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TELEPHONE: 657 and 658 '
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| UHF AERIALS
¢ forBBC2now
and ITV 2

FIVE STAR QUALITY AERIALS

% Anodised elements for protection. % Modern

" WIDE BAND

plastic moulding techniques used for convected |

reflector and parasitic elements giving longer
life. % Staggered spaced elements for maximum
performance with all band width.
% Multi-element reflector giving high back to
front ratio % Maximum efficiency of matching
by using laboratory developed collector plate—
without any other matching device.

channel

Model Description Gain RsésiFa met=y
UF/H3 3-ELEMENT, HEADONLY 7:0 180 316
with CLAMP
UF/HS S-ELEMENT, HEAD ONLY 8-25 195 36/6
with CLAMP
UF/H7 7-ELEMENT, HEAD ONLY 10-5 245 4l/-
with CLAMP
UF/H10 10-ELEMENT, HEAD ONLY : 12-5 260 47/-
with CLAMP
UF/HI2 12-ELEMENT, HEAD ONLY 135 28-0 51 le
with CLAMP
UF/HI4 14-ELEMENT, HEAD ONLY 150 290 55/-
with CLAMP
UF/HI8 18-ELEMENT, HEAD ONLY 16-25 30-0 70/-
with CLAMP |
UF/H22 22-ELEMENT, HEAD ONLY 17-0 31-0 85/-
with CLAMP

| BRIT. & FOR. PATS.

PRACTICAL WIRELESS

May, 1964

SOLDERING
EQUIPMENT

ADCOLR
for

“TOTAL PERFORMANCE

A COMPLETE
RANGE OF
EQUIPMENT

FOR THE

RADIO AMATEUR

ILLUSTRATED

List 64.

" DETACHABLE BIT
IN

PROTECTIVE SHIELD
List 700

; Sales & Service

APPLY DIRECT FOR CATALOGUE
TO

| ADCOLA PRODUCTS LTD,,

PLEASE STATE LARGE OR SMALL CLAMP REQUIRED

ADCOLA HOUSE,
GAUDEN ROAD, LONDON, S.w4

Telegrams
SOLJDINT LONDON SW4

Telephones
MACaulay 4272 & 3101
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EKCO L.O.P.T. Unused replacements
tor  Perapex  eased 18547 modely,
cotplete with FLHUT. rect.
unrepeatabie. N 39 /-
€O-AX. low loxs, €d. sd.. e
11/8, 50 ydw., 22/ 106 42/8.

Co-ux Plugs, 1[3 Wall outlet Imu‘» 3/6.

SPECIAL C.R.T. OFFER
Due to huge Bulk Special Purchase
we are ofteting MW 31 Tubes at
the unrepeatable price of 28/-. MW
36/24 ditt, 39/~ I.I. 12/6. The
above are guaranteed for 6 months.,

PRACTICAL WIRELESS

Huge  reduction.
etandard L.F.

(OCHID atd 2-0UR 1)

R.F. Kits (0C44.
3 trausistors.

LOUDSPEAKERS. :
s T8 Pvi. 8/6
CONNECTING WIRE

P.V.C. Bright colours. Five
25t. coils_only 4/'

3 VALVE AMPLIFIERS
Kit of new parte, consisting chussis
mains and output transformers, vai
(PHL, GGG, X6 aed all components.
With rull instructionr for makivg high
gain amplitier with separate base and
treble controls, negative feed- 29
back, ete. Truty unusual valueat /-
MAINS TRANSFORMERS
Fxcetlent Quality Siuaranteed.
Upright mnunhng 250-0-250 V

GOmA, 6.3V, A (R0mA, 12/6 9/6
I)m.o sem rouded 9f6. l

13 CHANNEL T.V.s

Table Models. Famous Makes. Abso-
lutely Complete. 'Fhese <eta are un-
equalled in value due to huge purchase
direct [rom rource. They are uutested

and not guaranteed to be in working
vrder. Carn. ete. 15/-

o, £2.19.0 ... £4.19.0
" LEAK AMPLIFIER SNIPS

Due to 8 fortunate purchase we are able
to make the following unrepeatable
offers. All amplifiers have line matching
Output Transformers (Transformers to
mateh these Ampiifiers to 15¢) Speakers
can be supplied at 22/6 each).

TL/12 WATT (slightly used) .
TL/25 WATT (new) .....
TL/50 WATT (slihtly used)
Pa 0 watt A
complete with pre-amp .......... £290
(Note—These Leak Amplifiers all have
the added imeility of volume and tone
controls so that they can be used without
a pre-amp. if very high gain is not
required).

% BULK BARGAINS %

12 POTS. Papular values. 5K ‘o
2 Meg. Unneed, mixed, 1

et long ;., i R g 4/6
CONDENSERS. leetroly fu,
Many

Value Our Trice 10/‘
100 RESISTORS 66
Excellont. Rizes b3 watt,

100 CONDENSERS 96
Miniature Cerannic and  Silver M

Condensers, 3 pF to 5,000 pF. LI

\'Al;l E OVER t5.

25 TAG STRIPS 4/~
N % !_; Hla,\; ete. U L
100 HI STABS 96

1% to 59 100Q ta 3MQ

30 Top Makes

e for e/e (loz
Gold Bonded mbhest quality,

vidually testes
9/6 doz.

1O0mMA
(3 for 8/6)

3/9

Mullard Matched Output Kits

TRANSISTORS ||

GUARANTEED TOP QUALITY

Red Spot
type uow ony
White Spot R.F.....

1/6
........ 2/_
12/6

OC45 2 12/6

AF114 8f- 0ocy4 5/8
AF115 8 0cas 5/6
AF116 bili oc72 516
AF117 - 0csl 516
AF L 8/6 6C81D  5/¢
0cz6 12/6 oce2 8/-
0c3s 14/- 0c170 8/6
oc171 8/8

GERMANIUM DIODES

Geuernl Purpose minjature detector,

8d.

Indi-

SILICON RECTIFIERS

Guaranteed performance.
Tested 250V working.

250mA
,ult)ilinior 18/6) 7 /6

Top Muke.

NEW SHOP
SOUTHAMPTON

Now Open in Large Premises

§ WE LOOK FORWARD TO
OFFERING YOU A FIRST

CLASS SERVICE.

the address.

Please note

72 EAST STREET

With widest Stocks,
Rados,
Hi-t Equipment,

Autoehangers,

Prices: T.V.s,
Transistors,

Loudspeakers,

Cables, Components, etc.

{Tel. 25851}

Keenest
Valves,

&f-,

4 watt

preamp stade.
output stage
speaker,

clarity. ideal
players, p.a.
alarms. ele.

Carr..

AMPLIFIER

excellent amplifier with high ¢ain
10F3 driving 10P14
couiplete with Simn.
Tn attractive 2-tone case.
Toune control negative feed-back
ready lor immediate use. indivi-
dually tested. Amazing voiume and
for guitars,
in small halls, baby
Easily worth £5. Our
price whilsi stocks last.
Packing. ete. 4/-.

record

4776

TELEPHONE

ENQUIRIES WELCOMED
Quantity Prices or Quoles for slems
not listed. parlicuiary rare values.
C.0.D.
DISPATCHED THE SAME DAY.

ORDERS

HIGHEST QUALITY —
l ,’ be 9 COMPARE OUR PRICES
Curr. & Ins 126 GUARANTEED NEW TYPES
MOST MUL I;A‘RD"H - 6 Months 12 Months | mw 31/74
MAZDA. cossor. | 12, £2. 0.0 £3. 6.0 | £3-15.0
MITRON. EMI- : 4,

score, memmar. | 14in.  £2.10.0 £3.10.0 | £4.15.0
FERRANTI TYPES. .
PROCESSED  IN 15-17in.£3. 5.0 £4. 5.0 gl:.;d 4133264

O 21in. £3.15.0 £5.15.0| £6.0.0

GUARANTEED

* VALVES %

return of post

THE MOST ATTRAGTIVE GOMPETITIVE VALVE

LIST IN THE COUNTRY

All valves are new and unused unless otherwise advised

POST 3 MONTHS

FREE for 12 or more

FREE TRANSIT

R.
{ v st 201 1- GUARANTEE|SVRANCE, Mo

1N-

In writing with [tee on Goods if returned
valves. every  valve. within 14 days.
T A
1A7GT -|EYS! /-|T41 6/9
1CCGT  /6/8KSG  5/-|20L1  15/-DL®2  5/-|[Ez40  5/¢/TDDa  7/-
1D5 7/-|BKSGT 8/3/20P1  0/6|DLO4  6/6|EZ41  5/9{U1& /6
1ID6  8/9|6K25  8/6[20P3  11/-|DL98  6/-/Ezs0  5/6(Uls  7/6
1H5GT 8/8|6L1 9/6)%0P4  15/-'EAS! 1/3|EZSL  4/6|ygz 8/9
L2 3/-l6Le  3/6/20P5  11/6)EABCSO G/-|FCa 8/-lu24  12/6
ILD5  3/6/6L6G  6/6/25A66  8/- EACO1  4/- FW4/500 7/-| U35 -
1LN5 -|6L1 7/9/25L6GT 8/- EAF4l  6/9GTIC 12/6|U26 -
{ggGT g;g eLuzw 1253 25Y5G 85- EAF42 8/3/Gz32  10/-|U31 -
6LD20 7/9(256Z4G 7/-|EB34  04.16Z34  9/-U33  13/-
1Us 6/-lgN7  7/625Z5  8/-|EB41  5/-|HK90 9//6 U35 12/’0
184 718|gp1 9/6(2526G 8/-|EB91  2/-|HLAIDD 8/-|U37  26/-
13-54 ::s;/lﬂ 6P25 s;e 218U 17/ EBC33 %/9 NH309 13/- gsg an
-'gpe8  9/9lsocy  5/-'EBCA1  6/-/[HVRZ  9/-|Us 4/
2D21 /617G 4/-|30C15 0/6EBCBL 5/6/kT3e  6/9|U76 4/-
4/-'6Q7GT 8/-\30F5 10/6|EBFS0  6/0|kresc oiaU78 4/
6/- gr7G  9/-|30FL1 10/6/EBF83 7/6|KT38 14/./UL07 12/8
-6SA7  6/9;30L1  5/- EBF89 8/9|kras 6/ UL9L  9/-
Sl-lgsc7  4/9|30L15 12/6/EBL21 11/-/gss 17/gU281  8/6
5/- 4sG7  4/8/30P4  8/6|EBL3L 17/6lxmg)  s/¢ U28L 14/-
Sl-|gsHy  8/-[80P12  7/-|EC52  4/9k¥e3  4/6/U301  12/-
Bis e e ek dlube G
~[6SK?  5/-|30PL1 IKT78  8/6! =
21/6sL7GT 5/0|30PL18 12/3/ECC31  7/6,KTS3 19/~ US3Y 11/6
4/9|8SN7GT 4/6/30PL14 12/3|ECC32  4/- KTWe1 5/9[“04 8-
4,857 5/8|35C5 B/ ECC33  4/6|KTWe2 5/-|USOL 17/6
9i6, 9587 8/6/35L6GT 7/-|ECC31  9/-|KTW63 5/- [UABCSD 5/
o/-|6U4GT 8/-135W4a  5/-ECC35  5/-|KTZ63 11/- UAF42 8/-
7/-/8V6G  4/6/3524GT 6/-|ECC40  8/61L63 3/-|UBal 9/~
g6 EVEGT 6/ 35256T 6/ ECCL 40 sz /s vBeH /s
6lox 41 6/6|ECC82  4/9/MUI4 _7/.|UBCEL  8/-
3,9, ol 6/6 ECCS3  4/3(N37  10/6,UBFE0  6/68
/ exsar 5/6/50B5  7/9IECC84  6/6|[N78 13/ UBF83 7/-
17B6 9/-150C5 a/s‘Eccss 6/-|N108 13- UBL21 9/-
12/& 7B7 5/6|50L6GT 8/-IECC88 11/6/N1s52  8/3/UC92  6/-
So17Cs +/.|53KU  0/6|ECFS0  6/- P4l 3/6 ucesd 9/~
219,706 7/6/61BT  17/6/ECF82  /-[P6L ‘“0035 8/8
4191787 5/-|61SPT 11/-|ECH21 11/- PABCSO 7/- ucrso 873
3J3l5R7  12/|2BT  13/6|ECHB5 6/-|pcss 10/ |UCHEL 8/6
3/3,757  8f0|75 5/6 ECH42 8/-/pcgy  7/g|UCH42 /-
07Xt SRS YEGH gorot g ucer s
EAQs  8/-723 Bl 9/6|ECL80  6/-|pooss ﬁ”alUCLBS 10/-
ool o I \ssmr 1o/|ECLE2 76 PCCBO 10//9 0/8
& 71411001 9 B by
GAVG /6 1003 15/ 185BTA18/6[ECLSS 10/ PCCIZD 13/6’854% e
6B7 s,u\wm 7/6807(A)  5/- ECL86 10/-p o/8 }UFSS -
i Soiohe wwmn Gilem wcboms SN
9 8 10/- - 5 - ;
CHAS 2’#&3}}11 tlelsaz 14/ /EF37A o/-IpOFes
6BGLG 15/-|10P13 12/6 BoeN 1;58 R %//3 poLee
¢BHE 5/ |10P14  9/69 -
6BJG 10P18  7/-|955 213 EF41 6/9|PCL84
GBR? orc/1ohs 25. 956 S-lEras  /0|pores
GBRS  b/6|12AH5 9/-|1625  b/6 EFSO-BRlIG PCL88
$BWS  &4/- 12AHS 11/- 5763 7/ EF50(A) 2/6| PEN25
oBW? 5/-\1zu7 srgloool 278 EES g;g\gggzg
CH 2/3 129AT 9 3
6C5 Ao At sl/- 800 .,//g RS 25"5’523
66 3/6,12407  6/-| ATP4 -
6C9  11/-'19AV6 6/3/AZ31  6/-|EF89  4/6/PL38 16/
6CLBG 17/6 12AX7 8/6)A241  7/- EF81  3/- PL81
6CHG 6/6/12BAG 7/-B3g  4/3EF92  3/-|PL82
612 3;3 12BES  6/8/CLC ls - gg}gg ghgtss
6D3  9/G|12BH7 8/9|CCHS5 12/-
606 3/-/1203  5/6/CL83  §/-|EK32  7/6,PL820
O Ciom chms b
SF i/6|12H6  1/9|D77 -
6F13  4/312J5GT 3/3/DA30 11/6/EL34 10/-|PX25
6F6G  8/6{12J7GT 8/-|DAC32 9/9|EL35  6/-|PY3l
OF14 e;e!mxm 4/6|DAF91 _4/6|EL38 12/8(Py32  10/-|X63
6F15  9/6]12K8  9/9|DAF96 ~ 6/-|EL4l  7/3|PY33  10/-|X65
6F19  6/- 12KSGT 9/6|DF33  8/9|EL42  8/-|PYso
6F32  4/9/12Q7GT 4/6,DF91  3/-[ELS1  8/0(PYS1
6F33  4/- 125A7 /3 DF98  6/-'ELS4  4/6/P¥s2
6HO  1/6/128G7 4/8|DF9?  7/6|EL85  9/9|PY83
S “ﬁ%‘s?i Sia[DHos /e ELes s/ Pyaco
g 8 - PY!
6I5GT 2/9|DK32  9/6|EM34  8/9(Pyso1
836 2/6|I2SN7GT 6/9|DKO1  5/6/EMBO0  6/6PZ30
837 8/61128Q7 7/6|DK92  6/6/EMS1  6/6'R19
637G 4/9(13D3°  5/8 DK95 G/GiEM84  8/-[RLIS 11/-
6J7GT  7/6/1487  14/6|PL 7/0/EM85 8/~ SP4l
| GKGGT  6/-19AQ5 7/9 Dras 7/6{EN31 16/-\spsl
K7 5/9/19BG8 14/- DL83 9/-'EY51 7/-.SU 16/-

Post:

2 Ubs. f-. 4 1. 2/6. 7

7 s, 3/8. 13 1ba, 4f-, ete.

TECHNICAL TRADING CO.

(0.0 2= extran.

RETAIL 810D AND N

11-12 NORTH ROAD, BRIGHTON.

www americanradiohistorv com

ALL UTEM3 LESS 5°, AND PO3T I m,n [N DOZENS.
W HI-FI RooM

350-352 FRATTON ROAD PORTSMOUTH.

ALL VWAIL ORDER, RETAIL 2HOP AND HI-FI ROOM

B

( Te|'4)

Tel. 67999
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PRACTICAL WIRELESS

May, 1964

.

4-TRANSISTOR 3

FANTASTIC BUY!

STEREO DYNAMIC
MICROPHONE. MODEL SM.DI00

A traly revolutionary new
steren dsnamic unerophone,
ideal for the tape recording
and amho enthusiast who hus
W lot quality and value.
Briet lnamﬂcnuon —Frequeney
tenpore 80« 13,000 cfs. Ontput
impedance J0K ohmea. Benei-
tivity: ——60dB. flae: shin,
high. Mike 2{in. din. Base

Not a hit— & ready
Luilt miniature amyl

4iin. dia. Mlke can be
removed  fotn  table
stand and uged with fioor
stund if desired. Supphed
complete  with  table
stand  and  loft. o1
ecreened lead in diaplay

calrton.
“erice 9 GNS. 4z

put and outpat franstoriers, 4 trapmsistor 8 volt
batiery snip cord Uar Power) apesker and sulume
eontrol connection loade, The Inost nseinl amph-
ner ever produced. Complets with tull st tions
wnd cirenit diagram.  fdeal 1o tunhing poweriul
transistor tudios  tape recaniets, baby adarime.
record ptayers, Mtercom ete. Mint be heard to
be appreciated. 6
ONLY

DM.6814. 50K DYNAMIC

SUPER SENSITIVE DESK

MICROPHONE
\E\l r ln (ul? sw b high quabiy
at «h low puce. Complete
with lavalier cord and desk
stand.  Lightweight. PRICE
45/-. Complete in presentation

pack

CT.i0 HORN TWEETER

For

reproduction
upper
Ireduency
multi-unit
ustullations.
vt
spun
phragm.
witts.
ponse
lTuipedance
Fiuished in 1matt black, flanged
arul drilled tor batRe mounting.

Pressure § rod with medinm wave coll reaty wou
i a € plied with syguested 6 fransistor st o
dia- @ parts list. Madched coils shieldel ad imipr cpnuted

10 ¢ high Q 465 Keis, all slug tumal. Taning dial ami
res- § knob fite scenrels on shaft. ONLY 24/8 compirte.
P8

29/6

-
MINIATURE PORTABLE
TAPE RECORDER MODEL TC 601

% Fully transistorised.
% Dual track

Uoupletely portable, seli-contained, full function § DS.I MICROPHONE
minlature tape recorder utilixing advanced tran- ) DESK STAND

sistor eireuitry with 4-rransistor push-puli output
stage to give vou qnailty reproduction yon would
unly expect lrom upits three times the price.
Simple control or rewind/stop/playback record.
und variable volume control.
gold bigh impact poly-viny! case with transparent
snap-on plexiglass lop enabling unit to be operated
with top in position. Complete with dnal purpose

* COmbmed

* Gize only 104" x 31" % 2% 7

Attractive tan and @ et s . -

AMT.3I  3-TRANSISTOR SUB-
MINIATURE
AM TUNER

Covers Tl browdcast 0l
ers ani

L'ervite rod an
Canpletely wired 1
creuit on printesd
howid,  tomplete woibi i

stuctions. 841 £ L

Price
W W T

R N e -
H402 ULTRA SUB-MINIATURE

e TRANSISTOR COIL SET.  suuileat 2

In § gung varinbie condenser ' dne sqiare x O decep,

3 LF.samd Osc. Coll Tine square y0in. lugh, Fervite
All sup-
it aned

o

e e T W T e
ohm, UD.I9HL UNIDIRECTIONAL
DYNAMIC MICROPHONE

JhY 14t vopits me
dostgnied 1o s the
protessional nid enthusmast the last
word un imiditectional persormancr
Designed 1o provide the speed component 1rom
the periphery, thus clhminating all viou
conon unulirectional dedgn m-lmln
reatires include high  sensitivi atui .a\u-xh-ul
frequency characteristies achleved by wse of an
alurinium wire e coil. High atabllity by nse
ot polyster il 1or the daphravm.  kExtrewmely
etlective  in nomimisiite feed-Lack  problens,
Dual bigh and low fmpelatce, swivelaldaptor and
ahieided cable, PHICE £14.14.0, i
D L

in. din, grev plastu b
X ofn. bfa, rord (27 thireads.

\ ¥
rrice 1016 k 1

HAWAIIAN PORTABLE RECORD
PLAYER Modet HN707

nicrophone-gpeaker. 200 it. ot tape. batteries and Umew & ublgne

instruction bonk

PRICE £8.19.6

SUBSTITUTION BOXES

Fully

Model OM.B CAPACI-
TANCE BOX provides
9 standard value~ Irony
0.001 to 0.22 mid at
BU¢ volt working.
Price 28/86.

complete § production  with
with insulated leads. Mode) § out the use o

TR OM.G RESISTANCE BOX § valves o tran-
- 24 <tamlurrl values § sistars.  Battery

at | watt,

provides

pick-up unit,
turntable aml
wpecial spedker to

wive RINBZIY
vohme and re-

vperated,  plas.

wp i 12in. tees
orde &t 1(3":, or
15 et Hep-

atate e speed
aml volune cou-
(tols 40 t.pan
adapion arul
<troboreope.  bumnble plastic cabipet inlly water-
proof with cartsing handle and record storuge
u»lnpnrtmvul. size Bin. dia. 1 3}in, deep. Weight
b, @

SPECIAL OFFER
e SR £4.19.6

Witb the
A30

Now RADIO
ONLY 24/6 /N‘\\ AMPLIFIER
Dhaesigh.d 108 nse with transistor radios, valve radios,
cat talior, smplitices where qualtity reproduction o
goutkl v required. Phigs nto earprece cutpul socket
ol nearly all winfature wets. The cubiner l& tuished
m bege leather sith contemiporary gnld butfes at
cach end. Complele with 121t extension cord ftted
with wnnfatwre pings, udividually cartuoed and
guarantecd, 3ize: 9§in. t 31, dlaweter,

v - -
NEW! PUSH BUTTON PORTABLE
TAPE RECORDER

MODEL UN.
The latemt 1 transistor purtuhle recorders incor-
porating 4 transistor amplilien Two motors, adiua-
talie spewd control, fwin track ceconding, hig
2iin. dynamic speaket, stmple push button etap.
Record Play and rewind controls.  Yolume vontrol.
Altractive two-tone case  with canylue  handie
and lead. Complete with cemote control microphone,
200 1t. of tape. Farphome. Batteries and mstiictinn

hovk: pricz 10 GNS.

- e

Hi1 Fi SPEAKER
MODEL C.R. 12AE. Two.way true HisFroand
superb stereo at low cust, response. 30-16,000 ¢.p.s.
lo-watt 16 ohms. PRIUCE £8,8.0.
-

e St e S S
SF.20 RADIO EARPHONES

Iti-bnpedance 2,000 ohne general
use headuet, Black and ivors
last i cared eclectivemagnrine
unite with mblustable headband
10r colmortable i, Tudividual
listenin. tor all types o1 applicas
rions.  Individuoaily  packed, with
Heaible cord attached.

rwice 12 /=
e e e ]
R.F. FIELD INDICATOR
RF.40, Deaigued tor check-
ing the radiation frown a
transornung abtenba. The
~enstiivity ean be controlied
B admstioent of pauel con-
tril, the anteuna

g@; ength or by -
y #’l'»% creasing  distance
~VW / from the radiator.
7 Fleq. range  1-250
S s ] Meis, 2004 DL,
Comprets dr distaalad. Wrh mstiuctions,
FRICYE. 88/6
- -
SIGNAL INJECTION PROBE ITL.|

Push button uperation.

Ldeal 1or making rapid
W— checka on radios, TV,
A , tuners,
amee b 39/6
e e e
THIS MONTH’S SNIP

U.S.A. I2FT. WHIP AERIALS
7'6 POST PAID.

MAIL ORDERS TO: (DEPT. P), 32a COPTIC STREET, LONDON W.C.I.
CALLERS WELCOME AT: 87 TOTTENHAM COURT RD, LONDON W.1. MUS 9606

www americanradiohistorv com
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PRACTICAL WIRELESS

THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS

2in,

* He

* FFor

* Incorporvating two 12ir

at frrequene
* Dual Cone

covering in two contr:

Eminently suitable for bass, lead or rhythm guitar and all other musical

instruments

speech co
down to 25 c.p.s.

diametc

ily made cabinet of convenient size 24 x 21
ting tones of Vynair,

30 ¥, to 30 e.p.s. A C mains operation,

200-25

rsponse throughout the
AT TWICE THIE

392 Gns. i

WAL

OR DEPOSIT of
payments of £3.9,11.

eavy duty 23-wati high flux (17,000 lines) loudspeakers with
l)o».lgncd for efliciently handling full output of amplifier

sceond speaker reproduees frequencies up to 17,000 c.p.s.

X 14in. has an cxcepuonnlly attractive

* Four jack socket inputs and two independent vol. controls for simultaneous connection
of up to four instrument pick-ups or microphones.

* .\vparme bass and treble controls providing more than adequate
o udible range.

‘Boost” or ‘‘Cut”.

for leafict.

£4.3.0 and 12
Ccarr. 1776,

monthiy

R.S.C. JUNIOR GUITAR AMPLIFIER
5-watt high quality output. Separate bass
and treble ‘“‘cut™ and “boost” controls.
Sensitlvity 15 m.v. Two high impedance
inputs. 10in,  loudspeaker. Handsome
strongly made cabinet (size 14 x 14 x 7in.
approx.) finished in compllmenmry shades
of Rexine/Tygan. A.C. mains.

or DEPOSIT £1 and 9 monthly

£8'1 9'6 payments of carr. /6.
LINEAIR TREMOLO/PR o NIT
Designed for introducing the T
to any amplifier which is fitted with a
reserve power supply point for smoothed
H.T. and 6.3 v. A.C. L.T. This applies to
practically all amplifiers of our manufac-
ture, and to those of several other manu-
facturers. The unit plugs into power supply
point and any input socket or amplifier.
Controls are Speed (frequency of interrup-
tionsi, Depth (for heavy or light eifect).
Volume and Switch. Three sockets are lor
two lnputs and Foot smtch 4 Gns
.

R.S5.C. SENIOR 15 WATT LEAD or
RHYTHM GUITAR AMPLIFIER

High-fideltty push-pull out-
Scparate bass and
“cut” and “boost’
controls, Twin separately
controlled 1nputs so that
two instruments or “‘mike"’
and pick ups can be used at
the same time. Loud-
speaker 1s a heavy duty
high flux 12in. 20 watt
model with cast chassis,
Chassis is well made and
finished as Junio: Model.
Size approx. 18 x 18 x 8in.

Only 18 Gns. -

Send S.A.E. for leaflet. Or DEPOSIT 37/9
and twelve monthly payvments ot 31/8.

GLASGOW

326 ARGYLE STREET

LONDON

238 EDGWARE
Three new branches now open

ROAD

EDINBURGH

133 LEITH STREET

FTRANSISTOR SALE. Mullard OC71 3/9,
OC45 4/11, OC44 4/11. OCT2 4/9. OC81 4/11,
0C171 8/8, Ediswan XAlol 3/9, XB102 3/9,
XA112 3/9, XB113 3/9. XB104 3/9. XCIOIA
3/9. Postage 6d. for up to 3 Transistors.

D.C. SUPPLY KIT. 12 v. 1 a. consisting
of a partially drilled metal case, mains
trans. F.W. Bridge Rectifier, 2 fuseholders
and fuses. Change Direction switch, vari-
able sapeed regulator and circurt. Yor
200-250 v. A.C. mains. Sultable tor Electric
Trains. Limited number available at 29/11.

SELENIUM RECTIFIERS
24 v.

.. 26/9

.. 35/9
('I)OI ED.
0711, 250 v. 50 mA, F.W. (Bridge)
8/11. H.W. 250 v. 60 mA. 5/11.

lBll-'li-lN 10-W A Itl‘ AMPLIFIERS,
ran ew Complete Car
aits. £7.19.9

Manufacturers' discontinued Model. Push-
Pull output. Latest high efficiency valves.
Dual separately controlled Inputs for
*'Mike". Separate Bass and Treble Controls,
High sensitivity. Output for 3 or 15 ohm
speaker. Guaranteed tested and in perfect

working order.
26 Osmaston Road

DERBY 3.

Now open at

I)l"l'\’ LOUDSIPEAKERS IN
REXINE  COVERED
D) Suitabie for Bass
Guitar. peaker Unit 15in., High Flux,
15 ohms, JO watts. Cabinet size approx.
24 x 21 x 13in  Onlv 19} gns. Or Deposit
and_ 12 monthly payments of 34/-,
BG3/2.  Suitable Bass and Lead
Two 12in. high flux 15 ohm 25 watt
speakers, one with aluminium speech coil
and dual cone to provide smooth (requency
response from 25 to 17,000 c.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered 1n two
contrasting tones of grey Vynair and
Rexine. Rating 50 wat Only 29 gns.
Or Deposit £3.7, 6 and 12 montnly payments
of 50/-
LARGE REXINE COVERED SPEAKER
CABINETS, Heavy blockboard construc-
tion. Very attractive two tone covering
ol Rexine and Vynair. Size 30 x 21 x 16in.
cut for 15in. or 18in. speaker or {or two
12in. 11 gns. or Deposit 25/9 and 9 monthly
bayments 25/9. Size 30 x 30 x 16in. cut for
15in. or 18in. speaker 13gzns. or Deposit
30/4 and 9 monthly payments 30/4.
Sulr,able speakers available.

FANE EXTRA HEAVY DUTY
l OUDSPEAKER 15in. TYPLE 153
40 watts. Total flux 375000 lines. Ex-
tremely high sensitivity. 15 ohm volce
coil. Only 18 gns, or Deposit 37/9 and
12 monthly payments of 31/6.

FA\L EXTRA HEAVY L/ISPEAKER
18in., 15 ohms, 60 watts., 3in. diam.
Spéech Cotl. Total Flux 3750,000 lines,
High sensitivity. ONLY 24 gns. or Deposit
5l/- and 12 monthly payments of 42/9.
Send S.A.E. for leaflet on 153 and 183,

AVY
ISTA
CARE

R.S.C. B20 BASS GUITAR
AMPLIFIER

A highly efficient unit incorporat-
ng a massive 15in. high flux loud-
speaker specially constructed to
withstand heaviest load condi-
tions. Rating 25 watts. Individual
bass and treble controls give
‘‘boost” and ‘‘cut”. Two
impedance jack socket in-
are separately contralled,
controls are conveniently
Positioned in a recess on top of the
cabinet. Cabinet is of substantial
construction and attractively fin-
ished in two conr,ra,st.lng tones of
Rexine and Vyna Size approx.
24 x 21 x 13in. Operatlon from
50 c.p.s. A.C.
S.A.E. for leaflet.
Or Deposit £3.2,0 and 12
monthly payments of 51/8.

250 v.
Send
294 Gns.

Carr. 17/6.

GOVT, SVMOOTHING CHOKES
mA, 3-5 H, 50 ohms, Parmeko 8/9.
150 mA, 10 H, 50 ohms 9/9; 80 mA, 20 H
900 ohms 5/8; 120 mA, 12 H, 100 ohms 8/9:
50 mA. 50 H, 1,000 ohms 6/9: 100 mA, 10 H,
100 ochms 8/9 60 mA, 5-10 H, 250 ohms 2/11.

COMIPPLETE POWER PACK KIT, 18/11
Consisting of Mains Trans.. Metal Recti-
fier, Double electrolytic, smoothing choke
chassis and gircuit. For 200-250 v. A.C.
mains. Output 250 v., 60 mA, 6.3 v., 2 a,

R.8.C. POWER PACK. 39/9, Louvred
metal case only 8 x 5} x 2iin. Stove
enamelled. For 200-250 v. A.C. mains.
QOutput at 4 pin plug and socket 250 v.
60 mA, tully smoothed and 6.3 v. 2 a. Suit-
able for power requirements of almost
any Pre-amp. or Radio Tuner.

R. BABY ALARM or INTER-
IM. KI't, Complete set of parts with
dlagrams. etc. Housed in two polished
walnut finished cabinets of pleasing
design. High sensitivity. For 200-250 v,
A.C. mains. Fully isolated. Controliable
at both units. An intercomm. of this class
would normally cost £20-£30. Only 89/8,
carr. 5/- or assembled ready for use 8 gns.

Ex.

EX. GOVT. SELENIUM1 9/9
ONLY

RECTIFIERS 12v i5 AMP
(BRIDGE) F.W,

R a s a G a (Manlfthde.“er)

MAIL ORDERS to 54 Wellington St, Leeds [. Terms: C.W.O. or C.0.D. No C.0.D. under £1.
Postage 2/9 extra under £2. 4'6 extra under £5. Trade Supplied. S.A.E. with all enquiries please .

LEICESTER  BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS

32 High St.| 6 Gt, Western 13 Exchange St. | 51 Savile | 73 Dale St, 56 Morley St. 8-10 Brown St. 5.7 County
Arcade, Opp. (Castle Market St., Hull | Liverpool 2 (above Alhambra | (Market Street) (Mecca) Arcade

Half.day Snow Hill Station | Bldgs.) Sheffield Theatre) Bradford | Manchester 2 Briggate, Leeds

Thursday | No half-day Half-day Thursday Half-day Wednesday No half-day No half-day
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R s c (Manchester)  MAIL ORDERS to 54 Wellington St, Leeds |. Terms: C.W.O. or C.0.D. No C.0.D. under £I.
sl [ Ltd. Postage 279 extra under £2. 4!6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS
32 High St.| 6 Gt. Western | 13 Exchange St. | 51 Savile , 73 Dale St. 56 Morley St. 8-10 Brown St. 5-7 County
Arcade, Opp. (Castle Market St., Hull | Liverpool 2 (above Alhambra | (Market Street) (Mecca) Arcade
Half.day Snow Hill Station | Bldgs.) Sheffield Theatre) Bradford | Manchester 2 Briggate, Leeds
Thursday | No half-day Haif-day Thursday Hall-day Wednesday No half-day No half-day
P.M. SPEAKERS, 10, W.B “Stentorian” | 2in. 16 WATT  HIGH QUALITY
D ERBY 26 Osmaston Road}| ;g i5ohms type HF 1013 10 watts, hi-Lidesity LOUDSPEAKER

THE SPOT

FANE HEAVY DUTY Hi-FI SPEAKERS
12in. 13 ohnes. Cast chassis. BExceptionally
robust 2in. diam. Voice Coil Arsemblies.
122/10 20watt, 5gns. 122/10A 20watt. g gns.

122/12 20watt, 7gns. 122/12A 20watt. 8 gns.
122114 22watt, 9gns. 122/14A 22watt, 10 BNS.
122/17 25watt, £11.17.6 122/174 25 watr. E12.47.6

15in, 15 ohms, Cast chassis, EXceptionaliy
robust 2in. diam. Voice Coll Assemblies.
152/12 20watt, 12 gns. 152/12A 20watt. 13 gns.
152/14 27waty, 14 gns. 152/14A 27watt. 15 gns,
15:/}7 35watt 18ens. 152/17A 35watt, 17 g(r)lgo

indicates dual cone type, 17,
c¢.p.s. Send S.A.E. for leaflets. Terms
available.

R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER AI0
A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. "one
Control Stages. Certmed performance
figures compare equally with most ex-
peneive amplifiers available. Hum level
B d Frequency response +3 dB

A specially designed section-
ally wound ultra linear output transformer
is used with 807 output valves., All com-
ponents are chosen for relability. Six
valves are used EF86, EF85 ECCS3, 807,
734, Separate Bass and Treble Con-

crols are Drovlded Minimum input required
e ull output is only 12 millivolts so that
F MICROPHONE OR
T £ The, unlbl is

DOOR F Tk tc. For use wn,h
Electronic ()RGA'\. (xUl FAR, STRING
BASS, For standard or long-plavin

records, OUTPUT SOCKE OVIDES
L.T. and H.T. for RADIO FE I-ADI R UNIT,

An extra input with associated vol. control
is provided so that Lwo separate inputs such
as Gram and “Mike’ can be mixed.
Amplifier operates on 200-250 v. 50 c¢fs. A.C.
Mains and has output for 3 and 15 ohm
speakers. Complece Kit of parts with fully
punched chassis and point-to-

11 Gﬂs point wiring diagrams end
* instructions. Ii required
Carr. 10'- pertorated cover with carry-

ing handles can be supplied
for 19/9. The amplifier can be supplied, fac-
tory butlt with ELS34 output valves and
12 momhs sumam.ee. for 14 gns. Send
S.A.E. for leaflet
TERMS: l)Fl’()sll 33/9 and 9 monthly
pavments of 33/9.
Suitable microphones and speakers avail-
able at competitive prices.

ARMSTRONG, DULCI, LINEAR,
ROGERS, LEAK and IASON EQUIP-
MENT, ‘GOODMANS, W.B. AND
FANE SPEAKERS. GARRARD AND
GOLDRING T/TABLES CASH or H.P.

SUPERHET FEEDLER UNIT. Design of
a high guality Radio Tuner (specially
suitable for use with our Amplifiers).

Delayed A.V./C. Controis are Tuning,
W/Ch. and Vol, Only 250 v. 15 mA. H.T. and
1..T. of 6.3 v. 1 amp. required from amplifier.

type. Recominended tor use with our All
Amplifier. £4.7.6. 12in. R.A. 3 ohms 10 watts
€12,000 lines), 59/9.

TWEETERS. R.A. 3ohm. 25/9: 15 chm 25/9

R.A. 12in. DUAL CONE 3 ohm B watt
speakers. Ideal for Stereo. Only 39/9 ea.

Jason FMTI V.H.F./F.M. Radio Tuner de-
sign. Total cost of parts including valves.
Tuning dial, Escutcheon. etc., £6.19.8.

I.INI-]_\I{ 145 MINIATURE 4{.: WATT
QUALITY AMPLIFIER. Suitable lov
any record playing unit and most micro-
phones. Nemative feed-back 12 dB. Separate
Bass and Treble Controls, For mains

250 v. 50 c/s. Output for 2-3 ohm speaker.
Mullard valves EZ80, ECC83. EL84. Size
only 7x5x58in. high. Guaranteed 12months.
O .19.6. Send S.AE. tor leaflet.
: Deposlc 22/6 and 5 monthly pay-
ments of 22/8.

1n walnut veneered
cabinet. Gauss
12,000 lines. Speech
coil 3 ohms or 15
chms. Only £4.19.8
Carr 5/-. Terms:
Deposit 11/3 and
¢ 'monthly pay-
ments of 11/3.
12in 20 WATT
H Fl 1.0UD-
SPEAKERS
CABINETS.
Fin.sh as above. Terms:

18 x 1% x 1n,
Depole 14/9 and 9 monthly payments of

17/9. v £7.19.6. Carr.
For Iarm'r types see nr(-codlllz page.

LINEAR LG34 GRAM, AMPLIFIER.
High quality. Separate Bass and Tieble
controls. Handsome appearance Com-
pletely enclosed. Black/Gold Frontplate
5 &N,

A
home,

the latest high

is used.

230-250 v, 30 ¢fs.
in every detail
Hammer finish and polnl to-point wirlng diagrams and Instructions, Exceptional

value at only £4.15.0,
deposit 22/68 and 5

all other types of pick-ups and practically ah *
separate Bass and Treble
Rive full long-playin
negligible being 7t d
H.T. of 300 v. 25
available tor the supply nf a Radio Feeder Unit, or
Tape-Deck pre-amplifier.
Output for 2-3 ohm speaker. Chassls is no
and Includes fully punched chassis (with baseplate) with Blue

or assembled ready for use 25/- extra.
monthiy payments of 22/R for assemhbled unit.

R S.C. 4-5 WATT A5 HIGH-GAIN AMPLIFIER
highly-wensitive 4d-valve
small clab, ete.
quired for full output so that it is suitable for use with

guality amplitier for the
only 30 millivolts input is re-

fidelity pick-up heads, in addltlon to
‘inikes”.
Controls are provided. These
record egualisation. Bum level is
d(mn 15 dB of Negative feedback
and L.T. of 6.3 v. 1.3 &. Is

For A.C. mains input of 200~
alive. Klit Is complete

I’.us 3/6 carr.. or

GLASGOW

326 A R\!i YLI-] STI{EE‘I‘

THE SKRYF( Ul{ T.R.F, RECEIVER.
A design for a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selenfum rectifier. High gain H.F, stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams, instructions and
parts list 1 maximum building costs
.19.8, inc. attractive walnut veneered
wood cabinet 12 x 64 x 5iin

BASS  REFLE ‘( CABINETS,
JUNIOR MODEL. Spectally designed
for W.B. HF1012 Speaker, but suitable for
any good quality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish, Size 18 x 12 x 10in. Handsome
appearance. Ensure superb reproduction
for oniy £3.19.8.

STANDARD MOPEL, As above but lor
12in. speakers. ize 20 x 156 x 13in. For
vertical or horizontal use. £5.19.6. 5Set
ot lexs with brass terrules, 19/6.

R.S.Co JUNIOR 1I-F] REPRODUCER,
The very latest Goodman Axiette 8 High
Fidelity loudsFea.ker (retailing at apPprox.
3 gns,) fitted a speciall¥ designed Bass
Reflex cabinet size 12 x 18 x 10in.

Acousti-

LONDON

g Shor

— EDINBURGH
133 LETTTE STREET

ARE ROAD
tEY Now Open

MU
20000hmsperv A D.C., b4
A.ln. Baslc Meter sensitivity 155 mlcro-
mps A.C. and D.C, ranges £4,17.6.
Sensmvlcy up to 10,000 ohms per volc A 5
and D.C.. 0.0. 30,000 ohms per volt,
with overload buzzer. £8.19.6.

R.5.C. CORNER CONSOLE CABINETS

Polished walnut
veneer finish, Pleas-
ing design. JUNIOR

MODLL. Stze 20 x 11

for 8 x 5in. or

speakers,
NTA

X 8in.
10 x 8in.

X
12in. for 8 or )0in.
speakors £4.11.9.
SENIOR MODEL
Size 30 x 20 x 15in,
tor 12in. Speake:
Sultable Speaker
systems below.

Only 7 gns,
AUDIOTREINE HI-FI SPEAKER SYs-

I'IkMS,  Consisting of matched 12in.
12,000 line, 15 ohm high quality speaker;

S Sim align. | c@lly lined and ported and finished n | cross-over unit (consisting of choke,
mlgstapg;‘ggegu):f * 7¥‘o,ﬂ‘,‘"§° Pom‘élew,,,gng polished walnut veneer. Matching 'm- | condenser, etc.) and Tweeter The smooth
Hiagrams. {nstructions and priced parts list | bedance 15 ohms Frequency response and extended frequency range
With Mlustrations, 2/6, Total bullding cost | fange 10-15.000 ¢.p.s. Power @ Gpg ensure surprisingly realistic roproduction.
£4.15.0. S.A.E. for leafiet. handling ¢ watts nominal. % | Standard 10 watt rating £4.19.9. Carr. 5/-.
ideal for_Stereo. Carr. 4/5, Or Seniar 15 watt, £6.19.9. Carr. 7/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

R.S.C. BATTERY TO MAINS
Tvpe BM1. An all-dry battery
eliminator. Size 5} x 41 x 2in,
an rox. Corapletely replaces

attery supplying 1.4 v. and
90 v. where A.C. mains 200-250
.. 50 ¢/s is available. Suitable
hattery portable
receivers requiring 1.4 and
80 v. This includes low con-
sumption types., Complete
kit with diagrams, 39/8. or
ready to use. 46/6.

'Type BML..

sSupplies 1

40 MA and
tully  smoothed,
mbletely repineing
1. hattevies and |1
accumulators  wher
neeted to A.C. mal

Size B x 54 x 2hn.
v. 9 v. and 80 v,
v 0..4. tolamp.
Thereby
)m Il

2004500 v. 50 cf
FOR ALL B.
CEIVERS normally  usine
2 v gecumulators. Complete

k't ot parte with diagrams and instructions.
49/9, or ready for use. 58/6.

NETS,
Size 36 x 15 x
18in. Peautitul
welnut veneer-
ed fimsh. Ele-
fant  contem-
porarv desiTn.
Robu t con-
struction.
Uncut. remaov-
ablebaﬁehom d.
Denth  above
baseboard 5!". arr. 15/
! Terms: Dep. 20/0. andqmthlv pymts. 20/9.

[ n\\ 12t ans<
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PRACTICAL WIRELESS

AUDIOTRINE HI-FI TAPE RECORDER KIT 253

AT INCREDIBLY LOMW COST.
Incorporating the latest Collaro Studio Tape lranscrlpmr The Audiotrine High Quality Tape Amplhfier
with negative teedback equalisation for each of 3 speeds.

Keel of Best Quality Tape and a Handsome Portable Carr
two-tone Polichrome size 14} x 15 x 8tin. high and circuit,
Pertormance equal to units in the £60-£30 class,
Deposit £2,13.9 and 12 monthly payments of 44/-,

REALISM

proximately £40.
TERMS,

CAN BEE ASSEMBLED IN AN 1HHOUR

High I'lux P.M. Speaker.

S.ALE. for leal

empty ‘i'ape Spool, a

ing Cabinet atiractively finishad in durable

Total cost 1 purchased mdividually ap~
ets.

Cash price it settled in 3 months,

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A11

PUSH-PULL ULTRA
OUTPUT
CONTROL PRE-AMP

Two input sockets with associated controls
allow mixing of **mike’ and gram., as in A

Includes 5 valves, ECCSJ
High Quality sec-
tionally wound outbut transformer specially
designed for Ultra Linear operation and reli-
able small condensers of curr
CONTROLS FOR
REBLE "Lift” and ‘““Cut”,

High sensitivity.

ECC83, EL84 4. EZ81.

ture. INDIVIDUAL
AND T.

response + 3 dB 30 30.000 cfs.
feedback loops.

‘BUILT-IN’

LINEAR
TONE
STAGES

ent manufac-
BASS
Frequency
Six negative

Hum level 60 dB down. ON

LY
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and

types of pick-ups and microphones.

DARD or LONG PLAYING
STRING BASS
OUTPUT SOCKLE

LEAD OR RHY
I' with plug provides 300 v. 30 mA, and 6.3 v, 1,5 a. For supply of a

Comparable with the very best designs for STAN-
113 (‘()l{l)ﬁ For MUSICAL INSTRUMENTS such as
M GUITARS, etc.

wit
RADIOFEL l)hl( U'\Il 1. Size approx. 12X 9 x 7in, For A.C. mains 200-250 v, 50 c.p.s. Output

for 3 and 15 ohms speakers,

instructions and point-to-point wiring diagrams supplied.

(Or factory built 51/- extra.)
If required louvred metal cover
()‘7\ é\h‘\‘l,\ll]l LD UNITS,

and'cx'edl t terms.

DEPOSIT
or illustrated leaflet detailing Cabinets, Speakers, Microphones. etc.,

Kit is complete to last nut. Chassis is fullv punched. Full

Only 8 Gns.
r with 2 carrying handles can be subplied for 18/9. MS

24/9 and 9 monthly payments of 24/9. Send
with cash

LINEAR TAPE PRE-
(»qu:lli«\tion.
Levet Indicator.

AMPLIFIER.
Positions for Record
Designed primarily as the lmk between o Collaro Tape Fran-

x\vgzlllvo feedback

Tybe lI’Il Switched
3 LMS4 Reeording

1.in.. 3{in., 7}in. and Playback,

seriptor and a high fidelity amplitier, but suitable for almost any Tape Deck.

Ouly { gns,

S AL, for leatiet.

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

A complete set ol parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts. Sultable for all crystal stereo heads. Ganged
Bass and Treble Control give equal variation of “li(t"
and ‘‘cut”. Provision is made for use as straight
{monaural) 10-watt amplifier. Valve line-up ECC83,
EC! ELS84, EL84. EZ81. outputs for 2-3 ohm speakers.

Point-to-Point wiring diagrams and in- Gns

structions supplied. Send 5.A.E. for leaflet S
Full constructional details and price list 2/6. Carr. 10/-,

Kn, can be supplled assembled and ready to use for 59/6 extra.

1 GNS,
2 Cfll'l‘.

R.S.C, GRAM. AMPLIFIER KIT., 3
watts output. Negative feed back. Control
Vol., Tone and Switch. Mains operation
20_0—250 v. A.C. Fully isolated chassis
Circuit, etc.. supplied. Only 39/9, Carr. 3/9]
HI-FI CRYSTAL PICK-UP HEADS.,
(Cartridges.) Acos Standard replacement
for Garrard. .R. and Collaro. 186/9.
Acos Stereo-Monaural, 29/9. Ronette
Stereo-Monaural 39/6, B.S.R. Stereo 39/9.
BRADMATIC RECORDING HEADS.
High Impedance Record/Playback 22f=,
Low Impedance Erase, 12/6.
MARRIOTT RECORDING HEADS,
High Impedance Record/Playback 15/-.
Low Impedance. Erase. 10/-.

l’l(l\ U1’ ARMS. Complete and with
latest Acos/hi-fiTurnoverCs ru‘ldge 29/11.
CRYSTAL MICROPIIONES, Hand type
NPI110 14/9. R.T.C. 19/9. Acos Mic 40 25/9,
Acos Mic 456 29/9, Stick t¥pe Acos 39-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel tvpe 29/9.
COLLARO JUNIOR 4-speed Single
Player Unit and Crystal Pick-up with hi-t
Turnover head Only £3.19.6.

B.S.R. UANS 4esp’d AUTO-CHANGERS
h hi-fi turnover head £6.19 8. Carr, 4/6.

GARRARD AUTO-SLIM 4-SPEED
AUTO-CHANGER wlt,h high_ fidelity
Fox 200-250 v,

pick-up. Latest model.
A.C. mama £4.1 6. Carr.

GARRAR 6 AL 'T()-sl Nl DE-
LUXE l-ﬁl’l ) AUTOCHANGERS.
Turnover (GC8 head, lor 200-250 v. A.C.
mains,

£11,9.0.
GL3A MINIATURE 2-3 WATT GRAM
AMPLIFIER, For use with any single
or auto-change unit. Output for 2-3 ohm
speaker, l'or 200-250 v. A.C. mains,
113 x 2} x 24in. Controls: Vol, and Tone
with Switch. Only 59/6.

SENSATIONAL R.S.C. BATTERY CHARGING EQUIPMENT Guaranteed 12 months.
: . BATTERY CHARGER KITS
STEREO OFFER T ALy | Eomsiating of' Malos "toere
4 < 3 ormer, ridge, eta
A complete f part: 4 1 amps 6/12 v, 612 Rectitier, well ventilated steel
to co,‘;tmcsf‘g poos 4 Gns. itted Am- Fitted Ammeter | case.  Fuses. Fuse-holders.
nality Stereo ar‘;’; lifler with meter and | and selector) Grommets, panels. Heavy Duty
3 dlst% R e 16 Lan variable plut,’ for 6 v. or | Clip, circuit. me 36" extra,
For A ains B uLOtoa’ 200983 '“5, charge  rate v.  Louvred | 6V.or12v. 1 amp........... 29
Sonsitivits Aol et O ed Vol § selector. Also Tmetal caso B | AYapove wivh Ammeter..2819
and Tone %o trols. Pr aent,gbal ' selector  plug | ished attractive | Gv.2amps.......... > iv/9
control Fgll ibr')itruecbtio 1S 9 cg for 6 v. or 12 v. | hammer Dlue. | 6v. orl12v.2amps
wiring diagrams supplied [‘St;‘g charging. T.ouvred steel case with stoved Fused. ready [0F | 6 v. or 12 v, 2 amp;
Pick-up Head ,5 5., it}{ bo g grey hammer finish. Fused and ready use with mains | give of Alnmeter .
A 19/8 extra with abovel ¢, e with mains and outbut 59/9 andoutputleads. | G v. or 12 v. 4 amps. With
— leads and battery clips. Carr. 4/8. 39/9 g r. | Ammeter and varlable
HEAVY DUTY CHARGER KIT, Terms: Deposit 12/- and 5 monthly of 1 ""n‘ ’2‘7/9 charge rate selector...... 5219
6/12 v. 6 amps.. variable output,| Payments of 12/« Less meter. ('||,\|(( X AMMETERS
Consisting 01 Mains_Transformer| 0-1.. a., 0-7 a, 8/9 ea.
0-200-230-250 v.: F.W. (Bridge) Selen- CHARGER KIT, 1?7 v, 14 AMP or 24 v, 7 AMP
jum Rechlﬂer Ammeter, Variable] Consisting of mains trans. 200-230-250 v. I.W. (Bridge) selen- | CHLARGEIR KIT. 12v. 10 Amp.
Charge Rate Selector Panels,| ium Rectifier. Ammeter, Fuses, Variable Resistor, Heavy | with variable charge rats
Plugs, Fuses, Fuseholder and| Steel Stove enamelled case and Circuit. Onlv £9.19.6. Carr.| adjustment and ammeter.
clrcult 59/9. Carr. 4/6. 15/-. Please state if 12 v. or 24 v. kit required. £4.19.6. Carr. 10/-.
R.S.C. MAINS TRANSFORMERS (&t Ley, MIDGET MAINS Primaries 200-250 v.
* GUARAN 50 ¢fs, 250v, 60mA, 6.3v. 2a ..

D
tinued)—

.. 11/9
250-0-250v. 60mA, 6.3v. 2a o0 12/11
Both above size 2§ x 2} x 2lin,
FILAMENT TRANSFORMERS
All with 200-250v, 50 clq prlmaries 6,3v.
1.58-- 5/9; 6.3v. 2a, 7/6: 0-4-5.3v. 2a, T/9:
. 7/11: 6.3v. 3a, 8/11 6.3v. 6a, 17/6:
. 1.5a. twice, 17/6.

