one special mid range (5 X T7in. elliptical}, two
closed-back tweeters (23in.) and a crossover network., Crossover Frequencies: 500 and
3500 ¢.p.s. Frequency Range: 30-18000 ¢.p.s. Power Capacity: 30 Watts. Cabinet Size:
259/, 3 145 X 113in, (650 X 360X 300 mm).
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MADE BY

PEERLESS FABRIKKERNE A/S

COPENHAGEN . DENMARK

Distribution in the U.K. by
C. E. Hammond & Co. Limited — 90 High Street.,
Eton Windsor, Berkshire

Please send me details of Peerless
7 CABINET SPEAKERS {1 PABS [ KIS

Address

Post to C. E. Hammond & Co. Ltd., 90 High Street,

Eton Windsor. Berkshire.
May/PW/1067
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HOME BRADIO lTD 187 London Rd., Mitcham, Surrey, CR4 2YQ
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IN THE HOME RADIO
CATALOGUE

Our tame cartoonist (to whom all praise is due for
his excellent illustrations) has made a psychologi-
cal error this time! Nobody, but nobody, would be
surprised at finding the electronic part they require
inthe Home Radio Catalogue. Quite the reverse . ..
in fact they are surprised if they can’tr find a
particular item in it! However, it scemed a pity
not to use such a good cartoon.

You will be astonished at the vast range of items
listed—6,000 of them, over 1,000 illustrated; but
you will get used to it, leaping out of your bath
only if you can’t find just what you want.

The catalogue costs a modest 7/6, plus 1/6 postage
and packing, and every copy contains 5 vouchers,
each worth a shilling. With each catalogue is an
easy-to-complete order form and an addressed
envelope to post it in. Why wait? Send off the
coupon today, with your P.O. or cheque for nine

bob.

P.S. No—we don’t supply a free false beard with every
catalogue! Perhaps you didn’t know that Avchie Medes
of Mitcham always takes off his beard before his
ablutions.

Mon.—Sat.9 a.m,

—5.45p,m,
R.S. I « VALVE MAIL ORDER CO. v wnve  wosuiGiosng
brand new Open Daily to Callers
144-146 WELLFIELD ROAD, STREATHAM, S.W.16 .. toxed Tel. STR 0199, 1649
0A2  5/3 | 6BE6 4/6 | 6K6GT 5/ | 7R7 19/6 | 19AQ5 7/ | 50L6GT 6/- | DF96  6/- | ECFS0 %/~ | BMSL %/~ | PCCIS910/- ) 8130 25/ | UMSO  %-
0c3 5/- | eBHS 7/~ | 6KTM 5/~ [787 199 | 2001 10f-| 75 /~ | DH77 3/6 | ECFS2 7/- | EMB4 7/- | PCFS0 6/ | 8P4 9/- | UUs 13/6
1A7 719 | 6BJ6 7/~ | 6E7G  1/8 | 7¥¢ 746 | 20F2 11/- | 78 4/8 | DK32  %/9 | ECH21 19/- ! ESU15027/6 | PCF82 6/ | 8P4l 1/6 | UU7 13/8
1D 6/~ | 6BQ7A 7/- | 6K7GT 4/6 | 9BW6 8/- | 20L1 15/~ | 80 5/- | DK91 5/- | ECH35 11/~ | EY51 7/- | PCFs4 8/-| sP61  1/-| TUY 8/
1X5 7/6 | 6BR7 10/6 | 6KSM  8/6 | 10C1  9/- | 26P4 17/~ | 85A2  8/6 | DK62 8/- | ECH42 8/- | EYS6 6/6 [ PCFBs 8/- | suU25 19/6 | UY2l 7/8
1LD5 5/~ | 6BR8 7/6 | 6K8G 8/ | 1002 12/~ | 20P5 16/- | 150B2 14/6 | DK96 6/6 | ECHSL 5/3 | EZ35  4/8 { PCFS01 9/9 | SU215012/6 | UY4l 68
INGGT 8/ | 6Bg7 18/9 | SKSGT 8/3 [ 10F1 14/~ | 25A6  6/8 | 150C4 12[6 DL66 15/- | ECHS3 7/- | BE40  7/— | PCF802 9/9 | T4l 91- | UYSs  5/-
1R5 51- | 6Bwe /6 | 6K25 20/ | 10F3 12/- | 25L6GT 4/6 | 801 DL92 4/9 | ECL80 6/8 | Ezdi 8/ | POFS0510/9 | TDDA 7/~ | VMPAG17/-
184 51- | 6Bw7 86 | 6L1 9/8 | 10 ojo | 25Y5 6/~ | 807 7/9 DL93 3/6 | BCL82 6/6 | EZ80  5/- | PCF30612/- | ULD /-1 VP4B 2718
185 3/3 | 6ca 8/~ | 6L6G 7~ |10Fis o/ | 26Z4 /3813 B0/ | DLo4 5/9 | BCLS3 9/~ | BzSl 5/- | PCF80811/6 | Ul4 7l- | VR105/30
1T4 206 | gose 4/ | 6LI8 W6 | 10Ty 10/~ | 2026 %/~ | 866 10/~ | DI85 6/6 [ ECLs6 8/9 | GZ30 8/6 | PCL82 /-] Ul 30/ 5/
3A4 3/8 | 606 3/9 | 697G _ 5/8 | 1oTp1110)- | 2926 11/- | 954 4/- | DL96 6/- | EFD  20/- | GZ32 9/6 | PCL83 8/6 | U5 10/6 | VR150/30
3Q4 6/8 | ccge 8/ | 097GT 9/- | 1opis i4/— | 28D7 5/~ 11625 5/~ | DM70 5/~ | EF36 8/~ | GZ34 10/- | PCL8¢ /3| U26  10/6 5/
3Q5 8/6 | sopec a2/6 | B8A7 7/~ 11E3 g2y/e | S0CL 6/8 | 4022AR15/- | DYS6 6/6 | EF37A 7/6 | KT36 22/6  PCL85 8/6 | U8 8/6 | vIes 29/-
384 419 | 5w  5fo | 08CT  6/6 | Toame 446 | 30CI5 11/6 | 5763  10/6 | DY87 /9 | EF30 6/ | KT61 17/6 | PCLs6 8/6 | UISL 11/6 | VI8l 59/~
3V4 319 | gowa 18/~ | 88G7  4/-17oamy gjp | 80CLY 13/~ 7193  1/6 | ESSCC 12/- | EF41  8/6 | KT66 20/- [ PENA480/- | U251 12/6 | VULl 6/—
5R4G  8/9 (gpg o9 | OSH7 2/6| j9ame 5o | B0F5  13/-| 7475 2/ | MA50 /- | EF50 8/~ | KT8l 10/— PENB420/- | G801 18/- | VU120 12/6
5U4G 4/ | ope 5/0 | 8877  B/-|joayy ajp | SUFL1 13/6 | ATP4  1/9 | RABCSO5/9 | EFB0  5/- | KTS8 27/6 | PEN4G 6/- | U403 66 | VUG0S 30/-
5vae  8/-| o0 g/ | BSKTGT4/8 | 10, 57 5o | 80115 12/6 | ATPG 7/ | EAT42 7/6 | TFS5  6/6 | KTWG1 4/3 | PEN46 2/9 | USOI 18/ | WSIM 5/
BYSGT 5/~ | dple g | OSLTGT 4/9 | (200 2% 180107 12/- | ATP7 4/6 | EBAL  4/8 | EFS6  6/3 | KTZ41 8/- | PL36  9/- | UABOSOS/6 | X79  41/-
SZ4G - 8| Gple 7§ 6SNTGT 4[| Dpns pig | S0P12 10/ | AUz 30/- [ EBO1  8/- | B8y  5/8 | ML4  17/6 | PL&L  ¥/6 | UAP4z 8)9 | XH15 5/
6/30L2 11/8 | Spas g | 68Q7 - BI- | o e o 30P10 14/- | AUS  6/- | EBO33 %/ |EF91 3/3 | ML6 12/6 | PL82 6/6 | UBC41 8/~ xp1s5 5/
7 1oj= | AFES 6U4GT 18/— NG e | 80PLL 14/-| A7Z1 /8| EBCAL §/3 | EF92  2/6 | MSP4 12/8 [ P13 6!— UBCRL 9/8 | X8G1-510/-
6A8C 12/6 | 6F1L  12/8 | sUsG /8 1%}35 o 2/3 SO0PLIS14/-§ AZ31  9/9 | EBCO0 3/9 | EF98  9/- | MUl4 4/- | PL84 6/6 ] UBESO 5/9 | v&3 76
6AC7 B/- gFﬁ 13/; 6VeM 8/ |1 7GT 713 30PL1¢ 14/ | CBL31 15/~ | EBF80 6/6 | EF188 6/6 | MX40 12/6 | PL500 14f8 UBFSY 6/8 | Tubes
6AK5 4/6 | 6F /6| 6vec  3/e gJK 7% T 3/ 3545 19— | cCnss 21/- | EBF83 /- | EF184 6/6 | N37 10/~ | PX4¢ 18/6 | UCCs4 8J6 | 3EGL  40/-
6ALS 3J- | 6F23 Lll/- | 6V6GT /- e [-13506 5/9|CLas 19/6 | EBF&9 6/8 | EL32 8/ | N78  15/- | PY33 8/6 | UCCS5 6/8 | 3FP7 12/6
6AM5 2/ | 6G6 26 l6x4e 3/8 1211; 1 gl— 35W4  4/6 | CY3l 10/ | EBLL 17/6 | EL33 17/8 | N108 15/- | PY81 6/- | GCFS0 8/6 | 50P1 30/~
64M6 3/3 | 6HE 1/8 } ¢X5aG  4/9 [ 12Q7CGT 3/~ | 3573 10/- | DAC32 7/6 | EBLZL 10/6 | EL32 986 | NGT1 3/~ | PVY82 5/6 | COmd2 8/6 | V1528 40/-
6AQ5  5/6 | 6J5M  68/6 | 6XoGT 76 | 12847 6/6 | 3574067 39 | DAF9L 3/3 | EBLS1 27/6 | EL4l  8/6 | NGT7 25/- | PYS3 6)- | TCHSL 63 | ACRL3
CAR7G 19/8 | 635G 2/6 | 7Bg 1/~ | 12867 38/6| 3575  5/6 | DAF96 6/- | ECCSL 3/8 | EL42  7/6 | Oz4  4/- | PY800 7/-| UCL8Z 716 £3.16.0
6AT6 8J9 | 6I5GT 4/6 | 7B7 7/- | 128H7 2/9 | a7 5/- 1 DCCO0 8/- | ECC82 4/9 | EL84 4/6 | PCB6  8/- | PYS01 7/- | UCLS3 8/8 | VCRY7 85/-
6AU6  6/- | 616 g/-1705 10/~ 12807 3/9 (42 4/8 | DF33  8/— | BCC83 5/9 | ELO0  5/6 | PCss  9/- | R2 4/- | UF4l 8/ | VCR&17R
6B8G 2/- | 6JTM  8/6 | 7C8 8/- | 128K7 2/9 | 50B6  6/8 | DF70 5/- | BCCs4 5/6 { EL95  6/— | PC97 %6 | R19 7/~ | UFR9 - 30/-
6B4G 10/ | 677G 4/9 | 7Ds 8/~ | 128R7 5/~ |50C5  5/9 [ DF91  2/6 | ECCSs 5/ | BLL8O 20/- | PCCB4  5/6 | RG5/500 UL4l  B{9 | VCR517C
6BA6  4/6 | 6J7GT 8/8 | THT 5/- | 1497 9/- | 50CD6G82I6 | DF92  2/6 | ECCss  ¥/- | EMSO  7/- | PCC8S 10/- 59/~ | U184 6)- 30/~
SPECIAL 24 HOUR SERVICE SETS OF VALVES
OBSOLETE TYPES A SPECIALITY Special 24 Hour D279 DF%, DK%, DLt .. . Set of 4, 24/6
QUOTATIONS FOR ANY VALVE NOT LISTED - BRAND NEW TRANSISTORS
Express Mail ACI27 8/- | 0C25 Ill- | OCTL y
e 6d. per W.0. 0.D. 4/6 | OCBL  4/- | OCS2D B~
Postage 6d. per Valve C.W.0.Ne C.0.D _ APT4 - | 0098 18- | GC72 6/~ | OC8Im/pr | 0083 6/
Send S.A.E. for list of 2,000 Types Order Service AF1L5 7/-|OC35 /6 | OCY5  §/- 12/6 | 0C170  ¥)-
ries W AFI16 /-1 0C44  4(6 | OC76  6/- | OCBID 4/- | OC171 8/
Manufacturers and Export Inquiries Welcome AF117 5/-| 0C45 316 | 0077 8- 1 0Cs2 8/- | 00200 84—

PLEASE
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

just below 28Mc/s have poured in this month.

“They are allowed up to 100 watts and a 3
element beam” quotes one informant. “Up to
100mW with no licence and up to five watts with”,
reckons another. Many people sent in reports and
received these stations on a wide variety of gear rang-
ing from a simple t.r.f. to an AR88. The hand-picked
“callsigns” are quite novel—“Rattlesnake”, “Jack
Rabbit”, “Humpty Sumpty”, “Colorado Batman”,
etc. Certainly the Citizens Band is humming and
I forecast that it will hum even louder when the
sunspot maximum gets nearer. Incidentally, I read
that the GPO have recently said a very loud and
emphatic “Neo” to a Citizens Band in this country.
Ah well, looks like you’ll just have to swot up the
R.A.E. and get cracking on the slow morse trans-
missions on topband.

A fantastic month all round for reception. On
topband GM’s arriving at the home QTH in St
Albans loud and clear and on a.m. too. G3SED
in Portsmouth was peaking so loud at one time
I thought he was a local. His 160 metre antenna
takes a bit of beating, a few hundred feet of wire
in the form of an “inverted V7, held up in the
middle by—wait for it—a balloon! (So help me it’s
true.) He also has around a half square mile of
earth mat to tune it against. (An’ there’s me with
a mobile whip 8ft. 6in. tall—no justice these days.)
Twenty has been going like the proverbial bomb,
but let's keep that band for a while and fake a
peep Lf.

1-8/3-5/7-0
Not much on 1-8Mc/s reported this month but 80
has fared a little better.

N. Flatman (Suffolk), R1155, 68ft. end fed, logged
these on &0 metre phone—CNBAW, KIARD,
K2DPA, K4KZ7, K35KFD, K@WF], O0Y7S,
TI9AC, UA9BE, VE-1IE, 1UM, 2WM, 3ADX,
3HEW, VOIEG, VKIAF, 1FW, 4AJl, 9AU/M,
VS9KRV, W-1IHKK, 1FKJ, 3BFF, 4IML, 4SIB,
4YRW, WA2GSX, 7Z1.-2GG, 3RJ, 4KE, 41.7Z, 40D,
3BIFX, 3C1-UA, UM, SA4TK, 7XTAM. .

G. Watson (Yorks), R1155, 10 Metre dipole plus
a 19 set variometer, had a quick listen on 80 s.s.b.
and heard—CNSAW, K3PHP, K4IUQ, LXIBW,
OHZNF, UA2KBD (c.w.), 3BIFX, 3C3FJZ/P/SU,
SHIAR.

N. Hembrey (Sussex), EA12, 7ft. vertical rod at
30ft., reckons &0 is pretty lively. Unbelievers should
peruse the following log, all s.5.b.—CN8BAW,
K-2RBT, 3UQU, 8DOC, 8YWG, MP4MAW,
OY7ML, TI2NA, UA9BE, VE-1AFB, 1IE, 2WM,
VPIFB, VS9ALYV, VS9HRYV, WI1FZJ/KP4,
W-1HAD, 3BMS, 3PHL, S9JLH, WA2KTI,
3C3FJZ/SU, 4X4AS, SAITK, 7XZAH, SVILP. A
bit higher up on 7Mc/s, Norman logged—K7MNA,
LXIBW, PI7AYJ, SVIBH, UF6FE, W3BMS,
W4DQO, W8EZK, ZC4MO, ZD8RB, all s.s.b.

20 AND 15

If you don’t hear much on these bands there’s
something wrong somewhere. Twenty is really back
in the swing—but let’s let the reports tell the story.

I URID stories and ’orrible tales of goings on

H. Dearing (Herts), Hammarlund Super Pro.,
140ft. end fed. Twenty s.5.b—JA-IAEA, 8BNK,
9KCE, KG6AAY, KL7EBK, SVIBH, VK@CR,
VKZAYT, VK3UQ, VK4SD, VKSMS, VKS8OE,
ZD3F, ZL30S, ZL4BA, 5A1TE, SASTV, 7XZAH.

C. Morris (Worcs), 10 tube home brew (good lad!)
s/het, indoor joystick, all s.s.b. on 20—CR4AJ,
KG6FAE  (Guamy, KG6lJ, KG6SB (Saipan,
Mariana Is.), KX6FD, VKO9XI (Christmas Is.),
VK3AHI/VK9 (Norfolk Is), VP2GSM, VPS8HZ
(Falkland Is.), VP8IE (South Georgia Is.), VK@ICR
(Marquarie 1Is.), VQ8AX, VS9HRV, VU2WNV,
ZKITAR, ZD3G, ZS3HT, ZS8L, SU7AL.

S. Cushworth (Yorks), 52 RX, 132ft. Lw., 20 s.s.b.
—CR6IF, HK2KO, HVICN, PY4ASV, PY7AEW,
VK2ID, VK3IHW, YVSCMZ, 9K2WR.

P. Cooper (Mddx), CR45 (t.r.f), 25ft. of wire
“taped” to the ceiling, all ss.b. on 20—CX3BR,
DUiIFH (Philippines), KG6ALV, KR6UL,
KS6DO, MP4TBO, PY2CHM, PY7AKQ, TGYEP,
VQ9AR, WAQPOG/P/KL7, WA6BMG, YVIBF,
YVECMQ, ZL1AIX, 3C3FJZ/P/SU, 5Z4AA,
9HI1AN.

R. Pearson (Cleckheaton), BC 1147A, 140ft. Lw.,
on 15 am. and s.s.b.—EASHW, EAS9EJ, F2CD,
HP9AJM, IIRMYV, K2UTC, K4BZY, MP4BEBA,
OH2BR, SV@WI., UAIKCB, UTS50F, VOIHS,
WA9BUI, ZC4MO, 3CI1AFY, 4U15U, 9G1DM.

A. Darragh (Berks), GCIU, 80ft. Lw., all s.s.b.
on I5—AP8AD, BY2KU, CN8FF, CTIBB,
CX8AAW, EL2AG, EP3AB, HISXDA, HKAJ4TA,
JA—1JXU, 2ECG, 3FTB, 6CMI, 7MA, 9JX,
KA2DO, KA3KGC, KP4BCL, KR6MB, KVA4CX,
OX3WX, PYZII, SV@WF, TF3EA, TU2AY,
VKI2FA, VP2GSM, VSIAFC, ZB2AM, ZC4RM,
ZEIBS, ZS6BUY, 3BIIR, 3C3FGN, 3C35FO,
SAITV,9G1DY, 9HIR.

10 METRES

D. Harvey (Salop), Eddystone 730/4, 100ft. lLw.,
10 metres all s.s.b.—CR6DX, K5AIQ/M, PY7EZ,
VP5RB, VQ9AR, W-1/2/3/5/8/9/, YVS5CMQ,
Z1L1AH, ZS4BV, 3C3FHO.

D. Varley (Notts), CR70A -+ PR30, 20 metre
folded capacitive loaded dipole. Ten metres,
phone—CT3AS, K4QWM, ODSBZ, PY2CK,
TG9EP, UBSCZT, W-1YRC, 2PH, 3POG, 80CT,
ZE1BR, 5A5TE. :

P. Baker (S. Wales), HE30, 100ft. L.w., ten metres,
all phone—CNS8CS, CT2AC, EASFG, EP3AM,
KZIAF, LUIDAB, MP4BBA, OD53BZ, SV@WL
(Crete), UASMBM, UF6JAF, UL7HB, UW9DZ,
VQ8BI, W-1/2/3/4/5/8/9/&, XE2DDZ, ZC4GY,
ZE2JA, ZSIBW, 3BI1El;, SAITK, 5N2AAF,
9G1DM, 9HI1AM, 9I2RO.

CONTESTS

Only one and that’s on 15th-16th April on
70Mc/s. There’s the transmitting part of the con-
test on the Saturday starting at 1800 and finishing
Sunday at 1800. There’s also a s.w.l. contest on
70Mc/s from 1800 on 15th April to 1800 on 16th
April. Deadline for reports and logs this month is
20th April. What have you heard?
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RAPID SERVICING OF TRANSISTOR EQUIPMENT
By Gordon J. King. Pubjished by George Newnes Ltd.
151 pages, 8% X 5%in. Hard covers. Price 30s.

QI

to be congratulated for his fresh and stimulat-
ing treatment of what has almost become a
hackneyed subject.

He makes no compromise. “I have endeavoured”,
he says “to discuss transistors, transistor circuits
and their faults as though thermionic valves had
never existed”. This is the right approach, for more
confusion has been caused by attempted parallels
and analogies than ever by the faults themselves.

No time is wasted on fundamentals. In one con-
cise chapter this essentially practical writer sets out
the basic theory that we need to know before
tackling transistor circuits. By Chapter 2, the reader
is ready for preliminary circuit and transistor tests,

Throughout this book, the practical approach is
paramount. We find such ‘throwaway’ remarks as:
“A good way of checking for capacitor leakage
is to meter the Ic of the coupled stage . . . and,
when connecting a meter, . remember that the
terminal resistance of any voltmeter is equal fo
the ohms/volt value multiplied by the fullscale
voltage range selected,” Small points, taken for
granted by the practising technician, but for the
beginner, or the service engineer whose training on
valved equipment has produced the kind of mental
blockage that needs careful handling, such tips are
invaluable.

In Chapter 4, useful information on equalisation
is included, plus some warnings about the inter-
pretation of test results that again underline the
essentially down-to-earth methods of this author.

Chapters 5 and 6 discuss fault-finding in r.f.
circuits, and oscillator stages. Here again, we find
the subject treated in a way that is both easily
understood and technically efficient. The author has
quite obviously sweated at the bench, repairing
receivers with no more than his own basic know-
ledge to aid him.

[n the seventh chapter we encounter transistor
radios and hi-fi amplifiers as a whole. The treat-
ment is less detailed than we would have liked;
due, doubtless, to space restrictions. Full typical
¢ircuits are given, with component vales,

Chapter 8, ‘Practice of transistor equipntent
servicing’ is actually a run-down on the various
appropriate instruments, their use and application,
and a few remarks on soldering and printed circuits.

With each chapter, a table of faults, their
causes, and the tests to prove them, is appended,
providing not only a useful reference but a
summary of the foregoing information.

It is not often that we find a book of value both
to the beginner and the practising technician, but
this is one.—BRG.

! REMARKABLY good book. The author is
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Books reviewed on this
page are normally obtain-
ablethrough any retail book-
shop. In this instance, the
information printed in heavy
type should be quoted.

ACQUSTICAL TESTS AND MEASUREMENTS
By Don Davis. Published by Foulsham-Sams Technical Books.
192 pages, 8% X 53%in. Hard covers. Price 30s.

NTEREST in audio, by both amateur and pro-
fessional enthusiasts, too often ends at the hole
where the sound comes out. Great trouble may
be taken in loudspeaker enclosure design, in
speaker placing, matching and general disposition,
but the space into which the sound is projected is
either taken for granted or simply accepted ‘warts
and all’.

Mr. Davis purports to write for the advanced
technician, but his style of presentation and
the plain good sense of the information he gives
allows an appeal to any audio enthusiast.

His book abounds in the graphs and tables
beloved by the academics. He details the work
done on various halls, churches and stadiums. He
tells us how to measure ambient noise, reverbera-
tion time, quietness (which is just as important as
loudness) and sound distribution.

Why it is necessary to measure at all; why not
trust our ears? The author tells us, with convinc-
ing detail. He goes on to describe some of the
instruments needed to make these audio assess-
ments, shows the various charts that are used “in
the trade” and even gives a specimen survey report
for the benefit of readers who may think of branch-
ing out into this highly specialised line.

For anybody who has listened to a hi-fi set-up
in demonstration-room conditions, then heard the
same equipment in the limited confines of a
living-room, this book is a confirmation—HWH.

H T

LOUDSPEAKERS AND LOUDSPEAKER CABINETS
By P. W. Van Der Wal. Published by lliffe Books Lid.
107 pages. 8% X 5iin. Price 15s

T

HIS is the latest in the series of Philips paper-
backs (P12) and is an English version of
original Dutch material. A quick flip through
gives the impression of a book packed with useful
information and this is largely justified on closer
inspection. Starting with the inevitable “How it
Works” chapter, the author goes on to give notes
on choosing a loudspeaker, important points in a
sound installation, discussion on distortion and
layouts of mono and stereo set-ups.

An important chapter deals with the frequently
neglected factor of room acoustics and almost the
whole second half of the book is devoted to
enclosures, including a welcome chapter on how to
build loudspeaker enclosures (practical car-
pentry hints) and 26 pages of plans for cabinets.

One possible criticism is that the 24 enclosures
described all relate to Philips loudspeaker types.
Perhaps this is natural in the circumstances but see-
ing that this is in effect a promotional project we
think the price might have been lower!-—CRR.

—
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INTERCOMS

Low cosT  54/6
INTERCOM ».c .25

Two station system for desk or wall
mounting, also suitable as a Baby
Alarm. Calling can be made from
either sfation even if switch is W
OFF position. Transistor circuit, output 50 mW. Size of each
unit 3x 2 x 4in. Uses one 9 volt battery., Complete with 66¢t.
cnnnecting cable and fitted jack plugs, staples, fixing tape, battery
an.t instructions.

seerretvne 2 TREMENODUS

PRICE BREAKTHROUGH

ini NEW ENIVERSAL RECORDING TAPES

@ TENSILIZED. presirefched, exfra strong.
€ Fully frequency spectrum response
® Guaranteed paying times ~

STERN-OLYNE make hude bulk purchases of recording
tapes from the world’s higgest manufacturers—and hand on
the enormous price advanitage to therr enstomears. The
qualityis unequnalled : Tensilized to ensure the most permanent
type of base. Highly resistant to breakage,~moisture, heaf,
cold oz humidity, Highly polished, splice-iree finish. Smooth
ouiput throughout entire zudio range. Ifeal for your most
treasured recordings, cheap enomgh to use all the ¢ime.

Double-wrapped—distinetively boxed. Avaflable
in both P.V.C. and Polyester qualities.
TENSILIZED P.V.C.

3in. 250¢t. Long Play .. na an 5 8
5in.  §0Oft. Standard .. ba o 0o 8 6
5in,  900it. Long Play .. oo oo 10 0
S%in. 1.200it. Long Play .. oo ..o 12 8
7in. 1,200ft. Standard .. 8o oo 128
Yin. 1,800%t. Long Play . .. .. 15 o
TENSILIZED POLYESTE;R

3iin. 600t Double Play .. ..o 11 8
5in. 1,200ft. Double Play .. .. 15 0
5%in. 1,800ft. Double Play aa .. 98 8
51in. 2,400ft. Triple Play - .. 387 86
7in. 2,400t Double Play oo .. 20
7in. 8,600t Triple Play oa .. B0 0

TRIPLE BARGAIN OFFER

3-Reel packs of 3in., Professional quality tape in
seif mailing boxes with fll-in address kabel on
reverse, Works on all tape recorders. 250£t, per
reel. Famous Audio Magnetic brand. 1 3/5
P.P & P.1/63.

De-Luxe intercom/

Baby Alarm

Hduperb professional compaet transistor inter-
eom. Ho sensitive—nicks np normal breathing
from several feet away. Powerful 3-transi-tor
amplifier has 200m W output and operates
from one 9 volt battery. Master station has
Yolume, On/Off and Listen/Talk Controls.
supplicd with 66it. connecting lead ready
fitted with phono plugs, staples, location {ave,

Datterr and full instructions. Complete J
in attractive gift carton. 89/5 P. & P. model degcrlbed abo_Ve, but com-
2/6. plete  with d4-station control
g~ master unit and 3 identical sub-
stations complete with three,
separate ready plugged, 66{t.
fong connecting leads.

£7.19.6 v «r.s.

DE-LUXE FOUR-
STATION INTERCOM

Identical in style and presenta-
tion to the De-Luxe 2-station

7-STATION

EDE INTERCOM

@ High grade Office Model @ Fasily intalled and

maintained. Master Unit centains powerful, highly

sensitive all-transistor amplifier and uses standard

torch batteries. Control panel carries all switching

and indicator lights to identify

calling sub-station. System permits

sub- atatmns to e called separately

or simultaneously and for sub-

stations to call Master Unit

independently,  All  umits  arc

housed in abtractively styled

metal cases. Bupplicd com-

n a plete with Master Station, six

substations all inferconmecting

cable, batteries and full instructions.

Terms: Deposit £6.6.0 and 12 monthly payments of $1.5.2, Total credit price £21.8.0.
Carr. & Ins. 8/8.

SEND FOR Send now for new 100-page Sound and
Science Catalogue packed with unique
CATALOGUE items: profusely illustrated.

COMMUNICATIONS RECEIVER
CR 150

New, advanced design providestantastic
gensitivity. Compact and atfractive as
a drawing-room radio but packed with
communications engineering features
fo bring in the most distant stations
loud and clear. Continuous coverage
from 540 K to 30 Mefs. takes in
all broadcast bands, shipping, world-
wide short wave and Ham radio. Built-in features
include extra large tuning dial, extending rod aerial.
“8” meter. B,F.0., Noise Limiter, extra quality
loudspeaker, ete. Meticulously constructed, hand-
somely finished. Essential for superb reception but
cheaper than many domestic radioy. Bize only
13} x5 x 8in. Standard mains operation.

Now Oniy

£19.10.0

Deposit  £8.10.0

12 months £1.5.10
Total credit Drice £22.0.0
Carriege and Insurance 15[-

New, bookshelf-size

Stereo
Amplifier

SULTAN

Solid State
Integrated

fBpecial 5in. free-cone bass unit uses enormously
powerful Feroba magnet t0 obtain the exceptional
cone movement needed to get clean, decp-down
bass response equal to much larger speaker per-
formance. Matching 4in. tweeter and erossover is
housed with bass unit in heavily lagged, handsome
teak veneered cabinet, size only 13 x 7 x 8in. deep
Mounts vertically or horizontally. Ideal for modern
hi-fi systems where clean, unobfrusive appearance
with high performance is required.

Features include;

@ Full frequency range.

® Employs specialiy designed
free~cone bass unit.

® Includes matching tweeter
and crossover,

@ Handles 10 watts outpui.

SATURN

VERITONE F.M. TUNER

The Stern-Clyne SULTAN repreents a considerable
advance in solid-state, high fidehty stereo amplifiers.
Qutstanding performanceisallied to meticulous consiruction
comprehensive facilities, mstallation simplicity and attrac-
tive functional styling.

SULTAN performance is a natural result of superb design-

ineofporating the most advanced fully proved semi-
conduetors, and modular substage construction that permits
searching quality control and precise maiching at overy
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 eompact
sized, craftsmian finished teak veneer cabinet and restrained
styling ensures unobtrusive, harmonious maiching with
almost any decor,

me £29.8.0

(LESS CASE)

Terms: Deposit £9.16.0 and 12
monthly payments of £1.16.10.
Lotal credit price £31.18.0.

CASE ONLY £3.3.0.

ASSEMBLED AND  TESTED
INCLUDING CASE £39.18.6
Terms: Deposit £13.6.0 and 12
monthly payments of #£2.8.10.
Total credit priee £42.12.0.
Carriage and Insurance 8/6.
® Descriptive leaflet free on
request.

® Assembly Manual available
separately 5/6 incl. P. & P

In Teak Cabinet

A mains overated solid-state tuner that provides superb reprodustion of V.H.F./F.M.
broadcasts. Speciaily designed to complement the SULTAN but it is also suitable
for use with all amplifiers of the hi¢hest gquality. Sensitivity is such that first class
reception is agsured in all areas where signal strength is greater tham extraneous
noise; low drift characieristic in conjunction with a highly effective AFC ensure
a constant signal. Available as a compact shelf mounting unit in teak veneer
cabinet or as a chassis mounted unit suitable for side- mstallatmn with existing

s £27.6.0

Terms: Deposit £2.2.0 and 12 monthly
payments of £1.14.8. Total credit price
£29.16.0. Cart., & lns. 7/6.
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PART 2 H. W. HELLYER

Inthefirst article of this series, Gerdon J.
King has compressed a wealth of technical
information. My brief is to discuss the
important mechanical aspects of servicing.
Before we can do this, it is necessary to
review the tools, instruments and other
bench aids that are necessary, and others
that are desirable though not indispensable.
The emphasis is on tidy and methodical
service procedure; hence the treatment of
the subject which regards even the kitchen
table workshop as a ‘service department’.

Beginning at the beginning, we take a
look at the basic tools of our trade or hobby.

TOOLS

OOLS are personal items. A toolkit is built
Tup from humble beginnings, with experience

proving the worth of some tools, modifying the
use of others. One or two favourites will be to hand
at all times; others are rarely needed. The follow-
ing list is a suggestion of basic tools most often
needed at the bench.

* SCREWDRIVERS

At least three are needed of different lengths and
blade size. A standard %in. blade type, with 8
to 10in. blade and straight taper; shorter type
with broader blade, for tight wood-screws, etc.; a
grub-screw driver.

Phillips type screwdriver and Posidrive tools are

jaws,

repairing radio sets

Fig. 2: The advantage of the
Mole wrench or (in our
picture) Guygrip tool is its
ability to lock into place
with a parallel grip. This
makes it useful for releasing
tough nuts without scarring
nut, bolt or chassis.

commonly needed. There are two principal sizes,
but tight chassis screws often need one of the
larger types, with a cross-bar, such as used in
cycle shops. The screwdrivers should preferably
have insulated plastic handles. A number of makers
market these especially for electrical work.

% PLIERS

A large pair are essential with square, parallel
jaws, a serrated circular section and strong edge
cutting blade to deal with iron wire, bolt ends,
chassis burrs. A pair of long-nosed “electrician’s™
pliers, with insulated handle and a smaller, flat-
ended pair for delicate work are also recom-
mended.

% CUTTERS

Side and top-cutters of various styles and sizes
are available. Cheose a pair to suit one’s hand and
ensure that the blades have no gaps. Both types
have their special uses. For transistor radio work,
new types with small blades at the end of longer
jaws are being produced and will be found handy
in confined spaces.

* SPANNERS

Flat and box spanners covering the BA sizes

‘ Fig. 1: (a) Long-nosed pliers,

with milled inner surface to
Jfaw, and insulated handles.
(b) Pointed-nosed pliers with
angled end. (¢} Conventional
side-cutters, with snub jaws
and insulated handles. Special
types with longer, slimmer
and with differently
angled blades, are availablefor
work on miniature equipment.
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from O to 8 are needed most often. Box spanners
with 6in. shanks and insulated handles for the
“popular” sizes, 2 and 4BA will be found useful.
Sets of spanners are available at reasonable prices,
with angled tommy bar and separate ends, Nests of
flat spanners (which should include the metric sizes
for dealing with the growing number of imported
sets) are also a great help. A small adjustable span-
ner of the “King Dick” variety and a larger Mole
wrench or Guygrip tool will assist with odd sizes of
nut and bolt.

* WIRESTRIPPERS

These are great time-savers. The popular Bib
model by Multicore Solders Ltd. is now available
in a version with wire-gauge selector and insulated
handles.

* HACKSAWS

Even if no chassis work is undertaken, the
“Junior” hacksaw will prove worth its modest cost,
and a standard electrician’s hacksaw, with tubular
steel frame, extendable to 12in. blade length, is
a very useful acquisition. Spare blades should be
kept in the toolkit, protected by soft wrapping.

* FILES

Principal requirements are 6 to 8in. flat, half-
round and round files with bastard teeth. Second-
cut and fine-toothed versions will be found handy,
and a small triangular file is useful for some special
work. A set of ward files, or “jeweller’s” kit, will
be an aid when dealing with transistorised equip-
ment. At least one handle for each set of blades
is desirable.

% BENCH-VICE

Small vices (or vises) that clamp on the edge
of a table are available quite cheaply, but a good
bench vice is needed for any quantity of service

work, proving itself as clamp, support, pressure
tool, and even anvil when required. Jaw protectors
in aluminium, tin-plate and wood-block are an
extra that can save time and trouble for special
jobs.

% SUNDRIES

For radio service work, certain additional tools
have proved their worth, including tweezers, a
magnifying watchglass, jeweller’s screwdrivers and
British and Metric Allen Key kits. Special tools
for transistor work have been developed, and are
worthy of note. A small camel-hair brush and a
larger type such as a pastry brush or one-inch
paint-brush will be found useful both on wired
chassis and printed-circuit work.

Clamps fashioned from crocodile clips, extension
prods, wire grips and other “home-made” items
should be kept in the toolbox ready for use. A
torch, or other form of small portable bench light
is often needed, especially when working with
printed circuit boards. An electric drill and hand-
brace, with a selection of bits, completes the basic
“hardware” tools.

Many of the foregoing items are to be found
in kits of tools, especially combined for radio
service work. These are held in meat cases and
enable the user to keep his tools tidy and in con-
stant review, to keep them from rubbing and
chipping together, which quickly blunts cutting
edges, and to carry them with him when working
away from his base. Their extra cost is offset by
their convenience.

% SOLDER TOOLS

The most important item of a radio service tool-
kit is the soldering iron or gun. Three main sizes
will be needed: a large, 100-watt type, for tin-
plate and chassis work; a medium, general-pur-
pose type, about 25 watts, of good quality, which
can be left on for long periods without deterioration
of the bit or overheating of the handle; and a
miniature type suitable for transistor work, some

Fig. 3: A small soldering iron is a vital teol. It should be kept clean and
used only for its purpose—nat to lever wires from tags., etc. Larger types
are necessary for work on chassis connections. screen plates. lugs, etc.

Fig. 4: Switch-cleaners, greases,
ofls, freezers and other bench
aids are now available in aerosol
containers for easy application.
The Jong  flexible
nozzle allows the right
amount of switch-
cleanerto be applied in
exactly the right place.

4
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repairing radio sets

of which are provided with shank guards to prevent
the heat of the iron attacking closely-spaced com-
ponents.

A solder gun is favoured by many engineers and
hobbyists. The heat is applied only when the gun
is activated by pressing a trigger or button. It is
possible to apply more heat quickly in a small area
of work but against this must be set the slightly
heavier bulk of the tool compared with conven-
tional electric soldering iron, shorter bit life (evenr
though bits are more easily replaced, being mere
loops of wire), and the waiting period of a couple
of seconds while the bit heats up each time the tool
is used. Some solder guns, and one or {wo con-
ventional irons, have lamps mounted to throw a
beam of light on the work at the tip. A few have
solder dispensers.

Later versions, developed especially for dealing
with printed circuits and multi-tag mountings, use
aspirator techniques for drawing off the surplus
solder as heat is applied. These can be a great
asset for bench work that is likely to include a
large number of transistor radios or other printed-
circuit jobs. Some of the details of these tools will
be dealt with more fully when we come to con-
sider their applications. ’

TEST GEAR

The depth of one’s purse determines the amount
and quality of test equipment that the workshop
will contain. By following the constructional articles
in Practical Wireless, Practical Television and
Practical Electronics, a useful nucleus of test gear
can be built at reasonable cost. (See Table 1.)