SMOOTHING CIHOKES

150mA. 7-10 H. 250 ohms. , . . 119
110mA. 104, 200 ohms .. ce .. 8/9
80UmA, 10H, 350 ohms o . .. 519
60mA. 10H., 400 ohms .. .. 4/11

CHARGER TR. \\SF()R\[I R\

All with 200- 230 250v, 50 cfs Primaries:
0-9-15v. l'a 12/9; 0-9-15v. 2a, 14/9; 0-9-15v.
3a. 16/9; 0-8-15v. 5a. 19/9; 0-5-15v. 68, 23/9:
06-15v. ‘8a, 280

ALTO (Step lm/.\‘tep down) TRANS.
0-110/120-230/250v. 50-80 watts, 13/83

250 watts. 39/9; 150 watts,

lntn-rh' and Impregnated, Prim-; FULLY Slll(()lll)l’,l) (0
s 0-230-250 v, 50 ¢fs. Sereened | 425-0-425v. 200mA, 6.3v 4a, C.T. 5v. 3a.. 55/9
'l ()I' Nlll{obl)hl) Dl{()P THROUGH 425—0 4C25V 5%)05{11% 6.3v, 4a, C.T., 6. 3v. by
250-0-250v, 70mA, 6.3v. 2a, 0-5-6.3v. 2a.. 17/9 5
0000y, Hom A, 6:3v. 2a. 056V 2a 1870 S0 0% Bima 0% sa e 8000 6819
-0- . 100m v. 2a, 6.3v. la 5
3558:8_.,2‘_53“ %800“‘2 ng 25 X géra e 19;9 Mifiget, Battery Pentode 66:1 for 3S4, G
-250v. 100m. 3v. 4a, v, 32’ 25/9 T T
300-0-300v. 130m.a 63v: da. 6.3v. 1a. for Small pentode sadi e, o o g
L}é‘g&"ﬁ 510 Ampglgyerm 0-5-6.5v. 38" gg;g Standard Pentode 5.0000 to32.. .. 5/9
350-0-350v. 100mA 6.3 4a, 05-6:3v. 3a  26/9 S()Landsrgol entode 7,000 £0 341 . g;g
350-0-350v. 150mA, 6.3v. 4a. 0-5-6.3v. 3a 2018 | pysh-Pull 8 wam. EL84 or 6VE to 34
FULLY \lll{()l DED UPRIGHT or matched t 9/9
250-0-250v. 60mA. 6.3v. 2a, 0-5-6.3v. 2a, Push-Pull 10- 12 watt< to match V6 or
Midget type 2; x 3% 3in 17/11 EL84 to 3-56-8 to 156Q 19/9
250-0-250v. 100mA, 6.3v. 4a. 0-5-6.3v. 32 _27/9 | Following types for 3 and 15 0 speakers
300-0-300v. 100mA, 6.3v, 4a. 5v. 3a 27/11 | Push-Pul] 10-12 watts 6V6 or EL.84 . 1819
300-0-300v. 130mA, 6.3v. 4a, C.T. Push-Pull 15-18 watts, 6L6, KT66 2219
la,. for Mullard Amplifier 33/9 | Push-Pull Mullard 510 Ultra Linear 29/9
350-0-350v. 100mA, 6.3v. 4a, 0-5-6.3v. 82" 27/11 | Push-Pull 20 watts, sectionally wound.
350-0-350v. 150mA. 6.3v. 4a, 0-5-6.3v. 3a.. 35/9 6L6, KT66. EL34, etc. . 4919

MICROPIIONE

120: 1 high grade, clampe:

79,
TRANSFOR MERS
8/9
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AND ENJOY YOURSELF BUILDING THE

SUNTNTENAIEHT A
EQUIPMENT FOR RADIO
“AMATEURS” CUMMUNICATIONS

SAVE MONEY

May, 1964

IlIIIIIIIIIIIIIIIIHIIIlIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIlIIIIIIIIIIIIIIIII
INSTRUMENTS FOR TEST,
SERVICE AND WORKSHOP

WORLD’S BEST KIT-SETS — THE HEATHKIT WAY!

The clearly written instruction manuals, tssued with each kit, show you how.

DEFERRED TERMS ON ORDERS ABOVE £10. ALL MODELS ALSO AVAILABLE ASSEMBLED

TEST INSTRUMENTS

S5in. OSCILLOSCOPE. Model 10-12U.

Wide band amplifiers essential for

circuit board. Case: 73 x 42 x 124in. long.
Wt, only 104 Ibs.

10-120

beam oscilloscope into double beam operation.

£18.10.0 assembled £|2 l8 0 Kit

VALVE VOLTMETER. Model V-TA, The world’s

tance |IMQ, 44in. meter.
leads and standardlsmg battery.

VA
RF PROBE. 309-CU extends range to 100 Mc/s. Indication
to 300 Mcfs. .|36 Kic H

HV PROBE, HV-336 measures up to 30,000V d.c.

fundamental, 200 Mc/s harmonics. Up to 100 mV output on all

bands.

150uA to I5A d.c.;
£€18.11.6 assembted £12, 1

0.2Q2 to 20MQ. 44in. SOnA

8.0 «i

a.c. and d.c.;
meter.

A wide range of other test instruments available including: R/C #|

Bridge C-3U £10.10.0. AF V/Voltmeter AV-3U, £l6. 10.0.
Wattmeter AW-IU, £17,5.0. (Capacitance meter) CM-Iv
£15.15.0. Power supplles Decade boxes etc. Many other
instruments available under American Mail order scheme.
not send for full details?

J e e AR AR

SSU-1 SPEAKER SYSTEM

A practical solution to
moderately-priced speaker suitable for Stereo/
Mono amplifiers, where the equipment has
o be compact. Two speakers, balance control,
ducted port reflex cabinet.

Horizontal or vertical (without legs)

Laboratory quality at utility oscilloscope i
# bands from 160-10. m.
§ crystal filter, 8 valve, “'S”

best selling VTVM. Measures up to 1,500 volts §
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.1€2 §
1,000 M(). Centre zero dB scale, d.c. input. Resis- §

Complete with test prods, §

2.19.6 «

RF SIGNAL GENERATOR. Model RF-IU. Up to 100 Mc/s H pUAL

£19.18.0 assembied £|3 8 0 Kic §
MULTIMETER. Model MM-IU. Ranges: 0-1.5 v. to 1,500 v. }

Why §

for &

T.V. servicing, F.M. alignment, etc. T/B
covers 10 ¢/s-500 ke¢fs in 5 ranges. s
£41.10.0 assempied. E32-12.6 Kie i
PORTABLE 'SCOPE. Model OS-I. A §
compact portable oscilloscope, ideal
servicing  and general  work. Printed {3

the problem of a §

nc et £10.17.6 i
Horizontal or vertical (with matching legs) 4
$SU-1 mne.pT. £11.12.0 «xic 8

‘DAYSTROM LTD.

THHITEREHIES

R L T e L T T T

A member of the Daystrom Group, manufacturers of the WORLD’S LARGEST-SELLING ELECTRONIC KITS

AMATEUR BANDS RECEIVER

i_; AMATEUR TRANSMITTER.
all amateur bands 160-10M.

€29.8.0 assembled  £21.18.0 kic [

ELECTRONIC SWITCH. Modet S-3U. Converts a single §

Other
€19.18.6 assembled  £13.18.6 «ic i

(2 £10.19. 6. @ Muitiplier @PM.1, £8.10.0. Wide range of modei:

! “OXFORD”

“AMATEUR” EQUIPMENT

tiodel RA-l1. Covers all amateur
Half lattice
meter,

tuned R.F. amplifier stage.

£39.6.6 «it

Assembled £52.10.0

RA-I

DX-100U. Cover:

input, self contained
Modulator, VFO,

Assembled £104.15.0 £79' '0-0

R ——
TR e, AMATEUR TRANSMITTER
Model DX-40U. Covers 80-10 m
Power inputs 75 w. C.W., 60 w
peak C.C. phone. Outpuz 40 w tc
aerial. Prov. for V.F.O

£33.19.0 «i

Assembled £45.8.C

Model
150 w. d.c.
with power supply.
Kt

DX-40U

kits in the amateur range include: SSB Adaptor
SB-10U, £39.5.0 Variable Freq. Oscillator VF-1U, £12.10.0
Balun Coil Unit B-1U  £4.15.6. Grid-Dip Meter GD-IU

under American Mail Order Scheme.

R O T TG

TRANSISTOR RECEIVERS

LUXURY TRANSISTOR
WAVEBAND RECEIVER.
The idea! domestic, car or personal portable
receiver. |0 Semi-conductors. Solid leather
case. Send for full decails.

tnel. P.T £|4.|8,0 Kit

6 TRANSISTOR PORTABLE.
U XR-I, Prealigned I.F.

Mode
transformers
Printed circuit, 7in. x 4in. high flux speaker

Real hide case. Very easy to build.

me T £12.11.0 «i

Model RSW-I. Two short
incl. P.T. £|9.|7.6 Ki

“MOHICAN” GENERAL COVERAGE

RECEIVER. Model GC-1U. Excellent -
por(able or general purpose receiver for
‘amateur’ or short wave listening. See full
spec. leaflets.

Assembled £45.17.6 £37.17.6 xit

SEND FOR FREE BRITISH CATALOGUE
OVER 50 MODELS TO CHOOSE FROM

UXR-|
7 TRANSISTOR PORTABLE.
trawler and medium wave bands.

GC-iU

GLOUCESTER

Dept. PW-5. N ED

www americanradiohistorv com
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Millions of Heathkit models are in use

WIRELESS 7

throughout the world because:—

% They are so easy to build. Even for an absolute beginner.

% The manual of instructions is foolproof. Because all manuals are
written by the world’s experts in kit-set design.

% You get professional appearance and performance with every model.

&w STEREO AMPLIFIER.
Model S-33. 3 w/chl Inputs for
radio, tape and gram. Stereo/Mono
ganged controls. Sensitivity 200mV.

£18.18.0 Assembled £13.7.6kir

6W DE-LUXE STEREO AMPLIFIER. Model S-33H. An
inexpensive stereo/mono amplifier with high sensitivity. Suitable
for use with Decca Deram cartridge.
£21.7.6 Assembled  £15.17.6 «ic
TAPE RECORD/REPLAY AMPLIFIER KITS. Will operate
with most tape decks. Send for details.
TA-IM (Mono), £19.18.0. Kit TA-IS (Stereo), £25.10.0 Kt

Hi-FI AMPLIFIERS

18W STEREO AMPLIFIER. Model [
$-99. Ganged controls. Stereo/Mono [L:.
gram, radio and tape recorder inputs. |

P/B selection. 7.1 9.6 «it

£37.19.0
Assembled
SW HI-FI MONO AMPLIFIER. Model MA-5. A low priced
amplifier based on the $-33. Printed circuit construction makes
it easy to build. £14.19.6 assembled. £|0. |9.6 Kic

Model MA-12.

£11.18.0 «i

HI-FI SINGLE CHANNEL AMPLIFIER.
Ideal for use with Models USC-I and UMC-i.
0.1 THD at 10 W. Wide freq. range.
£15.18.0 Assembled.

R L e T e T T T TR e e

OTHER MODELS

DE-LUXE LARGE SCALE  Smumsmsmmmmnr
- 1

VVM KIT. Model IM-13U. i Y i

a.c. and d.c. volts 0.1-1500v in 7
ranges. Ohms to 1000MQ in
7 vranges. 6" Meter. Modern
styling with unique gimbal mount.

£18.18.0 «i. 26180 Assembled

PUBLIC ADDRESS AMPLIFIER,
PA-I.
groups, guitars, etc. 50 W r.m.s., 100 W [
pk output. 4 inputs, 2 loudspeakers in

For vocal and instrumental

one compact unit. Send for full details.
£54.15.0 i

Set of 4 Legs 1776 extra.

£74.0.0 Assembled

COMMUNICATIONS TYPE
RECEIVER RG-I. A high perform-
ance low cost receiver for the dis-{
criminating listener. Freq.: cov. 600 {im*
ke, s-1.5 Mc/s and 1.7 Mc/s to 32 Mc/s i -

wr

Send for derails. W“ =
£53.0.0 Assembled. £39.16.0 kic 129 _ﬁm‘.

SELF SUPPORTING AERIAL TOWER KIT, Model HTI.
Ideal for Amateur Radio or TV reception, etc. Strong steel con-
struction, height 32 ft. tapered square section 3ft. x 3 fr. at base.

Kit £29. I 5.0 Oxide Painted £35. I 5,0 Galvanised. B

Accessories available. Send for details.

ERHUTITIH AT s 8

DAYSTROM LTD.

Dept. P.W.5, GLOUCESTER, ENGLAND §
A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS

B 4U) with
8 inc.

900-2,000 m. Tuning heart (£4.13.6 inc. P.T.),

COTSWOLD SPEAKER SYSTEMS

STANDARD MODEL
Acoustically designed enclosure in the white
26 x 23 x 154in. 12in. bass speaker, ellipticat
middle speaker, 2in. pressure unit. Covers
30-20,000 ¢/s.

Complete kit with all controls.

MFS SYSTEM
A minimum floor space model for the smaller
room. 36in. high x |6%in. x 14in. deep. Almost
identical performance to standard model.

£23.4.0 «i

Price either model

HI-FI TUNERS

Model FM-4U. Tuning range
B8-108 Mcs. Tuning unit (FMT-
10.7 Mcis ILF. (£2.15.0
P.T.). LF. Amp. (FMA-4U)
complete with cabinet and valves.

Total £ I 5, |8,0 Kit

FM-4
AM/FM TUNER. Covers FM 88-108 Mc/s. AM.

u
16-50, 200-550,
and I.LF. Amp.

Total £26.10.0 «ic
EQUIPMENT CABINETS

A large range, in kit form or assembled
and finished, available to meet most needs.

lustrated details on request.
£6.19.6

w £29.8,0
MONEY BACK GUARANTEE

Daystrom Ltd. unconditionally guarantee that each
Heathkit product assembled in accordance with our
easy to understand instruction manual must meet
our published specifications for performance or the
purchase price will be cheerfully refunded.

L Il L Y ——

Prices from

d | Please send me FREC BRITISH CATALOGUE (Yes/No) |
@ | Full details of model(s)

i
| NAME
ADDRESS

PYV5

hoon o oo oo o o e e e o e
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BENTLEY AGOUSTIC GCORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS FULL GUARANTEE. PLEASE
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS’ SECONDS &
REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED”, BUT HAVE A SHORT AND UNRELIABLE LIFE

< 0A2 4/8 | 6BRE 8/« | 6V 29
[0) 34 6/~ 15187 28/ [ 6V4UIT b/6
0Z40T 443 ' 6BWg 89 | 4X4 8/9
YAy 2/6 | GRWT 5. | 6BXS 4/6
(K% 5/- 1 6BXG 379 aYoid 8/-
PATGT  7{8  HcY 2131 644 8f-
el 4= B 4f-| AT 12/8
W2 8fg | i 8/-{7hd  1p/8

AU2PEN ENSCC 10/
DD 1R/ | E1KOEF 18/8
ACHPEN B4y 1/0
7 LA

KTs< 28/ ) Quis0/159/6 | Uso
LT 2 B8/9 | Lo
[ISUR I iy {1
K17 17/8 l.i i
Hi% B8 UNL  10/6. GDY 8j6
113 8- | i1y 6/8 l i 1846 ubs 516
Nis2 o gf- | ka2 g/~ | Clo7 1e | o1 10/
7/9 | R1/24048 | UInL B8 nETm-z B/e

25 3

7
ACAPEN/
b 233
ACHPEN 449
ACHLDSY-

13 83 HUN 3/- | 1B7 A v 4/ ACTTPEN 8/8 54/~
S 8/8 | 600 10/8 | 70N 23 25\'50 290 h 178 Lp2 9/6 | RKa4 7/
e 10/8 | 6010 7/ 7od ig | 257 ACIPEN MESL 18/2 =130 22)
103 8/8|ncie 8|03 1 MESL 12/8 | sean  1Bfe

)1
M4 376 SPI3C 12/8 | U820 GETU3 8/
MHDS  Bf- [ <P4L 2/- U849 g/g | GET114 6/8
MHLUSIRI [ S142  12/6 | Usos  8/9 ubl’l‘!mlOI-
ML /8 | RInl 2/- | U404 @» | GETBTH 88
MA4K 2046 | S1'25  27/3 1 Usol  18/2 l-b/l‘!'“ Blﬂ
MRPY 12/ [RUBL 5/9 ) Ushon g | GEXSS 8/
MUI2/14 4/8 | T41 9/- | VMEPSILLL/E ] mla

. ACHG 2276

1F1 8/9 | 6CDOG 18/~ [ TDS 14/6 | 278U 28/3 | ACUNGIVM
2 GCHGE  8)- TDR 18- | 207 89 12/~
1¥3 8/8 | HCWY 24/- | TIT 5/9 | s0C1 518 | ACTH1 15/~
1IFDL 8{9 | 6D 1/6 | TRT  18/8 | 30015 8/« | AU/TY 1%/
LI 8/6 D3 9/8 | Tn7 14/8 BOU LN 10/0 ACVPLIgY-
X 3 8/9 M \ l" 20/5

HIGGT /9 g %8 MX40  &fg | TLD2 1278 | vMR4B 12/-

2/3 | uEs 98 | onws 1 \a/l 5/ N37T O e8/3(Thid  8/-| V2 4 1116
ILAG 18/10 1 6¥F1 o8| w12 AZRL 0/ NT3 2B/- | TI4B 15| VPR m 6 15/-
115 4’/- BED §/8 | 00T AZIL  6/8 Ni0S  26/2 | TH21C 16/6 | VP4 14/8 | AMATIO0 /8
1LNS  4f6!arse 8/ | oL Rt 449 Nawy 16/~ | TH30C 14/6 | VP4A  14/8{ MATIOL 8/8
INMGT 8/8 | UFBGT  7/6 ) 10U BLG3  10/8 PhL xfe | 3 8/0 | VP4 20/8 | MATL20 7/9

i3
PARCS) 6/8 | T §/- | VPIHC  7f- | MAT121 8/6
Pusd 1048 Trun Bj- | Vi 2/6] OA 6/
PURS 147! TP2a20 13/6 | virdl 5. Oalu 8-
1Oy 1H/8 | TYSHEF 18| VP33 /g | OATO 8/
Pey? - 7/9 | LABUNG B/~ | VHTH Lo UATH -
1'Ces4 Big | UAF®2 7« | VIUNY 5/ | UATB 3/
Pecss 879 | UB41 10/6 | VRS0 448 | OABL 3/
PCOs% 10/8 | UBU4Y 8/8 | VTHIA Y- [OARS 8/
PCC9 /8| UBCKL /31 YT30L 311 OARS 4/
PCCISY 10/6 | UBFRo 5/9 | VULIL  6/. | OA%0 3/
PCFS0  5/8 | UBF39 /9| VIII20 10/.| OAvL 8/«
PCFR2  8/3] UBL2L 9/8| VUI30A10/- | OADD 3/8

191 89 | 11K 5/~ | 1001
o LY AT IS /AR R DI
1PIL B/8 |8F12 8- | INFI
1RS> 4/~ 6F13 %)6 | 10K9  9/9 | 0PTI3 8/6 | k38  6/8
T4 8/- OF14  23/8110FI8 104 | 30PLI4 12/6 1L 19/6
133 8/6 ill-‘la 849 i toL.D3 8; A’ A
172 29/- © 8/9 | 10LLIL 88 | 35L6GT 6/ | UV 2/8
1 2/8 'H~'17 12/8 | 10P13 11/8 | 30W4  4/9 ) CVA3 $10/8
n 5/816F1s  13/5 | IpP14 116 | 3523 16/4 | Cvurl 12/8
s 88| 6K19 4/9 113 17/8 | 85Z4UT 4/8 (Y1 18/4 L
-J /- [ 11D5  17/8 | 8AZ6GT 5/8 ) CYIC  €/6 l"u'ﬂ':l
/6| 1LEL 15/~ |99 £/81CYSL  5/8 | ECiNd 5/

408UA  8/6] DL 1/8 | BCeRs 878 POFRS B/8| 11CO2 /81 VUIS3 7/ | OA210 9/8

18TH 18/- | LI5  18/8{ KCUSA 10/~ PCFRe - 7/8 | UCCH4  8/8 { WL &/-| OA2L 188

42 8- (D2 10/6} KCC9L  3). PCFROB10/8 | UOCRS  6/3 | wa2 2078 | OCIAW 86/~

X2 3/ m.u 43 10/- ECC PCLe: 68| UCKHD  8/9 1 WaIM 24/8 | OCu2  £3/-
344 ala Glln 575 16/~ PR T/9 ) UCH2L Was 10/6 | O3 BT/~
/9 H0Ad  21/10 PCLSY G- W g/ 0025 18/

a8y Bf6 POLSS T8 w77 2/¢ | Ot 98/
3 6/6 ¥t 17/- | 't 879 &/6 f4/8
SN DRG40/9 i FW4s008/8 | P l'*r« 12/6 25/6
50L8GT 8/3 12/8 u P04 247 | KW s008{8 1 I 18;-
s2KU  14/8 Eons Cg3/s | urie 919 21/
53KU  14/6 9/9 pe 8/~
72 8/8 22/8 PEN /-
i7 5/~ 8/3 2 12/6
Pl 4/9 718 w\u : 18- |0Cid  8/3
S0 5/3 59 1 ' e,a 0C44PM11/-
i 2016 | 8/6 /- /9| 0Cdd 8/
EEAY 8/- 1 DFw 816 PEN4 4/ai . 4/6 | OU43PM10/-
“5a2 8/6. DIy 1 8/- N PEN3410/3 5/8| UU>  22/8
90AG  87/6 | Do 15/ 2 7. PENSDD | AR 25/
D0AV  87/8 | DUox 5 9/6 0/- 1 VI

WG 42 | a/9 PENAL 7/ VN 3/6

AT 819 labis oy 49 20/6 PEX 1igail!
5/8 618 Ul 16/- 20/6 | i 1
: 13012 m/al DI 96/~ u/6] WAl aml
1500 4/8 | L 10716/11 HLA1DDSIE

6[8 ni l‘I)Ils’a

151 13/- | DKz 579
3/9 U Lisann ‘I‘] i~ 16/

ls.:lHSdIll I!I\IO 15/8

4/6 4j- 0| 9/6{ PLsL of8
10/8 | a9 ! e;g N0y 2501 PLs2  5/3
20/- UVRY  §/3
10/8 ¢ 1V ReA 89
Q7 15/- IW3 5(8
tsRT 15/~ 1V 4330 8/8
1200G 13/- 1W4/300 6/~
12Y43 13/- I\IH $2 2048 8/-
13001 12/6 85 r 8/8 2730 86)-
13603 12/8 5 I3 8/~ Teansizors
5/8 u:«.7 af9 | 141 18/- ry 8/8 wnd Liodes
5/6 1417 714~ Py 8/8 AAL 476
8/- 1487 e PYH0 B/~ ACL0T 14/8
2/6 1312 TN 118 Pyul 5/- AC12T 9/6
4/8 18 12/8 7473 2/9 PY$2 449 A4 25/-
40 19 10/8 Ay 20/- | m PYNY 59 Aoz 2778
i 13/8 19AQ5 718 040 gasg| DV BYS3 7 ARG 11y-
5/8 1OBGGIIR0/S DW4 50u3)8 ll‘w 20/8 PYNO0  B/6 AFLi8 10/8
5/8 19HL 8- | ACO4E “/-||n\m; 28| Bt Pv-«n - APt 10/- TRS 15/~
4/9 | 6L40T 2001 10f- | ACZHL10/C y YN §)- 5/- AF1I7  5/8 | VIN/18A12/-
748 | 608t Ble {20002 21/-| AU2PEN I-,!DI‘ 24/. %2 5/9 Ql"'ls 12/6 AFlls 20/-1 NAIO2 18/8
8/6|8uia  7-luokz 1178 el Exse 2ai) £l 106 | K774 QP2 a,-l AF124 10/ | XAlo3 15/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMI1B 18/, DRM2B and DRM3IDB 15/6, LW7T 81/-, L.WI15 24/-, RMO 7/11. RMI 5/8. RM2 6/'! R\l.i 7/0. RM4 12/8, RM5 (7/8. 14AB
17/8. 14497 18/6. 14A100 28/-, 14A124 26/8. 11A163 35/, 14B130 31/-. 148261 11/8. FC101 18/, 18R(.1.1.18.1 8/, 21/~ I6RD.2.2.%.1 11/~ 16RE2.1.5.]
8/8. 1YRA.1.1.8.1 4/- 18RA.1L2.8.1 11/-. FCIIG G/e, k(‘l'-& 12/8 BBH 10/6, (2D 9. Ki#/40 9 3L 114, C8B 14/8 RamD 4/8. Qa4 8/7. Ki/60 10/4
ELECTROLYTICS. ('an types: 32 x 32/450v. 5/9. 50 x ’\ A4 x 120/350v. 8/3, 60 x .!.S(!/.!:Jr 9/8. 100 x 4007273v. 12/8. 100/275v. Ff~. 200/275v, 4{-
100 x 200275v. 9/8. Tubular types: 8/450v. 1/, 1645 9 ‘3 450%. 8/9. K x R/430v. 8/e, 16 x 16'450v. 4fe. 32 x 32/u30v, 4/-, 8 x 1R:430v. 3/9. 32/330v. 3i-
MUOLLARD Midget silicon rectl ers. Type BY100. Output 230 valts 4 alp. No larger than a shirt buttun. 7/6 each. SKerice limiting resistance 1/8.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terms of business:—(Cash with order or C.0.D. only. Poit Ad. per item. Ordere over #3 post tree. C.O.D. 34 oxtra. All orders cleared same Jay as received. Any
parcel insured against damage in transit for 6d. extra. We are open for personai shoppers 8.30-—3.30 p.wi. Bats. &, 30—1 p.u. Compiete itet of modern and obsoiete
valves, resistors, condensers, traneformers, potentlometers, microphones ete. with terms of business, 6. Flease enguire for anv item not Huted with B.AE.
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NEW LOW PRICES — NOW YOU CAN AFFORD A CAR RADIO

THE ‘HIGHWAYMAN’

OUR QUALITY CARRADIO

TO BUILD YOURSELF AT
A NEW LOW PRICE

Look at these features:
* Attractive styling. +# Push-
pull outbut. <% Three latest
Mullard transistors plus valves types EBF83 and ECHS83.
Buzz, high output and sensitivity, % Printed circuit
type). 7 x 4in. high flux p.n. speaker and barie. % Medium and
Long Waves. % Push button for fingertip control. « Extremely low
battery consumption (less than } amp). % Easy to fit any make car
(Positive earth only.) % 12-volt operation. % Compact size, meas-
uresonly 7 x 7 x 2in. deep. %« Easy assembly, supplied with dial and

drive already mounted.

Speclal inclusive price of ONLY £7'1 9'6 Plus 5/- P. & P.
All parts available separately. Individually priced parts list and
comprehensive instruction hooklet 2/6 post free. (Deducted from
cost if complete parcel purchased later.)

i

THE “TRAVLER” Mkl

Introducing our new ready-
built transistorised car radio
ONLY

for 0

93 Gns. p gup 5.
Including 7 x 4" speaker fitted
to baffle, fixing brackets, filter

unit, all nuts and bolts with
fitting instructions
H.P. Terms: Dep. £2.1 9.6

and 7 reonthly payments of £1.2.6. (Plus 5/- P, & P.)

Star Features % Handsomely Styled. s Mullard Valves and
Transistors. + Push Buttons. % 1} watts Output. % Long and
Medium Wavebands. % Quality Speaker (E.M.L). « Easlly Fitted
% Radio Luxembourg (and many other toreign stations) 12 volt
Positive Earth Only (applies to 99.8% of the cars on the road).
+ Dimensions 7 x 2 x 7° depth.

Optional extras, 3 section chromlum plated weatherproof
telescopie aerlals type 1 1777447, 19/6; type 2, 2°/43°, 29/6, both
plus P, & P. 2/6 if purchased separately.

THE WORLD AT YOUR FINGERTIPS !

THE HE-30 4-BAND COMMUNICATION RECEIVER

One of the finest general
coverage bandspread Recei-
vers avallable at this price.

Covering  550Kc/s—1600Kc/s,
4.8Mc/s—14.5Mc/fs, 1.6Mc/s—
4.8Mc/s. 10.5Me/s—30Mc/s.

Illuminated slide rule dial,
calibrated every 5Kc/s on 80
and 40 metres. Edgewise
S-meter. 0-100 logging scale,
coverage from 0.55—30 Mc/s.
8 valve plus Rectifler super-
- het circuits. RF stage with
an Aecial Trimmer. 2 IF Stages. B.F.O. control Q-multiplier.
Controls: Function Switch, Audlo Gain, Selectivity (Q-multiplier)
Freguency (BFO), Band Selector, IF Gain, Trimmer. AVC-MVC
Switch, Anl Switch, Main Tuning, Bandspread Tuning and Head-
phone Jack. .SelecleiLy——SOdB at 10Ke/s, 0.8Kc¢/s at 6dB (with Q-
Multiplier) 1F-455K¢/s. External PM Speaker reqd., 4 or 8 chms
impedance, Output 1.5 watts. 8 modern Miniature B7(; Base Valves
and 5Y3 Rectifier. Size 15 x 10 x 7iin. Grey crackle finish. 225/240
volt A.C. mains, 50-60 cvcle opemuon I'ull instructions and
circuit diagram supplied. Send $.A

THE HE-40 4-BAND COMMUNICATION RECEIVER

Completely built and ready
to go. High sensitivity
Superhet receiver covering
550K c/s—1,500 Ke/s,1.6 Mc/s
—4.4 Mcfs, 4.4 Mc/s—11 Me/s
11 Mc/s—30 Mc/s. Electrical
Bandspread tuning. Slide -
rule type tuning dial. Inter-
nal ferrite rod aerial for me-
dium waveband reception
and 1 59in. 10 section chro-
mium plated telescopic whip aerial for the short wave bands.
Sockets for optional outdoor aerial. Internal high flux monitor
loudspeaker. Latest modern miniature B7G base valves.
phone socket (may also be used for external loudspeaker).
BFO, built-in ‘S meter, 2207240 volt A.C. malins. 50-60 cycle
operation Handsomely styled cabinet with grey crackle finish and
handsome front panel. with chrome and satin chrome fittings.
Measures 13iin. x 8¢in, x 5iin. (high) and weighs only 112 lbs.
comprehensive Instruction manual is supplied. An ideal receiver
for the radio amateur and short wave listeners of all ages.

Send S.ALE. for leaflet.

tor leaflet. Carriage Carriage
price 40 Gns.  C§gee PRICR £24.15.0
THE NEW HE-800 COMMUNICATION RECEIVER “STARFLITE TRANSMITTER”
The HE-80 has out- Desiened to meet the needs
standing sensitivity of most amateurs the-Star-
logging scale for flite has single-knob band-

0-100
i

ant re-set, built-in
meter special re-
cording Jack, remote

Control Socket allowing
simultaneous control
with transmitter, 100Kc
crystal oscillator cireuit
providing accurate har-
monic signals of either
4 or 8, ohms impedance.
Two headphone sockets,

one high, one Jow.
TECHNICAL SPECIFICATIONS,
Fregqueney Coy re: Band 1 540—I1605Ke; Band 2 1,6—4.8Kc;
Band 3 4.8-14.5Mc: Band 4 10.5—30Mc; Band 5 144—146 Mc/s. Band
Spread (Ham Band directly read): 80 Metre Band; 40 Metre Band:
20 Metre Band: 15 Metre Band; 10 Metre Band, Sensitivity: 1 micro-
volt for 10dB signal to noise ratio. Sclectivity: Normal 10Ke at
dB, 1.25Kc¢ at—6dB. With Q-Multi: variable to 700 c.p.s. at 6d3,
Operation: AM, $S8B, CW and FM. AM diode detector. SSB/CW
product detector (BFO). FM gated bean detector. Power Souree:
240 volts 50/60 Cvcles A.C. Power Consumption: 60 watts. Audio
Qutput: 1.5 watts, 8 or 500 ohms impedance. Auxiliary Circuits:
Electrical Bandspread, Q-Multiplier, ANL, AVC-MVC, BFO. 100Kc
crystal calibrator. Valve Line-up: 4—6AQ8, 6BL8, 3—6BA6, 26BES,
€AL5, 6AQ5, OA2, 6CA4. Dimensions: 17in, wide, 64in. high, 10in, deep.

rrice 59 Gns. Cariase

switching, front panel
switch to select any of flve
crystal positlons with_pro-
vision for an external VFO.
Controlled carrter modulator
permits almost 100% of the
CW input to be used on AM
peaks,  Grid-block Keying
provides chirp-free operation.

full wave silicon diode
power supply effects extre-
mely low output ripple for
electron-coupled Pierce Oscillator,

transmission,
capacitance bridge neutralization of the final and a three-stage

cleaner CW

lowpass filter. An illuminatcd edgewise D'Arsonval panel meter.
Pi-network output provides the correct impedance match between
the plate circuit and anv 50-72 ohm co-axial feeder. Easy to.follow
point-to-peint instructions supplied with each set of components.

When constructed the Unit is housed in a heavy gauge steel Cabinet
finished in grey crackle.

SPECIFICATIONS: Power Input—9 watts peak: Operation:

C.W.. AM_Phone—crystal or VFO Control: Band coverage: 80-10
metres; Coupling: Pi-network: Valve Line-up: 6146, (2) 6CLS,

12AX7. 6DKET. Low Pass Filter. Size 13}n. wide x 12in. deep (inc.
knobs) x 61in. high (inc. rubber reeL) Welght,?ﬂ 1bs. Power Regquire-
ments, 200/240 v. 50-60 CP PS, 225 wat

MAY BE BUILT FOR 35 GnS. Carriage & Insurance 15/-.

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS

>
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STEFIN-

Greal Britaind Greatest Electromic Hobtico Organisalion

MULLARD 2-VALVE PRE-AMPLIFIER TONE

CONTROL UNIT

Employing two EF86 valves and
designed to operate with the Mullard
AMPLIFIERS but also perfectly sui-
table for other makes with input up
to 250 m/V

+ Eaqualisation for the latest R.I
characteristics. % Inputs for Crystal
ma gnetic types. % Input (a)Direct ir
From a Tape Amplifier or Pre- Ampuﬂer

icku s and variable reluctance
igh Imp. Tape Head. (b)
+ Sensitive Microphone

Channel. ¥ Wide range BASS and TREBLE Controls.
KIT OF £6 6 0 ASBEMBLED 1 (Carr. &
PARTS AND TESTED 0 . Ins, 5/-)

Instruction_book and detatled price ligi (free with kit) available separately
at 3i- Post Free.

L TS =y =v
MULLARD 3-VALVE PRE-AMPLIFIER TONE CONTROL
UNIT
Designed matnly for Mullard Range of i
Amplifiers, also suitable for any Amplifiers
requiring input up to 2650mV. Incorporates 5
jnput Channels, including for Tape and Mag-
netic Plckuf; Separate Bass and Treble
controls. Hlgh pass fiiter 20 to 160 ¢/s. low

pass fllter 8- Ko/s. Totally enclosed In cas eAbSEMDLLD
ARTS Ins. 5/-), & TESTED £1 3 13 o

Slze ll} x 41° x 44, o (Carr. &
Instructtan book and deralled price list (free with xity available separately
at 3/6 Post Free

MULLARD “5-10"" MAIN AMPLIFIER

For use with MULLARD 2 or 3 valve pre-
amphﬁers with which an undisloried
power output of up to 10 watts Is obtaxned
SPECIFI D COMPONENTS UL~
LARD VALVES including PARTRlD(;E
MAINS TRANSFORMER and choice of

FARMEKO “or PARTRIDGE  Output
ransformer

COMPLETE KIT -
& TR U e
(CarT. & Ins. 6/6). £13.10.0

TESTED
ABOVE Incorporating PARTRIDGE OUTPUT TRANS. £1.8.0 extra.
Instruction book and detailed price list (free with kil) avaliable separately
at ij- Post Free
COMBINED PRICE REDUCTION
ULLARD 5-10 Malin Amplifier and 2 valve Pre-Amp. Kit £15.15.0.

L‘ &1 8/6 Built and tested, £21.10.0, C. & 1. 10/-.

ULLARD 5-10 Main Amplifier and 3 valve Pre-Amp. K1t £19.10.0.
C.&1 8/6 Built and tested, £25.10.0- C. & L. 10/-. With Partridge Trans-
former £1.6.0 extra.

THE MULLARD 5-10RC AMPLIFIER
The sovular complete *6-10°" incorpora-
ting sive Control Unit providing up to
10 watts hi, h uality re roducuon with
input of Specified components

and new MUL ARD VALVES. Includes

PARTRIDGE MAINS TRANSFORMERS
and oholce of PARMEKO or PARTRIDGE
Output Transformers. Surblus Power
(ab\(r)nmablerxl‘c})gr Tuner.
“
COMPLETE  £12,0,0
ASSEMBLED £16 o o Carr. & Wwith PARTRIDGE OUT-
AND TESTED ns. 7/6). PUT TRANS. £1.6.0

ex.
Instruction book and detailed price list (free with kit) available aepurately
at 2j- Post Free.

THE MULLARD 3-3RC

UALITY AMPLIFIER DEVEL-~
OPED F OM THE VERY POPULAR
3-WATT MULLARD “'3-3” DESIGN.

£8.8.0

ASSEMBLED

AND TESTED £1 1 l1 o-o Ins. 6/6).
Complete to the MULLARD specification
including PARMEKO OUTPUT TRANS-
FORMER. Switched inputs for 78 and
L.P. records plus a Radio position. Extra power Lo drive a Radio Tuning
Unit is also available. Pleasestate L.S. impedanc:

Instruction book and detailed price list (free with ktt) available separately

at 3/- Post Free

KIT OF ?ARTS
(Carr, &

THE “MONO-GRAM"
A small Amplifier of genuine high quality

Eerformance Incorporates MULLARD
CL88 Valve, sagm ate BASS and TREBLE
controls. TRIDGE output Trans-

53_rm'mer producing up to 3 watts undis-
* se’ torted output (Carr. & Ins. 3/6).
S Kit o

5. Assembled

iR and ’i‘%sted £6.0.0
Instruction book and detailed price list (lree wwz kit) available separately
at 2/6 Post Free.

SEE PRECEDING PAGE FOR
OTHER STERN-CLYNE PRODUCTS

May, 1964

=

A 6 valve Superhet Radiogram
Chassis of outstanding quality
covering 200-580 Metres,
LW 1200-2000 Metres, VHF 87-
100 Me/s.
Incorporating internal Ferrite
Rod Aerial and the tamous

Gorler Tuning Heart for VHF
Pickup input suitable for most

modern Record Player

wats valve ine up ABC80, EF86, ECHB1.
EL84, ECCB& Volume On/Off and Tone Control attractive
black Tuning Dial size 15° X 4 with gold lettering and con-
trasting croam and gold knobs. A C. 200/250 v. Size 10 x 78 x 64°.

P.
PRICIS . Or£5 .9 0 ‘deposit (plus P. & PHhand "
16 Gﬂs man'iixly payments of Hi/h,

MODEL CR3/S
TAPE RECORDER

MODEL ¢ Rsl*i 1ncorporaze~
the HFITR3 Mk. 1I Tape
Ambplifler ldescrlbe(l below!
and the Collaro “‘Studio"”
Twin Track 3-speed Deck
operating at 1iin.. 3tin., and

TUn.  speeds. C umplete

with micropholic  and

GCLYN

GHASSIS BARGAIN

1,20011. tane.
i £33.8.0
ANpEMBLED £43.0.0

PARTS

A

(Carr. & [ns. 15/- extra).
e

U

STEREO TAPE
PRE-AMPLIFIER
MODEL STP-1. For use
thh current TRUVOX,
RENELL or COLLARG
STUDIO" t and | track
Stereo Decks. Incorpor-
ates Ferrox-cube Oscillator, 4-speed Equalisation Signal Level
eter and separate (ain C‘omrol Inciudes separate Power

Met,
Unlt. KIT OF £22.0.0 (Corp e/s) assempren £28.0.0

Instruction boak and detailed price list (free with kit) available
sejarately at 8- Pos! Free.

TAPE PRE-AMPLIFIER MULLARD Type “C"

Suitable for most § track, Mono
Tape Decks. Incorporates Ferrox-
cube Push-Pull Oscillator. Treble
Inductor and 3-sp. Equalisation.
Includes separate Power Unit.

KIT OF £14 o o I(ncsa7/6)

PARTS ASSEMELED £19 10 0
Instruction book and detailed price list (free with kit) availuble
seporately at 306 Most Frie

MULLARD TAPE AMPLIFIER
MODEL HE/TR3/MK.1}
Based on Mullard’s Type ' A"
deslgn_and suitable tor most 4
track Mono Tape Decks. Incor-
porates Ferrox-cube Treble In-
ductor. Gilson Output Trahsfor-
mer. and 3-speed Equalization.
Includes separate Power Unit.
}u(slgF%gART IDGE Main(sc’!‘rnnsscformer.
arr.
PARTS £13 ‘3 0 Ins, 7/6). ' ABSEMBLED £19 o 0
mstruction vook and detailed price lst (free with kit) avuliadie
separately at 3/~ Post Free

COMBINATION TAPE UNITS

All our Tape Units can be supplied specially matched to any Tape Deck such a5
Coilaro, Brenell Mk.5 Series II, also the Wearite. Specimen prices ss below.
Kit Aucmhle%

STP-1 Pre-amp with Collaro Studio Tape Deck...... £86. 0.0 242, @

Assemnbled with t.ack switch fitted, £44.2.0.

BTP~1 wn.h Brenell Mk. 6 Hories 11 with Track switch A7) 00
.................................. . 0.

ﬁTP-l WIth Breneli Mk.5 Serlea 11, i Track Deck .. £74.18.0

Type “C" Pre-amp with Collaro 8tudiu Tape Deck, ... £24.10.0 £30. 6.0

Assembled with deck wired and matched, £32.2.0

Type “C*" Pre-amp with Brenel) Mk.D Herles LI Deck. . £46.11.0 €53, 1.0

Assembled with deck wired and matched, £55.8.0

HF/TR3 with Collaro Studio Tape Deck. .. , £94. 3.0 £20.10.0

Assetnbled with deck wired and matched, £

HF/TRS with Brenell Mk.b feries I1 Deck. . £48. 4.0 ' 251100

Assembled with deck wired and matched, £5.
Carr. & [na. 15/. on above unite. dend <.A.F.

SEND FOR CURRENT PRICE LIST OF ALL LEAD-
ING RECORDING TAPES AND ACCESSORIES

r comprehensive price #igt
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Plus 15/-
Pkg. & Carr.

ComprisingTa Self Poweéred AM/FM Tuner, Stereo Pre-amplifier, 12
watt Der channel Stereo Power Amplifier. The Tuner and Pre-amplifier
are housedin matohing black crackle finish metal cabinets for
shelf mounting, with silver metal dlals and matching nobs,
Specifications: Tuner—Outstanding quality providing full VHF/

. FM long and medium waveband coverage
. {requency range FM 87 5-108.56 Mc/s, AM/MW
522-16830 Kc/s, LW 146-270 Ke/s 100mV output
mains su%ply 105/240 A.C. Valve line-up,
ECC85, CHE8l, EBF89, EBJl, EMS4:
ECC83. Multiplex outlet provided. Pre-
amplifier—Designed for use with the Tudor
Stereo Power Amplifier with inputs tor most
types of Plckups, direct play from Tape-
Heads and ample senaitivity for either Crys-
tal or Moving Coll Micro(‘)lhone Distortion
0.1%, tepe outputs 100mV from 90K, ohm
source in uts—Mlcro%hone 5 mV, Tape
53 mVY, R.1A.A. 43 mV flat 250 mV, Tuner
100 mV. Valve line-up; 2—EF88, 4—ECC83. Power Amplifier—14
watts per channol, senaitivity 1 volt r.m.s, for 14 watts output, fre-
quency resgonse + 0.5dB 20 cfs. —20 Kc/s. Speaker impedance 4. 8 or 16
ohms, Burplus power avallable for Tape Pre-Amp, mains supply 105/240
v. A.C. Valve line-upn, 2—ECC83, 4—EL84, 1—GZ34.

DOUBLE FEATURE PRE-AMPLIFIER
AND JLI0O POWER AMPLIFIER

A new conception in the field of audio engineering by Stern-Clymo
development engineers. The most up-to-date cirouitry is used in the
Double Feature Pre-amplifier, it has matched inputs for microphone,
crystal or magnetio pick-ups and radio tuner and in addition offers full
facilities for tape recording and high fidelity répiay.

This unique feature means that should you wish to include tape in your
hi-fi s¥stem at a later date all that 18 required is a suitable tape deck.

Y J.L.10 POWER AMPLIFIER
Incorporates the latest triode-pen-
tode ECLS6

valves in push-pull,
PARTRIDGE ultra linear output
transformer, PARTRIDGE malins

transformer and smoothirng choke.

10 watts power output, surplus
power avallable for tuner, Output
impedance 3—17.5—15 ochms.

KIT OF PARTS Gns. C.&L.

reapy puir 14 GRS,

% DOUBLE FEATURE PRE-AMPLIFIER

Inpyuts for microphone, crystal or
m etlc pick-ups, tuner unit,
Push-button switching lor 3 tape
speeds equalised. Tape erase Bias
Oscillator ~clrcuit incorporating
lerrox-cube transformer. Function
switch, separate base, treble and
volume controls. level cortrol and
latest EM87 magic eve leval indi-

p— cator. The pre-ambplifier is totally
enclosed in a silver hammer finish steel case, and an attractive perspex
front panel completes the presentation.

k1T oF PARTs £17.0.0 reapysuit £21.0.9 c.& L5-
PRICES: If both above units purchased torether:
g1t o PaRTs £27.10.0 reapy st 32 Gns. &L

PRACTICAL WIRELESS n
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SEND STAMP FOR COPY OF OUR INTERESTING LITTLE
BOOKLET “What is ‘High Fidelity?”

MARTIN Fully Transistorised AUDIOKITS

These ingeniously designed sub-assembled kits enable you to
build a transistorised Hi-F1i system by simply linking ether
your cholce of units. No technical knowledge or special tools
are needed to build with
complete success, All
units are supplied on
printed circuit boards
ready t0 mount and con-
nect. Latest type tran-
sistors used In conjunc-
tion with the specially
developed circuits give
you superb reproduction. For battery
operation or can used on A,C.
mains with Martin power supply unit.
Following Audiokits avallable:—
uUnit 1. Stage Matching Input Selector Unit. 47/6.
Unit 2.—Pre-Amplifler with Master Volume Control. 37/8.
Unlt 3.—3-Channel Mixer. 79/8. (Plug-in matching adaptors
lor above, 8/8 each).
Unit 4.—Combined Pre-Amplifier and T'one Control Unit. 62/68
il:lbnlné 10 watt Main Amp. (3 ohm o/p imp. only at present).
Unit §.—Power Supply Unit. £2.12.8.
P. & P, extra on above items. Full range of attractive perspsx
lelst’cutctheons available. Send S.A.E, for fully descriptive
erature.

THE NEW CHASSIS PUNCH SET

Five of the most used Hole Punohes made |2

of th. finest hardened steel will save hours

of tedlous hand labour, suitable for alu-

minjum. Sheet Metal. Plastic, etc. Punch

Sizes 17-'1,,"-1"-1"-1%5" complote with

Todmgiy Blt;r. Eealzersdcllftcan‘lgé, -

an D astenin arry. aSe.

€ PRICE 49/ 6

P.&P.
3/6

HI-FI STEREO HEADPHONES

For the connoisseur who requires per- . o, e e
feotion. Each_Earphone consists of & EK : .

2° Dynamtc Loudspeaker with a full ;

frequency range, fitted with foam rub-

ber Ear Pads for added comfort to |
keep out noise and to maintain an }.
excellent bass response. The resls- ;.
tance iunction box with change-over
switch provides simple transfer from
Phones to Speaker. Specifications
Frequency Range-25-15, ¢.p.s. Input
Impedance—168 ohms. Power rating—
{ watt, Welght—13 ozs.

pricE 5 GNS. P.&P. 26
tJunctton box 15/~ ex.)

MONAURAL STETHOSCOPE HEADSETS

Sultable tor Radio, Tape Recorders, or monitoring tape
recordings. magnetic low impedance or Crystai High im-
pedance. Complete with 4ft. of lead and minia-

pricz 10/6 P'f;sp"

ture Jack I’1ug.

ACOS MONAURAL STETHOSCOPE HEADSETS
Suitable for Tape Recorders, or monitoring tape recorders,
100 ohm impedance magnetic. Comglece with 12/6 P.&P.
iead. (Originally 21/-). OUR PRICE 1/8

WEST END:
(Premier Radio)
(Premier Radio)

CITY:

309 Edgware Road, W.2.
109 Fleet Street, E.C.4.

18 Tottenham Court Road, W.I.
23 Tottenham Court Road, W.I.

MUSeum 5929/0095 Half-day Sat
MUSeum 3451/2 Half-day Thurs
PADdington 6963  Half-day Thurs
FLEet St. 5812/3 Half-day Sat

NORTH LONDON: 162 Holloway Road, N.7. NORth 8161/5 Half-day Thurs
SOUTH LONDON: 9 Camberwell Church Street, S.E.5. RODney 2875 Half-day Thurs
CROYDON: 12 Suffolk House, George Street.  MUNicipal 3250 Half-day Wed
BRISTOL: 26 Merchant Street, Bristol 1. Bristol 20261 Half-day Wed
MANCHESTER: 10 Withy Grove, Manchester 4. BLAck Friars 5379 Open 6 daysa week

Mail Orders and enquiries to Dept. P.W. 162 Holloway Rd, London, N.7. NORth 81615
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=% CLEAR
| PLASTIC
PANEL
METERS

First grade
dgquality,
Moving
Coil panel

ex-stock.

k&
meters,
S.A.E. for illustrated leaflet.
Discounts for quantity. Avail-
able as follows. Type MR, 38P.

avafilable

124/,.in. square fronts.
?g(])LAA gg;g 1A.DC 22/8
° 5A.DC 22/6
A 2716 sv.pc 22/6
30-0:50ua 9876 10V. DC 22/6
100-0-10012A 27/6 50V. DC 22/6
1mA 22/ .DC22/68
5mA 22/ 130V.DC22/8
10mA 22/8 300V.DC22/6
50mA 22/8 500V.DC 22/6
100mA 22/6 T50V.DC22/6
150mA 2218 15V. AC 22/6
200mA 22/ V. AC 22/6
300mA 22/86 150V. AC22/6
500mA 22/6 300V. AC22/6
"‘50m %2 500V. AC 22/6

1ImA

lOO:LA 47/8 lomA  32/6
SN0 A 100mA  32/6
50—0-50;LA 57/6 DC 32/6

1A.
100-0-100(2A 47/8  300V.DC 32/6
300V. AC  32/8
Type MR. 65P. 32 X 3iin. fronts

S0LA 59/86 1lmA 35/-
1001 A 49/6 10mA 35/
5004 39/8 100mA  35/-
50-0-501LA 59/ 1A.DC 35/-
100-0-100ULA 49/6 300V. DC 35/-
POST EXTRA 300V. AC 35/~
BAKELITE
PANEL
METERS
First grade
quality.

33in. square

25uA 65~ 1A DS 20
- 1A.DGC 29/6
50pA 42/8 5A.DC 29/8
1002.A 39/6 *1A. AC 29/8
S001LA 35/~ °*5A. AC_ 29/6
50-0-50A  42/8 *30A. AC 29/8
100-0-100 LA 39/6 300V. DC 29/6
1mA 29/6 *300V. AC 29/6
10mA £29/6 300V. AC 35/-
100mA 20/6 VU Mtr, 49/6
* Moving iron, all others

moving coil,

ILLUMINATED ‘S’ METER
13/,in. sq. front. Cal. in
units. 6V lamp, 29/6. P.P. 1[-

MORE METER BARGAINS

100(LA. 24in. Flush rd. 42/6
30-0-30mA 2kin. ,, o 9/6
300V. AC 2n. .. .. 25~
500V. AC  2}n. o 25/~
1mA Meter Rectifiers 8/e
Post extra.

6IN. PANEL METERS
Flush panel mounting. her-
metlcallv sealed,

C m/c 85/-. Post 5/-
100A. AC mfi 65/-. Post 5/-

WESTON 554 Moving Coif Relays
Brand new boxed 42/6. P.P. 2/-.

TELEPHONES TYPE H

Sound powered, generator bell
ringing 2 line connection. Fully
tested. £4.19.6 pair. Carr. 5/-.

HE-40 DE LUXE 4-BAND COMMUNICATION RECEIVER

Frequency coverage 550Kc/s
to 30 Mc/s continuous. Opera-
tion 220/240 volt AC/DC. The
perfect receiver tor short
wave listeninz. Special
leatures include: Slide rule
tuning dla)—eleccncal band-
spread—0-100 logging scale—
improved selectivity—built
in S meter-—-A.V.C.—Noise
limiter—B.F.0.—Phone jack
built in 5in, speaker—tone
control—standby switch—supplied with three aerials, ferrite loop
for broadcast band, adjustable 58in. whip for short wave and wire
aerial. Smartly styled durable metal cabinet. Supplied brand new
and guaranteed with manual. £24.15.) carriage paid. 3.A.E.
for full details, Part exchanges welcome.

MODEL T1-2 MULTITESTER 20,000 O.P.V.

20,000 0.p.v. D.C.; 10,000 0.p.v. A.C.
spcmllrulu)ns

D.C. V: L-5 250-500-2500 V.
A.C. V! C- 1[)—50—500—1000 v
Current: (=501 A-25mA-250mA
Resistance: 0-60K-6M
Capacity: 0.01-0.3mFd (at AC 10 V)
Decibel: —20dB- +22dB
Qutput range: ‘0 10 50-500-1000V
Batcery~ 5V Ul12

Size X 4§ x 1lin,
‘Suleied complete With batt,erlc< leads instructions, 82/6. Post 2/6.

SEMI AUTOMATIC BUG KEY

Super speed Key, 7 speed adjust-~
ments, 10 WPM to as high as
desired weight scale for repro-
ducible settings Precision
tooled anti rust nickel plated
brassand stainless steel operat-
ing parts. Size 63 x 3 x 2iin.
Brand new. £4.12.6. Post paid.

SILICON RECTIFIERS
S V. P.L.V.

4.7amp U6

200V. P. I V
5/6

800V. P. 1 V
m 5/6

400V, P.1.V.
00mA 316

L T0V.P.LV.
1 amp 3/6

95V. P.L.V.

amp 4/8
0A202 miniature silicon
rectifiers 1/- each.
Discounts for quantities.
Please add postage.

MARCON! TFI44G 4 STANDARD SIGNAL GENERATORS

First release of this late mark. 85Kcfs to 25Mc/s +1%. Output
variable from 1V to 1 volt, Internal sine wave modulation 100c/s
up to 75°, depth. Operation 200/250 volt A.C. Uffered tn really excel-
lent condition. like new tully tested and guaranteed.£25. Carr. 30/-.

TE-20 RF SIGNAL GENERATOR

Accurate wide range signal gencrator covering 120K«/s—260Mc/s
on 6 bands. Directly calibrated. Varnable RF attenuator. Opera-
tion 200/240 V. A.C. similar in appearance to TE-46 CR Bridge.
Brand new with instructions. £12. Carr. 5/-. S.A.E. for details.

PLUGS AND SOCKETS
Painton 15-pin 1n-line printed
circuit. connectors. /6 pair.
Large quantities available
Uniters. 4 pin, 2/6 pr: 8 pin 3/6
pr. 12 pin 4/- pr: 18 pin 4/8 pr.
Painton Miniature Jones.
4 pin 3/6 pr. 6 pin 4/- pr: 8 pin
4/6 pr: 12 pin 5/8 pr. 18 pin 7/6
pr: 24 pin 10/6 pr: 33 pin 12/6 pr.
Post extra.

COSSOR DOUBLE-BEAM OSCILLOSCOPE 1035

4in. tube, Calibrated Y1 amptifier from 50mV to 50V. Bandwldth

10Me/s. Calibrated Y2amplifier from 5V. to 500V.with bandwidth up

to 100Kc/s. Directly calibrated X shift providing time measure-

ments from 15 microseconds to 150 miiliseconds. Supplied in guar-

anteed perfect condition. £37.10.0 cach. Carr. 30/-. Spare Tubes.
¥ 80D. Brand New. 89/8 each. P. & P. 4/6

ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE
Time base 2¢/s—750Kc/s. (,allblat,ors at 100Kc/s and 1Mc/s. Separale
Y1 apd Y2 amblifiers up to 5.5Mc/s. Operation 110/230 volt A.C.
Supplied in perfect working order. £27.10.0, Carr. 20/-.

CR.100 COMMUNICATION RCVRS. | FIELD TELEPHONES
60Kc/s to 30Mc/s on 6 bands.
200/25¢ volt A.C. operation.
Supplied in perfect working
condition. £21 each. Carr. 30/-.

MICROAMMETERS

0-6500 microamp, 2!in. circular
flush panel mounting. Dials en
graved 0-15, 0-600 volts. Brand
new. boxed, 15/-, P. & P. 1/6.

Type “1.”. Two line connection,
generator bell ringing. Complete
telephone intercom. Supplied in

MINE DETECTOR No. 4A
Wiil derect all types of metals.

Fully portable. Complete with
instructlons. 39/6 each. Carr.
10/-. Battery 8/8 extra.

GEARED SLIDER RHEOSTAT
1.2 ohms 12 amp. 15/8. P.P. 3/6.

FIELD STRENGTH
METERS
Frequency
coverage
1-250Mc/s.
4 Fitted with

.8 200 microamp
2 meter.
¢ Supplied
“with tel-
escopic
aerial,
4 earplece
and instructions 69/6 post paid.

MAINS RECORD PLAYERS & AUTOCHANGERS
ALL GUARANTEED WITIH AR M AND CARTRIDGE

B.S.R. GUT SINGLE PLAYER ...

B.SR. UAl4 CHANGER .....
B.S.R. UA16 CHANGER

POSTAGE EXTRA.

and complete with batteries.
Only #9/6 per pair. Carr. 5/-.
bakelite case (as 1llustrated)
Supplied complete with wooden
£4.19.6 per pair. Carr. 5/-.

9 TRANSISTOR

TWOWAY m
RADIOS -
Mc/s Pand,

Supplicd

with Teles-

copic aerials

Personal

Earpieces

carrying

cases and

Brand new,

guaranteed.

excellent condition, fully tested
Type “F”. Asabove but moulded
transit case for fleld use.
TRANSCEIVERS

Average range up to [

5 miles Fre- s
quency 27

complete

Batteries,

Leather

instructions.

£25.  pair.

S.A.E. tor detafls.

AMERICAN BLOCK
PAPER CONDENSERS
Very high quality. 10mFd, 600v,
8/6: 10 mFd _1kV 10/68: 12 mFd
1.5kV 15/~ Post extra.

L.T. METAL RECTIFIERS

FULL wave bridge connected.
24/36V 1A 73

24/36V 2A 13/6

12/18VBA 12/6 36/48V6A 32/6
12/18V 10A 22/8 Post extra.

L.T. TRANSFORMERS
For chargers, models etc, All
primaries tapped 200/250V.
(1) 3.5, 9or 17V.. 1 amp, 9/9; (2)
ditto 2A., 14/3; (3) ditto 4A.,
16/6 (4 dmobA ?6/- (513, 4,5,

. 8, 10. 12, 15, 20, 94 or 30V..
2 amp. 18/6: (b) ditto 4A., 30/
(7) ditto 5A, 37/G; (8) 50V. }amp,
13/€; (M 50V. 1 amp. 15/6,
Post extra.

AUTO TRANSFORMERS
tep up or step down. Tapped
0/115/200/230/250V 20W. 9/-: 60W.

12/6; T5W. 15/6: 150W. 18/6;
200W. 27/6: 300W. 42/8; 500
7/6:  1L,00OW. 90/-: 1.500W.
£6.19.6: 3,000W.* £7.10.0;
* £15 (* only tapped

00W.* §
0/110/230V ) Post extra.
30,000 O.P.V. TEST METER
MODEL 500

Reads volt-

zer

_for audible warning of
diréct shorts and_ blocking

condenser for A.F. Output.
measurements. Size 3“/,0 X 6%,
X 23in. PRICE £8.17.8.

G.. W. SMITH & CO. (RADIO) LTD.

3 & 34 LISLE STREET,
SEE OPPOSITE PAGE

LONDON, W.C2.

www.americanradiohistorv.com
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CONSTANT VOLTAGE TRANS.
95/130V. input. 115V. output,
watts. Can be used In series

for 230V. £4 each. Carr. 10/-.
DUMONT n1051P| DOUBLE
BEAM C.R.T.

Twin gun, 6.3V., new. boxed,
59/8. P.P. 3/s.

MAINS ISOLATION TRANS.
230V. to 230V. 50W. 10/8, P.P,
3/-; 100W. 29/68, P.P. 3/6. 1,000W,
£5. Carr. 10/-.

METER
Si1gnal
strength
nemer us-
?' VTVM
nciples,
alihrated
in 5 units.
Sensiti-
vity and
zero  ad-
justments. For any superhet
recelver with AVC. Requires
150/200V. and 6 or 12V,

TM-59 ’er ‘S’

plete with valve and f{ull
instructions. 82/6, P.P, 2/6.
VARIAC TRANSFORMER
24 nm;. Pri. 230V. Sec, 185/
250V. £12.10.0. Carr. 10/-.

MAINS MOTORS 220 240V
90 watts, 5.000 r.p.m. 4% x 3in.
Jin. spindle 22/86. I’ P2,

MINIATURE LEAD ACID

ACCUMULATORS
Brand new. 2V 1 5A. 4x1x1kin,,
5/8. P.P. 12V, 0.73A,

4 x 3 x Hin. 15/6. P.P. 1/6.
TWIN MOTOR BARGAIN
200/260V. A.C. Twin concontric
spindles. Either motor rever-
sible, 1400 r.p.m. Brand new,
1g2/8. P.P. 2/6.

MINIFLEX ; TRACK TAPE HEADS
Set of 3. record, playback.
gguse ONLY 29/8 set. P. & P,

COLLARO/MAGNAYOX. STUDIO

TAPE TRANSCRlPTOR

Brand new, 3 speeds, 1Z, 31. 7}
p.s. 3 motors. digital counter.

Completewnhzapools tnstruc-

tions, 10 g&mns. Carr. pald.

4-CHANNEL TRANSISTORISED
MICROPHONE MIXER

Add musi-
cal high-
lightr and
additional
soun

eflects to
vour  re-
coldm 5. —
The -4 permits mtxing of
four slgnals such &8 micro-
Phone. records, tuner, etc, into
single output. Inpucs and out-
put take standard plugs, Fully
transistorlsed and sell con-
tained in handsome casec.
PRICE 59/6 Post Paid.

HEAYY DUTY POWER SUPPLIES
Input 200/250 volt A.Cl,
H.T. outputs 2 x 400V. 175
and 350 225mA All fully
smoothed 2 X 63V. 5

6.3V. 4 amp, 12V. 0,
Supplled in perfect condn.ion
5.10.0. Carr. 20/-.

PRECISION PORTABLE

VOLTMETERS

Polirhed wood case. 8in. rcale

wlth Knife edge pomter AC.
D.C. voits: 0-160 volts.

59‘_}0. 0-160-320 volis, £5. 196

HE-30 SUPER AMATEURCOMMUNICATION RECEIVER

TN e 4 bands covering 550Kc/s to 30Mc/s
i continuous.  Opération 200/240
volt A.C. Special features in-

clude: Easy to read illuminated
slide rule dial—Bullt in Q multi-
plier—Aertal trimmer-—calibra-
ted electrical bandspread on
amateur bands—0-100 fglng
scale—noise limiter—AVC/M
selector—stable, o~c'1|latm and
JB.F.0. tor clear CW and 88b re-
cemmn—hullt in edgewise ‘' ' meter. Outbut ror hones or
STD sbeaker. Supplied brand ‘new and guaranteed with manual.
£42 carr. paid. S.A.E. for tull details. Part exchanges welcome.

14-VALVE AMATEUR COMMUNICATION
RECERIVER .
33K efs to 30Mefs+2 Metre
Band. 144 to 146Mc/s, Two
receivers in one. Continuous
coverage from 650Ke¢/s to
30Mc/s and 144 to 148Mc/s,
Dual conversion on 2 metres,
with extra RF and Mix.
Special features in-
»3" meter, Crystal
callbrator Q" multiplier,
. Bandspread on all amateur
" large Illuminated dial with
logging scale, improved AN.L. rezulated power pack. Output for
Flmnes or speaker (8 or 500 chms), ﬂperuuon 200/, voit A.C. Valve
ine-up 4 x 6AQB, 3 x 6BAB. 2 x 6BEG. 1 x 6BLH, 6AL5. BAQ3. 6CA4, and
OA2. Attractive grey steel cabinet. 17 x 74 x 10in. Supplied brand
new and Buaranteed completn with instruction manual. 59 Gine.
Carrlage paid. 5.A.E. tor lu] tails. Part exchanges welcome.

NATIONAL H.R.O. RECEIVERS

SENIOR MODEL. Complete with a tull set of ¢ colls covering

50Kefs to 30Mc/s. Each receiver thoroughiy checked ang tested

berme despatch. Dual purpouse rack model for table or 19in. rack
nting. Extremelv good used condition. £18.18.0. Carr. £1.

200'200 volt A.C. power supplles for H.R.O. also sold separatelv.

59/8. Carr. b/-. S.A.E. for full detalls,

P.C.R2 COMMUNICATION RECEIVERS

Excellent 6 valve receiver. Freguency coverage on 3 bands, 300-

2,000 metres. 100-550 mevres and 6-22Mc/s, Output for phone or

speaker. Supplied in perlect condition, £5.19.8 each. Carr. 10/-.
The recetver can he supplied wn.h an internal power supply to

operate on 200/250 volt A.C. 39/8 extra, or Plug in external

power subplies are 35/- extra. Full circult suppl

1,000 O.P.Vv. MULTI-TESTER
Dependable and Easy to Read
SPECIFICATIO g

HE-80

MODEL PT-34

D.C. V. 0-30-250-500-1000 V.
A.C. V. 0o 0—10-5()—260-5%1000 A\
C\u rent 0-1-100-

. . 500m
Resistance: 0-100K ¢ Battery: 15V vla.
8ize: 31 X 2%/;4 X 12in
Suppliied complute with batteries, leads.
instructions. 39/8. Post. l/ﬁ

MODEL PV-58 VACUUM TUBE VOLTMETERS

Lautest design with speclal cirguit for stabio

and accurate measurements. Resistors used

are all within 17, tolerance. Speclally designed

4in. 200pA meter. 11 Mex. {nputs. Kanges:

. V. 0-1.5-5-15-50-150-500-1500 v/,

0—1.5—3—13-50—1%0—50()- 500V

. V. 0-1.5-5-15-30~160-300-1500V. RMS.

0-1.4- 1 14-40—140 400-1400-4000 P.P.

Resistance: 2 ohm to 1.000 megohm.

Decihels: —10dB to +65d8.

Operation 220/240 volt A.C. Size 7 x 43 x 4in.
Supplied brand new and guaranteed complete

with probe and instructions. £13.19.6. PP P. 3/5

TE-46 CAPACITY—RESISTANCE ANALYSER

* Factory wired and tested.

* Capacitance bridge circuit.

* Direct readm{z acales for capact-
tance and resistance.

*\Ia,,ic eve null indicator and

me
* Ch(‘cks opens, shorts, leakage
and intermittents.
+ Detormines
e!ecm—ol\ ties.
+ 2 Turns ratio scales,
%* Mcasures impetiance.
Capacity 4 ranges 2pF-3,000 mFd. Resistance 4 ranges 2 ohms-
200 mex. ohm. Turns, ratio and impedance ran es. Head insula-
tion resistance direct on meter to 200 meg. Size 10§ x 7 x blin.
Operation 200/240 V., A.C. Supplicd brand new “with instructions.

£18.Carr, 7/6.
77 ’/”/W@ n

334 LISLE -

power factor of
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COMMUNICATION RECEIVER
SPEAKER

3 x bin. speaker in
grey steel case to
match HE-30 or
HE-80, 8 ohm imp.
Size T x 3 x bin.
55/- each. P.P. 2/t6.

LAFAYETTE BRAND
RECORDING TAPE

First grade quality American
tapes. Brand new and guaran-
teed. Discounts for quantities.

5in, 600ft. std. plastic 8/8
5in ft. L.P. acetate 10/-
5in. 1200ft. D.P. mylar  158/-
51in. 1200t. 1..P. acetate 12/8
5iin, 1800ft. D.P. mylar  22/8
7in, 1200ft. std, mylar  12/8
Tin. 1800ft. L.P. acetate 16/-
7in. 1800ft. L,.P. mylar 20/-
T7in. 2400{t. D.P. mylar 25/
Postage 2/-. Over £3 post paid.

TRANSISTORISED FIELD
STRENGTH METER

3 bands 2.5 to
57Mcls.  Per-
mits eagy tune
up for max.
transmitte:
cutput. Ear-
phone jack to
monitoraudio,
202A  meter
al. 0-10

Supplied complete with battery
t}.’elesczr/) ic aerfal. £7.7.0 each.

HEADSET & BOOM MICROPHONE

Amorican type, low lmpedance.
padded, 48/8. P.P. 2/6.

R.C.A. HEADSETS
Low imp. Fitted with std, Jack
plug. 15/8. P.P. 1/6.

ROTARY TRANSFORMERS

12V D.C. input, Output 310/
360v. D.C. 30mA. New boxed.

10/-. P.P. 2/-.

200 K( INSTRUMENT POTS,

Wirewound, 3iin. dla. 5/8 each.

P.P. 173

PLATE  TRANSFORMERS
ri. 2.000-1-500-0-1,500-
A New, boxed,

R.C.A.
200/250V .

2.000V. mA.
£6.10.0. Carr. £l

PHOTO VOLTAGE AMP. UNITS
Fitted with twin selenium
photo cells, Tinsaley mirror
galvo. £9.19.8 each. Carr, 7/ A/

500 YOLY BRIDGE MEGGERS
Evershed Vignolea series 11,
Supplied in as new ocondition,
complete with leather case,
£40 each. Guaranteed.

PRECISION COMBINATION
VOLTMETER AMMETER

Two  separate instruments
housed in polished wood case.
6in. scales with knlfe edge
pcinters, Ranges as f{ollows:
A.C. and D.C, volta: 0-160-300-
600 voits. A.C. and D.C. Cur-
rent: 0-25-30-150-200 amps. Sup-
plied complete with shunts,
leads and leather carr:. ylnzg case,
Brand new condition 9.19.6
each. Carr. /6.

LARGEST STOCKS OF
COMPONENTS

receivors and test equlpmont in
the country. Open_9 a.m. to
’ 8 p.m. Eaery day, \londny to
ﬂnmuln\ Trade supplied.

[ .AE. for Valve Lists, ete.

(RADI0). LIMITED

Phorie: GERRARD 82047915

SHITHEX | LESQUARE

Cabiss
STREET. lﬂHDUH WQ2

[
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POST HASTE FROM SURBITON

ALL ORDERS DESPATCHED SAME DAY @ WE PAY POSTAGE and INSURANGCE @ ALL TRANS-
ACTIONS receive PERSONAL ATTENTION and PROTECTION from our MONEY BACK GUARANTEE

% MARTIN

RECORDAKITS *%

i Mthly. Mthly.
For HALF TRACGK [ Depsy & |pumia Dery R y]jenie
Tape Amtplifier for Studio Deck with ready wired printed B.S.R. TD2 Deck with Marriott “L’* Scries heads £11.11.0 | 24/~ | 12 | 18/~
circuit control and mput panels. mains and output Tape Amplifier for B.S.R. deck, as uver, but gnarter
transfortners, knobs. plans, screws, elc. EF86, ECOs3 track ..£9.9.0 20/~ 9| 21/~
EZ80 EMA3 and 2 EL84. 3 watts ontp=t. Magic eye,
radio and Mic. inputs. Ext. speaker socket. Tore and -
Monitor no‘n'.rols Can be used as ap amplitier, .£11.11.0 [ 24/~ l 12 | 19/- For &t TAPE PRE AMPL|FI,ER o
Collaro Studio Deck. Very latest mode, 3 speeds, 7in. or 8tudio Deck, with power supplies, ECC83, ECLR2,
Bpools £10.19.6 22/~ 8 2913 Eéﬁ()_aud EM8L.  Mic, aml_ Radio socket-, gives an
Case tor 8B0ve, with & X 3in. spraker. two {one grey £6.5, 0 = = i equalised output of 4V0 w/Volts, .. _H.:li Track £8.8.0 gg/— g 5”_
Complete Kit with Tape and Microphone........ £29.0 58/~ | 12 | 48/2 Building Instructions available at Zﬂiuggcir;{ff:(efl&gég S =
B.5.R. Monardeck TD2, latest model 53in. spools £9. 9 0 20{- 9| 21/- on purchasmg Kit).
Tape Amphﬂer for B.8.R. Deck, prmlcd cirenit realy
wired with ECURS, BCLR2, EMRS and BZR0. Complete TAPE HEADS
with all plugs, soc! kn-tn panels, Knals, ete. Mounis mulvr MSS Quarter track. Rccord/Flayback aml  Erase
deck making a self-contained uni £8.8.0 | 20/~ 8| 21/- per st . £3.3.0 — — -
Bradmatic Half track Record/Plaghack head onlv £1.12.8 = - —
For QUARTER TRAGCK Blrarlmatic Half trac Record/Playback and hrgl«- ‘;vu
t . 8 — = _
Caollaro Studio Deck, Marriott “X*™ heads, . ... £17.13.0| 378 | 12 | 20/5 [olll;m lvrCSﬁ\u’t pad for third head W“UOH ........ 4/-
Tape Amplifier for Studio Deck, described ahovr, tast
qnarter track 212.0 | 37/~ | 12 | 20/8 BRENELL
Case, with speaker, {wo tone grey . 0] — | — — Mk. 5 Series @ Deck, Half track 4 epred. .. ... £32.11,0 | 65/~ | 12 | b4/~
Complete Kit with Tape and Microphone. 70/- 1 12 | 582 Mk. b Series 2 Tape Amplifier with power pack £26.0.0 | b2/- | 12 | 43/2
GRAMOPHONE  UNITS, MBTURS, PICK-UPS | MONG AMPLIFIERS
Decoa Deram A d Plug-in Shell. —_— = Linear L45, 3 watt, 3 valve, . ... ...oouens ..8510.8 | — | —) -
De:i: De:ll; T::‘n::npu:g (‘J‘;rmedge — _ — Linear Diatonie, 12 watt, suitable Mic. or Glmlalrz - T
Deccs Dram Auto Cartridze = ||[=| = . 27- | 12 /
Garrard SRP10 with GU§ cartridge, 38/ 12 | 28/10
plawr ................................. . .£5.9. = = = a
I N 2818 | 12 | 21/8
R ahi s 16 i i el | | | BRI RS RS agee | B8 1) 4R
Garrard Autoslim, Mono GUY cartridge, 4 specd Tnpletone Hi-Fi Ma]or W nh pre-amy Suitable tor
CRARECT L\ ot ereean s e e e7.17.0 | 20/- | 7| 2e/6 | Guitar or Aic. ete 3513 | 12| 26/1
Qarrard AT6 Autoslim de Luge, GC8 Mono cartridge oois | o | 2410 k::l‘: erisloi)g “par‘cta‘;‘:;‘;l‘v::l;p only \£18.18.0 g%g ig géﬂ
9.0 a " litier. .. .
; 4 : — Quad, 15 watt Main amplifier only .10, 45/~ | 12 | 37/4
g:::::g 4&’5 ‘;.‘,‘;‘e"{?x& (fr:ﬁgiirgﬁ,% : - £17.00 | 34/- | 12 | 28/2 Quad pre-ampliter, Mono,...... .10, 39/- | 12 | 32/4
auto-changer, with GC8 cartridge, mono .£19.14. 9 39/¢ | 12 | 32/9
Garrard 301 ....... 4372 1 12 | 34/~
Garrard 301 Strobe 44/- | 12 | 36/8
B A i JASON FM. AND TV SOUND TUNERS
records (adaptor 10/~ extra) 27/~ | 12 | 20/8
Goldring GL58 with arm, lees cartridge. 36/- | 12 | 28/2 FMTI, complete with 4 RF9l valves, . ...,.... £7.4.6 | 21j- 7| 20/6
Goldring GL70 with arm, no cartridge, o 55/- | 12 | 45/8 FMT2, less power, complete with 4 B0 valves
Goldring **88" Transeription. noarm.......... 41/- ¢ 12 | 3171 20/- | 9| 20/8
FMTZ with Power, complete with 4 EFs0 and 1
................. £11.4.6 | 22/6 9| 24/9
MT3 Fringe, compiete with valves, leas power £10.18.0 | 22/— 8| 273
- - ;MT:} with power, complete with all valy es....812.19.0 | 26/- | 12 | 21/8
TV/2, switched F.¥. and TV souwd. self powered, all
MONO valves £15.12.8 | 33/8 | 12 | 25/8
Mercury I1, as ITV/2 but lers power, all valves £11.0.0 | 22/- 8 | 272
%l;?og‘glrsﬂ ‘{ HERPAE i, G AN c;g'imls. 48/- 2] 84/10 éx;glruc{ltg)rehook ncluded in all kits. Availabie separately,
g 3 - = an
e b tat o AL Belf-powercd tumer . 0 1 121 3%} TV, ready built, state channels, .£22.5.0 | 44/8 | 12 | 36/11
223 AM./F.M. Seli-powered (Tuner only), 5718 | 12 7/9 Monitor, reacy built (as Mercury .. .£16.15.6 | 33/6 | 12 | 27/9
224 F.M. only, Seli-powered Tuner. ..., ... £22.10,0 | 45/- [ 12 ) 3V/4
STEREO
Stereo 55 A.M.JF.M. Radio chassis, with Stereo I.UUDSPEAKERS
gram inputs 29.13. 62/6 | 12 [ 48/5
227 AMUT.M. Goodmans Axiette 3. — = =
each channel . 97/6 | 12 | 81/1 Goodmans Axiom 10 e —
228 AM./F. M. Radio chassm, Stereo gram, 10 watls Goodmans 5KI20IXL — — —
each channel, Filter, ete.. ... ... L. £56.0.0 | 112/-| 12 | 83/2 Goodmans X0 5000 cross-over — = -
Goodmans Axiom 201 1lin. Uni 22f5 | 12 | 17/11
OTHER TUNERS Goodmars Axiom 801 iin. Unf 3078 | 12 | 25/3
Tripletone E.M. Tuner, less power. ... ...£13.19.8 - | 12 | 23/2 Wharfedate Super 8/RS/DD — —_ —_
Tripletone F.M. Tuner, seli-powered. . ..£15.14.6 ' 31/6 | 12 | 26/1 WTB Hl'-'101‘r-’l 1‘";1 — = —
hit, —_ — —_—
Fi M. goq 20/- | 8| 21/-
Wha:iednle W12/EG N sead  (Giuitar
STERED AMPLIFIERS—VARIOUS ke e g e 100 | 21- | 12 | 1775
arledale bine 13 watt
Armstrong 222, Integrated, 10W per channci 527 10 0 5/ | 12 | 45/8 speaker i 35/~ | 12 | 29/-
Dulei GA505. Integrated. .. ....uivvnr... 0] 40/8 | 12 | 31/1 Whariedale Super 10/RS/DD lnin.
Rogers Cadet Mk. 2 with pre dmphncr, 4 F\ LSU .£10.18. 23/8 [ 12 {1711
valves 53/6 | 12 | 44/5 Whar!ednle RS/12/CD 12in. 15 watt. Hi-Fi, .. £11.10.0 | 27/ ' ¢ ' 24/9
Leak %tereo 20, Main amphner’ gg/e g 50;3
Leak Varislope sterec pre-awmp - 41/6
Quad 22 Stereo Control Unit so/- | 12 | 41/ | EASILY REACHED BY TRAIN FROM WATERLOO

For Quad Main Amplifiers see Mono section.

TO SURBITON

SURBITON PARK RADIO LTD. <vmo 88 scryom i wesy
w KIN 5549 @ Hours 9 am.-6 pm. (I p.m. Wed.)

@ Open ALL DAY Saturday

48, SURBITON ROAD, KINGSTON-ON-THAMES, SURREY @ Established 30 years
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ARK RADIO LTD.

With these ingenious new MARTIN AUDIOKITS you
can build an ALL-TRANSISTOR Hi-Fi Assembly to
suit your personal regquirements exactly. When built,
you will have a modern, powerful, high quality assembly
with ALL the features; of a de-tuxe hi-ii assembly.

Building is easy, and you will save pounds. Designed
for simple panel mounting. Easily doubled up for
stereo. Full instructions with every kit. Leaflets
free on request.
FIVE STAGE SELECTOR
Enables up 1o & inputs to he conpected and
ecorrectiy  matrhed  to fellowing pre-amp
rtage. With transistor, revistor  aml

capacitors mounted on printed etrewt board.
1.ong spimdle for adding sterco when requiredd.
With Macda ACI56 Transistor.

¥ize 3} x 3in. For Magnetic and crystal P.U.5 Radio Tuner,
Microphone. and ontput from tape head. HReguires 9-15 V.

47/6

UNIT 4

COMBINED PRE-
AMPL!FIER AND
TONE CONTROL
UNIT

Three stages of andio control—hass  control  operating

between —18 to + Lo «B: trehlc cautrol hetween —I6 to 62 6
+ 12 dB: volume control with ou-oft «witeh to serve power
~upply to complete inatallation. With all components innuhted

With Mazda

on printed cireuit board. 67 3 2jim. 153,

ACI76 Transistor.

UNIT 5
MAIN AMPLIFIER

Coruplete  with heat ek, on
which the six transistor printed-
vireait ampliier is bailt. ‘Praos.
ferineriess output gives masieig
w10 watts mto S-ohin snerker,
vperating from 24 valt supoly.
Pre-tested by mal Trangistor
ine-up;  Mazda

ACISL, ACIY
Wharfedale 3 : 13 ohma
Matching Transformer,

UNIT 6
POWER SUPPLY UNIT

Operates frum 200250 volte, A0, giving
D.C. output at 24 vatls for wain wmplitier
aml tappings for power to other Martin
Audiokit Unite.  Incorporates beavy duty
transformer, full smoothing and latest ty pe

voctitication. . N

St o el o 1016
ALL 4 ABOVE UNITS £14.5.9 OR 28 6§ DEPOSIT
AND 12 MONTHLY PAYMENTS OF 237

@ TAPE ENTHUSIASTS — SEE DETAILS
OF MARTIN RECORDAKITS — Page Opposite

PRACTICAL WIRELESS 15

TECHNICAL
TRAINING

in radio
lelevision and
electronics

Whether you plan to have your own busincss, (o
become an electronics engineer. to take up a career in
industry, or to brush-up your knowledge and study

new developments, transistors, etc., an [L.CS

Course will help you to success. You learn at home

in your own time, under expert tuition.
fees include all books.

EXAMINATION COURSES FOR:—

C. & G. Radio

C. & G. Radio
1 Amateurs’ Exam.

— {Amateurs’ Transnutting
ici i Licence)
TV Servicing Certificate B .
(RTEB. Radiotelegraphy

British Institution of Radio Engineers,
C. & G. Telecom. Technician’s Cert.
Gen. Cert. of Education, etc.

Moderate

New practical radio construction courses

Learn as you build the 1.C.S. way. Learn the
thcory of radio and electronics. Build a 5
valve, 2-waveband receiver, a transistor port-
able and an A.F. amplifier. Build a signal

generator and a multimeter as well, if you
wish—two essential pieces of equipment for
those engaged in servicing work.
courses to choose from.

Thres

for FREE book on

careers in Radio, and fuil details of other I.C.S. Courses

Member of the Association of British Correspondence Colleges

r—_————————.——————-——.-l

I INTERNATIONAL CORRESPONDENCE

I SCHOOLS
(Dept. 171), iIntertext House, Parkgate Road,

| London, S.W.II.

: Please send book on ... .

I Name . B Age .. R
(Block Letters Pleuse)

: Address

l OCCUPATION oo oo eorerees eeneere e oot sersreestinmerers s 9 O 4

INTERNATIONAL CORRESPONDENCE SCHOOLS
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«+BARGAINS

St

a F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION Bize 2} x 2}in. approx. By famous manufacturer. A.M.-
LF. 470 Kefs. F.M.-LF. ]07 Me/s. A.M. coverage from 1620 Ke/x
Ke/s. F.M. coverage 108 Mc/s-88 Mc/s. Circnit diagram 2/8, FREE with
Tuner. 25/-. lst, 20d, 8rd A.M. 1F's, 12/8 set. Ist, 2nd, 3rd and 4th
F.M. 1}"g, 12/6 set. V.H.F. Osc. choke, 1/-. AM. LF. trap, 1/6. A.F.
114 and A.F. 115, 5/- cach. All the above are the RF end of an AM/FM
receiver car radio, ete. The above six items purchased together, £2.10.0.

625 INDOOR AERJAL. Complete with stand, jnlly c\(cndable, can
also be used for 403, ITV, BBC and I'M. 18/8, plus 1/- P. &

I

3. A.C./D.C. POCKET MULTI-METER KIT. 2in. moving coil meter
seale, calibrated in A.C./D.C. volts, ohms and inilliamps.  Voliage
range A.C./D.CL 0-50, 0 ton, 04250, 0-500. Milliamps 0-10, 6-100.
Ohms ranges 0-10,f 000. 0-100,000. 19/8. I & P. 2/-. Wiring diagram
i/+ free with parts,

1. SIGNAL GENERATORS. Cash £7.5.0. I'. & P. 6/6. Coverage 100 Kc/s

to 100 Mc/s on tundamentals and 100 Mc/s 1o 200 Mc/s on harmonies.
Case 10 x 64 x 5}in. Three miniature valves and Metal Rectitier. A.C.
mains 200/230v.. internal modnlation of 400 ¢.p.s. to a depth or 30 per
cent. Modulited or unmoduizted R.F. output continnously variable
100 millivolts. C.W. and wmod. switch. variable A.F. output. Magic
exe as output indicator. Accuracy 2 per cent.

SIGNAL GENERATORS. (ash £550. . & I. /A Coverage

126 Kefs to 84 M Case 10 x ] Bize oi scale 61 x slin.

2 valves aml rectitier.  A.C. mains 230y, [nternal modulation

of 300 c.p.s. to a depth or 30 per ceuf. madulated or unmodulated
.. output continucusly variable 100 wmillivalts. C.W. and mod.

pwitch variable A.F. output and moving coil output meter. Accuracy
2 per cent.

. FIXED FREQUENCY SIGNAL GENERATOR. Crystal contral in metal
casc, size L0 x 6 x #in. Incorporating two FUL3 valves, mains trans-
foriner, metal rectitier, choke, imidicator lamp, crystal 2nd numerous
components. Modulated and unmodulated ontput sockets. Originally
used jor 1.T.V. frequencies. Brand mew. 39/6, plus 6/- P. & I'. A.C.
Mains 200/250 volts.

&

@

7. 50 MICRO-AMP METER movement by world famous manufacturer.
dize 3 x 2%in., 30/-. post free.
8, The MOTORISTS’ REV. COUNTER. Kit of parts comprising 270 dearce

Ain. moving coil movement. Manufacturer’s pregent price ot this moves
ment wonld be at least £7. Compiete with full instructions and circuit
diagram. Seale calibrated up to 8000 r.p.m. Can be used with any 4
or 6 cylinder car. 28/6, plus 3/6 I'. & I'. Meter movement only 221-
post paid.

CHANNEL TUNER LF. 16-19 Mc/s. Continnouely tupable from
174-216 Mc/e. Valves requued PC¥30 and PCC84 (in series). Cover
I BBC and 1TA ranges. Also Police, I'ire and Taxis, etc. Brand new
by famous maker, 10/« P. & . 5/-

10, B.S.R. MONARCH UA14 WITH FULL FI BEAD. d4-speed, plays 10
records, 12%in., 10in. or 7in. at I8, 33, 40 or 78 r.p.m. Intermixes
7in.. 10in. and 12in. records of the same speed. Has manual play
position: colour brown. Dimeunsions: 124 x 10fin. Space requirec
above hasehoard 42in., below baseboard 2%in. Fitted with Full-Fi
turnover crystal head, £5.19.8, P. & P. 6/6,

11. POCKET MULTI-METER, S8ize 3] x 24 x 1j. Meter size 2} x 13in.
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. voits.
0-18, 0-130, 0 1,000. D.C. currert 0-150 mA. Resistance 0-106K Q.
Comph.tE with test prods, battery and full instructions, 35/-. . & 1. 1/6

©

AL maing 200-230 v. Size 103 x 6! x 23in. 4 valves. For \1~=a
with all makes and types of pick-up and mike. Negative leed back.
Two input, mike and gratn, and controls for same. Separate controls.
for Bass and Treble Lift. Response tlat irom 40 excies to 15 kols,
2B down to 20 ke/s. Output 8 watta at 5 per cent total distortion.
Noise level 40 dB down all hum. Output transformer tapved for 3 and
15 obms gpeech coils. For use with 3td. or L.P. records, musical
instninents such as guitars, etc. Suoitable for small halls, £3.19.8.
P. x . 7/A. Crysial mike to suit, 15/-. I'. & P. 2/-. 8" x 5”. P.M. Speaker
to suit. 12/6. P. & P. 2

13. FLUORESCENT LIGHT KIT. 40 watt fluorescent lighting kit com-
prising ~|emens Chokc, 2 b1 pin holders, starter holder and starter.11/6,
pins 3/

14. A.C. MAINS MOTOR. Silent running by famous manufacturcr. A.C.
Mains 230-250, shaded pull start. 1440 r.p.m., size 2% x 2} x 13in
approx. 7/6, plus 1/6 I &

21b HIGH STREET
ACTON, LONDON, W.3.

ALL ENQUIRIES S.AE.
GOODS NOT DESPATCHED QUTSIDE U.K.
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COMBINED PORTABLE & CAR RADIO

The Radio with the STAR features
% 7-transistor superhet. Output 350mW.
% Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 124 x 84 x 34in
% Horizontal tuning scale, size 113 x 2§in. in silver
with black lettering.
Y All stations cleariy marked.
¥ Ferrite-rod internal aerial.
Y I.F. 470 Kc's.
% Operated from PP9 battery.
¥ Full comprehensive instructions and
point-to-point wiring diagrams.
¥ Printed circuit board, back printed
with all component values.
% Fully tunable over medium and long
SUENTLEGE Plus 5/6 P. & P. Parts list &
% Car aerial socket. us 2Oyl arts list & circuit
+ Full after-sale service. cs‘;aaesar:e'? 3!?5 :&EnEat::hﬁ:retir?.m'
Goods not despatched outside U.K. All enquiries S.AE. Terms C.W.O.

RADIO & TV COMPONENTS (actoN) LTD 2IC High St., Acton, London, W3

Open 9 a.m.-6 p.m. Including Sats. Early closing Wed.

CRYSTALS & !
v i PR [\ BARGAIN OFFER-
1 ’ Y Y A A AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82. AC Mains.
; R i iR I s LID. Mounted on board with 8in. speaker, Pilot light and Tane

Control. £3.10.0 complete. Post 4/6.

ot
‘Wg@&’ﬁ 0
L

Ry

2-4 EARLHAM ST., W.C.2. Tel. TEM. 1189 e p—— ———
. CONNECTING WIRE. Stranded or Single. Various colours,
Near Cambridge Circus. A few minutes’ walk from Leicester our selection 100ft. 4/,
Square on Tottenham Court Road Underground Staticns. SPEAKER CABINET. The HAYDON (17 x 15 x 8in.). Designed
Hours of Business: 9 to 6. Saturdays 9 to |. Open All Day Thurs. to take a 12in heavy duty speaker. Ideal for bass guitar. Covered
_ with Vyaide and Vynar in contrasting colours. 50!-, pont 76
extra.

SPEANKER suitable for above cabinet. R.T.C. 15 ohms |5 watts.
Heavy duty 12in , £5, post 4/-.
STEREO Ronette $ 106, 25'-.
CARTRIDGES. Monaural. Acos GP59-5 high output, 15/, Acos
AT (e IoeR? (RO GP65-1G rmedium output, 15/, to fit most Garrard, Collaro or
I Mee oand VLHF 11 B B.5.R. prck-ups.

M e, TR = EARPIECES with cord and 3.5 mm. plug. Crystal. 4'-; 180 ohms

WIRELESS SET
No. 19,
Completr with urinal
power  aupply unit tor
12 volts mput. Traue-

At Tramemit e, e LF, ot 183 Ko s Por tones ad CW T magnetic 665 80 ohm 2.5 plug, 4'-
goad condition ned tested. £4.12.8. Pius £1 packing and carnage. Micro- HI1GH RESISTANCE PHONES: 4000 chms. Chinese, | 1’6 parr-
phone and headset tor this set 173 ulus 2 6 st and preking, 19 Set TRANSISTOR ELECTROLYTICS: IuF. 2uF, 4uf, Suf, 8uf.

Variometers. 17/6 plus 215 post and backinz. Control box for 19 set. 10/-
plus 2/~ post and packing. Lead tor control box. 12/8. post and packing 2 - 16:.F, 32uF, SOuF, 100F. all 15 voltr, 13 each.

— BARGAINS IN TRANSISTORS. The latest Mullard M Series-
QC44M, two OC45M, OCBIDM. Two OC8!M matched pair:

SEND S.A.E OA90 diode. Complete set. 226, OC44. 316; OC4S, 3/-; OC7| 2/6;
TYPE 38 TRANS/RECEIVERS FOR OC72. 31 OABI. 2'3; GEC $6 Good AF General Purposes. 2's.
Beand new. Otz GET873 RF. 2/3. .
on T4 (08 A Tinne NEW McMICHAEL TELESCOPIC TV AERIAL. 23" extending
“:"“;";""“i ; "“"‘t'l"""' 1o 45". Fitted with coaxial plug., Wil suit any set. ONtY 7]'6.
LU MAKE your own light-sensitive switch: for parking lights, burglar
:A'llll:lrﬂx:?;:“ll:u‘:;‘;‘)‘»::Z;: cRYSTAI-S alarms, model railways. door bells, window lights, etc.. etc.
Dn150 volts HT and 3 The Circuit, Mullard ORPI2 Light Cell, two transistors and
volts LT dry batteries. lIST resistors, 15'- the Set.
Complete fas hatterie
and non ek, 4376 e — TERMS: C.W.O. OR C.O.D.
ber st ploe G 6 st Terms of
% ||| BROAGWAY ELECTRONICS
1 post and packing, Cash With E «

_ore ||| g2 MITCHAM ROAD, TOOTING, S.W.I7

100 p.i.v. silicon diodes S50 m'A 9'- each plus 6d p. & p.

{(four minutes from Tooting Broadway Underground Station)

www americanradiohistorv com


www.americanradiohistory.com

18

COULD THIS SMALL
INVESTMENT BE THE
KEY TO YOUR FUTURE
SUCCESS?

New Radio Training Course
now available for 36/- complete!

How can anyone afford to produee & course for 36/-7

Here is the story behind this greatest value radio
traloing and why you get it tor so littlel

We pictured the average student as an ambitious
person, doing some Wireless repair work, but needing
more training, more practical knowlcdge to become
an expert. We thought of men who jnst couldun’t
afford high piiced correspondence courses like the
four different ones we bad for comparison purposes.
‘The answer, Why not put the essentiai lessons, the
sum and sabstance of practical radio training into
manual form? This way we courd cut selling expense,
letter writing, sending one lesson at a time, cut the
cost of items that do not help learning in any case!
Good idea? We thought so. Arrangements were then
made with a highly qualitied text book publisher who
plasned and worked out the whole idea, collected all
easential up-to-date data, secured co- operation and

from leading urers and tested the
material on serviving engineers. In addition per-
mission was obtained to use sections of a leading
home-study course. Difficult parts were simplifieil
aud helpful examples worked out for easy under-
standing. New sections were added, some lessons
enlarged, photographs and drawings obtained to

PRACTICAL WIRELESS

May, 1964

~ CABINETS?
ASK US FIRST

We manutacture a complete range of all types of
cabinets at very competitive prices.  Please give
exact dimensions of cabinet requived. W. will
also make tu your design.

LINE OUTPUT TRANSFORMERS
BUSH TV26 17/6 ea.
PYLE Vi, VT4, LIM{ vri7 17/6 ea.
EKCO >’l 231 25/- ca.
FERGUSON 204, 206, 306, 998 17/6 ea,
PHILIPS 1446U,; 14580 .. 17/6 ea.
McMICHAEL MP14 .. .. 17/6 ca.
SOBELL T346 17/6 ea.

Post and Pack. 3/6 each,
SCAN COILS tor above Models 10/-
P, & P, /- ea.

RECORD PLAYER AMPLIFIERS

2 WATT AMPLIFIER, A combact umt with tone
and volume controls. With valves (PCL32, PYS2)
on a board complete with ofp traustormer and
6in. speaker. Criap reproduction.  Absolutely
teady to play. ONLY 38/6. plas 26 P, & I’
4 WATT AMPLIFIER. Valve line up #BR7 or
EF80, ELBY1 EZx0.  Fitted with volume, bass.
and trebie lilt eontrols.  Alsolutely camptete
ONLY £3.12.8. plus 4/6 P. & I'.

PORTABLE TRANSISTOR RADIOS
QUALITY 6 TRANSISTOR RADIO, riving
gparkling reception on medium aml long waves,
tiood tone from Ain. speaker. Rocket tor car acrial.
In robust, stylish case In mixed colours. £6.15.0.
DE LUXE VERSION ot above with dm. speaker
£7.7.0. Either sct plus 2/ poat and packing.

%

make things easier.

The 22 practical lessons making up this course-manua’
are easy to follow and apply lo actual radio job:
Tse thin training to gel ahead in radio and as an fniro-
duction to television, Radio facts that puzzled yon will
be quickly cleared up. Fou will find yoursell doing
radic repairs in minwtes instead of hours—instantly
finding feults and making needed adjwstmends.

Every new radio development of importance and
thousands o! time saving radio facts are packed into
this complete course manual. For example, there is
a large lesson on servicing VHF/FM sets and another
full lesson on audio amplitiers.

The course includes easy-to-follow, well illustrated

aecuons on test equlpment. circuite, car radio sets,
use of the c, and every other

topic needed to be an expert in wireless repairing.

The lessona arc easy to understand, practical, down
to earth. You wili enjoy every minute of your train-
ing. This could be the key to your future success

1 you would like me to reserve a copy of the course
for you, please clip the coupon right away.

Fours sincerely,
FRED G. SIMPER.

P.5.—You must be convinced that this is the best
value you have ever seen in radio training. otherwise
vou can return the course (or have your muney
refunded if sent with order) after you have examined
it iD your own home ior a period of seven days.

P.P.S.—8end cash with order and get a 70-page
Radio Fault Finding Book at no extra charge. This
book covers Basic Fault Finding Static Tests, Faults
cansing Distorted Reception, Hum and Noise.
Instability. Intermittent Faults. FM Receivers.
Transistors and Printed Circuits.

FREE TRIAL OFFER!
Terms only 5/- per week il you wish.

To FRED G. SIMPER., c/o Sim-Tech Technica'
Books, Dept. XR3, West End. Southampton. Hants.

Please gend your RADIO COURSE for a ful
seven days’ free trial. It not delighted 1 may re.urn
the course post-paid without further obligation on
my part, otherwisc 1 will pay cash price of 37/6
{ipcluades 1/6 postage) OR 5/- weekly until 37/6 plus
2f6 serviee charge, total 40/- is paid.

E] Tiek here if encloging full price of 37/8 (sanie

7-day money back guarantec). NOTE: PLEASE
SEND ME THE FREF 70-PAGE GIFT BOOK on
RADIO FAULT FINDING as described ubove,
Overseas customers please semd full amount (includ-
10g Ireland).

NOME o ovieerrrnsanssrecssnnasssnssnencescanss

Address ....ciiiersnsirnesianceiitasiieciieas

Cile ceneees Counly, iiiiiiiiiiiiaos

TURRET TUNERS for:—

EKCO 221, 231, ERGUSON 204,

PHILIPS 14450, 1458U. 208, 50

PYE V4, V14, VTI7, (CTM4 McMICHAEL MPL4
ALL AT 7/6 EACH P. & I’ 2i6.

COMPLETE 14in. TV SETS—Untested
Chotee ot PYE. PHILIPS, EKCO and SOBELL,
welt packed—Dbut at owners” risk. £2 EACH,
plus 10/- earriage and packing.

EX-EQUIPMENT

VAIVES TESTED & GUARANTEED

ERSL 2/- | PL4G 8/8 | HF15 8/-
EB 50 5/8 | 6119 6/-
EB 89 44~ | L1 -
ECCRL 5/= | 61,1 8/-
RCCs2 76 | 6123 5/-
BOUND 3P 2-
ECU35 8/-
KECH42 316 | L5 6;-
LCHARL /-1 787 10/-
ECLY2 6/- | TB7 8/-
EFg5 -l Ty 5/-
FF91 B/~ | BBWSH 5{-
EL33 8/- | HUWT 4-
ELY4 7 10/-
£Y5 5/
EYX6 5/-
EZR0) / 5/-
KT33C 4- | U l'u-l 36 | s0PpY -
KT36 78 L 5/-
PCUSY 2/8 | 30P°L13 8/6
PCF80 104~ | 30K L1 -
PCIR2 4/8 | /3082 -
PCT 2/6 1 115 G4/6
POULRS 2i8 | 3aCD6 16/-
PCLSS 5/- | sUDGG 12/
[ KXY 7= ub 14 5/-

EF80 m a bateh of 12 for 20/-. KCL30 in a batch
ot fi for 20f-, Postage and Package is 6d. on each
valve.

IV TUBES, ali ¢x vquipment set tested, CKRM141
17/6 each.

MULLARD 14 in. tubes of all types. AW and
MW. All17/6 each. P. & P. 10/,

SPEAKERS EX EQUIPMENT, 5 in. 5/-, 7 iu. x
4 in. 8f-. 6 in. 8/6, x in. 74~ . & P16 each.

JAG ELECTRICS &
CABINET MAKERS Lid

2¢ Church Street, Slough,
Bucks.

TRADE INQUIRIES INVITED

HARVERSON Surplus Co. Ltd.

Aiso see facing page

SPECIAL OFFER!

.
MARCONI QUARTZ
CRYSTALS TYPES ZHB
Glass encapsulated, ¥ wire lead out. Size 1}lin.
bigh x 4in. dia. Following ireguencies (Kcis

only avaiiabie,

13083, 13v46, 18708, 13771, 13833, 13896
1395, 14021, 140483, 14146, 14208, 14271
14333, 14398, 14459

§/- each. I'. & P. L/~ per crystal, 3 or morc
Post Free.

3-VALVE AUDIO AMPLIFIER.
MODEL HA34

Designed for Hi-Fi

reproduetion of

records A.C. Maing

=

30 d

. 4 operation.  Ready
bt on

plated
S heavy gauge metal
Bpmt, (IR & chasgis, size 7l
e, -' w.x 4in. d. x 43in. h.
I S %;,33) IncorporatesECCR3,
P ELy4, BZS0 valves,
heavy duty double-
wound rains transtormer and ontput transiormer
matched tor R ohm speaker, separate Basg,
Tieble and volume controls. Negative teedback
hime.  Output 4% watts.  Front panel can be
detached and leads extended for remote mounting
ol coutrols.
The 11A5%4 has been specially designed for us and
our quantity order enalles ns to offer thera
complete with knobs valves, P, & l'
ete., wired and tested for ondy £4'5 0
TWO VALVE AMPLIFIER sinular to abme
but uring BCLS2 and FZ30 with tone and vohnne
controls. Ontput R watte. PRICE 75/~ P. & P. 4/-.

4-SPEED PLAYER UNIT
BARGAINS
All Brand New ip Makers’ Original Packing
SINGLE PLAYERS
BAR, TU/L2, ., ..., . ..., £3.10,0 Carr. 3/3
By R, GU7 with uit mounted pick-up arm.
£4.18.8 Carr. 4/-.
AUTO CHANGERS

B8, UAT4,
Latest B.8.¥

LI heav,
duty, 4-polc motor. FEW ONLY 27 7.0, (Mandard
Auto-Sliin £8,17.6). Carr. 3/- on each.

NEW CARTRIDGE
BARGAINS!

RONETTE STEREO 105 CARTRIDGE. Stereo/
LPi75. Comptete with two sapphires. Origina.
iist price 67/9, OUR PRICE 24/-. P. & P. 1:-1

COLLARO HI-FI STEREO T/O CARTRIDGE.
l_\' "¢, Cumplete with universal bracket and

tylii 1or 8terco, LI' and 758, Onuinal list price
59[8 OUR PRICE 25/-. P. & P. 1/-.

SPECIA
TRANSISTOR BARGAINS
ALL BRAND NEW
GET 15 (Matched P"air) 15/-
[olorg) 5/- 0U72 8/- oc7s 8-
PXAlIO0] 6/6 XAl103 8/8 vV15/10p 12/6
Set of Mnllard 6 transistors, OC44, 2—0C4d
0C81D matched pait OCS1, 25/-
EDISWAN MAZDA
Mixer:

k:  Consisting  of
\latched palrr PXCI71, mounted complete with
iquiv. OC81D and OCKD). ..... 12/
IRTORS PONT FREE

STEREO AMPLIFIER

Incorporating 2 BECLS2: and 1 EZ80, heavy dniy
double-wound malns transformer, Qutput 4
watts per channel. Full tone and volume controls.
Absoiutely complete.

SRR i
E‘[’aﬂ-—\.l_ _,--1_\_\&9
ﬂl@ nnwu}l&lr!c’h

Alsn amm.m compiete with tro ~ \ Jin, &peakers
ior oniv £5.10.6. P, & T, d/ni.
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SPECIAL HARVERSON'S F.M. TUNER Mk. 1| | HIGH GAIN 4TRANSISTOR
PURCHASE! PRINTED CIRCUIT

TURRET TUNERS
by tamour maker
Rrand new  and  nnused.
totuplete with POCHS and
PCFSH valves, 84-34 Mo
L.F. Bisenits tor Channels
1 to D amd % and % vt
dragram supphed. N

ONLY 25/« each.

F.M. TUNER
HEAD

A permeability tuned tiner
hedd by a tamois maker,
supplied,  withowr  valbve
(EVOKS)y and dram snd
spindle, 18/8, phis 1/8 U, &
P. Valveo §/8 extra. brum
and &pindle 3/8 extra.

GORLER F.M.
TUNER HEADS
0.7 Me/s 110
154-, ploe ti9 P & I

(P85 valve, 8/6 extrs) .
—_——

E.M.!. 4speed
Player and P.U.
FURTHER HUGE
PURCHASE enables us ‘o

oﬁar !he|067l6 I' .\ %
{

‘e )

(]

)

Heavy Sjin. mctal turn-
[FRON Low flutter per-
formnance 2007250 v. shaded
mator with tap at 4dv, tar
amplitier valve flameut 1
required. ‘Tumover LE7%
head,

RECORD PLAYER
AMPLIFIER
2 ovalve (BZa0, EUisz,
AL mwmE N watts
ontpat, rendv built, testel
and cowplete with valyes
Al owmiput  transtorier,
size T ow. oy 2o
i, ho 88{-, P& P.of
suitable speakers. g lin 15/-

PLox B L LN Bin., 26/-.
P& P
SPEAKER &

CABINET FABRICS

Oatmeal, of Red and Golt
Vinalr tor spes

vabimel covering,

vrooand
alsn Red
Besime tar cabinet coveriug
only. AL AdHNL wide and
wenally wobl at 33/

Price 13/6
plus P& g,

Winimam arler ]
sewmd MALEL

vard.
per vard
length

vanldy,
tor snipdes,

® .M
tuning
Nead by
tamons
maker.
® Ciuar-
anterd
Bon-dint
L] Prer-
meabilivy
Diuing.

L] Fre-
queny
o Moy, @ (rAxl
balanced ditnie output, @

Two LF,

stages and

Jistruminator. @ Aftiactiye  maroon  and - gobd
diad 7 8 sing ghao. @ Sell powered, nemg a
good quabity "

ns Lranstornier
® Valves nsed 1

dectifiern, @ E
completed tunel = 3 6 oA Bl

separately.  Set ol parts i p\l|l'ha.~ul #t ooe time
£5.19.6, plus %6 PP, am! ins. Ciecuit diagram and
instructions | 6 post iree. Mark 11 Version as above
bt complete with magic eve, front nanel and
bravkets. $6.12,8. P. & P,

Mark 111 Version as Murk I bul ulm 0||||lul, Htage
(BULA2) aud tone contioh 7.0. & IRl
Handsome Meta] Cabinets. Choiee of G Black
or tirean. To i Marh f, 88/-, 1. & P, To tit
Mark [1, 17/6. 1% a P28,

&

6 TRANSISTOR AND!
DIODE SUPERHET

A tivst-cluns 2 wavebands
transistar superhel @ Printed
it pabel (size S1 ¢ 23mo
@ 3 pre-ahigned LE trannor-
mere. @ High-gain Perrite ind
acrial. @  All Rirst-grude

trausistors. @ Car  aciwl
winting. @ Iushi-pnil out-
pit. @ Al paits supplicd

with sitnple instructions.