% TEST METER

Basic requirement is a good test meter. This
should preferably be a multimeter capable of
measuring d.c. volts up to 1,000, current up to 100

36

Fig. 5: (a) A sensitive, robust meter like the Avo 9 /s
an asset for bench work and portable enough for
field work. (b) A versatile small meter such as the use.
Muftiminor is indispensable for outside work.

microamps (with suitable ranges up to one or two
amperes) plus resistance ranges capable of measur-
ing both low ohms, (below 10) with accuracy, and
from 1 to 20 Megohms also with a clear indica-
tion.

The sensitivity of the meter for radio work should
not be less than 20,000 ohms/volt on dec. A.C.
measurements are less frequently required, and a
1,000 ohms/volt sensitivity may be adequate, as long
as the ranges will cover 0—10 (for heater readings)
and up to 500 volts for various mains and trans-
formed input measurements.

Extending the ranges of such a meter is often
a matter of adding probes with suitable resistance,
and using series batteries to widen the ohms range
coverage. The details of exact alterations should be
available from the meter manufacturer where a
commercial model is employed. Calculations that
enable one to adapt instruments are fairly straight-
forward and will be found in several of the con-
structional articles that have appeared in these
pages from time to time.

An important factor in choice of meter is the
diversion of ranges. For example, transistor radio
equipment will demand readings of 0 to 25 volts,
with accurate determination of voltages as low as
one4enth of a volt. The most accurate readings
are obtained in the middle third sector of a linear
scale, and the instrument should be chosen with
this point in mind. The marking of the scale
is important, and provision of a knife-bladed
pointer with rear mirror scale to avoid parallax
error is extremely helpful for accurate work.

Some form of protective device is another aid
that can save expensive repairs. Accidents happen
in the best regulated circles! The form of cut-out
used by Avo is well known and practically fool-
proof, but all the leading meter manufacturers in-
corporate some form of meter protection and it is
as well to become familiar with the instrument
before committing oneself to any outlay. More will
be said on this subject as the series of articles
progresses.

Sensitivity of the meter was mentioned as a prime

Fig. 6: Transistor testers are
coming into more frequent
The model jllustrated
makes “in-circuit” tests by
. balancing out the shunting
effect of components in the
transistor circuit. Measures
collector voltage and current,
current gain (Beta) and leak-
age current.




point. In this respect, the electronic testmeter
scores. With a basic valve-voltmeter as its heart and
an extremely high ohm/volt figure, it is a very
efficient workshop instrument. For static work, its
dependence on a power supply is no drawback.
Many tests can be carried out with the valve-volt-
meter that would be entirely misleading with less
sensitive instruments.

Transistorised versions of electronic testmeters
are now available, using battery supplies for field
use. Some experience is needed in using this type
of equipment, to avoid incorrect interpretation of
results.

5

% OUTPUT METER

Although the conventional multimeter can be
used as an output meter, for more accurate resulis
a correctly designed instrument is needed. Where
a fair amount of audio work is undertaken, a good
output meter comes high on the list of essentials.
Output meters measure power and can be scaled
directly in watts or decibels. Some interesting
designs have been described in previous issues of
Practical Wireless, and are worth further study.

* SIGNAL INJECTORS

Signal injection can be carried out in one of
several ways. For rough and ready tracing of the
circuit—merely determining the signal path — a
form of injector can be employed with no regula-
tion of output, either as regards frequency or level.

A simple square-wave generator is a typical
example, with frequencies in the audio range and
sufficient output also in the intermediate and radio
frequency bands to produce a noise at the ocutput
of the receiver. Several of ghese injectors are
marketed, and constructicnal details of others have
appeared from time to time. They are effective for
rapid testing, enabling location of the fault to a
particular section of the set. They do not permit
quality testing, nor can they give more than a
rough indication of stage gain. Nevertheless, such

instruments have their place, especially in field ser-
vice, where their portability is a virtue.

%*SIGNAL GENERATORS

The signal generator, whether audio or r.f.,
modulated correctly, with a reasonably pure wave-
form and a regulated and calibrated output, is the
instrument that the test bench is generally built
around. The quality of the signal generator, which
will be reflected in its cost, is based on the fre-
quency accuracy, the stability, the pureness of the
output waveform and the calibration of the out-
put level.

The more ambitious types include crystal check
frequencies as references and output monitoring,
by a valve-voltmeter inbuilt and matched to the
insttument, or by oscilloscope trace. Modulation
should also be variable, although many standard
service instruments employ a fixed modulation
frequency and depth.

For frequency modulation alignment a sweep
generator is needed, its output changing regularity
in frequency over a determined band, again with
controlled reference points which may be provided
externally or be a built-in property.

The modulation frequency for a sweep generator
is usually derived from an internal oscillator, but
arrangements can be made to obtain this source
from the timebase of an oscilloscope. It is in the
combination of these two instruments that the most
useful alignment set-up is obtained.

% OSCILLOSCOPES

Oscilloscopes, giving a visual trace of the wave-
form being measured, have wide variations of speci-
fication. Basically, the oscilloscope is a voltage
measuring device with an extremely high impedance
loading to the circuit under test, presenting the
least disturbance to it.

The cathode ray tube is one determining factor
when choice is made; its size, persistence of the
phosphor and sensitivity which limits spot size must
be taken into consideration. Two other factors are

Fig. 7: {a) the wrong way, and (b) a better way to
store components. A few minutes with marking
pencil and a piece of card can save hours of
searching time later. Note that replacements can be
immaediately listed by the obvious spaces on the card.

Fig. 8: Systematic storage
of valves saves time and
breakages. The Expanda-
pack system used by
Mullard can be adapted to
make up a field kit, or used
as a workshop storage
system.
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repairing radio sels

the rise time and bandwidth of the Y-amplifier (or
amplifiers, in the ocase of a double-beam
instrument).

These two are linked, and limit the frequency
response of the instrument. A greater bandwidth is
needed for a faster risestime, which would be
needed for accurate display of a true square-wave
signal. In practice some compromise is necessary
and the frequency response of the Y-amplifier, falls
off gradually at high frequencies giving a faster rise-
time, while maintaining good overall response to
prevent overshoot, which results in distortion of
the trace.

The oscilloscope has an X-amplifier to permit
expansion of the trace, to facilitate display of one
or two cycles of the waveform in the viewing area
of the tube. The repetition frequency of the time-
base of the instrument must be equal to the
frequency of the signal applied to the Y input to
reduce the trace to one complete sine wave, which
gives us another limiting factor.

Synchronisation of the timebase with the input
frequency requires feedback of a small amount of
test signal to the timebase under controlled con-
ditions, which necessitates a “Sync” terminal, and
if the amplitude of this test signal is made variable,
a “Sync Control” will be fitted.

Further refinements are the synchronisation on
either positive or negative waveforms, addition of
repetitive triggering, with sensitivity control for this
function and an inbuilt integrator for TV repair
work. Some types have other facilities, such as a
calibration output or a square-wave oscillator
integral with the instrument. Choice of an oscillo-
scope depends both on the available funds and the
work it is intended to do.

For comparison of signals and several special
tests a twin beam oscilloscope is an advantage.
This instrument has two Y-amplifiers, which may
or may mot be identical, and costs considerably
more. Conversion of a single beam ’scope to a
twin or split-beam type is possible by the addition
of an external beam splitting unit. Details of these
instruments, and their applications, will be found
in the references listed in Table 1.

Applications of the instruments mentioned in the

the symbol * follows the initial month.)

TEST METERS

“PW" Sixteen Jan. 64 PW
Muttitest with LCR Bridge Aug.* 66 PW
Mutltirange Test Meter Dec. 65 PE
Push-button Multimeter Jan. 66 PW
Multimeter with electronic ohmeter Sept. 64 PW
Simple multimeter July 64 PW
A.C./D.C. volt-ohmeter May 65 PW
D.C. volt-amp-ohmeter June 65 PW
Comprehensive multimeter June 65 PW

Direct reading frequency meter April 66 PW
Add-on unit to increase sensitivity Mar. 64 PT
Extending multimeter ranges June* 64 PW
A.C. Millivoltmeter Aug. 66 PE
Low-resistance ohmeter July 66 PT
Basic Moullin RF resonance voltmeter Aug. 65 PW
Transistorised EHT voltmeter Aug. 65 PT

OSCILLATORS AND SIGNAL GENERATORS

AF/RF Signal Generator May* 65 PW
Wide-range LF oscillator Jan. 64 PW
Audio oscillator Aprit 65 PE

Audio oscillator with output meter May 65 PE
Audio oscillator with valve-voltmeter Nov.* 65 PE
Keyed audio oscillator Mar.* 65 PW
Wien Bridge Transistorised audio osc. Aug. 64 PW

Neon relaxation oscillator Feb. 64 PW
Stable pulse generator July 64 PT
UHF transistorised test oscillator Nov. 65 PT
Grid Dip Oscillator Feb. 66 PW
Colour Bar Generator Feb. 65 PT

SIGNAL INJECTORS AND TRACERS
Handy signal injector Aug. 64 PW

TABLE 1.—TEST GEAR

A selective index of constructiona! articles on Test Gear, which have appeared in Practical Wireless, Practical
Television and Practical Electronics during the past three years. (Where more than one successive article is involved,

Miniprobe signal injector Jan. 66 PE
Widerange harmonic oscillator Aprit 66 PE
Simple noise generator Sept. 64 PW
Pocket signal tracer Mar. 64 PW
Inexpensive signal tracer Mar. 64 PW
AF/RF signal tracer Feb. 66 PE
OSCILLOSCOPES, ETC.
Miniature oscilloscope Nov.* 65 PW
Inexpensive oscilloscope Mar.* 65 PE
Videoscope Oct.* 64 PT
Videoscope modifications June 65 PT
Oscilloscope from TV chassis Feb. 66 PT
Oscilloscope amplifier Mar. 65 PT
‘Scope improvements Sept. 65 PT
Probes (Test Gear Accessories) Mar.* 64 PW
Beam switching unit Aug. 66 PE
Electronic Gate trace doubler April* 66 PE
Ellipse Generator Aug. 66 PW
BRIDGES, ETC.
Mutual and Self Inductance bridge Aug. 65 PT
Inductance-Capacitance tester Oct. 64 PW
“Ravenor” C-R bridge Jan. 65 PT
R-C bridge June 65 PE
Transistorised LCR bridge Dec.* 65 PW
L-C Pico Meter Aprit 66 PT
TRANSISTOR TESTERS
Simple transistor tester Oct. 64 PW
Transistor and diode tester Aug. 65 PE
Transistor tester May 66 PE
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POWER SUPPLY UNITS

Stabilised power supply July 66 PE
Compact power unit Feb. 66 PE
Variable low-voltage d.c. supply Dec. 64 PE
Basic stabilised power pack Mar. 64 PW

Variable power supply—transistors Jan. 64 PW

Transistor radio mé&ins unit June 64 PW
Regulated power for transistor

receivers July 65 PW
Stabilised 9 volts June 65 PW
Stabilised 9 volts June 66 PE

Low voltage battery pack Aug. 65 PE

Thyristor power control unit June 66 PE
D.C./A.C. Inverter Feb. 6b PE
Low-powered d.c. inverter Dec. 65 PW
A.C. mains voltage stabiliser June* 85 PE
Mains voltage adjuster Feb. 64 PW
Mains distribution panel May 64 PW

TABLE 2—BENCH AIDS

A selective index of constructional and descriptive articles on Bench Aids which have appeared in Practical
Wireless, Practical Television and Practical Efectronics during the past three years. (Where more than one successive
article is involved, the symbol * follows the initial month.)

SUNDRY BENCH AIDS

Attenuator unit June 64 PW
Dummy aerials (test gear accessories) Feb. 64 PW
Impedance matching unit April 65 PE
Electrolytic tester June 65 PT
CRT tester and rejuvenator June 64 PT
Low voltage neon indicator June 66 PW
Photocell circuits Aug. 65 PW
Simple timing device Jan. 65 PW
Photographic timer Feb. 64 PW
Dual calibration standard Nov. 64 PW
Light operated switches Dec. 64 PW
Unit construction boards May 64 PwW
Making P-C boards Feb. 64 PT
Making P-C boards Mar. 66 PE
Heat sinks Sept. 64 PW
Trimming tools Mar. 64 PW
Practical service aids (tools, etc.) Aug. 64 PT

previous notes, plus other less frequently used, aids
to service, will be described at appropriate points in
this series of articles.

WORKSHOP TECHNIQUES

Workshop techniques depend largely upon the
equipment available and the scope of work to be
carried out. Many of the aids to service are items
which will not be on .the general market—indeed,
most engineers fashion tools and other aids for
special purposes. '

* IRONMONGERY

Examples of these miscellaneous pieces of
“ironmongery” are the heat shunts, soldering iron
extensions for multiple tags, chassis clamps, solder
brushes, trimming tools, angled tools and those with
codd-shaped jaws. A collection can be built as needs
arise.

Heat shunts can be made from crocodile clips
with pads inserted or even “beds” of solder run
between ithe jaws to form a smooth heat-conducting
surface.

Iron extensions may be made from a twist of
heavy-gauge copper wire formed to contact the
tags to which heat must be applied, then wrapped
at the free end around the iron bit.

Trimming tools are easily fashioned from plastic
knitting needles and probes, printed-circuit hole
cleaners, other aids to solder point manipulation
and general purpose non-metallic blades fairly
impervious to heat are easily whittled from smail
orange-sticks which can be purchased for a few
coppers from any chemist.

% SPECIAL TOOLS

Some special tools of frequent help are split-
ended screwdrivers to release castellated nuts in
confined spaces, angled flat and box spanners (the

last being angled at the tommy bar or clamp) and
bent-end pliers.

Aerosol switch-cleaners that are not dangerous
when used mear plastics, etc., can now be obtained.
In addition, an aerosol grease applier is marketed,
which carries the light grease on a film of vapour
and greatly aids application in previously inacces-
sible spots. Special fluids for cleaning of tape heads
and guides and for tape lubrication are also obtain-
able and will speed service, where time is at a
premium.

Jumper leads are devices that normally tend to
clutter a service department. It is a great help to
make up short leads with terminations to suit the
jobs that are anticipated. To hang these neatly and
in some order is the work of a few moments, but
can save much time later. Similarly, attenuator
pads, damping networks and matching devices can
be ready-made and placed near to hand, correctly
labelled for speedy selection.

* POWER SUPPLIES

Power supply sources of many different kinds
will be needed if any volume of work is under-
taken. A fully comprehensive supply, adequately
regulated, is a great asset, but tends to be both
expensive and time consuming to construct.

It is a help to keep available small sources for
the “popular” needs, such as transistor radios,
pre-ampiifiers, mixers and so on. These can be
made up quite cheaply, and terminated in flyleads
which allow testing to take place with the least
inconvenience. A list of these bench aids is given
in Table 2, which includes some of the other
handy devices mentioned above.

The main supply to the bench should be isolated,
for complete safety. An isolating transformer, ratio
I:1, or for a refinement, with selective voltage tap-
pings to suit popular supply voltages, is not a cheap

—continued on page 46
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Bogianer’s3-Bar

A.S.CARPE!

HIS simple radio receiver can be built in 10—
12 hours at a cost of approximately £4 10s.,
or less if the proverbial “junk box™ is available,
the valves may be purchased for about 2s. 6d. each.
The receiver is a.c. mains powered and is com-
pletely safe to use at all times if built as described.
All the coils are hand wound and easily copied.
A few minor circuit changes mentioned later will
enable the receiver to function in an alternative
and even simpler mode. The receiver is of necessity
a trf. (tuned-radio-frequency) type and relies
mainly on the use of variable positive feedback
(regeneration) for sensitivity. This can, if not care-
fully adjusted, introduce instability, but the type of
circuit chosen has the advantage of not affecting
receiver tuning to any great extent.

CIRCUITRY

The complete circuit diagram is given in Fig. 1.
Signals from the aerial are inductively fed via coil
LA to the valve grid choke RFCl and pass via
buffer valve V1 to the anode circuit. R.F. signals
pass via C6 to the tuned grid circuit of V2, the

A

required signal being selected by means of VCI.
Radio frequency chokes RFC1 and RFC2 function
as loads for the signals. The cathode and grid 1 of
V2 permit demodulation and audio frequency
appears at the anode to be passed back via C9 and
RFECI to VI. Valve VI now fuctions as a normal
audio frequency amplifier and the signals selected
may be heard when high impedance (4,00082)
headphones are plugged in to socket J1. During
this operation RFCl and RFC2 function as filter-
ing devices removing any unwanted r.f. from the
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Fig. 2: Type of coil former used and method of winding.

audio signals, The phones are required to carry
the direct current of V1 and are at h.t. potential;
if this is objected to the “hot” (h.t.) end of RF(C2
may be connected to the h.t. line via a 10k
resistor and socket J1 connected between chassis
and the “hot” end of RFC2 via a 0-01xF d.c.
blocking capacitor, leaving C4 in situ. The two
chokes are seen to perform a double duty and
must not be omitted.
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Fig. 1: Complete circuit of the reflex receiver.
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| MAing receiver

- The relatively low sensitivity of the receiver is
improved by including controllable regeneration
around V2, the arrangement being that of an e.c.o.
(electron-coupled-oscillator) with the valve cathode
and grids 1 and 2 forming a triode. If VRI is over-
advanced V1 will oscillate and signal reception will
be impossible; by keeping the stage at the edge of
oscillation by adjustment of VRI, a high degree of
sensitivity can be obtained and selectivity improved.
When receiver tuning is changed VR! must also be
re-adjusted slightly. Since the grid circuit of V1 is
untuned little r.f. gain results, the valve’s purpose
here is to act as a r.f. buffer and if V2 does break
into oscillation such oscillations cannot reach the
aerial and be radjated. The buffer stage also pre-
vents the aerial from damping the tuned circuit.
Powering of the receiver is simply and safely
effected by utilising a small half-wave type mains
transformer in conjunction with a contact-cooled
rectifier and associated smoothing items.

COILS

Coils are wound on 0-375in. dust-cored formers
available from Denco Ltd., and three switched
ranges are accommodated in the prototype receiver.
The particular coil formers selected are designed to
plug in to a noval valveholder and for a simpler
band-changing system switch S1 may be omitted,
a standard noval valveholder being mounted in-

Wire UL Tapping Range in
gauge swg turns
enamelled {Total) — g
40 60 9 1-8- 48
30 22 4 5-0-15-0
30 14 3 7-:0-12-0
30 8 15 11-5-25-0

"Table showing winding details of coils covering from
1-8Mcis to 25Mc/s. Details are given in the text for a
MW coil.

stead close to V2. Only three of the extra valve-
holder tags will be needed and the coil to be used
will stand on the chassis upper surface conveniently
placed for band-changing. Coil tuning is effected via
VC1 coupled to a vernier reduction drive mecha-
nism and direct driving, or the use of a larger
value tuning capacitor, is not recommended. Various
coil windings with details of ranges covered may
be seen in the table and constructors may select as
required remembering that the dust iron core fitted
will permit of slight frequency variations.

Coil windings are secured by a layer of Sello-
tape or suitable adhesive. Each coil requires a tapp-
ing point connection and it is simplest to commence
winding at the “earthy” end.

&

Fig. 3 (above}: Front pane/ drilling details and dimensions.
Fig. 4 (beifow): Layout of components above chassis and
dimensions.
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Referring to Fig. 2, solder one end of the wire,
wind on the required number of turns, make the
tap by twisting the wire, then add the remaining
number of turns. Holding the complete winding
firmly apply a layer of Sellotape, cut away excess
wire, scrape off the enamel, then solder. Suitable
enamelled copper wire may be easily salvaged from
unwanted transformers, coils, chokes, etc., and the
exact thickness is not unduly critical. The gauge
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Fig. 5: Wiring and layout below chassis.

may be assessed by close winding some turns on
to any dummy “former” and measuring the wind-
ing length with a ruler. The result may be compared
with a book -of “Wire Tables” but if a winding
length of 0-5in. contains 36 turns the wire may be
taken to be 30 swg.

Other ranges may be experimented with in
addition to those shown in the Table and for
Medium waveband coverage, 100 turns of fine wire
—say 36 swg dsc—may be tried with a tapping at
about 15—20 turns. Alternatively a commercial
coil may be used; in this case some turns must be
taken off carefully, the tapping made and the wire
replaced as nearly as possible to its original form.
If a commercial coil has a separate coupling wind-
ing, this and the main winding may be series-
connected such that both windings are in the same
direction; the junction of these two windings may
then form the tapping point with the extremities
going to chassis and S1A respectively.

CONSTRUCTIONAL

Details of the front panel are given in Fig. 3,
above- and below-chassis plans are detailed in
Figs. 4 and 5. All the metal work is easily prepared
using only a simple hand drill plus a few round
and flat files. The chassis “box” is so bolted to the
panel! that the latter slopes slightly backwards; the
chassis is a sectional type comprising of three sides
plus a top plate. Choke RFCI requires winding LA
to be added (Fig. 6), this may consist of 20 turns
of 36 swg dsc wire random wound over the “earthy”
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end, in the case of a miniature ferrite type choke,
or between two of the pies in a conventional type.
Note: Great care should be taken when fitting
socket J1 for this must be completely isolated from
the chassis and panel by means of insulating
bushes or washers. Should J1 be in contact with

LA added

To C2

To aerial Y To
(pin{) B via C1 chassis
“(a) (b)
Fig. 6: Modifications made to RFC1.

the panel when the phones are plugged in the h.t.
supply will be completely short-circuited to chassis
and danger may result!

The tuning capacitor is not unduly critical and
any small air-spaced variable of 150pF (maxi-
mum) may be used. Care should be taken with the
I;viring which should be rigid avoiding long, droopy
eads. :

ALTERNATIVE CIRCUITRY

Although the layout is in no way super-critical
the one shown in Fig. 5 has proved to be satis-
factory and works out very well. The position of
the mains switch for example is a matter of choice
and it can be fitted anywhere to suit individual
taste. Slight rearrangement to suit components to




hand will not alter the efficiency of the circuit to
any real degree, although wide variation from the
values of the components quoted is not advisable.

In Fig. 1 the receiver is a three-stage affair, viz.,
Buffer (VI), Demodulator (V2), Audio Amplifier
(V1) but by making a few changes a simpler
version is achieved. To simplify the design:— (1)
Omit Cl and RFCl {(with LA) completely. (2)
Omit capacitor C2 and connect the top of Rl
together with the existing lead from C9 direct to
V1 grid pin 1. (3) Lift the end of C6 connected to
pin 5, V1 and connect it instead to the aerial
socket,

The receiver will now function in two-stage
mode, viz.,, Demodulator (V2), Audio Amplifier
(V1). Some damping of the tuned circuit is likely
to result due to the aerial and “dead spots” may be
found on the dial but despite these disadvantages
much of interest will be receivable. The effect of
feeding the aerial, via C6, to the pole of S2B may
also be tried and it might prove beneficial to
connect a 15kQ resistor across the Aerial/Earth
sockets.

TESTING

With no power applied the finished receiver
should be checked with an ohmeter to ensure that
no direct short-circuit exists between the h.t. rail
and the chassis and that except for the earthing
pin, neither side of the mains supply plug is in
connection with the chassis at either setting of S2.
Particular attention in this respect should be given
to socket JI as mentioned earlier! If all is in order
headphones may be plugged in, VR1 turned fully
anti-clockwise, and aerial connected and also an
earth if possible. The mains plug is then inserted
and S2 closed whereupon both valves should glow.
Signais should be heard when VR1 and VCI are
carefully adjusted but the detector valve should not
be allowed to oscillate if at all possible since this
will cause all signals to vanish! As VR is advanced
towards its oplimum point noise will be heard to
increase and the improvement in sersitivity will
"become apparent; signals will seem to tune more
sharply also. The h.t. rail voltage may now be

measu-ed and this should approximate to 230V d.c.
e

ol
N

\
i

\

Aluminium panel
{for details see Fig3)

; %,, B

& 4

rd

k14

.\\\\

A

N

il

Fig. 7: Dimensions for a suitable cabinet. Details of the
front panel are given in Fig. 3.

% components list

Resistors:
All 20% IW except where stated
R1 100kQ R7 3:3MQ
Rz 180Q R8 5kQ
R3 33kQ Rg 1-BkQ1W
R4 10kQ VR1 25k Potentiometer
R5 330kQ wire-wound
R6 22k0O
Capacitors:

C1  100pF silver mica

C2 0005 pF (BO00pF) ceramic
C3  32uF, 350V D.C. electrolytic
C4  0-005uF (5000pF) ceramic
C5 0:01uF (10,000pF) ceramic
C6  BOpF silver mica

C7 001pF (10,000pF) ceramic
C8  100pF silver mica

C9 0-005..F (5000pF) ceramic
0:01.F (10,000pF) ceramic

C11 164-16uF, 350V d.c. electrolytic

C12 2000pF ceramic

VC1 150pF variable
Rectifier:

MR1 Electrix Contact-cooled, 250V d.c. 50mA
Valves: Chokes:

V1/V2—EF92 RFC1/RFC2 2:5mH
Switches:

S1  4-pole, 3-way rotary (or 2-pole, 3-way)
52 Toggle type on/off, 250V d.c.

Mains Transformer:

T1 Primary: 230V a.c. input.
Secondaries: 0—200V 25mA, 6-3V 1A

Drive:
Eagle Vernier type T-502.

Chassis:
7 x b x 2in. Sectional type, plus panel 8 x bin.

Miscellaneous:

Coil formers (3)-Denco 0-375in. diameter, Valve-
holders (2} B7G, 656V 0-15A buib, Lens and holder,
Closed-circuit jack socket (Radiospares), Aerial and
Earth sockets, Spindle coupler %in., Spire clips (2),
Grommets (3), 6BA nuts, bolts, washers, tags,
material for casing, wire, solder, etc.

CONCLUSION

To finalise the receiver fabricate a simple casing
of faced hardboard, or paxolin. Grey-lacquer the
panel and apply legends either by means of Letera-
set symbols or transfers. The end product is an
attractive little receiver capable of providing con-
siderable pleasure. Do not expect “communica-
tions-type” efficiency however for after all the
receiver uses but two valves and a handful of
components! n
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Mods for the R1155

I would like to put forward the follow-
ing points which may prove useful to
those using this set.

(A) The small metal panel formerly
supporting the Meter Amplitude con-
trol can be replaced by one of insulating
material on which can be placed a 50pF
variable capacitor. The b.f.o. trimmer
is then disconnected and the wires ex-
tended to the new control. The ease of
operation on c¢.w. and §.s.b. is much en-
hanced.

(B) The rear portion of the b.f.o. box
is cleared of components and a small
bracket prepared to fit across it, on
which are mounted the components of
a Product Detector Stage, as in the
April 1965 issue of Practical Wire-
less. This leaves the d.f. valve posi-
tion next to the box vacant, one use for
this valve base being a triode infinite
impedance detector. The change-over
switch from a.m. to s.s.b. is mounted on
the front panel next to the wave range
switch.

(C) A number of modifications such
as adding an output stage, noise limiter,
preamplifier stage Q-multiplier and
valve type S-meter to replace the “magic
eye” can be carried out very easily and
neatly if all the d.f. components at the
r.f. end of the chassis are removed and
the wiring to the master switch and
magic eye stripped off. The a.v.c. wiring
to the Master Switch is re-routed to the
Meter Balance position, where a DPST
switch can be placed and the wires con-
nected very conveniently. A metal panel
6in. x Sin. is now mounted vertically
between the chassis and the main sup-
port bracket (this being countersunk so
that the chassis will slide back into the
case) next to the r.f. coils. The panel
will accommodate four or five valves
with B7G or B9A bases. Accordingtothe
modifications being carried out, some
may be horizontal and project over the
tuning capacitor, or be fastened verti-
cally to a bracket on the new panel
The exact mode of use will suggest
itseif to the constructor, but it will be
found that all the wiring can be carried
out conveniently, and above all, neatly.
By this means also, the whole of the
space beneath the chassis in this region
will now be vacated. It is possible that
a power supply could be fitted here,
though most users have external PSU’s.

By these means, considerable modifi-
cations can be made to the set without
untidy wiring eor interaction between
stages.

K. H. Asheroft, B.Sc., Wirral,

Cheshire.
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MIDGET FROM IKEGAMI

Claimed to be the smal-
lest pack in the world,
measuring 6 x 2 x Bin.
and weighing less than
3lb. is the lkegami regu-
lated d.c. supply. Output
vZig  voltage is d.c. 0-12V-
it #1724V, Output curent is
; % 0-400mA,  regulation
toad is less than 30mV,

: temperature coefficient
is 8mV per 1°C. Ripple is 3mV (p-p). The regulators are supplied with
zip-carrying case. Price is £24 13s 6d. Sole UK Agents, H. F. Collison
(Goodwell Ltd.) High Street, Coleshill, Birmingham.

NORTHAMPTON MOVES—RHYL REVIVES

Due to the pressure of space, the Northampton Short Wave
Radio Club, G3GWAB, is moving to Kingsthorpe Community
Centre, Kingsthorpe Hall, Northampton. Work is proceeding
with the instaliation of transmitters on all bands up to 2m.
Meetings will continue to be held on Thursdays at 7 p.m.
Sincere thanks are offered to Mr. T. Howard who has been
the long-suffering host at the cld Club Rooms at Duke Street.

The A.G.M. of the Flintshire Radio Society was held recentily
and after a dormant period of twelve months, the Club is
commencing its 1967 programme with a new iocok,

The name has been changed to the Rhyi and District Amateur
Radio Club and meetings are held at 8 p.m. on the second
Tuesday of each month at the Rhyl Silver Band Rooms, off
Windsor Street, Rhyi. Details from the Hon. Sec., A. Antley,
GW3UTG, Fairhcime, Fairfield Avenue, Rhyl. Tel. 1362,

CANADA-BERMUDA PHONE CABLE

Cable and Wireless Ltd. and the Canadian Overseas Telecommunication
Corp. recently announced their intention to provide a jointly-owned
coax phone cable between Bermuda and Canada. Approximately 800
miles long, the new cable will have 480 circuits and a maximum
capability of 640 telephone circuits.

MULTI-WAVEBAND PORTABLE

R Rt

Recently announced is
the ‘Plein Feu’, a de-luxe
transistor portable from
the French manufac-
i\ turers Sonolor. It incor-
porates fw., mw. and

wr: four short wave bands.
W A car aerial socket with
@l isolating switch is pro-
i vided together with a
= tone control, telescopic

2 retail price is 23 guineas.

Do s Denhamand Morley Lid,

SR
e ﬁﬁ%@f: 173/175 Cleveland St.,
S o

London, W.1.
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RNLI GOES FOR BANTEX

Two new types of lifeboat, developed for the RNLI are being
fitted with Bantex glass-fibre aerials. The first of these boats,
a 48ft. 6in. class has recently been [aunched by Wm. Osborne of
Littlehampton and represents a new self-righting design. its
electronic instalation includes radar and maritime v.h.f. and
u.h.f. communication with aircraft, plus echo sounder and
direction finder. Mounted aft for radio telephone are twin
18ft. Bantex aerials buiit to withstand extreme conditions of
high speed and severe weather.

The second type is a 44ft. boat built for high speed to the
design of the U.S. coastguard vessel. For h.f. radio telephone
they carry a singie 18ft, aerial mounted on the fo'c’sle.

TS e R e

R o
i
Y.

Low POWER
MINI OSCILLATOR

A new temperature stabilisation tech-
+ nique employing a microelectronic cir-
i cuit is embodied in a new range of
miniature master oscillators announced
recently by Marconi's Specialised Com-
ponents Division. The oscillators which
have a short term stability of 1 part in
100,000,000, have applications in air-
i borne equipment and portable man-
@ pack receivers.

¢ The photograph shows the complete
g oscillator assembly removed from its
aluminium case. At the top is the glass
¢ envelope containing the transistor can
& in which a crystal, microcircuit heater
Y and a thermistor are housed. Beneath
d are the layers of printed circuit boards
% which make up the rest of the oscillator
iz circuit. The trimmer which allows for 10
i years of crystal ageing can be seen in the
centre. The Marconi Company Limited,
Chelmsford, Essex.

FIRST IB CONVENTION FOR ROYAL LANCASTER

London and its newest hote/l—the Royal Lancaster Hotel, Lancaster
Gate, London, W.2, are to be the centre this year for the first International
Broadcasting Convention, to be held from September 20 to 22, 1967.
The Convention, organised jointly by the Electronic Engineering Asso-
. ciation and the Royal Television Society, will comprise an exhibition
of broadcasting equipment by leading manufacturers and a conference

at which delegates can attend fectures by leading experts in all aspects
of broadcasting.

THIRD EDITION OF AVO MANUAL

Avo (Ml Group) has produced the third edition of its Transistor
Data Manual. This international reference book gives in-line
data for more than 8000 transistors including those of Russian
manufacture. A comprehensive list of transistor equivalents is
included with commercial equivalents of Service transistors
and connection diagrams. Copies of the manual are available
from the Spares Department, Avo, Avocet House, Dover, Kent.
Price in the U.K. postage paid is £2 bs. :

More on the R1155

The i.f. stages can be aligned with-
out a signal generator by discon-
necting the top cap of the frequency
changer valve and poking the end
of a few yards of insulated wire inside
the first if. screening can. Broadcast
signals from the Athlone 100kW trans-
mitter on 566kc/s should be received
without trouble and the if. transformers
can be adjusted for peak output. This
will align the i.f. strip to 566kc/s instead
of 560kc/s but the error is only about
19 whereas many commercial signal
generators have a calibration inaccuracy
much worse than this.
U. Smith, G3UT], Darlington,
Co. Durham.

Ancient and Modern

Mr. A. W. Jenner P.W. February,
1967, asks for advice on Edison Cylinder
reproduction.

The first essentials are a button stylus
horizontally mounted i.e. tangentially to
the cylinder and a pickup modified for
response vertically and high lateral com-
pliance. Considerable stylus pressure
must be allowed for in the mounting.

The pickup, driven across the cylin-
der by the lead-screw should be free to
move over two or three grooves to allow
for shrinkage of old recordings.

Excellent recordings can also be made
on these fascinating machines with far
less trouble than cutting “acetate” discs.

If readers are seriously interested, I
will reply in greater detail,

T. A. Bartlett,, MBKS, Lusaka,
: Republic of Zambia.

Simple Electronic Organ

I would like to thank people who have -
contacted me concerning my article on’
the construction of an electronic organ
{page 657, P.W., January, 1967).

The use of a multivibrator circuit as
the oscillator was satisfactory for the
higher notes, but the lower notes lacked
the deep bass quality which I wanted. I
found (perhaps with the ear of faith) that
the phase shift oscillator brought out the
smooth deeper notes much better.

I now realise that using a 24in. speaker
was the main reason for failing to pro-
duce the most musical sounds. Since
writing the article, however, I have been
experimenting with methods of improv-
ing the tone without increasing the
speaker size. The system which I find
most satisfactory is to use the speaker as
an “agitator” (as a reed in a clarinet) at
the open end of a jam jar or tube of
perspex Which acts as a resonator.

J. M. Watt, Northfield,
Birmingham 31.
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EXPERIMENTERS CORNER

" R/C CIRCUITS WITH GAIN

T is generally believed that resistance/capacitance

circuits have less than unity gain: that is to say,

the voltage or current out of such a circuit is less
than that put into it. This might be thought to be
true of all passive circuits—those which have no
active components such as valves and semi-
conductors. In fact, it is far frofm true. Take the
transformer, for example, although it is a passive
device, it can be arranged to give a good circuit
gain.

The amount of gain from an R/C circuit is by
no means comparable to what is possible from a
transformer, but is sufficient for some purposes. The
surprising thing is that gain is possible. However,
to achieve gain, the R/C network has to be
frequency conscious, has to be fed from a low
impedance source and has to look into a high
impedance—in just the same way a transformer has
to achieve gain.

Analysis of the circuit given in Fig. 1 shows that
the circuit will have zero phase shift at a given
frequency. This frequency can be derived from the

following formula: WT = v—é— where W is equal

to 27f and T is equal to the product of the resistance
and capacitance. At the resonant frequency the gain
is approximately 1:03. Further examination of the
circuit shows a strong resemblance to the somewhat
familiar phase-shift oscillator. It is, in fact, of this
class and the phase-shift is the reason for the gain.
One may consider the circuit as an equivalent to the
more conventional resonant circuit having inductive
and capacitive elements.

If the circuit is so arranged that the output can
be fed back to the input with zero phase shift, the
circuit will oscillate at a given frequency—this can
be found by the formula given earlier. It is also

K. T. WILSON

EFgt | MO

1kn§ | TC

Fig. 1: At one specific frequency (depending upon the

time constant CR) it is possible to achieve gain with this

- . arrangement.
Fig. 2: Cathode follower hooked to the basic Fig. 1 circuit
for impedance matching. see text. Note: For 1,000c/s, R
should be 6-8k2 and C 0-07pF.

important that the output of the circuit looks into
a high impedance and is fed from a low impedance
source. This can be achieved using a cathode
follower arrangement. Although the gain of the
cathode follower is less than one (unity), the phase
shift is zero, and the impedances are correct. The
gain of the cathode follower can be arranged (using
a high-slope valve) so that it is almost unity, and
the coupling and biasing components selected not
to introduce any further phase shift. If the slope of
the selected valve is low, the circuit acts as a very
selective amplifier, which ‘rings’ with a damped
osciliation when & pulse is applied to its grid. The
complete circuit is shown in Fig. 2. This circuit does
not work with transistors, but might with F.ET’s
although the author has not proved such a circuit.

repairing radio sets

——continued from page 39

item, but should not be overlooked if work is
anticipated on a.c./d.c. equipment, where one side
of the mains supply is connected to the chassis of
the test piece. Wrong connection can be harmful,
even lethal, and it is wise to invest in safety.

* SPARES

Store-keeping again depends on the amount of
work anticipated. But whether one is running an
economic workshop or simply pottering for amuse-
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ment, systematic filing of service data, collecting
of small spares and storing of larger ones makes
life much easier.

Small items tend to get lost and damaged when
tumbled haphazardly in the nearest cardboard
box. In these days of increasing miniaturisation,
valuable parts may be quite small and easily over-
looked. A few moments spént in listing, filing and
storing pay dividends later.

The foregoing may seem a counsel of perfec-
tion, but experience has shown that service work
is so much a matter of applied logic that a logical
approach to its practice is not only good economy
but satisfying in itself.

To be continued



DE LUXE PLAYERS

4-Speed Players 2-tone
Cahinets 17 x 15 x 8}in. Hizh
flux loudspeakers and High
Quality Amplifiers ready
buili. Quality outvut. Velume
2nd Bass controls.
Specialinstruetions
enableassemblyin

30 minutes, only5
wires fo join.
12months’ guarantes.

TO BUILD
YOURSELF

Post 2/6 per item
PORTABLE CABINET
At:, dillgstrlated to At
stendard player
or sutochanger. 69/ 6
3 WATT AMPLIFIER.
Beady made and tested.
With UCLS2 triode Pen-

SUPERIOR AMFPLIFIER
Ready made and tested.,
Guaranteed better sound.
Fully isolated AC Mains
Transformer 4 wait ount-
put. ECL86 triode pen-
tode valve. Volume and

tode va!ve and 59 / 6 tone controls
Toudspes knobs. Quality 39 /6
SINGLE PLAY UNITS Loudspeaker

BSR GU? £4.19.6 AUTQCHANGE UNITS
Garrard SRP12  £4.19.6 BSR Superslim  £5.19.8
Garrard SP25  £10.19.8 Garrard 1000 £5.19.6
Philibs AGLO1C £12. 9.6 Garrard 2000 £6.19.6
Garrard A70 £19.19.8 Garrard 3000 £8. 8.8
Garrard LABS0 £24.19.8 Garrard AT60 with
Garrard 401 £29.19.8 diceast turntable £10.19.6

Garrard Teak Wood Base WB1. Ready cut for 7 2 / 6
monnting, 1000, 2000, 3000, §P25, AT60.