All  parts sold separately.
Ber ol parts 1 purchased at
one time.

oNLY £4.5.0 "5

35 OHM SPEAKERS
Nuitable  for wse  with  abore
2. Coodwmans, fdeal replace-
ment for most pocket portables
8/8: slin. 12/6: sin. 17/6;
T X 4. 2.

£.& POV per apesker.

Portable CABINET

Az approx. 94 ox |.i x
Hatalle for nlmw using
wpenker, 85fe, P& P2

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

& LE Danstonners, ome osclllator cotl, ane driver

franstotmer ahd wound Ferrite aerind Gned., Jabg,

and aerinl conpling). 32/8 complete. post 1i-,

H o transstot printed crrenit board ta mateh 876

post d virenit diagram 103 exuia, )

QUALITY RECORD PLAYER
AMPLIFIER
terord  player  amphitier. Kiz
% 34, b This wnplitier cshich s
. tecord plavery empliys VSR
[AREH Rass, treble and  volome
Contraly, ¢ with  outpit transforaeer
matehed tar i ohin speaker.

RICE 69'6 P. & P. 3/6
DITTO. Mounted on hoard with outhut trans-
tortner and Gin. ¥peaker

Complete at 89/6 P. & P. 416,
— e e ez
QUALITY PORTABLE RECORD PLAYER CABINET

U et 1notor haard. Wi Lake dbove ampintiel wnd
Bk B, of GARRAKD  Antochanger  or  single
Recond Plaver Uit Size 1wy 14 v =t

PRICE £3.9.6. Carr. 5/~

v topegiality
TN B
ased

‘ LOOK OPPOSITE FOR MORE BARGAINS

AMPLIFIER KIT
Type TAI

® Peak output in excess of
It watts, @ All standard
Britishcomponeunts. @ Bnilt
on printed  citeuit  panel
alZe G\ BN, @ (ienerous
shee Dover and Outpt
Transtotieers. @ Uuatnit
Mansioriner tapped jor 3
ohunand 15 ohig speakers, @

Transistors (FET114 or

51 Mullard OUsLD and matebed parr oi OUSL ojpy.  SPECIAL
® 9 voll opsration. @ EKverytbing supplied, wire PRICE
battery chps, soliet, etc. @ Comprehensive, easy to 45/.
totlow instractions and circuit diagraw 1/6 (Free with p & P, 276,

K, Al parts sold reparately.
Alsovready built and tested, 52/8. P. & P. 2 8,
A pair of T'41°% are ideal for sterso.

10/14 WATT HI-FI AMPLIFIER KIT

A avhehily  Bolshed  inopawral
awplilier with au output of 14 watts,
nom 2 BlLRds o push-pall, Buper El
reproduction of both music and | -
specel,  with  negligible  hom, !
nepatate ieputs for wike and gram.
aliow recorde and announcements
to 1oliew each other, Fuily
rhrouded section wonnd output
transiormer Lo natch  3-15Q
“penket wn i 2 independent volnwe
coutrols and separate bass and
teelde contrals are pravided glving
good it and cut,  Valve ]i|;_e-:p
2 LLs4s, BOCRS, KFB86 and EZ80
reititier. Rimple instriction f‘ ?‘ ? 1‘
hooklet 1. (Free with parts)
Al parts soid separately. ONLY £6.19.6 P& PonG
Slecc avallable ready bmlt and tested complete with standard inpuwt juck

sockets. £8,16.0 P & P
BRAND NEW 3 OHM AMPLIFIER
CARRYING CASES
LOUDSPEAKERS IS
wtn. 12/8; Sin. 12/6; 6in. 18/-; | strongly made  wooden con-

25/-; 12in. 27/6 struction, tough vyunide covered,

10/6 | completa with carrying handle.
30/- | Overali size lijm. wide x 9in.
IR .. L. 26 deep x hin, high vmh sloping front
Latest type K.M.L 13¢ x 8in. with panel. Weight only 4f lba. 1deal
high tHux ceramic maguet, 11,000 1or our lu/H watl ampliier and

sin, 21/-: 10in.
ML

L2in.

gauss.  Aluminium centre cone. many ot
Tu walts. 50 v/s to 10 Ke/s., 48/« lum.Al\ I‘KICE 28/6
P. & P.onp to 8in, 176 over 6iln & P.o44-.

/8 per epeaker.
PE DECKS
COLLARQ STUDIO DECK
£10.. 100 pln‘ 5/6 carr, and ins.

AMPLIFIER ON

PRINTED MONARDECK
CIRCUIT (Mingls speed) 43in. per sec., simple
BOARD control tses diin. #pools, '86.16.0

plus 3 6 carr. and los. (Tapes sxtra
ol both).

Two valve. UY856, UL&,
€).P. trup. ume with 80 volt
tap oft mator, 38/6.

P.I. 2,6 ou above. Dropper
res. for filamant if required,
26,

Superior CABINET
will u:«.ommmlale R8I UAL4 or TTALG.

To take N 3 5in. speaker, with motor board
£3.9.8. Carr. 5,6, Bpeaker 10/8

entra. & P. 16 extia.

LARGE CABINET sinilar to above with 5 obm speaker.  £3.0.8.
vare /-

ACOS CRYSTAL MIKES. High

amp. For desk or tand we. High | MVA'INS ‘T\R?NSF%R.ME; o
~ensitivity, 18/8. P. & P, I-I'_lf e _’:;0\ ﬂ()yf i

TSL CRYSTAL BTICK MIKE I_IU\..

Li~ted ut 43/-. Our price 18/6.
B & b (% ghze Wl N 2 &
CARB()JJ)\!IIMIKE lyssm's& Boand | 30 SN 1 P
[y il [t

STANDARD COLVERN 50K W W
lx st Potec 2 tor 4f-0 Pooa PO

al BUmmA and 6.3v.
Generous core. Btack
X lhm Weight
& P. dis,

SPECIAL SPEAKER

T. SUPPRESSON CONDEN- BARGAINS!
SERS. 130 v. ALL 063§ 05 pew ONLY 6 x 4in. 3 ohm
B can Llng do SR c
afla U .‘II:.-‘::T:- A ‘3"',.‘ Wa | Speakers. Ouly 9,-. P, & P

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19 CHErrywood 3985/6 | i 1s
Open all day Saturday

A few munutes from South Wimbledon Tube Station.

PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS
ORDERS CHARGED EXTRA.
SEND STAMPLD ADDEES

Early closing Wed.,

EDAENVELOPE WITH ALI LAQTUIRIEN

(Please write clearly)

fes. 1 G per speher,

TRANSISTOR DRIVER | 8 x 5in. 3 ohm SPEAKERS
and O P TRANSFOR- | BY WELL KNOWN MAKER

MERS. A|';|N||'a| HETONS UCirepeatable at only 10 6

olies outpnty, o ¥ H N

it 4 st Do | 090 s Poox oo bn pet
lpm tors @nviug approv. |l Iospreahe

U waltontpun,30/-. 0.2« A pan of these are ideal tor
CONDENSERS.  sonn | Steren.

wdl 12 4 whge  Mize | ROLA CELESTION. approa. % in.

3oz Voo s, 2f- each. X Bin, (nhn\ Midd e rematunpu-

P& Pl each. i ker. 10/8. & P26,
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The

AMATEUR RADIO
HANDBOOK

Third Edition

Contents include Fundamentals, Valves, Semi-
conductors, H.F. Reccivers, V.H.F./U.H.F. Re-
ceivers, H.F. Transmitters, V.H.F./U.H.F. Trans-
mitters, Keying and Break-in, Modulation, Single
Sideband, Frequency Modulation Propagation,
H.F. Aerials, V.H.F. Aerials, Noise, Mobile
Equipment, Power Supplies, Interference, Measure-
ments, Operating Technique and Station Layout,
the R.S.G.B. and General Data.

Bound in maroon linson buckram - - 544 pages
700 diagrams and 100 half-tones

PRICE 34/- (Postage and packing 2/6)
($5.50 post paid U.S.A. and Canada)

Obtainable from leading booksellers or

(Dept. P.W.5.)
RADIO SOCIETY OF

GREAT BRITAIN

28 Little Russell Street, London, W.C.1

EXPRESS ELECTRONICS

32 SOUTH END CROYDON SURREY

TEL. CRO 9186
VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS
1C1L 5/8|BBES 7/-(12AU7 6/{9|DH1{2 §/G) ELFDL 4f- f‘hx!} -

32 F/6[SBH6  5/9|12AX7  8/8|DHI50 10/-|E 8/6
13 7/8[RBIS  5/9113pKE6  4/6|DKIL  5/8 8/9
1L 6[SBR7 - B/8l1unu7 10/8|DKO6  7/6|ELS e
1 gl-UBWE B/8)15KNGTIL/-| D192 5/6|L I8,
IFDL 7/80BWT  7-115Q7uT 76| DL B/=|EY51  T/6/R1Y  6/8
1FDO  5/8l6LY  4)-|jusN7  4/g|DL96  %/6|EYS1  10/-135A1  9/6
AL gBI6FI2 o 4)-16A5  9f-EBO1  4/-|Ezdo  b/elUs2 36
1PL0 5/B(GHSGT  2/-|19a45 E s

1P1L 6/-|6J7GT  7/6|25L6GT
I1R6 5/9/6KTG 5/8|3
155 518[6KRG 8/-{30
114 2/-16Q7G  5/8(3D
s 5/8|GSLTGT 8/-
3Q4 5/8/6SNTUT 7/8
HERY 5/8|6ViG 718

5/-

5/9
674G 8/6(7TY4 8/-{DAPYS 78|
6AKS  5/8(3D3 4/-|DCCSO 12168
GAL3  4/-[9D7 9/6|DFIL  2/- 6/9(N 142 9/
GAMG  4/-[12ADG  7/6|DFS6  7/8EL: /9|N150  9/-
GAT6  5/-|12AH8 10/-|DH76  7/6 978|277 4/-

613A6 5/-{L2ATT  4/-1DHT7  b/-JEF&6 9/-1PLy2 U-12D17 5/6

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE
FREE WITH EVERY PURCHASE

High Stability Resistors {W 5% 50Q to 1M, 9d. Midget Ceramics 500 v.. 9d.
Coax. Super Quahty ‘m 6d. vd. Plugs 9d. Sockets #d. Silicon H.T. Rects.
250 v. 300 . 8/6. Contact Cooled 250 v. 50 mA §/6. 85 mA 8/8.
NEW TRANS]STORS BY MULLARD. ()Ll'l, oun, OCH5, 25/-; OC4d, 0045,
B/-; OUT0, 8/-; QCTL, 5/-; OUT2, 6/-; T “al(‘ll(‘d lmil'. 12 0L, 0L,
OCTR, 7185 OURL, 6/-: OC<] Matched p.m 12/-; OC170, OUITL, /6.
VALVES MATCHED IN PAIRS

FL34 27/8, K184, 15/-, N700 15/~ 6V6G 15/-, 6RW6E 14/- per pair. Pushe
Tl O.P. Transformer for above 3/150 14/8. . & P 1/h. 1an. P
Speakers 50 24/6. TRaker's “Relhurst” JZin. 160 13W Stalwart £5.5.0,
1Zin, Btereo Model £6.15.0,

SETS OF VALVES
DKo, mnl DAEDL, DLO2 or DLB. .. 17/6
A, DLOR

5 aud pm.kmg 6d. Over £l post {ree.

@® SCOOP! Transistor Tape Recorder. The
best obtainable by very famous manufacturer.
Brand new, boxed, guaranteed. Reduced from
12 gns. OUR price £7.10.0. P.P. 3/6. Complete
with microphone, tape, batteries and operational
booklet. Features push-pull amplifier, two motors,
single switch operation, pause, speed, wind,
rewind, record, play back. Can be used in any
position, indoor or outdoor.

DO IT
YOURSELF

Famous Autochanger or Single Player Units supplied with
brand new, two-tone, de-luxe portable cabinets, 17 x 15 x 8%in.
Strong carrying handle, gilt finish clips and hinges are used by
famous make for 22 gn. model. Ready cut out motor board,
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt
amplifier. Amplifier ready built on metal chassis with output
transformer, volume and tone controls. All items fit together
perfectly. Special instructions enable assembly in 30 minutes.
Only 5 wires to join. 12 month’s written guarantee. Available
separately or package deals as below.

L.K. PRICES FOR COMPLETE KITS:
Autochanger Kits as above

B.S.R. VA4 ... . £10.17.6 P.P. 5/6
Garrard Autoslim . £V1. 7.6 P.P.5/6
Single Player Kit:

Garrard S.R.P.10 . £10.12.6 P.P.5/6
E.M.I. Autostop . £10.17.6 P.P. 5/6

Record Player Cabinet with Cut-out Board... £2.15.0 3/6
Amplifier with 7 x 4in. speaker ............... £3.10.0 2/6
Auto-changers

B.S.R. U.A14 ........ £5.10.0 5/6

Garrard Auto Slim .,
Single Players

E.M.l. Auto-Stop ...
Garrard S.R.P.10 ..

P.P
P.P
P.P
P.P
6 P.P.4/6
£5. 5.0 P.P. 4/6
P.P
P.P
P.P
P.P

E.M.!l. Separate Pick-up . £3.0.0 . 36
Transcription Units—Stereo Head—| Mono

Garrard 4 H.F.. . £14.10.0 P.P. 5/-
Philips A.G. I0/|6 . £12. 0.0 . 5/-

Garrard A.T.6 £9.19.6 P.P. 5/-

® SCOOP! Tapes. We are reducing our huge
stocks of Paper, Acetate, Mylar. All sizes. Spare
spools also available. Let us quote you at our ex-
pense. Special Prices for lots of | doz. and over.

® SCOOP! A Limited Number only. Tape
Decks by B.S.R. Latest Model, AC/200/240v.
Brand new and boxed. Our price £6.10.0 only.
P.P. 4/6.

Please send for complete list of Tape Decks.
THE CHEAPEST, THE BEST, THE QUICK-
EST SERVICE.

IF NOT ADVERTISED IT IS STILL IN
STOCK

MAIL ORDER ONLY — TO ADDRESS
OPPOSITE PLEASE
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@® SCOOP! 1964 Radiogram Chassis. Stereo,
3 wave bands, long medium and short. 5 watts per
channel. 6 valves. Latest Mullard. AC 200'250v.
Ferrite aerial. Giass dial, horizontal wording, con-
centric controls. isolated chassis size 13§ x 9in. high
x Sin. deep. .Product of famous national manufac-
turer. Brand new and boxed. Maker’s guarantee.
OUR price £13.10.0. List price £19.8.0. P.P.5%6.
Our chassis list quotes prices the keenest in the trade.
We are main agents for the complete range of
Brittamer chassis and amplifiers. Brittamer makers of
radiogram chassis to the top names in radio.

@ SCOOP! A Stereo Amplifier by world
famous amplifier designers. 5 watts per channel.
facia panel in black and silver. Assembled, tested,
guaranteed. Even leads and plugs supplied. Maker’s
package unopened.

OUR price £7.10.0. List price £15.15.0. P.P. 5/6.

Please send for our Amplifier and Hi-Fi lists they are
FREE. Our prices the most competitive in the trade.

@ SCOOP! Microphones.
Coax Plug, dynamic.
5/- only. P.P. 1f6.

Complete Lead
Brand New. Our Price,

Build a Record Player and save Pounds

The Cheapest YWay

@ SCOOP! 10in. Speakers by W.B. of Mansfield.
A beautiful Hi-Fi speaker, magnet flux density,
12,000 lines gauss. Brand new in maker’s carton.
Fully guaranteed. OUR price 42/- only. P.P. |/10.
Please send for our Speaker Lists. Our priccs are the
most competitive in the trade.

® SCOOP! B.S.R. U.A.l4 Autochangers.
Brand new and boxed. Wired for stereo. Note
OUR price £5.7.6. P.P. 5/-,

@ SCOOP! Garrard Autoslims.
and boxed. Wired for stereo.

Note OUR price £6.0.0 only. P.P. 5/-.

Brand new

® SCOOP! Diodes—over 1,000,000 in stock—
ideal substitute O.A.8] vision detector.

Note OUR price £1.0.0 per 500. P.P. 2/-, (In
500 lots only). All guaranteed.

@ SCOOP! Now available our Short Wave
Receiver Mk. Il in kit form. A wonderful little
set, dry battery operated. Radio Australia received
in Surbiton, Surrey at reasonable strength.
Coverage 3.5Mc/s to 12Mc/s, II1Mc’s to 30Mc/s.
Note OUR price 42/- only. All components
guaranteed. P.P. 2/3.

@ SCOOP! Record Player Amplifier. Product
of national manufacturer. 2 valve, A.C. mains,
output 3 watts. Complete with speaker. output
transformer, valves, knobs, etc. Fullty wired,
tested and guaranteed. Mounted on baffle board
ready for cabinet.

Note OUR price 50/- only. P.P. 2I-

The LK. Way

TRANSISTOR SECTION

@ SCOOP! A first-class 2 wave-band 6 transis-
tor superhet chassis by world famous manufac-
turer. Fully built, aligned, tested, guaranteed.
Full coverage long and medium waves,

Note OUR price £4.4.0 only. Suitable speaker
10/6. A few cabinets can be supplied at 22/6 each.

OUR price for the package deal £5.5.0 only.

® SCOOP! As above, 7 transistor.
OUR price £4.15.0 only. Suitable speaker 10/6,
Cabinet (very' attractive), 22/6.

OUR price for the package deal £5.14.0 only.

® SCOOP! As above, 8 transistor.
OUR price £5.4.0 only. Suitable speaker 10/6
Cabinet (very attractive two-tone), 22/6.

OUR price for the package deal £6.3.0 only.

© SCOOP! ‘Noton’ Mains Power Pack Kit
for transistor radios. Boosts and generally extends
life of old batteries, in two-tone plastic case.
Assembled in | hour. Miniature size, 4 x 2 x | {in.
Normal output 9v. 100mA. Full wave germanium
diodes. Cartridge fuse. Runs radio direct from
mains. Complete kits of parts with full instructions.
all parts guaranteed.

OUR price 30/- only.
P.P. on all the above, 2/-,

Ready assembled 40/-.

® SCOOP! Set of 6 transistors and diode. Brand
new in presentation case with circuit.

OUR price 15/-, P.P, /-,

% LK. ELECTRONICS

27 OLD BOND STREET, LONDON, W.1,
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THE TRIPLETONE HI-FI MAJOR

Price sl 5.18.9 Complele
Guaranteed for 12 months.,
QUALITY AMPLIFIER

Power Qutput (R.M.S.) 12 watts
Distortion 0,15%
Negative
ln|ml~ for 1& waltts:

Ton ram:.
Bassm( ‘ontrol: Variable +18dB to —19dB

cls.
llll(é(ll(‘ C ;mtrol' Variable +15dB to —16dB
al
T r(-blt- Controi: Variable +18dB to —18dB.
* Mic, Pre-amp Stage
* Boost on Treble, Middle and Bass
* Mixing on Mic. and Gram
* Power for AM or FM Feeder
* I"ush-Puli Qutput Stage
* Plays 78, 45 and 33!y Records

Size: 12° x 5i° x 67 g
Valves: 12A\7. 12AX7, EL84, EL84, EZ8L.

Vutputl Impedance............ or 15 ohms
l~ roqnenc) Response  +1dB 15-20.000 cfs.
fu nd Noise ... —80dB

\Iuln 200-250 volts A.C. FulIv isolated
De Luxe Case: 14" x 9° , 30/- extra.

New Boxed VALVESN $0-day Guarantee

074 5/~ EBBL ~ 4/- PCF82 8/
1R3 5/.11—:[1(:41 8/. PCL32 10/=
186 8/- EBCSL  8/-'PU184 10/.
114 5/-| ERFR0 10/-
2X2 6/« ECH42 8-
384 5/« ECHB81 15/-
3V4 5/-|ECL80 -
3Q4 5/-|ECL82 8/-
sU4 8/-|EF8D S
5Y3d 8/-LF86 8/
874 8/-|EF&) 8/«
8ACT f-|EL32  B)-jU22 7.
6AME 7/-|EL84  7/- UBC41l 8/-
BATS 5/-|EYSL  9/-juncaL 9/
68AG 18/-[EX86 9/ UBF89 9/
SBEG 71-|EZ40  7/-|UCHS1 9/.
8BWS 9/« EZso /. UCLE2 10/,
804 9/-/EZ81 7/-{UCL83 12/
606 5/-| HABUB0L0/- UF89 9/
66 2/-|HVR2A 5/-]UL41l 9/
486 8/-|KTS3C BJ-|UY4l  7/-
645 8/-|[ K178 B8/-|UYS5  7/-
8.6 8/- MUIL4  7/-|UUS /-
8J7G 6/~ DLO5  B/-'PCCB4  B8[-|VRIS0 7/-
6K 5/-| EABUSO 8/. PCFS0  8/-1W81 6/-
NEW ELECTROLYTICS

TUBULAR  TUBULAR CAN TYPES

L850V 2/-50/360V 516 81600V 9/~
27350V 2/3100/25V 3/- 13{3333 lg;-
4450V 2/8[250/25V sl-\ -
8/450V  2/3(500/12V e i
16/450V 8/~ [1,000/12¥ a/- 5/~
32/450V 3/9 [5,000/6V §/- |32+ 32/450V  8/-
95/25V  1/9[5+8/460V  3/632+ 32 + 331350V 7/~
25/50V  2/-|8+16/450Y  $/9|50+50/350V /e
50/25V  2/-116+16/450V 4/8|64.+120/350V 11/8
50/50V  2/-|32+32/330v 4/6100 +200/275V 12/8

TELESCOPIC CHROME AERIALS, 13 to 43in., 8/6.
TRIPLEXERS Bawoda I, II, I11, 12/6. COAX PLUG, 1/-.
LEAD SOCKET, B/-. PANEL SOCKETS, 1/-.
QOUTLET BOXES (8urface or thusb), 4/- ea.
BALAXCED TWIN FEEDER yd. 6d. #0 or 300 ohma.
TWIN BCREENED per yd. 1/-. 80 ohml only.
Wirewound Ext. Speaker Conuol.llgﬂ 3/-, 250 8/6.
WIRE-WOUND POTS. 3 WA Pre-set Min.
TV Types, All values to 10 ohms to 20 K., 3/ ea,
40K., 4/~ (Carbon 30 K 10 2 meg., 3/=).
WIRE-WOUND 4 WATTS Pots. Long spindle,
Value, 30 ohms to 30 K., 6/8: 100 K., 78,
PHlLlPﬂ TRIMMERS. 0-10 pF., 8-30 pF,
MMERS, Ceramic. 30, 50, 70 pl.,
l.:o pF., 1/8; 280 pF., 1/8. 800 pF., 750
TV c{c. TRIMMER. 1000 pF, with knob, 2/,

RESISTORS. Preferred values. 10 ohmn to 10 meg.,
w,dd; § w., 4d; 1w, 8d,; 1} w., Bd.:2 w., 1w,
High Stability.  w., 1%, 2/-. Prefcrrtd values

luq) to 10 meg. Ditto 3% 10Q to 22 meg., 8d.
BRIMISTORS. (71, 3/8; C72, 2/8; (73, 1/6.

\3uatt | WIRE-wOUND RESISTORS e
Toheatt 10 vhms—10,000 ohus -
12 K02 K 0w, .. oo 0o . 8-
! ohin
Yolume Controls ' 80|<g«uuc ceA‘_x
Linear of log Tracks | Semi-air —space in.
: 40 yds. 17/8
Luug ;»Im:h:“ 1)11;11,‘;‘:\ 0 vds. M/.sd-yd.
l,.s. .., 448 —
Stereo L/810/8; l) P. HIO 1deal 625 lines,

Low loss 3dB,
lm. log. + 1wmA. log. 7/8 100f¢. 560 Me/a‘ I6 yd.

MAINS TRANSFORMERS 200250 v. A.C
Hostage )~ rach lruu,\fnrmrr
STANDARD, 150 S0 1 6.3

Wy G AL 5.6 Y.
HEATER TRANS.
Ditto, tapped 1.4
Ditto, see. 6.8 v. 4 amp.

GENERAL PURPOSE LOW VOLTAGE 2 ap

4, 9.6, %, 9, 10, 12, 15, 1%, 24, 30 v, 22/6
AUTO TRANSFORMERS l..o w. 22/6
0. 115, 200, 2 250 v, D00 w. .. 82/6
MULLARD “510"° Mains Transiormer .. 38/8
PARMEKO MAINS TRANSFORMER. The
ratings can safely be doubled. Primary 0-110.

210-230-260 v. H.T.

300-0-300 v.
6.3 v. L8 amp. .. ..

30 wA. L.T.
.. 128

INTERVALVE TRANSFORMERS. i:l or 5:l. 8/-

0.P. TRANSFORMERS. Heavy Duty, 5/6. Multi-

ration, 7/6. Multiratio heavy duty push-pull, 10 w.,
. 5/8

/9.
L 150, 12/8.
mA, §/-; 10H,

5 mA,
10/8; 10H., 130 mA, 14/-,

TINNED COPPER WIRE 16 to =2 swe., lih., 3fe

ENAMEL COPPER WIRE 14 2/9: 24-30. 3/8;
$4-40, 4/8, R L A Y 7., 3/6.
LK SFORMERS 7/6 pair

465 K/s Slug Tunuu Miniature Can. 2x1 x lin.
High Q and good bandwidth. Data sheets.
Standard size Wevyrad, 10/6 pair.

FULL WAVE BRIDGE SELENIUM RECTIFIER:
2, 6 or 12 v. 14 amp., 8/9: 2 4., 11/3; 4 a., 17/8.
CHARGER TRANSFORMERS. luppml inbut "00/.
250 v. for charging at 2. 6 or 12 v. 3
2 ampe, 17/8; 4 amps., 22/6. (‘ircult lmludcd.
4 AMP CAR BATTERY CHARGER with am-
meter, leads, Fuse Case, ete., for 6 v. or 12 v., 89/!

B OO KS list S.EA,

Boys® Book of (rystal Sels 24/8
High idelity speaker Enclosure 5/-
Valve and 'V Tube ¥ .quhnh-nls. 9/6
TV Fault Pinding o . 5l
Mullard Amplitie anual’ .. BI6
Radio Valve Guide, Books 1, 2, &,
4o0r5 oo oA .. 5f-each
Transistor superhet Receivers .. 7/6
Practical Radio Inside Ot .. 36
Master Colour Code Chart. .. 16
Transistor Controlled Models 1 516
Principles of Colour TV | .. 16/-
International Radio Stations .. 2/6

4 TRANSISTOR PUSH-PULL AUDIO

size 3 x 17 1 jin. AMPLIFIER
A ready built mimature push-pull ampliier with
Driver and ontput transiorners, 4 tiafdstors,
Ideal for use with record paavers, mtercoms.,
BABY ALARMS, etc. wmnlete with jull

umnunnom aud
Price 47I6 . Batt. KT

i
" "lvex)\rr 15/-

oggle Switehes, 2f-: d.p. 3/6.
d.p.d.t.. 4/-. Min. blide d p d.t., 3/6.

1964 RADIOGRAM CHASSIS

VE VALVES
MULLARD
ECHS1, EFXg, EBCRI,
Elr4, BZ80
-month Guarantee.
200/25¢0 v. §-way Switrh: Short-Medium,

AC.
Long/Gram. Ferrite Aeriai A, V.U,
tive feedback, 3 ohm outpnt, 5 watts. Glase
dial, bortzontal wording, size 13in. x  din,
Aligaed and calibrated.  Isolated Chassis, size
134in. x %in. high x §jin. deep.

Carr, & Ins. 4/6.

and Nega-

BAKERS SELHURST

LOUDSPEAKERS
L2in. Bakel, 1iw, Statwart
4 oor 1 chus, 5-13.000
s . .. 58ps.
1Zin. Stereo, Fommn  sus-
;wnsluu, 1 35- lB {L11e]

7 gos.
Lw,

l b ﬂtandurd H. I)
40-14,500 c.p, ..

idea

Auditerinm, . 20 c.ps. to 12 kels.

et 1% gos.

LOUDSPEAKERS P.M. 3 OHM. 24 3. 4 Bin.
7 x 4in., 16/6; o§in. Rola, 18/6; Sin. Plessey, 17/6:
9 x 6in., 8 x 5in., 21/«; 10 x Gin., 22/8; 10 in. Rola,
30/-' 12in. R.A., 80/-; ’EM1 double cone, 13 x 1bin..

STENTORIAN HF1012. 10in. 3 to 15 ohms, 10w. 87/8:
min. BFS /-; Tweeter T3bw, 80/-; Crose-over
L X 30Uy
EXTILNSION SPEAKER CABINETS. 5in.. 15/8:
#in.. 18/6: <tu., 18/8: 10in., 28/6; I2in.. 60/-.

[
Gouatars,

heater cathode short circuit,
tubes with lailing emission. Full
instructions supplied, mains input.

Type A optional 25% and 50% boest
2v, or 4v, or 6.3v. or 108y, or 12.8v.
state voltage reqnired. PRICE 10/6.

TWIN GANG TUNING CONDENSERS. 365 pk.
miuiature L. x 1}in. x 13in., 10/-; 400 pF Standard
with trimmere, 9/-; nudget, 7/8; with trimmners, 8/
500 pF slow motion tuning, standard or midget, 8/-,
Transistor gang 20% + 176 pF with tniwisers. io/6,
SMALL 3 gaug 600 pI’, 17/-. SINGLE 365 pF, 7/6.
SINGLE 10 pF, 25 p¥, 50 pF, 75 pF, 100 pIY, 160 pF

8/6. Holid ¢ elet,trlc 100 '10 500 pk

CONDENS New 0.001 wid, 7 kV.

..., 5/6; Ditto, 20 k\ s/e 0.1 mtd., 7 nv 9/6;
alar 500 v. 0.001 to 0.05 mid. 9d.: 1/-:

0.25, 1/8; 0.5/550 v., 1/8; 0.1/350 v. 9d,; 0. uu 000 v.
0.1/1,000 v., 1/9; 0.1 mfd. 2,000 volts, 318

CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mfd., 9d.
SILVER MICA CONDENSERS, lu° & pF to 500 pF,
8d.; v00 pF to 3.000 pP. 1/- Ciose tolerance
(+1 pl 22 pF to 47 pF. 1-. Ditto 1% to 50 pF
to 813 pF, 1/=; 1,000 pk to 5,000 pF, 1/8.

463  Kels  SIGNAL - GENERATOR
’rice 10/6, ready made with valve 185.
POCKET SIZE 24 x 44 x 1in. One resistor
to change. full instructions supplied.
Battery 8/6. 89V +13V. Detalls Free,

WAVECHANGE SWITCHES

X p. 4-way 2 waler long epindle . 6/6
2 p. 2-way or 2 p, 8-way loug upmdle .. 3/6
4 ). 2-way or 4 p. 3-way long spindle . 3/6
3 p. 4-way or | p. J2-way long spiudle . 3/8
Wavechange “MAKITS™. Wafer% avail-
able: 1 p 12 way. 2 p. 6 way, 3 p. 4 wav,
4 p. 3 way, 6 p. 2 way, 1 wafer switch, 8/6

2 wafer swnch. 12/6; 3 wafer switch, 18/-:
additional wafers up to 12, 3/6 each extra.

CRYSTAL MIKE INSFRTS, GIB
High output. Size ljin. dia, x %in.
ACOS MIC. 14, insext 1%in. dia. X t

GUI ONTALT A
MOVING COIL MIKI
FLOOR STANDsS ..,
Valveholders., !:.AaO 8d.
Lng] and Am 4, 5 and 7

MOULDED Mﬂ.de and int. oct.,
BBA, B8G. BYA. gd. 1/6. B ‘\
with can, 1/9, Ceramic EF30, B7G, BY9A,
int. oct., 1/~ B7G, BOA cans, 1/~ each. Valvé
plugs B7G, BYA, int. octal, 2/3.

TV PRE-AMPLIFIERS
B.C. Channel 1 to 5. Gain 18dB.
LCCB4 valve. Kit price 2948 or 8/6
with power pack. Details 8d. (PC
valves n preferred) Colls only 9/8.
BAND IN A.—Same prices.
Tunable vhannel\ 8 to 13. Gain 17dB,
Circuit and cojls onlv, 9/8. Chassis 4/9.

B12A, CRT. 1/3.
pln. 1/-

lll(n H G

NEW COMPONENT LIST 1/~

THE ORIGINAL

RADIO COMPONENT

Our written guarantee with every purchase

Bus 133 or 68 pass door
3.R. Station Selhurst
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THE “INSTANT” BULK TAPE
ERASER AND RECORDING HEAD
LEMAGNETIZER

il

200/250 v. A.C. Leatiet S ALE.

35/-

TAPE PRE-AY
'S ll’lﬂ\\-li ACK T
TROOWN AMPL Il*l
B.S.R.OTT
dech
Coliaro Studio
tape deck £10.10.0

2 (mpe
6.15.

. £8.
Coliaro 2 track
Pre-amp.  £8.3.0

COMPLETE RECORDING & PLAY-
BACK AMPLIFIERS
2 track B l Collaro
.3.0

amplitier amplilier £11.11.0 SAVE
MAINS DROPPERS. Midget adjustable slnjers
0.3A4 1,000 ohms, B8f=; UZA, 1200 ohwms, 8f-; ”
v.13A, 1,500 ohms, 8=; 0.1A, 2,000 chws, 8/= PDUNDS
50-1. 3/9. "

MIKE TRANSFORMERS

PVC Covered Wire, single or stranded, 2d4. vd.

PLASTIC RECORDING TAPE

Double Play 7in. reel, 2,40011, 42/~ | Spare
5in. reel, l‘mlm 95/- | Plastic

Re
1,800it. 22/6 cE
5tin. reel, 1,200ft. 17/6 | 31N

Bin. reel, 9007+, 15/6 | AN
7in. reel, 1,2001t. 17/6 | 5in.
5in, reel, 6001t. 1176 | 7in,
WEASISPLICE” Tape Splicer 5/-.
Leader tape 4/6: Sblicing tape

Long Play 7in. reel,

Standard

1 or 2 min, 1 mun., Su.; 6 men., 5d. yd.
SPEAKER-FRET.

17 x 25in., §/=-120 X
52in. wide from 1
Sawples 1f-. L\pundml Metal, Goll, 12 x 12in., 8/-.

-t 26in. wide trom 5/ ft.

Panel mourting fuse nokder, 2{-. Fuses 1[in. GOmA- units supplicd with Brand New 2-tone
54, 8d. Ipaulated side cutters, 8/8. Bib Stripper. 3/6. de luxe Port ¢ Cabinets 17x13x8¢in.
Strong earrying handle. gilt finish

. Maroon or Green Cloth
1., 10/-. Tygan, various colours

BUILD YOUR OWN
REGORD PLAYER
FROM £9.19.6

AND

1 Speed Autochange or Singte Player

RADIO AND TELEVISION SPARES

All leading makes, volume controls,
tine output transformers
. A. valves (current and ©
types). Send S.A.E. for quotation.

CRYSTAL SET BOOKLET. 1/-.
CRYSTAL DIODE G.E.C. 2/-. GEX 34, 4/-, 0A81, 3/-.
HIGH RESISTANCE PHONES. 4,000 oh1ns, 15/- pr.
MOVING COIL PHONES, 100 ohms, 10/-.

SWITCH CLEANER. Fluid squirt spout, 4/6 tin.
“ ”
6+1 RANSISTOR RADIO
MEDIUM AND LONG WAVE KIT

First class components to make a 6
transistor 2 waveband superhet chassis.
Ideal for portable or table radio. Atl
parts including BVA transistors, ferrite
aerial, with car aerial coil, printed
circuit, 8tin. x 21in., but EXCLUDING
gpeaﬁer ar&g c;a.bm’]t, B

peakers. 35 ohms, 7 x 4in. 21/-

5ln., 17/6, 3tin., 15/8. £4‘5‘0

BULGIN PLUGS AND SOCKETS. Non-reversible
P74, 2-pin, 4/3; P73, 3-pin, 4/6; P194, 6- -pin,
JACKS. BEuglish open cirenits 2/6. Cloged cir
4/8. Grundix type 3-pin, 1/3. tirundig lead
JACK PLUGS English, 3f-; Screened, 4f=; (.run(llg.
3-pin, 3/8; Phouo Plugs, 1/-; Bockets sd

ALADDIN FORMERS and cores, tin,, 8d.; lin.. 104,
0.3in. FORMERS, 5937 or 8 cans TVL or 2, {in,
(. X 2}in., or {in. 8q. ¥ 1iin., 2/- with cores.

SLOW MOTION DRIVES. 6:1, 4/3.

SOLON [RON, 20W, 200V or 230V, 24/

ANTEX SUB-MIN. IRON. 15w, 200 or 240v., 28/8.
BENCH STAND for above 12/8. Hpares in Btock.
1/16in. Paxatin Panels, 10 x 8in., 2/-.
Miniature ('untm-l Cooled  Rectifiers,
250V 50mA, 7/6: 250V 60mA, 8/6: 2aOV 85mA.
9/68; Seleniumi  IRect., 300V 85mA, 5/-,
TV ete.. Silicon sub. Min., Rectifiers,
250V 450mA. 10/, K3/25. 600V, bmA,

RM4. RM5. 14A100, 14Allb 10/-each. FC31 20/-
Coils Wearite ‘P Type, 4/- each.

Osmor Midget “Q" type, adj. dust core,
from 4/- each. All ranges. List S.A.E
Repanco DRR2. L. and Med. T.R.F.
with reaction, 4/6, Med. wave D.R., 3/6.
Ferrite Aerlals, M., 8/9: M. and L., 12/6.
Osmor Ferrite Rod Aerials, L. and M.
for transistor clrecuits, 10/- each.

Ferrite Rods, 8 x iin., 6x iln 6 x 5/141n.,3/-.
H.F. Chokes, 2/6, Osmor QC

T.R.F. Coils, HF. 7I- Dalr. HAX, 3/6.
Screwdriver, Sim., 8d. Test Prods. 2/9.
Neoside Trimming Tool, 1/9.

Neon Mains Tester Screw 3
Multticore Solder, 4d, y¢b.

T, 5/-.
l)l-;m-n\or. 2/6.

Aluminium Chassis, 18 s.w.g. Plain,
undrilled. 4 sides, riveted corners.
lattice fixing holes, 2tin. sides, 7 x din.,
4/9: 9 x 7in., 5/9: 11 x 7in., 6/9; 13 x 8in.,
8/6: 14 x 1lin.. 10/6: 15 x 14in., 12/6,
Aluminlum Panels, 18 s 12 x 12in.,
4/8; 14 x 9in., 4/~; 12 x 8111 33 10 x Tin.,
2/3: 8 x 6in.. 2/-: 6 x 4in.. 1/6,

WEYRAD

'lR‘\\sl‘()l{\ll RS FOR
OR PRINTED
l{lI‘l‘ AERIAL.

Long and Medium aerial—RA2W 6in. rod
208 pl® tuning, with car aerial coil, 12/6
1st and 2nd LF. P50/2CC. 470ke/s 11/16in.

dia fin. 517 each
3rd L.F. P50/3CC 6/~
Spare Cores 6.
Driver Transformer—LTFDT4 9/6
Wavechange Slide Switch d.p.d.t. 3/6

printed Circuit—PCAL. Size 23 x 8iln.
Ready drilled and prmLed 9/6
Votume Control, 5K-DP 4/6
35 ohm Speakers. 3iin.. 15/6; 5in., 17/6;
7 x 41n., 21/~

Tuning Gang with trimmers 10/6

6 Mullard Transistors and diode 42/6
Constructor's Booklet 2/-
3 ohm O.P. Trans. O.P.T.1 10/6

NEW MULLARD  TRANSISTORS
QCT1 /-, OCT2 7/6, OCBID 7/6, OC81 7/6,
0C44 8/9, OC45 8/6, OC171 10/6, Ab 117 9/6.
Sub Miniature ( nnll(-nm- <,

30v., 1/3, 1, 2. 4,5, 8. 16, 25, 30, 50, 100 mFd
15 volt, 2/6 ea. Tl'il]SlbLOT Holders, 1/3]

SINCLAIR MLINE”  RADIO
Med. wave Kit. 2 transistors, 2 diodes,
earphone. ferrite aerial. Cabinet

3 x 14 x {in. 49/6. batt. 3/6.

clips and hinges. As used by Famous
Make for 20gns. models. Ready cul-
out motor board 14x13in. Front baflte
with 7 x 4in. high flux loudspeaker
and 3 watt 2 valve UY85, LCL82 2-
stage 'mmlmcr ready built on metal
chassis 12 X 3 x 2tin. Quality 3 ohm
output trnnsfurmer. low hum level
circuit. Voilume and Tone controls.
3-core safety mains tead. All items
(it together perfectly. Sm't-ml in-~
struetions enable assembly in 30
minutes, only 3 wires to join! E2-
month written guarantee, Avallable
separately or package deals as below.
AUTOCHANGER KITS COMPLETE (as above)
B.S.R. Monarch .. £11.10.0 P.P. 6/8
Garrard Autoslim . £12.18.0 P.P. Div
SINGLE PLAYER KITS. Complete (as_#hove)
E.M.L. Junior . .. £9.19.8 P.P.5J6
E.M.I Anto stop/start .. £11.6.0 I"P. 06
OR SEPARATELY
Cabinet with board 14 x 13in,

cut out to your choice £3.9.6 P.P. 3/6
Amplitier with 7 , x 4in. speaker 2£3.17.6 P.P. 2/6
AUTOCH G

B.S £5.19.6 P.P. 4/6
B, S R UAISIIG £6.17.6 P.I'. 4/8
Garrard Autoslim £8.17.8 P.P. 4/6
SINGLE PLAYERS
Garrard SRP10 a . £5.5.0 P.P. 4/6
E.M.L auto stop/start .. £65.0 P.P. 4/8
E.M.1. Junior £3.7.6 P.P. 3/6
TRANSCRIPTION UNITS
Garrard 4HF aa £15.15.0 P.P. 5/-
Philips AG1016 .. £12.5.0 P.P. 5/~
Garrard AT6 0 £10.10.0 P.P. b/-
BARGAIN
B.S.R. Autochange UA12
Stereo/Mono .. .. £710.0P.P.4/6

Replacement sapphire styli 5/-, diamond 15/-.

Mono GP58 Xtals 15/-; Stereo Ronnette 80/-.

ADASTRA 3-3 AMPLIFIER 3 WATTS
HIGH FIDELITY AT LOW COST

T, WIRED AND
0-250 V.  Valves EC
quality output,

READY BU
ALC, ondy,
EZ80, 3 ohn
tone cirewts. Contro
and volume. NSeparate engraved
panel with de luxe linish, Quality mai
t .uhl’orlm-x e
S| N

l)et ALl

“Performs agreeably well" (The Gramophone

COMPONENT S HOP 337 WHITEHORSE ROAD

SPECIALISTS

C.0.D. 2- ertra.

P.P. charge 1/-.

WEST CROYDON

Telephone: THO 1665
{Lxport welcome., Send remittance,
and extra postage, no C.0.D.)

L6 a

Mullard
: bass boost, treble
front

cnamelled chassis
in. x 3in. Bargain Price £4.19.6

BARGAIN SINGLE PLAYER KIT 200/250 v. A.C-

(less cabinet)
£0.15.0 v

With 2-stage Amplifier; 3 watt; 2 valves, UCLS2,
UY85; High-flux 5in. speaker; 4-speed E.M.L
Turntable, 18, 33, 45, 78 r.p.m.; Crystal Pick-up
for LP/STD. Records, 7in.. 101\1 12in.; Cut out
Mounting boards 123 x Biin.

ARDENTE TRANSISTOR TRANSFORMERS
D305, 7.3 CT:1 Push-Pull to 3 ohms tor 0C72, 11/-
D3034, 1.74:1 C.T. Push-Pull Driver for 0C72. 11/-
D3058, 11.5:1 Output to 3 ohms for OC72 etc, 11/-
D167. 18.2:1 Output to 3 obms tor 0C72, etc., 12/-
D239. 4.5:1 Driver. jin. x fin. x 4in, "11/8-
D240. 8.5:1 Driver. tin. x in. x {in. 11/6-
ARDENTE TRANSISTOR VOLUME CONTROLS
VC1545, 5K with switch dia. .9in. 513
DEAF AID EARPIECE. Xtal or magnetio
SUB.-MIN. JACK and PLUG

kil
8/8 pair

MINIATURE PANEL METERS

\IIP Ihn sq, I'recision jewelled bear-
, 29 accuracy, silvered dials, black
mnm als  and  line  puinters.  zero
adjustment screw on front of meter.

)

0-1 mA 2716 0-3010 A 39/6
v-3mA .. 27/6 C-3001L A .. 32/6
0-300 V 2716 “S” Meter .. 35/-

CABY MULTIMETER M.t
0-1200 v. A.C./D.C., ohms .0-100K, etc., 54/=.
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your career . .
hobby . .
own business . . .?

The demand for good Electronic Engineers is increasing
almost daily throughout the worid. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into aimost every sphere of human
activity. If you are looking for a new career with new
opportunities—then now is the time to choose-—
Electronics. If you are aiready employed in this field—
then now is the moment to seek high qualifications
to secure the top jobs which are waiting to be filled.
Most of ali, the great potential of electronic develop-
ment meoans unlimited scope for the future and will
ensure a secure occupation for you—-uniikely to be affec-
ted by possible future recessions in other industries.

The British National Radio School has had 25 years’
experiance of HOME STUDY coaching for students
wishing to master the fascinating subjects of Elec-
tronics—whether the object be career or as a hobby or
new interest. The School is entirely independent and
specialises ONLY in the teaching of electronic subjects,
It employs only fully qualified staff to conduct and
supervise each individual course taken by a student
and it is this close and personal contact between Tutor
and Student which we believe makes possible the suc-
cessful completion of a course of study.

A special feature of our system is that all courses
start right from the beginning and no previous know-
ledge or experience is necessary or expected, Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method is that it provides a complete
self-contained course giving everything needed for the
subject concerned and enabling work to be done in the
comfort of one’s own home and over any period of time
desired,
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The Editor will be pleased to consider
articles of a practical nature. Such
arlicies should be written on one side
of the paper only, and should contain
the mame and address of the sender.
Whilst the Editor does not hold himself
responsible  for — manuscripts, every
effort will be made to return them if a
stamped and uddressed envelope is
enclosed. _ All correspondence intended
for the Editor should be addressed.
The  Editor, PracTICAL WIRFLESS,
George Newnes, Ltd., Tower House,
Southampton Street. London, W.C.2.
Owing to the rapid progress in the
designs of wireless apparatus and to
our eforts to keep readers in touch
with the latest developments, we give
no warranty that apparatus described
in our columns is not the subject of
letters patent.

Copyright in all drawings, photo-
graphs 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 lhere[ore expressly
forbidden. Pra [RELESS
incorporates “Amateur Wtreless
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Leaders Galore!

b HE Editor asks for a leader. He must be slipping!”—
thus begins one of the contributions to the l.eader
Competition. Another suggested that as nobody ever

reads the leader. his entry was so much waste of time and

effort. From these two comments alone, it will be obvious
that readers not only accepted the challenge but took the
opportunity to get in a few sly digs at the same time!

The number of entries was much larger than anticipated
and we were very impressed with the high general standard—-
two factors which made the judging extremely difficult. It
was doubly gratifying that the response was so good, for the
prizes offered were nominal and most readers were obviousiy
stimulated to take part through pure interest and enthusiasm.

And what an extraordinary variety of entries came in!
There were unabashed lighthearted leaders and stern cen-
sorious ones. There were leaders on the past, the present
and the future. Many took the theme of space and elec-
tronics. Others looked at valves and transistors. Some con-
cerned themselves with various aspects of design and
construction. One was addressed to contributors; another
spoke of writing for PRACTICAL WIRELESS. Several developed
the richness and variety of our hobby. but another warned
of the narrowness of outlook of those too fully wrapped up
in radio. Then there were articles on kits. on amateur bands,
on home movies, and on many other practical or abstract
subjects. Hardly anything or anyone escaped this literary
onslaught!

Not only was there a vast range of subjects and attitudes,
but participation from all age groups. The youngest and
oldest (known) contributors were 14 and 70 years old
respectively.

This flood of material presented a formidable task to the
judging panel. A process of elimination began. Personal
viewpoints of the judges were not, of course, allowed to
influence selection or rejection, but some entries were
obviously unsuitable subjects for leaders and others failed
because the writers did not develop a good original theme
or were sidetracked.

This preliminary thinning out still left a considerable
number of survivors which was eventually reduced to a final
“short list” of ten—and here, the panel ran into trouble for
these were all good enough to take the winning positions.
The selections finally made are printed on pages 61 and 62,
together with a list of “highly commended” entries.

Very many thanks to everyone who co-operated. It was
a fine effort. Every entry received was carefully considered
and even those which were rejected early on often showed
considerable merit. And now that he knows so many readers
look at the leader column, your Editor will have to be
particularly careful what he writes in future!

e T e T T AT T

Our next issue dated June will be published on May 7th
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NEWS AT HOME
AND ABROAD

New Submarine
Cable Links
U.K. and Germany

UP until recently, all telephone

connections  between  this
country and Western (Germany
have had to be routed through
Belgium and the Netherlands.
Now, with the inauguration in
February of the first direct. large
capuacity. submarine telephone
cable linking Britain and the
Federal Republic. 120 new tele-
phone circuits become available.
any one of which will carry 24
telegraph circuits.

The new cable connects Win-
terton. in Norfolk with Borkum
Island. from where it is taken to
Leer on the German mainland.
Two ships were employed in the
200 nautical mile long, cable lay-
ing operation: the G.P.O’s
H.M.T.S. “Monarch™ and the
Danish cableship ** Peter Faher ™.
The cable was manufactured by
Standard Telephones and Cables
l.imited. who also supplied the
repeaters and equalisers.

Apart from British/German
traffic, 2 number of channels in
the cable will be allocated to
United States/German connec-
tions, and by linking up with the
existing TAT 3 UK. /USA.
cable. will thus provide direct
circuits between the U.S.A. and
West Germany.

A second Anglo-German cable
will be in service later this year.

PRACTICAL WIRELESS May, 1964

Long-established Institution
Changes Its Title

lﬂROM the very early days of the British Institution of Radio

Engineers (founded in 1925) there have been those who advoca-
ted the inclusion of *‘electronic™ in its title. After the War the
Institution's name again came under discussion with the increasing
recognition of the amount of activity in the Institution which was
covered by the term electronics ., This fact has steadily become
more apparent and now, nearly three years after the Institution was
incorporated by Royal Charter, the Queen was pleased, at a Privy
Council held by her Majesty on 26th February, 1964, to make an
Order in Council allowing amendments to the Charter of The
British Institution of Radio Engineers changing its name to * The
Institution of Electronic and Radio Engineers ”

RADIO TELESGOPE FOR DSIR

'I‘HE Ministry of Public Building and Works recently placed a

contract with the Electronics Group of Associated Electrical
Industries Limited, for the design and installation of a radio tele-
scope for the Department of Scientific and Industrial Research at
Chilbolton in Hampshire.

Backed by considerable experi-
ence in the design of steerable
aerials, AEl's Electronics Group
has designed the new aerial to be
steered with a pointing accuracy
of two minutes of arc, in winds of
up to 45m.p.h. The drive motors
which will steer the aerial’s 82ft.
dish—which together with the
rest of the moving structure will
weigh approximately 300 tons—
will be supplied by AEl's Motor
and Control Gear Division,

The DSIR eventually plans to
use the new telescope in its study
of radiation and radio signals
pick-up.

A mode| of the new ‘eerab'e aerial
to be supplied by AEI to the DSIR.
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EQUIPMENT FOR CARIBBEAN LINKS

~To Florjda

PUERTO RICO

Submarine
telephone
cables

New Tropospheric
scatter links

VENEZUELA

A map of the Eastern Caribbean showing existing and planned tropospheric
scatter links and submarine cables.

Irish Islands Get

Telephone Service

]}Y linking four islands off the western and southern coasts of
- Ireland - with mainland telephone exchanges, v.h.f. radiotele-
phone equipment made by the Automatic Telephone and Rlectnc

Company Limited. will bring a
islands’ Inhabitants for the first
time.

The equipments—known as
“Country Sets "—are capable of
operating from 12V battery
supplies. providing exactly the
same service as a conventional
land-line svstem. Transistorised
circuits help minimise power
consumption which at the main-
land terminals of the links can
be provided for by either mains
or battery supplies.

The Country Sets operate on
54—88Mc/s or 156—I184Mc/s
and these particular installations
will link Inishmeane with Bun-
beg. Inishturk with Cleggan,
Achill Beg with Achill Sound
and Long Island with Baltimore.

public telephone service to the

RADIO TELEPHONES
FOR DANISH POLIGE

']‘HE whole of Denmark is to
~  be covered by a radio tele-
phone network which will link
mobile units of the Danish police
to fixed stations at their head-
quarters. The contract for this
installation has been awarded to
Pye Telecommunications Limited
by the Danish State Police after
extensive field trials.

Police cars and motorcycles
will be equipped with radio tele-
phones employing transistorised
receivers and instant heating
transmitting valves.

'
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'POUlPMENT for the multi-

4 channel tropospheric scatter
and microwave link system to be
established in the islands of the
Eastern Caribbean (se2 Round
the World of Wireless last
month) is to be the responsibility
of the Marconi Company Ltd.

The two new tropospheric
scatter links will connect Antigua
to St. Lucia and St. Lucia to Bar-
bados, distances of 220 and 112
miles respectively. The Antigua-
St. Lucia installation will be a
Marconi 900Mc/s tropospheric
scatter link, providing 64 tele-
phone channels. At each end of
the link. two 30ft. diameter
dishes will be erecred with para-
metric amplifiers to give a low
noise factor. The 2.000Mc/s
tropospheric scatter link between
St. Lucia and Barbados. will be
of American manufacture by the
Radio FEngineering Laboratories
Inc., and will carry 80 channels.
A Marconi 900Mc/s link is
already in existance providing
communication between the final
two terminal islands in the
system-—Barbados and Trinidad
“but under the contract, the
capacity of this link will be in-
creased from 12 to 64 channels.

Short overland connections in
Antigua, St. Lucia and Barbados
will be necessary to complete
each section of the system. At
Antieua and Barbados these con-
nections will be provided by
twin path 7.000Mc/s microwave
links manufactured by Pye Tele-
communications limited. carry-
ing 64 and 92 telephone channels
respectively. to link. in the first
case. the St. Thomas-Antiguna
submarine cable to the Antigua-
S, Lucia 900Mc/s link. and in
the latter case to link the Bar-
bados terminals of the second
and last legs of the tropospheric
scatter link. On St. Lucia will be
a short, v.h.f. link. providing a
32 channel path between the first
and second legs.

Pye in India
A NEW radio receiver factory
“ Y opened recently in Bombay un-
der the administration of the Tata
Group of India and National Ecko
Radio and Engineering Limited of
Bombay. and the British firm. Pye
of Cambridge. Pye will collabo-
rate with the Tata Group to pro-
duce eventually more than
200.000 radio receivers a year
from this one factory, which will
be the largest of its kind in India.
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The Hllllngdon
RADIOGRAM

BY J. B. WILLMOTT

was described in last month’s issue along with
details of chassis construction. The next step is
to assemble and wire up the two chassis,

MOUNTING THE COMPONENTS

Reference should be made to Fig. 5, which
shows the layout of components and wiring under-
neath the chassis. It is recommended that
components be mounted in the following order:

First of all fit a rubber grommet in the 3iin.
diameter hole on the rear chassis runner which is
to allow for entry of the six-way power supply
cable. Using 6B.A. nuts and bolts. the aerial,
earth, pick-up and loudspeaker sockets can now
be mounted on the rear runner. also the four-way
tagstrip TS4 adjacent to the grommeted hole
previously referred to.

Now mount the four octal valveholders, noting
particularly the orientation of the locating spigots.
Again use 6B.A. nuts and bolts and at the same
time include the tagstrips TS1 and TS2 on one
fixing bolt of V1 and V2 respectively. also the
solder tag on fixing bolts of V4 and V3.

The i.f. transformers can next be mounted, not
forgetting to include the tagstrip TS3 on one
mounting bolt of T2, The output transformer is
also mounted beneath the chassis.

The tone control and volume control,may now
be secured to the front chassis runner and finally
the coilpack unit. Handle this component with
care and make sure that it is fixed with the
“green” and ‘“‘red” tags nearest the top (open)
edge of the chassis runner (see Fig. 5). The fixing
nuts of these three components should be screwed
up really firmly, preferably using .shakeproof
washers between the nuts and chassis surface.

THE circuit of this switch-tuned a.m. radiogram

CONTINUED FROM PAGE 164 OF THE APRIL ISSUE

Turning now to the power supply chassis, the
position of the various components should be
easily seen from the drilling diagram (Fig. 3) given
last month. The mains transformer is mounted
above chassis and the choke and smoothing
capacitors below. The power output socket is on
the end runner nearest the rectifier valve VS.
Rubber grommets should be fitted in all holes
marked " B™ as in each case these provide for
current-carrying leads passing through the chassis.

WIRING UP

It is strongly recommended that the power
supply chassis be wired up first in order that when
the constructor has completed the more complex
wiring of the main chassis he already has the
power untt complete and ready to connect up and
test the completed job without further delay.

Wiring of the power supply calls for no special
comment; reference to the theoretical circuit in
Fig. 1 should make it perfectlﬁ clear. Extreme
care must be used in wiring the power take-off
socket, adhering strictly to the pin numbering as
shown. It is a good plan to carry out the wiring
of the octal plug as the next operation whilst the
socket wiring is fresh in the mind.

The exact length of cable required to reach from
main chassis to power pack depends on the
positioning of the two units in the cabinet, but it
is better to allow too much lead rather than * just
enough ”., It is recommended that the six-way
cable be made up of a twisted red/black. a twisted
yellow/blue (or any other pair of colours differing
from red/black) and a flat twin length of plastic
insulated flex. These leads are terminated on the
octal plug as follows: :

Pin 1.—No connection.

Pin 2.—Blue flex (earthed side of 6-3V heater

" supply).
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Pin 3.—One lead of flat twin flex.

Pin 4.—Other lead of flat twin flex.

Pin 3.—No connection.

Pin 6.- Red flex (h.t. positive line).

Pin 7.—Yellow fex (live side of 6:3V heater
supply).

Pin 8. —Black flex (h.t. negative and chassis).

The cable can be plaited together or bound at

intervals with insulating tape Thread the end of
the cable through the grommeted hole on the rear
chassis runner of the main chassis and anchor the
leads to the four-way tagstrip TS4 as shown in
Fig. 5, again taking extreme care not to make any
errors in the colour coding. The remaining leads
are connected to the on/orf switch on VR2.

PRACTICAL WIRELESS
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valve are earthed to chassis and form the heater
supply return.  The tagstrips 1S1, 'TS2 and TS3,
the volume and tone controls and the coilpack can
neat be wired up. The earious anode. screen and
cauthode connecting components should pe secured
to their respective valveholder pins. their other

ends becing left “free™ for later connection to
busbar or h.t. rail. .
A heater supply for the indicator lamp 1s

connacted in parallel with the heater of V2 and
taken through the chassis via the {in. hole adjacent
to the V2 valveholder. The indicator lamp is not
fixed to the chassis but is on a fly-lead long
enough to permit its being mounted on the surface
panel of the completed radiogram.

Grommet éor L.S.t P.U.t Aerial ar}ltharth
power leads sockets sockets sockets
u Hcle for L\I
g leads to T2
C11
'\
-R19 R11 R7 HT+ rail
o4 Qﬁ */ )
AN TS3 C14~ TSSA
) M gao -
2 -R12 /7/12 R2O
\\@ cib “reY [(R8] é\
TS2 Cc4 Rt
Earth busbar 'q / 5
I
Sutput For details of HT+ rail
and earth busbar
- Lancicqmey see separate diagram
) = @ cs
| - . . e U - D H
Theel TTThTTT
Lo
Y i) VR2 VR1
e Tone Volume
poc
I'/ (Coilpack
On/off <] for details
switch h @ see Fig.4)
OTFS S
) o .p

Fig. 5: The relative positions of components mounted beneath the chassis main.

Make a careful check of all wiring and then
proceed to the wiring up of the main chassis. A
feature to note here is the provmon of a main
negative busbar and an h.t. positive rail stretched
across the full length of the chassis (see Fig. S).
Most of the voltage dropping and cathode bias
resistors. together with their associated decoupling
capacitors. are anchored at one end to the earth
busbar. their other ends going to the appropriate
valveholder pins. This makes assembly much
simpler and the result is both neat and efficient
and greatly facilitates testing and servicing should
this prove necessary at some future date.

Before the busbar and h.t. rail are put in
position, however, wire up the heater supply to
pin 7 of each valveholder. Pins 1 and 2 on each

The negative busbar, comprising a length 14 or
16s.w.g. tinned copper wire, is now stretched
Ilth]y across the chassis between the earthed tags
of TS5(a) and TS5(b) and the appropriate
components soldered to it.

A further length of wire is now measured off
to stretch from the insulated tag of TS5(a) to that
of TSS5ib), but this is provisionally soldered into
position at one end only. Short lengths of insulat-
ing sleeving are then slid on. leaving gaps at
appropriate distances to permlt the connectmn of
voltaze dropping resistors and *“red " leads to T1
and T2 (see Fig. 6). The wire is then secured at its
free end and the appropriate connections made to
this h.t. rail.

This should complete all wiring and a careful

y
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check should be made. Tt is a good plan to colour
in each wire on the theoretical diagram as it is
checked. Make sure that where screened leads are
used the screening braid *does not foul any nearby
tags or components and that where the braid is
shown as ‘““ earthed ” it is securely anchored to the
tag in question. A screened lead was used in the
prototype for the connection between TSI, below
chassis, and the top cap grid of VI as a precau-
tionary measure. It is conceivable that unwanted
coupling between this rather lengthy lead and that
going from the top of T2 to the grid of V2 might
cause instability.

If a multirange testmeter is available routine
tests can now be carried out to ensure that there
are no short-circuits existing between the h.t. line
and chassis or between the live heater line and

WIRELESS May, 1964

driver to the *“live ™ pick-up socket on the “rear
panel: a loud and healthy *“brrer . . . from the
speaker should result  which should vary in
intensity with the setting of the volume control.

This test proves the correct working of the
audio stages V3 and V4. Now turn the selector
switch to any one of the *radio™ positions and
tap the top cap of V2 with the screwdriver with
volume control at maximum position; a sharp
“click 7 should be audible. Repeat this by touch-
ing first the top cap of V1, then the aerial socket
on the rear panel. If the desired response is
obtained it is fair to assume that no serious wiring
errors have been made and some attempt can be
made to receive a signal.

Actually. when received from the manufacturers,
the coilpack will probably be found to have been

HT+ ToT3 Topind To V4 To red TJo pin& Topin6 To red To pin4
fnput primary onv3 via RIS on T2 on V2 on V1 on T1 on Vi
Earth busblr lnsulated sleeving on bare sections of HT+ rail
TsSB .
17 C19 C20 C12 C11 C3
R13 R17 RO
To earth Topin8 Tova To PU. Topin8 Jo Topin8 Topin6é Topin8 Jo pin 4
socket onVv3 vie R15 sacket onv4 VR1 onVv2 on v2 on Vi on Vi
Fig. 6: Component wiring to the earth busbar and h.t. rail.
chassis. If all is in order the completed receiver roughly aligned to the BBC London Home, Light

can now be tested.

TESTING AND ALIGNMENT

Plug the main chassis into the power supply
unit (never operate the latter without a suitable
“load” on the h.t. supply, in actual fact the
inclusion of the on/off switch on the main chassis
renders it impossible to switch on the power unit
without the two chassis being connected). Insert
the valves into their appropriate valveholders, not
overlooking the fact that the 6J5. which is V4 on
the circuit diagram. actually occupies the position
between V2 and V3 on the main chassis, and
connect the loudspeaker to the sockets provided
on the rear chassis runner.

Set the selector switch-on the coilpack to the
*“gram " position. fully clockwise, and with the
volume control at minimum (anticlockwise) switch
on by turning VR2 until the * click ” of the switch
is heard.

Watch and listen carefully for any signs of over-
heating: the pilot lamp should come on immedately
and the valve heaters glow after a few seconds.
Gradually advance the volume control to maxi-
mum—a slight * breathing” sound should be
audible from the speaker or possibly a very faint
mains hum. Now advance the blade of a screw-

and Third programmes. In the case of the proto-
type, signals were audible at all four positions of
the switch as soon as an aerial was connected up.
prealigned 465kc/s i.f. transformers having been
used In construction. -

However, for those possibly less fortunate here
is the procedure for alignment. If a signal
generator is available alignment of the if. trans-
formers to 465kc/s can be carried out as the first
operation. As the method of doing this will
almost certainly be already known to anyone
possessing a signal generator it will not be repeated
here.

Those without such an instrument need not
despair as with reasonable care and patience thix
receiver can be satisfactorily aligned without the
use of instruments.

Turn the selector switch fully anticlockwise:
this is the position in which the BBC Light
Programme (on 247m where coilpack CP4/MG is
used or on 1,500m where CP4/1.G is used) should
be received. Insert a suitable trimming tool
through the hole in the front panel giving access
to the core of coil “E” and screw slowly in or
out until the signal can be heard. Now transfer
the trimming tool to the core of coil “A ™ and
adiust for maximum volume.

Next carefully adjust the cores of the if. trans-
formers in turn. beginning with Tl primary and
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working through to T2 secondary for maximum
volume. Not more thun one or two turns either
way from the selting in which the components
were originally supplied (provided prealigned ones
have been ordered) should be necessuary.

Repeat the adjustments a second time to see if
any further improvement can be obtained.
Naturally without a signal generator there will be
no guarantee that the i.f. transformers will be
aligned exactly to 465kc/s, but as no ganging of
tuned circuits by a variable capacitor is involved
this is not of great consequence.

Now return to the adjustment of cores “E”
and “ A” as a further improvement will no doubt
be now obtainable.

Turn the wavechange switch to position 2 and in
this position adjustment of cores “ F” and “B”
should enable the B.B.C. Third Programme on
464m to be tuned in. Similarly in position 3 the
Home Service should be located and on position 4
Radio Luxembourg on 208m, by adjustment of
cores “G” and “C” and “H” and “D7

respectively.

The position of the various tuning cores is
clearly shown on the data sheet supplied with the
coilpack (Fig. 4, last month).

PRACTICAL WIRELESS 3

INSTALLING THE CHASSIS

When fully satistied with the alignment the
chussis can be fitted into the cabinert.

The' screened  pick-up lead from the record
player umit should be terminated by a red wander
plug for the inner lead and a black wander plug
for the screening braid; these, of course. plug into
the appropriate sockets on the rear panel of the
main chassis.

The gramophone motor can be conveniently
connected by a length of twin flex across the
primary tags of the muains transformer on the
power unit chassis.  This will then ensure that
when the radio receiver switch is in the “off
position the gram motor is simultaneously dis-
connected from the mains.

It will be found that a very pleasing standard of
reproduction will be obtainable from records, with
more than adequate volume for all domestic needs.
The maximum output obtainable approaches 4W.

Normally the tone control will require setting
at the minimum position (anticlockwise) as the V4
stage already provides enhanced bass response,
but it may, of course, be advanced slightly to
counteract surface noise on the older type 78
records.

2
oo
S/DED

COMPACT SHORT WAVE

TRANSCEIVER

Case size 4" x 4"

x.2}”. Designed
for 7 Mc/s wave
band. Can be

adapted with
plug-in coils for
other Amateur
wave bands.

to build

ORDER FROM YOUR NEWSAGENT TO-DAY:

MAINS PUWER
PACK o vamsr e

S s

Converts your
battery radio to
mains  operation.
9 volts d.c. output
from 200/230 volts
a.c. Compact,
same size as 9 volt
dry battery.
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Design by
B. L. Phillips

The P.W. 35 Watt

May, 1964

GUITAR AMPLIFIER

A QUALITY INSTRUMENT FEATURING
SEPARATE TONE CONTROLS, TREMOLO
FACILITY AND A 20¢;5-20ke/s RESPONSE

in amplifying equipment for use with the

electric guitar and guitar bass. There are, of
course, numerous amplifier units available
commercially for use with the guitar. but the better
types are expensive, and information available to
the home constructor is somewhat difficult to
obtain, making it rather difficult to build an ampli-
fier from *scratch™ unless the constructor has
had some experience in this field.

The requirements of an amplifier for use with
guitar and guitar bass are rather diflerent in a
number of respects to units used exclusively for
music or speech reproduction. Using an ordinary
amplifier with a guitar invariably gives poor results
much to the dismay of the user: apart from the
danger of damage to the amplifier itself and the
loudspeaker.

Two of the major requirements needed in this
application are, a high transient power output over
a wide frequency range at low distortion, and an
extremely good low frequency response together
with high sensitivity. Apart from the amplifier,
various electronic * gimmicks ™ are required, such
as the *‘ tremolo ™ facility, which are not found on
ordinary sound amplifying equipment.

Together with the electrical side there is the
mechanical layout to consider. The unit must be
rugged, the loudspeaker(s) able to handle the full
output without distortion or risk of damage, and
the whole equipment must be able to stand being
run at high outputs for long periods of time.
Transportability is another requirement.

THERE has been a lot of interest shown recently

After some considerable experimenting and
design  work, the PRacTICAL WIRELESS Guitar
Amplifier was evolved. This amplifier has been
compared with the most expensive guitar ampli-
fiers available and will be found as good as any-
thing that can be purchased commercially.
Particular attention has been paid to rugged cabinet
construction and the use of high quality compo-
nents—this does tend to make the amplifier some-
what expensive to build, but the final results will
more than repay the cost and work involved.
Disappointing results may be caused by using
inferior of faulty components that have been lying
in the ' spares box ' some considerable time.

Most constructors will have no difficulty with
building this equipment, for the diagrams on the
Blueprint enclosed with this issue of PRACIHICAL
WIRELESS have been made as clear as possible to
enable the amateur to obtain successful results.
One point that needs mentioning is that the
recommended layouts must be used for optimum
performance—any old chassis available will just
not do. To avoid unwanted feedback, hum, etc..
components must be laid out as shown in the
diagrams.

It is surprising the number of constructors who
cannot get satisfactory results from equipment
published in these pages purely-because they have
not followed the practical lavouts given, The
practical lavout is as important as the electrical
circuitl it coniains.
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Specification
The Practical. WIRELESS Guitar Amplifier has

the following specification:

1 Independent twin-channel amplification;
separate tone and volume controls; two Inputs
per channel, four inputs in all.

2 Variable speed and depth tremolo facility on
one channel, with optional foot switch control.

3 A 35W power amplifier with heavy negative
feedback and a response of 25¢/s to 20,00¢/s
+. 3dB.

4 Twin heavy duty 12in. loudspeakers, mounted
in line.

5 Robust cabinet built to allay resonance, even
when used at full output with a bass guitar.

6 Mains voltage outlet panel for additional
attachments such as an echo unit.

Construction of the guitar amplifier will be
described step by step, the first part to be dealt
with being the power unit and main amplifier.

Power Supply and Output Stages

The power supply and output stages of the
amplifier are combined on one chassis entirely
separate from the pre-amplifier section. This unit
consists of the mains power pack, output stages,
the phase inverter and driver valve.

Type 807 valves have been used in the output
due to their ease of supply, cheapness and excellent
results when used in this circuit. The fact that the
anode connections of the 807 are brought out to a
top cap, makes amplifier stability easier to arrange
as the anode circuits are automatically placed well
away from earlier circuit parts.

The complete circuit of the power supply and
output stages is given in Fig. 1, and the practical
layout of the wiring and components is given in
Fig. 2 and Fig. 3. Particular attention should be
given to the way the earth busbar is run, with only
actual chassis connection being at the outlet socket
to the pre-amplifier.

Actual dimensions of the transformers and their
mounting feet have not been given as some con-
structors may wish to use components to hand. the
only important point being that the transformers
are mounted basically as shown (and. of course,
that they are of the correct ratings as specified).

It is suggested that the hecater wiring is run first.
Only one side of the heater wiring is grounded and
this is performed at the earth busbar near the
mains transformer. There should be no other earth
to the heater wiring. If the heater winding has a
centre tap. this should be grounded in place of one
side of the supply.

Fig. 3 shows a closer view of the components
around the V1 and V2 valveholders, and this lay-
out must be closely followed for stable results.
Pay particular attention to the grid stoppers R14
and 15. these are wired close to the 807 grid pins;
the wire end from resistor to grid pin not being
longer than }in.

The cathode bias resistor R16 being a 10W tvype
is rather large in bulk, and if the type with a hole
running the entire centre of the component is
available, it may be mounted on the chassis by
placing a 4BA bolt through it and mounting to the
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chassis side. A fibre washer at each end will hold
the resistor without damage.

It is rather difficult to show in a simple line
drawing such as Fig. 3 the true physical layout of
all components exactly as they appear when wired
up. Some of the components have. of necessity,
been moved further away from their actual
positions so their connections can be clearly
followed.

The main point to remember when making up
this chassis 1s to keep all signal leads as short as
possible, i.e. the signal side of all resistors should
be no longer than %in., the capacitors being placed
so that as little connecting wire as possible is used.
All capacitors are wired with the outside foil
(usually marked on the component with a black
line or the letters “* Q.S ), towards the earthy side
of the circuit. Use plastic or * Systoflex ” sleeving
over all bare connections, and make sure all
soldered connections are well made to avoid dry
joints.

All main components such as valveholders,
electrolytic capacitors and transformers should be
soundly bolted down, preferably with shake-proof
washers under all nuts. There is a high level of
vibration in the completed cabinet, especially when
used with the bass guitar, so all bolted parts need
to be very secure.

Transformers

The specitied mains transformer is supplied as a
double shrouded upright type. For use with this
unit. ome half of the shroud is removed by
undoing the four retaining bolts temporarily. The
transformer can then be mounted on the chassis
as a half-shrouded. drop through type.

Some mention should also be made about the
output transformer. Various types have been tried,
and the best one for overall response and power
handling qualities was found to be one made by
“ Radiospares ”. This particular transformer is
known as the “De Luxe” model, and has an
excellent specification. and a continuous rated out-
put of 30W. The maximum d.c. current per
primary being 125mA. Other output transformers
can be used of course.-providing they have the
correct impedance match and can handle the
power. The correct matching in this circuit is a
primary impedance of 4k() per anode winding, to
a 15 secondary.

Testing the Main Chassis

To conduct tests. connect the mains supply to
the power and output chassis by coupling direct to
the mains transformer primary with a temporary
lead.

TesTS:

After all assembly and wiring has been
completed. double check all connections with the
circuit dingrams. making sure that no earth faulis
exist on the h.t.+ rail.

Connect a loudspeaker across the output termi-
nals. insert all valves, making sure to clip on the
807 top caps. and switch on.

Check the h.t. voltage. which should be around
450 to 470 volts above chassis. If on warming up
a loud howl is heard, switch off and reverse the
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negative feedback lead and earth connection to
the speuker outlet.

When operating correctly. there should be no
background noise heard, apart from just a faint
* liveness ” in the speaker. Do not touch the grid
input to the EF86, us the resulting intense hum
generated may damage the speaker.

If further tests are required. a crystal gramo-
phone pick-up may be coupled to the valve (via a
volume control) for actual sound tests.

Do’'s AND DoN'TS:

On no account should the amplifier be switched
on without having a loudspeaker in circuit. Failure
to observe this may destroy the output transfor-
mer. If special tests are required without a speaker
being operated. then a 1302 20W resistor must be
wired across the output transformer secondary as
a dummy load.

The voltages present (both the mains and the
450V h.t.), are without doubt LETHAL. and the
constructor is advised to take great care when
running the unit whilst out of its cabinet. In par-
ticular keep well away from the 807 top caps. High
peak voltages of many thousands are present here
when a signal is present. and severe burns can be
had if they are accidentally touched during use.

The next part to be described will be the pre-
amplifier section.

The Pre-amplifier Unit

The pre-amplifier is the most important and .
critical section of the whole equipment as regards
construction and wiring. Poor components or
badly arranged wiring can cause untold trouble,
such as pronounced hum. crackling and various
noises which may take considerable pains to stop.

The inputs of the pre-amplifier are sensitive to
about 4mV for a full 30W output. so it will be
appreciated that care is needed to keep all noise
levels well below this level by at least 40dB.

The worst offender usually in home constructed
audio equipment is hum. Special care has been -
taken to keep this down to a very low level, and
providing the instructions given are faithfully
followed. the hum present should be negligible.

The circuit diagram is given in Fig 4. and before
the construction is commenced. a description of
the circuit operation will be given to enable a
fuller understanding of the principles involved to
be tied up with the practical circuit layont.

The Circuit

On the channel T (normal amplification). the two
inputs are coupled to one half of an ECC83 twin
triode valve (V6A). the amplified signal being
taken via the tone control and volume control to
the common outlet lead to the main amplifier unit.
The resistive stoppers R20 and R21 in the input
jack leads are to prevent interaction between two
pick-ups when both are used on one channel.

The more complicated channel is the tremolo
channel II. The inputs to this channel are coupled
as above to the other half of V6. but in this case
the amplified output at V6B anode is coupled to
another triode V7A, which is the tremolo modula-
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tor stage. Both halves of V7A and V7B are
cathode coupled, and a low frequency signal is
applied to the second triode from the phase shift
oscillator V8.

This low frequency signal causes the cathode
voltage on V7 to vary in sympathy, causing the
gain of V7 to vary in direct proportion. The time
constant of V7 cathode circuit is arranged so that
it follows the high relative frequency of the audio
signal. but allows the oscillator signal to be
developed across the cathode resistor capacitor,
R32, C23. At the output of V7A, there is both
audio (now tremulant) plus some oscillator funda-
mental.

The oscillator content must be removed, other-
wise a loud " thumping ” will be heard in the out-
put. This is accomplished by the high pass filter
network C13. C14. C15 and R33. R34,

After filtering. the signal passes to the common
outlet as for channel 1. via its tone control VR2 or
VRS. The variable resistor, VRI, is a preset gain
control for V7, and by feeding back some of the
output to the grid circuit, the overall gain of both
V6 and V7 can be made identical to channel I.

An extra facility incorporated in this design and
not often found in commercial amplifiers of this
type, is a switch (S2) to remove completely the
tremolo facility and make the response curve of
the tremolo channel identical to that of channel L
The high pass network used in the tremolo circuit
causes the audio response to be rather sharp, and
although ideal for guitar use, with a microphone
is rather too ** toppy ”', thus this switch enables any
channel to be used for high quality reproduction
whenever so required.

V8 is the low frequency oscillator stage, and has
a range of approximately 5 to 12c/s. The speed is
controlled by VR7, and the depth or intensity con-
trolled by VR6. A footswitch socket (SKS35) is
placed across VRS and enables an instant on/off
control of the tremolo effect remote from the
amplifier. The 0-1uF capacitor C18 across this
socket removes oscillator harmonics and also
makes the switching electrically silent.

Note the rather high values of capacitance in the
screen and cathode circuits of V8. This is, of
course. for maximum efficiency at these very low
frequencies.

Screened Leads

The pre-amplifier is built up from two sub-
assemblies. a small chassis and a control panel
which are bolted together.

There is, of necessity. a large amount of screened
lead in the construction of the pre-amplifier unit,
and where screened leads are specified they must
be used. All connections must be correctly
soldered. and the practical layout shown followed
as closely as possible.

Particular attention must be paid to the heater
wiring in the pre-amplifier unit, all leads being
tightly twisted and kept as far away from the
signal circuits as possible. On no account is the
heater wiring to be made an ** earth return " circuit.

The chassis layout is given in Fig. 5 and the

"drilling details in Fig. 7. The layout and wiring of

the associated control panel is given in Fig. 6.
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Cabinet Construction

Figs. 8 to 11 and the drilling details in Fig. 7
give full details of the cabinet. It s
suggested that the front panel (Fig. 8) be made
first. as this fits inside the cabinet, and it is impor-
tant that adequate clearance be made for this panel
to fit aginst the lin. x lin. supports when the
speaker fret material is in place.

After drilling and cutting out the speaker
apertures, the speaker units should be laid on the
rear of the panel, making sure thcy line up
centrally over these holes, and the mounting holes
can be marked. Countersink these holes on the
front of the panel, and using countersunk bolts,
firmly bolt down the speakers, preferably with
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the cabinet has been covered with Vvnide or
similar material. The panel is then pushed home
and fixed as above. Cover the sides and bottom
runner of the pre-amplifier cut-out.

In the connection of the cabinet, the two vertical
dimensions in Fig. 8, 8%in. and 104in. were
incorrectly printed on a number of Blueprints as
84in and 113in.

When covering is completed, make the hard-
board back as shown in Fig. 10, and drill and
mount the power input attachments as per Fig 11,
When finished, a coat of very dark wood stain
gives the back a clean finish.

The top ventilation grills are made from
ordinary metal loudspeaker grill material. cut the
width of apertures, with a length some 2in. greater

INPUTS I
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their terminals facing downwards. The next job is
to cover the speaker panel front with suitable
loudspeaker material such as “ TYGAN". Close
weave material is not recommended. Use an
adhesive such as “EVOSTICK ", spreading
enough on the panel to produce a thin film (more
will creep through the material) and place the
material centrally on the panel. Allow about an
inch overlap to the back. and keep tension on the
edges of the material until dry. Then glue the edges
down, removing any overlap at the corners of the
panel with a sharp knife when the glue has
thoroughly dried.

The remainder of the cabinet construction is
not really difficult. apart from possibly the cable
stowage compartment. This is a 3-ply box mounted
on the cabinet floor on the right hand rear side.
All joints should be glued and pinned. a piece of
wood. 4in. by 6in. glued to the spcaker panel rear
makes an easy mounting for the side and top of
this compartment. A door is made for the front of
this compartment, hinged at the bottom, with a
door catch fastener at the top. A small supboard
knob completes the job.

Incidentally. the speaker panel may be screwed
to the lin. x_lin. supports, or may alternatively be
glued and pinned. The last method gives the best
visual effect as no screw heads are visible.

.The panel should not be fixed until the rest of

Fig. 12: Layout of the pre-amplifier control panel.

than these openings. Bend one edge of the metal
inwards for lin. and screw to the cabinet side, then
bend the other end to fit into the hole correctly.
Do not be frightened to bend the material—it is

casily straightened. This last

edge is then screwed to the pre- 1-,\(
amplifier cut-out side pieces. ><2/
This operation is quite “Addly” L

but once done need never be
touched again.

Installing Amplifiers
The two loudspeakers must

be of the heavy duty type. .

Several muanufacturers produce s’fs’v

speaker units specially designed a’
for guitar amplifiers. Both

speakers should be 12in. dia-
meter. have 1500 speech coils
and be rated for 20 to 25W
power handling capacity.

The first job here is to con-
nect the speaker wiring, and to
phase the speakers themselves.

Fig. 13: The method used to fix
the control panel to the cabinet.
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Temporarily couple a 3V battery to one speaker
and note whether the cone moves in or out. Mark
the speaker terminal connected to the positive
battery pole. Now, repeat the procedure on
the second speaker, making sure it moves in the
same direction as the first, and again mark the
terminal which has the battery positive on it. Wire
both speakers in parallel, ensuring the marked
terminals are coupled together, and test finally
with the battery again. Both speaker cones should
move together in the same direction.

Place the power amplifier unit in the bottom of
the cabinet, with the mains transformer roughly
in the centre below the carrying handle. Check the
cabinet for carrying balance, and alter the unit
until the centre of gravity is as near the centre as
practical.

Screw down the chassis mounting feet. Run the
mains feed to the hardboard back and connect to
the fuse and on/off switch there. Leave about 3ft.
of flex between the two so the back can be
removed and taken out of the way when servicing.
Connect the loudspeaker leads to the outlet strip
on the chassis.

After giving the completed pre-amplifier control
panel a coat of paint (black gloss is suggested),
place the knobs in position and slide the unit in
place in the top cabinet cut-out. Screw down
securely. and plug the ﬂymg lead into the main
chassis socket. Make certain that the leads are well
away from the power valves, and if necessary cleat
to cabinet sides.

At this stage leave the back of the cabinet open
to enable final adjustments to be made.

Final Tests

Turn gain controls to OFF and switch on. There
should be hardly any noise level under these con-
ditions, if there is. suspect a fault condition.

Make sure Sl is in the NORMAL position, and
slowly turn channel 1l volume up. At maximum a
fairly high noise level will be evident-——mostly hiss
with some hum. This is normal as the inputs.are
wide open. Shorting one input jack out should
remove all the hum content.

Repeat on chinnel I, checking that tone controls
operuate.

If the noise leve!l of channel 11 is fur greater
than channel 1, adjust VR1 carefully (with SI in
tremolo position) until noise levels are .indentical.

If possible. couple a signal source, siuch as a
radio set, to one input jack via a separate volume
control to avoid overloading, and check the ampli-
fier for.power output and quality. Keep the input
signa] very low by adjusting the separate volume
control, using the main amplifier controls for level
adjustment.

The tremolo controls can be tried on this signal,
and as there may be some snags here. some hints
are given for curing any slight troubles encoun-
tered.

1 Tremolo satisfactory, but some * thumping™
when depth control full: place additional
100kQ resistor across R33, increase value of
C18 to 0-2uF. ’

2 Tremolo depth satisfactory, but oscillator stops
towards low end of speed range: check C24,
C19 for leakage. change V8, alter R39-t0 .1M()

If possible test the equipment with a guitar and

L
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make sure the gain of channel II is identical to
channel [ by adjusting VRI.

Fault Finding

It is quite possible some slight faults may exist
after completion, and some common faults and
possible cures are listed below.

Hum: Most likely induced from heater chain. If
mains transformer has no centre tap, remove earth
on one side of heater chain and connect ** hum-
dinger ” control across the chain at mains trans-
former end, with centre slider to chassis. Adjust
until hum is at its lowest level. A valve with a
heater cathode short will give considerable hum as
will faulty smoothing capacitors.

DisTtorTioN: Obviously, distortion does set in at
very high outputs, or if the input signal is over-
loading the pre-amplifier, but if it is present all
the time at low signal levels, suspect instability.

Check that all grid stoppers are the correct value,
and that all screened leads are fitted as specified.
Metal screens over early valves are not essenual
but the fitting of them may assist in removing
instability; the ECC83 on the power chassis is
worth a try in difficult cases. In some circum-
stances earthing the loudspeaker frames to chassis
can remove awkward and often difficult to cure
instability. Generally though, instability is caused
by poor layout conditions, unscreened leads, etc.,
and if the layouts shown are closely followed, no
trouble of this nature should occur.

Always ensure that the output valves have similar
anode currents, although a difference between
them of 5 to 10mA is not important. A large dis-
crepancy between them can, however, cause low
output power with severe distortion.

INCLUDED IN THE

MAY ISSUE OF

PRACTICAL TELEVISION

‘S A Rotatable Aerial for Improved
DX Reception

% A TY Baby Alarm

Plus: Servicing and Fault-finding,
Articles, DX-TV Feature, Problems
Solved, Amateur TV Transmitting, etc.

ORDER YOUR COPY NOW-—
OUT APRIL 22nd, PRICE 2/-
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er the Finest Value to

Off
HOME CONSTRUCTORS

We consider aur construction parcels to be the finest vaiue on the home construc-
tor market. If on receipt you feel not competent to build the set, you may return
it as received within 7 days, when the sum paid will be refunded less postage.

" RADIO

The SKYROVER

THE SKYROVER
and SKYROVER DE LUXE

GENERAL SPECIFICATION: .

7 transistor plus 2 diode sn?erhen. 6 waveband portable
receiver. Operating from four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE covers the
full Medium Waveband and Short Waveband 31-94 M,
and also 4 separate switched band-spread ranges. 13M
16M. 19M and 25M, with Band Spread Tuning tor accur-

The “REALISTIC” Seven

% 7-transistor Superhet. J 350 milliwatt
output into 4in. high flux speaker.
* All components mounted on a single
printed circuit

board. size 5% x e TR
5iin. in one com- & . o
plete assembly. § s

% Plasticcabinet
with carrving
handle, size 7 x 10
x 34in., in Red/
Grey, Blue/Grey
or all Grey. ¥
Easy to read dial.

ferd

ate Station Selection. The coil pack and tuning heart Exte
Controls: Waveband Selector is completely factory assembled. wired and tested. f‘o'r geri?alsa%ﬂ(:!‘.
Yolume 'Conm'ol \\'nh Unlof'( The remalmr_lf_: assrmh]}' can be completed in under x LF. [requency 470 Kc/s. & ¥errite rod
Switch, ‘Tuning Control.  In three hours from our easy to follow, stage by stage internal aerial. Opetates ftom PP9 or

instructions.
SPECIFICATION: .
superhet. 470 Kefs. All Mullard Transistors and Diode.

similar battery. s Full comprehensive

lastic cabinet, size 10 X 6} x 3
[ b o R4l data supplied with each receiver. ¥ All

in. with metal trim and carry-

glgnhbandlo. P ap, Usesa-UZbatteries. bin Ceramic Magnet P.M. sSpeaker. ;&irlrfe%x;:t&lz‘.szec;:]%l{,u.lly poundiEesdygion
Ceanbe, £10.19.6 D47 Hasy io ved pial Scalo, hand, spread Mg | A Oulsdanding Reeiver, LASKY'S
H.P. Terms: 22/- deposit R B COVERAGE: 180-576M; 31-94M and PRICY for the complete parcel including

WAVEBAND G
Band Spread on 13, 16, 19 and

The SKYROVER DE LUXE

Tone Control Circult is incorporated, with separate
Tone Control in addition to Volume Control, Tuning
Control and Waveband Selector. In a wood cabinet
size 11} x 6} x 3in., covered with a washable materlal
with plastic trim and carrying handle. Aiso car

aerial socket fitted. ‘lz |9 6
° °

%an be built for

.P. Terms: 28/- deposjt and 11 mnths, at 24/8.
Data fur each receiver 2/6 extra. Refunded if you pur-
chase the parcel. Four.UZ2 batteries included FREE
All Components Available Separately.

The “Sixteen” Multirange METER

This outstanding meter was featured by Practicgl Wireless in F
the Jan. '64 issue. Lasky's are now able to offer the completa z
kit of parts as specified by the designer. The “Sixtecn’’ Multi-
range offers the home constructor and serviceman an instru-
ment that will meet most of his requirements for voltage,
current and resistance measurément. There are 16 switched
ranges: 9 for voltage measurement. 4 current ranges and 3
resistance ranges. All British components are used throughout.
The instrument case is supplied with the meter movement
built-in. The two scales are clearly printed in black on white

and are very easy Lo read
RANGE SPECIFICATIO D.C. volts: 0-2.6-25-50-250-500
A.C. volts: 0-25-50-250-500 at 1,000Q/V. D.C.

Transistors, Cabinet. Speaker. etc.. and
Data. Can bPe g::if;b for "olgo

PP9 Batt. 3/9. Data and instructions
separately 2/6. Refunded if you purchase
the parcel.

REALISTIC SevenDELU

With the same specification as standard
model —PLUS a superior woad cabinet
in contemporary styling. ALSO & full
vision circular dial. .

FOR ONLY ‘l EXTRA
P. & P. as std. model

and 11 moths. at 21/-, '25 metre Bands. Full Construction

| narn g

THE

“SPRITE”

Can be bullt for
79'6
P. & P, 3/6 extra.

% Six-Transistor Superfet Minlature Per-
sonal Pocket Radio. % Long and Medium
wavebands, + Ferrite Rod aerfal, % LF.
Frequency 470 Kc/s. 3in. Speaker.
% Printed circuit 2! x 2in. % Slow Motion
Drive. % In Plastic Case. Size 4 x 2} x tin.
In order to ensure perfect results, the
SPRITE 1s supplied to you with R.F. and
L.F. stages. Driver and Output stages
ready built with all components mounted

at 20, JV.
current: 0-50u.A, (-2.5-50-350 mA. Resistance:0-2.0004. 0-200kq,
0<2§)Mﬂ.l B}?sm gnlolvem?nbé éo;ml. f.5.d. m(%vlinqsoco“{l. \glltl}
universal shunt full scale defiection current is S0pA. Ze, ;e rinted circuit. The SPRITE pre-
finish: Bl_x:c)}f‘ plastic gas?idsi X Slltxhlrnn.Achntr?és: 12 position gé‘sﬁﬂfbfed‘.’ ;lus ga.glneb. speaker andpall
range switch; separate slide switch for A.C. volts > for final construction,
—D.C. ohms; ohms zero adjustment pot. meter: LASKY’S PR'CE Eﬁnm?f;“‘f&'ﬁ [%rr;l_‘al onstru 79[6
meter zerc. External connections: Two 4mm. P. & P. 3/6 extra. Data and Instructions
sockets for test lead elugs. Power requirements: ‘5.'9.6 P.&P. separately 2/6. Refunded if parcel Is pur-
One 15V. and one 1.5V. batteries. Complete with 3 chased. Real calf leather case, wriststrap,
ail parts and full construction detalls. H.P. Terms: 21/- deposit and | personal earphone and case for earphone
Data and circuit avail. separately /-, refunded 5 moaths at 21/-. and battery 12/6 the lot extra. Make no
if all parts bought. Pair of Batte. 2/8 extra. mistake this is a SUPERHET receiver
of gonuine commercial quality, It is
By far.r‘;QJP‘E SPLICER OFFER! HEADPHONES not a regenerative clreuit.
3 5 manufacturer. All metal 3. G B T P .
nickel  plated _ construction  with o '-2060"‘”“ Ypeh g“g "11“10“9?- moving
separate razor hlade—securely clam e ohms. hand hel tvpe but a2 | AUTO. RECORD PLAYER
tape while splicing. Listeu at myjs. | headband could easily be fitted, TG AUTOMATIC RE-
LASKY'S PRICE 14/6 POST FREE. ASEYTS 146 1o & P US| CSRDPLAYER. Designed to take only
45 r.p.m. 7in, discs. Will play up to 8 auto-
matically, Fitted with lightweight pick-
E'M"' 4-SPEED RECORD PLAYER up and crysta] cartridge, mounted on a
New, unused and individually boxed fitted with lightweight plinth. For 200/250 v. A.C. malns. Size
pick-up with ACOS G.P. 73/2 stereo cartridge. Cabinet space approx. 10 x 10 x 5in.
required 13 x 12t x 4iin. A 9in. metal turntable is fitted. LASKY'S PRICE 59/68. P. & P. 3/8 extra,
F‘er use 0{1 1?&!/2501;011; A.Cl.l !;/Ialns. }vil\t{h Auﬁo-sto&;. %‘]he
stereo cartridge will play all types of Mono Records, 78's,
L.P.s etc., but if desired a G.P. 67 LP/78 Mono cartridge will G U ITAR P|CK'U P
be supplied in lieu of the GP73 at no difference in cost. Crystal-high imp. Size only 13 x 1 x § in.
] / Clips to inger board—no screws., Cornplete
with cable.
LASKY’S PRICE 79/6 - «r. o6 cxire. with cable o &
207 EDGWARE ROAD, LONDON, W.2. | 33 TOTTENHAM COURT ROAD, W.l.§ 52 3 FLEET STREET, LONDON, E.C.4.
’ 1 » »
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833,

BOTH OPEN ALL DAY SAT. Early Closing Thurs., Mail Orders to Uept. P.W., Edgware Rd Open all day Thursday. Early closing Sat.
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SURPLUS UNUSED TRANSFORMERS
BY WELL KNOWN MANUFACTURERS
45 watt P.P. output transformer—suitable KTé6's.
500 ohm secondary
50 watt P.P. output trans(ormer—su:table EL34‘
Secondaries: 500 ohm and |5 ohm ...

2216
35/-

Mains transformer. 240v  Primary. 225v-0-225v I 5[_
65mA; 4v 2.3a; 4v lia
Mains transformer. 240v Primary. 290v-0-290v

35/-

260mA; 4v Ha; 4v 2a; 4v 44a; 6.3v l4a 0
L.T. trans(ormer 240v Primary. Secondary tappe
12v, 13v, 14v. 6 amps.. o l9,6
L.T. transformer. 240v Prvmary Secondary tapped |9[6
L14v, 134v, I53v. 6 amps. Separate 9v l4a. -
{All prices inciude post and packing).

RADIO EXPERIMENTAL PRODUCTS LIMITED

33 MUCH PART STREET, COVENTRY

May, 1964

96 pages of factual tabulated data...

“PRACTICAL WIRELESS” RADIO AND
TELEVISION REFERENCE DATA

Compiled by ]J. P. Hawker
Contains full details of colour codes; everyday formu'ae, for
calculating the values of biasing components, potential dividers,
resonance, gain, etc.; aerial dimenstons; a quick trequency-
wavelength conversion table; stations and frequencies; common
symbols and abbreviations: notes on amateur radio and a list of
call-sign prefixes; communication receiver I.F.s; mathematical
data including logarithm tables; wire and cable data; battery
equivalents; valve, transistor and picture tube pin connections,
bases, ratings and equivalents including selected CV types.
96 pages, iliustrated, over 62 pages of tables.

10s. 6d. FROM ALL BOOKSELLERS
...or, in case of difficulty tlis. 6;1. by post trom
GEORGE NEWNES LTD., ower House,

Southampton Street, London, W.C.2. N E w N E S

RETU

IN-OF-POST SERVICE

We offer a really eficient Mail Order Service on all itemns stocxed. All cash orders are dealt witn on toe day of receipt.
% Hire purchase orders are subiect to slignt delay but this is kept to the absolute minimum.

© SPECIAL OFFER!! STEREO GCARTRIDGES

RONETTE 105 Stereo/Mono Cartridee. Complete wilh Axing
bracket and styli. List 59/4. OUR PRICE 23/6. Post Frec.

@ “P.W.” GUITAR AMPLIFIER

Detalled list available for the amplifier described in this issue.

@ ILLUSTRATED LISTS

Hiustrated lists are available on LOUDSPEAKERS, TAPR
DECKS. TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI-
FIERS. Any Wll] be sent free upon request.

@ AMPLIFIER KITS

We have full stocks of all componeut< for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Valve Pre-amp, Mullard Stereo,
Multard Mixer. ‘rully aetailed iist on any of these sent upon
request. \

]natrucmon Manuai: All Mullard Audio Circuits in *“*Circuits
¢or Audio Amplifiers”. 9/5. Post tree.

@ LATEST TEST METERS Hire Purchase
f Cash Price Deposit Mthiy/Pmts.
AVO Model 8 Mark 11 .. %24, 0.0 £4.1€.0 120f £1.15.2
P AVO Model 7 Mark 11 ca
AYVO Multiminor Mark 4

£21 0.0 £4. 4.9 120f £1.10.10
or 7 1474

£9.10.0 £1.18.0

£8 3
FAYLOR M()DI L 127 A . £10.10.0 £2. 2.0 120f
Full detalls of any of the above supplied free on request.
The AVO models T and 8 are both latest modeis from current pro-
duction—not Lo be confused with Government Surpius.

@ TAPE RECORDING EQUIPMENT
TAPE DECKS Hire Purchase
ALL CARRIAGE FREE - Cash Price Deposit Mthiy/Pmts,
COLLARO STUDIO, latest
model. Two track. Bra(lmalic
Heads 19.6 £2. 3.6 12of
Four Trach, Marriott Tleads £14.11 £3.12.0 12 of
MARTIN TAPE \\ll'Lll*lFR KITs
Tape Amplifiers
For Coliaro 8311-V 2-Track £11.11.0 8311-4 V 4-Track £12.12.0
Tape Pre-Amplifiers
For Collaro 8312-CP 2-Track £8.8.0 8312-4-CP 4-Track £9.9.0
Drop through assembly for mounting 8312 Pre-Amp under Collaro
Deck, £1.11.6.
garrggnstzo( asces with speaker. For Collaro Deck and 8311 Ampli-
er, £5,
HL.P. TERMS available on decks. amp. and cases. Ask {or quote.
MULLARD TAPE P AMPLIFIER KIT
We stock complete kits and all eparate components for the
Mullard Tape Pre-Amplifier. Fully detailed list available.

. HI-FI LOUDSPEAKERS
vi Axiette Rin.. £5.5,7: Axiom 10in., £6.5.11: 12in.

16/4
26/2

014.4 12in., Axiom 301. £15.4.8; i2in., Andiom
12i Audiom 61 Bass, £14.4.8. Trevax
Crossover unll £2.0.1l
7 1012 10in.,

£4.7.6:

B lo T\u-oln'r' £4.8.
er unit. £1.11.6: ’
H.P. Terms available on ail speakers.

16 £86.
Tweeter £1.10. X
Crossover unit. £2.0. 0.

0 SPECIAL LOUDSPEAKER bAKRGAINS

Jo 18 x gin. Elliptical. 10 watts, 3 ohm.. 38/6. I" &’ 2/6
I(ILN.\RD ALLAN 12n. Round. 5 watts, 4 ohms.. 27/6. P

“ib.

@ STEREO COMPONENTS

Morganite ganged votenmomeren a< specified for the Mullard
circuits. & Log/Anti-Lox, 500k, 2 mer. « lLog/Log, 30K,
250k, 1 meg.. 2 mez: * Lan/Lin ..50k 5001( 1 meg., 2 meg. All 10/8
cach, Postage extra

[ ] GRAMOPHONE EQUIPMENT

ALL LATEST MODELS
ALL POST FREE

Hire Purchase
Cash Price Depousit Mthly/Pmts,

RECORD (HANG
GARRARD AUTOSLLIM
.. £6.17.6 £1.12.8 6of £1

tMono )
GARRARD AUTOSLIM
1 ‘6 (Mono PU» .. £11, 9.0 £2 6.0 120f 16/11
£12. 5.4 £2. 9.4 120of 18/-

D AUTOSLIM
b (Stereo/Mono PU)

3.8 Il. UA14(TC8 Mono PU) £6.15.0 £1.10.0 Cof £1
B.S.R. UAH Monarein
(TC8S Stereo/L.P/78) . £7.15.0 £1.18.0 6of £1.2.0
E.\.I( U —\l.) (TCs Mono PU) *" £7.15.0 £1.18.0 6of £1.2.0
SR UA
(TC85 bteleOILPHH) £8.15.0 £2.8.0 6of £1.4.0
SINGLFE RECORD PLAYERS

£4.1.3 £1.5.3 3of £1.°.0
7 (TCBllYIono PU) .. £4.15.3 £1. 8.8 3of 1.6.8
3 [}

1
{Mono PU) 0o . £5. 9.11 £1.12.11 3of £1.9.0
A\%( Rll‘l'l()'\ UNITS
GARRARD HIF (GGC8 PU) £16.12.6 £3. 6.6 120of £1.4.5
PHILIPS AGl016 (3/M PU) » £12.12.0 £2.10.0 120f 18/8
Many of the above can be supplied for stereo working. See our
Gramophone Equpment List for details.

@ JASON F.M. TUNERS
We stock all parts needed for the construction of these excellent
tuners. All parts can be suppiied separately but we can offer
attractive reductions in price if all items are purchased at same
time as iollows.
FMTL, ££,12.6; FMT2 (Ins~ po“ er), £7.15.0.
FMT2 (with power), £9,12,6. T3 (less power), £9 £.8.
FMI3 (with pow er) 8. Mercury %, £10.14.8.
\'/~. £14.12.6.
Hire Purchase Terms avallable Ask tor list.

@ OUTPUT TRANSFORMERS

GILSON: W0B96A, WO696B, 50/6, post 2/6. W0710, 55/, post 2/6.
W0892, 62/3, post 2/9. WUTLT, 27/-, post 1/6. WCT96A, 57/6, post 2/6.
WO01432, 84/-, post 3/-,

PARTRIDGE: P3667, 75(~, post 2/9. P4131, 75/-, post 2/9.
PARMEKO: P2629, 49/9; P2642, 47/3: P2643. 49/9, All plus post 2/9:
P2641. 30/9, post 2/-; P2928. 16/9, post .i-: P2932, 43/-, post 2/6.

MAINS TRANSFORMERS
GILSON: WOT41A, 63/-, post 4/-; W 48/9, post 2/9; W01328,
£0/86, post 3/6; W0128 58;-, post 3/6: V\OlaGb 80/-. post 4/6; W01341
Choke. 36/-, nost 2/-.
PARMERKO: D263, 37/-, post 2/9; P2630, 57/3, post 3/3; P2644,
RB0/-, post 4/-1 P2030, 43/-, post 3/-; P293L, 59/8, post 3/3.

R. TUI 2 (I‘CS Mono PU ..,
GU

* TERMS OF BUSINESS
Cash with order or (.0O.D. We
charge C.0.D. orders as follows:
Up to £5, mintmum of 4/2. Over &5
and under £10, 2/8. Over £10. no

charge. Postage extra on CANH months: I)eposlt,'7 .':/- in t.‘he £
order under £ except where Telephone: Weybridge 47556 o e T T
stated. Postage extra on over- . i Deposit ‘/_' in the £  Service
seas orders irrespective of Please note: Postal business only ('rom this address charge 10%. minimum charge
price. Callers welcome by appointment a0/-,

+ HIRE PURCIIASE TERMS

WATTS RADIQ | v onars o rovar
{MAIL ORDER) LTD.

54 CHURCH ST., WEYBRIDGE, SURREY

below. Three months: Deposit 6/-
in the &  Service charge 5°%.
minimum _charge /-, Six
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TEST GEAR

PRACTICAL WIRELESS 9

accessories

R

Part 4

[J1HIS month, the construction of an amplifier
l probe will be discussed. Reference to the cir-

cuit diagram given in Fig. 12 will show that
the amplifier is quite conventional.

The anode load of the EF91 valve (R4) has a
rather lower value than usual (10.0000), but this
considerably improves the high-frequency res-
ponse. The cathode decoupling capacitor. C4, is
itself shunted by another capacitor, C3, to

improve the high frequency decoupling. )
The grid leak resistor R1 has the rather high
10MA).

This gives a very high input

HI+ 250V

value of

Probe
LT+
6V
R1 >
oM
LT~
C4
SuF
50v HI-

7.

Fig.'12: The circuit of the amplifier prope unit.

impedance, but at the expense of low-frequency
response. This is because, at low frequencics, the
impedance of C1 becomes greater and since Cl
and R1 form a potentiometer attenuator. the
fraction of the input voltage which is applied to
the grid is reduced whenever the frequency is
reduced to the point where the impedance of CI
becomes comparable with that of R1. Thus, the
response begins to drop ofl noticeably at about
40c/s.

'

BY C. MACKAY

CONTINUED FROM PAGE 1186 OF THE APRIL ISSUE

HIGH-FREQUENCY RESPONSE

The high-frequency response is excellent, and is
substantially flat (+3dB) up to at least 40kc/s. The
probe will pass a 30kc/s square wave with
negligible distortion. This makes this unit particu~
larly valuable for the testing of audio equipment
with square waves and an oscilloscope.

Also. the overal] voltage gain of the unit is 15
times approximately (about 23 decibels). As a d.c.
battery is used for the heater supply and no other
mains voltage is present inside the screening can,
there is no hum pick up. and thus any low level
phenomena which are being investigated will not
be masked by hum. |

The gain provided by this unit is still useful at
4Mc/s. and no sine wave distortion was observed
at this frequency. This top frequency limit is fixed
by the capacitance across the output due to the
self capacitance of the coaxial feeder cable to the
oscilloscope or measuring instrument.

BUILDING THE PROBE

This probe unit was built inside an old i.f. trans-
former screening can, similar to that used last

16 s.w.g.copper wil

Wire

346" dia. hole
in can

s
To C1 .

Fig. 13: Details of the probe assembly,
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COMPONENTS LIST
FOR AMPLIFIER PROBE UNIT

R1  10MQ (may be reduced to IMQ)

R2 18092

R3 47,000Q

R4 10,000¢2

Ci 0-IuF

0-1uF

0-0luF

25uF 50V

0-1uF
V1 EF91 Mullard

Misceilaneous:
One B7G valveholder. Screening can. Paxolin
or printed circuit board. 2 yards of coaxial cable.
2 yards of 3-core cable (for power supply).
Systoflex, nuts, bolts.

2"

R1RZ
C2C3C4 g
toHI- \6

Holes marked & are 4BA

May, 1964
Probe [ H Flying lead
assembly ————= to
crocodile
clip
=} a

—Metal
bracket

Wire clip

on pins
e HT: to clarity
L] wirin
‘ g
e e
=T

- LT
Output i 3-core
cable power cable

Fig. 14a (left): Drilling details of the paxolin panel
for the amplifier probe.
Fig. 14b (above): Component layout and wiring inside
the can.