STELLA RECORD PLAYER AMPLIFIER
4 watt. 2 stage. 3 to 7 ohm. Neg. feed back. UCLS2, U¥S5,
200-250v. A.C. tapped input. Chassis size 8 > 22 x din. high.
Gold/Walnut knobs. Volume and Tone controls on separate
Potished Wood Panel 6 x2in. Brand new with 78/6
makers’ guaraniee. Bargain Price. Post 2/6

NEW TUBULAR ELECTROLYTICS CAN T¥YP
2[350v, .. 2/8 | 100/25 v 2/~ | 8/800 v. 9/
4350y, .. 2/3 | 260/25 v, 2/6 | 16/600 v, 12/6
8/450v. .. 23 | 500/15 v. 3/- | 18+16/600 v. VI8

16/450 v, .. B/-
82/450v. .. 3/9
25[@v. .. 1/9
50/50v. .. 2]

32+82/450v. §j-
50+50/350 v, 7/
80+ 100/850v. 11/6
100 -+260/275v.12/8

PAPER TUBULARS
350v.-0.1 9d,, 0.5 2/6; 1 mid. 3/-; 2 mid. 150v. 8/-
500v,-0.001 fo 0.05 9d.; 0.1 1/-; 0.25 1/6;0.568/-.
1,000v.-0.001, 0.0022, 0. 0047, 0.01. 0.02, 1/6 0. 047 0.1 2/8.

E.H.T. CONDENSERS. 0.001mfd., 7kV., 6/6; 20kV., 10/6.
SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50, 100,
250mid. 15v., 2/6; 500, 1060mid. 15v 3/6; 2,000mfd. 25\7..
2]-. CERAMIC 500v. 1 DF. to 0. O0lmfid., ‘8d. Dises 1/-
SILVER MICA. Close tolerance (plus or minus 4 pF.}, & {o
47 pF., 1/~; ditto 1%, 50 to 800 pF. 1/~;1,000 to 5,000 pF., 2[-.
TWIN GANG. ‘(-0 208 p¥. + 178 pF 10/6; 365 pF., minia-
ture, 10/-; 500 pF. standard with trimmers, 9/-; 500pF
midget less trimmers, 7/6; 500 pF. slow motion, sta.ndald‘.?l—
small 3-gang 500 pF. 18/8. Single *°0” 865 F. 7/6. twia 10/
SHORT WAVE. Single 10 pF,, 25 p¥., 50 pF., 75 pF,
100 pF., 180 pF., 5/6 each. Can be ganged. Coublers 9d. each.
TUXING. Solid dielectrie. 100 pF., 300 pF., 500 pF., 3/6each.
TRIMMERS. Compression ceramic 30, 50, 70 pF.. 9d.;
100 pF., 150 pF., 1/3; 250 pF 1/8; 600 pF,, 750 pF. 1/9.
250v. REGT!FIERS Selenium } wave 100mA 5,‘- BY10010/-,
CONTACT COOLED ! wave 60mA. 7/6; 85mA 9/6;
Full wave 75mA 10/-; 150mA 19/8; 1.V, rects. 10/-.

39 4-32/350 v.4/9

FULL WAVE BRIDGE SELENIUM RECTIFIERS:

2,8 or 12v. outpuis, 1§ amp., 8/9; 2 a. 11/3; 4a., 17/8.
UHARGER TRANSFORMERS P, & P, 2/6 Tapped 200/250 v.
for charging at 8, 6 or 12 v., 13 amps., 17/6; 2 amps,, 21/-;
4 amps., 25/-. Circuit included. Amp meter 5 amp., 10/6.
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way, or 2 p. 6-way, or 3 p, 4-way, 3/6 each,

1 p. 12-way or 4 p. 2-way, or 4 p, 3-way, 3/6 each.

BARGAIN XTAL PICK-UP ARM Complete with

ACOS LP-78 Turnover Head and Styli 20/-; Stereo 80/-.
SPEAKER FRET Tygan various colours, 52ia. wide from
10/- gt.; 26in, wide from 5/- ft. Samples 5.A.BE.
EXPANDED METAL Gold or Silver 12 x 12in. 6/-.
NEW GARRARD GRAM MOTORS 100-130v. A.C. 15/-
pair for 200/250v. (in series), or 10/- each (Post 2/8).

RETURN OF POST DESPATCH  Minimum P.P. Charge 1/6 unless otherwise stated. C.0.D. 5/- extra. Full List 1/-.

MAINS TRANSFORMERS %!

2/6 each
250-0-250, B0 mA, 6.3 v, 8.5 8. Rectifier6.3v........ .28/
1a or 5 v. 2. Ditto 350-0-350 Ceven. 29

TRE200v, ZOmA.,S 3V. L8, uninns.
MIDGET 220 v. 45 mA., 6.3 v.2a............
HEATER TRANS.8.3v.1+4a..8/6;6.8v. 4a
Ditto tapped gec. 1.4v.,82,8,4,5,63 v. 1 amp.. ..
GENERAL PURPOSE LOW VOLTAGE. Outputs 8, 4, 5,
6.8,9,10,12,15,18,24and¢30v. at 2a,, ......,.. 25[
11..5,10, 15, 20,25, 30, 40, 45, 50, 55, 60 29/6; Sa. 47/6.
AUTO TRANSFORIMGERS 0-115-230 volt Input/Output.
150w 25/« 500 w. 92/6; 1,000 w. 175/~

Tape Heads: Coliaro 2 track 28/6 pair. B.S.R. 4 track 99/6.

BAKER 12 in. STANDARD

The ideal High Fidelity
Loudspeaker for high
output ai home or
public address, ete.
Builf in coneentric
tweeter cone.
Voice Coil impedance
15 ohms. Max. Power
20 watts. Bass Res.
40/50 cps. Flux
14,000 gauss. Voice
Coil  diameter 1kim.
Response  40-14,500
cps. Chassis material
Aleomax, overall dia.
12im‘ overall depth
Prxce Post
E Iree

CATALQGUE 8.A.8.
GROUP MODELS FOR VOCALS,
BASS, LEAD and RHYTHM GUITARS
30-10,000 cps. Voice Coils 15 ohms. Heavy Duty.

‘Group 25' ‘Group 35’ ‘Group 50'
in. Bgns, 2o 8igns. 1™ 18gns.

LOUDSPEAXERS P.M. 3 OHMS. 2}in, 3in., 4in., 5in.,
7in. x 4in., 15/6 each; 8in. 22/8; 6lin, 18[6 10in. 30/-;
12in. 80/<; (15 ohms 85/-); 10in x Bin, 30/-; 8in, x Sin. 21/-.
EMI Double Cone 132 X §in., 3 or 15 ohm models, 45/-.
Stentorian 10in. HF1012, £5.10; 8in. HF812, £4.10; Croszover
85/-; Horn Tweeters 3-16 Kofs. 10w, 29/6; 20 w. 20 Kofs. 99/6.
JACK SOCKETS Std. open-tircuit 2/6, close cireuit 4/6,
Chrome Lead Socket 7/6. DIN 3-pin 1/3; Lead 3/6.
Phono Plugs 1/-. Socket 1/-, Banana Plugs 1/-. Sockgts 1f=,
JACK PLUGS STANDARD. Chrome 3/-. DIN 3-pin 3/6.
DE LUXE TAPE SPLICER. Cuts, trims, joins. 1 4 /6
For editing and repairs. With 8 blades.

4-CHANNEL TRANSISTOR MICROPHONE MIXER.
Add musical highlights and sound effects to recordmgs.
Will mix microphone, records, tape and tuner 59 /
with separate controls into single output.

PRIMO A.18 TRANSCRIPTION TONE ARM. Coniplete
with tzacking template and two plug in shells suitable for§
mounting any eartridges. {Decca Deram 5 g ns

Stereo Cartridges £4 extra).
CALLERS WELCOME

RADIO COMPONENTS SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON

Written guarantee with every purchase.

(Export—send remittance and extra postage, no C.0.D.)

(Buses 133, 68 pass door).

S.R. Stn, Selhurst. Tel. THO 1665

Trousers specially made for hard wear indoors and out
Whether you're up and doing as a PRE-SHRUNK . DRIP DRY . TURN-UPS

SELF-FITTING . PRACTICAL SIZE POCKETS
BACK POCKET . ZIP FASTENING
SANDY FAWN or LIGHT NAVY

handyman or just at leisure you need
these " WINWEAR" all- purposetrousers.
In pure combed cotton and with
superior tailoring they will give you
vears of service-—plus comfort and fit.

L & B N N _§ B 38 8 &8 ]} q
mmm JOHN BEST, W.S.R. Ltd., (W.2) |
15-17, LONG ACRE. LONDON, WC. 99 I
b plase send me the "WINWEAR" all-purpose | : . ] HOW TO ORDER
l trousers in size: Available in these sizes:
Waist ins Inside leg ins. | WAIST: 307 327 34” 36" 38" 40" 42° 44" 46"
i TP /X errerreienes NS, i INE D ettt o
| coLouR SANDY FAWN ] [7] LIGHT NAVY | COLOURS: SANDY FAWN or LIGHT NAVY.
ONE Write on coupon your waist and inside leg size, and tick cofour
I | enciose '—.M 47T;Cé(d No I required. Add your name and full postal address (in block letters)
i Cheque Tt and send with remitfance 47s 6d to;
If sending cheque write name and address on back | Mr John Best, W.S.R. Ltd. (W.2),
] 15-11 Long Acre, London W.C.89
NAME | Cheques or postal orders should be made payable to W.S.R. Lid,
l I and crossed “& Co." If sending cheque please write your name
] ADDRESS and address on back.
J You are guaranteed money refunded if not completely
l satisfied, provided the garment is returned in absolutely
I new and unworn condition within 7 days of despatch to
I I wou. This offer does not apply in Eire or Overseas.
I WRITE iN BLOCK LETTERS (W.2.)
’———-—————————_—————I
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QUICK CUPPA

Mini Immersion Heater, 350w.
200/240v. Boils full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby’s food, etc. 19/6,
post and insurance 1/6.

9 VOLT PRECISION

MOTOR Intended for
driving battery operated
tape recordersand record
players. Laminated, 6 oA

Pole Armature with -m\"‘ )
Brush Gear and Rapid E- E

start switch. Normally

25/—. Our Price 7/6 plus post and insurance 1/6.

MINIATURE WAFER SWITCHES
Number of Posjtions
2 3 4 % 12

1 pole 3/6 3/6 3/6 3/6 3/8
2 pole g/6 3/6 3i8 3/6

3 pole 8/6 3/6 8/

4 pole 8/6 3/6

Any 12 switches ordered together 36/-.

SILICON PLANAR TRANSISTORS
2N2026—general purpose type. Suitable for l

A.F. or R.F. up to 200 mefs, 3/- each or
4 for 10/-.

GANGED POTS
Standard type and size with
good length of spindle—made
by Morganite. List price is 10/-
each but if you act quickly you =
can have them at 12/~ doz. (or 1/6 each if less than
doz). Following Values in stock all “lin”—5K 4-
5E—10K + 10K—100X + 100K—500K -+ 500
K all new and unused. Post 2/9 on 1st doz. then
1/- per doz. 6 doz or more post free.

ROLLER BEARINGS

You will find plenty of uses for
these under anything which has
to be moved, trolleys, shding trays,
eto, Made by Hoffman, approx.
23in. 0.d. Offered at 4 for 10/-,
post 4/6 - xtra.

Vecuumt Cleaner Flez. Non-kinkable ribbed
rubber, most pliable but very tough. 2436 Cores.
Normally 1/9 per yard, offered at £3 per 100 yard
coil, post and insurance 8/6.

Sub Miniature Silicon Diodes. General purpose
type with gold plated leads, 1/- each, 10/- per doz.
Silicon Reotifier, equiv. BY100. 750 m.a. 400v.,
new, perfect. 6 for &1, post free.

% BUILDING
 SOMETHING?

This may save
you a lot of time
and money. BX
Reditune Noise
Limiter Unit has most
useful power pack with
. 250-0-250v 100 m.a. H.T.
plus 2 x 6.3v. secondary windingg and standard
primary fused and with adjustment 200-250v.
H.T.is provided by EZ80 rectifierand 4 smoothing
gondensers. The power unit is housed in the very
nice louvred metal cabinet, size approximately
10in. X 10in, X 7in., on the front is 2 2in. fiush
moving coil meter scaled d.b. Also five pre-set
conirols behind a removable panel. Within the
unit is @ 10in. X 10in. chassis on which the power
paclk is mounted. There are also five valve holders,
but a lot of clear space for anything you want to
fit. Below the chassis there is an assortment of
tag panels and components. All new and unused,
offered for less than the value of the power pack
alone, 49/6 plus 10/ carriage and insurance.

SEMI-CONDUCTOR BARGAINS

Type Type Type

No. Price No.  Price No Price
9N1727 15/- MATIOL 8/6 OCT7L 3/6
9N1728 10/~ MATI20 7/8 OC72 5/
9N1742 25/- MATI21 8/6 OC75 6/~
ON1747  25/- OAS5 5/- OCT6 5/«
9N1748 10/~ O0A10 6/- 0CT77 7l
AC107 9/- 0A47 3/- 0078 5/
Acl27? 9f- OA70 2/- 0078D 5/
ACYi7  8/6 O0A79 2/6 0081 5/=
ACYIS  5/6 OASL 2/6 0QCB8ID 5/=
ACY19 8/6 OAS8s 2/ 0C82 5/-
ACY20 516 0A90 216 0C83 5/
ACY21 6/- OA91 2/6 0C84 6/-
ACY22 46 0A200 3/3 0C139 8/6
AF114 7= 0A202 4/3 0C140  12/8
AF115 8/6 0Co2 10/- 0C170 5/
AF116 7= 0C23 17/ 0OC17L 8)-
AFI1T 5/- 0C24 15/- 0C200 9/
AF118 10/ 0C28 76 0C201 126
AF139  12/8 0C28 15/- 0C202  13/6
AF186 17/6 0C29 1%/8  0C203 12/8
AFZ12  1b/- OC35 12/ OCP71 15/«
AS8721  1B[- 0OC36 15/- ORPI1Z  8/6
BC107  14/6 0C42 6/6 ORP60 5/
BY100  4/6 0044 4f- SBO78 8/8
BYZ13  7/6 0C45 3/6 SB305 8/6
MAT100 %/9 OCT0 4/- SB251  10/-

8.0.R.s (THYRISTORS}

100 v. 1 amp. 8/6, 3 amp, 7/, 12 amp, 15/- 400 v.
1 amp, 15{-, 3 amp, 17/6, 5 amp, 22/6, 25 amp, £3,
50Iv. 1 amp, 6/8, $ amp, 7/6, 10 amp, 10/~ 25 amp,
30/-.
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THE VECTRONOME
CAPSTAN DRIVEN
TAPE RECORDER

HEAT AND LIGHT UNIT

Bring luxury to your~bathroom—have
comforting heat where you now only have
light—all the parts to build a full size (16in.
diameter) model are now available—you
will build it in an hour—12in. 750 watt
circular silica glass encased element—opal

This is a truly portable self-contained
instrument with built-in microphone
and loudspeaker using a 7 transistor
amplifier with P.P. output and suitable
for operation from mains or by
chargeable batteries. Tape capacity is
925 minutes on easily change spools.
A tape position indicator gives guick
reference to any part of dictation.
Recording level is automatically pre-
set during dictation and can be adjusted
to suit operator. Imterlock prevents
unintentional erasures. Tape speed
controlled by fly wheel driven capstan.
Very portabie in neat case with carrying
handle, overall size of which is approxi-
mately 63 X7} x2in. Price with tape
and mains unit but less batteries.
£5.19.6 (rather less than 1/3 original
price). Postage and insurance 7/6.
Tnused and in perfect working order.

bowl for up to 100 watt lamp—non-rust
spun reficctor—white enamelied base heat shield, pull switch,
magnificent unit as sold normally at £4.5.0 only 49/6 plus

7/6 carr. and insurance.

Tt 8 L1

P s

S MONTH'S SNIP
Cine Camera for 19/6

16 mm. motorised (24 V. for 16 irames per
second, conkains fine /8.5 triple anastigmatic
lens and spool to carry 25ft. of film—probable
cost around £50, brand new. P. & P. 6/6.

components svailable as &

== _SO0LID STATE IGNITION

Big things ars claimed of Electronic ignition sysbems and if you would like
to try for yourself a circuit was described in Practical Electronics
1966). This requires a silicon contrelled rectifier, four transistors and other

EX-WD BARGAIN—Easily
rebuildable to short wave radio

This is the 46 Receiver/Tramsmitter. It has a
range of approx. 5 miles. Operates from dry
batberies. Complete with six valves and in metal
case. Size approx. 12in. x 6in. x 33in. Complete
but less crystal, not tested nor Suaranteed.
19/6 plus 4/6, post and insurance . Should not be
operated as a transmitter in the UK.

(Septes
kit, Price £6.15.0, post free.

SUPERTONE G.C.V.

Saves you work—
Ii’s partly built

Like its predecessors this latest Com-
panion bas full 4 ‘performance—such
as only a good Wooden cabinet and
biflax speaker can give, and due to
its being partly built you will have
it going in an evening. Note these

features:

All "Mullard Trapsistors including

3 x AF117

Two-tone Cabinet, size 11X 8 X 3in,
Al circuit requirements—Push-pull
output—A.V.C. and feed back, ete.

W.C. Switch and Tuning Condenser.

[
[ ]
® Printed circuit board all wired only connections, e.g. to Volume control
[ ]

Pre-aligned IF stages complete with full instructions. Price only £3.19.6
plus 6/6 past and insurance.

re— 0 RILL

thyristor, rectifiers, wire

Correct speed electronically without loss of power.

SPEED CONTROLLER

Complete kit, case,
wound pot, etc.
Only 19/6, plus 2/6 p. & p.

750mW TRANSISTOR
AMPLIFIER

4 transistors including two in push-
pull input for crystal or magnetic
microphone or Dpick-up—feed back
loops—sensitivity 3 mfv.

PRICE 19/6. Post and Insurance 2/5.
Speakers 3in. 18/6; Sin. 13/6; 6x4in.

See in the Dark
INFRA-RED BINOCULARS

These infra-red when fed from a high voltage
source will enable objects to be seen in the dark,
providing the cbjects are in the rays of an infra-
red beam. Each cye tubc contains a complete
optical lens system as well as the infra-red cell.
These optical systems can be used as lenses for
T.V. cameras—light cells, etc. {details supplied)
The binoculars form part of the Army night
driving (Tabby) equipment. They arc unused and
believed to be in good working order but sold
without & guarantee. Price £8.17.8, plus 10/- carr.
and ins. Handbook 2/8.

FLUORESCENT LIGHT KITS
Comprising choke, lampholders, starter and two
chrome fube clips. 20 watt 19/6, 40 watt 11/6,
Super Silent 40W 17/6, 80 watt 17/6, 65 watt 19/6.
ALl 4/6 P. & P.

THERMOSTATS
Type “A” 15 amp. for controlling room heabers,
greenhouse, airing cupboard. Has spindle for
pointer knob quickly adjustable from 30-80°F.,
8/8, plus 1/- post. Suitable box for wall 't
5/~ P. & P. 1
Type “B” 15 amp. This is a 17in. long rod type
made by the famous Sunvie Co. Spindle adjusts
this from 50-550°F. Internal screw alters the
setting so this could be adjustable over 30° to
1000°F. Suitable for controlling furnace, oven
Kiln, immersion heater or to make flame-start or
fire alarm. 8/6, plus 2/6 post and insurance.
SUPPRESSOR CONDENSER
Stop your drill
S LR of other appli-
/—\3 oo ances interfering
> with you or your
neighbours’ radio or television. Simple instruc-
tions given, 1/6 each. 12/~ dozen.

MAINS 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: PP1, PP3, PP4, PP6,
PP7, PP9, and others. Kit comprises: maing
transformer-rectifier, smoothing and load resistor,
5,000 and 500 mfd. condensers. Zener diode and
instructions. Real snip at only 14/8, plus 3/6
postage.

O-one Generator. Removes smells and creates an
iuvigorating atmosphere. Ideal bedsitters, ete.
Ready made in enamelled case 29/8, plus 4/6 post
and insurance.

20W. Speaker (British Rating). This is a beauti-
fully made Hi-fi reproducer with heavy duty
10,000 line magnet and 3in. voice coil, gives really
fantastic results. In Sapelc Veneered enclosure,
£7.15.0 plus 10/- carriage and insurance. Guitar
model in fabric covered carrying case, £7.15.0,
Hither speaker supplied less enclosure, £4.19.6,
plus 10/- carriage and insurance.

Twin Twisted 14/86 Fiex Cable. Maroon cotton
covered still the best for lighting drops, 50 yard
coil, 15/~ post 4/6.

PP3 Eliminator—play your pocket
radio from the mains! Save £'s.
Complete component kit comprises 4
rectifiers—mains dropper resistances,
smoothing condenser and instrue-
tions. Only 6{6-+1/- post.

NO SOLDERING
POCKET 3

Tots of fun to build
and good results when
finished -— complete
kit with detailed instruc-
tions and erystal earpiece
batteries, 1/2d. extra — £5
value only 19/6, plus 3/- post & Ins,

SILICON RECTIFIERS
Tested and guaranteed
; mp

750mA 100v. 1/: 1 A 100v. 8/~
200v. 1/6 200v. 4f«
400v. 3/6 400v. 6/=
3A 100v. 3/6
200v. §/- 10 Amp 100v. 9/8
400v. 7/8 200v. 12/8
600v. 9/6 400v. 14/6

Sub miniature glass encased—only approx. Zin.

long wire ended.

750mA  50v. 1/6 100v. 2/8
200v. 4/6 400v. 6/6

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

ELECTRONICS (CROYDON) LIMITED

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



AN

“IMPROVING CHEAP
TAPE RECORDERS

N\

W. S, FOWLER M.A/

AST month details were given for fitting an

electric remote stop/start control to portable

transistor recorders, and for varying the record
and playback speed of the machine.

The amplifier section of a transistor tape recorder
commonly consists of a four transistor circuit as
shown in Fig. 3. As the signal from the tape head
is only of the order of a few millivolts, a quite
sensitive circuit is necessary and this readily lends
itself to modification to increase the usefulness of
the apparatus. As the amplifier alone is to be used,
the stop/start jack previously described should be
first inserted, in order to prevent the tape motor
from operating unnecessarily.

STRAIGHT AMPLIFIER

To use the tape recorder as a straight amplifier,
the only modification required is to break the input
circuit at point “X” in Fig. 3. Removal of the tape
head cover usually reveals red and black leads con-
nected to ‘the record/playback head. The red lead
should be broken and connected across the con-
tacts of a miniature jack socket. The socket itself
can be mounted at some convenient point on the
cabinet, preferably choosing a non-metallic section,
in order to avoid accidental short circuiting through
the jack fixing nut.

When a jack plug is not inserted, the tape re-
corder circuit functions normally. Insertion of the
jack disconnects the tape head and puts one of

the auxiliary circuits (shown in Figs. 4-8) into opera-
tion. The main function switch on the recorder is
set at “playback™.

An alternative method of tapping into the
amplifier consists of using the existing microphone
input socket. In this case the recorder is set to the
“record” position and the loudspeaker muting con-
nections are by-passed by fitting a small switch
across the contact points. The speaker must nor-
mally be muted when recording from the micro-
phone in order to avoid acoustic feedback which
would result in howl.

Figure 4 shows a simple diode receiver circuit,
using approximately seventy turns of 26 swg wire
wound on to a 4 inch ferrite rod of ¢in. diameter. The
OAS81 diode is tapped off ten turns from the aerial
end of the coil. Tuning is provided by a 500pF
solid dielectric capacitor, connected in parallel with
the tuning coil. This covers the medium wave band.
The Light Programme on long wave can be brought
in by shunting a fixed capacitor of about 0-002xF
across the tuning coil.

Figure 5 shows an -alternative form of tuner in
which the station selection is achieved by moving
the ferrite rod in or out of the coil former. Some
of the early TV converters which used slug tuning
provide useful components for cog and rachet drive
for the ferrite rod.

One of the difficulties of the simple diode circuit

lies in the fact that the load is heavily damped by

Point X for
i?st.an,agcion
of miniature
jack . 10k
Microphone <
socket %1
g Ok Q)
—o—h SuF &
100k 1 4ﬂ_ oc71
SpF <_@ SuF
oc7
/s ™ | Record b L
{ AV .
\ -1 Playbackz4900. 40k
N J head Sk
Y. h /‘ g Volume 4
5k l >
._T_. 1k

Speaker
rmuting
switch Q25

——HF o

-
-
>
-
-
-
>
-
>
>
‘=

|

p =1
on/off |} —4— /
switch

SUF ==
25k

S50uF

[ [

Fig. 3: Typical amplifier section of a transistor tape recorder.
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the input side of the first transistor in the tape re-
corder amplifier. In poor signal areas this leads to
loss of sensitivity and poor station selectivity.

Figure 6 shows a single tramsistor tuner circuit.
The transistor is used first as an r.f. amplifier; the
signal is then detected in the diode circuits and
amplified, by reflexing, by the same transistor, be-
fore being fed, via the coupling jack, into the tape
recorder amplifier. _

The tuning coil consists of 76 turns of 26 swg
wire wound on a five inch ferrite rod of iin.
diameter. The bottom tap is taken ten turns from
the “earthy” end of the winding. A good r.f. tran-
sistor such as the OC44 is essential here. The coil
covers the medium waveband and once again, the
Light Programme can be brought in on long wave
by the parallel addition of a fixed capacitor of
about 0-002—0-0034F.

If the power supply is to be separate, a miniature
cell of the Mallory Mercury type may be used. The
whole assembly can be arranged within very small
dimensions, with the jack plug itself rigidly mounted
to the assembly casing. It should be remembered
that the proximity of metal reduces the efficiency

Longwave !

Longwave s
switch 1

switch

0002
i3

~Nl

Solid 1 To

dielectric !
variable |
i

rniniature

miniature T
jack piug

jack plug

oo

Fig. 4 (left): Simple capacity tuned radio jack.
Fig. & (right): As Fig. 4 but permeability tuned.

of the ferrite rod considerably. Alternatively, in
some tape recorders, the complete unit can be
mounted inside the tape recorder case. The normal
tape recorder amplifier battery supply can then be
utilised to power the tuner.

Use of the remote electric stop-start control will
enable the tape -recorder motors to be brought
into play, thus permitting the recording of the
tuner signal, if required.

Figure 7 shows the utilisation of the recorder
amplifier for baby alarm and intercom. purposes.
The simple carbon “war surplus” mikes are very
suitable for this purpose, and are energised via a
bell battery and small step-up transformer. It is
important to note that where long leads from the
microphone are necessary these should be arranged
on the low impedance side of the circuit (i.e. the
step-up transformer should come directly next to
the amplifier input). If this is not done, considerable
hum and loss of volume will be caused.

An alternative to the carbon microphone is the
miniature moving coil loudspeaker (see Fig. 8).
Once again, the long leads must be kept on the
low impedance side of the circuit. The moving coil
speaker will serve well as a microphone and has
the added advantage of not requiring an energising
battery. The output is, however, considerably lower
than from the carbon microphone.

Using the moving coil speaker, a two way inter-
com. can be built up by means of suitable switch-

50

Ferrite
wrod

miniature
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Fig. 6: Simple single transistor reflex tuner.
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ing: the principal factor is the use of the moving
coil speakers alternately as microphones and as
loudspeakers.

GRAMOPHONE AMPLIFIER

The tape recorder amplifier can readily be used

.as a gramophone amplifier by the connection of

pick-up leads to a miniature jack plug which is
then inserted into the jack socket already fitted at
point “X” on Fig. 1.

An interesting variation is the adaptation of the
tape recorder motor itself to provide a turntable
drive for playing 45 r.p.m. records. By suitable
adjustment of the potentiometer speed contro! pre-
viously described, most portable tape recorder drive
motors can be adjusted to a speed of 45 r.p.m.

The right hand spool (take-up spool) is utilised
as a miniature turntable, and the pick up itself
is mounted on the left hand spool. Two empty three
inch spools can be utilised to provide the “turn-
table” and the base for the pick-up arm. In order to
ensure that the gramophone record clears the tape
head assembly eic., one of the tape spools should
be placed on the right hand spoo] drive base. The
record is centred by gluing a 45 r.p.m. large diam-
eter spindle on to the empty three inch spool, taking
care that the centre holes are concentric (the tape
recorder drive spindle usually protrudes far enough
to ensure this). _

The only other point which must be watched s
that the direction of rotation of the gramophone

Carbon on/off /r7
mike switch '“‘] 1
H ) . To
Low 5514 & High miniature
e LI it jack plug
(31}
Befl battery— lI .

Step—up
transformer

Miniature M/C

speaker used as "
mike l ! To
A Low '5& High miniature
1
j H

Jjack plug
Step—up

transformer

Fig. 7 (above): Input circuitry for carbon mike.
Fig. 8 (beiow): Circuit for use with moving coil speaker.

record is the reverse of the normal tape drive (a
record turns clockwise, but a tape spool take-up is
anticlockwise). This is easily taken care of by re-
versing the polarity of the batteries with reference
to the tape recorder motor. As these batteries are
separate from the transistor battery supply, the
operation of the amplifier is not affected.
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Send 6d. in stamps for illustrated leaflets of the Codar range

THE CR.70A COMMUNICATION RECEIVER.

This completely new receiver sets a new high standard for
performance and finish unequalled at the price, and is a worthy
addition to the outstanding range of COD AR guality communi-
cation equipment. Frequency range: 560 Kcfs-30 Mc/s (540-10
metres) in four ranges; 560 Kofs-1.5 Mcfs: 1.5 Mcfs-4.2 Mcfs:
4.2 Mc/s-11.5 Mcfs; 11.5 Mc/s-30 Mcls. Slide rule scales for each
band calibrated in frequencies plus an additional logging
scale in degrees. Two speed vernier tuning control with reverse
slow tune action. Unique aerial input stage exclusive to the
CR.70A employing High *‘Q Air-spaced COD AR~COIL Inductor
giving extremely high gain with low noise level. Panel acrial
trimmer for Peaking weak signals. Double tuned I.F. Iron
cored transtormers, 470 Kofs with E¥183 frame grid valve tor
maximum gain and selectivity. 5 valves (including two twin
triodes) giving 7 valve line-up, Separate B.F.Q. stage forCW and
SSB reception. Calibrated signal strength ‘S’ meter. illumin-
ated. Automatic Volume control. Panel phone jack for ‘private’
Hstening, 2-3 ohm output for external speaker. (Matching unit
optional extra.) Superb stvling, metal cabinet in the new
Organasol Satin Iustre finish. Size: 13* x 51 x 73", For A.C.
200/250v Ready built. Not a Kit at the fantastic low price of
£19.10.0. Carr. 7/8.

CODAR R.F. PRE-SELECTOR MODEL P.R.30. Constder-
ably improves the performance of any superhet receiver over
1.5-30 Mc/s. Uses EF183 Frame Grid Valve, and provides up to
204B gain plus substantial image rejection, improved signal/
noise ratio and selectivity. Selector switch for either dipole or
single wire antenna. Power reguirements 180-250 volts 12mA
H.T.6.3 volts, .3 ampL.T. Size 8} x 5x 4in. Ready built, complete
with cables, plugs and instructions, £5.10.0. Carr. 4/6. MODEL
P.R.30X. Self 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 LF. between 450 and 470 Kc/s.
Provides considerable increage in selectivity for either peaking
or rejecting a signal on AM, CW, or SSB, BFQ. Size 8! x b x 4in.
Power requirements 180-250v, HI.T. at 5mA 6.3v. .3 amp L.T.
Ready built combplete 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 compact transmitter for fixed or mobile use on
160-80 metres. ‘““The tiny TX with the BIG voice”. Size only
: x 5 x 4in. (Base area is less than 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 ¢ Mcls export). Air-spaced CODAR CQIL 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/
Receive changeover switching available.

CODAR-KIT CR.4K MAINS T.R.F. SHORT-WAVE RE-
CEIVER. World wide reception—North and South America,
Russia, India, Australia, Far East, Amateurs, Shibpihg, ete.
*Separate electrical bandspread. 3 slow motion vernier
drives, % Low loss polystyrene plug-in coils, factory aligned.
¥ Dials calibrated in frequencies and degrees. % Power output
3 watts for 2/3 ohm speaker. % Valve line-up: ECC81, ELS84,
E780. Size 12 x 51 x Tin, CODAR-KIT CR.45K complete with
valves, 3 coils (10-28, 25-75, 60-176 metres) and 11 page instruction
manual, £9.10.0, Carr. 6/-. Extra coils 5/- each. Instruction
manual only 4/=(Credited on order). (Can also be supplied ready
built—price on request).

CODAR-KIT MINI-CLIPPER—OURK FAMOUS SHORT-
WAVE RECEIVER % Can be built in one evening ready to
switch on and bring the World to your fingertips at very low
cost. % Supplied complete with valve, one ¢oil 2575 metres
and 4-page instruction manual. PRICE 39/6. Carr. 3/-, Extra
¢oils 5/- each. Instruction manual only 2/- (¢credited on order).

Electrical bandspread available. Provision to add 2 transistor
amplifier.

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

H.P. terms available
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10 TRANSISTOR

_ TWO WAY RADIOS
I | Ultra  sensitive  superhet
- receiver with RF amplifier.
| L00mW output. Complete

1
k:' | = |with  ielescopic aerial,
| leather carrying cases and
batteries. A bargain at

(These caniot be operated in U.K.}

4 CHANNEL
MICROPHONE
MIXER

Fully transistorised.
Enahles mixing of four separate

signals—mike radio records ete. Com-
plete mth battery at the amazing low

2
7

EEK28. 28
PROJECT CONSTRUCTIONAL KIT

This advanced educational kit is excel-
lent for beginners as well as the more
advanced experimenter. Not even a
soldering iron is needed. Complete with
60 page hooklet giving full details of

£6.10.0

suggested circuits.

10 WATT HORN TWEETER

Brings true hi-fireproduction
to your system. Freq.
response 1,500 to 18,000 cps. Crossover
3,000 cps=. Senqmwtv 104dbﬂV Impedance
16 ohumn. Buy now while stocks last. 22/6

Crossover Networks. CN.23—3ohm. 2 way
14/6; CN.216—16 chm 2 way 1 4/6

RELDA RADIO LTD

(Dept. P.W.17) 87 Tottenham Court Road, London, W.1.

FOR THE MOTORIST AND HOME
HANDYMAN

Versatile homefauto tester
for all electrical circuits
in home #nd car. MeaslUres
AC  Voltages 0—150,
0—300v. Resistance (0—
1000 ohms. High resis-
tance and leakage 1000
ohm 2 megohm. Current
and power 0-—15 amps 0—3KW. Car
battery 0—75, 0—13 v. A must for only

£5.2.6.

MICROPHONE BARGAEINS!

Gooseneck Dynamic Mic-
rophone. Dual impedance
600 ohm low/50K high.
Output: 58 db. Response: 50—
11,000 eps. With dual impedance
onjoff switch, Offered at well

below regular

e 80/

i L]
i PENCIL TYPE. 50X
impedance., Output: 33 db.

e Response 46—13,000 eps. On/
off switch.
% o 59/6

T

SEVEN-IN-ONE TESTER

the home or service dept.
Supplied with  batteries
test leads and instruciioms.
Featuring Resistance sub-
stitution in 5§  Tanges,
Capacitance substitution in
5 ranges. R.F. Signal
Generator 455 Kcfs, A.F.
fignal Generator 400 ¢/s.
D.C. and A.C. Voltmeter.
R.F Field Imdicator; 1—140
Mcfs. Unrepeatable at only

£5.10.0.

4 ranges;

T1.144 DYNAMIC
TRANSISTOR
TESTER

Tests  in-cirenit or
out of circuit. Identi-
fies PNP and NPX
types. Indicates
electrode open cir+
cuits, short circuits
and current  drain.
Comyplete with in-
stractions.

£4.10.0

ALL ITEMS SENT POST FREE

FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE
COMPREEENSIVE CATALOGUE EAGLE NEWS AND ORDER FORM. ALL ITEMS

AVAILABLE POST FREE AND COVERED BY 12 MONTHS

GUARANTEE.

Ideal for quick checks i

CALLERS WELCOME AT OUR HI-FI SHOWROOM

72” SHIELDED CABLES

Fitted variety of plugs, sockets etc. for a

variety of uses,

CA. 1—Right Angle Jack plug/phone
piug, 5/-.

CA.2—Right Angle Jack plug/alligator
clips, 5/-.

CA.3—Right Angle
Angle Jack plug, 7

CA.4—Right Angle Jack plug/Spade
Terminals, 5f«.

I‘é ack plug/Right

CA.5—Chrome phone plug/chrome phone
socket, 5f-

C'A .6—Phonoplug/Alligator clips, 5j-.

SUB-MINIATURE
TRANSISTORISED
PUSH-PULL AURID

AMPLIFIERS

Ready built on printed
circuit with fuil in-
structions. Ideal for
building your own
tuner, inbercorn, baby alarm, ete.
250 mW output 32/6; 1 w.a.tt output 42/8;
3 watt output 49/8.

mMCK.2, MORSE CODE KIT

Two station morse code kit supplied
with in;tructions, 50ft. of connection
wire and morse code charts.

ovy 27/6

THE
PEMBRIDGE
COLLEGE

OF ELECTRONICS
NG |
IO

TRAIN
N RA

FOR

AND TELEVIS

ON

Name

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

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

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

Next Course commences bth September, 1967.

: The Pembridge College of Electronics (Dept. P11)
34a Hereford Road, London, W.2.
Please send, without obligation, details of the
Full-time Course in Radio and Television.

Address

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

52



classes, the digital and the analogue. Digital

computers employ enormous numbers of
interconnected switching circuits and in spite of
modern advances in miniaturization by the use of
semiconductors and printed circuits they are
usually very large pieces of equipment.

Since they are composed mainly of switches with
two positions, “ON” and “OFF”, they can only
deal with problems translated into an “ON/OFF”
or two term “language” such as the binary code.
Any number may be expressed in this code solely
in terms of 0 (or “OFF”) and 1 (or “ON").
Complex equipment is required to translate prob-
lems into binary code and to translate the answer
produced by the computer into intelligible form.
Needless to say, the
tremendous expense of
such equipment puts it
beyond the range of
the layman.

Analogue computers
solve problems by elec-
trically simulating the
conditions of the prob-
Iem. Their advantage
over digital computers
is that it is often un-
necessary to convert the problem into a special form
for the computer to handle. All this will be clear
when the operation of a very simple and inexpensive
analogue computer is considered.

The circuit diagram Fig. 1 shows a battery, a
switch, a galvanometer and three linear potentio-
meters connected  together. Each of the
potentiometers is fitted with a pointer knob moving
over a 0 to 10 scale. The operation of the com-
puter is best seen by considering a simple multi-
plication sum, say 6 X 5. Firstly, the pointer
on VRI1 is set to 6. If the voltage supplied by the
battery is X volts, then the voltage between the
slider of VRI and its lower end (and hence the
voltage across VR2) is 06X volts (the voltage drop
across VRI1 is linear). VR2 is now set to 5 and
the voltage between its slider and lower end is there-
fore 0-5 x 0-6X volts, i.e: 03X volts.