Fig. 15 (right): A suggested printed circuit layout for the
panel.

month for the cathode follower probe, and the
actual probe section was made in exactly the same
way. The reader is therefore referred to last
month’s issue for further details if those shown in
Fig. 13 are inadequate.

The main wiring is again built on to a circular
piece of paxolin suitably drilled as in Fig. 14a.

PRINTED CIRCUIT TECHNIQUE

This method of construction lends itself easily to
the use of a printed circuit board, and a suggested
pattern is given in Fig. 15 for those interested in
using copper clad board.

Drilling of the etched circuit should be very
carefully carried out, and all drilling should be
done from the laminated (copper) side of the
printed circuit board. All large holes should be
first drilled with a small bit. and progressively
larger bits should be used to enlarge the hole until
it is the correct size.

The board should. on no account. be bent or
subjected to any stress or strain as the laminated
copper may crack minutely giving cither an open
circuit or a very noisy contact.

The connecting cables should be connected

from probs
via C1

directly to the printed circuit conductors. The
whole unit is mounted within the screening can as
shown in Itig. 14. No trouble was cxperienced with
microphony, but in the event of such trouble

—continued on page 43
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UNIT

CONSTRUCTION

PRACTICAL WIRELESS 4

A MODERN METHOD OF
“BREADBOARD’’ WIRING

BOARDS

a circuit utilising transistors, prefer to build

it temporarily in * breadboard ™ fashion in
order to facilitate testing and experiment. This
procedure has many advantages both for the
beginner and the more experienced constructor,
especially if it is desired to experiment with
component values and circuit variations, apart
from the basic need to determine whether the
circuit as constructed will function correctly.

For the novice i particular. much disappoint-
ment and {rustration can be avoided by following
this method and much can be learned .if the
opportunity is taken of laying out the simpler
circuits more in accordance with the theoretical
rather than the space-saving necessities of the
practical diagram.

There are. however, certain disadvantages and
in the writer's experience these have been mainly
due to the difficulties of providing convenient and
satisfactory anchorage points for components and
point-to-point connections. On-the-spot improv:-
sations with whatever materials are handy tend to
make for untidy. work and unnecessary complica-
tions in layout and create conditions in which
mistakes can easily be made.

‘[\IANY constructors, before finally assembling

Pre-drilled Insulating Board

It was considerations such as these that led the
writer to experiment with the idea of unit

%=

97575 5 5 5 5 » E IR N |
PN R |
”
>0 .
EI]
3
2 Verohoard covered
K with holes
3 0
2

6BA bolts fitted with___
double solder tags

EE |
: k} 220 5 0 0 29 00 0y > 2 3> 3 N ‘
U\ T

Rubber or plastic feet

Fig. I': The basic construction board with the positive and
negative rails supports at cach corner.

www americanradiohistorv com

BY R. R. SLANEY

construction  boards. In the first instance
experimental boards were made from laminated
plastic sheets (paxolin) obtained on the surplus
marketl. Whilst these were satisfactory in every
way their preparation involved a considerable
amount of drilling. It is therefore suggested that
Veroboard is used instead. As readers are no
doubt aware this is a pre-drilled insulating board
obtainable in a variety of sizes. The existing
holes can easily be enlarged as required with a
6B.A. clearance drill.

The construction boards are simply prepared.
The four corner holes are enlarged to take 6 B.A.
bolts to which double solder tags are fitted. These
bolts also hold in place four small rubber feet to
allow components and wiring to be taken beneath
the board of required. see Fig. 1. Heavy gauge
wire is soldered lengthways between each pair of
bolts to serve as positive and negative rails,
although the position of these can be varied to suit
any particular layout.

6BA bolt 2 double Anchorage Points
yoider tags For supporting the
smaller  components
N and providing anchor-
age points, a number
€@ of iin. 6B.A. bolts
should be prepared
& by fitting two double
Top view solder tags crosswise
of tags

under the head. thus
providing a four-way
connecting point, see
Fig. 2. A nut can also
be run a short way up
each bolt which is
then ready for fixing
to the board wherever it is needed by the addition
of one nut. the appropriate hole or holes having
been enlarged as described.

To allow transistors to be interchanged or
different types to be tried experimentally in
circuits. the smalt plastic holders now available are
used. These are mounted on a paxolin bracket as
shown in Fig. 3. Thin paxolin shect {in. thick
15 used and each holder requires a piece approxi-
mately {in. x +3in. The hole for the holder is cut

Construction board

Fig., 2: The construction of
a component anchorage
point.
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GBA\’bolt Paxolin Wre loop  Pastic holder

)

@ Plastic
holder

2T e P
transistor

|
i A
] sleevin
T i it
0707 O~—wire loops i
i Each
Top view : wire is :
Side sleeved  Front
Hole for bolt view View
%
Hole for Loop
transistor ~
&— holder
LS ‘]2 P

3 small holes to suit

gauge of wire used BhoxNg RIS

|
i
g:
5
I . s taken through

: paxolin twice
Fig. 3: Diagrams to illustrate the construction of transistor

mounts, using plastic holders.

out with a penknife. Tt is better to start with a
piece of paxolin somewhat larger than the finished
size and cut it down afterwards. The plastic
holder can cither be glued or held in place with
the metal clip provided.

To cach of the three tags
on the plastic holder a short
length of tinned wire is sol-
dered with a piece of sleeving

Fig. 4: A transistor holder for
mounting directly into the con-
struction board.

as shown in the diagram (Fig. 3). This is then taken
up through one of the small holes previously made
in the paxolin bracket, over the edge and up
through the hole again to provide a firm anchor-

o o ©o

Commercially available transistor mounts which
plug into special sockets.

May, 1964

age. The end of each piece of wire is terminated in
a flat loop. All soldered connections are made to
these loops which, in effect, are solder tags.

Mountings for Transistors

For those who prefer to solder transistors
directly into the circuit the Lektrokir mounting in
moulded p.v.c. is available. These holders make
a push fit into the standard Veroboard holes, see
Fig. 4. Alternatively a rather more professional
and expensive design which plugs into sockets
inserted into the Veroboard holes is available. As

" Potentiometer i
Slot to take ”
potent?ometer 1'/2
spindle see
text
1
' 6BA bolt see text
i
I T® L side T
l«—l/é’ view Front view
Fig. 6: Details of a suitable potentiometer mounting
bracket.
Metal strip bent Metal 1F
to shape 68A strip transtormer

bolt

1
transtormer

1F
transformer

Terry
~—— spring
clip

©)

UL 6BA bolt
Fig. 7: Three methods of securing i.f. transformers.

will be seen from the illustration (Fig. 5) a diode
holder is also available.

Simple brackets for mounting standard potentio-
meters can be made from aluminium’as shown in
Fig. 6. If necessary the upright member can be
made longer to accommodate two potentiometers
one above the other. The same brackets can also
be used for standard 365pF tuning capacitors if
suitablc holes are drilled to enable the capacitor
to be bolted to the bracket. [If separate brackets
are made (or cach of thesc components the one
intended for potentiometers need be only Jin.
wide,

Coils. inter-stage and output transformers are
bolted direct to the board. one beolt usually
suficing.  Transformers which cannot be bolted
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direct can be fixed to the board using one of the
“simple brackets described below.

Fig. 7a illustrates a bracket for securing i.f.
transformers to the board. [t will be noted that
the transformers lie on their sides. This method
permits of access to the pins for soldering and to
the core for adjustments. An alternative bracket
is shown in Fig. 7b. With a longer bolt the
horizontal member can be adjusted up or down to
accommodate different sizes of transformers. A
further and effective alternative, using a Terry
clip. is shown in Fig. 7c.

Clips for Rod Aerials

Terry clips. which are available in a comprehen-
sive range of sizes. mahke excellent holders for
varying shapes and sizes of ferrite rod aerials. The
clips may be bolted direct to the board in any
convenient position or stood off from the edge as
shown in Fig. 8.

To complete the list of basic accessories a small
but indispensable item is the soldering pin made
by Lektrokit. These are used for simple point-to-
point connections. Made of metal, they are #in.
tapered pins which will push securely into the
standard Veroboard holes wherever they may be
needed. One of these pins, greatly enlarged, is
shown in Fig. 9a.

With regard to the construction boards them-
selves. their size will depend. of course, on
individual requirements and some constructors
may prefer to make several of different sizes. For
others it may be a better plan to use boards of
one standard size which can, if required, be joined
to one another. This can be done quite simply

veroboard
e

Terry x“w

chp ™

strips
suit clip

-—"to

Fig. 8: A method of mounting ferrite rod aerials using
Terry clips.

with two short metal strips drilled to take 6B.A.
bolts. The boards are then butted together as
shown in Fig. 10. There is. of course. no reason
why the boards should not be joined simply by
overlapping one edge with another and boiting
through. It is suggested that the two sides of each
board should be clearly and permanently marked
* positive ” and " negative .

Copper Bonded Board

It will no doubt be of interest to many readers
to know that Verohoard is also available with a
series of copper strips bonded to it. Thus when a
prototype circuit has been built and tested on a
construction board it can be reduced to a more
permanent and compact form, using the copper
bonded Veroboard as a type of printed circuit.
The lengths of copper strip can easily be broken

PRACTICAL WIRELESS 43

Enlarged view of pin

6BA
bolts

-
4 14 i

Fig. 9 (left): The soldering pins made specifically to fix
into Veroboard.

Fig. 10 (right): The method of joining two construction
boards.

D)
-
1)
&
R
H
[N

to isolate one part of the strip from another by
lightly drilling through.

Finally, in order to protect transistors from the
possibly disastrous results of applying incorrect
battery polarity during experiments the following
procedure is suggested. A miniature jack plug and
socket should be fitted with red and black flying
leads, ensuring that when connected together the
red goes to red. All that is then required is for
the plug to be soldered direct to the circuit and the
socket to the battery, correct polarity being
observed in both cases. Once this is done
complete protection is ensured, coupled with an
effective and simple switching arrangement. [ |

TEST GEAR ACCESSORIES
—continued from page 40

occurring, a special, antimicrophonic B7G- type
valveholder should be used.

POWER SUPPLY

The power supply required by this unit is?’

250V d.c. at 15mA max.
63V at 0-3A.

The power unit described last month for use
with the cathode follower probe is perfectly suit-
able for use with the amplifier probe. The no-hum
advantage obtained by using a 6V battery for the
heater supply is thought to be very necessary. as
this completely eliminates the possibility of hum
being introduced into the output.

COOLING THE UNIT :

Several iin. diameter holes should be drilled in
the side of the screening can so that the valve can
be well ventilated. and it should be found that the
unit does not become unduly warm during opera-
tion.

The output cable should be of the screened, co-
axial type. and the power cable should be well
insulated.

This unit will work efficiently for long periods,
and no trouble should be encountered in its
operation.

Next Month Part 5
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conjures up a
sensc of absolute freedom perhaps more vividly
It is, of course, a quite
fanciful image as far as we highly organised

THE expression * free as the air”
-&- than any other phrase.

humans are concerned. How often do we learn

to our amazement. and perhaps disgust, that some

partlculdr seemingly innocent activity is in fact
tagin the law ™ ?

This apart | don't doubt that there are those
who would consider this a singularly inappropriate
choice of words to signify freedom and liberty as
they recall how their hopes of using the air
wireless-wise have been balked by officialdom.
Our * Letters to the Editor™ page certainly has
on occasions borne witness to the frustrations
experienced by those unable for some reason or
another to obtain the requisite licence to radiate
electromagnetic waves in free space.

The medium through which radio waves are
propagated may indeed be “free” in the uncon-
fined sense. but the use of this medium for
transmission or reception is at all times subject to
governmental sanction. Or. to put it more plainly,
you cannot legally operate any kind of wireless
transmitter or receiver unless you hold the
appropriate licence issued by the authority
concerned, this being in the U.K. the Postmaster-
General.

Receiving Licences

I imagine that to many the position regarding
wireless licences is rather perplexing. This may
be particularly so on the receiving side, where it is
impossible or impractical to enforce any restriction
on the tuning range of receiving apparatus in the
possession of private individuals. The Broadcast
Receiving licence permits one to install and
operate_cquipment for the sole or prime purpose
of rccelvmg matter sent from authorised broad-
casting stations for gencral reception and from
licensed amatcur stations, as you can verify by
looking at yoour licence. The holder of an
Amateur Transmitting Licence is automatically

WIRELESS

' ave’ength
By THERMION

covered for the reception of signals from other
amateur stations but not for the reception of
broadcast programmes. The latter is. however,
covered by any broadcast wireless licence issued to
the same household.

The fact that we have no legal right to listen in
to all and sundry in the way of wircless trans-
misstons  has been clearly demonstrated quite
recently in the case relating to police radar. Some
“enterprising ”’ person or persons proposed to put
on the market a device intended to give warning
to the driver of a vehicle when he was approaching
a policc radar trap. The G.P.O. promptly
squashed this by declaring such a device to be by
definition a receiver and that they would not grant
a licence for the installation and use of this kind
of receiver.

An interesting point arises concerning communi-
cations receivers. These are presumably covered
in the normal way by a broadcast receiving licence,
although most of the receiver coverage mjght be
outside the normal bloddcdstmg bands. Supposing
a communications receiver happens to have o
range covering, let us say, this police radar, how
can its usc be prevented?

The answer is, | suspect, that the act of tuning
in and listening to a non-broadcast transmission is
not in itself an offence but that an offence would
bc committed tmmediatcly any use was made of
information glcaned in this manner. It is obviously
impossible to prevent people tuning in to any
frequency. but the law does jump down heavily
whenever anyone is discovered making use of
intercepted signals and this includes the passing on
to a third party of details of such transmissions.

This would then explain the ban on the anti-
radar device since the sole purpose of this device
was to make use of the information (i.e. radar
signals) received.

Mention of cars brings to mind the questions
that often arise regarding licences for car radios.

A separate licence (that is, additional to the
household licence) is needed if the radio makes
use of the car battery—this is regardless of whether
the receiver is a permanent installation or not. The
type of aerial used does not enter into the question.
One of our readers inquired if it would be in order
to couple a miniature transistor receiver to an
audio amplifier and loudspeaker unit installed in
the car. the a.f. amplifier only being powered from
the car battery. 1 understand that the Post Office
rule that such an arrangement would dctinitely
requirc a separate licence.  Anyhow a brave
try ...
Any other bright suggestions, legal. of course?
The ingenuity of some of our readers often fills
me with admiration but 1 am afraid that in a battle
of wits the odds are very much on the G.P.O.
boys!

May, 1964
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TI‘"S MAKES TELEVISION

RADIO - RADIGGRAMS

MoNEY FGR You CAR RADIOS

TAPE RECORDERS
FOR YEARS TO COME! RECORD REPRODUCERS

| MODELS 1963 gy 1
- 101956 Iy spypy |
HARD-WEARING VoLUMes |!-

A REAL MONEY-SPINNER
VITAL TO THE SHREWD RADIO MAN

This New 11th Edition of Newnes famous &
ewnes repair set equips you for quicker servic-
ing and more profit! With sets capable

of giving longer service you need this

R A D | 0 data more than ever. It is your constant
reference to sets marketed over the past

T cight years—always at hand instead of
loose paper data so easily mislaid or

a"d TV destroyed. To-day there ars also more
radios and transistor portables, stereo

= radiograms, record reproducers, tape
y 2 recorders, car radios than ever before
SerVICIHg —all needing expert service from time
to ime. Newnes RADIO & TV SER-

VICING provides you with data and
Over 50,000  sold! information needed for years to come.

Now comes the greatest Prove this investment now by 7 days’
edition of all. Free Trial.

Over 4,500 Pages of Circuits, Component Layout
Diagrams, Quick-Ref Data and Latest Developments

DATA FOR ALL THESE MAKES

Ace, Ajax, Alba, Ambassador, Argosy, Armstrong, Baird, GIVEN WITH EVERY SET
Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush, Capitol, Newnes TV ENGINEERS POCKET BOOK
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, (Value 12/6)

Defiant, Dynatron, E.A.R., Eddystone, FEkco, Elizabethan An invaluab! ;
Elpico, Emerson, E.M.L, Emisonic, English Electric, Ever Ready,  to your set for on-the-spot
Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C,, repairs. 272 pages of ref-

G.E.C., Gramdeck, Grundig, H.M.V., Invicta, e G O IR
K-B, Magnavox, Marconiphone, Masteradio, servicing equipment. etc.
— e

McCarthy, McMichael, Motorola, Murphy, ?= T = == ==

. g Ko George Newnes Ltd., If under 2| your father must fill up coupon.
Pa_g?a“t~ E_)dmv Perdio, Peto Scott, Philco, | 15-17 Long Acre  If married woman your husband must fill it up. |
Philips, Pilot, Portadyne, Portogram, Pye, | . London, W.(.2.
Radiomobile, Raymond, Regentone, R.G.D., case  send NEWNES  Fyfl Name.......ouveveuenenaneininonen
Roberts’ Radio, Sobel, Sony, Sound, Spencer- I RADIO'AND TELE-

s 7 (BLOCK LEITERS) (Mr., Mrs., Miss) |
J } VISION SERVICING ’
West, Stella, Stereosound, Strad, Ultra, Vidor, | (7 Volumes) and TV Address

y A &, ENGINEERS POCK-  #+crceresteestuesonaineeeeiuneanaces
Volmar, Walter, Webcor, Zenith. : ET “BOOK  without :
FOR EVERY PURCHASER — obligation to buy. In .....ovioeee 500 000000000000000000 cooo

8 days I will return Qccupation

2 YEARS FREE POSTAL Fiek ¢ where appricale |

d o :jhem or pos't only :g’- 1
t, 5 -
LU e [ooaGWIt oo Jher lee T
h wo’k . Bu, ,pnying £16.16s. in all. Signature |
Quicker
-Ma

Cash in 8 days £16.16s. Reoted unfu-nished i
e Free Trial applies G.B. . . )fetshems

moré | ror freand send st (hdr, v diss it |

| titiereturnedin8days). (RV)40I6|0 Temporary Edréss L"‘ ]
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F I V E W There are 30 other models, too. There ARE several other makes of solder-

ing instruments. Big ones. Small ones. Good ones. We've seen them. We
don’t make the biggest ones. Or the most expensive ones. Or the most
elaborate ones. We DO make the smallest ones. And the widest range.
We make the best. Always have. May we send you details?

Brochure P.W.10 post free on request.
LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey.
Telephone: CROydon 8589.

The New NOMBREX
TRANSISTORISED WIDE-RANGE
Inductance Bridge

1xH to 100H Model 66

Laboratory

nductante. CHANGE OF ADDRESS

Measurements within
59% Accuracy

Measures Q and tan & TO

Balance indication by

cometomensin | || 540 PURLEY  WAY

Direct calibration

Portable, weight 2 Ib.
PRICE £18.0.0. or}:a:er‘ywzli B R 0 Y D 0 N

Post & pkg. 3/6 (NEAR AIRPORT)
Release date 10th April H.P. £5 deposit
ORDER NOW and 49/- monthly S U R R E Y
TRADE & EXPORT S.A.E. for full
enquiries invited technical leaflet
Telephone

NOMBREX LTD. (Instruments Division 77)

Estuary House, Camperdown Terrace, Exmouth, Devon,
England. Tel. 3515.

CROydon 5148-9
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AVING by now got some idea of what
operator ‘" is, let us see the kind of things we
can do with it, especially with regard to cir-

cuit theory problems.

When we first learnt arithmetic at school, we were
taught that 1+1=2, Maybe it always does in the
mathematics of things, but not in the mathematics of
measurement. One foot forwards plus one foot back-
wards doesn’t equal two feet in any direction.
Neither does one foot up plus one foot across. This
is where our labels. plus and minus, and j, come in.
They are the symbols for direction, iust as ordinary
numbers are symbols for size.

Suppose you had to work out the distance between
A and B in the sketch below. Would you find it easy
or difficult?

S 1

S

Let us draw the figure again, and use labels in
front of all the sizes to indicate their direction. To
the right is + ; to the left is — ; up is +j; and down is
—j. We now have a sketch like this:

+f 43 +1

8
-1
To find the distance from A to B we simply add all
the numbers together, like this:

+ 141
+34j1
+1-)2
— 2451
—1—)3

Total +2—j2

www americanradiohistorv. com
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Following on the general introduction given in
last month’s article, this final article shows how

the “j" notation can be applied to problems

relating to a.c. circuit theory.

By Roy Hartkopt

CONTINUED FROM PAGE 1194 OF THE APRIL ISSUE

We have written j! instead of “‘i”” to make it clearer.
Actually 1j or jl 1s exactly the same thing as i.

So the distance from A 10 B is two unifs to the right
plus two units down. Simple. isn't it? You can check
the result by drawing it on a piece of graph paper.

These doubie-barrelled quantities, which have
direction as well as distance. are called vectors, and
what we have just been doing is an example of vector
aigebra.

So far was have been talking about distances and
directions in space, on a flai surtace. But we can also
have—though 1t sounds trish—different ** directions
in time. And it is here that the j notation is particue
larly useful to radio and electrical engincers.

The rotating vector

We al' have a fair idea of what one cycle of a sine
wave looks like, and we also know that this cycle
repeats over and over again. Many will remember
that it is called a sine wave because it can be shown to
be the proiection of a rotating line or rotating vector.
The sketch below illustrates how this comes to be so.

The sine wave is reaily a picture of the height of the
point A above or below the base line as the rotating
line is swung round like the hand of a clock. When it
has swung round 90° and is at right angles to the base
line, the point A is as high as it can go. At 180° it is
level again with the base line. At 270° it is at its
lowest position, and at 360° it is back where it
started from, having completed one cycle.

Suppose we have a sccond sine wave, of the same
frequency but 90 out of phase with the first. The
diagram below shows how these two waves could be
represented by two rotating lines, 90° apart from each
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other, the one chasing the other like the wooden
horses on a merry-go-round.

B

N TSN\ L,

If we get this picture clearly in our minds we can
begin to see where the ** 90° out of phase " fits in.

As far as the actual waves are concerned, it would
be more correct to say they were a quarter of a cycle
out of phase. But it is customary to talk about
degrees out of phase, and it is a handy way so long
as we remember they really represent fractions of a
cycle, and not an actual angle.

We have already mentioned that in the mathe-
matics of measurement, one plus one does not
necessarily make two at all. The following sketches
show how this happens both in ordinary vectors and

in sine waves.
10 m .
L ]
> 0 90 80 270 0
-1
“start 1@ J180%

In the first case, when the directions are opposite
they cancel out because they represent equal amounts
in opposite directions. Another way of putting it
would be to say that one line has been swung through
180°. And exactly the same thing happens with the
sine waves. At each instant the one is equal and in
the ** opposite direction ”* to the other, they are 180°
out of phase and so they cancel out. Let us take a
second case where the vectors and the sine waves are
90° apart. They look like this:

+1

,TN 2045

Here we find that the two vectors at right angles
give us a resultant which is 4/2 or 1.4 units long at
an angle of 45°. And if we plot the two sine
waves and add them we will get exactly the same
effect, another sine wave 1.4 times the amplitude and
45° out of phase with the two original waves.

All this boils down to the fact that we can treat
sine waves in exactly the same way as we can treat
distances and directions; that is label them with
plus, or minus, or j, to indicate if and when they are
out of phase, and just what their phase relationship is.

C:-_'-}L

L

R, C and L in parallel

Let us take a case where
wc have a resistor, capa-
citor and inductor in
parallel across an alternat-
ing voltage E.

E &

WIRELESS May, 1964

We know that the impedance of the resistor is R,
the impedance of the capacitor is:

1
;nfC
and the impedance of the inductor is 2#fL.
By Ohm’s Law:

E
E E
I=—so |R=—, Ic= =21rfCE,
R i
E
and I,=
2x#fL

We also know that the capacitive current is leading
by 90° on the resistive current and the inductive
current is lagging by 90°. '

S0 we can draw a diagram of our currents like
this, putting the appropriate label in front of them.

1C=q'x2nfc5

I

s —E
I=-7 %zt

In working with j there is one fact which we must
always remember for it crops up time and time again

in calculations. This is that, since J?= —1, we can
write —j as:
j? -1
——, which is ———, which is +—. So — is equal
i i j i
1
to —j, and also j is equal to ——,
J
Because of this we can write our inductive current,
which is:
E E
—j as + 5
2xfL j2=fL

It is exactly the same thing.

So, taking into account our j notation, the inductive
impedance is j2«fL and the capacitive impedance is
1 1

, or if we prefer it, —j -
j2=fC . 2afC
which again is exactly the same thing.

A Series Circuit

Let us see if these j labels automatically give us a
sensible result in a series circuit containing R, Cand L.

1
g
c +::‘_é_e
U EL

In this case, since the current can’t disappear into
thin air, the same current must flow through the
three. Here we use Ohm’s Law 1n the form E=IR,

www americanradiohistorv com
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to find the voltages across the three impedances.
i

Thus Er=IR, Ec= —]j , EL=j2=fLI

i
So Er is plain, Ec has a—j label, and E;, hasa +j
label. The diagram would ook like this.

EL.jerle

E<IR

v [
&2 -1 2111

At first sight things seem to be back to front. But
if we look carefully we sec it is the inductive volrage
which is leading and the capacitive volrage which is
lagging. This makes sense because if the inductive
current is 90° behind the voltage, then the volrage is
90° ahead of the current. A similar argument applies
to the capacity.

As a final example of what we can do with j nota-
tion ler us consider the circuit shown below. It con-
sists of resistance and capacity in parallel with resis-
tance and inductance.

The impedance of the resistor—capacitor arm is

1
(or R, —j ——
127fC 2#fC
The impedance of the resistor inductor arm is:
Zro1,=R,+i2#fL
As most of us know, the formula for two impedances
in paralle} is:

ZR]-C—‘: RI

1 1

_ = —

z total Z] Zz
VARE A

Which equals

7, x 7,
And turning it upside down we have:
Z, X Z,
Z tota] & ————
Z, + Z,

Applying this directly to our case, we have,

(R, + X (R2 + j2rrt'L)

j27fC

Z total :

R, + + R, 4+ j2#fL
i27fC ]

Normally this would be the answer; and if we suh-
stituted numbers it would simplify down to a number
plus (or minus) another number with a j label in
front of it. (If it was pure resistance the i part would
be zero and if it was purely inductance or capacitance
the other part would be zero.y

In the case of our circuit we can simplify the formula
if we make the two resistors equal. The formula now
looks like this:

WIRELESS 49

)x (R+52"fL)

+ j2afL

1
(R T
j2afC

2R +

Z otal =

j27fC
Multiplying out the top we get:
j2=fL

R? + j24fLR +

12=fC j2#=fC

2R +

+ j2#fL

j2mfi
Rearranging the formuia we get:
L

— 4+ R? + j2afLR +
C J27fC

1

2R + j2°fL  +
i2=1C
Looking at this we see that, except for the term

— in the top line, there is a striking similarity between
C

the top and bottom lines. If we make —(—:— equal to R?

the formula looks like this.
R

2#fC

1
2R + j2=fL  +
271C
R

R? 4+ R?® 4+ 2#fLR +

Z total

2R? + j2#{LR +

j2=fC
1

2R + j2#fL +

2fC
1
RX (ZR T+ 2l +

i2#fC

1
12#fC

2R + j2=fL +

= R.

So we have the very interesting result that in this
circuit, il the two resistors are equal and the ratio of

— is made equal to R?2, the circuit behaves like a

simple resistance regardless of whatever the fre-
quency may be. This example shows how the use of
i notation can help us to see new possibilities in
circuits as well as making practical calculations easier.

Now we should be in business—the j business.
If in future we read an article splatiered with j's we
shouldn't feel thev represent some mathematical
magic that we'll never be able to understand. Even
if the detailed workings arc 100 involved to follow, at
least we'll have a solid general idea of what it's about.
And this after all is the important aspect of under-
standing.
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Wave Aerial Data
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COIL DESIGN DETAILS FOR FERRITE ROD AERIALS
By RICHARD MARSH

coil makes a very good aerial for small

portable receivers. A great feature is their
compactness coupled with etliciency.

The design of a suitable coil depends on
complicated formulac but the average amateur
nced not be put off by this. Instead of using
formulae the accompanying graph may be usad
for quickly deciding upon a suitable coil.

This graph relates to a standard round ferrite
rod .in. diameter, 8in. long. The coil must be
close-wound on a low-loss former but about six
layers of good, clean writing paper will do (with a

IT is well known that a ferrite rod with a suitable

- AR L
BE= s iy S T Sk o P

few drops of gum in the last three layers to hold
it together). Cover the outside with Durafix and
wind on the wire, using Litz or bunched conductor
wire.

Each curve on the graph is for a different
number of turns from 10 to 100. A coil may
occupy any position on the rod from the middle
right out to the end. The distance “L ™ is the
distance between the middle of the coil and the
end of the rod. Note that the inductance of any
coil may be reduced to almost half its maximum
value by sliding it right to the cnd of the rod. This
provides some useful adjustment that could enable
a trimming capacitor to be omitted in some
instances.

On the right there is a vertical scale with pairs
of numbers at various intervals. These pairs of
numbers represent the range of total c.pacitance
required to provide tuning over the whole medium
wave band (taken as 530kc/s to 1.500kc/s) for
each coil. The way to use this scale is best
illustrated with a number of examples thus:

(1) Suppose we have available a S00PF tuning
capacitor. Take a horizontal line from 500 in the
right-hand scale and note that it crosses the 20-turn
coil and the 16-turn coil lines at points correspond-
ing to distances 0-265in. and 0-65in. respectively.
This mcans that a 20-turn coil pliced <o that its
centre is 0-265in. from the end of the ferrite rod
may be turncd over the whole of the medium wave

band with a S00pF variable capacitor and similarly
for a 16-turn coil placed 0-65in. from the end of
the rod.

(2) With a 300pF variable capacitor the centre
of a 20-turn coil would be about 0-8in. from the
end of the rod.

(3) With a 40pF variable trimmer used as a
tuning capacitor coils of 60 or 70 turns could be
used with their centres lin. or 0-65in. respectively
from the end of the rod.

(4) Push-button tuning. With, say, a 60-turn
coil about tin, from the end of the rod select a
number of capacitors with a suitable trimmer for

N e -
e e e Bt T

»

each and a suitable low-loss wafer or push-button
switch with as many positions as needed for the
stations chosen. Start with one station and adjust
the coil position for best results, then fix the coil
in that position with Durafix, etc., and for other
stations adjust the capacitors.

The rod used is one commercially available and
allowances must be made for possible variations of
performance from one rod to another and also for
the capacitance of the circuit. Rather than push
a coil right to the very end of its rod it would be
better to remove one or two turns and have it
some }in. or more further on the rod.

The Q of all cuils tested was good.
turn coil had the highest value. 262. The 50. 20
and 10 turn coils had 260, 202 and 130 respec-
tively. These values for Q vary slightly with coil
position and are a maximum with the coil centres
in the region lin. to 13in. from the end of the rod.

The 100-

Other Diameter Rods

As previonsly stated, this graph is directly
applicable to a <%in. diameter ferrite rod. Other
rods in common use have diamcters of tin, Jin.
and 3in.  When using any of these rods the data
obtained (rom the graph should be considered as
subject to  slight modification.  Howecever, the
aptimum  position for the coil will be readily
aseertaimed when receiver alignment is
performed.
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BY F.G. RAYE

HIS receciver is mains

operated, and is construc-

tcd in an easily obtain-
able aluminium case measur-
ing 12in. x 7in. x 3in., a small
spcaker  being included. It
operates  from a telescopic
acrial, and can thus be used
anywhere where mains are
available. An external aerial
can be used in the normal
way, though very good results
are achieved with the teles-
copic aerial.

The recciver has six wave-
bands, covering medium
waves, shore and shipping.
amateur and short waves, The
band coverage is approxi-
mately as follows:

Frequency Wavelength
1 30—20Mc/s 10—15 metres
2 21—10Mc/s 14—30 mctres
3 10-—4:5Mc/s 3(0—65 metres
4 4-5-—-2Mc/s 65—150 metres
5 2—0'9Mc/s 150-—330 metres
6 900—450kc/s 330—650 metres

Reference to the circuit diagram (Fig. 1) shows
that a single coil is used for each band. There is
thus no trimming or aligning whatever to be per-
formed, and any slight changes in the coils will
have no eflect on ethciency.

Circuit Description

Regencration is used in the detector stage (V2).
and this results in very high sensitivity. The r.f.
stage is untuned, and serves to isolate the aerial, to
avoid troublesome hand-capacity effects. VCI is
the band-sctting capacitor, while VC2 is used for
fine tuning. This arrangement has the effect of
dividing each waveband into ten or more smaller
bands, each of which is “spread ™ by VC2, thus
allowing easy tuning.

The third valve, V3, provides two stages of
audio amplification, giving sutlicient volume for
the 21in. speaker. An external speaker can be used
if a self contained, portable set is not required. V4
1s the usual full-wave h.t. rectifier.

Latitude in Component Yalues

There is some latitude in component values, so
items to hand may be fitted in some cases, for
example: the 0-054F by-pass capacitors may be
0-1uF; VR1 may be 20k} or 25kQ; VR2 may be
S0kQ with RS 47kQ} or 68kQ; or VR2 may be
200k with R5 220kQ: VR3 may be 0-5MQ. VR3
incorporates the mains on/off switch, but this
could be 1in VRI and VR2. or a separate toggle
switch could be employed. Cl1 may be 50uF; Ci3
may be 32uF: C13 and CJ4 may be separate
components, instcad of a twin capacitor. and C7
may equally well be 8uF. C9 and C10 must be
mica. or good quality high voltage paper, as
lcakage here will upset the 12AT7 grid bias values
C12 muy be as large at 0-01xF,

-
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Fig. 1: The circuit. For simplicity only one coil is represented.

Metal Cabinet

The universal chassis box consists of separate
cut and shaped items, which are bolted together.
The valveholders and most parts are assembled on
a 12in. x 3in, extra side. which acts us the chassis.
it is most convenient to wire this up first, before
adding the panel.

When the chassis itself has been wired, the panel
is attached by three 6BA bolts. The variable
capacitors, speaker, wavechange switch and
potentiometers can then be wired. The box side
carrying the telescopic’ aerial is then added. The
top, bottom, remaining sides, and back, are only
fitted after testing the receiver.

The small speaker is placed to clear the mains
transformer, which must be fairly small in size. A

disc of perforated zinc or expanded metal S}in.
in diameter, backed by gauze, is cemented to the
cabinet front, over the small speaker aperture, to
match the tuning scales. '

No baolts are used in the cabinet bottom, as these
would prevent the receiver standing level. The
7 x 3in. sides fit outside the 12 x 3in. top and
bottom, so that the 12 x 3in. chassis is accommo-
dated. Where sides and chassis meet, V-shaped
picces are cut from the side flanges, to clear the
chassis flanges. Cabinet sides and chassis flanges
are bolted together.

All the large holes should be cut before
mounting any parts. If small holes are drilled later,
care is needed to keep metal fragments out of the
switch, variable capacitors, and valveholders,

Resistors:
RI 470k Q R8 20kQ
R2 33kQ R9 220kQ
R3  68Q R10 3k
R4 2:2MQ RI1 470kQ
RS  100kQ RI2 1kQ
R6 20kQ RI3 2:2kQ
R7 220k
All 4109, +W carbon
Potentiometers:
VRI 10kQ
VR2 100kQ
VR3 IMQ, with switch (52)
Capacitors:
Cl  25pF mica or ceramic

C2  0-054F paper

C3  25pF mica or ceramic
C4  0-05.F paper

CS  100pF mica or ceramic
C6  0-05.F paper

C7  4uF electrolytic 350V
C8  300pF mica or ceramic
C9  0-0luF mica

COMPONENTS LIST

CI0 0-0IuF mica
Cl1  25uF electrolytic 25V

C12 2000pF mica or ceramic

CI13  16p.F electrolytic 350V

Cl14 8uF electrolytic 350V

VC! 150pF air spaced variable

VC2 |I5pF air spaced variable
Valves:

VI  6BA6 V3 12AT7

V2  6AM6 V4 6X4

B9A holder. Three B7G holders

Miscellaneous:

LI to 6 See text

L7  All wave r.f. choke

Tl Output transformer 45 : |, or similar

T2 Mains transformer; secondaries 250-0-
250V 40uA; 6-3V |-5A

SI 2-pole, 6-way rotary

LS| Loudspeaker 2% in. dia., 2-302

Universal chassis box 12in. x 7in, x 3in,, with

extra 12in. x 3in. side and extra I2in. x 7in. top

plate (Home Radio). Telescopic aerial.
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receiver should not be adjusted to
suit any other metal case to hand.
A wooden panel, or one of any
kind of insulating material, is not
recommended, unless it is backed
by metal for screening purposes.

Wiring-up the Receiver

Fig. 2 shows the top of the
chassis. and Fig. 3 is the underside.
Heaters are wired first, the heater
circuit wiring being against the
chassis. and clear of grid leads.
With V3. tags 4 and 5 are joined
and taken to chassis.

All connections associated with
V2 must be as short as possible.
R4 and CS5 should have very short
leads to tag 1. C6 and C8 are
-earthed to a tag near V2. The same

Tags marked MC! denote earthing connectlons to chassis

e

L.?

el
Selt tapping screws

Insulated bushes

Telescopic aertal—

Fig. 2: The layout of the major components on the chassis.

holt secures a tag on top of the chassis. and a lead
goes directly from this tag to the moving plates tag
of -VC1, and from there to VC2. Switch leads must
he short and direct, especially for bands | and 2.

The telescopic aerial is fixed with }in. 6BA bolts
insulated from the metal cabinet by means of fibre

To AC mains To speaker

near wires carrying a.c.

If a small smoothing choke is to hand this can be
used instead of R13. If the set is used in an earthed
situation, a 3-core mains cord is preferable, the
metal chassis being earthed to the large pin of a
3-pin plug. A low rating fuse can be inserted in

Output transformer

To

&3V 'ﬁ-l:;ezc
. g Tle
o
9 o

o

\Insula(ed

anchor tag

==
VRZU Reaction

VR3 iAF galn

pillars and washers. If this type of acrial is not
required, an insulated socket or terminal may be
connected to Cl1.

The mains transformer and speaker leads pass
through a hole in the chassis. An insulated tag
forms an anchor point for the mains lead. Grid
and anode leads must not be near each other, or

51 ]Wavechange switch

13A type plugs. If any tests are required. V1 may
be eliminated by temporarily taking a short aerial
to C3. Thiv will allow the detector and a.f. stages
to be checked.

VFM[HRF, gan

Fig. 3: An underchassis wiring diagram.

Details of the Coils
Fig. 1 shows one coil only, but the coils for

#

= e
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7 turns

fo—7s ———»I
16 swg,

|J ||| /8" fapped

o.d. 1% turns

[ | l from 3

3 |2 'T

-4 g L2
T 1% turns
“” 26 swq.

l ' '/2 tapped
'.-i.: . ERTTN

114 turns
L2
1 .
e i

from 3

Fig. 4: Construction details of the coils.

other bands are connected in the same way, to
consecutive tags on the switch. Medium wave
coverage is usefu] for general listening, but band 6
may be omitted, if this is not required. The set is
best tested with a single coil, then checked on other
bands as the other coils are added.

Fig. 4 shows details of the coils, and with each
the cathode tap 2 is very near the earthed end of
the coil. 3. The exact position of this tap has an
important effect. If the tapping is too near point 3,
there will be insufficient regeneration. If the
tapping is too far from point 3, oscillation will
begin before V2 is providing anythmg like maxi-
mum gain. It-may thus be worth while experiment-
ing with the cathode taps, to suit the actual valve
employed as a detector, though the tappings given
below should generally be satisfactory.

The small coils are easily wound, as they have
few turns. The larger coils, however, require many
nmore turns, so can best be ready made, a few extra
turns being added between points 2 and 3.
Coupling or other unrequired windings should
generally be removed, to avoid absorption, as the
coils need only a single winding.

For range 1, 7 turns of 16s.w.g. wire are used,
point 2 being 1} turns from point 3. The coil is
self supporting, with the shortest possible leads,
and is Zin. oulsnde diameter, and Zin. long.

Ranges.2. 3 and 4 are-wound on %in. diameter
coil formers. Range 2 has 111 turns of 26s.w.g.
enamelled wire, occupying %in. and tap 2 is 1}
turn from point 3. Coil 3 has 26 turns of 33s.w.g.
enamelled wire, close wound, the tapping being 1%
turn from point 3. Coil 4 is also of 33s.w.g.
enamelled wire, and has 50 turns side by side, the
tapping 2 being 2} turns from point 3. A dust
iron core is fitted in this coil.

Range 5 uses a medium wave coil. This coil
would normally .tune about 200-550m., but wijth
the low capacity present the range is about 150-
330m. Adjustment of the core allows the range to
be modified as required.

On range 6 a long wave coil is used, turns being
removed until suitable coverage can be obtamcd
by adjusting the core position.

With range 5, 4 turns are provided bhetween
points 2 and 3. This is arranged by winding 4

33 swg.enam. "
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extra turns of thin insulated
wire on the original coil, point
2 being the junction of the
original winding and new
winding. With coil 6, 6 turns
are required between points 2
and 3.

The coils are placed as in
Fig. 3 and al] switch connec-
tions arc shown in Fig. 5.

Tuning Scales

Six scales are drawn on thin
card and a wire pointer is fitted
to VCI to read against these.
Scales and switch positions are
numbered to agree. Markings
may be in frequency or wave-
length as preferred. VC2 being
set at half capacity during
this operation. Some type of sig-
nal generator is convenient, or
the harmonics of a fixed fre-
quency oscillator may be counted off, and the scales
marked to agree. If preferred. the usual short wave
bands may be marked, other markings being
omitted.

A’ Bulgin 0-100 scale was fitted under the

t

L2 pin1

L3 pint

L1 pin1

L4 pini

LS pin1

Rear wafer

2

L2 pin 2

L3 pin 2
L4 pin2
L5 pin 2

L6 pin2

Front water

Fig. 51 Sl switch connections.

securing nut of VC2, and bandspreading can be
read against this. All normal tuning on short wave
bands is carried out by means of this control.

Operating Notes

VR3 is the audio gain control and is used in the
normal manner. VR2 controls regeneration, and
adjustment here is critical, for best possible long

—continued on page 90
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communications

THROUGH THE GROUND

direct connection is often made to it and used

as an *“earth ™ or reference point for electrical
equipment. Equipment is often earthed for safety
and voltages are usually measured with respect to
ground. B

It is possible to send a morse or voice signal
from one point to another by arranging to have
either a direct or -alternating current flowing
between the different points. However, to achieve
this two conductors are needed between the two
points. For this reason, telephones are connected
to the central exchange by a pair of wires (Fig. 1a).

IT is well known that the ground is conductive—

Microphone Loudspeaker
K O lampiier o Ampiifier
Connecting wires
(a)
Microphone Loudspeaker
Connecting wire
D{Amplifier Amplifier,
Ground
i 7 0 v, e
‘7,;'9'/.:’-///.//% Y
(b)

Fig. I1(a): A simple two-wire intercom; (b): a modified
version which dispenses with one of the wires.

As the ground is conductive. one of the wires
may be dispensed with and the terminals at each
end of it earthed. Over long runs where wire is
expensive, this reduces cost although the received
signal may be weaker because of the resistance of
the ground.

The system to he described makes use of the
fact that the ground is not a perfect conductor and
will show a resistance between any two points. The
ground is in fact used to replace horh conductors.

Consider a pair of earthing rods, A and B sunk
several feet apart. A voltage X is applied between
them. (Fig. 2).

An interesting idea
for the experimenter

By C. R. Bradley

The resistance of the ground may be regarded
as an infinite number of " paths ” between A and
B. The shortest path AB (R1) will have the lowest
resistance and all the other paths will have a
resistance proportional to their lengths. In theory,
the voltage X would drive a current through each
one of the paths.

if another pair of earthing rods are sunk, Y and
Z. there will be a small current flowing through
the ground between Y and Z, produced by the
voltage X. If Z and Y are a mile or more from A
and B, then this current will only be a tiny fraction
of that flowing through R1. However, with sensi-
tive equipment it may be detected.

There will be a certain voltage drop across the
resistance YZ and this will be shown on a sensitive
voltmeter.

PRACTICAL SYSTEM

If a strong audio signal is fed in at A and B. it
may be received at Y and Z, The audio signal may
be produced by an ordinary audio amplifier with
microphone. A suitable receiver is a pair of head-
phones connected between Z and Y. In practice
two. not four earthing rods are needed as the cold
water main is used for earthing points A and Z.

It is most important that the earths B and Y

P
e dq
[T

f Vi

Fig. 2: Mlustrating imaginary paths of resistance through
which current produced by voitage X would flow.

v h s

www americanradiohistorv com


www.americanradiohistory.com

May, 1964

make a good contact with the
ground. An earthing rod may be
used or a large piece of
aluminium, copper or brass (not
lead or iron since both will
corrode). A piece of scrap piping
or sheet is suitable; the only

requirement is that the object ..

should have as large a surface
arca as possible.

The carths B and Y at the
transmitting and receiving ends
respectively should be placed as
far away from any water pipes as
possible. As these usually follow
the roads. the far end of a back
garden is usually a good
position.

The
earths and

resistance between the
the water pipes is

then measured at cach
Water pipe earth Water pipe earth
(A) (x)
K):‘\'_' Amplitier " |Ampiifier
Mic. LS

Fig. 3a (above): Diagram of a practical set up. Note that

the water pipes are not used simply as conductors (the

system would work even if the pipes at the transmitting

and receiving ends were separate) but as convenient
earthing points.

Fig. 3b™(below): This shows how the resistance of the

ground is used in the system of Fig. 3a. Only the current

which flows in the direction AXYB is used; a much larger
current flows through RI.

A X
AMVWWWWNA— ;
R1 X volts
MWW ¢
B Y

Depending on many factors, it may be anywhere
between 100 and 34).

If a pair of headphones are connected between
the carth and the water pipes, a slight mains hum
and an assortment of clicks and buzzes will be
heard. This is all the equipment required at the
receiving end. Both high and low impedance head-
phones work equally well.

An ordinary audio amplifier is used to provide
the transmitted signal. The speaker output may be
connected directly to the earth and the water pipes.
The amplifier should be as powerful as possible;
ranges of over a mile can be achieved with 8W
amplificrs. Small low wuttage transistor amplifiers

PRACTICAL WIRELESS E4

Water pipe
earth

Amplifier

Loudspeaker

Fig. 4: A two-way station. The 4-pole switch S is shown in the send position.
end. T is an output transformer with its primary connected to the amplifier input.

are no good for long distances. In spite of the mis-
match at the transmitter, a clear signal should be
received.

LONG DISTANCE RECEPTION

The received signal may be amplified if desired.
Some kind of rough matching to the high input
impedance of the amplifier would be required. and
a loudspcaker output transformer connected in
reverse would be suitable for this purpose.

EQUIPMENT REQUIRED
FOR 2-WAY STATION

I Audio amplifier, preferably 8 or more watts.
I Output transformer, ratio unimportant.

| Four-pole, two-way send/receive switch.

| Earthing rod or substitute, see text.

| Microphone.

| Loudspeaker.

| Water pipe earthing clip.

| Long wire for connection to outside earth.

In case of difficulty, all these can be obtained from
Electronic Constructors, Sutton Montis, Somerset.

Theoretically, for the best reception the earthing
rod should be as far away from the nearest water
pipes as possible at each end. Two earthing rods,
as far apart as possible could be used instead of
the earth-and-water pipe arrangement; this might
reduce hum.

This method of communication is by no means
a new idea but one that has been much neglected.
There is much room for experimentation with
multiple earth systems and tuned filters.

The writer hopes that anybody interested in this
subject will write to him*; it would be interesting
to start a * ground ham ” club. This is an excellent
mcdium for code practice as the received signal is
very similar to that reecived on the short waves.

* C. R. Bradley,
132 llorton Road,
Datchet,
Bucks,
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on the

‘Short Waves

A MONTHLY COMMENTARY BY J.GUTTERIDGE

the short wave bands newcomers hear pro-
grammes mentioning DX, reception reports,
-short wave listeners and transmitting amateurs.
The purpose of this feature is to help readers to
get the best out of their short wave receivers.
The more experienced listeners will not be over-
looked either. For them the latest information of
frequency changes. new stations and unusual DX
will be given. So that this feature can be as useful
as possible we hope readers will write in and tell
us of any news of interest and details of listening
activities.

j— T some time or another when tuning around

Where to listen

The first thing to know is where to listen. Bands
of -frequencies are allocated to different forms of
broadcasting by international agreement. Amateurs
operate in the 160 metre band (1.715—2.000kc/s);
80m band (3.500—3.800kc/s); 42m band (7,000 —
7.100kc/s); 20m band (14.000—14,350kc/s); 14m
band (21.000—21.450kc/s); and 10m band
(28.000—29,700kc /).

On the short waves. broadcasting stations
operate in the 125m band (2,300-—2.498kc/s): 90m
band (3.200—3.400kc/s); 75m band (3,950—
4.000kc/s); 60m band (4.750—4.995kc/s and
5,005—5.060kc/s); 49m band (5,950—6.200kc/s);
41m band (7.100—7.300kc/s): 31m band (9,500—
9.775kc/s); 25m band (11,700—11.975kc/s): 19m
band (15,100—15.450kc/s). 16m band (17.700—
17,900kc/s); 13m band (21,450—21.750kc/s). and
11m band (25,600—26,100kc/s). Not all stations
adhere to these bands, however, and a number of
stations can be heard outside them.

With a few minor variations, these bands are the
same all over the world. These two main variations
occur in North and South America. Here there are
no 75 and 41 metre bands for general broadcasting.
As a result the 80 and 42 metre bands have been
extended to cover these frequencies.

Broadcasting Bands

Because of changes—daily. monthly and
annuallv—in ionospheric conditions. the stations
which can be heard in these bands are continuously
changing. Here then is a run down on the present
general situation in the various broadcasting bands.
Amateur bands will be dealt with next month

The 120, 90 and 60 metre bands are sometimes
called tropical bands as they are mainly used for
local domestic broadcasting by tropical countries.
You will be extremely lucky to find a readable
station on 120 and 90 metres. In the 60 metre band
after dark careful tuning should find a number of
South American stations and. particularly in the
early evening. African stations. Morse (c.w.)
interference usually makes things difficult.

Most of the stations in the 75 metre band are
situated in Europe. They are at their best after
d}?rk. Long distance reception can also be achieved
then.

During daylight hours 49 metres will produce
mainly Europeans. After darkness almost anything
can be heard. With the present night-time closure
of most of the higher frequency bands many
stations are using at least one outlet in this band.
The result is a morass of stations broadcasting on
top of each other. Freak things are happening and
you may find the more unexpected stations coming
out on top.

Worldwide Reception on 31 metres

Conditions on 41 metres are similar to those on
49, although the range of stations is slightly wider
during daylight hours. World-wide reception is
possible during the day on 31 metres. After dark
this band is also giving good DX.

Conditions on 25, 19. 16 metres are basically
similar. Good long distance DX during the day-
time. North America being the most predominant
continent in the 19 and 16 metre bands. As dark-
ness falls 16 metre stations quickly disappear to be
followed shortly by 19 metres. Twenty-five metres
is now lasting well, many South American stations
being audible during the evening.

The 13 metre band at present gives a very
limited amount of long distance reception. As soon
as darkness falls the band becomes useless. At
present the 11 metre band is not worth bothering
with at all.

Stations to watch for

Now to some news of stations. All times given
here are G.M.T. The Radio Voice of the Gospel,
P.O. Box 654. Addis Ababa. Ethiopia (call ETLF),
says it is currently operating two 100kW trans-
mitters. Although no programmes are beamed to
Furope watch out for it after 1700 G.M.T. on
9.705kc/s when it has programmes to the Middle
East and South Africa. Best chance of indentifica-
tion is from 1900-1930 when the programme is in
English. You may also hear the English trans-
mission to West Africa from 1830-1930 on
15.440kc/s. Full QSL wverification is given for
correct reports.

If you want to hear the latest in U.S.A. light and
popular music try Radio New York World-wide, 4
West 58th Street, New York 19. N.Y., U.S.A. (call
WRUL). Transmission to the British Isles is from
1230-1930 on 15.440kc/s and 1930-2145 on
9.710kc/s. If these frequencies are blocked try the
continental European ones. These are 1230-1530
on 15.370kc/s: 1530-1830 on 15,385kc/s: 1830-2145
on 9.520kc/s. Finally. a good DX station in the
75 metre band. Warch out on 3.940kc/s after 2200
for the Voice of America relay station at Okinawa.
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raotenes = RADIO GLEARANCE LTD. ™"&:'%%e’™™®

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
27 TOTTENHAM COURT ROAD, LONDON W.I

ANGTHER SGOOP-
LIMITED QUANTITY ONLY

Don’t miss a chance like this!

The “Minigram” Transistorised Record Player

FEATURES
Ready-built amplifier with four ® A real "“FAMILY FAVOURITE".
first-grade Mullard transistors. ® Ideal for Teenagers.
Plays 45 R.P.M. pop records. ® lor use ANYWHERE,
®
[ ]

Built-in automatic stop. Hours of amusement fer the
Lightweight and portable. younger members of the family.

Instruction leaflet supplipd. Assemble one o! these amazing

Crystal plck-up with expendable r‘la\'rr:a mn l,ms U'KIH'I U0 mmute:h
s1vlus, supplied 1n 3 complere units wit
Operates fromadVv battery (3/9ext,) anly 11 connections to make.
Avatlable in two colours—cream/ Approatmaledinien~iens9x 31 x4in,
rea or creamn/bluc, /
Motor and pick-up deck........(2/6 I’. & PJ) 39/6 ONLY , 9 6
Ready-built 4-transistor amplifier, complete 35/_ the con‘plebe Pckgs
with volume control and L's peaker (2/- P.& ) (plus  3i-
Portable two-tone case with handle, and 5/_ or any u:ut solcl
expanded metal frot, 2f- . & D separately.

Loudspeaker Bargains Still Available

Enormous purcha&os of Brand New and Guaranteed Pleswey louds<peahers enabte us to olfer these unlﬁ al THE LOWEST
PRICES EVER ! l')nnl miss this Enl«lon 0|>|)0r!umn to oh n a lirst-=rade permancat-magnet LOU KER off the
prodiction line Tt 1,ES THA THE MANUF AL LE efutly the prepared list ln'ln\\ nd ( Imosre fust the
right speaker for ll)c job—¢ II’\I(I', THE I’l{I(I {8 CHANGING RAPIDLY,

NG FANT-—ST

SCHEDULE or l()Ll) P EAKERDYS AVAILABLE

Diamater Gauss Imped, Digmeter Gauss Imped. DNameter  Ganss Imped, Digmeter  Gauat Imprd.

in inches inlines sn ohms  Price | ininches iniines tn ohms  Price | ininches in lines in vAms  Price | in inches in iines i ahms  Price
2 7000 i3 8/- 87 9500 &0 10/8 4 N0G 33 11/8 3 Ra0h V 9/8
2} 7000 a5 8/6 4 TO00 25 11/6 k] 6000 3 8/- 5 9300 “ 10/8
H] 7000 50 8/8 4 AODO 35 1e/8 5 i & 8/- 5 2300 b 1048
2 000 K0 Bf- 4 000 85 114- 5 000 3 8/6 L 7000 o 11/-
3t E500(E.M.1.) 3 8/8 5 TU00 5 8/8 6 600 B 11/8
33 7000 85 8/6 5 7500 3 9/~ i

Elliptical Gauss Imped. Elliptical Gauss Imped. Eliptieal
Size in lines wn ohms  Price Size in lines inohms Price S @ i ;,’:, 307:.', {:‘m Price
5x3 6000 3 718 5x 3 9000 2 11- el (lansy mped. 2 - .
5 %3 7000 P e 6 x4 6000 3 8i8 Size in lines  in ohms Price 2 x ;! E‘:‘O‘g i 13/3
5 x3 9000 3 8/6 6 x4 7000 3 9/- 7 x 3% 9500 s 10/8 x 2% & 4 -
5 x 38 8000 25 9/6 6 x 4 8500 3 96 8 x 22 6000 3 8/6 B x %2 9500 4 10/=
b x3 7000 25 10/- 6 x4 2500 3 10/« 8 x 2} Tuo0 3 9/- 8 x up 9500 w 10/-

ALLOW 2/- esch Speaker for postage and packing, and please specify the eXact requirements—the nearest available will be sert.

OVER 50,000 SOLD AND STILL THE DEMAND
CONTINUES FOR OUR “HEAVENLY TWINS”

Ask for a demonstration in The hest and Choice of a dozen stations

the shop. ca‘;'il;.;‘((] Iranslsl!;?r in daylight, ..
uild-yourse|

“CAPRI" l sets a:'nll:;b(le. l o T}
Sensitive ! > | - i THE CONTESSA
Super-selective ! * send S.AGE, )

Superb ert i} for FRE feQuELN OF THEM  ALL”

E{XE PARTS LIST
F ONLY I o
NORY : 6 l-lrxt Grade I ONLY ‘9.l9.6
el (318 p. & pke.)

' istors '
all mmhm“‘({‘r;"; PORTABLE and CAR RADIO

2 SUPE
Droitwich LW i ]2 WAVEBAND SUPERD

BR. \‘\I) NEV
Slze 44 x 28 x 1{in Construction manual 2/10 Post
Constructional data 1/9 Post free. l GUAR ~\ VTF ED 3 Free.

Inclusive price for all associated components. casabamu CONT ESSA £9 1 9 6 mus :l_/.ﬁ

zdym;‘tzlgggn Book og;:xlﬁt: in every detai & i b
N BOLD § TELY UN THE attery (p us 2=
BUILD-AS-YOU-BUY SCHEME cAPRl 2/6 extra. 79/6 P, & P)

2/- P. & Pke)
Pocket  Super-
het MW and

SELECTED BARGAINS

Beautifully geared AM/FM 2 gang Condensers. 4/8; AM/FM IFT's 465 kc/s and 10.7 Mc/s, 4/6 palr: Magnavox Crystal Tape Fecorder
Mikes. 12/8; Double-tuned Transistor ferrox 1FT's Q120. 470 kefs, 5/8 pair: transistor sub min., 7 mm coil set (4) 4/6, the set: Plessey-
Brayhead turret tuners 34/38 Mc/s. valves 8/6 each: 3 watt Stereg Amptlifiers, complete, ready to switch on 79/6: Sentercell rectifiers
R3/2D-D3-2-1Y, 2/6 each. DIODES—OAT0, OATS, OA90, CG46H, GDIO. 2/- each.

THANSIST! ORS: Set. of 6 (RF and LF) including 1 watt matched pair. heat sink and dlode. 13/6 the set; OC45 4/8, PXAIOI 3/ AF115
4/8. Submin. Germanium diode 1/3 M.1 diode 6d. each. Silicon diodes, 200 p.i.v.. 200 mA, 1/- each, 400 p.i.v., 330 mA, 2/8 e

Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly' Kindly
make provision for additional postage and packing charges to avoid delay. Terms: Cash With Order or C.0.D. on Orders over10/=

www americanradiohistorv com


www.americanradiohistory.com

60 PRACTICAL WIRELESS

Modern styling in fight
grey with legible black,
engraving.

Constructed to with-
stand adverse climatic
conditions.

Ever ready case, includ-
ing leads, prods and
clips.
Improved internal
assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in fength.

New standards of accur-
acy, using an individual
calibrated scale plate.
d.c. ranges 2.25% f.s.d.
a.c. ranges 2.75% f.s.d.

Available accessories in-
include a 2500V d.c.
multiplier and 5, 10
and 25A shunts for
d.c. current measure-
ment.

D.C. Current:
A.C. Voltage: 10V f.s.d.
D.C. Voltage: 2.5V fs.d.

D.C. Millivolt range: 0 —100mV f

May, 1964

ACGURAGY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is an
entirely new version of this famous
Avo instrument and supersedes all
previous models. It is styled on mod-
ern lines, with new high standards of
accuracy, improved internal assem-
blies, and incorporating panclimatic
properties.
The instrument is supplied in an attractive
black carrying case, which also houses a pair
of leads with interchangeable prods and ¢lips,
and an instruction booklet. It is packed in an
attractive display carton. Robust real leather
cases are available, if required, in two sizes,
one (o take the instrument with leads. clips
and prods, and the other 10 house these and

3

also a high voltage multinlier and a d.c. shunt.

MULTIMINOR

LOOWA f.s.d. —IA f.s.d. in 5 ranges
—1,000V f.s.d. in 5 ranges
—1.,000V {.s.d. in 6 ranges

@ For full details of this great new pocket-size instrument, write for descriptive leaflet.

MMI7

Resistance: 0-2 M{) in 2 ranges using 1.5V cell.
Sensitivity: 10,000Q2/V on d.c. Voltage ranges.
1,000€2/V on a.c. Voltage ranges.

m@ LT IP AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.1 - Tel: Victoria 3404 (12 lines) M"
[

FORMULA 1456

THE NEW WAY TO BUILD Hi-Fi
SAVES SPACE, TIME AND MONEY

Formula 1456 is the most popular combination of units
in the brilliant new Martin Audiokit range. for it
builds into a 10 watt hi-fi amplifier system complete
with selector switch, tone-controls, power amp. and
power supply. There are other units in the range,
meiuding a versatile 3-channel mixer, and all these
units are adaptable to use in a great variety of applica-
tions. Performance standards are high, building is
simple, costs are low—and once installed it is easy to
add further Audiokits eventually up to stereo.

mARTIN:
KITS FOR TAPE ENTHUSIASTS, T00

MARTIN RECORDAKITS enable you to build a complete tape recorder
(2 or 4 track) or pre-amp and deck assembly for use with hi-fl. LEAFLETS
ON REQUEST.

TRADE ENQUIRIES INVITE

154-156 HIGH STREET,

MARTIN ELECTRONIGS LTD. 35 fies

* FULLY

TRANSISTORISED

* THE MOST
FLEXIBLE KIT
SYSTEM EVER

AUDIOKITS

UNIT 1 5-stage Input
selector oo .o
UNIT 2 Pre.amip with
vol, control ., ..
UNIT 3 3-Channel mixor
Matching adaptors
for saine, each
UNIT 4 Pre-amp aud tone
control . pa
UNIT 5 10 watt power
amplifier
UNIT 6 Mains

power
supply unit .

THE RANGE 80 FAR

82 78
21176

38
£3 26
£512 6
g2 12 ¢

Kits complete with knobs, insirue-

tions, etc.
requirement at 10/8 each.

LEscwicheons availadle to

BLOCK LETTERS

MARTIN ELECTRONICS, 154/ HIGH STREET,
BRENTFORD, MIDDLESEX

Please send details of MARTIN AUDIOKITS
Please send details of MARTIN RECORDAKITS

. a
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P.W.
Leader Competition

the high standard of many of them made the task of selecting the winners extremely difficutt. Eventually,

a short list of ten possible winners was drawn up. From these the winners were chosen; in fact the various
contenders were so close that it was decided to add an extra prize for good measure. The winning two entrie-
are reproduced on this page—they are printed as received and have not been altered in any wav.

! S already mentioned in this month’s leader, page 25, the large number of entries to this competition and

Debts of Gratitude

f OW often. | wonder. do any of our readers pause from slide-rule or
soldering iron mampulation to hark back to their youth to recall the origin
of the interest in radio and electronics that we all share? When 1 did this,
recently, I came to rcalise that I probably owe unsettled debts of gratitude to a
X number of men whose names are now regrettably forgotten.
Submitted by They lent or gave me wireless textbooks and magazines, taught me how to
solder, allowed me into their “shacks”, made my first “tatty” one-valver work,
gave advice—in other words they fostered my interest. This did not cost them a
great deal, in cither time or money; however, the value of their help cannot be
R. T. Pretty calculated—it grew to the extent of becoming my livelihood!
Farnham _ In place of preoccupation with the problems of youth and public recitals of
its shortcomings. would it not be a more positive step if some of us tried to
Surrey repay our individual debts in this simple way? Merely letting the lad next door
look over your shoulder while you set up one of the units you have built from
a PRACTICAL WIRELESS circuit may give a youngster a glimpse of the career .he
wants, or bring him to onc of the most satisfying hobbies there is.

1

Youth, Electronics and Educational Reform

FROM reading Practical. WIRELESS and other publications it appears that
large numbers of young people are actively interested in various branches
of radio and electronics. In the towns and cities there are often radio clubs 2
where the younger generation can benefit from the knowledge and experience
of other oider enthusiasts, but there are also large numbers who, because of
isolation or other factors, work, read and acquire knowledge on their own. Thus
the achicvements of these individuals are limited.
All of these young people are potential electrical and electronics engineers.
With new advances and developments in electronics, society will come to
depend more on those qualified people than at present, and youth, with its
assets of enthusiasm and talent, will have to meet the demand. Recent
Government reports have indicated that there is a real shortage of engineers
and technologists. Submitted by
But is the educational system taking account of this? Most types of schools
do not provide for modern sciences such as electronics at all, and often too
much time is devoted to what are (to the prospective engineer) irrelevant

subjects. If electronics was made a school subject the large numbers of teenage Charles Forbes

*lone wolves ™ of radio construction. as well as those belonging to radio clubs

and societies. could broaden their knowledge and experience of electronics Strabane

considerably and would be better fitted to pursue a career in this field. Co. Tmne
More time must be given to practical work in schools because clectronics,

like almost all other modern sciences. demands the skilful co-ordination of hand N. Ireland

and brain. It is the responsibility of tcachers. parents and others who have
influence in these matters to act immediately and prevent more time and talents
being wasted, for this is a waste we can i1} afford.
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And here. is the extra prizewinner, awarded for being
so close to the first and second entries.

3

Facts of Life

VVE'RE a mixed bunch with many difterent interests in the various fields of
electronics, but let us take another look at that little chappie who is the
common denominator of all our activities.

Individually he's a pretty insignificant fellow, our mutual friend the Electron.
but with his numerous pals he lights the world, broadcasts our views, entertains
us, helps us run our trade and commerce and very often does our thinking
for us.

Do we think enough about his reactions when he is pulled along under the
influence of d.c., only to find himself suddenly squashed against the plate of a
Submitted by condenser, or again when being hurled across the vast space between cathode

and anode? What are the eflects as he struggles through the narrow confines
of a resistor?
X If we are to really enjoy and undersiand our hobby, whether it be amateur
Cyril M. Parry transmission, hi-i. model control or any other of the sidelines catered for in
this magazine a knowledge of what makes him tick is essential.

Tonyrefail A number of people such as Ohm and Kirchoff spent their lives following

Porth his movements, checking on his relationships until at last a basic pattern of
his behaviour was established.

Glamorgan These basic principles make up the common base from where all our

separate paths lead. Let us remember to go back to base occasionally to
replenish our store of knowledge and to meet again the hero of our story, the
p Electron.

The judges felt that as the last ten to be ‘consi.dercd were all serious contenders, some recognition of their
merit should be given. Accordingly, here is a list of those entries—in no particular order—which came so
close to winning one of the prizes:

Back to Basics: by A. S. Hussey, South Ockenden, Essex.
Endeavour: by K. L. Smith, London, E.I7.
Satellites and the Ham: by F. Dawson, London, S.E.3.
Your Motive and Ours: by F. P. Mason, Sutton, Surrey.
Are We Becoming Earthbound?: by W. F. Clark, Chelmsford, Essex.
The Magic of Tomorrow: by R. Hodges, London, N.I5.
Contributors: by R. A. Bower, Dunfermtine.

Congratulations to the winners and to those with a “near miss”, and many thanks to all those other readers
who sent along entries for the competition. Space does not permit mentioning everyone by name but we hope
that you will accept our appreciation lor entering into the spirit of the contest.

Finally— We thought readers would be interested in the entry published below. It could not be
considered in the contest as the approach and viewpoint are not appropriate to a teader.

However, it was so unusual—and the only one received from the wife of a rcader—that

we think it worth reproducing. After reading this, we ask married readers to

search their consciences!

Grounds?

][ AM a widow, a wireless widow. There are times when | wish Marconi had
never been born. Still [ suppose if it hadn’t been Marconi it would have been 4
someone else. When | sue for divorce 1 wonder what the Judge will say when |
claim grounds for desertion and cite a radio as co-respondent,
[ sit busy knitting or reading and then my better half looks up from the
magazine he has becn reading. “1 say, do you know this firm only charges
1s. 9d. for a ferrite rod.” Now what that is [ have no idea. but murmur some-
thing appropriate. 1 necdn’t have bothered, he is already immersed in the
magazine again.
We went to the local flower show last week or at least [ thoughtthut's where
we were going. | might have guessed it. The first stop was the Amateur Radio
Tent! The postman called yesterday. Ah! | thought. the magazine ] was
expecting. What a hope! it was the valves he had sent for.
This morning when | went to the door expecting to see the baker. it was a Submitted by
young girl. “Please can Mr. B. mend my radio. it is making funny noises.” 1
make funny noises, only they are insides where no-one can hear them.
I settle at the sewing machine to make my new dress. and then pandemonium

breaks out. The baby has got hold of a couple of valves and is busy banging Mrs. Joyce Burdett
them on the piano. . X
It’s strange, but whencver | need to work in the kitchen there 1s always just Leicester

one little wire which needs soldering! Thank goodness he knows nothing about
TV. There are enough bits and pieces about now, not to mention the magazines
and «diagrams which 1 am constantly tidying up.
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

Chaasis mize 15 x 6] x 5}in. high. New manufacture,
2 colours, predominantly gold. 200-250 v. A.C, only.
Plek-up. Fxt. 8peaker, Ae., E., and Dipole Sockets. Five push butions—
OFF, LW, M.W,, F.M. and Grani. Aligned and tested. 0.P. Transforimer.
Tone Contral, 1000-1900 M.: 200-550 M.: 88-98 Mc/s. Valves EZ80 rect.;
ECHRI, EF89, EABCRO, EL84, ECCH5.

Bpeaker 8 x 5in. and Cabilet to fit chassis (table model), 47/8 (post 5/-),

10 x 6in. ELLIPTICAL BPEAKER 25/- to purchasers of this chassia,
TERMS: (Chassir) £3.10.0 down and 5 monthly payments of £2.4.0. Cheap
Room Dipole for V.H.F., 12/8. Feeder 6d. per vard. Circuit iagram 2/8,
ALTERNATIVE DIGN LW, 1000-1000 M. S.W. (9 - 15 Mc e
M.W. 190-475M.; \.H.F. 87-100 Mc/s: Gram. position. Otherwire similar
te above chassis. Price £15.15.0 (carr. paid). TERMS: £3.10.0 down and
6 monthly payments of £2.4.0.

Dia. 14} x 4in. In

PUSH-PULL
AMPLIFIER £5.5.0
{8/~ Carr.}

Brand new 200/240 A.C. maina,
Baes, trehle and vol. conlrols,
with vaives EZR), EUC=3 and
2-KLR4 giving full 8 w. Chasein

12 x 3§ x 3lin. With o.p. trane.
for 2-3 ohm epeaker. Frant panel
{normalily screwed to chaasis) may be removed and ueed ac “Axing panel”’.

LAFAYETTE BRAND TAPE
FULLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE ACETATE BASE

)
8in. Double play, 1,200ft. 16/- sin. Lemg play. 80001, .., 10/
83in. Long play, 1,200ft. 15/- 53in. Long play, 1,200ft. ..  12/6
5im Double play. 1 FOOH 22/6 7in. Long play, 1,500it. ,. 15/-
HESSAGE TAPES
0L,

7in. 8tand. play, 1,200ft. 12/8
7in, Long play, 0it. ., 18/6
7in. Double play, 2, 4001+, 25/~
P.V.C. ! o
bin. Standard play, 00it. 8/8 P. & P. 1j- extra’ pcr fe(‘l 4 recls
5iin. standard play, 850it. 11/8 and over Post Free.

Full range of triple play Lafayette tape now available on all size spools
—prices onh request.

SELF-POWERED VHF TUNER
CHASSIS. (‘overing 88-95 Mc/s. Mullard
permeability tuner. Dims. 10} x 4} x
5in. high., Valves ECC85 and 2—EFs%
plus 2 diodes with EZ80 rectitier, Mains
transformer. Fully wired and tested.
ONLY £7.17.8 (carr. paid). Room dipole
12/6. Feeder 8d. per yvard.

SPECIAL OFFER PRINTED CIRCUIT AM-FM
CHASSIS AT ONLY £9

A small quantity of. Printed Circuit chas<s by famous mapufacturer.
Valves UY85, UCHSI, UF89, UABUK), ULR4 and OS5, O.p. trans, tor
2-3 ohm speaker. Chaseis 14 x 7 x Tin. Front controls concentric, leit—
Vol. and Tone; right—W/c and Tuning "Gold"” centre knobs provided.
2-dial bulbs Sockets. AFE, E: Ext. sp; P.UJ. Mains isolating transiormer
free. Covers Long, Med., VHF (87.101 ML/&) Uoused allghtl\ tarnished,
but not dirty; New Mullard Valves. Diai in gold and brown, size 13 x .ﬂm.

6-TRANSISTOR
PORTABLE — Fully Built

The “SCALA" for only 2£7.10.8, carr.
paid. B} x 2 x 5}in. high. Choire of
colours. Rexine. M.W. and LW,
Ferrite aerial, Battery 2/9 extra. Printed
circuit.  Nicely styfed. A professional
job. 3jin. apeaker. Fully tupable M.W.
and L.W. Superhet circuit,

100 mP. + 200 mF. ELECTROLYTIC. New 275 v, (350 v, surge).
4in. x 1}in. dia., 5{- each. {Tost 1/-).

“RERLISTIC”
“SEVEN’

7 'Tranaistor Superhet. 350
Milliwatt output, 4-inch speaker.
All cornponents mounted on a
mingle printed circuit board
size 5% x $}in. in one complete
assembly. Plastic cabinet, with
carrying bandle. size 7 1 10 x
34in. Externai Socket for car
aerial, Ferrite rod aerial,
Price for the complete parcel
including Transistors, Cabinet,
Hpeaker, etc,, and full Con-

struction Data: £5.1 9-6

P& P.4/6.
PP9 Battery 3/8. Data and instructions separately 2/6. Refunded if you
purcbase the parcel.

Any parts supplied separately.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER

BSin. x 2in. x 1iin. over transformers, Output for
Buitable for microphone. record player, guitar and radio
9-12 volt battery required. Frequency range 106 cps. to 35 Kcpa
Instruction sheet provided. Fully wired
Three types. 200uW, 28/6; 500mW, 35/-; 1 watt, 41/-,

PRINTED CIRCUIT.
3-ohm speaker.
input.
Push/pull output single ended.

ready tor use.
P. & P, 2/6.

THIS SUPERB SET for £9
(Garr. pd.)

§-tranaistor radio covered in sponge-cican
Duracour fabric, in 1aiest two-tone shades,
M.W. and L.W. ferrite rod. provision for
car aenal, 2-calour gcale. With PP9 bat-
tery giving 300 hours nse. Weighs under
4 Ibe. Wilh carrying handie. 12 x 7in. high
x 44in. at bace tapering to 2ip. at top.
Rrand new, fully guarantced. 3 push
Luttons. Huperhet cireuit, 5in. L.A.

5 WATT AMPLIFIER
Onr price ON1L,Y 58/- (post 5/-); a few hundred only; valves EFS1 and
E1R4 with metal rectifier; 8 x 4 x 1{in. high (5in. over EL84). Mains
trans. and o.p. with vol. and tone controle; on-off; vo-ax, input.

GRAMOPHONE AMPLIFIERS

11 watt type. With 5in, gpeaker. Bafle 12} 3 6in. 200-240 v. AC
ELS4 and Rectifier. Tone and Volume. On/off switch. Two knobs. Ready
to play. Useiul for Steren, 49/8, post 5/-.

4 watt type. Valves UY85, UF80 and ULR4. 200-240 v. A.C. Covered
baffie 13} x 7}in. (6in. speaker), 3 front controls; bass, treble, on-off/vol,
80/-, post 5/-. Douhle wound mains transformer,

HIGH QUALITY PUSH-PULL OUTPUT
AMPLIFIER

Chaesia 10 x 73 x 7}in. high over trans. Used, guaranteed and in excellent
order. New valvea EZ40, ECC83 and 2 x KI41; 8 watts. Mains trans.
tapped 200-250 voits. O.p. Trans,, for 3, 8 and 15 ohm. Choke smoothing.
On-oft/voi., and tone controls. For tuners, Record Players, etc., £8.15.0,
P. & P&/, We can modify tor Guitar inpnt for 15/- extra.

TRIPLE-FOUR STEREO PUSH-PULL OlTPUT
AMPLIFIER

Chassis 10} x 4% x 4lin. high, New prodiction. Valves 4 x ECL83 and
1—ECCR3. Two metal 1ects, Mains trans. and 2 o.p. trans. Beparste
control panel 7; x 4in. containing Mono/8tereo switch; balance; vol;
treble; bass. Braund new. £7.17.8. P. & P. 6/,

4-SPEED AUTOCHANGERS

00 511.10.0

" Carr. 51 each.

BATTERY ELIMINATOR

For 4 Low Consumption Valves (06 ranges) 90v. 15 mA and 1.4v. 126mA,
45/- (4/- post). 200-250v. A.l. Also tor 250mA, 1.4v. and %0v. 15mA at
same price. Two acparate units to replace existing hatteriea. 4 x 2§ 3 24in.
and 3 x 2} x 1}in

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH.

Toerms Available on Items over £5. end Sd. (stamps wi)} o) for 20 page
whistrated catahgue. Deinvey by return, L0 DL 20 exdma

ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS

GLADSTONE RADIO

“SCALA", CAMP RD., FARNBOROUGH, Hants,
Farnborough 3871 CLOBED SAT&

13 x 8 in. LOUDSPEAKER
Three ohm. Ceramic magnet of [atest txpe. RRAND NEW,
(post 3/6)

HEATER TRANSFORMER
Malns ipput giving 6.3v. 2 amp. Size 2} x 20 1 lin, (2}1n. over windingh
5/6 ea. TLers [0% for 12, or 20% for 30, P. & T. 2/ for 1 to 6, post free
more than ax.
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THE

SKYROVER

AND
SKYROVER De Luxe

General Specification
for both models

7 transistors and 2 diode superhet—8 waveband portable
receiver, covering the full Medium Waveband (180-576M) and
Short Waveband (31-94M) and in addition 4 separate switched
Band Spread Ranges on 13M. 16M, 19M and 25M/bands—with
manual Band Spread Tuning for accurate Station selection. I.F.
frequency 470Ke/s. Output 300MW. 5in. Ceramic Magnet P.M.
Speaker., Teiescopic and internal Ferrite Rod Aerial. All

ullard Transistors and Diodes. The coil pack and tuning heart
is completely factory assembled, wired and tested. The remain-
ing assembly can be completed in under three hours from our
detatled and easy to follow instructions. Operates on four
1.5V torch batts. (U2 or equivalent).

THE SKYROVER. Individual Details—cuntrols: Waveband
8elector, Volume Control with on/od switch, Tuning Control
with easy to read Dial Scale. In attractive plastis cabinet. size:
10 x 6% x 34in.. with metal trim and carrying han.de.

MAY RE"UT £10.09.6 AL

H.P. Terms 22/~ deposit and 11 monthiy payments of 21/~
THE SKYROVER De Luxe. Tone Control Circutt i8 incorpor-
ated with separate Tone Control in addition Volume and
Tuning Controls and Waveband Selector. ln sturdy wood
cabinets, stze: 11} x 64 x 31n. covered in washable material with
plastic trim and carrving handle. Also Car Aerial socket.

MAY BESULT £12,]9,6 ALIE

H.P. Terms 28/- deposit and 11 monthly payments of 24/8

Cirouit dlagram and data for each set 2/6 extra, free if all parts
bou€ht. Four U2 batteries included FREE, Add 5/- P. & P.
on each set.

THE PETIT ALC.

FULMITER »-narivie cuancrn 18/6 71"

(approx. same size as PP3 battery).

MORE TRANSISTOR RAI;IOS FOR
HOME CONSTRUCTION

THE “REALISTIC” 7
Seven transistor portable receiver—tull L. and M. waveband
covemi;e 4in. speaker. Full dascrlptlon last appeared April '64.
M BUIL 9 6 parts soid separateiy.
Ilnl Ler é 3/9 extra. P. & P, 4/6
Also l)l‘ l,uxo Model wn,h superfor PVC covered wood cabinet

and full view tuning dial.
MAY IIL BUILT £6 19 6 All parts sold separately,
FOR Battery 3/8 extra. P. & P. 4/6

THE “SPRITE”
6 tr&nslstor mini pocket receiver. Full L. and
erage. Size only 4 x 2} x ¥in, In sub
( A\ Leather case, ear-

l. BUlLl
BUILT f 79 l6 phone and battery
\ll parts sold separately. P, & P, 3/6,

READY BUILT BARGAINS
2 transistor pocket radto—complete with earpleoe talescopic
aerial, battery and case. Medlum waveband -42 [« o-u
Size 4 x 2} x 1lin., Complete with accessories. Free
Also § transistor modet. Long and medium waveband. Fully
built complete with earpiece, battery and leather 79 /6 Post
carrying case, Free

SUPER AMERICAN TAPE
LAFAYETTE B AND, FULLY GUARANTEED

RECORD LOW PRICES
ACETATE BASE

M, waveband
assemblies, 3in. speaker.

extra

MYLAR BASE

5in. Double play, 1.200{t. 15/- s1n. Long play, 900ft. .. 10/-
5%in. Long play. 1,.200{t. 15/~ 51in. Long plav 12001't. 12/6
Slin. Double play, L8OOTt. /6  Tin. Lons play. 1 1,800t 15/
7in. Stand. play, 1,200(t. 12/6 ISSAGE T. '5

7in. Long play. 1.800tt. .. 19/6

in. Doub‘a play. 2.400ft.” 25/-
P.V.C. 1 4/8
bin. Standard play. 800ft. 8/8 All other makes, types and
611n Standard play. 850ft.11/8  sizes in stoc

P & P. 1i- axtra per reel. 4 reels and over Post ree.

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON W9

TEL: CUNNINGHAM 9530
Hours of bnsiness: 8 a.m. to 6 p.m. Open all day
Saturday. Opposite Paddington General Hosbital,
Buses 8B and 36 pass the door.

Z & I AERO SERVICES LTD.

Retail 3hop:
85 TOT‘I‘ENHAM COURT ROAD. LONDON,
: LANgham 8408

Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON W.2, Tel.: PARK 5641/2/(3
FIRST QUALITY ELECTRONIC VALVES FOR EX-STOCK DELIVERY ]
0A2 &/-|6AM4  15/- 63N7OT 4/625Z0 /- DAF96  5/8 LIF:;ZA g;- 2 {05 g},:'z‘ %/Ie t‘ﬁfﬁm g;- TRANSISTORS
OA3  11/-[BAMB  4/-[63Q7GT 5/-[25Z6GT 8/6|DD41  7/- i .| PL X 2 8- . §
0A81 2;- 8AQD s;- ou(iq'r 9/625D7  8/-|DF66  6/-|EF40  9/- 9/-PLBY  B/8/UBCIL 6/8 g:va" 11%’/6 8‘(;5 - g;—
OB2  6/-6AS6  5/-I8U7G _10/-80C15 8/8DFY6  5/8EFIl  6/9|HVR2 7/-PL500 13/{UBCSL 7/~ oL E o
ocs 5/6/6AS7G 22/8.6vy 9/-[30F6  8/8|DK10 11/-|EF42 6/« KTSC 25/- PMA4  9/-UBFA0 /6 Oces e ocmp T
OD3  5/-6AT6  4/-gvaGg  3/g[30FL1 9/-|DK92 6/8(EF80  5/-IKT#6 15/-[PY33 10/~IUBFSD 7/ R o oaTn
4/8/8AUS  5/-igVEGT 5/-|30PL14 12/8|DK96  B/B{EFA3 KT8% 20/-PY30  4/B|UBL21 11/- G0 oo b (R
1A7GT 7/-18AVE  5/- 6X4 4. gomg 12/-| ngu 181-‘ gl{:gg 3/'6 l\\'}‘::\{ﬂ? ;:llé PYRL  5/8] 8 005-» R
7/8/6B7 5/~ 0PLL 10/6/DL98 /- h P .|
lodar 7-dnsa o R A3 HPIPNT0  Siimrss  4jeMHLDs 1/ e :; g Betof | ng’mnched 0C81 and one
1H5GT 7/-16BA6 706 35L6AT 6/8|DYRE 7/ EF95  5/-|MUL4 5 ) ;_, T on EB
INSGT 8/./6BES \ ESKCC 15{- EF98  9/.IN73 15/ Pyas 718| IR a0 Wb, (LR oo [l
5/-(6Bi0G ue/-m,w6 I~ E920C  7//EF183 5 0CPT1 24/ lEYROL  6f8 e pairforka] 0 L]
184 4/8/GIAHS l E1300C 10/-|EF184  7)-|OURP12 12/ PZ30  10/- A o i
185 4/8,6BJ6 s; lop1 {EINOF 15/ EMS7 - B/GPABCS0 7/-QQVe6 U Sv0t Marked: ‘ ;
1T4 3/-l6BK4 20/ 100 12/-lghgs " g B1SICC 10J-[ENS0 7/3|PCSG 12/ a5/ VP4l ) poAar 28 White  2/8
104 5/-|6BQ7A b3 75005  g-| FABCS0 8-|EL34  10/- PCY7 88 QQV03-10 UKz  Tfe Y “ = D S
1UB bj-|6BRT 11[6‘“”’ 71-50C16G 25/« EAF12  8/8|EL36 8/ PUCN ‘?/ 35/- UFSo  8/8 ellow ’ .
1X2A  7/-I6BRS 5/-1%5*%6‘3 1;1‘ 50L6GT §f- tm 3 13- r:{.37 1;53 :)Otxcsg w;-\mz 15/6]”:3 g;g
1X2B  7/-'6BW6 1124 (53R U SBC33  7-|ELY8  17/8 8 - 7
WL 14;-‘GB\V7 g; ‘12AT6  4/-(83 EBC4l  6/9{ELAL  7/ZPCCSY 10/ RIS 8/~ UFRS §/- SlLlCON SEMICONDUCTOR
2D21 8)- 6C5GT  8/-| 12AT7  3/=(8BA2 EBCBl 8/ EL42 7/- PCCING 10/-IRLIB  12/8UL4L /6 ECTIFIERS
34 8/6/6C8G  7/-(12A1G  5/6j00AV EBF80 6/6/E14L  8/6/PCFs0  5/g BU23  12/8,UL84  B/- 9ES, R00 p.i-v.. 200mA Y
3A5 7116086 5 12AUT  B-90CL EBPa3  /-EL83  7-IPCFPa2  6/8ITH41  10/-UM&0  §/- BY 100, 700 niv. 450mA | 8l
387 4/8/6CD6G 17/ ll"AV7 8/-ly7 FBNn 8/-IEEL84  5/~'PCFs4 10/ TH233 6/lUCI0 8/ Lucss ~ DDO38, "800 p.v..
308 3/-6CLE  10/<'12AXT  6/- 8au EBLL 11/ 1185 3/~ PCFR6 8- THuizl 31Uye1 8. 200mA .. .. .. 1%/8
JE29  50/-|6CW4  14f- ‘1’4Y7 H 11‘ BL2 11/-'ELS6 776/ PCFR0L 10/-/TP23  4/6)UN4L  5/6
6/8/6D3 7/8/121844 8- KLRT  8/8|PLFNO2 101. TP  4/-IUY8s
3Q3GT 6/6/6D4 16/ 12 A 6/o ELs21  6/- PCLL 8/~ TP2020 /6| VCR139A cAruong RAY TUBES *
5/-/D34 18], -‘1 64 8/-|POL*3  8/6|TT15 38/« 25/- =
3v4 5/8/61°7 4/8'1 wm 6/6/EMIL 9/6,PCLAE  7/6|TT21 82/ VP4 12/ o oo oo [HE
5R4QY  9/-[6F17 2 6/6 EM50 /6 PCLH4 8/ Uu/u 7/.1wam 8/3 BN e BB
sU4G -|6F23 10/-1959 716/ PCLSS 7G| U22 5f= X635 5/- IW;H-~ . . oo (b
5U4GB  6/-|6J4 9/-128C7 /815670 8/ PCLNS  8(-U24 18/ X79 18/- g ;g@ys e e o
5V4G <1675 f- 128G 3/-|BATH 9/-{PEN15  6/8/U23 11/-1Z68 7l X : R{":u ‘e . 0o ”5-
36 4/-617G 4/-‘ 2WJT 55698 10/- "EM5D3, 8:3 0[)6 A I = B
5YSGT 5/-6K6GT 6/«/128Q7 10/ 6146 It .| e
524 9;. GRT 5;. s e;-» ACTIN 1411 BC 1133 8310/-| U76 5/-| aive Bases Sy ¥ ¥ © 3352
5Z4GT  8/-'6KRG  4/-1194Q5  b/- ACK,PEN 84 7/-lUI9L  9/-lUSM4  1/8 bef o0 w0 me o0 A
BARG  B/- 8Lt 9)- 10BGH610/- 8/ ECHNL 53D |UsL  I2/8]UBMS  1/- & e -
AABL  8/6)6L6G 8- 2001 12/- A7] b/e‘u ;{m 9/86] t::’:; }g; ngk H-
6AF4  11/-6LIR  8/-200°L  14/- AZ3  BJ-IRC g - b
broit Bt R P B 1020 /6lUS0L  11j-BRG  1/8 SIGNAL DIODES
RAHG  11/-6Q7GF e/ ARG 5=l 8/ £ 3/91 Py 8/-{U403 1-1.0. 14- OARL | o9 oa .. 2
AAK5  5/- 8307 LAGT 8- 0133 9/- BCLRG 8- EZ81 4/6'PL38  168/-(USOL /- BAA 1/- (AR X .. . .. us
GAK6 7/ 88L7GT 4/6 25%4G B/BUY3l 58 EFD  12/- (/80  10/- PLAI _ 7/.'U4020 5/« BOG _ 2/9 GCIQR S 1

All onr valves earry fni} manulactorers’ kuarantes. Any [anlty item is repiaced immediately tres of oharge. Pletse sdd 2/6 in £ tor postage and handling.
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A SIMPLE

PRACTICAL WIRELESS 65

2-stage Amplifier

A ONE-VALVE RECORD PLAYER AMPLIFIER DELIVERING UP TO 3-5W OUTPUT

BY G. J. KING

HIS amplifier is designed to give good quality

reproduction of disc records for the smallest

possible outlay. Although it features a simple,
single-ended output stage and a modest one valve,
it 1s nevertheless capable of delivering a maximum
of 3-5W of audio.

At 2W output the total distortion is less than
0:5%, but as with any small amplifier of this
nature the distortion tends to rise rapidly towards
full output. At 3W the distortion is a little below

% and gets up to the 109, mark at full output of
the valve.

For many domestic applications the peak power
rarely exceeds 1 to 2W, for this is quite a loud
noise from a sensitive speaker system, and within

(x = 100) and the high slope of the pentode
(gm = 10mA/V at an anode current of 36mA)
provide a remarkably high overall sensitivity. In
a normal circuit the pentode section is fully driven
from a 50mV signal applied to the grid of the
triode section.

Thus. by the use of a crystal or ceramic pick-up,
quite a large degree of negative voltage feedback
can be applied overall and still the valve can be
driven to full output. Hitherto such circuit
technique has demanded the employment of a
separate pre-amplifier valve or very little or zero
negaiive feedback. This is one of the reasons why
previous single-stage record reproducing amplifiers,
such as those used in certain commercial instru-

240V
220V
O 200V
Piﬁgulip (]
e} AC mains
Volume [Treble to gotor
R1
447Kk,
C1--
200pF]
R2
1200
i i
Z ;..f.'.'.‘.'.'.'.'.l.'.'.'.'.'_'_'_'_'II'.'.ZIIZ'.'.'.ZZ:'.';.'

Fig. |: The complete circuit of the amplifier.

this range of power the amplifier has several hi-fi
attributes.

Audio Triode-Pentode Valve

The design is bhased on the Mullard ECLS6,
which is a fairly recent triode-pentode valve
evolved specifically for audio applications. Thne
high amplification factor of the triode section

ments of the popular price range, having quite a
long way to go to give anything approaching hi-fi
quality.

Apart from the valve, the quality of reproduc-
tion is tied closely to the design of the output or
speaker transformer. The goodness of this compo-
nent governs the amount of negative feedback
which can be applied before the amplifier goes
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unstable at certain frequencies where the phase
shift is excessive. Preferably, the transformer
should be free of resonances well above the
audible spectrum. Bad resonances at the top end
of the a.f. spectrum will tend to incite instability
with full treble lift.

The Circuit

The circuit is based on a design by Mullard
Limited, but with small alterations to suit the
application in mind. As shown in Fig. 1, a
completely isolated mains transformer is employed.
It was decided to adopt this safer method rather
than trying to cut costs by the use of an a.c.-d.c.
arrangement, for it was thought that experimenters
may wish to use the amplifier in conjunction with
some other equipment, such as a tape recorder, in
which case a “live” chassis would prove some-
what of an embarrassment.

To facilitate smoothing and to maintain the
lowest possible hum level a bridge h.t. rectifier
circuit was chosen. The bridge rect.fier is a contact-
cooled type with a current rating of 50--75mA.
The power section, in fact, has a very wide safety
margin, for the amplifier takes little more than
40mA. But this was thought desirable as it not
only allows the amplifier to be operated con-
tinuously over long periods without heating up,
but it also gives a bit of spare power should it be
required to fit a pre-amplifier stage for a tape head.

The triode section is arranged as a voltage
amplifier, with feedback applied to the cathode
circuit from the output of the pentode section. The
gain of the triode section is approximately 50
times. The pick-up signal is applied across the
volume control VR1, and from here it goes to the
treble control VR2 which, in conjunction with C1,
forms a passive RC network, giving continuous
treble cut from about 300c¢/s.

R3is the triode anode load which is fed from the

h.t. line through a two-stage filter RS5, C6 and
R4, C4. V1A is biased by the voltage drop across
R1 and R2 in series, and R3 is bypassed by C2 to
avoid degeneration due to negative current feed-
back. The feedback voltage is effectively applied
across R2.
" The signal at the anode of V1A is coupled to the
control grid of VIB via C3, with R6 as the grid-
leak. The screen of the pentode is energised at
RS. C6 filter, while the valve is biased by the
voltage dropped across the cathode resistor R7,
with C8 as the bypass.

The pentode operates with an anode load of
7k, so an impedance of this value must be reflec-
ted across the primary winding of the output trans-
former when the required speaker is connected
(see List of Components). One side of the
secondary is connected to chassis and the other
side to the negative feedback and bass control
loop. The secondary, of course, also connects
across the speaker.

Negative feedback is taken through the network
€S, C7, VR3 and R9. The parallel combination C5
and VR3 forms the bass control proper. This pro-
vides continuously variable bass boost from about
1,500c/s.

The main h.t. smoothing is achieved by 9 and
C10 and R8. Note that it may bec nccessary to

May, 1964

adjust the value of R8 to give 275V on the h.t. line,
relative to chassis.

Construction

A prototype amplifier was constructed in two
sections—the amplifier proper and a scparate
control panel. This was considered desirable for it
allows the control panel to be mounted almost
anywhere in a cabinet, for accessibility of the
controls, without having to bother too much about
the positioning of the amplifier chassis.

The control pane] is connected to the amplifier
chassis through three cables, two of which are
screened. A screened single conductor is employed
to couple the grid of the triode to the treble
control VR2. a screened double conductor for the
negative feedback and bass control VR3, and a

COMPONZNTS LIST

Resistors:
RI 4.7k02 5% R6 IMQ 109,
R2 1200 5% R7 1800 2W ww 5%,
R3 220kQ 59 R8 500 2W 109%
R4 12k 109, R9 1-8k 5%

RS 3-3kQ 109
All IW carbon unless otherwise indicated
Potentiometers:

VRI IMQ log. with two-pole on/off switch
VR2 500k (1 linear
VR3  10kQ log.
Capacitors:
Cl 200pF ceramic 109,

c2 SOuF electrolytic 12V

Cc3 0-1,F paper 350V

C4, 6 8 16uF electrolytic 350V
C5 0-25uF paper 350V

c7 470pF ceramic 10%

Cc8 S0uF electrolytic 25V
C9, 10 324 32uF electrolytic 350V
Miscellaneous:

Ti Speaker transformer. Ratio 46 : | for 3Q
speaker, or 2| : | for 15Q speaker. Primary
inductance [OH. (Radiospares “Hygrade’).

T2 Mains transformer. Secondaries 0-250V
75mA; 6:3V 1-5A (Radiospares ‘Bridge”
type).

VI ECL86

MRI| Bridge rectifier, 250V 75mA :
One B9A valveholder, nylon loaded and with
screening skirt. One two-way and one four-way
tag strips. One two-way speaker socket. Solder-
ing tags, 6 and 4 BA nuts and screws. Screened
cable, single conductor and also double conduc-
tor. Connecting wire and flex. Three control
knobs. Metal for chassis.

length of plastic flex for the circuit between the
maing primary of T2 and the on/off switch SI,
which is ganged to the volume control VRI.

The inter-connecting cables should not exceed
about 18in. in length owing to the high impedance
of the input circuit. and because of the high sensi-
tivity of the ECL86 the utmost of care must be
taken to avoid stray capacitive coupling between
the grid of the triode section and the anode circuit
of the pentode section. Excessive unwanted
coupling here will result in instability which will
increase in severity as the treble control is turned
up. The negative feedback will also be adversely
affected due to phase shift effects.

The connection to Pin 1 should, therefore, have
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PORTABLE TRANSISTOR RADIOS
BACKED BY SUPER AFTER SALES SERVIC

ROAMER SEVEN Wk il

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Long Waves, Trawler Band and two
Short Waves to approx. 17 metres. Push-pull output for
room filling votlume from rich toned heavy duty 5in.
speaker. Air spaced ganged tuning condenser. Ferrite
rod aerial for M & L waves and telescopic aerial for
S Waves. Simulated hide case with gilt trim and shoui-
der and hand straps. Sizc 9 x 7 x 4in. approx. The
perfect portable and the ideal car radio. (Uses PP9
battery available anvwhere.)

“Home, Loght,
AFN, Lar, ull
Hl goent tolwne.
Gt Dbk l

TRANSONA FIVE

® 7 stages—5 transistors l
and 2 diodes.

Fully tunabte over medfum
and Lony Waves and Trawier
Band. Incorpyrates Ferrite
rod aerial, tnning condenser,
volume control, new type fine
tone super dynamiec  Ziin.
speaker etc. Attractive case.
S17e 64 x 44 x 14n. with red
speaker grille.  (Uses 1289
battery avallable anywhere).

42/6

P. & P. 36,

: Total cost of ail

Parts Price List gnd easy parts now only

build plans 2/-

SUPER SEVEN

@® 9 stages—7
and 2 diodes

Covers Medium and Long Waves
and Trawler band. Completely
portable—has built-in  Ferrite
rod aerial tor wonderful recep-
tion. Push-pull output, 3in.
speaker (will drive larger speak-
er). Size Tt x 5} x 1jin. (Uses 9v.
| battery, available anvwhere,)

(Telescopic Aeriaul for Trawler

I
!
I
I
|
I
I
I
I
I
|
|
I
|
|
I
Band <(optional) extra. 6’/11.'
!
I
|
|
I
!
!
I
I
!
|
!
!
I
I
|

transistors

) niw (ILELIE I
3 ”';’ t

Total cost of all £3. I 9.6

parts now only
P & P. 36

Parts Price List and easy build

ROAMER SIX
FREE!

Miniature Earprece, plug and socket (value 9'6)
and cetails of conversion to private listening.

@ 8 stages-6 trans-
istors and 2 diodes.

Listen to stations
hall a world away
with this 5 waveband
portable. Tunable on
Medium  and Leong
waves, Trawler Bund
and two Short waves
Sensitive ferrite rod
aerial and telescopic

aerlal tor  short
waves. Top grade
transistors, 3-inch
speaker., handsome

case withgilt fittings

Size 6} x 44 x l}in,
Farts Price List and l
easy build plans |-,

Total cost of all
parts now only

£4. I 9.6 P. & P. 36,

5 WAVEBAND
PORTABLE OR
CAR RADIO
Amazing performance
and specification

Total cost of parts now only

£5.19.6 "

Parts Price List and easy
busid plans 3/,

&P,
56

TRANSONA SIX |NEW!

@ B stages—b6 transistors
and 2 diodes.

Thi= 1v & Top perturmance
receiver covering tullbledium
and l.ong Waves a Trawlier
High- Ferrite
magnet Jin. speaker makes
listening a pleasure. Push-
pull transformers for ampln
power.  Ferrite rod acrial.
Many stations iisted 1n one
evening including Luxem-
hourg loud and clear. Attrac-
tive case in grey with ped
grille. $1ze 64 x 43 x 1hin. (Uses
'P4 battery available any-
where) (Carrying strab 2/- ex.)
Total cost of all

P.&P.
parts now only 59/6

MELODY SIX
FREE!

Parts Price List
and easy build plans 116

- . amgzed ol volums omd
perforimance . . . has really coms
up (o my erpeciations.”

S. G, Stockton-on-Tees
Mimature Earpiece, plug and socket {value 976}
and details of

conversion to private listening.

@ 8 Stages—& transistors
and 2 diodes.

Our latest completely portable
transistor radio covering me-
dium and long waves. Incorpor-
ates pre-tagged circuit board,
51n. heavy duty speaker, top
grade transistors, volume con-
trol, tuning condenser, wave
change slide switch, sensitive
bin. ferrite rod aerial. Push-pull
output, Wonderful reception of
B.B.C. Home and Light, 208 and
many Continental stations.
R Handsome leather-100K pocket
size case, only 6t x 3! x 1iin. approx., with gilt speaker grille and
supplied with hand and shouider straps.

Total cost of all £4 9 P. & P.
Y O

parts only 30,

POCKET FIVE

@ 7 stages—5 transistors and 2
diodes.

Parts Price Lisi and
easy build plans 2/

Covers Medium and L.ong Waves and T ———
Trawler Band, a teature usuallv |l II'| |:- M
found in only the most expensive | | |
radios. On test Home, Light, Lux- II I|. | It |

; i

embourg and many Continental III" " |
stations were received loud and SELLL Lt )
clear. Designed round supersensi-

tive Ferrite Rod Aerial and fine tone g
2%1in. moving coil speaker, built into attractive black case with
red speaker Brille. Size 53 x 1% x 3}1n, (Uses 1289 battery available

anywhere.)
42/6

-—

Parts Price List and
easy build plans 116

Total cost of all

parts now only P, & P. 3/

All components used in our receivers may be pur- 1
chased separately if desired. Parts price lists and |
easy build plans supplied free with sets of parts |
or available separately at fixed prices stated. 1

Radio Exchange Co.

27 HARPUR STREET, BEDFORD
Phone 2367 Opposite Co-op. 9—5 p.m. 10— p.m. Sats.
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WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER
MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT

ROD AERIAL—RA2W

6in. long, ¥sin. diameter, connections to tags
on Coils. For 208pF tuning capacity. Complete
with Car Aerial Coil ...
OSCILLATOR COIL—P50/1AC

M.W. covered with 176pF tuning capacity, L.W.

by extra padder . . 5/4

1.F. TRANSFORMERS

1st and 2nd Sfdge—PSO/ZCC ven Y] 5/7
(2 required)

3rd Stage—P50/3CC 6/-

DRIVER TRANSFCRMER—LFDT4 ... .. 96
OUTPUT TRANSFORMER—OPTI ... .. 106
PRINTED CIRCUIT—PCAl ... ... .. 9,6

In response to many requests we have redesigned the output stages to give 500 mW and to enable
o standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate
leaflet available on receipt of stamp.

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS .. .. .. o e oo oo 25
TRANSISTOR AF. AMPLIFIER TYPE AF.1—LOW IMPEDANCE INPUT, 3-TRANSISTOR, 500 mW
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... ... .. .o oo oo
WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

3/6

The New Picture-Book'way of learning
B ASI ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

You'll find it easy to learn with this out- The books are based on the latest research
standingly successful new pictorial method— into simplified learning techniques. This
the essential facts are explained in the has proved that the Pictorial Approach
simplest language, one at 2 time; and each to learming is the quickest and soundest
is Illustrated by an accurate, cartoon-type way of gaming mastery over these
drawing. subjects.

“...--..-.------.-----
The series will be Ml

of exceptional ™ To Selray Book Co.
- value in training .
mechanics and [ 60 Hayes Hill, Hayes, Bromley, Kent
technicians in Electri-

city, Radio and Electronics. W Please send me Without Obligation to Purchase, Basic Electricity/

Basic Electronics on 7 Days Free Trial. 1 will either return set,

. carriage paid, in good condition within 3 davs or send down

WHAT READERS SAY E pavment of 10/« (Basic Electricity) foliowed by 6 fortnightly pay-

ments of 10/=, Down pavinent of 12/- (Basic Electronics) followed

“Learnt more in part 1 than the previous 2 vears.” LM.J., | | by 6 fortnightly payments of 12/-. Alternatively, 1 will send 63/«

Durham. *“I am convinced that I am on lo somethung (Basic Electricity—5 parts), 75/- (Basic Electricity—6 parts
really worth while.” J.L.P., Fife. “Without doubt they are =~ post free. This offer applies to United Kingdom only.

the easiest to follow books I have ever studied.” W.]., . . :
Aylesbury. “Congratulations on @ well planned casy o - Tick against set required (only one set allowed on free trial).

learn series.”” M.K., Horsham. ‘‘First class, I cannot BASIC ELECTRICITY [} BASIC ELECTRONICS (]
praise them too highly.” ].J., Taunton, N Signature
A TECHNICAL PRESS PUBLICATION (If under 21, signature of parent or guardian)

l BLOCK LETTERS BELOW

POST NOW FOR THIS OFFER 1! Name

FULL POSTAL

Address
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Mains
transformer

AC.

AC,
©Mr1 ©

+

Output

transformer

AC. mains
to motor

Screened
double conductor\

\\-\:\:\;\."\:\.‘\‘\:\:\:\\\

ged Screened

single
conductoer

Tags marked ‘MC denote earthing connections
to chassis

Fig. 2: A suggested construction layout for
the amplifier and its wiring.

black
To MC mauns To RU

the shortest possible length of inner conductor
exposed from the screened lead, while the screen
itself must be bonded to chassis at the solder 1ag
clamped underneath the valveholder securing nut.
Further, the anode lead to pin 6 should be routed
round the far side of the valveholder, us shown in
Fig. 2.

Care must be taken to ensure that the inner con-
ductors of the negative feedback and bass screened
coupling are not inadvertently reversed during the
construction. This can be avoided by the use of a
screened double conductor in which the conduc-
tors are coloured red and black. Both screened
cables must be bonded to chassis at their screens
at both ends—at the amplifier and the control
punel. Inefficient " earthing” will cause instability
and a high hum level.

If the interconnecting cables are extra long the
hum level may be higher than necessary. and in
some cases it may be possible to minimise it by
connecting a separate, fairly large diameter flexible
conductor from a soldering tag on the amplifier (as
close as possible 1o V1) to a similar tag on the
control panel (as close as possible to the volume
control). The screened outer conductor of a length
of coaxial cable is highly suitable for this applica-
tion, after first pulling out the polythene-covered
inner conductor,

Component Layout

The layout of the components and the point-to-
point wiring are given in detail in Fig. 2. The
dimensions of the amplifier chassis will depend
very much on the size of the muains transformer
and output transtormer. while the control panel
can be any size to suit the application which the
experimenter may have in mind. The controls on
the latter, however, should be grouped as closely
as possible together to avoid extra-long inter-con-
necting wires.

Both the chassis and the contro] panel can be
made of 16s.w.g. aluminium sheet and, although
the main amplifier can be built direct on to a flat
piece of aluminium, for the sake of rigidity the
sides of the chassis are best bent at right-angles to
form a very shallow chassis with quarter-to half-
inch sides. In application, the chassis may then be
mounted on pillars or wood strips.

In the prototype a through-chassis type of mains
transformer was employed, as Fig. 2 shows, but
there is no reason at all why a chassis-mounted
type of transformer could not be used. Rubber
grommets would then be emploved to feed the
transformer connections through the chassis.

The output transformer is mounted on the top

—continued on page 78
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BOOKS REVIEWED

Dlsé RECORDING AND REPRODUCTION
By P. J. Guy. 256 pages, 5} x B} ins. Price 42s.