VR3 is now adjusted until the galvanometer
indicates zero current. At this “balance” point, the
potentials at the sliders of VR2 and VR3 must be
equal. The pointer reading on VR3 is therefore
3, and adding a nought to this gives the answer to
our simple multiplication sum, i.e.; 6 x 5=30.

This demonstrates the computer’s ability to

COMPUTERS may be divided into two main

Fig. 1. Basic circuit.

A SINVIPI

ANALOGUE
COMPUTER

C.R.BRADLEY

multiply; by a converse process it can divide.
Example: To divide 8 by 2: Set VR3 to 8, set VR2
to 2 and adjust VR1 for zero deflection of the
galvanometer. This is obtained at 4 which is the
answer to the problem. In other words, all that
has been done is fo calculate 4 X 2=8 in reverse.

So far only simple problems have been con-
sidered which one can do without a computer.
However, a problem such as 2:35 x 92 is a different
matter, but the analogue computer will handie this
problem just as easily. The correct answer is read
out on VR3, viz.; 216 to ! decimal place (actually
read as 2:16 but seen to be obviously 1/10th too
small).

The computer is not limited to manipulating
numbers under 10; it can calculate 2,350,000 x
0092 just as easily. VRI1 and VR2 are still set to
235 and 9-2 and the answer is still read as 2-16, but
a moment’s thought shows that it must actually be
216,000. (Alternatively: 2,350,000 x 0-092=2-35 x 108
X 92 x102=2-35 x 92 x 108-2=21-6 x 104=216,000).

The computer is not limited by the size of
numbers, but by the accuracy of the calibration of
the potentiometers. The figure 5-2967 cannot be
accurately set on a conveniently sized dial, the
closest possible being 5-30.

Construction

In practical form the computer employs eight-
inch diameter dials for VR1, VR2 and VR3. This
is large enough to give fairly accurate answers and
easy reading. Any further increase in size would

Engraved line filled with ink

- —- -~--Approx.?'/é'dia.circ!e———»’

Base of knob giued to thin Perspex
or celluloid pointer

Fig. 2 (left): Suggested construction of the poiniers.
Fig. 3 (right)! Dial suitable for a 300° potentiometer.

300 diat calibration
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make the unit very bulky and would not greatly
increase accuracy because the dials can only be
calibrated to a certain accuracy and the potentio-
meters used will have a certain limiting resolution.

A simple “sandwich™ construction is used con-
sisting of two 12in. X 26in. pieces of %in. plywood
separated by lin. x lin. X 2in. struts at each corner.
Besides the three large potentiometer dials, the
upper panel carries an onfoff switch and the
galvanometer. This is mounted on the lower
surface of the panel and viewed through a semi-
circular cutout.

e

Potentiometér Values

I the pointer of VR1 is set to (say) 7 the voltage
between its slider and lower end will only be
exactly 07X if no current is drawn from it. If an
appreciable current is- drawn, more current Wwill
be flowing through the upper portion of the poten-
tiometer than the lower and hence there will be a
greater voltage drop across the upper portion than
under no-load conditions. As VR2 must draw
some current, the potential difference across it will
always be slightly below that indicated on the
pointer of VR1 because of this loading error.

{ 25" |

e O ;
e .-?_;;I < S e

Fig. 4: Front panel layout used i r prototype.

Loading error can be minimised by using a low
resistance potentiometer for VR1 (so that a large
current flows through it and the current drawn by
VR2 is very small in comparison) and a high
resistance potentiometer for VR2 so that it draws
only a small current. There is no loading error
due to current drawn from VR2 or VR3 since,
when the galvanometer indicates zero, no current
is being drawn from either slider. VR3 should be
low in value so that a small deviation from
balance point will give a large galvanometer
deflection. :

Suitable values for VR1, VR2 and VR3 are
100, 5kQ, and 100Q respectively, but these are not
very critical (see components list). It is very
important, however, to ensure that these are linear
potentiometers and not the logarithmic type used in
audio circuits. Large wirewound controls as used
in Wheatstone bridge instruments may be used if
available, although good results may be obtained
from ordinary carbon potentiometers.

Calibration

The easiest way to calibrate VR1, VR2 and VR3
is to measure their angles of rotation and mark off
the divisions 0 to 10 using a protractor. Fig. 3
shows a dial for a 300° potentiometer; the angle
between divisions in 300°/10, i.e.: 30°. The dial may
be further subdivided into graduations of 0-1. This
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Close-up of one of the dials.

dial is easily drawn on an 8in. diameter circle of
paper which is glued to the control board.

A smart pointer knob for each of the potentio-
meters may be made by gluing an ordinary small
knob to a shaped piece of celluloid or perspex (see
Fig. 2). The pointer is completed by engraving a
line as shown with a sharp needle and filling it with
indian ink to show up against the paper scale.
Such a calibration will be fairly accurate provided
the potentiometers are precisely linear and the
resistive track does not terminate well before the
limit of revolution.

If an accurate chmmeter is available, each poten-
tiometer may be calibrated by actual measurement,
i.e.: by marking “1” where the resistance on the
lower side of the slider is 1/10th the total and so on.

Alternatively, if a high resistance voltmeter
(20,000 )V or greater) or valve voltmeter is avail-

Fig. 5: Rear view of the front panel showing wiring.

able, calibration may be done by comparing the
slider potential with an accurately measured
voltage applied across the potentiometer.

The wiring of the unit is very simple. Any small
6 to 12 volt battery may be used as the battery
voltage does not affect the answers obtained. A
100-0-100p A galvanometer is sensitive enough to
give an accurate zero indication. If required, an
even sharper indication may be obtained by raising
the battery voltage and/or using a more sensitive
galvanometer.
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1 should iike a copy of the Elecironlques Hobbles Manual. Enclosed is a chequelP.0O. for 1016,

ADDRESS
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OBTAIN A PROFESSIONAL FINISH TO YOUR EQUIPMENT!
Choose housings and equipment practice from the

Electroniques catalogue.

With the new 600 page Hobbies Manual,
you can obtain these—and over 11,350
other items-—direct from Electroniques
or through your Local Electroniques
dealer! The service is fast; the choice
is the most comprehensive ever
offered. And the components, which
are supplied by 85 leading manu-

facturers, meet every kind of need—

whether the project is advanced or
elementary!

1 For Small Electronic Assemblies
These atiractive DATUM Dinkicases
are available in four sizes ranging
from 4 x 6” x 4" to 77 x 12" x 7°. Grey
hammer finish front and rear; panels
front and rear grey/gloss enamel. A
retractable leg can be supplied if re-
quired (as illustrated).

2 Sloping Panel Cases

These DATUM cases, by using the
feet provided in alternative positions,
can provide a narrow base (upright)
case or a wide based case. Four sizes
provide eight alternatives. Dark grey
hammer finish cases; top panels grey
gloss enamel. Dimensions from 12 to
24% inches width overall.

3 Modular Equipment Practice
and Equipment Cases
Professional quality 19 inch equipment

cases available for the amateur at

competitive prices.

Symmetrical design aflows panels
fitted front and rear. Ideally suited for
MCS 19 in. modular dossier system. A
complete range of panels, sub-racks
and system accessories is available.
Stocked in seven sizes. Finish matches
Dinkicases.

W.5

4 Diecast Boxes with unique

slot guide system

These versatile diecast boxes are
stocked in 5 sijzes, to be used as
screened sub-assemblies for complete
eguipments, test sets, and junction
boxes, and they can be used as plug-in
assemblies on the MCS board system.
A special range of VEROBOARD is
designed to fit the slot guides in the
boxes, which will also fit DATUM
Dinkicases. As used in our modulor
communication assemblies.

Send now for your Manual, on the
coupon above, to this address:
Electroniques {Prop. STC Ltd.) Edin-
burgh Way, Harlow, Essex. Telephone:
Harlow 26777.

L
High-grade components for amateur communications eleCh'onlques

61l6MG
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HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TA1

® Peak out- = 3
put in excess | -
of 11 watés. g
® All stan-
dard British (p
components.

@® Built on
printed circuib
panel, size 6 x 3in,
® Generous size Driver and Output Transformers.
@® Outpub transformer tapped for 3 ohm and 15 chm
speakers. @ Transistors (GET 114 or 81 Mullard OC81D
and matched pair of OC8L o/p). @ 9 volt operation.
& Everything supplied, wire, battery clips, solder, ete.
@ Comprehensive easy to follow instructions and
cireyit diagram 1/8. (Free with Klt). All parts sold
geparately.

SPECIAL PRIOE 45/-. P. & P. 3/-.

Also ready built and tested, 52[6. P. & P. 3/~

A pair of TALS arve ideal for sereo.

STEREO AMPLIFIER
Incorporating 2 ECL86s and 1 HZ80, heavy dutby,
double wound mains transformer. Output 4 watta
per channel. Full tone and volume controls. Absolutely
complete.

ONLY

£4.19.6

P. & P. 8/-

o] Super De-

luxeversion

(1) withECLS6

' valvessepas-

rate bass, treble and balance

controls Fullfeed back 8gns.
P. & P.8/-

6 TRANSISTOR AND DIODE

SUPERHET
A first-class 2 waveband transistor superhet. @ Printed
circuit panel (size 8% x 23in.). @ 3 pre-aligned IF
trapsformers @ ngh-ga.m I‘emte Rod aerial. @ All
First-grade transistors @ Car aerial winding. @ Push-
pull output @ All parts supplied with simple Instruobions.
Al parts sold separately. Set of parts if purchased at one
time ONLY £4.5.0. P. & P. 2/ (Circuit diagram 2/-.
Free with set of parts.)
35 OHM SPEAKERS
Suitable for uwse with above. 2in. Goodmans’ Ideal re-
placement for most Docket portables, 8/6; 3iin. 12/8;
7 x 4in., 31/-; P. & P. 2/- per speaker.
Portable CABINET
Bize approx. 93 x 6% x 3%in. Suitable for above using
81in. speaker, 25/-. P & P. 2/6.
COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET
8 IF transformers one oscillator coil one driver trans-
former and wound Ferrite aerial (med. long and car
aerial coupling), 82/6 complete post 2/-. 6 transistor
printed eircnit board to match 8/6. Post'1/-. Circuit
diagram 1/6 extra.

MINIATURE PRECISION AIR-SPACED TWO GANG
TUNING CONDENSER, 176-+176 p.F. size 13"w x 3"d »
1#h with vanes open. Built in trimmers 5f~. P. & P. 1/-

e e —
BRAND NEW TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V1i/l0p, 10/-; OCT1
5/-; OC76 8/-; AF117 7f6.

Set of Mullard 6 transistors 0C44, 2—-0C45 OCSID
matched pair OC8L 25/-, ORP12 Cadmium Sulphide

Cell 10/6.

EDISWAN MAZDA
PXAl101 6/6; XA103 8/6.
B.F.1. Pack: 1—PX A102 Mixer; 2—PXA101 LF. Amp
(Bguiv. QC44 and 0C45) | 1046
R.F, 2 Pack: 2-PXAL0L EF. 1-PXAY02 "Osc.1—
PXA102 Mixer 12[6
L.F.6 Pack: Consmtmg of PXB113 Driver Matched pair.
PX171 mounted complete with heat sinks (Bquiv.
OC81D and OC81) it iides 1206
ALL TRANSISTORS POST FREE.

TAPE DECKS

B.S,R. MONARDECK (Single speed) 32in. per see.,
sirapie cont10l, uses 53in. spools, £6.15.8 plus 7/6 carr. and
ing. (Tapes extr 3} .

LATEST COLLARO MAGNAVOX 363 TAPE DECK
DE LUXE, Three speeds, 2 track, takes up o 7in. spoola.
10 gns. Plus 7/6 Carr. & ins. on each (Tapes exira)
e e B~

PORTABLE TAPE RECORDER CASE
Beauntifully made and expensivcly finished in dark
rrey heavy grade rexine. Batin Chrome metal grille
front and chrome fittings. Speaker aperture 9" x 47
Overall size 151 =. x 15”7 d. x 7}” h. Will take any
standard tape de k or single record player. Limited
number only. Woith at least £5, OUR PRICE 49/6.
P. & P. 8/6. Brand new and unused.

ACOS CRYSTAL MIKES. High me For desk ar hand
use. High sensitivity, 18/8. P. & P. 1/8.

TSL CRYSTAL STICK MIKE. Listed at 45f-. Our price
18/6. P. & P. 1/6.

QUALITY RECORD PLAYER AMPLIFIER
A top guality record player 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. 8ize 7in, w. X 3in d. x 6in. h. Ready huilt
and tested. PRICE 69/6. P. & P. 6/,

ALSO AVAILABLE mounted on board with out-
put transformer and speaker ready to fit into cabinet
below. PRICE 89/6. P. & P. 7/6.

DE-LUXE QUALITY PORTABLE R/P
CABINET

Uncut motor board size 143 x 12in. Clearance 2in below,
§tin. above. Will take above amplifier and any B.8S.R. or
Garrard Autochanger or Single Player Unit (except AT60
and §P25) Size 18 x 15 x 8in. Price £3.9.6, Carr. 9/6.

4-SPEED PLAYER UNIT BARGAINS
All brand new in maker’s original packing.
SINGLE PLAYERS

BAR.TU/M2 ..., ovviivnnns £3.9.6 Carr. 5/6.
GARRARD 8P25 De Luxe ....812.0.0 Carr. 5/6.
B.8_R.GU7 with unit mounted pickup arm.
£4188 Carr. 8/6.
AUTO CHANGERS
Latest B.S,R. UA25 Super 8lim.............000 2.6
GARRARD 1000 with special Hi-Fi cartridge . | £6 19.6

GARRARD 2000 £7.10.0, GARRARD 3000 £8.15.0
GARRARD ATG60. £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 BARGAINS!
ACOS GP87-1. Mono complete. List price 21/-. Our
price 13/8. P. & P. 1/-.

BRAND NEW 3 OHM LOUDSPEAKERS
5in., 12/6; 64in. 15/-; 8in. 22/6; 10in. 27/6; 7in. x 4in,
16/-;16in. x Gin. 27/6.

E.M.I. 8in. x 5in. with high flux magnet, 21/-,

E.M.I. 183 x 8in, with high flux ceramic magnet, 42/-.
{15 chm 45/-). P. & P. Bin. 2/-, 6% & 8in. 2/6, 19 & 12in.
2/6 per speaker.

SPECIAL OFFER!
TLimited number of 12in. 10 watt “R.A.” Bpeakers:
3 ohm 25/-; 15 ohm 27/6. P. & P. 3/6.

E.M.I. PLASTIC CONED TWEETERS, 2iin. 3 ohm.
Limited number 12/8 each. P. & P. 1/6.
BRAND NEW HEAVY DUTY 12in. SPEAKERS,
Response 45 c¢/s—13 Ke/s. 13in. voice coil. Available in
3 or 15 ohms. Guaranteed full 15 watts British rating.
Heavy cast aluminium frame. These are eurrent pro-
duction by world famous maker and as they are offered
well below list price we are not permitted o disclose the
name. LIMITED NUMBER ONLY. UNREPEATABLE
at 88/8. P. & P. i/-. Also 25 watt Guitar Model available
at £5.5.0. And 35 watt Guitar Model £8.8.0.

VYNAIR AND REXINE SPEAKER AND CABINET
FABRICS.

Approx. 54in. wide. Usually 85/- vard. OUR PRIiCH
13/8 per yard length. P. & P. 2/6 (min. one yd.) 8.A.E.
for samples.

SPECIAL OFFER!
GENUINE HIGH QUALITY TYGAN FABRIC.
48in. wide. Our price 10/- perfoot run. P. & P. §/6.
30/- per yard. run. P. & P. 2/6.

SEM1 SHROUDED DROP THR(O® MAINS TRANS-
FORMER. Tapped pri 200/230 v. Sec. 300-0-300 v. at
110mA. and 6.3 v. at 3 amp. (E/S screen). Stack size
33 ¥ 3% x 11in. 80/-. P. & P. 5/6.

MAINS TRANSFORM™'R. For Transistor power supplies.
Pri. 200/240 v. Sec. 9-4-9 v. 2t 300 mA. 11/, P. & . 2/6.

MAINS TRANSFORMER. For transistor power supplies.
Tapped pri. 200-250 v. Bec. 40-0-40 at 1 amp (with
electrostatic sereen) and 6.3 v. at .5 amp for dial lamps ete.
Drop thro mounting . Stack size 1} x 8% x 3%in. 27/6,
P. & P. 4/6.

MATCHED PAIR OF 2¢ WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. Stack size 1§ x 1§ x gin.
Output trans. tapped for 3 ohm and 15 ohm output.
10/- pair pius 2/- P. & P

7-10 watt OUTPUT TRANSF'ORMERS to match pair of
ECL 86’% in push-pull to 3 ohm output. ONLY 11/~
P. & P. 2/6.

WELL-KNOWN MAKERS SURPLUS
ONE TRANSISTOR PRE-AMP

Suitable for use with Mediom or High Impedance mikes,
guitars, gram pickups, tape decks ete. : For operation from
200/300 voit H.T.rail or 9 volt hattery Gain approx 14:1.
Fully isolated input by Mu-Metal sereened transformer.
Size 4§ x 1 % lin. Ready built complete with full efrenit
diagram and instructions. ONLY 18f-. Post free.

Dua.l?urpose Bulk Tape Erager and Tape Hoad Demagnet-
iser, 35/=. P 3f-.

TWIN TELESCOPIC AERIAL, Comprising two 3-section
heavily chromed rods. Closed 12in. each extending to
32in. Completely adjustable from vertical to horizontal.
Supplied complete with universal mounting bracket,
coax lead6 and plug. Baitable for F.M. or TV. 12/6.
P. &P. 2/

SPECIAL HARVERSON OFFER!

FM/AM TUNER HEAD
Beantifully designed and
precision engineered by
Dormer and Wadsworth
Lid. Supplied ready fitted
with twin .0005 tuning
condenser for AM connec-
tion, Prealigned FM sec-
tion covers 86-1802 Me/s.
EF. output 10.7 Mefs.
Complete with ECCS85 (6112) valve and full cireuit dia-
gram of tuner head. Another special bulk Dpurchase
enables us to offer these at 27/6 each. P. & P. 3/-. Order
guickly! Limited number also available with precision
geared 3:1 reduction drive, 30f-, P. & P. 3/-.

MATCHED PAIR AM/FM LF.'s
Comprising 1st I.F. and 2nd LF. discriminator (465ke/s
f10.7Mc/s). Size 1 x 1} a 2iin. high. Will match akove
tuner head. 11/- pafr. P. & P. 2/-,

SPECIAL PURCHASE! TURRET TUNERS
By famous maker. Brand new and unused. Complete
with PCC84 and PCFS0 valves 34-38 Me/s I.F Biscuits
for Channel 1 to 5 and 8 and 9. Circuit diagram supplied.
ONLY 25f- each. P. & P. 3/9.

GORLER F.M. TUNER HEAD

88-100 Mc/s, 10.7 Me/s LF 15/« plus 2/- P. & P. (ECC88
valves 8/8 extra).

3-VALVE AUDIG AMPLIFIER

.,__q;-"}

MODEL HA34
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready builk on
= plated heavy gauge metal
e %"‘ chassis, size 7iin. w. X 4in. d,
i AT o x43in.h. InoorporatesEG()83,
, 'I'I' =; BL84, RZ80 valves, Heavy

"‘“ _ﬁ;:,_ - duty, double wound mains

transformer and output trans-

fcrmer matched for 8 ohim speaker, separate Bass, Treble

and velume controls. Negative feedback line. Output 4%

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

The HAB4 has been specially designed for us and our

quantity order enables us to offer them 'E 4 5 0
complete with knobs, valves. etc., wired nade
and tested for only P. & P.6.

HSL 'FOUR’ AMPLIFIER KIT
Al Mams 200/250v.,, 4 watt, using ECC83, EL84, EZ8Q
X valves,

@ Heavy duty double-wound
maing transformer with elec-
trostatic screen. @ Separate
Bass, Treble and Volume con-
trols, giving fully wvariable
boost and cut with minimom
insertion loss. @ Heavy nega-
tive feedback loop over 2
stages ensures high ourput at
2lexceflent quality with very
Iow distortion factor. @ Suitable for use with guitar
microphone or record player. @ Provision for remote
mounting of controls or direct on chassis. @ Chassis size
only 71in. wide x 4in. deep. Overall height 4fin. @ All
components and valves are brand new. @ Very clear and
concise Instructions enable even the inexperienced ama~
teur to construct with 1009 success. @ Suppliéd complete
with valves output transformer (3 ohms only) screened
lead, wire, nuts. boits solder ete. {No exiras to bur).
PRICE 79/6. P. & P. 6/-.

Compreheénsive circuit diagram practical layout and
parts list 2/6 (free with kit).

This kit although similar in appearance fo HAB34 employs
entirely different and advanced circuilry.

10/14 WATT HI-FI AMPLIFIER KIT

A deylishly fin- |
ished  monaural
amplifier with an
outpuf of 14 watts
from 2 ELS84s in
push-pull.  Super
reproduction  of |
both music and
speech, with neg-
ligibte hum. Sep-
arate inputs for
mike and gram
allow records and
announcements to follow each other. Fully ~h_rouded
gsection wound output tran<former to match 2150
speaker and 2 independent volume confrols, and separate
bass and treble controls are provided giving good lift and
cut Valve line-up 2 ELR4:, ECC33, EF86 and EZS80
rectifier. 8imple instruction bookiet 1,6 (Free with parts )
All parts sold separately. ONLY £7.58. P & P 8§/6.
Also available ready huilt and tested compiete with std.
input sockets, £8.5.0. P. & P. &5,

Carrying case for above 28'6 P. & P. 7/6.

NEOK A.C. MAINS INDICATOR. For panel mounting, cub
out size 11 X § © jin. deep ine. terminal, White case with
lens giving brighter light. For mains 200/256v. 2/6 each.
P. & P. 6d. (6 or more post free).

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

A fewminutestroi South Wzmbtedon
Tube Station. -

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

CHErrywood 3985

(Please write clearly)

PLEASE NOTE: P, & P, CHARGES
QUOTED APPLY TO U.K. ONLY
P. & P. OX OVERSEAS ORDERS
CHARGED EXTRA.
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Care must be taken not to damage the galvano-
meter by overload; when solving a problem it is a
good plan to set the answer potentiometer to the
approximate resuit expected before switching on.
In this way the galvanometer will only carry a
small current as the circuit is nearly in balance.
Example: To multiply 2-95 by 8-30: Set VR1 and
VR2 to 295 and 8:30. As the answer will clearly
be approximately 24 (3 x 8), set VR3 to 24 and
then switch on. The balance point and hence the

+ components list

VR1 50Q to 500Q linear carbon potentiometer
VR2 1kQ to 10kQ linear carbon potentiometer
VR3 50Q to 500Q linear carbon potentiometer
S1 Single pole single throw (SPST) switch
B1 Any small 6-12 volt battery

G Approx. 100-0-100pA galvanometer

Wood: Two pieces %in. plywood, 12in. x 26in.
Four pieces 2in. x 1in. x 1in.

Three knobs

Perspex for knobs, wire, solder, screws etc.

answer is found very close to this at 2-45; the final
answer is therefore 24-5 (to one decimal place).
Slide rule users will see that the scope of this
simple computer may be greatly extended by the
addition of further scales (e.g.: trigonometrical,
logarithmic etc,) although these are beyond the
scope of this article. Suffice to say that thrs simple
computer should demonstrate just how uncompli-
cated analogue computers can be while still exceed-
ing the brain’s mental capabilities. |

ca! ca! ca! ca! ca!

CORRESPONDENTS WANTED

. . . someone of my own age {143 yrs) who is interested in short-wave listening.—
David Burdsall, 3 Poplar Drive, Whitburn, Nr. Sunderland, Co. Durham.

ISSUES WANTED

... volumes 1 to 12 (1932-1838) either as loose copies or bound, but preferably
in whole volumes with covers.—F. Allan Herridge, G31DG,96 George Street, Basing-
stoke, Hampshire.

... October, November, 1964 and April, November, 1965. These issues covered
the 10-5 Rx.—M. D. Ellse, 86 Bennethorpe, Doncaster, Yorkshire.

... April 1965 which contained details of the Transistorised Solo Organ.—A.
Sheldon, 12 Walker Street, Toll End, Tipton, Staffordshire.

..« January 1964, July 1965, January 1966 and April 1966.—Cpl. Symes, REME
Wing, T.E.R.A, Ty Croes Camp, Anglesey.

... July 1961 issue dealing with the 1392 v.h.f. Rx. | would swop any issue since
1945 for this.— J. A. Bird, 43 Manor Road, Bolehall, Tamworth, Staffordshire.

« .« April 1965 issue.—A. Rush, 3 Durham Read, S. Stanley, Co. Durham.
.. . danuary, February and March, 1966, and January, February and March 1967,
C.0.D. or cash in advance.—M. lvan Nicholls, 15a Iverson Road, Kiiburn, Lendon,

N.W.6.

... July 1966 issue—D. Cole, 6 Alexandra Avenue, Newiown, Great Yarmouth,
Norfolk.

. . « March 1966 issue dealing with Part 1 of 1¢ set mods.—T. R. Smith, 50b Alder-
shot Road, Guildiord, Surrey.

.. . dune 1965 {complete with blueprint) and September 1966 concerning the radio
control Tx.—A., Scott, 83 Eimfield Avenue, Erdington, Birmingham 24,

ISSUES FOR DISPOSAL

. « « Practical Wireless and Practical Television, complete issues from 1960 to
1966 inclusive.—H. Dodgsan, 15 Chestnut Street, Parkinson Lane, Halifax, Yorkshire.

. . . February1960, May, July, September, October, November and December1963.
1964-1965 complete. January-September and November 1966 and January 1967.—
d. Tring, Folyambe Terrace, Namartine Street, Nottingham.
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How to make this

DUAL FUNGTION SIGNAL
GENERRTOR

invaluable wide-range unit will be
included in the June issue of Practical

Wireless. Covering 200kc/s to 30,000kc/s, it can
also be used to determine the resonant frequencies of
unknown inducter/capacitor combinations.

Other Constructional Features

THE DENETTE — AN EASY-TO-MAKE
RECEIVER FOR BEGINNERS

Simple and efficient 3-waveband radio featuring low
cost and high sensitivity.

SUPER-SIMPLE TRANSISTOR TESTER

Ultra-simple circuitry and very low cost. Will check
p-n-p or n-p-n transistors for leakage (lco), a.c. and
d.c. gain. A must for every workshop and home
experimenter.

"PRACTICAL

June issue — on sale May bth

RESERVE YOUR COPY!
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America will become more difficult and there

will be a noticeable swing to the more
southerly regions. During the past few weeks,
nothing of great interest has been heard from
North America, only the more common ones like
WNRC 660, WOR 710, WABC 770, WHDH 330,
WARBI 910. CJCH 920, CJON 930, CKBW 1000,
KDKA 1020, WHN 1030, CBD 1110, WCAU 1210
WEZE 1260, WORK 1300, WAVY 1350, WPOP
1410, WMEX 15106, WKBW 1520 and WCKY
1530. CBA has been better received lately on 1070,
after weeks when LR1 Radio el Mundo was the
dominant station. CBN St Johns (Newfoundland)
has at times been the strongest signal from North
America (640).

WINS, the all-news station, on 1010 has been
strongly received, as has CICB on 1270. St. Pierre
et Miquelon on 1375 is also strong still at times.

South America has been better and the Ilog
includes YVLL 670, HIAJ 760, ZFY 760, PJB 800,
HIKC 850, WVKM 810 (often very good and the
best from Puerto Rico), LR3 950, PRB9 1000,
YVOZ 1020, LR1 1070, PRG3 1280, PID2 1295.

Asia has been very poor and apart from the
Russian Service Chinese station on 1525, the only
ones heard by the writer have been Rajkot (India)
910 and Hanoi 1010—although other DX’ers have
done better. Asiatic openings have been all too
infrequent this season; last year you could hear
several almost daily throuzh the winter months.

With conditions changing we will have to look
towards Latin America and we can hope for more
from Central American and Caribbean areas. Some
to look for are: TIRICA La Voz de Victor, Costa
Rica (625), TIGPH 1505, YSS (El Salvador) 655,
TGRR (Guatemala) 1120. 4V=F (Hait)) 10353,
Belize 835, Jamaica 750, Martinique (now heard
consistently) 1310, XEOY (Mexico) 1000, XEJP
1150, YND Union Radio (Nicaragua) 675. If you
want Panama, the best chance is HOIL55 Radio
Reforma on 1315, but it is usually weak. For
Puerto Rico try WAPA 680, WKVM 810, WHOA
870, WRIS 1090, WUNO 1320 and WMDD 1480
(now consistent and good). In Surinam there is a
choice of stations on 600 and 723, neither easy.
Virgin Jslards via WIVI on 970 is possible, but
tough! St. Lucia, with Radio Caribbean is easy on
840; it has been consistent around 0030. A few more
to search for are Chile on 1060, Peru on 854 and
Uruguay (CX14 El Espectador 810 and CXIi6
Radio Carve 850). These are the best bets of a
quite wide range of stations which should make
an appearance in the next few weeks.

According to my files, about fifty readers asked
for details of my medium wave loop aerial. 1 hope
that by now you have all built them up and are
getting results. I look forward to hearing from you
all on what has been achieved!

Alistair Woodland

! S we approach summer, reception of North



Superbly Tailored
but at Ready-to-
Wear Prices

QUALITY meansevery-
thing in men's wear,
and the new season’s
Car Coat, Tweed Sports
Jacketand LovatTailor-
ed Trousers shown
here will always look
“right”, last for years
and years. Select what
you want for the
moenths ahead and you
can be sure of tailoring
and cloth of high
standard.

STYLISH

TERYLENE
T : o < WOOL-WORSTED
THE ""COASTA™ CAR COAT ALL-WOOL SCOTTISH TROUSERS

100% Coated Bri-Nylon Cloth.  TWEED SPORTS JACKET

; i . ilted, ~ Choose from two in tweed woven  in  “YORK” lovat green or
Su_perdggmtwwrét:::ext;:gzi byBaHantyneofPeebles,Scot!and. “CHESTER brown lovat. Will
Knitted Collar. With th “MIDLOTHIAN" in traditional tone with Car Coat or Sports
buttoned Yoke. Spacious pockets  |gvat  green  overcheck  or Jacket, but available separately if
and in-breast pocket. Multi- “GRAMPIAN” in brown lovat desired. 55% Terylene, 45% Wool
coloured quality lining. In the new overcheckb l;'(ash:igogable cgntll'e Worsktled. SW;ifll not shrink DJ

- vent at back. 3-button single wrinkle. elf supporting an
smo_ky bk, Match.mg LUt breasted. Cross pockets and adjustable waistband. Turn-ups,
A high grade leisure jackst for car | oo nocket. Inside pocket, A Semi-cross side pockets and hip
and every outdoor occasion. jacket of good taste. Price pocket. Button-fly. lLong life
Price £6.19.6 . £7.19.6. guaranteed. Price £5.12.6.

P m———

HOW TO ORDER "3 1 ORDER BY POST NOW

| To Mr. JOHN BEST, W.S.R. LTD. (W.1.), 15-17 Loang Acre, Landon, W.C.99 I
Choose garment or garments you wish to frave and write or fick on coupon where required. l Please send me Ouality Men’s Wear in sizes andcolqurs as indicated- I
“COASTA"™ CAR COAT SMALL MEDIUM  LARGE "COASTA" CAR COAT SMALL MEDIUM LARGE
e 7 2 g7 7}
juBMaiso" Chesy @40 UM | £§19.6 (Tick clearly the , : | |
SPORTS JACKET ggf(s)L ﬁ;s:zs: %lréel’_’ 03%.%“ 427 447 = one required) l ‘ | _] | |
(lovat green overcheck)- I - SPORTS JACKET CHEST S/ZE....... I
"GRAMPIAN" l 5 £7.19.6 COLOUR: LOVAT GREEN (Tick one) BROWN LOVAT I
heck . .
- TS B e | 5 TROUSERS WAIST SIZE: ._.... Inside Jog size...... I
TROUSE ; : m N 5
INSIDE LEG: 29” 30” 31" 32”7 33" > £5.12.6 COLOUR: LOVAT GREEN (Tick one) BROWN LOVAT
COLOUR: ""YORK” (green lovat) I ; | enclose Postal Orders I
“CHESTER" (brown lovat) | £ Money Order. Cheque Value £ 5. d. No. |
Add your name and full address (in block letters) and send with remiftance to: I g I
Mr. John Best, W.S.R. Ltd. (W.1.}15-17, Long Acre, LONDON, W.C.99. i NAME i
Chegues, postal orders and money orders should be made payable to W.S.R. Ltd. ADDRESS
and crossed ''& Co.'". If sending cheque write name and address on back. You are I l
auaranteed money refunded if not completely satisfied, provided garment or
garments returned in absclutely néw and unworn condition within 7 days of I I
despatch to you. This offer does not apply in Eire or Overseas. 1 (W1

GUARANTEED QUALITY MEN'S WEAR BY W.S.R.



ELECTROLYTIC CONDENSERS

25UF . 3volt | SR .. Govolt | 82pF ..  95volt
1P “ 10 volt S5urF . 70 volt 40 F aa 3 volt
1P .. 1svolt | 6QF U 12volt | 40uF .. 6dvolt
u =
e e
. Vo' A oo vo. Bl 0o Vol
lﬁF .. 3s0volt | SuF . gvolt | 64 11 25 volt
125 F . 16 volb SMF 00 6 volt giug 0o 13 voig
2 . 3 volb uF 08 50 volt - . Vo
Jur svorr | WWF 1 8volt | G4wF 1. T6volt
b O oven | 10uE T lovels | 64pF 1D d0velt
oS "t Jpver | IOwF Ll 12vels | 100puF .l 3volt
) T Gever | 1oF_ Il 23volt | 100pF .1 6velt
e ac 125uF .. 4volt | 1004F 11 10 volt
2uF <o LBOvOlL | oG F L1 40vels | 100pF L. 12volt
25Ul .. L6volt | ygup D 1Gvolt | 100UF .. 15vols
25uF ., 2Bvolb | gy D 30velt | 150MF .. 12 volt
SuE . Bvolt | 150F . 150wvolt | IB0UF .. 25 volt
3uE co12volt | ogpm 1D Svolt | 200uF .. 3 volt
ur v 28VOlt | 5w .. 6volt | 200pF .. 4 volt
32pF L Gvolt | HonF .. 9volt | 200pF ..  16volt
32uF <. 64volb 20UF, .. 15volt 250pF ., 25 volt
3-2uF v 40 volt 25 F . 6 volt 250uF ., 9 volt
3-2uF oo 6dvolt 25uF° .. 12volt | 250pF .. 15 volt
4uR . 4 volb 25(LF .. 25 voit $20pF .. 23 volt
4uF .. 12vol | 254F .. 80volt | 500uF .. 4 volt
4uF .. 25 volt 30uF ao 6 volt 500F . 25 volt
4P Il 100 volt | S0uF L. lovolt | 640pF .. 2-5volt
5uF . 6 volt 30uF . 15 voit 750uF oa 18 volt
SuF a0 25 volt 32uF 1+5 volt 1000uF . 6 volt

All at 1f- each 9/« per dozen. Mixed packct <0ur selection) 20 for 10{- 200/100uF
2735 volt; 200/200pF 275 volt; 125/300/530F 275 volt, §f= each or 3for 10/-..

PAPER CONDENSERS

001uF .. 500 volt | -02uF .. 600AC | 2uF .. 350 volt
«001pF .. 1000 volt | -02pF . 350 volt uF 1L 150 volt
2002uF .. 500 volt | ‘1R L. 830vols | 5uF .. 350 volt
«005uF .. 750 volt | -IQF L. 7s0volt | 3uF L. 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, 59 long leads, ideal for transistor work 86 10/~ for 50

1 watt assorted values including printed cireuit types e . 10/~ for 100
55/~ per 1000

1 watt to 3 watt mixed values and types .. a0 s o8 10/- for 100

55{- per 1000
To clear 10 meg. '/, Watt resistors. £1 per 1,000.

TRANSISTORS
AFZ 12 screened V.H.F. oscillator transistors, §f= each. 0C44, 0C45 R.F. Transistors,
4f-each.OC 81D 4/-each. OC 71 equivalent 1{- each, £3 per 100. 8witching Transistors
ASY 22(P.N.P.)or L.B.M.(N.P.N.} 6 for 10/-. Carradio type Output Transistors type
NKT 405 10/- each.

TELEVISION VALVES BRAND NEW AND BOXED

PCF80 718 | PCC8L 6/6 | PCLS3 9/-
PCL84 78 | BEYS6 6/- | POL85 76
PL36 9/- | PCCs9 9/- | ECCs2 6/6
ECLS0 8/6 PCL82 '8 PY33 9/-
PLSL 78 | PYSL 6/~

COMPUTER DIODES. Make excellent detectors, also suitable for keying electronic
organs. 1f- each or 20 for 10/-.

BY100 TYPE TELEVISION H.T. RECTIFIERS. SPECIAL PRICE §/- each, 30/« doz.
ORP 12 light sensitive resistors 8/= each.

TRANSISTOR BATTERY ELIMINATORS —same size as PP9 30/-; PP6 20/-.
BATTERY CHARGERS, with meter and fuse. 4 amp. 6/12 volt 55f- each.

SOLON MODEL 615 8lim Pencil-bit Soldering Trons 25/- each.

WELLER DUAL-HEAT SOLDERING GUN, 57/6.

NUTS. SCREWS and WASHERS, very useful assorted packs, 6/- each.
WALKIE-TALKIES (not for use in U.K.) £7.10.0 pair.

MAGNETIC RECORDING TAPE Brmsh made,
Standard play. 3in., 150£t.,3/ /6 .,900%t.,13/68; 7in.,1,200¢t.,16/3.
Long Play. 8in., 225ft. 4/- 900ft 12/9 53n., ,200fb 15/9; 7in., 1800ft ,21/6
Double Play. 3xn.,400ft 6/8; 5in., 1200{6.,20/- 53in. 18001t.,28/- 7m.,2400}t
34/-; 2}in., 3001t., 8/9,

Triple Play Polyester 3in., 6001t., 12/8; 4in., 9001t., 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 1A meter). Zts and circuib to make 10/« only.
TRANSISTORS, COMPONENTS AND CIRCUIT. To donvert 1mA meter to 0 to 10 Meg.
ohm meter 10/-.

TRANSISTORISED RUMBLE AND SCRATCH FILTER (for improving reproduction
of oid records) all components and circuit 30/-.

ly guaranteed.

SINCLAIR. Al products in stock including latest version of MICRO-6. Worlds
smallest radio, and only 59/6,

NEEDLES FOR RECORD PLAYERS. HALF PRICE” All types below at 3/6 each.
TCSLP; GC2LP; GCSLP; BF40LP; GP67LP; GP37; GP59; TC88tereoLP; Studio
OLP. CARTRIDGES. Sonotone Mono 10/-. Acos 15/-. ‘Acos Stereo Sapphxre 12/6.
Diamond 17/8. All complete with needles!

LAPEL MICROPHONES. Magnetic or Crystal 10/- each.
TAPE RECORDER MICROPHONES, Fantastic value at 12/« each.
ACOCS MIC. 45 30/-. Many other both crystal and dynangic in stock.

THIN CONNECTING WIRE. 10yds 1/=; 100yds 7/6; 500yds 25/«; 1,000yds 40/~
LOUDSPEAKERS. 12in. Richard Allen 37/8. 12in. Bakers Guitar £5.5.0.

8in., 4in., 5in. and 5 x 3in. all at 10f- each. § x 2%in. 12/6, 2in. 80 ohm /6.
EARPIECES. Magnetic or Crystal 5/- each.

VEROBOARD.
..o 3/ Terminal Pins . .. 50 for 3/
.. 8/3 8pot Face Cutter ‘e .o Y3
.. 58 Pin Insert Tool

BB 9/6
oo .. 811 Special Offer. Cutter &5 boards 23 in. < lin. 9/9

ELECTRONIQUES DE(:)!LER.. 6800 PAGE CATALOGUR10/6.

ORDERS BY P
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
EXCHAXNGES, 231 ALUM ROCK ROAD, BIRMINGHAM 8.

LATEST RADIOGRAM CABINETS £9.10.0

Superbly made and styled
in Veneered English
Walnut
Lift-up lid to changer and
record storage compartment
Position 8 x Bin. twin Speakers
Dimensions: 40 x 162 x 154in.
Legs 1 gn. Carr. 30/-
Other Models—Send for list

&

RECORD PLAYER CABINETS, 48/6. Latesi
designed covered cabinets. Takes any modern Auto-
changer. P. & P. 7/6.

TRANSISTOR CASES 19/6 95 x 6] x 3%in. P. &
P. 2/6.

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

28,

“17in—£11.10.0

3 Star Guarantee
% Tube * Vaives
% Components  Carr. 30/~

FREE ILLUSTRATED
LIST OF TELEVISIONS
177—19" _1"— 03"
WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
—— e -
TWO-YEAR GUARANTEED
TUBES 100% REGUNNED
14in.—69/6 17in.—89/6
21in. and ALL SLIMLINE TUBES 99/6
Carr. 10/6
EX MAINTENANCE TESTED TUBES
17in.—35/« 14in.—15/-
Carr. 5/- {not slimline)

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

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

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. ILR.E. 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 obhgatlon.

To: British National Radio School, Reading, Berks.

Please send FREE BROCHURE fo:

NAME.......... BESEe000060060 0000080 03000000008 080000 aAC8Aa0CaH0H = (a3
ADDRESS oo ii it iiieterinnianianiiannenenas B00nnana0R cieaaene.. Caps.
s R R RS NN Q000CAEEaG0G cersanaae ...Please

5.67

BRITISH  NATIONAL RADIO SCHOOL
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etc, give omnly a very limited maximum

B ] ANY small transistor radios, record players,
undistorted output, frequently in the order

of a mere 60mW or less. The quality of reproduc-
tion from these small sets is frequently very poor,
being due almost entirely to the use of very small
built in speakers.

A satisfactory way of overcoming these problems
is to feed the output of the unit into an external
amplifier and speaker assembly, and in this way
good quality at a reasonable volume level can be
obtained from even the cheapest of sets. The unit
to be described is designed for just this purpose,
and will push up to 500mW or more into 2 3 ohm
speaker. The complete amplifier uses three
transistors, measures 23in. X 24in. x lin., and may
thus be built into a very compact add-on unit com-
plete with speaker or, in certain cases, may even
be built into existing equipment. For ease of con-
struction the wunit is assembled on a piece of
Veroboard panel, thus retaining all of the advan-
tages of a printed circuit layout while at the same
time involving none of the difficulties of marking
out, etching, etc., which are involved in normal
printed circuit practice.

The Circuit: How It Works

The circuit of the unit is shown in Fig 1, the
design is exceptionally simple. The input is apphed
directly to VR1, a 10kQ variable resistor which acts
as the volume control. The signal is passed on
. from the volume control, via Cl, to the base of

Tre
Ré& oV S
battery ™ 1
R 1
38 \ E
1

Fig. 1: Theoretical circuit diagram of the amplifier.

Trl, which

is connected as a common emitter
amplifier with the primary of T1 as its collector
load. R1 and R2 act as the base-bias voltage
divider network of Trl, and R3 is the emitter
bias resistor, decoupled by C3 to give d.c. negative
feedback over the stage, ensuring good thermal
stability. To prevent a.c. instability, the base-bias
network of Trl is decoupled from the rest of the
circuit by R4—C2.

Test Point Tr1 Tr2 Tr3
Collector =88 90 4346
Base 1.0 4-4 015
Emitter 09 43-46 | =003

Typical test voltages using a 9-volt supply. Nominal
current with input shorted=8-5mA. Voltages measured
with a 20,000Q/V meter on the 10 voft range.

Transformer T1 acts as the phase splitter for
driving the two output transistors, Tr2 and Tr3, the
secondary of the transformer being split into two
equal windings which are connected in anti-phase.
For practical purposes it can be considered that
the voltage divider chain R3 to R8 consists of two
sections of equal value, i.e., RS and R6 form the
upper section, and R7 and RS make up the lower
section, so that the junction of these two sections
is at approximately half of the negative supply rail
potential. Thus, each of the two output transistors
can be considered as an independent amplifier
operating from its own power supply equal to half
the full negative rail voltage. Transistor Tr2 is
wired as an emitter follower, with R35 and R6 as its
base-bias metwork. The small emitter resistor, R9,
is used for thermal stabilisation, and can be
ignored, the true emitter load belng the external
speaker This emitter follower gives unity voltage
gain, and its output, taken from the emitter, is in
phase with the input to its base. When an input
signal is applied to the base of Tr2 via the
secondary of TI1, the transistor will conduct on
negative half cycles only, and the output signal, of
the same phase and form as the input, appears at
low impedance at the emitter and is fed to the
external speaker. When positive input signals
arrive, the emitter-base junction of Tr2 is reverse
biased and the transistor is cut off. Tr3, on the
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other hand, is wired as a common

Through 51 to battery +vef
1%

emitter amplifier with 100 per cent. 1.2 3

voltage negative feedback, thus
giving unity voltage gain but with
180° phase shift between input and
output, the output being taken
from Tr3 collector. This transistor
is also driven on by negative
signals and cut off by positive ones,
but the two windings of T1 are so
arranged that when Tr2 is driven
on, Tr3 is driven off; consequently,
the outputs from Tr2 emitter and
Tr3 collecter complement each
other, with the result that the two.
output ftransistors operate as a
single-ended  class-B  push-pull
amplifier.

The two small resistors, R6 and
R8, in the base-bias networks of
the output transistors, give a small
amount of forward bias to these
transistors, so that they conduct
even when no input signal is
applied. These no-signal currents
are kept as small as possible, but
must be large enough to prevent
any appreciable degree of cross-
over distortion. On the proto-
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type, the total no-signal current
of the wunit was measured as
8'SmA.

The output of the unit is fed to the external
speaker via C4. It should be noted that the
speaker plays no active part in the operation of
the unit, and that no damage results even if the
speaker is disconnected. Because of this, the
amplifier is suitable for use with any value of
speaker impedance, above a couple of ohms,
although the maximum available output power will
be reduced as speaker impedances are increased.
The full 500mW of output power is available when
feeding into a 30 speaker load. ’

Although the unit is specifically designed for
operation from a 9 volt supply, the circuit can be
easily modified to work from any supply in the
range of 6 to 18 volts.

Building the Unit

The unit is wired up on a piece of Veroboard
panel, cut from a standard sized sheet. Although
the unit is quite small, the layout is not particu-
larly “cramped”, since aM -components are mounted
vertically, and the movice can undertake construc-
tion with reasonable confidence.

Start construction by cutting the Veroboard
panel to size, as shown in Fig. 2, and then break
the copper ‘strips where shown. Use a drill, pen-
knife, or the special tool that is availabie for break-
ing the strips. Next, make the slots for holding the
transformer; there are two of these slots, and they
are made with the aid of a fret-saw fitted with a
small metal cutting blade.

Start assembly of the unit by carefully position-
ing the transformer, T1, on the blank side of the
board, as shown, and solder the leads and the two
lugs to the copper strips on the other side. The
leads are made of stiff wire, and will have to be
bent slightly to fit into the correct holes; scrape the
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Fig. 2: Wiring diagram of the Veroboard.

varnish off the leads and lugs before attempting
to solder them in position. Carefully file and trim
the mounting legs of VRI, reducing their width
until they fit in the holes in the Veroboard, and
then mount and solder the component in position,
Finally, wire up the rest of the components on the
pane] taking care to mount the electrolytics with
their polarities as shown; use insulated sleeving
where necessary; use heat-shunts when soldering
the transistors in place. '

When complete, the unit can be tested by short-
ing the input terminals and, with no external
speaker fitted, connecting a 9 volt supply and
checking the test voltages and currents as shown in
the table. If satisfactory, the unit can now be given
a functional check by connecting the external
speaker and feeding a signal into the units input.
The quality of reproduction should be good up to
approximately S00mW r.m.s., with negligible cross
over distortion. Distortion will be heard above
approximately 500mW, as the amplifier is over-
driven. It will be noticed from the circuit diagram
that no negative feedback loops are used from out-
put to input; the quality of reproduction is con-
sidered to be sufficiently good to make this practice
unnecessary.

Applications and Modifications

The unit is intended to be driven from the ear-
phone jack of a small radio, etc., with which it is
used; in such cases, the signal at the output jack is
usually isolated from d.c. by either a blocking capa-
citor or transformer built into the radio, and the
signal can thus be fed directly to VR1. As a safety
precaution the input can be “double isolated” to
d.c. by wiring a 50uF electrolytic between the wop
end of VRI and the input terminal, the positive



EVERYTHING YOU WANT IN
STEREO EQUIPMENT at bargain prices

STEREO AMPLIFIERS ™™~~~ wcoamzee ]
TRS — MULLARD 10-10

Very good stereo is obtainable by using two of these famous
integrated transistor amplifiers which can be used for 3, 8, 8 or
15 ohmns speakers. Instructions included with the %.12 enable
vou to use matched control circuits with all types of inputs for
each

I @ 10 + 10 watts This newest design from Mullard comprises integrated stereo | Which we supply the necessary parts. 4.12 Amplifler as adver- l
cutput pre-amp and amplifier with 10 watts output per channel, This § tised in this journal.
I ® For3and 15 ochm isa very fine circuit, kitted by TRS to exact specification with | SINCLAIR STEREOQ 25 PZ.3 I
speakers top guality components. Features include ultralinear class B I 1o, 6 a1 it . .

I ® Complete with output on each chaanel with transformers tapped for 8 and 15 | and idea for tww lgfllgg built £9.19.6 i n=pEowe izt 79/6 I

i valves ohm speakers; bass, treble, volume and balance controls; I
switching for mono/stereo and speaker phasing; input switch-

I £17 10 0 ing; Input sensitivity—210mV per section; H.T.and L.T. outiet | PEAK SOQUND SA.8-8 3

I M . for tuner. Pre-amp section metal shrouded.With escutcheon 1 14 transistor integrated stereo pre-amp and amplifier giving 17 watts output l
panel, pilet iight indicator, knobs, plugs, etc. Size 11in. x | into two 5 ohm speakers. A fascinating kit to build, crammed with original

I (Carr. & pko. 10/-} 103N, x 42in. Ideal for use with Garrard Units offered below. | features including ‘“Shadow Template” and supply of Cir-kit. Complete down [

. ) i to wi d soider, With front panel, transi<tors and instructions.
l Ready wired and tested, 50/- extra. (Ready builf version only available af present) ﬁaﬂepfivef’s;%hy :Jmtrfl:)nr §J Aa'_r;x §§}‘_ s and mstmetions £1 2-1 9-6 I

TUNING UNITS

6 VALVE A.M./F.M. TUNER UNIT

In Kit-Form with or without Power Pack

Med. 190 m., 550 m.,
V.H.F.—86 Mc/fs-
103 Mcfs., B vaives
and metal rectifier.
Sci - econtained
power unit. Magic-
eye, 3 push-button
controls, onfolf,
Med., V.H.F. Diodes and
high output sockets with
gain control. IHwuninated 2-colour perspex dial 113in. x
4 in. chassis size llin. x 4in. x 5%in. Strongly recom-
mended for use with Mullard amplifiers. For A.C,
mains 200/230 v. Unbeatable value. Complete ki, inc.
Power Pack as ilinstrated, 11 gns. Carr. 7/6. Ditto less
Power Pack, 10 gns. Carr. 7/6. Circuit and Construetion
details, 4/6. Free with kit.

TRS FM STEREO DECODER SINCLAIR

This outstanding kit is based on the highly successful

Mullard design and uses 6 Transistors on a printed < 5 3

circuit size 5iin. x 2%in. A 2-stage transistor Sterso Ec%ief}}ijfe;; igszgél:é'gﬂnpﬁgsgoﬁgl £5.1 9.6
Beacon indicator is incorporated. Requires a 12v. '

suppty. Micromatic six stage transistor receiver— Kit 59 / 6
Basic Kit is suitable for use with Transistor cquipmert. the world’s smallest. I

With simple mods (data gupplied with Kit) easily
adapted for use with Valve Tuners and Amplificrs.

Kit and assembly instructions complete with Mullard
specified  inductors Type WE2949 and WH2951.

4.19.6 ;L. £5.5.0 “CIR-KIT" INSTANT CIRCUITS

Packing and posiage either model 2/6.

Micromatic ready built and tested. 79 /6

Enables you to produce “printed circuits” quickly and cleanly

without chemical or elaborate processes. Kit No. 3
MULLARD FM DECODER COILS includes baseboard, processed copper strip and 1 5/_

Designed and made by Mullard, these induetors sheet as advertised.

are a3 used in T.R.8. Decoder abov._. TYPE WF2048

and WEF2951, ec ¢h 26/-, Per pai: 48/6. Post frec,

ENAMELLED COPPER WIRE—2 oz. reels. 14 g.-20 g. 3/-;

FM TUNER FMT4

This is a six transi<tor FM Tuner of out -tamding sensitivity
and efficiency. It employs three stage of I.F.and doubl:
tuned discriminator. Suitabie for mains or battery
operation, this r:ady built buner is exveptionally quist in
operation and 1t compares favourably in performance with
far costlier nnit.. ‘Tunes iron 88 to 108 mic/s. Complete on
stepped metal chassis for easy movnting, and with
horizontal seale and tuning eontrol. Size 6. x 4in. x 2in
£8.10.0.

BARGAIN OPPORTUNITY

7 vaive AM/FM/RG Repfacement Chassis

A superbly powerful, nigh performance instiument
which makes the ideal way to modernise old equipment
whilst retaining good cabinet work. Provides tuning on
long, medium and ¥F.M. wavebands with permeabtiity
tuning on F.M. Large clear dial with stations clearly
named. A.V.C. good neg. feedback. Magic eye. Connec-
tions for speaker. P.U. and Tape outlet. 3 w output.
A.C. 200/250 v. Circuit diagrams available.

Aligned, tested and {Carr. and ins. 8/6).

ready for use. £1 3.1 9.6 Ee?ags brings  full

22y.-28 4. 3/6:304.-342.4/8:362.-38g. 4/8;39 5.-402. §/-ete.
UNIQUE| TINWED COPPER WIRE. 16-222. 4)- 2 oz.
BONDACOUST Speaker Cabinet Acoustic Wadding (1in. thick
TAPE 0 F F EB approx.) 18in. wide, any length cut, 6/« yard, /3 per foot.
. VEROBOARD—AI sizeg including 23in. x 5in. 3/8; 2jin. x
Professional} ssin. 8/.; 33in. x 5in. 5/2; 3%in. x 33in. 8/8; 3}in. x 17in. 12/6.
Tape in| Al accessories and tools in stoek
Uni Lib VOLUME CONTROLS. LOG a'nd LINEAR. We caITy very
nique Library large stocks in the widest possible range of values, single and
Wallets only| ganged. 5K-2 MQ 3in. Spindies Morganite Midget Type 1iin.
from TRS diam. Guar. 1 vear. LOG or LIN ratios less Sw., 3/6. D.P.
Sw. 5/-. Twin Stereo less Sw. 7/6. DP. Sw. 9f6 (100k to 2 Meg.

&

With each ree! os this tape by only).
an  internationally famous] gTRREO BALANCE CONTROLS. Log/Anti-Log 5K Q. 10K
manufacturer we give you a 11, 2 Meg. 9/ each.

5” 15/ Eg;}ﬁggﬂl&a demz_aﬂ.;leﬂm:gilee;ﬁl g;f,s{l;z 1\[[)[/1J6L££GORE SOLDER. 60/40 dd. per yard. Cartons
+ 800" = : . : . oy L/= &f0 &1C.

. loathet vith it spring und| ViR OUND RESISTORS. 25 chan to 10 K 5 w. 1/6. 10 w.
g a g B S 1/9. 15 w. 2/«

B3" e 17/B jide. This s professional full} GoRHENSERS Silver Mics. All valnes 2 pf to 1,000 pi. 64, ea.

TSI o e frequency quality tape wihi Ditto ceramic 9. Tub. 450 v. T.0.0., etc. .001 mid to .01 10d.

: m walle et ed er/stop  foils {50 4717380 v, 10d. .02 MF to 0.1 MF. 500 v. 1/, .25 T.0.C. 1/5.

;

H These library wallet® solve 5
. i . b1.0.0, 2/-
7in et 22/ 6 once and for alf the problems of | &7 GEHPOL, $/MICAS, 10% 5 pi. 500 pf. 94, 6005000 pt. 1j=.
1,800 ft. with wallet storing tapes efficiently and 19 2 pf.-100 pf. 114 100 pt.-250 pf. 1/2. 270 pf.-800 pf. 1/4.

THE 3d. WAY TO ECONOMY

— 3d. .tamp brings you our latest 8-page printed bargain list
for April.

(p/p 1/8 per reel) tidily. 800 vf.-5,000 pf. B/
- HAVE THEM !
LM.3000 Rrcord Player with 9T.P. Stereo Cartridge. Limited
nrumber available. Brand new as from factory .., ......... gns. Resistors in widest possible range of
AT.60 De-luxe Auto-changer. Die-cast turntable. Superbly values and tolerances, Examples:
engineerad. Lesscartridge ... .. ... cc.ervivarnrnionnnas 92 gns. 1:4, Hi-8tar 3 w. 100-100Q 2f-.
§P.25 De-luxe single player, Die-cast T/Table less eartridge. 9} &ns. éfc’hlﬂ‘eﬁ""b 1 w. values over 1600
Packing and carriage on anv one of above, 7/6 extra. o, H.i-S'tab 100 to 1 mee. 2 w. Bd.
Garrard Plinth. The ideal modern mounting for the Garrard g “/;' Gl Q to 1 meg. 3 w. 54
Units offered here. Will readily suit any hi-fi set-up. Beauti- 109 Hi-Stab 2-2 to 10 meg. 3 w. 5d.
fully finished in Teak. Complete with contemporary drop-on 1 w. 6d.
plastic cover, Packing and carriage3/- ... ... ... i 7216 109 Standard 3 w., 3 w. 4d. 3 . 6d.
Garrard Mono Cariridges from 15/-. Siereo from 25/-. Send to TR3 first for all you want!

AUNIQUETRANSFCRMER SERVICE
COMPONE NT e o wasemer henBention. Eoiries tavitod Tor
S P E c lA Ll STS prototype and small runs.

Est. 1946

70 BRIGSTOCK ROAD, THORNTCON HEATH, SURREY | HOW TO ORDER

Send cash, cheque or money order with order or pay C.0.D.

Phone: THO 2188 ® Daily 9.0 am. to 6.0 p.m. e A few doors from Thornton { piic. mention ‘Practical Wireless”.

Wednesdays 1.0 p.m.

Heath Stn. S.R. from Victoria Packing and Carriage: unless stabed add: 3lb. 1/-; 1ib. 1/9;
21b. 8/6; 61b. 5/-; 10Ib. 6/6.
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BI-PAK SEMICONDUCTORS

8 RADNOR HOUSE
93/97 REGENT STREET
LONDON W1

* VALUE PAKS for ‘67

NEW UNTESTED

LOW COST SILICON CONTROLLED RECTIFIERS (THYRISTORS) FACTORY TESTED

PIV 1 AMP (TO-5 can) 7 AMP (BRTUD) 16 AMP (STUD) 30 AMP (RTUID) Free 5CR

25 . 50 716 .. .- == .. oo - Literature,

50 .. '7!6 . 80 8/8 . 10/8 5 .. 35/- Cireuits,
100 5 8/8 BE 06 10/- 00 .. 15/ 00 ..o 45/ ete., with
200 12/6 5 . 15/~ oo . 20/= oo ..  bbl- SCR orders
300 15/- . 20/- .. 25/~ .. e — or on reguest.
400 5 1716 5 25/- 00 5 35/- 00 5 80/-
500 A == 56 5 20/~ o 5 45(= 95/~
600 5 40/- 5 o 50/- —

One 10/~ Pack of your own
choice free with orders
valued £4 or over

FREE

LOGIC MODULES
and/or, Gates, Memory Units,
Timer Units, eic., details free

FREE

TRANSISTORS UNMARKED, UNTESTED
VALUE PAK 50 10/- l 1USBR § VOLTAGE RANGE 1 Amp 20/_
UNTESTED 50-400 PIV
3 0C139 Trans. NPN Mullard ........ heveas  104— 3 High volt. AF Trans. PNP ACY17 ....,,.. 15i—
2 Dritt Trans. 2N1225 100 M/Cs PNP ,_,.,, 10/ 5 8il. Rect. 750mA 100 PIVTEXAS ... ... .. 15/-
6 Matched Trans. 0C44/45/81/81D ., ......., 10/~ 8 BSYO5A 8il. Trans. 8TC .. .,......... .. 15/~
4 0A10 Diodes Mullard............ veveene. 100~ 8 8il. Trans, OC200 Mallard .......... 15/~
15 Red 8pot AF Trans. PNP, P 2 sil, Power Rect. 6 Amp. 200 PIV BYZ15 . 15/~
15 White Spot RF Trans. PNP oo 10/~ 1 AF139 GERM. Trans. 1500 M/Cs.......... 16/
4 Sil. Recis. 3A 100/400 PIV ,_ ., ... . 10/~ 1 Sil. Power Trans. 100 M/Cs TK 201A NPN 15/~
4 NPN Trans. 0C139 2N1302, ete . . 10/- 6 Zeper Diodes 8-15 volis. Mixed 400 mW ,, 15/—
2 10 Amp. Bil. Rect. 56/100 PIV_ ... ... 10f- 5 OA5 Gold Bonded Diodes Muflard ........ 15/~
8 Diodes 4 OA70.4 OATY. ..., s ... 10/- 1 9N1132 PNP PLANAR Trans. 8il. .,,., 15/—
1 53 AMP SCRI00PLV ., ....,.. .. 10/- 2 2N697 NPN PLANAR Trans. 8il. _,..... 15/-
3 gil. Trans. 23303 PNP ....... . 10/- 4 GERM. Power Trans. eqvt. OC16 Muliard. 15/~
5 GETS884 Trans, Bguvt, 0C44 | .. 10/~ 1 TNLFUNCTION Trans. 2N2646 G.B...,.,. 15/-
10 Assorted Computer Diodes ...... .. 10/~ 2 Sil. Trans. 60VCB 200 M/Cs. ZTB3[84 ...... 18/~
4 Zeners 5,6.8,10,12 Volts ,........... cees 10/~ 1 8il. PLANAR Trans. BSY25 NPN 100 M/C¢ 15/
4 203417 Trans. Equvt. AF1116/117 .. _,... 10/- 1 Sil. Trans. 18104 150 M/Cs HFE 200 NPN.. 15/~
2 200 M/Cs 8il. Trans. BRY26/27 ,..... 10/~ 2 8CR's 50 PIV 1 Amp. TO-5can .., _..... 15/-
2 Bi-directional Trans. ASY66. ..., 1 Tunnel Diede IN3720 (TD-5) G.E. 15/~
4 High Current Trans. 0C42 Eq 1 2N2160 UNITUNCTION Trans, TO-5 can. 15/
2 Power Trang. OC26/35 ... 2 Sil. Rect. 5 Amp. 400 PIV Stud ....... 15/~
5 8il. Reets. 400 PIV 250mA 1 Tunne! Dioede AEY II 8TC. 1050 M/Cs 15—
3 0C71 Trans. Mullard . ... 2 GERM. Power Trans. OC28/29, ... 15/-
3 0C75 Trans. Mudlard ..... 2 ZENERS 25 watt 18 and 22 vults ..... 18/~
3 NPN 8il. Trans. 70 M/Cs .. _..... 6 Sil. Bect. Type BYL00 800 PIV 550mA 20/~
1 Power Trans. 0C20 100 Volts .......... 8 #il. Rect. 400 PIV 200/500mA .. ... .. ..., 20/~
5 OA47 Gold Bonded Diodes .u...0.vvevoe. 1 1 Transistor Manual by G.E. 648 pages . 80~
4 0A202 Sil. Diodes Sub-Min. .,....00ven,... 10/~ 1 Silicon ControHed Rect. Manual GLE. ...... 30/~
B3 OCT77 Trans. Mullard .. ... venrvencnnenns 10/- 25 Mixed 8il. & GERM. Trans. New Marked.. 80/~
8 OA81 Diodes CV448 .. .....cvuuennnn ve.. 10/~ 40 Mixed Semniconductors New Marked , ... . ... 400
3 8il. Rects PIV. 400 500 mA ., .. .......... 10/- 1 Togic Module Handbook & Catalogue...... 178

120 DIODES ~ 10/-

ALL TYPES MIXED VOLTS

20 ZENERS  10/-

STL. NPN 200 M/cs

25 Transistors 10/-

20 RECTFERS 10
60 DIODES _ 10/-
16 RECTIFERS 10-

SILICON BRIDGE RECTIFIERS

NEW + TESTED
600 PIV 2 Amp. ab 55°C........ ...25/- EACH
800 PIV 2 Amp. at 55°0. ...........,.....sol-EAcH

Our vast stocks change daily with hundreds of Semi-
conductor bargains becomning available. Just send 2/6
to cover 3 months mailing of our latest stock Hsts, eqvt.
charts, circuits, ete.

Minimum Order 10/-. CASH WITH ORDER PLEASE.
Add 1/« postage and packing per Order. GUARAN-
TEED by return postal service. Overseas add extra
for Airmail.

A COMPLETE RANGE OF SILICON RECTIFIERS
750 mA TO 25 Amp. 50-10¢0 PIV NOW IN STOCK.
ASK FOR PRICE LIST.

by an aceurate

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

WHAT THIS MONTH'S ENTHUSIASTIC
READERS SAY

o. . These books make inlevesitng veading of a complicated subject . . .
V.L.,BASINGSTOKE.

. I am delighted wwith these marvellous manuals, so easy to follow,
well done . .. W.d., BUSHY

o o o I howe fownd these manuals extremely clear and easy fo understand
- - LL, TORK.

POSTNOW FOR THIG OFFER !
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RIS

You'll find it easy to learn with this outstandingly svecessful
new piciorial method the essential faets are explained in
the simplest: language, one at a time; and each is iHustrated

cartoon-type drawmg.

Free Trial.

FULL POSTAL
ADDRESS

. YOURS FREE ror 7oars

= The New 'Picture - Book’ way of learning

ELEGTRICGITY (5 Vois)

ELEGTRONIGS (6 Vols)

ELECTRONIC GIRGUITS (2 Vols)
INDUSTRIAL ELEGTRICITY (2 Vols)
SYNCHROS & SERVOMECHANISMS (2 Vols)

The books are based on the latest research inte simplified

Jearning tcehniques.

Thiz has proved that the Pictorial

Approach to learning is the guickest and soundest way of
gaining mastery over these subjects,

#r--u-u.-----:------------

TO SELRAY BOOK CO.

or send tne foilowing amounts.
of 15/~ followed by 4 fortnightly payments of 15/« each.
Cash Price or Down Payment of 15/« followed by 5 fortnightly payments of 15/~ each.
This offer applies to UNTTED KINGDOM ONLY. Overseas customers cash with order.

Tick set vequired (only ONE sef allowed on free trial).

BASIC ELECTRICITY 70/-

BASIC ELECTRONIC CIRCUITS 40/-

BASIC INDUSTRIAL ELECTRICITY 40/-

BASIC SYNCHROS & SERVOMECHANISMS 38/-
ALL PRICES INCLUDE POSTAGE

Signature ......... i i

60 HAYES HILL, HAYES, BROMLEY, KENT

Please send me Without Obligation to Purchase, one of the above sets on 7 Days
T will either return set, carriage paid, in good condition within 7 days
Casn Frice or {yown Fayment
Basic Electronics 82/«

Basic Hlectricity 70/-.

|

BASIC ELEE]TRONICS 82/~ [

|
(1

(If under 21, signature of parent or guardian)

BLOCK LETTERS BELOW



side of the capacitor being connected to VRL. If
the amplifier is to be built into a small cabinet
complete with speaker, VR1 may be replaced by a
front panel mounted fully variable component of
the same value; this component should preferably
be complete with a ganged on/off switch.

The unit may be driven from any supply in the
range of 6 to 18 volts, but in such cases the values
of R6 and R8 will have to be adjusted to bring the
total no signal currents of the amplifier within the
approximate range of 8 to 12mA, the precise
current value being the minimum that will give
satisfactory operation without appreciable cross-
over distortion. As the operating voltage is
increased, the maximum available output level will
rise, and it may be necessary to use heat sinks on
the two output transistors; the output transistors
may become warm, but should not be allowed to
become hot when driven at full output level for
appreciable periods of time.

The completed amplifier pane! can be mounted
to a chassis, etc., by drilling two small holes in the
panel to clear 6BA screws, which are pushed
through the Veroboard from the blank side and
bolted to the chassis, using small rubber grommets
as spacers/insulators. If this modification is made,
make sure that the screws do not short out any of
the components, or the tholes break any of the
copper strips in places where the circuit operation
will be effected.

Low Impedance Preamplifiers

The sensitivity of the amplifier can be increased
by incorporating a simple preamplifier intc the
design. The precise form of the preamplifier will
depend on individual requirements, and four
alternative types are shown in Figs. 3a to 3d.

Less than 100.

If the input is to be fed from a very low
impedance source, less than a hundred or so ohms,
the preamplifier shown in Fig. 3a should be used.
Here, Tr4 is wired as a grounded base amplifier,
with the input fed via C5 to the emitter. The out-
put of the grounded base amplifier is taken from
R11, the Tr4 collector load. The input impedance
of the main amplifier is very low, in the order of a
few hundred ohms, and this impedance is effec-
tively in parallel with the output impedance of the
preceding stage, so that, if the output of Tr4 were
fed directly to the main amplifier, the effective
value of R11 would be greatly reduced and very
little extra gain would be available. In Fig. 3a this
snag is overcome by interposing emitter follower
Tr5 between the output of Tr4 and the main ampli-
fier, this emitter follower acting as a buffer and
making considerable extra gain available. The final
output of the preamplifier is taken from Tr3
emitter and fed, via C7, to the input of the main
amplifier.

10000 Impedance

If the amplifier is to be fed from a medium
impedance source, in the range of 1000 ohms or so,
Fig. 3b should be used. Here, Tr4 is wired as a
conventional common emitter amplifier, with the
input signal fed to Tr4 base via C5. R11 and Ri2
are the base-bias resistors and R14 decoupled by
C6 provides emitter bias, and R13 is the main

AN

R15
|55/
R11 8e2k0) To Ri-R4

%120 < junction
Sk
& 5
7 Tr4 VR2
S0pF | Sk
15vw. TqCl
fig.1

R15
4700

To R1-R4
junction

ToVR1
(Fig.1.)

6 (re?/eljts,e
c5 R14 polarity
w.uF | Tk 16pF shown)

FL

a::}mt input %koﬂ % T
0, -
(@) 0 b) 0

Fig. 3 (a): Preamp for use with low impedance input.

Fig. 3 (b): Circuitry for medium impedance inputs.

Fig. 3 (c):Super-alpha configuration for high impedance.
Fig. 3(d):Very bigh input impedance preamp.

To R1-R4
junction

To 1
(revers
polarity.

collector load of Tr4. An emitter follower, Tr5, is
again used as a buffer between Tr4 and the main
amplifier, but in this case variable resistor VR2 is
used as the emitter load. The output of this stage
is taken from the slider of VR2 and fed directly
to Cl of Fig. 1. Note that in this case VRI1 of
Fig. 1 should be omitted from the circuit and the
polarity of C1 should be reversed. In the cases of
the two preamplifiers so far considered, decoup-
iing networks R15—C7 or C8 are inserted in the
negative supply lines to prevent instability.

High Impedance Preamps

If the amplifier is to be driven from a high
source impedance, the input signal will usually be
of reasonable amplitude, and will not require addi-
tional voltage amplification, but will need to have
its impedance matched to the low input impedance
of the main amplifier without any significant loss of
signal strength. In this case, one of the pre-
amplifiers shown in Figs. 3c and 3d should be
used.

Up to 100ka

If the source impedance is in the order of 100kQ
or less, the circuit shown in Fig. 3¢ should be used.
Here, transistors Tr4 and Tr5 are compound con-
nected in the Super-Alpha or Darlington configura-
tion, and may be regarded as a single transistor
with a current gain equal to the product of the
two individual transistor gains. This compound
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v components list

Resistors: Capacitors:
R1  33kQ ) C1 50uF
‘R2 82k c2 50pF | 18V
R3 3300 C3 160uF sub-min
R4 1-8kQ | catbon C4 1000uxF j electrolytic
B5  1kQ >’§ Watt
R6 330 10% Transistors:
R7 1kQ Tr1 ©C75
R8 330 Trz 0C81
R9 30 Tr3 OC81
R10 3Q
VR1 10k sub-min Transformer:
pre-set skeleton T1  RadiosparestypeTT3
type Ratio3:6:1-+ 1.
Miscellanecus:
Veroboard, wire, sleeving, 9V battery, 3Q speaker.
solder, etc.

“transistor” is wired as an emitter follower, with
R11 and R12 providing base-bias and VR2 as the
main emitter load. The input signal to this circuit
is applied to the base of Tr4 via CS5, and the out-
put is taken from the slider of VR2 and fed
directly to Cl of Fig. 1. The input impedance of
this preamplifier is in the order of 120k when the
unit is connected up to the main amplifier.

1Ma and higher

If the source impedance of the input signal is very
high, in the order of 1MQ or so, as in the case of a
crystal microphone, etc., the preamplifier shown
in Fig.3d should be used. Here, if R13, R14 and C6
are ignored, the circuit can be seen to be similar to
that of Fig 3c. In the case of 3¢, however, the
imput . jmpedance is limited by the shunting effects
of the base-bias resistors, R11 and R12. In Fig 3d
these .limitations are overcome by interposing an
isolating’ resistor, R13, between the junction of
R11 and .R12 and the base of Tr4. The output
signal, taken from the emitter of Tr3, is of the

General view of the completed main amplifier.

same form and phase as the input, which is applied
directly to Tr4 base, and a part of this output is
taken from the Tr5 emitter and fed to the Rll-
R12 junction, so that, when an input signal is
applied, similar signals appear at both ends of R13
and very little a.c. current thus flows in this resis-
tor, which thus appears to a.c. as a very high
impedance, in the order of a couple of Megohms,
in spite of the fact that its real value is only
2200. A very high input impedance to Tr4 base
is thus obtained. This technique of artificially in-
creasing the apparent value of a resistance is known
as Bootstrapping, and it may be used to give effec-
tive input impedances of up to several hundred
Megohms using normal germanium transistors.

Note that in the cases of the preamplifiers shown
in Figs 3c and 3d the outputs are fed directly to
Cl of Fig 1, which should have its polarity
reversed, and that VR1 should be omitted from the
circuit. Also note that additional decoupling net-
works are not required in the negative supply
lines. ||

TV AERIALS AND TRANSMISSION LINES

Design plus practical do-it-yourself
dimensions.

625 LINES ON 405
Thoughts on the structure of the TV signal
HOTTING UP A BAND Ill AERIAL
Simple modification to improve directivity
STORAGE TUBES FOR TELEVISION

A peep at slow-scan television techniques

all in
'PRACTICAL TELEVISION

on sale April 21 Price 2s.

PRACTICAL ELECTRONICS
MAY ISSUE PRICE 2/6
ON SALE FRIDAY APRIL 14

CONSTRUCTION PROJECTS

LIGHT-OPERATED STOP WATCH
SCOOTER ALARM SYSTEM
ELECTRONIC BASS GUITAR

NEW SERIES

ELECTRONIC COMPUTERS




THE WORLD'S SMALLEST RADIO

MEASURES ONLY 14/5" x 13/10" x /2"

L%eeé it for yoself)

AND CHECK THE PERFORMANCE TOO !

SINCLAIR

‘ | SIX STAGE
M " TRANSISTOR
: RECEIVER -

Y 14/5in. x 13/,4in. x Y/,in.  These are the facts—the Sinclair Micromatic ‘g; ¥
is so small that its design brings it into the ;
realm of real micro-electronics. its perform-

* CALIBRATED DIAL ance and reliability are so good that it assures

: superb reception virtually anywhere., Its
vc BANDSPREAD TUNING  elegant styling inside ahd out make this a
truly professional receiver, yet building the
Micromatic is so simple that anyone can
*QRIHDAZ'{RII\[I;GFEOWEH ~ tackle it with complete confidence. Check
these facts for yourself, and when you use
your Micromatic, you will find it giving you

< GUARANTEED 5 YEARS the radio thrill of a tifetime.

IN THE"SEALED “SEE FOR
TECHNICAL DESCRIPTION e T

In neal plasiic case with aluminium front panel and calibraled aluminlum tuning dial. Two stages of
powerful R.F. amplification are followed by a doubie diode detector from which the tuned stgnal c lele kit includ
passes to a high galn three stage audio amplifier. Automatic Galn control counteracts fading from i omp. ehiw 4 "*’:tpa'fs'. NEiuc-
distant stations. The setis powered by two Mallory ZM.312 Cells obtainable anywhere for 1/7 each ng lig eight earpiece, in- ‘
and giving approx. 70 hrs, working life. Inserting the earpiece plug switches the set on. structions and solder.
Buiit, tesfed and guaranieed.

ORDER FORM AND MORE SINCLAIR DESIGNS ON NEXT PAGES e 796

SINCLAIR RADIONICS LTD, 22 Newmarket Rd., CAMBRIDGE

—r— _- Telephone 52996 (STD Code OCA3),
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SINCLAIR STEREO 25

FOR USE WITH ANY GOOD STEREQ SYSTEM

TECHNICAL SPECIFICATIONS
Performance figures obtained using
Stereo 25, two Z.12s and a PZ.3.

W SENSITIVITY for 10 watts
Into 1.5 ohms load per channel.
Mic.—2mV into 50K ohms.
Pick-up—3mV Into 50K ohms.
Radio—20mV into 4.7K ohms.

B EREQUENCY RESPONSE
{Mjc. and Radia)—25 c/s to 30
ke/s +1dB extending to 100 kefs
+4-3dB.

BEQUALISATION—Correct
to within 4-1dB on RIAA curve
from 50 cfs to 20 kefs.

“l want to congratulate you on
such a marvellous little receiver.
/ am very pleased with the
results when tonnected to. my
tape recorder.”

D.M., Yeovil, Somerset

1A NEW SINCLAIR]
| DESIGN—SEE |
| PREVIOUS PAGE!

SINCLAIR
GUARANTEE

Should you not be com-
pletely satisfied with your
purchase when you receive
it from us, your money will
be refunded in full at once
and without question.

Il TONE CONTROLS
Treble 4 12dB to —10dB at 10 ke/s.
Bass +15dB to —12dB at 100 c/s.

M S1ZE—5in, x 25in. x 2%in. overall,
plus knobs.

B FIRISH — Front panel sectioned
in brushed and polished solid
aluminium with solld aluminium

knobs. Black figuring on front
panel.
BUILT, - e
TESTED AND 9 1 g
GUARANTEED | g B

DE-LUXE PRE-AMP
CONTROL UNIT

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 sterea power amplifier. Best possible components are
used in the construction of this superb unit, whilst its appearance reflects the
professional elegance characteristics of all Sinclair designs in hi-fi, radio and
TV. 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 wilt 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.

ANYONE
CAN
BUILD
IT

SINCLAIR MICRO-FII

COMBINED FM TUNER AND POCKET FM RECEIVER

‘ °
#. SIZE—less than 3" x 13" x 3"

This unique, superbly engineered FM superhet is
the only set in the world which can bhe used both as
an FM tuner and an independent FM pocket receiver
just whenever you wish, Problems of aiignment have
been completely eliminated making the Micro-FM |
ready for use the moment you have built it. The

7 TRANSISTORS
[ ]
NO ALIGNING
®
PULSE COUNTING

DISCRIMINATOR pulse counting discriminator ensures best possible
o audio quality; sensitivity is such that the telescopic
AF.C. aerial included with the kit assures good reception

in al! but the very poorest reception areas, The Sin-
clair Micro-FM will give you al! you want in FM
reception and the satisfaction of building a unique
design that wilt save you pounds.

¢
TUNES 88-108Mc/s

Comnplete kit, includ=
ing iransisiors, case,
aerial, earpiece, efe.

£3.156

FM superhet using 7 transistors and 2 diodes. The R.F. amplifier is
followed by a self-oscillating mixer an i three stages of I.F. amplifica-
tlon which dispense with |.F. transformers and all broblems of align-
ment. The final I.F. amplifier preduices a sguare wave which is converted
to produce the original medulation exactly, A pulse counting discrimin-
ator ensures better audio quallty. One output Is for feeding to amplifier
or recorder and the other enables. the Micro-FM to be used as an
independent self-contained pocket portable. A.F.C. '‘locks' pro-
gramme tuned in. Signal to noise ratio 30dB at 30 microseconds.

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS

SINCLAIR RADIONICS LTD, 22 Newmarket Rd., CAMBRIDGE

Telephone 52996 (STD Code OCA3)



for size

The Z.12 yses eight transisters measures 3in. x 13in. x 1%in. and weighs
3 opunces.

for power

A 12 watt R.M.S. ¢continuous sine wave output (24w. peak} Is obtain-
able from the Z.12. Music Power—15 watts (30w. peak). It can be used
with loudspeakers from 3 to 15 ohm impedances. Two 3 ohm speakers
may be used in parallel.

for versatility

Designed essentially for use as a high fidelity unit the Z.12 can be used
equally well with radio tuners such as the Sinclair FM, as a car radio, in
an electric guitar system, for P.A. or intercom, in the lab., ete., ete. It
will operate from6to 20V., D.C.,and can be run ideally from a ¢ar battery.

for reliability

Your Z.12 reaches you assembled, bench tested and guaranteed. The
instructions supplied make installation simple; full details are Included
for wiring up control circuits.

for value

Built tested and guaranteed
the Z.12 costs only

PZ.3 Mains Power Unit 79/6

4

MOST REMARKABLE AMPLIFIER

THE SINCLAIR Z.12 combined 12 watt amplifier and pre-amp is now the accepted
standard for high fidelity units for constructors. It has ultralinear ¢lass B output with
an input sensifivity of 2mV into 2K ohms. Frequency response—15-50,000c/s - 1dB.
Signal te noise ratio is better than 60dB. This brilliantly versatile amplifier comes
to you ready built, tested and guaranteed, ready for use, and complete with com-
prehensive instructions manual for matching tone control circuits in mone and
stereo (two Z.12s are required for the latter).

WHAT Z.12 USERS WRITE

"I have recently bought a Z.12 and have
been amazed at the power output from such
a small unit. | use it for an electric guitar
system and find that for small halls if is
quite powerful enough."

J.R.F., Londonderry.

“ have for some time been running my
Z.12 with a PZ.3 power supply and may |
say that | am thoroughly delighted with the
performance which In my opinion is better
than that given out by. .. costing many
times as much as my unit."”

R.5.C., London, N.20.

"“"The whole assembly (two Z.12s, {one
contral circuits) works like a ¢harm and is
the envy of all whe have listened to it.”’

P.C., Durban, S.A.

"] am the proud owner of a pair of those
remarkable amplifiers Z.12. | was more
than surprised to hear the splendid tone
and volume. The thing that staggered me
most of all is the small size of the Z.12.
May | express my thanks."

C.R.R., §t. Vincent, West Indies.

"It is wonderful to be able to hear my
records properly (with the Z.12).
J.S.H.S., London, W.2.

“l have now had an epportunity of trying
out the tuner with the Z.12 amplifier and
my Quad speaker and am very pieased with
the results.

H.A., London, N.6.

. ®
IFyou prefer not fo cut this page, please quote
P.W.5 when writing your order,

To: SINCLAIR RADIONICS LTD,,

Please send items listed below:

22 NEWMARKET ROAD, ¢AMBRIDGE

NAME ...

For which I enclose cash/cheque/maney order
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PRACTICAL
MOTORIST

70

[ The Best Buy of the
Year for Motorists

Here's your
guide to better, safer,
more economical motoring

all through 1967. Don't miss itl

GENERAL oVERHAUL AND
BASIC TUNING

Step-by-step guides on overhauling
engine, clutch, brakes, steering,
suspension—how to obtaln maxi-
mum performance from a standard
engine.

SERVICING ANCILLARIES
Full detalls for servicing distributor,
starter motor, dynamo, water pump,
carburettor, fuel pump—how 10 re-
place core plugs.

ROUTINE MAINTENANCE
Typicaladiustmentsfullyexplained,
plus a comprehensive description
of decarbonising and valve grinding

techniques. N
INTERIOR AND EXTERIOR
PRESERVATION

How to give your car a thorough
cleaning from stem to stern—pre-
paration and re-spraying of coach-

work—how to adiust doors—
methods used 0 secure trim.
ELECTRICS

How to find your way round a
wiring diagram, fit electrical acces-
sories, look after battery, check
flashers, cure radio interference.
ACCESSORIES REVIEWED
Examines a selection of the type of
accessory that most motorists will
want to fit into their car for added
comfort and safety.

CARAND ACCESSORYTESTS
A detailed appraisal of some of the
newer popular cars including some
'hot' models, plus comments on
accessorles we havetested.

TIPS FROM EXPERTS

A variety of useful wrinkles that wil!
savetime, money and trouble onthe
road and in the workshop, and make
forbetter all-round motoring.

Introducing. . .................

THE NEW RICHARD ALLAN

SARABANDE

RECOMMENDED RETAIL PRICE: £39.17.6

‘A magnificent triple speaker -assembly containing a

high flux 15” unit for no compromise bass,

and the new

MID RANGE & TWEETER MODULE

i

which has been developed by s
the same team which
produced the brilliant ‘
High Fidelity
Module.

THE SARABANDE OFFERS THE FINEST
VALUE OBTAINABLE IN THIS PRICE RANGE
OF LOUDSPEAKERS

Richavd Allan

RICHARD ALLAN RADIO LTD. BRADFORD RUAD, GOMERSAL,
CLECKHEATON, YORKS. TEL. CLECKHEATON 2442

The

SUPER 6
LONG & MEDIUM WAVE
TRANSISTOR RADIO

A qualiby radio available as a kit or ready-built. The sparkling performance
superb finish ef the completed receiver give you va.lu:pequivaﬁezplt to a £21.f2n.g
W%Hdul motc'iel;k - . diode. %

% All new parts. rangistors and diode. J¢ 350mW output. % Superhet cireut
 Ferrite rod aerial. % Weymouth Radio printed cu-mnfl,) boa'rkd. -AI: Cums\rnelgz
positions and references printed on back of board. % Nicely styled wooden cabinet
11 x 7¢ x 34in. v Viny! covered in various aolours.. % 8 x 4in. speaker giving good
bass and treble response. % Fuil instruction booklet, 8/-. Free with Eit. % Lf
frequency 470 ke/e. % Lining up service if required. “ All parts supplied separately.
Write for list, 8.A.B. COMPLETE KIT ONLY 3
OR FULLY BUILT $8.7.6. Tax and Carr. Paid. -0-

P. & P. 5/-

NEW 8 PUSH-BUTTON STEREOGRAM CHASSIS. M.W.; 8.W.1; 5.W.2; V.H.F.,
Gram; Stereo Gram. Two sepatate channels for Btereogram with balance eontrol.
Also operates with two speakers on Radio. Chassis size: 15 x 7 x 6iin. high. Dial
cream and red. 15 x 3in. 190-350M; 18-51M; §0-187M; VEF EG-IOO'Mc/s, Valvea:
Ecgg?aigcdnm, _?Fsg.: x Eglll.se, EM84 and Rect. Price £18.10.0, carr. paid
or £8.13. eposit an monthly payments of 58/8. ! H.P. pri

Cream moultded escutcheon included.p 0. Totat H.P. price 420.15.6.

TAPE AMPLIFIER FOR MAGNAVOX
TAPE DECKS — 2 or 4 TRACK (4 TRACK 25/- EXTRA)

Chassis 12 x 5 x 4}in. high. Plastic front panel “gold" finish—12 x 4lin. 200-250
A.C. Record/Playback amp. switch; 0f1/On-Tone; Vol/Mic; YVol/Gram; Mie, Input;
Gram. Input; Monitor; Speaker Sockets. Valves 8BR7; 12AX7; EM%; ELS4; 6X4'
Separate power pack. Camplete amp. and power pack, £8.17.8. {8{~P. & P.). R,exine
covered cabinet (tan) 154 x 17 x 93in. high with sloping #ront for BID; complete
with two tweeter speakers, and special adapting bracksts for Magnavox Deck—
?}51- (le,;- c};m-.) r;l sp?eqthMag'nadva 2 t,ra(;k tape deck 210,17.6; 4-track £12.15.0,

omplete Recorders (with speed compensation) 2-track 299 5510,
‘Worth £10 more on normal retail m’l:?es. ! #29; d-track £39 (earr. 25).

GLADSTONE RADIO

- 66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses) Aldershot 2924
CLOSED WEDNESDAY APTERNOON
CATATOGUE 9d.
Bulk enquiries invited for Export.




KT76 8/6;
Fully guaranteed  EI3 %
. KTW61 4/6]
Individually packed =i} 2
KTZ63 5/-

M8i60 9/

M8141 12/

M8161 -

MH4  5/-

AC/HL 4&/6 | E88CC 18/~ | EF95 5/~ | MHLD610/-
ACP4 /- | EQ0CC 10/~ | EF183 6/68 | ML6 -
ACG6PEN 5/~ | E1148 2/6 | EF184 6/8 i N78 15/~
AL60  5/- | E1266 50/- | EHOO %6 | NE17 /-
ARP3  3/- | E1415 30/- | EHT1 300/- | 0A2 5/9
ARPI12 2/6 | E1524 12/6 | RL32 3/9 | OB2 6/~
ARP24 3/6 | RAS0 1/-|EL34 10/- OB3 wl-
ARS8 8/-| E173  7/- | EL36 &/-| OC3 /-
ARTPLl 6/~ | EABCS80 5/9 { EL38 17/6 | OD3 5/-
ATP4 218 | EAC91 3/6 |R141 8/~ | OZ4A  §/-
ATP7 5/6 | EAF42 8/. [EL42  8/- | P21-35 14/-
AU7 55/~ | EB34 1f6|EL50 8/~ | PC86  9/-
AZ31 9[- | EB91 38/-|EL81 8§/~ | PC8S  9/-
B6H 15/~ ] EBC23 6/- | EL84 4/3 | PC97T  7/6
BD78 40/- | EBC41l §/6 |ELS5  7/6 | PCO0O 12f-
BL63 10/= [ EBC81 3/~ |EL91 4/6 | PCC84 5/6
B4 8/- | EBF80 6/6 |EL95 5/« | PCC8Y 10/~
B85 29/- | EBFS3 7/6 | EL360 20/~ | PCCL8S 9/6
BS84  37/6 | EBF89 6/9 { EM80 6/- | PCF80 6/3
B2134 16/~ | EBL3SL 20/- | EM81L 7/~ | PCF82 /8
BT19 25/=- | EC52 4/=-|EM84 6/3 | PCF84 6/-
BT35 25/- | EC53 12/6 (EN31 10/- | PCF36 8/
BT45 130/~ | EC70 4/~ | ESU74 80/- | PCF802 9/6
BT83 35/- | EC90 2/~ | ESU208 8/- | PCF805 11/-
CC3L  B/- | EC91 3/~ |EY51 5/6 | PCF36812/6
CF23 10/6 | ECC81 4/- | E¥S6 6/6 | PCL81 8/-
CV7l  3/- | BCC82 5/- | EY9l /- | PCL82 %/-
Cvi7 5/~ | ECC83 6/-|BZ40 8/6 | PCL83 8/6
CV102 1/-| ECC84 5/6{EZ4l  6/6 | PCL84 Y9/~
CV103 4/-| ECC85 /6| EZ80 5/8 | PCL85 8/6
CV4004 7/-| ECCBS 9/- | BZ81 4/6 | PC1.86 8/-
CV4014 8/- | ECO91 4/- [ F/6057 5/- | PEN25 4/6
CV4015 7/- | ECC189 9/6 | F/6061 §/- | PEN46 8/
CV4025 10/~ | BCF80 7/ | F/6063 4/. | PEN200AS/.
CV4049 6/~ | ECF82 7/ [ FW4/5006/6 | PFL200 17/6
CY3l 6/6 | KCH42 9/- [FW4/3008/6 | PL36  9f-
D1 1/6 | ECHS81 5/= | G1/236G29/~ | PL38  16/-
D41 6/- | BOHS3 7/6 | G1/37T0K PL81L  7/-
D61 6/- | ECLS0 @/= 20/- | PL82  6/6
D77 8/3 | BCL82 6/3 [ G50/20Gt 5/~ | PL83  6f«
DA30 12/8 | ECL83 10/~ | G180/2M15/- | PL84  6/6
DAF96 6/- | ECL86 9/~ [GM4 45/ | PL500 13/8
DD41  4/- | EF36 3[4 | GTE175M PM24A  5/-
DET5 8/« | EF37A 7/- T | PT15 13-
DET20 2/-| EF40 8/- | GU5S0 25/- | PT25H 7/6
DET25 15/- | EF50 2/6 |Gz32 10/~ | PT25M 7(6
DF73  5/- | EF52  6/- |GZ34 10/- | PX4 14/-
DF91  3/- | E¥53  4/6 | HKG54 22/6 | PX95 12/6
DF92 3/-| EF55 8/~ | HL2K 2/6 | PY33 8/6
DF9 /- | BF7L 7/6 |HL23 6/- | PY80 5/8
DH63 5/ [ EF72 [~ | HL23DD 5/- | PY81L  5/8
-DK92 8= EF73 b5/~ |HL41 4/- | PY82 5[8
DK96 86| EF74 4/- | HVR2 9/ | PY83 @/-
DL92 4/-| BF80 5/- | K3A  80/- | PYS800 8/~
DL93 4/« | EF81 6/- | KT8C 22/- | PY801 "/~
DLo4 5/9 | EF85 4/86 ] KT32 8/~ | PZ1.35 /-
DL96  %/-| EF86 8/6{XTad 59 | PZ1-75 18/-
DL810 8/~ | BEF89  5/- | KT33 4/-| QP21  6i-
DY86 7/6| EF91 3/6 | KT66 16/-]| QP25 5/
ESOF 28/- | EF92  2/- | KT67 25/- | QP230 5/«

Q395/10 5/6 | UCH42 §/- | ILA6 /= | 5X4C  8/6
sto;li»w UCHs1 g;— 1LCs 7. | 5Y3GT 5
3 .| ILH4 2. IWGTE
Q81202 8/- ! UCL83 9/. | IN2LB 45. o 9/-
QV04/7 8/2 | UF4l 8/6 | IN43 4/~ | 524G 6/6
R3 8/- | UF89  6/- | 1N70  4f- | 6ABS 4/
RGL/240A | UL41  9/6 | 1Rm4 5f- | 6A07 3/
25/~ | UL84 58 | 1R5 3/6 | 6AG5  2/6
e AR AL Al
5 6A. 10/-
Rire o |vvel we 1y 48 1GA) o
SL30  12/6 | UY4L B/8 | 5.0 5,‘ 6AKS B[~
SPa BI8 UYSs  5l-| .o g | BAKT G-
SPEl /8 { V1120 4/- ] ~ | GAKB  5/9
BPGL 4[| V1507 5[- [ 20264 B[ gu7y
SP2L0  6/8 | V1924 g0/~ [ 2€3¢ - | garsw W
STV280/40 | VPog ‘g | 2045 g%f,s 6AMG  2/6
svansoh | Ve g {2051 13- | S4ME &
10/- | VR105/305/- | 2D21 5/ | GAGEW -
S11E12 10/- | VR150/305/- | 2X2 3/- | 6ARE  4/-
T4l  12/6 | VU33A 4/- | 3A4 3/ | GAS6W )=
TDOX-20 VU39  6/- | 3A/L08AR0/~ | gaR7G 15/=
70/- | vX3208 5/- | 3A1467 55/~ | 6ATE 4/
0C16 20/~ OCSID 5/- 0C201 12/6 XCL4l 10/-
0022 28/- O0C8IM 5/- OC202 13/6 XCl42 15/-
0C25 96 0Cs2  10/- 00203 10/6 XC155 20/
0C35 12/6 O0C82DM 5/- O0C204 17/6 XC156 22/6
S g oon s oo e R U
- AAZI2  §/-
oo U8 omm 5 acies v oNate 1%
0C73 g/~ OCI70 6/~ BCZLL %6 aN1090 20/6
0OC8l 5/~ 0C200 7/6 BY3S 76 2N1091 99/-
TP22  5/a) VX395 4/- | SA/167/M 6AUG 6/
TP25 15/- | VX8122 5/ 25/~ | 6AX4 s;-
TT11  5/- | VX8124 5/~ | 3BT 5/~ | 6B4G  17/-
TT15 35/~ | W2l  5/- | 3B24  9/- | 6B7 6/-
TTRSL 45/- | W118 10/- | 3D6 4/- 1 6BBG  2/6
TZ0520 4/- | W19 8/- | 3E29  50/- | 6BAG6 5/
TZ20 18/~ | X66 /6 | 34 6/- | 6BA7 5[
UsL 18/~ | X76M %/8 3Q5G’l‘ 7~ | 6BE6  B/6
Ul2/4  8/- | XS1M 18/- | 384 5/- | 6BI6  7/6
meogmE oo e mp o
U2 13/ | Y63 5y 4027 35/ | omey op
A A I
5 .1 541736 5)- | 604 2/~
Us2 4/ Z800U 20/- | 5A174G 5/- | 6C5G zljs
3%81 1117,;6 28010 1{815- 5B251M§UI- 6C5GT /-
R - | sB2s2M 35/- | 6C6 4/-
g Al o ALTOl
- | 1B2 h = =
UBC4l 6/- | 1C5GT  6/- | 5B254M 40/~ | 60HB 4/’6
%ggg gfg 1psaT 6’5 5B255M35;— 6021  80/-
1E 7/6 | 5R4GY 9/ | 6016  9/-
UBLa1 10/- | 1¥2 3/- | 5T4 7- | 6OW4  19/-
UCC8s 6/6 | 1G6GT 6/- | 5U4G  4/8 | 6D6 35-
UCF80 9/6 | 1L4  2/6 | 5v4¢  8/- | 6E5 B/-
MANY OTHERS IN STOCK include Cathode

Bay Tubek and Special Valves, UK. Orders below
£1 P. & P. 1/-; over £1, 2/+; aver £3, P. & P. free
C.0.D. 3/6 extra. Overseas Postage extra at cost.

SF5GT /9 | 8D2 2/
6F6G 4/« | 9D2 8/~
6F7 6/- | 9D6 8/~
6E8G  6/6 | 10F9  9j.
6F12 4/~ | 12A6  8/¢ .
Gf:ﬁ gf- 10P14 1g;- :
6 - | 12AH7 5/- H
brxs sﬁf' 13AT ﬂ' The valve with
b 1 .
6%%% ?;2 1oave & a fuarantee
8 12AU7 6/~ | 3523 = -
6T4WA 10/~ | 12ATTWA 3gz4GT lgf_ igég gi
ST Si' 12AX7 ?slls il T I
- - | 87 - 1 162
6J6 3/6 | 12AY7 10/-) 38 45- 2051 4511..
gggg g;- gggg 3,’5' 2158G 6/ § 40430 sg’-
- = | 500D6G27/6 | 4063 -
6J7M  8/- | 12BHT Y- GT 4313C 20/~
SKOGT 5/8 | 1908 g/ | 9E6GT 8 [ 570y 5
6K7G 8- | 1om1 17| 34 WS|Z0L O
SKIGT 49 [ LaHo 2l gs S leono 5L
K8¢  3)- 12J5GT 2/68 | oo 6" 6064 7/-
SKSGT afa | 1977GT 615 o ol | soss e
6K8M  6/6 | 12K7GT 2/- | - 3j- | 6080 28/
6K256 24/« | 12K8M 10/~ b3 6/5 6146 25/
¢L5G 8/~ | 12Q7GT 3/3 | 1% B~ | 7188 1/9
SLO6GA 7/6 | 128A7 ¥ | oo 576 | 7475 2/~
6L6M 11/- | 12507 4/6 | 50 /8 s01aa 2510
617G 4f- | 12867 /-1 ar  M-lasoe0 15
6L3d 3L 1 128H7 gf. | 5% BEg05 gy
6LD20 5/8 | 12877 5/ | $542 8 1g06n g
6N7 6/- | 128K7 5/ I~ | 3003 8/-
gmg 1521;9 128N7GT 210;’1’? gje | 2004 206
P2 - “pin 06
6Q7G 5/~ | 128R7  5(- | 220PA /- 3% Tube?le
6R7 §/6 | 12Y4 2/~ | 220TH 4/- | E4504/B/16
68A7T  Uf-| 1217 Ji- | 225DU 9/- 28/~
ggggm 67,;6 14%7 13;- g%é 2555,6 VCRO7 40/-
~ | 15D2 - = | VCR51750/-
68G7GT 5/- | 192 15/~ | 350B  §/- vcgsmat
63FGT g;g 19G3 40/~ gggi gf 55/
68H7 19G7  5f- 5 517C
6837 5;- 19H1 18/~ | 368A8 380/- VOR 60/-
6877G 6/6 | 19M1  5/. | 393A 27/6 | 3pp7  45/-
GBKT7GT 4/- 1 20P4 12/6 | 408C  80/- | 3EG1  40/-
68K7 5/6 | 21B6 7/~ | 446A  8/- | 5pci  30/-
ss%,ImT 556 25LEGT gf- ;ggﬁ ?gi— 5FPT 12/6
68N7 25¥5 - = | Photo Tubes
68Q7GT 6/ | 9BZ4G /6 | 7I5B 60/~ | GRIB ‘112/6
6887 8- | 2575 7/ TITA  3/- ] 93LA B2J6
GU4GT 9/6 | 26%6GT 8/6 | 7244  15/- | 6097 350/-
R AL AR L
= Valves
6V6M  §/- | 30C15 10/~ | 807 23"/- ACT6  £8
6X4 3/6 | 30C18 11/~ | s08 8/- | cv1i031
6X5G  5/-| 30F5 86 | 813 75)= £3.10.0
6Z5GT 5/3 | 30FL1 10/8 | 815 35/~ | CV2339 £20
6Y6G  6/- | 30FL1219/- | 829B  50/- | K301  £4
ol R A
- | 8 - .10,
7B7 716 | 30115 15/- | 843 5;. 1B24 iag/?
705 10/} 30L17 15/- | 866A 14/- | 2722 28.10.0
7C6 7(- | 30P12 9[- | 884 10/~ | 2754 23
7¢7 8/- | 30P19 18/ | 954 47 | wr4174
787 718 | 30PL1 15/~ 955 2/6 30/-
7Q7 7~ | 30PL13 15/- | 956 2/- | s1/92/E
787 18/~ | 30PL14 15{- | 857 5(= £37.10.0
V7 5/~ | 3516GT 7/-{ 958A  4f- | 714AY 24
Y4 8/~ 35T  17/6{ 1612  5/- | 7254  £5
774 4/6 | 35W4  B/- | 1616 3/- | 7264 18/~

TELEPHONE HANDSET. Standard G.P.O.
new 12/«. P. & P, 2/-,

AVO ELECTRONIC MULTIMETER TYPE CT 38.
AC mains operated 105-126v, & 195-255v, 45-66 c/s.
97 measurement ranges covering DC and AC cur-
rent, voltage, resistance and power output. Accuracy
on DCranges 2% FSD. Accuracy on AC ranges
3% full FSD at 50 c/s. Ranges: DC voits 250mV-
10,000V (10M ohms-110M ohms input resistance)RDC
current 10 A-25A, Ohms: 0-1,000M ohms. AC volts
100mV-250V {with RF measuring head to 250 Mc/s} AC
current—10u A-25A. Power output—50p W-5W. Auto-
matic movement protection against overload, Meter
reverse, balanced measurement facilities. Complete
with all accessories. Laboratory tested condition.
£42.10.0. Carriage 15/-.

MICOVAC VALVEVOLTMETER BY ELECT-
RONICINSTRUMENTS LTD. AC mains or battery
operated.| AC and DC voltage from 2:4-2,400v. AC
voitages from 20 c/s to 200 Mc/s. Ohms from 0-10M
ohms. Meter reverse, batanced measurement faciil-
ties. £19. P. & P, 10/-.

HAMMARLUND SP 600-JX RECEIVER. Dual con-
version superhet. 540 kc/s to 54 Mc/s in 6 bands.
Stability 0-01% or better. In as new, laboratory tested
condition. Price on application.

S Meter for H.R.O. Receivers, Brand new £2.10.0.
Carriage pald U.K.

CRYSTALS for H.R.O. In original National Union
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 for your
needs from our huge selection.

CR 150/6 RECEIVER. 2-32mc/s. in ¢4 bands. Double
converslon. Miniature vaives. 8 posltions 1stosciifator
selector, variable band with 100c-13ke bullt in cali-
brator, 4kc bandspread, valve metering and signal
indicator, Nolse limiter, £49. Orlginal P.S.U. £7.10.0.
Carrlage 20/-.

type;

MOVING IRON METERS

1SVAC 21" round panel oo 0o 0o

500 VAC 23" round clip fix .. ao
P. & P. all the above 3/- each

MINIATURE METERS

General Electric 11” round fiush, 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, fiush, ring nut mounted 500 mA FDS, Cali-

brated 0-1 mA, 20/-. P. & P, 3/-.

LABORATORY TYPE VOLTMETERS

180V AC/DC 8" mirror Scale in wooden boxes, 94" x

83" x 3" with carrying handle, brand new, 32/-. P. & P.

3=

METERS, 41" x 43", 4” iong mirror scale panel moun-

ted, callbrated 0-1maA, 55/-. P. & P. 3/-.

32/44FT. AERIALS each consisting of ten 3ft., Zin.

dia. tubular screw-in sections. 14ft. (7 section) whip

aerial with adaptor to fit the in. rod, insulated base,

stay plate and stay assemblies, pegs, reamer, hammer,

etc. Absolutely brand new and complete ready to

eract, In canvas bag, £3.9.6. P. & P. 10/6,

A.R.B8D. RECEIVERS. Fully reconditioned, £55.

Rebuilt model £85. Carrlage paid U.K.

MARCON! SIGNAL GENERATOR TYPE TF144G

86 kefs-25 Mc/s. Excellent laboratorytested condition

with all necessary accessories, £45. P. & P, 15/,

BOCNTON STANDARD SIGNAL GENERATOR
MODEL 80. Frequency 2-400 Mc/s in six ranges. A.M.,

2718
25/—

P. C. RADIO LTD.
170 GOLDHAWK RD., W.12
SHEpherd’s Bush 4946

400 and 1,000 ¢/s. and external modulation. Provislon
for pulse modulation. Piston type attenuator, 0.1 [IA'S
100mV. Separate meter for medulation level and carrler
level, Precision flywheeling. 117v. A.C. Input, £95.
Carrsage 30{-.

RADIO FREQ.: THERMO-COUPLE METERS

300mA 21" round panel . 6o .. 25~
350mA 2” round piug-in b oo .. 14/6
1 Amp 21" round proj. oo og .o 1118
2.5 Amp 2” square panei 0o a0 .. 22/6
3 Amp 2” square panel . . .o 228
5 Amp 2% square panel .. oa .. 228
. & P. 3/~ each

DC MOVING COIL METERS

10-0-104A 23" round panel 00 a0 .. 25/-
160-0-100 A 21’round panel . 25—
200 A 2”round panel sealed Cahbre-ao .. 226
200, A 31" round panel o ga .. 32/6
750-0-7501L A 27 round plug-in oa oo . 20/-
0.1mA 1” round nut fix .. 228
1mA 21" round ¢lip fix, metal ciad .. 218
imA 2, round pane! . oo . 30/-
1mA 2” round panel sealed og .. 27/6
1imA 3" round pangl ag . 30/
SmA 27 round clipfix panel or pro;. . 20/-
5-0-5mA 1 rcfund panel .- 0o .. 17/8
T5mA plugim. .. oo 0o . 14/-
100mA 1’”Dro;. : P+
100mA 11" round panel oD 0o .. 17/6
100mA 24" square panel oo aa .o 19)-
160mA 31" round panel oo 0o . 25/
2 Amp 21" round panel . oo . 22/6
5-0-5 Amp 21" round panel ao .. . 25/-
8 Amp 21" round panel oo . .. 25/
25 Amp 31" round proj. . oo o 2778
50 Amp 24" round panel . o .. 27/8
20vDe 2” square panel e e oo 19)-
40 vDC 3;” round clip fix .. . -1
150 VvDC 4” round panel oa oo o 28/
1.5K V with res 2" round panet .. . 2718
1500 V Electrostatic 2” round plun in . 2706

l Open 9-5.30 p.m. except Thursday 9-1 p.m.

PERSONAL CALLERS WELCOME |
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Practical Wireless Classified Advertisements

P T

The pre-paid rate for classified advertisements is 1/6d. per word (minimum order 18/-), box number 1/6d.
extra. Semi-displayed setting £4. 12s. 6d. per single column inch. All cheques, postal orders, etc., to be

made payable to PRACTICAL WIRELESS and crossed ‘““Lloyds Bank Ltd.”

Treasury notes should

always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise-
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., Tower House, Southampton Street,
London, WC2, for insertion in the next available issue.

SERVICE SHEETS

SERVICE SHEETS. 5,000 Models, 4/— each.
48 hour service. 59 Station Lane, Featherstone,
Pontefract, Yorks.

SERVICE SHEETS. RADIO, TV. 35,000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
Maudling Bk., Preston.

SERVICE SHEETS for all makes, Radio, T/V,
Tape Recorders, 1925-1966. Prices from 1/-.
Catalogue 6,000 models 2/6d. Free fault-
finding guide with all Sheets. Please send
stamped addressed envelope with all orders/
enguiries, HAMILTON RADIO, Western
Road, St. Leonards, Sussex.

SERVICE SHEETS (75,000) 4/- each. Callers
welcome. Always -open. South Street,
Oakenshaw, Bradford.

RADIO TELEVISION over 8,000 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 Martborough Street,
London, W.1

Please supply Service Sheets for the following

WE R 5800000000000 00000600000000000
Modef No...cvevvvennnnnn, Radio/TV
Make: ......... S B0N000000600000000000
Model No.ovovovvnennn.n. Radio/TV
Make: .......... 1000D00000000000a00 00
Model NO.. . cvvvvnnvnnnnn Radio/TV

I require the new 1967 List of Service
Sheets at 1/6 each plus postage.

(please delete items not applicable)

encloseremittance of ... ... ...........
{which inciudes postage)

MAIL ORDERS ONLY (May) PW

MISCELLANEOUS

CONVERT ANY TV SET into an Oscilioscope.
Diagrams and instructions 12/6. REDMOND,
42 Dean Close, Portslade, Sussex.
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MISCELLANEOUS

(centinued)

ALUMINIUM CHASSIS, PANELS, etc.
Quick service, ‘One-offs’ welcome. Send sketch
for quotation (stamp please). Trade supplied.
FAIRISGRADES LTD., Barling, Nr. South-
end, Essex.

BERNIESOUND (AUDH) ENGINEERS}
Design-Build-Repair-Modify
All types of Electronic Equipment

For estimates write to:—
Mr. Brown, 1 Effie Place, London, S.W.6.

IDO (reformed Esperanto). More clegant,
precise and easier; more likely to be officially
adopted. Brit. Ido Soc., 31 Parkside Gardens,
London, $.W.19.

— ELECTRONIC MUSIC? ]

Then how abous 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 €. 8., 20 Maude Street,
Darlington, Durham. Send 3d. stambp.

BOOKS & PUBLICATIONS

AUDIO, America’s foremost journal. Year’s

subscription 43/-, specimen copy 4/-. All

American radio journals supplied—list free.
\EN{LLEN (Dept. 40), 61a Broadway, London,
.15.

A Guide to Surplus
Communication Receivers

A detailed guide to thirty-one receivers:—

AR88D CR100 P104 R1132
ARSBLF CR150 R107 R1155
BC312 CR150/2 R109 R1392
BC342 CR150/3 R206 R1475
BC348 PCR R208 TCS
BC453 PCR1 R209 52 set
BC454 PCR2 R216 HRO
BC455 PCR3 R220 Senior

7/6 P. & P. 1/~, Mail Order only fo:

ADKINS, Dept. PW, 72 Courtenay Avenue,
Harrow, Middlesex

TAPE RECORDERS, TAPES, Etc.

TAPES TO DISC—using finest professional
equipment 45 rpm—18/-. S.A.E. leaflet.
DEROQY, High Bank, Hawk Street, Carnforth,
Langs.

SOUND RECORDINGS

A UNIQUE TAPE BUY! Top brand 7Zin.
2,4001t,, 25/-; 5%in., 1,200ft. 15/-. P. and P.
L at 2/-, 2 at 2/9, 3-6 at 3/6. Bargains in all
sizes. S.ALE. for list. E. C. KINGSLEY AND
CO. LTD., 93 Tottenham Court Road,
London W.1., EUSton 6500.

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:
écv% I(lDept. 542), Parkgate Road, London,

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies
during 1967. Grants available. Day and
Boarding students. Stamp for prospectus.
Wireless College, Colwyn Bay.

BECOME ‘Technically qualified® in your
spare time, gunaranteed diploma and exam.
home-study courses in radio, 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 ‘Saris-
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.
113‘68kK) Aldermaston Court, Aldermaston,
E€TKS.

TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for L.E.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B., eic.
Many unique diploma courses
incl. Closed circuit TV, Numer-
ical control & Computers. Also
self-build kit courses—valve and
transistor.

Write for FREE prospectus and find out
how ICS can help you in your career.
ICS DEPT. 541 PARKGATE ROAD
LONDON, S.W.11.




PUBLIC APPOINTMENTS

TECHNICIANS/JUNIOR TECHNICIANS
required (a) experienced in electronics and
preferably with ability in the use of machine
tools for applied acoustics research labora-
tories, and (b) to do interesting work for
research laboratories, including photographing
and electronic assembly. Salary Junior Tech-
nician £366-£624 p.a., Technician £698-£1078
depending on qualifications and age. Applica-
tion forms obtainable from Superintendent of
Laboratories, Physics Department, Chelsea
College of Science and Technology, Manresa
Road, London, S.W.3. Tel. FLA 6421 ext. 28.

SITUATIONS VACANT

ARE YOU Interested in Electronics ? Do you

want an interesting job making, testing and

installing specialist sound equipment? If you

do, write to the Managing Director, Stage-

sound {(London) Ltd.,, 11/12 King Street,
Covent Garden, W.C.2.

ALDERMASTON COURT POSTAL TRAIN-
ING for B.Sc. (Eng) Part 1., AAMILE.RE.,
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.
£6911((), Aldermaston Court, Aldermaston,
erks.

RADIO & TV Exam. and Courses by
Britain’s finest Home-study School. Coaching
for BritI.R.E., City & Guilds Amateur’s
Licence, R.T.E.B., P.M.G. Cert., etc. FREE
brochure from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

SITUATIONS VACANT

(continued)

SITUATIONS VACANT

(continued)

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
patts 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 "0 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-—£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, Gilos,

FULL TIME ASSISTANT experienced in
handling components required. Retail shop.
S day week. Please write giving age, experience
salary required. FRANK MOZER RADIO,
5 Angel Corner Parade, Edmonton, N.18.

BIDEFORD RELAY require a qualified Relay
Engineer. Good salary dependent wupon
experience in the Television Relay field. Clean
driving licence essential. Apply to The
Secretary, Bideford Relay Ltd., 26 Market
Place, Bideford, Devon.

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, etc. write for 132-page
handbook — FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY. (Dept. 137K), Aldermaston
Court, Atdermaston, Berks.

METAL WORK

ALL TYPES Metal Cabinets, Control Panels,
Chassis, made to order. One-offs welcome.
Send specifications, sketches, etc., to HAWLEY
SUPPLY CO. (ELECTRICAL) LID.,, 5
Ethelbert Road, Hawley, Dartford, Kent.

METAL WORK: All types cabinets, chassis
racks, etc., to your specifications. PHILPOTTS
METAL WORKS LTD, Chapman Street,
Loughborough.

(continued on next page)

MINISTRY OF TECHNOLOGY

Qualifications

Pay and Prospects

Holidays

General Information

be sent to: '

CAREER OPPORTUNITIES FOR THE SKILLED CRAFTSMAN

Opportunities exist for craftsmen in the Grade of Mechanic Examiner in both the Aeronautical Inspection
Directorate and Electrical Inspection Directorate. The work will cover a wide range of electronic, electro-
mechanical and mechanical equipment, and metallurgical work connected with the aircraft and electronics
industries. There are vacancies in well-equipped laboratories at Bromley (Kent), Woolwich and Harefield
(Middx.), and at firms’ premises in London and the Home Counties.

A recognised apprenticeship or equivalent experience or training (including
training in H.M. Forces).

Greater London Area £17 8s. 0d. to £18 18s. 0d. for a five day 40-hour week.
Overtime available in certain areas. Opportunities for promotion to higher grade
posts with salaries up to £1,650 p.a. for men who possess or obtain the necessary
qualifications, e.g. O.N.C. or C. & G. Final Cert.

ginﬁe off allowed and fees paid for attending approved courses at Technical
olleges.

2 weeks (80 hours) rising to 3 weeks (120 hours) after 5 years’ service in the grade,
plus 84 days public holidays. i

Paid sick leave scheme in operation.

Applications, giving brief details of apprenticeship and/or experience, and stating location preferred, to

MINISTRY OF TECHNOLOGY,

E.LD. (A.O./C.S8.),

“AQUILA”, GOLF ROAD,
BROMLEY, KENT.
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FOR SALE

FOR SALE: Philips Transworld De-luxe
Portable Receiver L6X38T. Condition as new.
Offers. J. DEANE, 36 Manor Court, Leaming-
ton Spa.

HAMMER PATTERN
HAMMERITE BRUSH PAINT FOR
PANELS, METALWORK

3/6 TIN @ JUST BRUSE ON @

‘WITHSTANDS 150°¢C. OIL, WATER ETC.
2% oz, tins .,., 3/6 §gallon, ..... 85/-*
ipint ,,...... 76 1gallon ,,,...58/-*
1pint supuins. 15/~ (* sent by road)
Carriage: Orders up to 8/, 9d.; up to 10j-, 1/9;
over 10/-, 3/-. Colours: blue, silver, black or bronze.
Return of post service, Monday to Friday.

From yowur component shop or direct from the

manufacturer;
FINNIGAN SPECIALITY PAINTS (PW)
Mickley 8quare, Stocksfield, Northumberland.
Tel. Stocksfeld 2280,

SPECIAL OFFER. GRUNDIG MAL. 2 Tran-
sistor Pre-amps for Tape Monitoring or
Microphone Boosters, 47/6, post paid. LIST
PRICE 4 GNS. LEE ELECTRONICS, 400
Edgware Road, Paddingion 5521

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 j-track stersophonic
record/play heads for Transistor Circuits
at 55/- each. Also available #-track and
fuil-track monophonic Ferrite FErase
Heads. All heads complete with technical
specifications. Send S.A.E. for details.
LEE ELECTRONICS, 400 Edgware Rd.,
Paddington 5521.

TRANSISTORS
SPECIAL OFFER

1 watt S.T.C. 300 mc/s N.P.N.
Silicon Planar Transistors, limited
stocks £1 for 6.

WITH DATA

FOR SALE

{continued)

FOR SALE, Eddystone 770/R. 19 valve
communication receiver. Coverage 19M/c. to
165M/c. Condition as new. Box No. 67.

TN S reanlenroaids TR Faanads

LT F - STRIN

AR el P —

ta a0 Al LETIKG GREY HAM
nr Bl AL K WH[H H.LE {ﬂ HAE

Yukan Atrosol spraykit contains 16 ozs. fine quality foine, yukan Ajr,

dyrable easy instant sprav. No stove baking required. P'VJ"E Acrosels

Hammers available in grey, blue, gold. bronze

Modern Eggehell Black Wrinkle (Crackle}allac [4ji1 |iaciude

at our counter or 15/11, carriage pafd, per push- Zinc Chromate

button sell-spray can. Also Durable, hear and water §p/imner,

resistant Black Mate finish (I2 ozs. self-spray cans

onfy) 13/} ] carriage paid.

SPECIAL OFFER = | can plus optranal tran ferable .

fsnap-on trigger handle (value 5/-) for 18/11, carriage |Anti-Taroish

‘pl“LChm:e ot 13 sellspray plain ceioars ana primer || G0id
(Motor car quality) alse avalabie, and Metallic

Please enclose cheque or P.O. for total amount to: {finishes.

YUKAN, > .

307a EDGWARE ROAD, 9@-&\
LONDON, W.2. £

Lom 11 day Saturday  Closed Thursday sfterncons. ko e |

Cleor Lacquer,

Dept. PW/5

MORSE Y% |
EASY -

FACT NOT FICTION. If you start right you will
be reading amateur and commercial Morse within
amonth,
Using sclentifically prepared 3-speed records you
automatically learn t0 recognise the code
R ‘HM without translating. You can’t help it,
it’s as easy as learning a tune.

For full expla.xéatory booklet enclose 8d. in

stamps to: G3CHS/P.
435 GREEN LANE, PURLEY, SURREY
S.T.D. 01-660.2896

ANALOG
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
vour eye on the null meter. (And all this from
a 13 volt cell!) The Instruction Manual covers
MAC-1'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 6s carriage.)

You would probably like more information:
just send a 4d stamp to:

I-COR SYSTEMS (File W2)
18 Stamford Hill, London N.16

WANTED

3/- each. OC44, 0C45, OC79,
0C71, ocC81, 0C81D, 0C200,
GET16, GET20. :

4/- each. AF114, AF115, AF116,
AF117, OC170 OC171.

5/- each. OC139, OC140, GET7,
GET8, GET9, XC141, BY100,
0A211.

BSY27 7/6 each OC20 10/- each

ZENER DIODES
All volts between 3.9v. and 26v.
iw 3/6 each, 1.5w b5/- each,
7w 6/- each.

Send 6d. for full lists:—
inc., S.C.R., Zeners.

CURSONS

78 BROAD STREET
CANTERBURY, KENT

WE BUY New Valves, Transistors and clean
new components, large or small quantities, all.
details, quotation by return. WALTON’S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

VALVES WANTED, brand new popular
types boxed. DURHAM SUPPLIES (C),
175, Durham Road, Bradford 8, Yorkshire.

RECEIVERS & COMPONENTS

TRANSISTORS, UNMARKED, UNTESTED,
40 for 10/-, p. and p. 1/-, 4 packets post free.
Relays, thousands of types, special catalogue
free. General catalogue of Mechanical and
Electrical Gear, Tools, etc. (5,000 items), free.
K. R. WHISTON (Dept. PRW), New Mills,
Stockport. '

Radio—TV—Electronic
Components

BARGAIN PRICES
NEW TRANSISTORS

OC44, 0OC45, OCTl, 0OC72, 0C8l,

OCB8ID, OC82, OC82D, all at 2/6 cach.

AF114, AF11S, AFlhl6, AF117, at 3/-
eac

BY 100, 6/- each. BOA low loss v/holders
at 1/6 per dozen.

Edgewise Volume Controls with Switch
SK, Jap Replacement, 3/6 each.
PP3 Battery Clips with Leads, 1/- each.
4in. Iron Dust Cores, 1/- per dozen.
& P. 6d.)

. HALSE RADIO
61 Coppins Road, Clacton-on-Sea, Essex

NEW 1,000 pf solder-in, feed-through capaci-
tors. 20 for 5/-. G3LXP, 68 Hughenden Road,
St. Albans. Herts. ]

R & R RADIO & TV SERVICE

Dert. P.W.
MARKET STREET, BACUP, LANCS.
Telephone 465

SALVAGE VALVES Tested before despatch

6F18  4/6 U329 5/- S0PL1 4/« 20P4 6/6
6L18  4/€ 10P14 5/- PL36 6/- PCC84 4/
HEF30 1/6 20P5 GJG PL82 3/68 PY81 §&/8

3/- [~ T801 %5/6 T30L 6/
ECL80 3/6 6F15  5/- 10F1 1/8 10P13 &5i6
30F5  5/- EB91 1/- 30FL1 b/~ 2001 2/
PCF80 4/- EF85 5/- PY32 6/- 30PI2 §/-
PL8L 5/ 6/30L2 4/. GU4GT 5/~ PY83  5j-
PZ30  B/- 20P3  B/- EY86 4f=

Speakers. Ex,T.V, 5in- round 6 x 4in., 8/8; 8in. round 68/-;
post 2/-,

Line Ontput Transformers available, State set model No.
Torret Tuners, 8/« post 2/-.

Sean Coils, ete. Quote set model No. with all enquiries.
and 8.A,E. for prompt reply. All goods subject to satis-
faction or money refunded.

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hvstab,
Vitreous. }-20 watt, 12/6. Post Free. WHIT-
SAM ELECTRICAL, 18 Woodrow Close,
Perivale, Middlesex.

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.

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

BARGAINS ! BARGAINS !

Ex. Government Equipment

HRO’S, AR88's, 19 Sets and equip-
ment, 31 Sets, B44's. 88, 38 and 18
Sets and misceilaneous Surplus
Equipment.

A.J.THOMPSON (Dept. P.W.)

Eiling Lodge, Codicote, Hitchin,
Herts.
Tel.: Codicote 242
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RECEIVERS & COMPONENTS

(continued)

RECEIVERS & COMPONENTS

{continued)

STELLA NINE RANGE CASES In Grey or
Bilack Stelvetite Removable Back/Rubber
Feet. All fitted with aluminium chassis. Cash
refund if not suitable in any way:
4-Channel Audio Mixer. 7" x 3" x 2", 10/3.
3-5 Mc/s Phone Transmitter. 8" x 6” x 47, 18/8.
Transistor Tester. 6” x 3" x 27, 8/86.
i.lz}é‘Pre-ampliﬁer as TypeD.85 x37"x3§"x2%",

gégl'nal Generator Test Gear No. 2. 9" x 6 x 3%,

Mighty Light. 82" x 31" x 34", 15/6.

Model Train Controller. 88" x 5" x 3”, 17/6.
Linear Scale Cap Meter. 81" x 5" x 4", 18/8.
The Explorer. 64" x 43" x 23~, 11/6.

Other sizes in stock. S.A.E.

P.O. UNIT1x3
Each unit contains:

612 way Miniature Sockets.

2—12 way Miniature Plugs cfw Screen Lead.

1—6 way Miniature Socket.

1—21.F Condenser 250v. DC.W.

1—11.F Condenser 250v, DC.W.

1—Induction Coil P.Q, No. 3/16.

1—Retardation Coil 400r.

1—Selenium Rectifier Tvpe 280/LUG5SA.

1—-QOperators 4-pin Jack Socket.

3—8-pole Changeover Toggle Switch with

spring return to ““Of".

3--180r-3W Resistors.

3—19v Miniature Lilliput Screw Cap Lamp

Holders with lamps and white blastic lens.
etal 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/- each, plus part post 5/-.
Assorted High Stab Resistors, 7/6, 100.
Assorted Syflex P.F. Condensers, 7/6, 100
Thin Paxolin Sheet, approx. fg," x 127 x12’
6 sheets for 5/-.
White Plastic Sheet, approx. /" x 6}° x 24"
Suitable dials, insulation, case ifronts, ete.
4 sheets for §5/-.
P.0. Relay 2000 ohm, 1B, 5/-, 1M, 1B, 6/-.

gllessey Plugs and Sockets, 12 way, 8/- pr., 6 way
- pr.

6 or 12 way screened cable to match, g/- vd.
Breast Mike, 8/-. Carbon Inserts. 1/6.

Small Component Boxes, 12/6, for 60 samples 6d.
100 volt Hand Generator, 7/8.

Modern lightweight Breast Mikes, Polythene
fitbings. New, 7/6, spare insert 2/6.

Type 3000 P.O. relay. New 6000 ohm coil, 2 sets
of change-over, 8/6.

Printed circuit board, 11”7 x 53" ideal for reuse
with 28 diodes CV488 plus some high stab resis-
tors, 10/- post paid.
Polystyrene capacitors 125 volts wkg., 120,000.
Recent manufacture for computer co. Prices
6d. each, b/- doz., 85/- per 100. Your choice of
values Stock up now and save pounds.F
sample with lists of values.

Siemens High Speed Relay, 5.P.C.0. 1,060 +
1,000 ohms. 6/--

E}nall Sealed Relay 1,700 + 1,700 ohms S.P.C.0O.,

P.0O. Relay. 200 ohms 2 change over, 6/-.

Mains transformer output 350-0-350v at 100mA
+2x5vab2A.1x2vatlA, 1x6.3vat 2a, 15/-,

Extra Small Rotary Transformer by Hoover,

12v in output 300 v suitable razors etc., with cool-
ing fan new boxed. 10/-.

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
Off SHAW HEATH, STOCKPORT
CHESHIRE

TRANSMITTING VALVES, 813 or 4Bl3,
also 811-G.B., 3 Guildford Close, West
Worthing, Sussex. Worthing 6151.

WILSON ELECTRONICS

2/- ea. ACI126, 127, 128; 2G374B, SI18T, 519T.
2/3 ea, OC81, 81D, 82, 82D, 2/6 ea. OC44, 45.
3/- ea. C71 72 170 AC 126, 127, 128.
3/6 ea. AF]IS 116 117 118, 119 125, 1273
ACI107. 4/- ea. AF114 ocC 171, 172. 7/- ea.
0C23, 25, 26, 28. 8/6 ca. OC200. 11/-
AD140. 11/6 ea. OC35, 38.

20, BRADBOURNE AVE., WILFORD
NOTTINGHAM

BRAND NEW
TELEVISION TUBES!

2 YEAR GUARANTEE. VAST RANGE
12" £3; 14" £4 (not CRM141)
17" £5.15.6; 19" £6.17.6 etc. etc.
Carriage 12/-
Also British valves, lists free!

PHILIP H. BEARMAN, 6 Potters Road,
New Barnet, Herts. Bar 1934/7873.

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.

SHORT-WAVE

H .A. a KITS

NEW RELEASE: MODEL “'DX"

Famous for over 30 years for Short-Wave Equip-
ment of quality, “H.A.C.” were the original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfled
customers—including Technical Coileges, Hos-
pitals, Public Schools, R.A.F., Army, Hams, ete.

IMPROVED 1967 RANGE
One-valve model “DX", complete kit—price 56/6
(Postage and packing 3/6.)

Customers say: ‘“Definiteiy the best one-valve
#.W. Kit available at any price.” This kit contains
all genuine short-wave components, drilled
chassis, valve, accessories and full instructions.
Ready to asserible, and of course, as all our
products—fully guaranteed. Full range of other
8.W. kits still available, including the famous
model “K" (recommended by radio clubs). Al
orders despatched by return. {(Mail order only.)
Send now for a descriptive catalogue, order form.
ete., toi—

""H.A.C.” SHORT-WAVE PRODUCTS
29 0ld Bond Street, London W.1

AT A A

EQUIPMENT CABINETS
OF DISTINCTION

HHHHHHUHHT TR U

Imperial
DU HERHTTTETT T THTHIHE

2
= ® Tllustrated in this advertisement are
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two fine cabinets from the Lewis
Radio Range.

® These cabinets are just two of a
really extensive range.

® EBach one carefully made by British
Craftsmen and soundly constructed
from the best materials available.

@ Fill in coupon below to obtain FREE
catalogue showing this wonderful
rahge of cabinets.
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| mgg THE NEW LEWIS |
| K¥=" RADIO CATALOGUE 1§
I Designéd to assist your choice of l
I Cabinet. I
The New Lewis Radio Cabinet Cata-
I logue—-the most comprehensxve ever I
prepared. Sent absolutely FREE!
| Pleasesend your FREE cabinet catalogue. i
I NAME .iiiiriicriirerenies |
: ADDRESS ....ccecitierneanes 000a5008000 :
[T OTRORPo (Dept. P57) |
1 Capitals please I
i |
1 s 1
HLEWI !
| |
I 100 Chase Side, Southgate, London N.14. |
i Tel.: Palmer's Green 3733/9666 i
L-———--—-—_—-J
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BROADWAY

ELECTRONICS

GARRARD 4 SPEED DECKS WITH CARTRIDGE:
Autochangers: AT6 Mk IT £8.19.6. Autoslim £5.5.0.

5.19.6,
AT5—Mono £6.10.0.
P. & P. all changers 7/6.
SINGLE PLAYERS:
8P25 with ca.rtrldge stereo or mono, £9.19.8. SRP 12,
£450,P. & P 76
CARTRIDGES
Stereo: EV286, 25/- GP83, 15/-. Reuater, $TD/2, 17/6.
Mono: GC8, 15/- GC2, 15/- Sonotone 2T/S8, 15/~.
GP67, 15/-. P. & P. 1/
MICROPHONES:
Xtal Hand Mikes,
BM3 and 200C 30[— P. & P. 2/-. 8tand for same
8/6 & 12/6. P. & P. 1/9. ACOS Mike 45, 21/-. ACOS
Mike 40, 18/6. Dyn, Mike DM-391, 22/6. CM21 Xtal,
12/6. CM20 Xtal, 9/6. Magnetic Hm 63C withremote
control switch, 15/-. Telephone Pick-up 10/6. P. & P.
1/-. Xtal Lapel Mike, 7/6. Guitar Mike, 12/6. P. & P.
6d.

SPEAKER ENCLOSURES
Tony Corner Cabinet 20 x 10 x 7in. takes 10 x 6in.
speaker covered in Rexine and Vynair, 45/-. P. & P.

5/-.

glake cabmet sxze 18 x 24} x 9%in., fabric covered
4.10.0. P

Haydon, 16JL x 15 x 7%m fabmc covered suitable for

12in. speaker, 45/-, P. L 7/6

Haydon Enclosure ﬁtted w1bh 12in. speaker and

volume control £4.17.6. P. & P. 10/-.

Hi-Fi Bookshelf speaker enclogsure foam Hned,

cabinet size 104 x 5% x 7iin. Teak finish, £3.0.0.

P. & P. 3/6.

‘Wooter for above £3.0.0. P. & P. 2/6. Tweeter 12/6.

P. & P. 1/6. Condenser for crossover 2/6. Terminals

2/6 pair. P. & P. 6d.

PLINTH Teak finish to match above Hi-Fi speaker

size 174 x 14 x 4in. for Garrard 1000, 2000, 3000,

AT60, SP25, £2.17.6. P. & P. 4/6.

SPEAKERS:

Elac Heavy duty Ceramic Magnets 11,000 line, 10in,

round 10 x 6in. 3 ohm or 15 ohm, 42[6. . & P. 3/6.

8in. round 15 or 3 obm, 38/6, P. & P. 3/6. E.ML

13¢ x 8in. 15 or 3 ohm, 42/8. P. & P. 3/6. B.M.I,

Tweeter, 12/6. P. & P. 1/6. R.T.C. 12in. 20 watt 15

ohm Ceramic magnet £5.5.0. P. & P. 3/6. 8 x 4in.

Elliptical 30 ochm 30/-. P. & P. 3/6. All other

speakers supplied—Goodmans, Bakers, W.B.,

Wharfedale, Eagle, Tripletone.

BARGAINS IN TRANSISTORS:

AC127, AF114, 115, 116, 117, 118, 119, 0C169, 170,

171, 172, 200, 202, 203, 204, 5/6.

0072, 75 82, 83, AAZ12, BY38, BCZ11, 3/6. OC71,

81, 8/-. R.F. Packs 1 OC44, 2 0045 8/6.'AF Packs 1

OCSID 2 0C81 (Mullard), 8[6 A.F. Pack 1 GET119,

5/6. GET113, Red Spot, 2] 0026, 28, 29, 9[6

ORP12 Light Cell, 8/6. Diodes OASI 2[3 0A91

0A95,1/9.P. & P. on above 6d.

TRANSISTOR ELECTROLYTICS:

1,2,4, 5,8 10 186, 25, 32, 50,100 mfd 15 volt working,

13.P. & P

250 m,fd DC 3/- 5/00 mfd 12v DC, 3/-. 500 mfd 50v
C, 5/-. P.

RE’SISTORS % watt 10% from 8.3 ohm to 10 meg 5d.

each. 4/~ doz.P. & P

EARPIECES WITH CORD AND 3.5 mm. plug. 8 ohm

magnetic, 3/, 250 ohm, 4/-. 180 ohm with clip, 8/6.

Xtal 4/-.P. & P.

TRANSISTOR SPEAKERS 8 ohm 2in., 8/6; 3in.

10/6; 3in. 12/6. P. & P. 1/-.

PANEL LIG] , 6v. Red, Blue, Green, Yellow,

‘White (uses Lilliput bulbs) 8/~ each P. & P, 6d.

NEONPANELLIGHTS 200-250v.8/-cach.P. &P 6d.
m CONDEN: ERS for Cross-Over Units 2
2/6. P. & P.

ROTARY SWITCHES

2 pole Mains wat,ch 8/-. 1 pole 12 way, 2 pole 2 way,
3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 3/6 each.
P.

PUSH BU’I"I‘ON SWITCHES, 4 button, 2 banks of 6
SPCO 1 bank of 5 S.P.C.0. 1 off button, 5/6.
P. &P

BA’I"I‘ERY CHARGER TRANSFORMERS AND
RECTIFIERS 4 amp. GEC Rect., 15/, Heavy Duty
Transformer, 85/-, P.& P, 3/6. 1 amp. Westmghonse
contact cooled rect., 7/6. Transiormer 12[6. . &P.
8/-. Large Croe. Chps 2/6 per pair, P. & P. 6

FERROX ROD AERIA] L with coils, 8 x %m 5/6.
4x3in.4/6. P. & P.9d

Stocklsts of @ Eagle Products @ Goodmans @

B. @ Wharfedale @ Bakers [} Trlpletone [ ]
Lmear, a,ll malkes of
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)

AT60 £10.19.6. 3000, £8.8.0. 2000, £6.19.6, 1000,

h A AdAdbldllldlddlldedddldldllddsdd

» NEW 1967 Edition

WORLD RADIO TV
HANDBOOK

22/- Postage 1/-

TV FAULT FINDING a Data Pub: 8/6.
Postage 6d.

Vastenhoud. 12/6. Postage 1/-.

HOw TO TEST ALMOST EVERY-
THING ELECTRONIC by J. Darr. 23/-.
Postage 9d.

LOUDSPEAKERS & LOUDSPEAKER
CABINETS by P. W. Van Der Wal. 15/-.
Postage 1/-.

QUESTIONS & ANSWERS ELEC-
TRONICS by C‘. Brown. 8/6. Postage 9d.
RADIO VALVE DATA Compiled "WW”
8th ed. 9/6. Postage 9d.

QUESTIONS & ANSWERS RADIO &
TELEVISION by H. W. Hellyer 8/6.
Postage 9d.

UNDERSTANDING TELEVISION by
J. R. Davies. 37/6. Postage 2/6.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDON W.2,

Phone: PADdington 4185
Closed Saturday 1 p.m.

Resistors

W 10% High Stab, Class 1. Low Noise 3/-per Doz.
Capaeitors

Min. Electrolytics, Ass or Single value 9/~ per Doz.
Polystyrene sub-min. 25V. 109, Ass,
Transistors

Matched Output Xit, OC81D+2 OC81  7/8 perset
Germaninm, Ass, PNP, NPN, AF Types 10/6 per tdoz

Type 1020, PNP, Germanium, AF, 50mW_ 8/~ per Doz.

Type 1021, PNP, Germanium, AF, 200mW 12{6 per Doz.
Type 1024, PNP, Low Leakage, RF.

Power Transisto.

For lete list of Lab y O ts send S.4.E.
to:

Laboratory Components

6/- per Doz.

Germanjum Low Leakage, RF Types  12/- per {doz.

4me/s Typ. 17/6 per Doz.
0C44, 0045, 0C70, 0C71, ACY22, OC81D 2[3 each

(0C26 7/6) (0025 8/6) (0C30 10/-)

LABORATORY EQUIPMENT (ELEC)
38 Crawford St., London, W.1

All goods C.W.0. and P.P. 1/6

_a‘i
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On your own
TRANSISTOR PORTABLE!
* Boosts Pirate and distant stations
% No Plugs—No Connections! Just place
Dewtron Wave Trap near radio.

% Extends Battery life — reduces ‘fading’.
Use in car, caravan, without aerial.
With PP3 battery (life several months).

D.EW. LTD., Dept. P.W., Ringwood Road,
FERNDOWN, Dorset.

SHORT WAVE LISTENING by J. -

SPECIAL OFFERS !
YOU CAN BENEFIT

H.F. SIRENS: Have you found another use for our
powerful yet miniature high frequency horns?
Already they are being used in burglar and fire
alarms, and for all types of equipment where a
clear penetrating sound is required.

1.5/4.5V. D.C. only 8/6 each plus 1/- P. & P. per horn.

AERIAL WIRE: Pure copper, insulated: still
e;rallable in 76 it. reels at excellent price of §/- plus

RELAYS'
1. Miniature plug-in with 2 hght duty ¢/o contacts.

Coil 185 ohms. 4%/18V. D.C. 15/-

2. Minjature plug-in with 4 hghb duty c/o contacts.
Coil 130 ohms. 9/15V. D.C. ]

3. Heavy duty car alarm relay 6/12V. D.C. 3
heavy duty cfo contacts. 27/6.
P. & P. on above items, 1/- each.

4. Base for item (2), 3/9 plus 6d. P. & P.

LOUDSPEAKERS: We carry a range of speakers to

suit every application. Typical examples are:

1. Westwell 0.2W.; 8 ohm: 2iin. dia., /9.

2. Westwell 0.2W.; 8 ohm; 3in. dia., 9/6.

3. Richard Allen l?m, 3 obm with tweeter. 37/6
plus 3/- P

TEST METERS: ITI-2. A superb buy for the dis-
cerning engineer with a limited budget. 20K. ohms/
V.: with all the usual desirable features for testing
and experimenting. A snip at 89/6 plus 3/- P. & P.

T LEAD KITS: Complete with plastic case.
6/9 plig 1/3 P. & P.
RECORD PLAYER AMPLIFIER: Powerful single
valve amplifier (EL 84) with metalrectifier. Complete
with volume and tone contmls 220/250V. A.C.
onty §9/6 plus 3/-, & P.
And, of course, all Smclaa_r and Lander products
always in stock.

‘Write or call now for our components list
BOTHWELL ELECTRIC
SUPPLIES (Glasgow) LTD.
‘ 5¢ EGLINTON STREET
GLASGOW, C.5. Tel. 041 SOUth 2904
Member of the Lander Group

NEW VALVES

Guaranteed Set Tested

24-HOUR SERVICE

1R5 5/6 | DL35 4/9 | EL33 6/3 | PYS1  5/-
185 3/9 | D192 4/3 | EL41  8/- | PY82 4/9
1T4 2/9 | D194 5/- | EL84 4/8|PY83 5/3
354 4/3 | DL96 5/11 | EY51 5/11 | PY¥800 5/11

3V4 5/- DYs6 6/3| EY86 5/3 | PYSOL 5/11
5V4G  7/9 | DYS7 6/3 | EZ40  6/- | RI9 /8
6F1 8/3 | EABCS05/6 | EZs0  4/3 | U25 9/-
6L18  %/3 | EAF42 7/6 | BZ81 4/6 | U26 8/9
660 EBC4l 7/8 | Gz32 8/9 | Ulsl 10/

8
10P13 8/3 | ECC81 8/8 | PC900 8/- | UABCSO 5/~
20F2 10/8 | ECO82 4/6 P0084 5/3 | UAF42 6/11
UBC41 6/6

9 9/9
20P4  12/6 | ECC85 5/3 PCCIBB 8/3 | UBF88 5/9
30F5 9/9 | ECH35 5/9 [ PCF80 6/3 | UCC34 7/9
30P4 11/6 | ECH42 8/9 | PCFS2 5/9 | UCCSs  6/-
30P19 11/6 | ECHS1 5/- | PCL82 6/3 | UCF&0 §/-
DAC32 6/9 | ECH84 7/9 | PCL83 8/3 | UCH42 8/6
DAF91 .8/9 | ECL80 5/9 | PCL84 7/3 | UCH2L 5/9
DAF96 5/11 | ECL82 6/~ | PCLS5 7/9 | UCLS2 8/9

718
DF91 2/9| EF39 8/6|PL8L 6/3|UF4l 7/9
DF96 5/11 | EF41  5/9 | PL82  6/9 | UFag 5/

DKOL 5/6 | EFS5  bj- | PLs4  8j- | TLSt 5/3
DK96 6/3 | EFs6  6/- | Pys2 83 | UY41 4/9
DL33 6/8 | EF89 4/9 | PY33 8/3 [ TIs5 4/9

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured against
damage in transit 84 extra. Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.16

FANTASTIC OFFER ! !! Radiogram
Chassis £8 10s. ( p. & p. 10/-). AM/
FM 4 wave push keys Magic Eye.
Size 18in. x 9in. X 7in. approx.
HARRISONS, 253 Camden High
Street, London, N.W.1.
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TAL ABOUT
BRICKS & MORTAR

Other Outstanding Features.-
SELF-BUILD 4-BEDROOM HOUSE
PUTTING IN A RING MAIN
DECORATING A STEAMY KITCHEN
RIDDING A ROOF OF PESTS

PRACTICAL

DecoratingeBuilding

APRIL ISSUE OUT NOW 2/6

No2 <

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 4" x 21”. (2) 1 Board for Matchbox
Radio. (3) 1 Beard for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. (6)
Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Ama-
feurs. (9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit. (10)
Essential Design Data, Circuits, Chassis Plans, etc. for building.

36 TRANSISTORISED PROJECTS

A very comprehensive selection of circuits to suit everyone’s requirements and
constructional ability, Many recently developed very efficient designs published
for the first time, including 6 new circuits.

- EXPERIMENTER'S
PRINTED CIRCUIT KIT

8/6

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-
Australia, New Zealand
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with
Audio Amplifter. (5) Carrier Power Conversion Receiver. (6) Split-Load Neutral-
ised Double Reflex. (7) Matchbox or Photocell Radio. (8) ""TRIFLEXON'' Triple
Reflex with self-adjusting regeneration (Patent Pending). {9) Solar Battery
Loudspeaker Radio. The smallest 3 designs yet offered to the Home Constructor
anywhere in the World.

3 SUBMINIATURE RADIO RECEIVERS

Based on the ""Triflexon’ circuit. Let us know if you know of a smaller design
published anywhere. (10) Postage Stamp Radio. Size only 1:62” x -95” x -25”,
(11) Wristwatch Radio 1-15” x -80” x -55”, (12) Ring Radio 70" x -70” x -55”. (13)
Bacteria-powered Radio. Runs on sugar or bread. (14} Radio Control Tone
Receiver. (15) Transistor P/P Amplifier. (16) Intercom. (17) 1-valve Amplifier.
(18) Reliable Burglar Atarm. (19) Light-Seeking Animal, Guided Missile. (20)
Perpetual Motion Machine. (21) Metal Detector. (22) Transistor Tester. (23)
Human Body Radiation Detector. {24) Man/Woman Discriminator. (25) Signal
Injector. (26) Pocket Transceiver (Licence required). (27) Constant Volume
Intercom. (28) Remote Control of Models by induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/
Wire-less Microphone. (32) Wire-less Door Bell. (33) Ultrasonic Switch/Alarm.
(34) Seismic Car Alarm. (35 Quality Stereo Push-Pull Amplifier. (36) Light-
Beam Telephone - “‘Photophone”.

PHOTOELECTRIC KIT

BUILD 12 EXCITING PHOTOELECTRIC DEVICES

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manuali, Infra-Red
Sensitive Photocell, Latching Relay, 2 Transistors, Condenser, Resistors,
Gain Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you
need to build a Steady-Light Photo-Switch/Counter/Burglar Alarm, etc. (Project
No. 1) which can be modifled for modulated-light operation.

23‘[:—? PHOTOELECTRIC KIT

.0

PHOTOELECTRIC
BURGL AR ALARM
[INVISIBLE BEAM TYPE)r

< Postage & Pack. 2/6 (UK)
Commonwealth:

SURFACE MAIL 3/6
AlR MAIL £1.0.0

Australia, New Zealand,
S. Africa, Canada & U.S.A.
Also Essential Data C

and Plans for Buil

12 PHOTOELECTRIC PROJECTS. (1) Steady-Light Photo-Switch/Alarm. (2}
Modulated-Light Alarm. (3) Long-Range Stray-light Alarm. (4) Relay-Less Alarm.
(5) Warbling-Tone Alarm. (6) Closed-Loop Alarm. (7} Proiector Lamp Stabi-
liser. (8) Electronic Projector Modulator. (9) Mains Power Supply. (10) Car Park-
Ing Lamp Switch. (11) Automatic Headlamp Dipper. (12) Super-Sensitive Alarm,
OPTICAL KIT Everything needed (except plywood) for building: 1, Invisible~
Beam Projector and 1 Photocell Receiver (as illustrated).

CONTENTS: 2 lenses, 2 mirrors, 2 456-degree wooden biocks, Infra-red fllter
projector lamp holder, buiiding plans, performance data, etc. Price 19/6. Postage
and Pack. 1/6 (UK). :

LONG RANGE OPTICAL KIT 29/6 p.p. 1/6
Send a S.A.E. for full details, a brief description and Photographs of all Kits
and all 50 Radio, Electronic and Phot ic Projects. A led.

EXPERIMENTAL ELECTRONIC KITS
YORK ELECTRICS, 333 York Rd., London S.W.11
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Magnificent 'Continental’ Stereophonic Radio-
gram Chassis with 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
291 ans. (Unlts available separately If required.
Chassis only, 21 gns.).

Special terms available of £10.6.6 deposit
followed by 18 monthly payments of £1.7.3
(total H.P, of £34.17.0)0+17/6 P. & P. Send
£11.4.0 now.

The imperial Stereaphonic 4 waveband chassis
has the most advanced speclfications yet offered
inthis country. There is a built-in ferrite rod aerial.
seven piano key buttons, controlling mono/stereo
selection.GramLong-Msedium-Short-FM-ON/OFF.
The unlt comes complete with two 10” elliptical
loudspeakers plus a mono/stereo 4 speed auto-
matic record changer. Complete £41.8.6.
Chassis only, 291 gns.

Special terms available of £13.16.6 deposit
foliowed by 24 monthly payments of £1.8.10
(total H.P. £48.8.6) +17/6 P. & P. Send £14.14.0

now.

EMPEESS  HI-FI
STEREOPHDMIC CHASSIS

AM{EM

Mﬂs =

This most advanced radiogram chassis with
automatic push button selection covers short,
medium and long wavebands plus V.H.F.fF.M.
Offered complete with 2 10 x 6 speakers 4 speed
Stereo/Mono autochanger only £35.19.6. Chassis
only, 251 gns. Special terms available of £12
deposit followed by 18 monthly payments of
£1.11.7. (total H.P. £40.8.6)1+17/6 P. & P.
Send £12.17.6 now.

All Lewis Radio equipment inciuding valves
arefully guaranteed for one yvear free of charge.
Send your cheque or P.O. today while stocks
tast to Dept. P.57.

Frn

LEWSHS A AR, 100 CHASE $IDE, SDUTHOGATE
LEOMDOM, M4, Telephone; PAL 3733 /3605
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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. Recelver bench tested.
All that is required Is a power pack. Price 35/=.
Carriage 10/-.

1% Sets in fair condition as above and also

i‘glmoved ig the meter and Relay, 10/-. Carriage

46 Sets. New condition. Less Send/Receive
switch, Crystal and Coiis. 12/6 post paid.

46 Set Whip Aerial Sections. Nine for 2/- plus
P.P. 2/6.

EX RAF Wave Meter. Type Wi848, All com-
plete with Slow Motion drive and six valves.
Housed in wooden box. Used 17/6. New 30/~ plus
oarriage B.R.S. 10/-.

Silicon Rectifiers. Top grade. Half amp 800
E.LV., 3/- post vaid; Half amp 400 P.L. V.. 2/6 post
pald; 5 amp 800 P.L.V., 5/- post paid: 5 amp 400
P.L(;/’.. 4/- post paid; 5 amp 200 P.1.V., 2/6 post
paid.

VALVE LiST

Ex. Equipment, 2 months’® guarantee.
Single Valves. Post 7d.

EF80 1/6 PCLs2 4/ 20P4 8/6
ECL80 1/6 PZ30 b= U329 5/-
EF9l 9d. PYsl 1/6 8/6
EBo1L ad. PYss 1/6 of-
B W 2R ¥ I o
ECC81 - - -
e v N EE
E - -
EY86 8- 6F1 1/~ ARPIZ 1/6
EF50 1/~ 6F14 b= EL38 5/~

5/- C2 5/- 5U49 4/-
§UL Bj- 10P13  2/6 6KT 1/9
25 51- 10P14 bl- V6 /8
KT36 B~ D1 3/- 185BT 8/6
PCF80  2/- 20L.1 5/- /=
PCC84 8/ 20P1 4/-

Top Grade Diodes, 3/6 doz. post paid.
Jap Earpiece. 3 or 5 m,m, plug, 1/11 post paici,

New 12in, Speaker with built-in tweeter. 3 or
15 ohm coil. 28/6 post paid.

Reclaimed Tubes. Six months, guarantee.
i7in., 30/-; 14in.. 17/- plus carriage 10/-. All types.

Motors ex Washing Machines. 3 h.p. 1,400 revs.
230 volt, 26/- Carriage 10/-.

ELECTRONICS GALORE!
IN THE NEW

dca CATALOGUF

THE CONVENIENT WAY TO SHOP
FOR ALL YOUR ELECTRONIC
NEEDS.

EVERYTHING FROM SiNGLE COM-
PONENTS 7O COMPLETE EQUIP-
MENT ALL AT BEST VALUE PRICES.

SEND 1/6d. NOW FOR YOUR
COPY TO:— ‘

Dept. PW/5

dea ELECTRONICS LIMITED
28 UXBRIDGE RD., EALING, W.5

NEW RANGE U.H.F. AERIALS FOR
BBC 2 (625) line transmissions

All U.H.F. aerials now fitted with tilting
bracket and 4 element grid reflectors.

Loft Mounting Arrays, 7 element. 35/-,
11 element, 42/6. 14 element, 50/-. 18
element, 5%/6. Wall Mounting with
Cranked Arm, 7 element. 60/-, 11 element
87/-. 14 element, 75/~ 18 element, 82/6
Mast Mounting with 2in. clamp. 7 element,
42/6; 11 element, 55/-; 14 element, 62/-; 18
element, 70/-. Chimney Mounting Arrays,
Complete, 7 element, 72/6;5 11 element, 80/-3
14 element. 87/6; 18 element, 95/-. Complete
assembly instructions with every unit.
Low Loss Cable, 1/6 y¢. U.H.F. Preamps.
from 75/-. State clearly channel number
required on all orders.

BBC * ITV * F.M. AERIALS

BBC (Band 1). Telescopic
loft, 21/-. External S/D.
30/-. “H" £2.10.0. -

ITV (Band 3), 3 element
1oft array, 25/-, 5 element,
85/-. Wall mounting, 3
element, 35/-. 5 element,

Combined BBC/ITV. Loft
1+3, 41/3; 1+5, 48/9; Wall
mounting 143, ?GIS; 1+5, |
68/9; Chimney 1+3, 63/9;
1+b, 71/8.

';TSI}IF transistor pre-amps,
F.M. (Band ?). Loft 8/D, 12/g, “H". 80/-, 8
element. 52/6. External units available.
Co-ax cable, 8d. yd. Co-ax plugs, 1/3. Outlet
boxes, 4/6. DiPlexer Crossover Boxes, 12/6.
C.W.0,0orC,0,D,P. &P. 5/ Send 6d. stambs
for illustrated lists.

Quotations for special arrays available
on request

K.V.A. ELECTRONICS (Dept. P.W.)
27 Central Parade, New Addington
Surrey CRO OJB
LODGE HILL 2266

___‘______.-_..' .:1-r- [
7 86/9/6

Sus
’# — — ™ golve your communica-
Jﬁ tion problerps with this
new 4.Siation Transistor Intercom (1 master and
3 Subs), in de-lixe plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business. Sur-
gery, Schools, 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.

Modernise business or home with this new two-way
Portable Transistor Intercom, Consisting of Master
and §ub. in strong plastic cabinets, with chromium
stands. Designed as a two-way instant communica-
tion system. Callftalk/listen from Master to Sub and
Sub to Master. Operates on one 9v battery.
Complete with 60ft wire and battery. P. & P. 2/8.

TELEFRGRE AN
T
0

‘Why not boost busines: efficiency with this incredible
De-luxe Telephone Amplifier. Take down long
telephone messages or converse without holding the
handset. Indispensable in office/home. Onfoff 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 (PW5)
169 KEENSINGTON HIGH STREET, LONDON, W.8.




12 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS

(9) POWER AMPLIFIERS. 12 watts
RMS output. 100mV input. 30 c/s to 20 ke/s
~—1dB,. 6-transistor Push-pull. Panel size
4 x 2% x tin. H/S 4 x 4in, (leaflef on request).
MPA10/3 3-5 ohm spkr. £4.10.0. p.p. 26,
MPA10/15 8-16 ohm spkr. £5.5.0, p.p. 2/6.
(Mains unit1 or 2 amplifiers, 59/6, p.p. 2/6)

The Finest High Fidelity at
Unbeatable Prices

(10) PREAMPLIFIERS. 8 input selector,
Treble, bass, volume, filter controls,
1imV to 100mV inputs. Battery operated
or from Mains Unit. Output up to 150mV
@ DETAILED BOOKLET ON REQUEST
MP2 Mono 9% x 2% x 2in. £5.10.0, p.p. 2/6
{grey and gold front panel 8/6).

SP4 Mono/Stereo, 9 x 3% x 1iin. £10.19.6,
p.p. 3/6 (front pane! plate 12/6)

@ ALL UNITS BUWLT AND TESTED

=T = WATT ANMPLIFIER
8-Transistor design. Push-pull output for
74 to 16 ohm speaker. 150mV Input,
30c/s tg 20ke/s-1dB. For use with valve or
transistor pre-amplifiers as item (10) above.
PRICE BUILT P.P.
AND TESTED £7-1 9- 3/-
{Mains unit 79/6, p.p. 2/6)
(13) MULTIMETE
PT34 1kV 39/6 EP30k 30kV £6.10.0
TP10 2kV 75/- EPS50k 50kV £9.19.6
1T1-2  20kV 69/6 500 30kV £8.17.6
TP5S 20kV £5.19.6 EP100k 100kV £10.10.0
@ CT152 Scopes £22.10.0. P.P. 10/-.
Complete range of test equipment in stock
({15 CMBR
% 150 ke/s—350 me/s RF Generator
£10.10.0. All Transistor.
% 10 c/s—100 kc/s Transistor. £16.19.6
Audlo Generator.

(12 - MW/LW QUALITY
TRANSISTOR RADIO TUNER
Fully tunable superhet with excellent
sensitivity and selectivity. Output up to
1 volt peak. Complete with front panel,
ete. 9 volt operated. For use with any

amplifier or tape recorder.

OTAL COS P,
IOTBAUILDO T £3.19.6 les

(14) VHE 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. Transistorised and Zener
stabilised. 110 to 250 volt mains input In
case with leads. PRICE 67/6, p.p. 2/6.

{15) GARRARD BATTERY
2.SPEED TAPE DECK
Brand New with R/P head.

J head. tape
Specifications and osc. cir-
cuits. 2 speed 2-track 9 volt
operated. List Price 13 gns.

price £8.19.6 ™ %56

COMPONENTS AND

EQUIPMENT. . The largest
range in the country. 8/6 buys (18)
200-page catalogue with dis-
count vouchers {see back page)

(4} 5 WATT AMPLIFIER
8-Transistor Push-pull, 3 chms. 6mV into
1K, 12-18V supply, 2§ x2 x 13in.

BUILT AND TESTED 69/6 P.P.
(optional malins units 54/-) 2/-
14 watt version 59/6.

Matching Preamplifier, 6 inputs, treble/
bass/sel ol trols. . 6-10mV

|
ofput. 9-18V supply. 79/6, p.p. 2/~
For use with any Transistor Amplifier

FMT4 FM TUNER. 6-transistor
3 diode design. Com- P.p.
pletely built and tested £8-1 0- 2/~
(19) AMT31. Med. Wave Tuner Built
J ready to use, 19/6.

HENRY’'S RAD!O LTD.
303 EDGWARE RD., LONDON, W.2
PADdIngton 1008/9 {STD 01-723-1008)
Open Mon, to Sat. 8-6. Thurs, 1 p.m.
Open ali day Saturday

SEE BACK COVER FOR MORE ITEMS OF INTEREST

- The most accurate
packet size

BUID YOUR CIRCUITS
on
VEROBOARD

—-the Universa! Wiring Board —
obtainable from your local Retailer

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
Retail enquiries to: b for free booklet, or send 75/- for
NORMAN ROSE (ELECTRICAL) LTD. . this invaluable spiral slide rule

8 ST. CHAD'S PLACE., GRAYS INN ROAD, LONDON, w.c.1 | | ©n approval with money back
i guarantee if not satisfied.
Technical enquirfes to:

CARBIC LTD. (Dept. PW1
VERO ELECTRONICS LTD., Chandler’s Ford, Hampshire £4 Dundonald Rogdf’fondon')s_w_m

A.RR.L RADIO AMATEURS
HANDBOOK 1967 |

. New Edition 40/-. Postage 4/6

“GLOBE-KING"”

2-4 Metres 10-180 Metres

S

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 Mes.,
69/6 p.0. 4/-. Short-Wave kit model TR2, 79/6
p.p. 5/- “Mini-Amp” self-contained, cabinet size
8 mere 4} X 3F" x 23", 139/6 D.D. 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

World Radio _and TV Handbook 1967 by
Johansen, 3%/~ P. & P. 1/-. . .
Transistor Specs. and Subs. Handbook 1967,
ed. by Techpress 81/-. P. & P. 1/-.

'1%" Fault Finding, New ed. by Data. 8/6. P. & P.

d.
Radio Valve Data by Wireless World, new 8th
ed. 9/8. P. & P. 1/-. ;
Guide to Broadcasting Stations. New ed. by
Wirsless World, 6/-. P. & P. 6d. .
How to Listen to the World. New 1967 ed. by
Johansen, 26/~ P. & P, 1/~
Having Fun with Transistors by Buckwalter,
21/-.P. &P, 1/~

Where possible 24-hour service guaranteed.

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET
LONDON, W.C.2
(Leicester Square Tube Station)

[~ Yout
Olol— (noV™*

You must put your X to prevent the
machine completing that row of O’s. Then
the machine will place its next O bang in
the centre. Which leaves you well and truly
beaten. Try it and see! This is just one of
the ways our machine will win, Cireuit,
wiring diagram, instructions, 3/6d. Other
circuits available are:—

Simple Anal Computers A/6

Simple Binary Adder/Subtracter...3/6

PLANET INSTRUMENT CO.

25 (W) DOMINION AVENUE, LEEDS 7
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2

Tel. PARK 5641/2/3

Z & | AERO SERVICES LTD.

Please send all correspondenoe and Mail-Orders to the Head Ofice

‘When sending cash with order, please include 2/6 in & for postage and handling

MINIMUM CHARGE 2/~. No C.0.D. orders accepted

Retail Shep

85 TOTTENHAM COURT ROAD
LONDON W1

Tel. LANgham 8403

Open all day Saturday

S$TO SILICON JUNCTION RECTIFIERS, HALF WAVE
8 AMPS D.C.

R8320, 280 piv, 5/~
£330, 420 piv, 6/-

RS350, 700 piv, 7/8
& i
RB340, §60 piv, 7/-

R8360, 840 piv, 8/-
R4870, 980 piv, 9/-
RS8380, 1120 piv, 10/=

TEXAS SILICON FULL-WAVE BRIDGE RECTIFIERS

1B20K10 100 piv, 2 amps., dimensions 1.4 x 1.4 x .6in. 25/=
1B40X10 100 piv, 4 amps, dimenslons 1.4 x 1.4 x .8in. 30f=
1B100M10, 100 piv, 10amps, dimensions 2} x 22 x lin. 85/«
Postage 1/6 perrectifier.

Otir new Price list of Valves, Tubes and Semiconductors is
now ready. In addition io listing prices of some 2,300
{ypes it is & useful reference work giving: Valve and Tube
Equivalents. Specification o! Microwave Tubes. Cathode
Ray Tubes and Semiconductors. Send 8.A.E. (foclseap)
now to get your copy free of charge.

WE REQUIRE KLYSTRONS
TYPE 723A/B and 2K25

30/- paid subject to test

0A2 6/~ | GAH6 10/~ | 6F8G 5/~ | 10L1L /6 H H EL35 b/- [ KT32 6/ | PL&L  6/6 | U78  4/-
A3 10 |6AKs si- |eFm1 el |10m13 15.] First Quality Fully Guaranteed | 5if2 /6| &ras 1378 | bioen 190 | 0ol oif
OB2  6/- | 6AL5  3/- | 6F12 4/ | 10P14 15/- . R EL38 17/6 | KT41 176 | PL500 13/6 | U198  7/-
0C3  6/-|6AM6  4/- | 6Fi5 /6 [ 11D3 7/ r ETAL  8/6 | KT4¢ 5/- | PL504 15/- | U251  6/-
0D3 6/ | 6ANS 30/ | 6p14 15/ | 11D5 7= BL42 96 | KT45 15/- | PTI5 15/ [ G281 12)-
0Z4A  5/-]6AQ4 5/~ | 615 11/~ I‘ZACG 8/- EL8L  9/-1 kT66 16/- | PX4 20/~ | U282 12/-
143 4/- | 8AQ5  b/6 | GF17 /. | 12ADG 9/ EL82  8/- | Ry67 4p/- | PX25 15/- | U301 11/-
1A5GT 5)- | 6AR5  8/- | gF18 7(6 | 12AE4 ';IG . > BRAND EL83 V- | KT76 8/« | PY¥32 8/6 | U403 oa-
1aren 8- | Gams 1 |on MR DBAG A p—— Bl B | KIS 83\ 250 Sl | ser a3
e I AL A g B g \MEH| o) visgon
D6 8/- - | 6F28  10/6 | 12 2 MH41 9/ | DYE2 Uarsz 9)-
1bor g |oasre w850 g v oo ELECTRONIC VALVES |mist w6304 & (pves of 0ok 1)
164GT 3h 5 871 8- BL95  bl-|yr,” g |PY8S  8/- |UBC4L 8-
T o | OAUS  6/8 | G35 g | 12470 5/8 7 - - EL360 22/- | \y/pEy g/ | PY301 11/- | UBCSL 8)-
1GOGT 7/« | 6AUS 9/ | o3¢ a/6 | 12AVT 8/-| S0PLL 15/- | 4313C 20/- | DK40 11)- | ECC88 8/ | muser /- | yoimpu/” | PYBo0 “6)- | UBFSO 6/6
JHSGT 7=} 6AVSGTA | gy7q 5y | 12AWE 20/- [ 30PL13 15/- | 5651 /6 | DKOL 6/ | ECCOL 8/8 | mLs2> 16)- 10/~ | Y801 6/- | UBF89 7/-
1 2/6 1/- [ 6x6G 12AX7 6/-{ 30PLid 15/- | 5654  8/- | DK92 8/~ | ECC189 11/~ | ELL80 18/~ 0776 | £Z30  8/6 | UBL21 10/-
INGGT 8/-16AVS 50 | Geid, PI- | 12A¥7 10/ | 8543 10/ | 5670. 10/- | D96 7/ | RCCR0410/- | 1'M34 14/ | PABCSO 78 | 655y o) | poos e
1R4 6/- | 6AWSA12/6 gKg sf' 12B4A  9/-| 3545 10/- | 5718  10/- | DL33  6/8 | BOC80713/8 | EMBs 8/~ [ BCS6 11/ | Opos 5= | Uccse 8-
1R5 8/- | 6B4G  17/- .. 20" | 12BAS  6/-| 35B5 12/- | 5749 10/~ | DL35  5/- | ECF80 /- | EM80 /- | PC88 1,1,/5 P230  5/- | UCCS5 6/6
181 5/-| 688 U/- | 6K8G"  4/- | J9BEE 56| 35C5  6/6 | 5751 1%/- | DLe6 20/ | ECKS2 /6 | EMSL 7/~ PooT, 48 1qQqvozs | UCFso 9/8
185 4/6 { 6BSG 2/ | BI6GC /6 | 12pH7 6/- | 35D5 19/~ | 5768 10/~ | DL6> 10/- | BCFS3 12)- | EM81  7)- | ECO00 915 UCH21 $/6
T4 aj. | 6BA6  4/6 | 6L7 9/- | 19BY7 10/ | 35L6GT /- | 5814A 10/- | DL6Y 12/6 | ECF88 9/8 | EMss 11/- ché 57/ QQV03-10 | UCH42 9/-
IT5GT 6/ | 6BA7 15/~ [ 6L17  9/- | 1908 4/8 | 35W4  4/6 | 5965 8/- | DLO1 5/~ | pCH35 11)- | EN81 15/~ ;ggg 11II- - | UCH43 8)-
104 5/-| 6BES  2/6 | BL18 8/- | 12E1 20/~ 3523 10/- | 6060 5/- | D192  5/- | ECH42Z 9/6 | EN9L 8- POC?&Q 111- QQV06-40 | UCHSBL 8/3
105 6/. | 6BFs 6/ | 6LD20 5/- [ 1985  8/- 074c 4/~ | 6080 25/- | DLO3 44~ | ECHR1 5/3 | EN92  6/- PCOS05 11)- 90/- | UCL81 9/~
1ve 10/ | 6BE7 15/~ | 6NTGT 7/- | 12K7GT 7/- | 3524GT 8/6 | 6148 28/~ | DLO4 6/ | wems3 %/6 | EY5L  7/- o1/ | gssz/3 78 | OLs2 7/3
1xop y- | 6BG6G 18/- | 6P28  12/- | 12K8 - | 33Z5GT 5/8 | 6150  82/- | DLOS  F- | pCHs4 9)- | EYSL /- | PCCBO6 1i/- | g92/10 4)- | yoLss O)-
20264 /- | GBH6  7/6 | 6P28 126 | 12Q7G 4/ | 42 8- | 6208 60/ | DLO& 7l | FCLgo 7v/- | EY83  9/- | PCEB0010/6 | Qso5/10 5/6 9 10/-
ocgs g6 | 6BIS 76 16Q5G 18/- | 128A7 7/-| 4310  8/- | 6360 30/ | DLS16 80/ | poyey 716 | BY84  0/6 | PCF80 6/3 | G8150/158/- | UF4L 8-
2051 145 | SBK# 2216 | 6Q7 7/~ {198C7 4/ | 5045 12)- | 6939  45/- | DM70 5/6 | uores g3 | EYS6 /6 | PCFS2 6/8 200 10/~ | UF4z 9/~
oCws 19/ | OBETA 9]~ | gsa7  y/- | 128G7  5/-| 50B5 8/ | 7551  80/- | DY30 8/ | porys gig | BYST 8L | PCFS7 11/6 | 081002 8/6 | UF43  §/-
o 6/' 6BLTOTA | 6sC7 /- | 128H7 4/-1 5005 6. | 7588  28/8 | Dyse /g | ~oo0 12/. | EYS8  8/8 | PCF800 10/ | Q81203 8/8 | UFR0  7/-
D21 /- 10/- | gazis s, {12877 4[| 50CD6G27/6 | 7895 22/8 | DYsos /. | EOLS g | BZ22  6/- | POFS01 9/6 | Q81215 12/~ | UFSs /8
2126 2208 | 6BN6 /6 | gouT O ) 198K7 50| SOLGGT /- | 9002  5/6 | ESOCF 27/6 ores Th% | EZas  5j6 | pCrwos we | GvORin UF86 /-
3A4 4-16BQ7A G- | ggy7 g | 128L7GTY/6 | 52KU 7/ [ 9008  9/- | ESoL 2u/- | EOLS I~ | 5740 /6 | POWS05 11/e 10/- | U¥8s /-
345 ?/-16BR7 11/- | 00T 7j- | 12SN7GTY/6 | 55cc  80/- | 9005 15/~ | E8SF 29y~ | BF36 5§ gy gy | powgos12). | Qvos-259)- | ULaL 9/-
8AV6  6/6| 6BRS 5/~ | gy gyl | 128R7 5/-| 58CG  45/- | A1820 %0/- | ESsCC 12/6 | BF37A 8/- | gzao  5/- | POF80S12/e | R1 8/- | UL84 8/6
3BT B-[6BST 17/ | o g | 1487 18[-| 7501 13/- | AG/HL/DD | EgoCC 10/- | E£30 8- | Bz81  s5i- | pCLso 10/6 | B2 8/- | UM4  10/-
3B28 40/~ | 6BW6 /- BSNTGT 816 20D1 9/« | 80 8/- 8/- | B92cC 7/ | EF40 I~ | Bz90 4. | pCL81 " 9/- | R1o 15/« | UMS0 b/
3D6 4/ | GBWT 10/- | SURTOT Y8 | 9012 13/ 88AL 12/ | AC/HLY 180ECC 8- | BF4L  8/6 | GC10B 85/- | pCL82 7/~ | R18 9/6 | UMSL 10/~
3E29 60/~ | 6BZ6 6/- | 63Q7 7" 20L1 13/~ ) 85A1 25/- DDD 10/- | E180F 1%7/8 | EF42 11/« | GS100 40/~ | PCLSS 8/6 | 8SD6 12/8 | UUS 8f-
304 - 6B77 1) | 83RT = fogpr  i9). | 85a2 7/ | AC/TI 8/- | E1s2CCB3)- | EE52 8/~ | TEITSM | DOCSA U6 | 8P2 4/- |UU7  19)-
3Q5GT 6/6 | 604 4/- | 618 8/8 | 20P3 12/~ | 8543  5/6 | AC/VP215/- | BASO 2/~ | BI5da  o/- 12/~ | PCL8S 8- | 8P4l 5/~ fvus  %-
384 5f« | 605G 6/~ | 6U8 76 | 20P4  13/- | 90AG 46/~ | ARS 6/~ | EABOS06/6 | EF80  5/- | QUS0  25/- | PCLR6 8/6 | SP6L 4f- | GU9 G-
3Vi . G- 6C6 /- | 6USA  9/6 | 20P5 1M/ | 904V 46/- | ARPI2 3/6 | EACOL 4/ | EFS3 10/~ | GZS8C /o | PCL8S 10/6 | SU5  15- | UUL0 81
4THA /- 609 18/~ | 6VGGT 6/6 | 25L6GT 8/6 | 90CL 12/~ | ATS25 b/- | EAF42 8/6 | EFS5  6/8 | G&32 10/~ | POL8O0 12/ | SUBI504 UYIN 9/-
4TSP 8. | 6081 12/~ [ 6X4 4/- | 254G 8l- | 90CG  25/- | AWS  5/- | EBC33 7/- | EFs6  6/3 | G231 10/- | pCLso110/6 12/- | Uuvar 9/~
4X1304 60B6 5/~ | 6X5GT /6 | 2625  8[-| 90CV 25/ | AZ1L  6/- | BBCS1 6/3 | EFS9 5/ | GZeT 13/- | pEN25 §)- | TP2: 7/ | UY4L  6/6
100/ | 6CDGGALY/- | 6Y6G  9)- | 25Z6GT1L(-  119N7 80/~ | Azl2  §/- | EBCS0 4/6 | BF9l  4f- | DABCSOS/- | pEN4S 7)- | TP25  5)- | UVss  8/6
SR4GY 9/-|6C67 10/ |7p8 11/ | 28D7 /- 15082 10/~ | Az81  9/- [ EBCOL 5/- | EFS2 2/6 | HBCO0 5/- | PEN4SDD | Tp2620 7/6 | UV85  6/n
sUseB 6/6 | 6CHS 6/~ | 787 7/- | 30A5 7/ ] 180B3  8/- | AZ4l  ¥/- | EBF80 7/6 | EF93  4/8 | HBCOL 5/6 12)- | Tr2L 35/~ | ypog 36
5Us  §j-]6CL6  9)- | 788 8/- | 30C1  6/3| 211 30/~ | CBL31 1b/- | EBF83 8/- | EF94 5/6 | HF93 6/- | PENA6 6/~ | TZ40 20/ vPa o
5vaG  0/6{ 6CUS 1l/- | 7os gy, | B0Ci5 11/8 | 807 9/- | DA  4/- | EBF89 %/~ EF95 5/- | HFS4  6/- | PEN220A = | U10 8- | ¥ -
svsar 8 |6Cwa 12/~ (163 I3 1s0c17 1/6) 815 85/~ | DACS2 7/6 | EBLSL 20/. | EFos 206 | His 4 7= | Ulzna s/ | VU39 8l
g | 6CY5 8- | 767 5. | 80Cl8 11/-| 832  20/- | DAF40 10/ | EC88 12/- | EF98 10/- | HL2K 4/ | PEN38310)- | UL7 5/- | WS1M  6/-
523 8| 60v7 1= | 717 8/- 80F5 10/~ | 837 17/6 | DAT91 4/6 | EC88 11/ [ EF183 6/6 | HL23 6/- | PEN884 7/- | Ul8/20 88 | W729 10/-
gz4e2 Ié 6Dd 15/~ P FLL 14/)-| 866A  14/- | DAF92 6/- | EOOL  5/- | EFis4 6/8 | HI23DD/- | PEN453DD | U1  40) | x76m 6

/301 gl 8D6  3/- ';S74 s/- 30FL12 19/- | 872A  40/- | DAF96 6/6 | EC92  6/6 | EF800 8/. | HL41 4/- 10/-fo2 - |
6A8 /- | 6DK6  8/- g 3/' 30FL13 6/~ | 884 15/- [ DCgO 7/~ | ECC85 17/~ | BF804 21/- | HLA2DDS/ | PENA4 7/6 | U2 8/- | Y68 8/-
6ABL  6/6 § 6DQEG 11/- | 7 ‘%V 7/' 30FL14 13/- | 955 3/- | DCCY0 7/~ | ECC40 95/6 EF811 12/- | HL92 6/6 | PF86  %/6 | U2s  12/¢ | Y65 5=
6AB7 4/-16Dss 15/ | 9BWE U~ lgo10 a8 986 2/- | DF33 8- | ECC70 15/- | EF812 10/- | HL94 7/ | PFS18 10/- | U26  12/6 | z22 5/6
BAC5GT10/- | GE5GT 8/~ | 1002  18/- | 50115 15/~ | 957 5/- | DF64  5/- | BCO8L 4/- | EFS14 12/= | HL132D 4/- | PFL200 14)- | U7 518 | 762 5/-
6AC7  4/-| 6BAs 11/~ | 10D} -1 30117 15/- | 9384 4/- | DF9L  3/- | ECC82 5/- | EHS0 7/6 | HLi33DD PL36 j= | UST 20/- | Z63 9/-
6AF4 10/~ 1 6F1 14/ 131% 9/- | 30P12 9/ | 959 8/- | DF92  2/6 [ ECC83 8f- | EK90 4/6 10/- | PL38 18(- | U50 5/~ | 768 16/-
6AT6G 11)- | 6ws 30/~ | 1 8/- 1 30p18 /-] 991 7/- | DES6  7/- | ECC84 /6 | BL22 15/- | AN309 15/- | PIS1 6/ | US2  8/8 | z750  28)-
GAGE  2/8 | GF5G  8/- | 10F9 10/- | 30P18  6/6 | 1267 20/~ | DH63  6/- | BCCS5 §/- | BL33 12/6 | HYS0 4/6 | PI82 7). |'O70  dfe | 48030 15/
6AG7 8/ | 6F6G 5f= | 10F18 9/~ | 30P19 13/-| 2050 12/- | DK82 8/~ [ ECC86 7/- { EL34 9/6 | KT2 %~ | PL83  6/6 | UT6 a/- | z9ooT 13/-

TRANSISTORS MULTIMETERS HEADPHONES

DLRS, Low Imped \! d Earpieces

0C18  25/- OCSIM 5/~ ACYI8 '5/6 | ASZ20 7/6 an e ; 2

0vas 1ol | OcsIDM S/ | ACYIS §f6 | Avuzl 18/- TYPE MX1S o mu.sedasf.ou;ip‘?we’zdf ST .

7 0C83 5/~ ACY20 - 8Y - C. C. . . oving Coil Headp with moving
oo e | Oc8s 51| Acvar .| TRvas o/ ) Gt olag e angeg coil Hand Microphone fitted with press-to-talk switch,
0026 8/- | 0C122 14/-| ACY22 5/- | BEYG5 Bf8 D.C. current ranges: Rubber earpads. Cord terminated with army type 5-point
0C28 19/6 | OC139 8/-| ADl4o 16/~ | GET108 5/6 500(LA-10-100mA. gﬁouﬁied connector. Low impedance. Brand now, 20/- ea.
0C26 14/8 | OC140 10/~ | AD149 18/- | GET104 8/~ Besistance ranges: 100Mg-1up, § SMall duanbity svailable if second hand assemblies,
0C35 12/6 | OC14l 22/6 | AF102 18/- GET10§1°/~ The meter is also calibrated for el ed, in perfect order. 8/6 ea. P. & P. 3/6 per set.
0C36 12/6| OC170 6/- | A¥LLL 8/~ | GEILLS B Inductance (10-10001D), ‘capacit

s -] - -4 e Ve

ooty 3ol Otauo ig| Akito - | GmTLD 88 mants, Sty 0005V | CATHODE RAY
0043 ;' 0C201 17/6 | AP11l7 6/- | GETL1612/~ Accuracy 4+2.5% fot D.C. and RA TUBEs
003 4ja | ocw0z 1358 | arvs 14y |GETSTRES | E4%_ for” AC. measurements. .
0C70 5/~ | 0C203 10/6 | AFIZ4 9/- G%$8g0121/- Dimension: 5% x 3% x Lgin. Price £3.3.0. DE7/3, 55/ 3GP1, 40/- 5BPL, 80/~

. | 0C204 15/- | AF125 8/6 . DG7/8, 80/~ 4GP4, 100/~ CP1, 20/~
oo g;_ 0C205 15/- | AF12s 8- | MATIOL g;g Fype 108-IT: 24 range precision portable meter, 5000 VCP/lé;Q AISOI- s 2(?:/ G ’;g)/
0C73 9/~ | 00206 22/6 | AF127 /- | MATia: ajg | ©op.v. D.C. Volts: 2.5-10-50-250-500-2500V. A.C. Volts: V89, » 200/- SFP7 20/-
0C78 -] AG107 10/- | AFY10 29/8 | 11110 & 10-50-100-250-500-2500V; D.C. current 0.5:5-50-500mA | S8BP1 55/- 48P11, 200/ 5SP7 100/-
0076 6/ | ACI27 7/6 | AFZIl 17 v3<1) opzol' Resistance 2000-20,000 ohms; 2-20 megohms. Power § SDPIA 20/- 48P31, 200/- 5UP7, 60/-
0077 8/- | AC128 8- | ATZ12 12/6 2Nb'£)87 13;: output calibration in A.C. for 600 ohms line. Complete 90EG’4P 180/
Se -| AC176 7/6 | ASY26 6/6 | anves /6 | With Prodsand batteries, £5.5.0.P. & P. 5/~ .
0C78D Bf-| ACY17 8/68 | ASY28 6/8 | aN1134 37/~

ZENER DIODES

8.9v. Z2A30F, 5/-, 4.25v. VR4254, 6/6: VR425B, 8/-
4.3v. OAZ208, 6/6. 4.7v. 0ZA200, 10/-; OAZ209, 6/6.
4.75v. VEAT5B, 6/6. 5.6v. 0AZ202, V/-; QOAZ242, ¥/6;
0AZ222, 9/8. 5.78v. VR57T5BA, 8/-. 6.2v. 0AZ203, 7/-;
O0AZ210, B/~, 6.8v. 0AZ204, 7/-; OAZ224, 10/-. 7.0v.
VR7A, 8/-. 7.5v. OAZ205, 7/-; OAZ21l, 6/-. 8.2v.
QAZ206, 7/~ 9.1v. 0AZ207, 9/6; OAZ212, 6/6. 11.0.v
VR114, 8/-, 12.0v. K844B, 8/-; OAZ213, 6/6. 18.0v.
VRI3A, 8/-, 18.0v. BZY20, 7/6. 20.0v. ZNB20, 9/6.
60.0v. BZY11, 6/6. 80.0v. BZY13, 6/6.
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PRACTICAL .
WIRELESS blueprints

Hilnmmy

The following blueprints are available from stock. Descriptive text is not available put the date of
fssue is shown for each blueprint. Send, preferably, a postal order to cover cost of the biueprint (stamps
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House,
Southampton Street, London, W.C.2.

The Strand Amplifier ... o The Celeste 7-transistor Portable
The PW Signal Generator .}’ (0ct.1962) 5/~ Radio .. .. .. .\ (June1963) 5/-
The Spinette Record Player

The Berkeley Loudspeaker Enclo- (Doc. 1962) 5/ Transistor Radio Mains Unit

sure .- 0 DO .. ec. = . v J 1964} 5/-
The Luxembourg Tuner 7 Mc/s Transceiver .. . } (June ) 5/
T 1 The Citizen (December 1961) ., . . 5/~

e roubadour oo ..

The PW Everest Tunet -/ (Sl The Mini-amp (November 1961) ac oc 5/-
The PW Britannic Two . . Y (May 1962) 6/ The Beginner's Short Wave Superhet (Dec. 1964) 5/-
The PW Mercury Six o/ Y The Empire 7 Three-band Receiver (May 1965). . 5/-
Bsginner's Short V\_/ave Two . } (Nov. 1963) 5/~ Electronic Hawaiian Guitar (June 1965).. . 5/-
§.W. Listener's Guide = Progressive SW Superhet (February 1966) .. 5/-
PW “Sixteen” Multirange Meter .. | Beginners’ 5-Band Receiver .. '
Test Meter Applications Chart .. | (Jan.1364) 5/ Home Intercom Unit o e e (Dec. 1966) 5/-

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN
v THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL <+
RADIO, TV OR AUDIO EQUIPMENT.

mhactieel  query service

HHTIHREHI

Before using the query service it is important to read the following notes:

The PW Quety Service is designed primatily to answer {d) We regret we are unable to answer technical queries
queries on articles published in the magazine and to deal over the telephone.

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 (f) We cannhot guarantee to answer any query not
hote that: accompanied by the current query coupon and a

stamped addressed envelope.

{e) It helps us if queries are clear and concise.

fa) We cannot undertake to design equipment or to

supply wiring diagrams or citcuits, to individual require-
UGS QUERY COUPON
(b) We cannot undertake to supply detailed information This coupon is available until 5th May, 1967 and
for converting war surplus equipment, or to supply circuitry. must accompany all queries in accordance with the
fe) It is usually impossible to supply information on rules of our Query Service.
impor:)e!d domestic equipment owing to the lack of details PRACTICAL WIRELESS, MAY 1967
available.

Published on or ghout the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Strest, London, W.C.2, and printed in
England by WATMOUGHS T.IMITED, idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Litd. South Africa:
CENTRAL NEWS AGENCY L.TD. Rhodesia. Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD, Subscription
rate including postags for one year: To any part of the World £1.16.0.
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& Contains the largest and most comprehensive range of components and
equipment available, Over 5,000 stock lines with more data, more information
and illustrations. Hundreds of bargain lines. You cannot afford to be without a
copy of this catalogue. Supersedes all previous editions, PRICE 7/6, p.p. 1/-

1967 CATALOG

catalogue after use.

8 Unbeatable value — 200 packed pages — 10/- value discount vouchers #

E 200 PAGES PLUS!

COMPLETELY NEW EDITION — HUNDREDS OF NEW LINES
REPRESENTS THE FINEST VALUE FOR THE PROFESSIONAL AND AMATEUR

@ 5 FREE VOUCHERS
Total value 10/- for use
on purchases. Pay for

sy 2

* MAYFAIR PORTABLE ELECTRONIC ORGAN

@® Plug-in printed circuits @ 170 fransistors and devices @ 10 selected tone
colours @Fully sprung keyboard @ Vibrato @ 6 Octaves of generators @ Simple
locked-in tuning @ 110/250 volt mains unit @ Cabinet size 303" x 151 x 97
® Weight 35 Ib. Cabinet with detachable legs, music stand and foot swell pedal
@ Fully detailed building manual with photos. drawings and full circuits.

(8)

O

W n!
he—

MARRICT TAPE HEADS
% Track R/RP/3 Med z. 7/6. R/RP/1 High x,
8/-. R/RP/L High z 4 R/E/1 erase on block,
19/8. 1 Track L/RPY/12 High z 15;-.
L/RPS/7 Med z 19/6, L/ES/9 crase, 12/6.
Also HR-RP gingle track Rec/Play Med z /8.

DEAC RECHARGEABLE BATTERY
® 0.6 volt 223mA/H . 20/~ p.p. 1/8
DEAC CHARGER
Fo charge 3.6 volt and 9.6 volt packs.
Tully mains isoated 45/_
in mouided case.

4y

P.P.
a4

BUILD A QUALITY 20R 4

TRACK TAPE RECORDER
8-speed version using 363’ decks
& TWO-T'RACK. Deck £10,10.0, Martin
Amplifier. £14.19.8. Cabinet and speaker
¥ gny, Complete kits with FREE 7in, 1200ft.

tape, spare spool 27 gns‘

SCR'S (THYRISTORS}
¢ 1 AMP SERIES WIRE LEADS

50 PIV .. 7B 100 PIV ., V6
200 PIV. . 12/6 300 PIV  ,, 15f-
4006 PIV (280V Rms) . .. .. 1718

160 PIV, 3 Amp Stud Type .. .. 9/8
400 PIV,7 Amp (280V Rims) Stad Type 25/
490 PIV, 3 Amp (280V Rms) Stud Type 20/~

FM STEREOQO DECODER
7 Mullaréd Transistors. Printed Circuit
Design with Steren Indicator. For nse with
any valve or fransistor FM. Uses pot cores to
Mullard design and ger. and silicon tran-
sistors. Leaflet on request.

Compiete Kit Price E5 19 6 g

(5) VHF FM TUNER TO BUILD
877105 Mefs Transistor Superhet.
tuning.

Geared
Terrific quality and sensitivity.

I Vi 5 i Tor valve or transistor amplifiers. 4 x 3} x
i;“d%%%‘ﬂ‘“ﬁ O Dot £13.10.0, Tt | 2im. Complete with dial plate. 5 Mullard
Amplifier £1519.8. Cabinet and speaker ’.zl‘/ra)nsisﬁ,ors (E‘M DecodertKit £5.19.6. P.P.
% gns. Complete kits with FREE 7in. 1200£t. 2=, Leaflets on request,
tape, spare spool. 3} ans ggTﬁII;IEgST £6.19.6 Pélf)é
e Lt dp (Cabinet Assembly 20/— extra)

(6) GARRARD DECKS—BRAND NEW FULLY GUARANTEED

1000 mono £5 18 6 SP25 stereo £10 18 6 40Lless cart./arm £27 10 0
ATS mono 88 98 #P25 Deram £1319 6 AT6 mono Mk, 1T 23 19 6
2000 mono £8 96 AT60 less cart. £1019 86 AT6stereo Mk. 1l £9 100
2000 stereo £6 198 AT60 mono £1110 0 ATS Deram £11 190 0
3000 1 m stereo £7 10 0 ATGO stereo %11 19 8 Deccadeec Mk, I £17 17 0
8P25 less cart. £0 19 ¢ AT60 Deram £$14 19 6 A70 jess cart. £17 17 0
8P25 mono £10 10 0 LABSO0 less cart- £25 00 {P. and P. 5/- any type)

All other makes of decks and cartridge in stock. List on request

(7) GLOBEMASTER MW/LW/SW

PORTABLE RADIO TO BUILD

Full 3-waveband tuning. Pushbuiton wave-

change. Superhet printed circuit design.

Black-chromed cabinet 11 x 74 x 3iin,

(SW 17-50 metres). Ear/Record sockets, 1

watbt Push/Pull output. § Mullard Transistors.
Booklet on request.

£7.19.6 %%

- 0 316

TOTAL COST
TO BUILD

) TOURMASTER TRANSISTOR
CAR RADIO

7-Transistor MW/LW Car Radio, 12 volt
operated. 3 watt output. Push-button wave-
change. RF stage. Supplied built, boxed,
ready to use with Speaker and Baflle, Car
fixing kit and manufacturers’ current
guarantee. Special Bargain Offer. Buy Now!
Leaflet on request.
£9 9 0 P.P.
0o 3/6

List Price 15 gns.

VOF ®M plus MW and
NEW tongwave Car Radio. 31
watts OfP, Pos. or neg.
earth 12 wvolt. British Made, Com-
plete with speaker, ete.

25 gns.

1mA 22/6; SmA 15/-; ismA 12/6.
Brand new at fraction of normal price.

TUNNEL DIODES

Free Specs. supplied.

Completely new 24-page 1967 edition.
Hundreds of new types with details )
The largest range available.

TRANSISTOR CATALOGUE

for your copy.

12 voit input, output 230 volts ajc §

approx. 5a/s. Transisborisr?t-‘:/d. designs. '}

INVERTOR KITS

Kend 1/.

¢
}

@ lswatt ., ., 6, p-p. 3/6 3
® 40 watt .. .. 978,pp. 66
(n REGENT-8 MW/LW

g-Transistor superhet.
Push-pull speaker cutput.
cabinet 5 x § x 1iins,
TOTAL COST
T(O BUILD

POCKET RADIO TO BUILD

P

69/6

Miniature 27 Mc/s band, Radio Control ¢
Receiver, Bizeonly 2 x 2 x jin. Sensi-

tive 4 transistor design. Complete §
‘building instructions.

TOTAL COST 55/_ P.P.
TO BUILD 1/6

TINY TONE RADIO CONTROL

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 g
1967 CATALOGUE. EVERYTHING YOU

NEED IS LISTED.

Geared tuning, ¢
Moulded ¢
Phone socket. {

2/~

24
[
9

4

CAR MONO/STEREO AND MONO TAPE PLAYERS—TERRIFIC QUALITY

12 volt pos. or neg. earth operated . Uses Misicassettes, Either your own recording/
or EMTI/Philips prerecorded tapes. Fits any car, ¥Full range of controls bass/treble/
voline. Provides 30 mins, from one tape. Sapplied complete with speakers, fixing
kit, instructions and 50 min, prerecorded tape.

NEW!

Prices: Mono

26 gns.

MonofStereo

Leaflet on request.
British Made,

32 gns.

Complete range of hi-fi équipment in
stock. Demonstration room open.
Latest stock list on request. Special
prices.

Build the World's first All-Transistor
Portable Electronic Organ Kit

TO BUILD YOURSELF IN EASY STAGES.
ALL PARTS SOLD SEPARATELY.

START BUILDING FOR AS LITTLE 4 COMPLETE KIiT 99 GNS.
AS £5. BUILD THE MAYFAIR A
SECTION AT A TIME.

@ TRANSISTORISED REVERBERA-
TION UNIT. For use with any organ
or audio amplifier. 18 gns. p.p. 5/~

(CARR. 30/-).

<% HP FACILITIES AVAILABLE.
RANGE
ORGAN COMPONENTS IN

% COMPLETE

STOCK.

Detailed leafiet
on request

SUPPLIERS OF QUALITY COM-
PONENTS AND EQUIPMENT FOR
MORE THAN 29 YEARS.

Acclaimed
by evervone

DESIGNED BY
L. W. ROCHE

MW/VHF Receiver. All parts as specified
(less chassis, ete.),

“EXPLORER” (P.W. Jan. 1967)
78/6.

Parts list on request,

HENRY'S RADIO LTD. |

y
1
303 EDGWARE RD., LONDON. W.2 }
i
i

PA Pdingtor 10089 (3TD 01-723-1008}
Open MHon. to Sat, 9-8,

oF CALL IN FOR

DEMONSTRATION

@ SEE FOR YOURSELF

Thurs. 1 pan

Open all day Saturday

SEE PAGE 79 FOR
waas FURTHER RANGE
OF STOCK ITEMS

Britain’s best-selling hi-fi transistorised units 12 and 25 watt systems, test equip-
ment, AM and FM tuners, etc. The new 1967 catalogue (see above) contains
details and illustrations of hundreds of other stock lines. Crder your copy now!

BE. 206,

e R