RADIO RECEPTION
By H. Henderson. 256 pages. 51 x 8} ins. Price 42s.
Both published by Focal Press Ltd.

YHE idea of a series of books, each one self
Tcontained, which dovetail to form a single

authoritative work is an excellent one. Such
a series is The Technique of Sound Reproduction
which, edited by John Borwick, comprises sixX
works covering the whole field of hi-fi sound
recording and reproduction. Each book is written
by a specialist and a uniform technical level has
been aimed at throughout the series. Two books
in this series are reviewed this month; we hope
to review others in due course.

DISC RECORDING devotes the first six
chapters (80 pages) to definitions of the nature of
sound- and to the theory and practice of modern
disc recording from the microphone to the
processing .of records. The bulk of the book
covers the component constituents of disc repro-
duction—styli, pick-ups, motors, amplifiers, etc.
Supplementary chapters deal with such aspects as
stereo reproduction, hum and motor troubles,
_equalisers, response measurements, etc.

A valuable section is made up of five appendices
~which provide a wealth of design facts and
.formulae on such things as negative feedback,
‘recording and reproducing equalisation, constant
resistance faders, etc. This arrangement of
grouping the mathematical material at the end of
the book not only makes it a very useful reference
section but permits the author to develop his main
chapters -without having to digress with formulae
and calculations.

To sum- up: For those who have progressed
bevond the stage of simple amplifiers or wish to
fill out their knowledge of the many factors
_involved in modern recording and reproduction of
gdli1sci§ this will find a welcome place on the book-
shelf. :

« RADIO RECEPTION is perhaps the * odd
man out ™ in this series, for it is the only one not
dedling exclusively in purely audio matters. Its
inclusion, however, is justified in that radio tuners
are needed to receive the high-quality v.h.f.-f.m.
broadcasts.

The first three chapters deal with basic theory
and your reviewer cannot quite decide whether
this is to be applauded or condemned! There are

. s0 many books available covering these aspects in

~much ‘greater detail that the space could well have

- been used to elaborate on more practical matters.

~ However, the chapters are very well written and

» will serve as a general “refresher” for those
already. conversant with basic theory. They also
serve 'to point to the overall level at which the
following chapters are aimed. These chapters deal
with the r.f. amplifier, frequency changing, i.f.
amplification, demodulation.

No audio circuitry is described. this being dealt
with in a separate volume. These sections give
data for both valve .and transistor circuitry and
practical values are given in many instances.

Alignment and Performance has just over five
pages and. although it cannot be faulted as such,
perhaps a more extensive and more practical
treatment would have been beneficial. This is
followed by a section on commercial receivers and
tuners with circuit diagrams and descriptions.
Here again some criticism: the circuit diagrams
are obviously reprinted copies from manufacturers’
literature and consequently they are all in different
styles and in some cases are so small as to present
a decided strain on the eyes. For the price of this
book it would surely not be unreasonable to
expect circuits to be redrawn to suit the space
available. And one circuit has no component
values shown at all!

Two good chapters follow—Receiving Aerials
and Stereo Reception and Transmission. The
book concludes with a short glossary and a biblio-
graphy.

A useful feature (both books) is the listing of
main headings at the beginning of each chapter.—
D.C.

SILICON CONTROLLED RECTIFIER DESIGNERS’
HANDBOOK

Published by Westinghouse Electric Corp. Pennsylvania.
274 pages, 51in. x8}in. Price lés.

circuit design engineers with the characteristics

of npnp four-laver semiconductor devices
such as the conventional silicon-controlled recti-
fier (SCR) and the gate-controlled switch (GCS).

THF, purpose of this handbook is to familiarise

Principles of operation, methods of copstruction,
ratings and characteristics. of these devices are
described. In the large section dealing with
applications of the SCR and the GSC the follow-
ing are among the subjects treated to detailed
analysis: switching circuits, d.c. to a.c.. power
inverters, ultrasonic generators, servo amplifiers,
d.c. choppers and ignition systems.

The section Design Data, or *“ working tool”
information, as it is aptly sub-titled, comprises
40-0dd "pages of tables and curves all relevant to
SCR. GCS and other rectifier circuits—a valuable
compilation of data from widely scattered sources.

The handbook includes specifications giving the
mechanical, electrical and thermal characteristics
of each Westinghouse type currently available.

Distributors of this handbook in the U.K. are
the ‘Westinghouse -Brake -and Signal Co. Ltd., 82
York Way, King's Cross, London, N.1.—F.E.B.
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COMPONENTS - HI-FI - BOOKS - SERVICE
24-HOUR MAIL ORDER SERVICE with all goods guaranteed.

% FREE POSTAGE on orders over 20/-: add 1/- postage if under.
% LOWEST PRICES FROM BULK PURCHASING AND MANU-

“THE CONSTRUCTOR’S PARADISE”

BEAR HUDSON LTD.

63 GOLDHAWK RD, SHEPHERD’S BUSH, LO PHONE:
Now open at |1 JERDAN PLACE, FULHAM, LONDON,

FACTURING

NDON, W.12 sk 2581

S.W.6. Phone: FUL 3405 BERNARDS BOOKS FOR

MICROPHONE OPPORTUNITIES

“Planet” SUPER X-TAL MIKE

Pantastic value. Beantifully made modern styled cryatal
mike in strong plastic housing. With approx. 5it. sheathed
cable and miniature jack plug. Response 5 to 13,000 c/s.
High impedence. Guaranteed. List price 30/-.

TSL «AUDIO HEART”

A VERSATILE HI-FI TRANSISTOR AMP.

Uses 2 x 81D trangistors with 2 x OC81 in push pull to
give full watt output at 3-3 ohms. Input sensitivity
5 to 10mV for 1 w. out. Operating voltage—6V.:

Ty an

TRANSISTOR CONSTRUCTORS
183 1y n o e 5/

TV set using mimpie Post free

wiods. 2 l6

Teated Transistor Cir-
cuits using Modules.
Post free

185 Receiver Cirewt using 5/'
MATs. Post free
186 Tested Superhet Short- 6/_

wave and Communica-

tion Receiver Circwits Pos! free

uging MATs.
Send 6d. for full catalogue of Bernards

Radio Books. We stock the Parts You
Need for the Circuits too!

184

Teated Shortwave

LIST
30/-

SINCLAIR
MICRO-6

The worti's smallest and
most amazing radio. All
parts to build. inc. earpiece

and  instructions 59/6

come to
We supply all Sinelair designs

MAKE YOUR CRYSTAL
P.U. REAL HI-FI WITH
THE TSL CONSTANT
VELOCITY EQUALISER

$7 x 2.2” x 1.2°. Kesponse t0-15,000 c/s.
This superb amplifier is characterised by exceptional
stability, providing Tull output at up to (05
Available ready built or flor building vourself,
Guaranteed. With transistors. transformers, ete., etc.,
and instructions.

BUILD IT FOR

Ready bult and tested 59/6

TSL Mk. 2 THREE CHANNEL MIXER

The most popular low-price
mirer ever madel Can be
ased with any tape recorder.
Complete with colour-coded
plugs, modern coutrols. Gold 47 / 6
bamnier fimished steel case.

HLP.2 CROSSOVER NETWORK

¥or use between bas=s and treble speaker
units. fRnsures smooth response over
entire audio spectrum and is ~ssential to

47/6

BEST OF ALL
B.H. “HI-FI 147
with integrated
tone controls and
mix facilities

A real break-through in hi-fi value! This superb amplifier

This  re-

markable

g new TSL

<P develop-

m e n t

wnables

3 quality

slmost as

e _,/ good ae the
o finest  profes-
sional mag-

designed by Dr. W. J. May incorporates valuable features
including two high gain inputs, each with its own voinme
control to permit Inixingl Multiple neg. feed-back loops
can be varied. Rohust design using «uality compouente
means dependability at all times. Freqneney response—
25-23,000 s F2dB. Separate buss and treble eut and lift
controls. Qutput -3 or 15 ohms. With punchedt chassis,
elegant escitcheon plate. valves and instructions.
FANTASTIC VALUE AT THE PRICE!

Complete kit of Built and
parts as deserihed £9'9'o tested

netic bick-ups to be obtained from
erystal or ceramic types. With it, even
chieap record players become first-class
instruments. With good equipment
resuits are astonishing. 1deal for B.8.R.,
Coilaro, Garrard and Acos. With piluge
for tmono or stereo. 3 years' 30

gnarantee. Ready for use. /-
Thousan:e sold. POST FREE

TRANSISTOR OPPORTUNITIES

perfect hi-fl reproduction. ¥itting metul cover with handle, 32/8. £11.11.0

Orders by post to BEAR HUDSON LTD., Dept. PW5, 63 Goldhawk Rd., London, W.12

0C.71 —special ofter, 3/9; 0C.45, 5/8;
0C.44. 6/-; 0C.189, 8/-, MAT 100 or
120, 7/9: MAT 101 or 121. 8/8; ADT.140
with 500 roc/s cut-off. 15/-.
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A Mains
Distribution Panel

BY G. R. SIMPSON

mains distribution panel consisting of one
fused mains input and three switched mains
outputs with a neon indicator to signify that the
board is alive, and a 0-300V a.c. voltmeter.
The purpose of the panel is to accept the current

THE circuit diagram (Fig. 1) shows a simple

from one mains input and to redistribute it
Output 1 Output 2 Output 3 Mains input
ele| [e|le| [e]e e e‘
|
olo| |e|e| |o|e @ o
d Voltmeter—
Neon
indicator
L Lo o

through switches to the three output terminals.
More output terminals can be built in if desired.

Not only does the panel eliminate the need for
double-adaptors. but enhances the appearance of
the work-room layout and provides a central panel
from where any piece of equipment can easily be
switched on,

The chassis construction of the mains distribu-
tion panel is very simple. A small biscuit tin could
be used, or alternatively, a laminated plastic on

PRACTICAL WIRELESS 73

plywood face, with 2in. x lin. wood for the edges
fuced with laminated plastic and a plywood base-
board with fc.r small rubber feet.

A d.p.s.t. switch is used for the mains input
while the output switches are s.p.s.t. The input
and output terminals are provided by a row of SA
block connectors mounted on the surface of the
panel. This row of connectors should be covered
by means of a strip of plastic material to prevent
the possibility of the live terminals beimg touched
by hand. The fuse can either be the Sylok type
or the flush panel mounting. and should be rated
in such a way that if a short should occur. the
pane! fuse would be blown and not the house fuse.

For the connections underneath where redistri-

Fig. t: The simple circuit of the umt.

bution takes place, 10A block connectors are used
The voltmeter has its own switched circuit.

The panel shown in the photograph is slightly
more elaborate than the unit just described. It has
seven fused and neon indicated outputs, provision
for the voltmeter to be used externally. two non-
switched outputs and provision for a time switch
cut-out.

JOIN THE PRACTICAL GROUP

PRACTICAL TELEVISION ... e 2/-

Every Month

PRACTICAL MOTORIST ... ... .. .. I/9

Every Month

PRACTICAL HOUSEHOLDER 000
Every Month

o 1/6
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: GIGEH, 188 Gunnersbury Avenue, Acton, Lon-
don, W.3.

Any local radio enthusiasts interested in joining this society are
invited to attend the monthly meetings which are held at the
A.E.U Club, 66 High Road, Chiswick.

When the Club assembles for its next meeting—on I4th April—
members will be carrying out some Comparison tests on receivers.

BRADFORD RADIO SOCIETY
Hon. Sec.: E. G. Barker, G30OTO, 63 Woodcot Avenue,
Baildon, Shipley, Yorkshire.

Society activities for March began with a junk sale on the |0th.
A fortnight later however, came the more formal occasion of the
Annual General Meeting, held on the 24th.

CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec.: J. Rose, G3OGE, 63 Broomfield Road, Beckenham,
Kent.

On 6th March members were entertained by G3JEQ, who was
talking about his portable operation from Scotland.

Later in the month a number of members made a visit to Crystal
Palace Amateur Radio Society in the first round of the inter-club
quiz. On 3rd April it was the turn of Clifton to play hosts to Crystal
Palace members, in the return half of the match.

FLINTSHIRE RADIO SOCIETY
Hon. Sec.: A. Antley, Fairholme, Fairfield Avenus, Rhyl,
Flintshire.

After the usual practice period of slow morse, the March meeting
of this Society—held on the 3lst—continued with the main part
of the evening’s programme which proceeded under the titie
“Animal, Vegetable or Mineral’”.

MELTON MOWBRAY AMATEUR RADIO SOCIETY
Hon. Sec.: D. W. Lilley, G3FDF, 13 Melton Road, Asfordby
Hill, Meiton Mowbray, Leicestershire.

At the meeting on 26th March, junior members of the Society
brought along probiems they had met as beginners to amateur
radio, for discussion amongst other members at this open evening.

LIVERPOOL AND DISTRICT AMATEUR RADIO
SOCIETY

Hon. Sec.: H. James, GIMCN, 448 East Prescot Road,
Knotty Ash, Liverpool 14.

The Society’s annual Hamfest was held on 7th March. This took
the form of a dinner and dance and proved to be a memorable
occasion for all members who attended. Three days after this
members met to hold a Hamfest ‘““post mortem™.

The next two meetings were held on the [7th and 24th of the
month and were respectively, a film show and a junk sale. Activities
for the month ended with members taking part in a two~team quiz
on the 3lst.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

On I8th March, a group of members visited the Tape Recorder
Lentre in Halifax, where they were entertained by an interesting
demonstration of hi-fi equipment.

AA'IWCMW began the programme for the new month on Ist
pril.

READING AMATEUR RADIO CLUB
Hon. Sec.: R. G. Nash, G3EJA, “Peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

The only meeting for March was held on the 28th and was
devoted to gear for mobile operation.

SALOP AMATEUR RADIO SOCIETY
Hon. Sec.: K. E. Jones, G3RRN, Greystones, Shrewsbury
Road, Church Stretton, Shropshire.

The lecturer at the meeting on I2th March was the Society's
secretary, Dr. K. E. Jones, whose subject that evening was "‘Man,
Medicine and Electrons”.

SCARBOROUGH AMATEUR RADIO SOCIETY

Hon. Sec.: P. B. Briscombe, GBKU, “Roseacre”, Irton,
Scarborough, Yorkshire.

The full programme of events for March included a film show
given on the 12th. This was followed a week later by a talk con=
cerning simple formulae for the Radio Amateur’s Examination.

At the final meeting for March, on the 26th, members were
invited to deliver a five-minute address on any radio subject of
their choice.

April began with a surplus sale on the 2nd.

SOUTH BIRMINGHAM RADIO SOCIETY
Hon. Sec.: T. W. Legg, Flat 3, 80 Alcester Road, Birming-
ham 23.

The March meeting of this Society was held on the [9th, when
members who attended heard a tape recorded lecture.

SPEN VALLEY AMATEUR RADIO SOCIETY

Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds.
Members who attended the meeting on 7th March heard a

lecture entitied “Communication Satellites”. This was followed at

the next meeting by a talk on “Silicon Semiconductors” given on

18th March.

STOCKPORT RADIO SOCIETY
Hon. Sec.: R. R. Diamond, G3SFN, 102 Chatsworth Road,
Hazel Grove, Cheshire.

A recent innovation at meetings of this Society is the oppor-
tunity given to ali junior members to discuss with a senior member,
any questions or problems they have concerning their hobby.
These discussions are held for 15 minutes before each meeting
begins.

The highlight of the programme for March was the Ladies’
Evening held on the |lth, At this event, members brought along
their Y.L.’s and X.Y.L.'s for an evening's entertainment which had
been organised for them, and for the opportunity to meet other
members.

One of the oldest members of this Society, G2ARX, announced
recently that he would present to the Society a Cup, to be awarded
annually to the winner of an equipment construction competition,

STOURBRIDGE AND DISTRICT AMATEUR RADIO
SOCIETY
Hon. Sec.: R. A. G. Maclintosh, 50 Field Lane, Oldswinford,
Stourbridge, Worcestershire.

The Annual General Meeting of this Society was held on 10th
March, when official Society business was reviewed.

UNIVERSITY OF KEELE RADIO SOCIETY
V. J. Reynolds, G3COY, 90 Prince’s Road, Hartshill, Stoke=
on-Trent, Staffordshire.

This Society is currently engaged with plans for its participation
in the Midiands Mobile Rally, to be heid at Trentham Gardens on
19th April. On this date, the Society will perform the duty of an
out-station on the talk-in network on 160m. During the Rally the
station will be on the air under callsign G3COY on 1960kc/s.

WEST KENT AMATEUR RADIO SOCIETY

R. Trevitt, 28 Dales Avenue, Tunbridge Wells, Kent.
Because of the Easter holiday, only one meeting was held during

March, this being on the 13th, At this meeting members saw 2a

demonstration of various pieces of test equipment,

MIDLAND MOBILE .RALLY

This year’s rally is to be held on 19th April at Trentham Gardens,
Trentham, Nr. Stoke-on-Trent, Staffordshire.’ Talk-in stations will
be provided on 160m, 80m and 2m.

Organised jointly by the Midland Amateur Radio Society and the
Stoke-on-Trent Radio Society, this event should prove to be an
enjoyable occasion for all those who attend. In addition to the
rally of mobiles from all over the country, an exhibition of radio
society and trade stands will be staged, and of special interest will
be a display of amateur television.

In the g.rounds, the R.A.F. mountain rescue unit will give
demonstrations and there will be water ski-ing on the lake.

v
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ToP QUALITY—LOW cosT /& R G\ AMATEUR RADIO EQUIPMENT
F~ AN

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR-KITS.

CR 66 COMMUNICATIONS

RECEIVER

THE FINEST
SUPERHET
KIT EVER
OFFERED
Hundreds of testimoni-
als (can be seen at our
offices) prove this
highly sensitive top
quality receiver to be
the finest value ever offered. No technical knowledge or equip-
ment is required. Assembled Coil Unit and I.F. Transformers are
factory aligned. Frequency range 540 Kc/s to 30 Mcis in 4
bandswitched ranges. Separate Electrical Bandspread. Regenera-
tive |.F. stage for maximum gain and B.F.O. Panel aerial trimmer,
AVC, Standby, Speaker switches. 3 watts output for 2-3 ohm
external speaker. Valve line-up: ECHB8I, EBFBY. ECCB8I. EL84,
EZ80, EM84. Tuning Indicator. Modern styling in Silver Grey

Cabinet 16 x 64 x 8% in.

Complete Kit, 17-page Instruction Manual ... £19. 2.6
Ready Built . £21.12.6

"$" Meter Model Kit .. £10, 2.6
Ready Built .. £23.15.0

Carriage on all models 6/-. H.P. Terms available on request.

I  P.R.30 R.F. PRESELECTOR

| Frequency range 1.5-30 Mc¢/s. Substantaliy impraves the perform-
ance ol any superhet receiver

I G4HZ writes . . . I am

I delighted with it, itimproves my
Eddystone 640 in all respects.
The difference with the Pre-
selector s fantastic, @ weak
signal on 15 metres about 52

Ichanged to SB. On the L.F.
Bands, unwanted noise and

| mush is cut out.
G3RIA writes . .. The results

I In comunction w:th my Eddy-

' stone 888 are amazing. Signals are twice as strong with much
higher signal/noise ratio. A first-class product well worth the money

I The P.R.30 uses EFIB3 Frame Grid R.F. Amplifier and provides
up to 20 dB gain. Features include vernier tuning, gain control,
selector switch for either dipole or end fed antenna. External

I power supplies (obtainable from Rx). Smart styling in grey and
black. Complue READY BUILT, with all plugs, cables.

1 Now available in two models.

15 P.R.30 (o? e(xternal power supplies 180-250 volts H.T.. 6.3 volts

amp. L obtainable from receiver).

| £4’ l 7 Carr. 36,
P.R.30X self powered with internal power supply far 200-250

| voit A.C. Will provide 200 volts up to 25 mA and 6.3 volts

I | amp. for other accessories. £7 2 0 e

CODAR-KIT CR 45 MAINS T.R.F. SHORT WAVE RECEIVER

World-wide short wave reception, North-South America, india, Russia, Far East, Australia,

Superb modern stylin

and 3 Coils, 10-28, 25-75, 60-176 metres.

amateurs, shipping, etc.

% Separate electrical bandspread.

% Three slow motion vernier drives.

% Low loss polystyrene plug-in coils, factory aligned.
% Dials calibrated in frequencies and degrees.

Y Power output 3 watts for 2/3 ohm speaker.

% Valve line-upt ECCBI/EL84/EZ80.

Y Front Panel Silver and Black, control knobs Grey.
% Provision for panel phone jack.

and Top quality components throughout. Complete CR 45 CODAR-KIT, with valves
Instruction Manual || pages, less Cabinet,, .

£7 5 0 Carrv. 416

CR 45 Cabinet Silver Grey 12 x 5§ x 7in. with sliding door for easy coil changmg and deuchable louvred rear panet 28 ,6

Instruction Manual oniy 4/- post free,

xtra coils 4/9 each

* CAN BE SUPPLIED READY BUILT PRICE ON REQUEST.

* NOW AVAILABLE *
RQ 10 «“Q” MULTIPLIER/FILTER

The new CODAR RQ [0 Q" Multiplier can be used with any
superhet receiver employing an |.F, between 450 and 470 Kc/s. It
provides a considerable increase in selectivity for either peaking
or rejecting a signal on AM, CW or 55B. Both PEAK and NULL
functions are tunable over the receiver |.F. passband.

Model RQ 10 for external power supplies 180-250 voits at 5 Ma,
6.3 volts .3 amp (obtainable from receiver). £6.15.0. Carr. 3/-
Model RQ 10X self-powered version for 200-250 volts AC, This
model has accessory socket to provide up to 25Ma at 200 volts
H.T.and 6.3 volts | amp AC for other accessories. £8.8.0. Carr. 3/6
% Both models are ready bu:lt with all cables, instructions.
CODAR AERIAL KIT. 50ft. of high quality stranded copper
aerial wire. 4 porcelain insulators. Instruction leaflets giving
details of 5 simple aerial systems suitabie for general coverage or
the Short Wave Listener, 8/6 post free.

CODAR-COIL AIR SPACED COILS. A range of over 45
different air wound coils from # to 3in. diameter, suitable for all
applications, receivers, transmitters, aerial tuner units, etc,
Full data on request.

Coming shortly. Miniature low power Transmitter,
160/80 metres. Cat. No. A.T.5.

10 watts for

I % Peak Performance short wave

1 battery receiver.

I Y% Large precision dial, dual slow

motion drives.

| % Bandspread on all Bands.

l * High galn valve/trannstor hybrid

circuit.

| % 2 Mullard transistor amplifiers,
pre-assembled and tested.

I % Low loss polystyrene plug-in coils,

factory aligned.

I Y Batteries last months.

8815

! Easy to assemble, this famous Short VWave Receiver brings a

new world of listening pleasure to your ﬁngor tips. Complete
1 SUPER-CLIPPER CODAR-KIT, valve, transistors, 2 Colls 20-60,
I 55-.180 metres. Instruction Manual 7 pages, 88/4, carr. 276.
I Front Panel Silver Grey, 10 x 74in. 6/9 extra if required. Extra
I Coils 4/9 each.

CODAR-KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL

DIAGRAMS. Some of the Top Quality names who supply material for CODAR-KITS .
SON, DENCO, ELECTRONIQUES, THORN, A.E.\. etc. etc.
6d. in stamps brln's illustrated leaflets.

dards which make complete success certain.

.MULLARD, BRIMAR, JACK-
.only the best is good anoulh for the hl'h CODAR stan-

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX

G3IRE

CANADA: CODAR RADIO OF CANADA, TWEED, ONT.

GIHG@

| % THE SUPER CLIPPER
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI-Q RANGE . . . . . .

TESTED AND TRIED OVER 5 FREQUENCY RANGES
I@-NSISTDH TUNING
COILS

Coils for transistor superhets or converters, with or without an R.F.
stage and using 465 Kc¢/s or 1.6 Mc/s I.LF

% Noval BO9A Based for Plug-in application—Screw threaded for Chassis
application.

% Formers moulded in low-loss polystyrene for best results.

% Each coil is packed in an aluminium container which may be used as a
screening can.

Y Brass threaded adjustable iron-dust cores.

The following colour code identifies the coils:

BLUE — Aerial coil with base input winding.
YELLOW — Interstage R.F. coil with couplings.
RED — Oscillator coil for 465 Kc/s I.F.

WHITE — Oscillator coil for 1.6 Mc/s I.F.

PRICE 4/9d. each

Coverages: Range 1T—.15/.4 Mc/s; 2T—515/1.545 Mc/s; 3T—1.67/5.3
Mc/s; 4T-—5/15 Mc[s; 5T—10.5/31.5 Mc/s.

Full technical details now included in Technical Bulletin DTB.4—1/6d.

IFT.13 Miniature 465 Kc/s. I.F. Transformer...... 7,6d. each GENERAL CATALOGUE covering full
IFT.14 Miniature 465 Kc/s. Last I.F. Transformer 7/6d. each range of components, send 1/6d. 1n stamps
IFT.16 Miniature 1.6 Mc/s. I.F. Transformer,.. ... 6/6d. each PLEASE SEND S.A.E. WITH ALL
IFT.17 Miniature 1.6 Mc/s. Last I.F. Transformer 6/6d. each OTHER ENQUIRIES.

DENCO (CLACTON) LTD. (DEPT. P.W.), 357/9 OlId Road, Clacton-on-Sea Essex

TRANSISTORS TVEXTRAS "
oare VEXTRA 17" £11.10.0
: Indoor combined. &2
3::2 Complete with 14 £7.10.0
0A%0) 12ft.  co-ax. and

12 months' Full

0A9L plug. P. & P. 2/6. Wi
ritten
AERIALS 356
Loft Combined (IR
BBC / ITA with 3 Channels for all
LW 35(- elements universal areas.

fitting.

P. & P. 3/6. Demonstrations

daily in our Shop,
Personal collection
advised.

Co-ax. Cable 6d.
per yd. Plugs H3 ea

matehied 002 24/8 LEGS—Complete
ocze 25/ | Hair 18/ 0208 13- with fictings for Carr. 4in., 20/-
OC73 16/~ | OC204 19/- - - ’
g‘cio :g;_ 00;3‘ 8/- [ OU205 30/- ety (T {7in,, 30/,
San pinleen Rl eED el VALVES 9d. each B.B.C. 2/625 TELEPHONE
SETS OF TRANSISTORS R O00C]available. T oto0 ANDSE 15/6
- T P.'% P. on |-4 6d.. | U.H.F./ COLOUR. 6 | H T
No. 1. Comprising 0C44, 2 x OC43, QC81 Driver. matched pair OCR1, 20/~ . ) 3
Set No. 2. Comprising OC81 Driver, inatched pair O('81, 10/-. SPEAKERS fn;:‘efn[s. arr,:‘ous dG.Pd.o' i
ufacturer.New ard pattern.
GRAMOPHONE UNITS
BSR TU12 unit, with Mono TC8H cartridge. ... ... L .£3.19.8 '7 /2 EACH: and boxed.  In- House to
BSR GU7 unit, "with TCSM or TC8H cartridge 5.0 6in. 8in. 7in. x 4in. | structionsenclosed Workshop,
aas ol T B e St 6 | | [Fenerink o | 376 g e
ar uoulm 7 Ol 15. i office, ecc.
Garrard Autoshm‘automatlc "with EV26 Stereo cartridge .10.0 ?gr(eed. h Enq'ulre SELEMENT add- : Works.o" a:y
Garrard Autoslim, de luxe, with GUS Mono cartridge. . £11.5.0 other sizes. | on 13/6 I bat
Garrard Autoslim de luxe, with EV26 Stereo cartridge. . 31200 Ex. mfd. salvage. small_battery.
B8R Monarch UAl4, with TU8 Mono cartridge. , .., ..26.8.0 REER213" P.P.2/6 either type. | P- & P. 416,
B8R Monarch UAl4, w“i:hTTgB;I Stereo cartridge, ...£87.70 21 in. 9976
BSR Monarch UA16, with TCX Mono cartridge. . ... . 88198 1
BSR Monarch UAL6, with TC8S Stereo cartridge.............. £7.19.6 REGUNNED TUBES *

Guaranteed | Year i !
Ins. and Carr. 10%6. 17 in. E_f
Add 10/- refundable 151

on OLD TUBE Y
(110° Tubes in stock.) 12 in. '59/6

EX-MAINTENANCE TESTED TUBES
] 5/ Satisfaction ~ Guaranteed.

5 wi rder or C.0.D. Postazef]
and Packmg Charges extra. Siugle valves
., Minimum Parcel Post charzes 2/.,
[Please include sufficient postage with your
rder. Minimum C.0.D. fees and Dostueu

OGU
Ou.r 1884 56-page Catslozue

©
=

available, for which please
attach your business letter
heading.

Catalogie supplied FREE,
with all orders received.

3/6. These Postal Rates apply to U.K. only.
‘or tull terms of business see inside cover of
catalogue. Personal shoppers 9 am, to|
5 p.m. Mon. to Friday, Saturday 10 a.m.

to 1 p.m. 36/24 14KP4, 141, I2t, 31/

74, and others. Carr. '§/-.

ALPHA RADIO SUPPLY CO. e | LS CEn (T T LR BULH [EEEr
. 6001/2/3 /3 Romford Road, Manor Park, E.12 o
103 LEEDS TERRACE, WINTOUN STREET, LEEDS 7 Liverpool St.—Manor Pk.—IQ mins. List
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Hi-Fi Tuner

’l‘HE new a.m./f.m. tuner, just released by

Grundlg Limited, employs twelve valves and
fifteen semi-conductors in its circuit, providing a.m.
coverage from S510kc/s to 1620kc/s and f.m.
coverage from 87Mc/s to 104Mc/s. The circuit
features switchable automatic frequency control
and a stereo decoder stage on f.m., and switch-
able bandwidth selection on a.m. Several other
worthwhile facilities are provided.

Finished in a smart teak case, the tuner (model
RTS50) comes trom Grundig (Great Britain) Limi-
ted, 40 Newlands Park, Sydenham, London,
S.E.26.

The Grundig a.m./f.m. tuner model RT50.

Automatic Record Changer

'J‘HE model 3000LM is a new automatic record

changer produced by Garrard Engineering
Limited. This deck will take up to eight records
of various sizes at four speeds, but it can also be
used as a single play deck, when the record spindle
is replaced by a spemal short spindle, supplied
with each deck.

Another feature of Garrard’s new changer, is
the low mass pick-up arm incorporated into the
design. This design technique eliminates the mass
and resonance of the pick-up arm, thus ensuring

PRACTICAL WIRELESS 77

that the best possible performance is obtained
from the pick-up cartridge. Reduced record wear is
also achieved through this arrangement.

The manufacturers of the 3000LM record

changer are Garrard Engineering Limired, New-
castle Street, Swindon.

This s the 3000LM record changer made by Garrard.
100,000 |V Mulitimeter

/\ NEW multimeter from Taylor's has a sensi-

tivity of 100.000¢1/V. This instrument—the
model 101—should find many applications in
radio and television servicing and in transistor
circuit measurements. In many applications, the
model 101 can be used in place of a valve volt-
meter, but without the inconvenience of zero drift,
valve replacement, and a.c. supply connections
inherent in valve voltmeters. The instrument incor-
porates a rugged 7,.A centre pole movement which
features a mirror arc on the scale to assist
readings.

Ranges of the 101 include a 10uA range and
resistance measurements to 200M{2. The manufac-
turers of this instrument are Zaylor Electrical
Instruments Limited, Montrose Avenae, Slough,
Buchkinghamshire.

The model 101 multimeter from Taylar Limited.
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7-Transistor Portable

RECENTLY introduced into the range of Bush
radios is the TR112 transistor portable. This
receiver covers the long and medium wave bands
and provides a power output of 300mW through a
6in. x 4in. elliptical loudspeaker.

The 7-transistor circuit has an average power
consumption of 20mA which is supplied by the
usual 9V battery. Tone control is provided and
wave band selection is accomplished by push-
button switches.

The wooden cabinet is covered mainly in calf
vynide material with walnut veneer end panels.
Bush Radio, Power Road, Chiswick, London, W 4,
make -the TR112, which costs 21 guineas.

This new 7-transistor portable joins the range of Bush
radios.

WIRELESS May, -1964

14W Amplifier

'J‘ECHNICAL SUPPLIERS LIMITED have
announced a new 14W high fidelity amplifier
availuble either ready assembled or in kit form.
The amplifier which is known as the B.H. High
Fidelity 14, offers separate mixing facilities and
full range bass and treble cut and lift controls. As
a kit. the amplifier sells for nine guineas; manu-
factured and fully tested it costs eleven guineas.

Three or 15Q outputs are provided and with an
input sensitivity of 5 and 40mV respectively, 14W
output is obtained. Frequency response is 30c/s
to 16ke/s + 2dB at 10W output.

Technical Suppliers Limited, Hudson House, 63
Goldhawk Road, London, W.12 are the makers of
this amplifier.

T.S.L.'s new [4W amplifier.

Trade Note Correction

We wish to bring to the attention of readers the
fact that the lrongate (M.O.) Company Limited are
the sole U.K. stockists of the transistor tester
featured in the Trade News page of the March
issue, and not as stated in that item, the manufac-
turers of this equipment.

A Simple 2-stage Amplifier
—continued from page 67

of the chassis, as revealed by the broken-line in
Fig. 2, and the connecting leads are directed
through grommets to the various circuits under-
neath the chassis.

The smoothing and filter electrolytics on the h.t.
line comprise two dual units C9/10 and C4/6.
These are of the metal case variety and are
mounted by clips on the top of the chassis, with
chassis cut-outs to allow connection to the tags.
The bridge rectifier is clamped on to the chassis to
balance with C9/10.

The speaker circuit is terminated at a two-point
socket, but if preferred the speaker leads may be
soldered directly into the circuit. Note that nega-
tive feedback will occur only when the “earth”
and feedback connections on the secondary of the
output transformer are correctly phased. If the
connections are the wrong way round positive
feedback will take place. This is exhibited by very
bad instability which is completely uncontrollable.
Should this happen, the black inner conductor of

the screened negative feedback cable and the
chassis connection to the speaker socket should be
reversed.

Provided the layout is adhered to there should
be no problems in getting the amplitier to work
correctly. For full output the amplifier requires in
the order of 400mV of input signal, and this is
readily available from a crystal or ceramic type of
pickup.

ECLL800 Audio Valve

'l‘HlS new valve used in the “7-20” Stereo
4 Amplifier which was described in the March
issue of PRACTICAL WIRELESS, consists of a triode
and two power pentodes within one envelope and
has a noval (B9A) base.

Developed and manufactured by Standard Elec-
tric Lorenz A.G.. West Germany, the ECLL800 is
now available in the U.K. from Messrs Lugton
I;y”a; Co., 209-212 Tottenham Court Road, London
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< M “" 3
4 NOW! ANOTHER PURCHASE of the year's keenest MULLARD “3-3" H1-FI AMP-
be e LIFIER. 3 VALVES 3 WATT
:; TAPE RECORDER BARGAIN! > $ ohm aod 15 ohm Output.
< A 24 gus. Tape HRecorder offered at ;‘w:x:“Yuﬁ:"‘J“:‘“C\mP‘l:ﬁﬂ:
she bargain price o5 oniy 15 gos. plus Berig coa"f liulhni'.
< 104~ carr, dSupplied ;n 3 Units already < latent cireuit \.’llve line up:
< wired and tested. A modern Circuit EFs6, EL84, EZ81. Extrs HT
< for quality recording from Mike, Gram < and LT available for Tuner
< or Radio, nsing latest BB.R. Twin ¢ Luit addition. This is the
< Track Monardeck Type TD2. Magic-eye ¢ 1deal companioa Amplifier for
< recording Indicator. Ext. spkr., switch ¢ FM tuner unite.
<« super-itupose  and  etratght-tbrough <
< amplifier facilities, etc. P T ICIII{NI(.'AL BPC]IF}CdAl,TI‘OoN-/—
p o RCLAY I'req. Resporse: + or — cle
p }‘}xr:‘:j :ﬁuif,ug;odjcwz' AT 25 Kc/s. Tone controla: M'nx‘ T’re]b&; Cut
> P— ) < 19 dn 0 K M Bass Booet 14 dB at 80 ¢/s. Jensitivity: Mv
p # tone Catunel and 73 & Speaker £3.10.0 ., . carr for 5 e oyt Outyie Power (at 400 cis: 8 . at 1% total barmonle
< y ’ distortion. Huws and Noise Level; At least 70 dB beiow 3 w.
Wired Amplifier complete with 4-Valves, £5 12 6
p: trons Panel, Knobs 020 L 36 Car COMPLETE KIT tincl. vaives, ail
< y compouents wiring disgram and Bronze Escutoheon, Printed Vol.
< B.5.R. Monardeck Type T.D.2 57.7.0 4+ 4/6 Carr. special quality sectiousi Output Tl’!\‘lh B“l' On-0f, sapplied with
< A ies— Mike, Tage, § a € ~|Trans). Bgn, Price £6.19.6, Carr. | each Ki
< ‘Lead Plugs, ot £1 .0.0 + 2/- Carr, S 4/6. Complete wired and tested, Recommended Speaken—W'B HF
< GOMPLETE KIT somprising {tems < 8 gus, Wired power O/P socket and 1012, £4.7.6. Goodmans AXIOM
& Jems 185 gns. . io.cam ¢ additional emoothiug for Tuner 10, m 50, 8in. ‘2{&%’1‘1‘3 25.8.0 or
4 Leafiet, circuits, inatructions, 2/- post free. C UnPL0jolextre A oRa188. 100
POV o
CASAS A S A aaaaa e s e g A o <% E-LUXE
DE-

NEW BRITISH RECORDING TAPE TRANSISTOR
Famous Manolacturer, Bulk purchase, genuine recommended Tape Bargain, RECORD & GOMPON ENTS
Unconditioual Guarantee. Fitted Leader & Btop Foils (except $in.).

Standard (PVC base) Long Play (P.V.C. base) D'ble Play (Mylar base) PLﬂYER A Midget LF.'s—463 Ke/s ¥, in,

3in. 150it.  8/9 220t  4/8 | 300tt.  6/6 wees 573

sin.  600ft. 11/6 900ft. 15/- 12007, 25/- KIT LB

5Qin. 860ft. 14/8 1200it.  17/8 18001t. 32/8 Mldge'- Driver Tma. 55 6/9
7in. 1200it. 17/6 1800it. 22/8 24001t 42/6 Midget Qutput Trans. Push-
Poxt and Packing—3in. Reels, 6d. Each additional Reel, 3d. Pull—3 comes
din. to Tén. Recls 1/-. Each additional Bedl, 6d. Pﬁd,acg"&r"—}z/‘f % ‘Type
EMPTY TAPE REELS (Plastio): 3in. 1/3, 4In. 2/, 8in. 8/-, 5Hn. /-, 7in. 2/3 it r S HES :
PLASTIC REEL CONTAINERS (Caseites): 3im. 1/3. 5in. 1/9, 81in. 8/-, 7In. /3 colndema“ 150 }. K 3&'
Ly , <08 .y

Oondensers—8ilver Mica. All values
2pF to 1,000pF, 64, each. Dittos
Ueramica 9. Tub, 430V T.C.C. ete_
0.001 mFd to 0.01 and 0.
8d. 0.02-0.1/600V., 1/-. 0. "‘a Hunt
1{6. 0.5 T.C.C. 19, ete. etc. Close
Tol, 8/Micas—109, 5pF 500pF 8d.
800-5 OOOIJF 1i=.

100pF-300pF, 11d.
8, ooopr 1/6. R
Range 10 obms-10 meg. ohmas 20%
¢ and §W, 8d. 1W, §d. (Midget
Wype modern rating) \'W, 84,, 2W,
8d. Hi-Stab. 5% W, W, 6d, (100
obmy-1 meg). Other values 8.
1% W, 1/8, etc., ete.

Volume Controla—5K-2 Meg. ohius,
Jin. SBpindles. Morganite Midget
Type liin, diam. Guar. 1 year.
LOG or LIN ratios less Sw. 3/,
DP. 8w, 4/6, Twin Btereo less Bw.
/8, DP. Bw. 8/-, Bpecials t0 order.

SPECIAL BARGAIN

4 Meg. VOL. Coatrols DP, 8w,
{° fatted spindle. Fawmous Mirs.
4 for 10f=, post iree.

JASON FM TUNER UNITS.
Denlgner-‘pproved kite of parts.
F! 5 . 4 valves, £0/-.
m'r2. £7. 5 valves, 85/-. JTV
MERCURY 10 lnl. JTV2 £13.10,6.
4 valves, 38/6, NEW JASON FM
HANDBOOK, m 48 hr. Align-
maent Bervices, 7/8, P, & P. 9/6.

TRIMMERS. Ceramie (Compression
e)—30pF, 50pF, 70pF, 8d; 100pF,
150p¥, 1/8; 250pF, 1/8; 600pK, 1/9.
PHILIPS. Bee Hive Type {(conc. air
spuaced)—2-8pF, 1je;  3-30pF, 1/-.
KNOBS-—Modern Contiuental typea.
Brown or lvory with Gold Riung;
17 dis, 94, each; 1§*, 1/- each;
Brown or Ivory with Gold Centre,
1° dis., 10d, eachi 13", 1/8 egeh.
LARGE SELECTION AVAILABLE,
METAL REOTIFIERS. BTC Types—
RM1, 4/9; RM2, 6/6; RM3, 7/6;
RM4. 16/-; RMO, 21/-; RM4B, 17[6‘
TUB-ELECTROLYTICS-.CAN
26/86v. 50/1%v. 1/9; 8+8/450v, 4/8;
50/50v. 100/126v. £/-;32 + 82/278yv. 4/6
8/450v. 4/850v. 2/8; 50/60/360v. 6/6
16--16/450v. 5/6; 60/250/275v, 12/6
38+ 88/450v. 8/6;100 + 200/275v. 12/6

RECORD PLAYER
CABINETS 59/6 car. & 1ns. o1

Contemporary style, rexine covered cabinet
io two-tone maroon and cream. Size 153" x
141" x 84, tted with all accessories including
bafle board and Vinair fret. Bpace available
for ali wodern amplifiers and &uto-changers
ste.  Uncut record piayer mounting
board 141" x 124~ suppiied.

2-VALVE £ WATT AMPLIFIER,
EZ80 and Twin stage ECLS2 with
vol. and neg. feedback tone control.
A.C. 200/260V with knobe etc., ready
wired to tit above cabinet. £2.17.8.
P. & P. 1/6. 7" x 4" Bpeaker and trana.,
22/-. P. & P. 2/,

COMPLETE R/PLAYER KIT, As il
inc. BSR UA14 Unit. New Bargain.
Price Now Ounly £11.10.0. 7/6 carr.
Double wound mains Tir. 0o live ochassis!

<33 mid, 1/3; .5 mid., 1/8, etec
Midget Tuning Oondensers, J.B
“00™ 208 pF and 176 pF, 8/0
ditto with trimmers, 8/6. J.B
220pF and 105pF come.

slow

lncorpoutin:\x\

4 3p Garrard R motion 10/8, 365pF single 7/6,
Auto-Slim unit and Mullard latest ;‘(‘)‘(?'Fxégb ll.‘,“- Dilemia 100 pF,
3 w. amplifier (ECL 86 and EZ B0), D. ELRITE D 7/= each.

vol., bass and treble coutrols. with
&7 x 6% 10,000 line speaker.

Contemporary atyled 2-tone cabinet,
[

RIALS, M, & LLW.
car nerm cou 8/3. -

Middet Vol Control with edge.
coutrel knob, 5 K/ohms, with

charcoal-grey  and  ofi-white  with
jarcos s ! b 5 |switch 4/9; Ditto less switch 8/9
watching blue reliel.  Size 1747 x 16% o0 e poM.: 2in, Dlesey 76
M ohws 15/8.  “}m. Continental 8
COMPLETRNIT £13.19.6 ohms, 13/6. 73 din. Pleseey 36
onms. .
Cat. & Const. details 2/8 (free with kit). Ear Pluz  Phones—Min. Con-

BARGAINS — 4-8P, PLAYER UNITS tinenfal type 3it. lead, jack plug

Single Piayers carr. 3/6

f: ﬁ { gterieo)M;&c:_ B . fghm'g Tll;)dp s‘D‘c/lzet. High [mp., 8fe, Low

2. M.1. Junior ** oo . .7 Brand * New, Mfre. lst grade,

Auto-ohangers carr. 5= 11°0C44 & 2 0C45, 15/6. 1 OC8LD
Al . 26.18.6 [, o 0C81, 15/6. All above and

B8R UAlY .
GARRARD "Autosiim .0 .

7 YALVE AM/FM RADIOGRAM CHASSIS

Valve line-up ECCS5, ECg{Bl EF89,

£6.10.0

76,198 | OABL 82/6 Post Free.

LABCS0. EL84, EM31, EZ8 =
Three Waveband snd Switobed Gram
positions. Med. 200-Ad0 m. Long

1,000-2,000 m. VHF{FM 88-95 Mc/s.
Philips Continental Tuning lnsert with
permeability tuning on FM and com-
bined AM/FM (F transformers. 460
Kc/s. and 10.7 Mc/s. Dust core tuning
all colis. Latest clrcuitry including
AVC and Neg. Feedback, Three watt
cutput. Hewsitivity and reproduction
of 8 very high standard., Cbassis size
13} x 64in. Height T4in. Edge lilumi-
nated glass diai 114 x 34in.

Vertical pointer. Horizontal station names.
A.C. 200/250v. operation.

Aligned and tested ready for use £I 3 Io 0 Carr. & Ins. 7'6

Complete witb 4 Knobs—walnut or {vory lo choice. lndoor FM aerhl 8/8 extn.
3 ok I.M. Speaker only d
Elac H/D, 80/-; 18} x Mn E.M.1. "l"ldelllv"
Tweeter 42/8. Carr. 216

Gold on brown background,
Magic-eye tuning. Cct. diagram now available.

uali
37/8; 12iu, R, A. with conccnuln.

1YGAN FRET (Contem. pat.), 19 x
12in, 2/=; 12 x lbin. 3/-; 12 x 24n.
4/, ete.

BONDACQUST Speaker Cahinet Acoustic Wadding (1in. thick approx,) 12in-
wide, any length cut, 1/8 ft., 4/- yu. TINNED COPPER WIRE. 16-%g
2/8 $b. ERSIN MULTICORE S8OLDER. 80/40 4d. per ;.rd Cartons 2/8 etc.

EXPANDED ANODISE‘D IETAL
Attractive gilt finish x § iv

diamond mesh 4/6 "i"‘ Multlvlel of
6in. cut. Max. size 4 ft. x 3ft., 47/6,

plue carr.

ENAMELLED COPPER g
4ib. reels 14g-20g. 8/8; 29g-25g, 8/-;
80g-84g, 3/9; 36g-38g, 4/3; 39g-40g.
4/8, etc.

We manufacture sll types Radio Mains Transf., Chokes, Quality O/P Trana, etc
Epquiries invited for Bpecials. Prototypes for small produotion runs,  Quotations
by return. Send for detailed bargain lists, 3d. stamp.

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath, Surrey.
TILV 2188,
3/8; b 3. 29 b ib. 316,

Hours: 9 0.50.-6 pe, 1 p.m. Wed.
7?1ma('“’(l or C.U.D. Pest amd Packimg up te } 1b. 9.0 1 . 1/! 3.
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80 PRACTICAL WIRELESS May, . 1964
SAVE THOSE BATTERIES s
WITH THE AN(CAEI )PRODUCT:
“Pee-Pee Battery Eliminator” o : - .
Now you can run your transistor portable radio. record bt 6 ft. flexible
player. amplitier etc., direct [rom A.C. malins. This compact T4 d wi
unit reéplaces PP3, PP4, PP7, PP9, etc. 9 volt batteries. Price 3 lead with
385/~. P. & P. 2/9. Also available ‘‘Pee-Pee’’ Twin Pack for [ .
equlpmenn requiring two separate 9 volt outputs. Price 42/6. i%ev cordgrlp
P, & P. 2/9. Special adaptor available for sets using 4§ volt e
type batterics. £/6 extra. § T.i
LISTEN TO THE WORLD on TELSTAR our I-VALVE uper‘or U:f Heats up
SHORT WAVE RADIO (-
e ) . ‘g from cold
Recsivee, soeech ond, e S in 2 m
includes valve and one coil 0 erln ron i T n 2—2' mins.
covering 40-100 metres. Can i |f
be extended to cover 10-100 X % |
g}?‘gj“-‘,gﬁv“ebea%?,“"%{,‘_e,;‘iifglg The Solon range of electric solder- Wil give
speaker use. ‘rotal ildi q ] R
A 35)- o g | | ing irons includes 15 and 25 watt AT 4 jifetime
models for radio, TVand electronic ;
THE R.C.S. PERSONAL SET , ' of service
/"’_.—_\} For Private Listening equipment; 65 watt models for
g A zing  little set. th bullt-i
i e R T householdandworkshopuse. Larger 26 watt
A at wonderful voiume. Sturdy case. 2
e [ Size only 20 x 3 X lin. Fits (nto the nodelsupto240wattalsoavailable.
F palm of the hand. Dritled chassis colour model for
P N ek b R Select a dio wark
= osts 2 30/- S racio wor
R.C.S. CRYSTAL RECEIVER P
Covering medium wave band. ideal for the : Heat
blegéxlmer' All componeuts in- 56& o
cludlng cas
(Suitable headnhoneﬁ 9/6), Easily converted to { concentrated
i-transistor or 2-stage transistor recejver. = A f
All parts available separately, Send S.A.E. jor free tayout plans TRADE MARK Uil
tabie ratelu. .
and par?s lists of any of the above se*s. Used in lndustry for over 30 years
R.C.S. PRODUCTS (RADIO) LTD. Obtainable from your usual radio or electrical supplier
Il Otiver Rd., London, E.17. (Mail Order only) T3 Te08
Export Trade enquiries invited

THE

PEMBRIDGE
COLLEGE

OF ELECTRONIGS

PROVIDES TRAINING
IN RADIO
AND TELEVISION

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months’
duration to include theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.

Next course commences 2nd September, 1964,

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve

and transistor radio receivers and all well-known
makes of television receivers.
s e e S S ————q

To:
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.

Name

Address

www americanradiohistorv com
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PRACTICAL WIRELESS

A New Build-and-Learn Series—3

The “JUNIOR™ Crystal

This series of receivers was designed primarily to give practical aid to
students at an Evening Class. The circuits are unusual, but not novel. The
final stage receiver is much more sensitive than most two transistor

receivers, but is not more difficult to build.

The text is written for the young beginner and naturally more advanced
readers will find some of the information superfluous. The author is sure that
any beginner will be able to make this radio as a result of this article.

CONTINUED FROM PAGE 1181 OF THE APRIL ISSUE

month’s issue, how to make the OC44 transistor

IT may seem odd that having described in last
Trl operate as an a.f. amplifier, we should now

BY E. V. KING

Disconnect from the phonzs the lzad which
goes to R4. Connect this lead to the switch
Sl.

convert it to an r.f. ampllﬁer' Actually in the final 2. Remove entirely the other phone lead.
version of this receiver it acts as both! This is 3. Remove both ends of the coil 12 (plastic-
known as reflexing and since the circuit for this covered leads), then connect the kaotted end
arrangement is rather difficult for the beginner to to tag * C* and the other end to tag “ D ™.
understand we are building it bit by bit and testing 4. Disconnect from the base of Tr the lead
at each stage. which goes to DI. Conne:t this 1:ad to one
Fig. 9 shows the next modification with all phone terminal.
wiring. The following wires (see Fig. 8) are S. Connect the other phone termiral to the
removed or altered: rotor of VCI.
—-————Temporar \\,1
testing aer?,al /_ w‘r\g ©)]
- battery |

Fig. 9(a): The crystal circuit modified
to use the OC44 transistor as an r.f.
amplifier.

ov |
Battery:
3 1

H

[+

=
Ferrite [OKQE
rod T

&

-
~....~

l|| i
il

Fig. 9(b): The modified wir.ng diagram.

Ferrite rod

1
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www.americanradiohistory.com

82 PRACTICAL

6. Connect C3 (150pF) between the collector
of the transistor and the red end of the
diode.

7. Join coil tag “C” to the base of the
transistor.

Join coil tag “ D" to the junction of RI,
R2 and C2 (at tag T).

Testing the R.F. Amplifier

The circuit is now as in Fig. 9 (without L4) and
the wiring should all be carefully checked. The
aerial is placed on tag “ A", the lead earth on
tag “B” and the ferrite rod moved almost
completely out of the coil. The Light Programme
should now be heard, heavily damped over most
of the scale. If the aerial is removed from-Cl
the station will be very weak but should be
tunable with the ferrite rod positioned midway in
the coil.

The r.f. choke L4 is next made and temporarily
connected.

Making the R.F. Choke

An ordinary in. coil former with dust-iron slugs
is required. Four pieces of %in. rubber tube are
then cut as shown in Fig. 10 and they are slid over
the former to make slots. Some fine wire, the
gauge of which is not critical, is then wound on,
all in one direction. so that every slot has exactly
200 turns in it. If there is room in the slots it is
advantageous to put on 300 turns but the number
of turns in each slot must be the same. The ends
of the wires are scraped clean and taken to tags
which are conveniently fitted to screws used for
fixing the choke.

Fitting and Testing the Choke

The receiver is .working as explained with the
circuit of Fig. 9. The r.f. choke is now wired
temporarily between the red end of the diode and
the rotor of the tuning capacitor. The volume of
the receiver will now be as loud as it was when
the OC44 transistor was employed as an a.f.
amplifier. Tuning will be sharp and adequate.
Only in very strong signal areas, however, will the
receiver work without an aerial.

The choke is now fitted carefully, using tags U
and V. This will automatically put it in circuit
if the coil ends go also to these tags.

Combined A.F. and R.F. Amplifier
The next stage in the development of this
receiver is the conversion to * reflex operation”.

WIRELESS " May, 1964

) T .
Fig. 1la (above): The reflexed circuit: (long waves
only) with reaction.

Fig. 11b (below): The wiring of the regenerative receiver.

Y4 coil former  Rubber tubing rings S'”gﬂ-é._.,f”bbe””b.'"q ringS  This means that the transistor
) \ . IS A Trl will function as an r.f.
T“ 200 to N ?impllﬁer as well as an a.f. ampli-

’ ik it 300turns Cl:

. 4 slots g Of approx “ The operative circuit will be
WA BEPTOR) g s, oA as in Fig. 11 (except that VC2
approxX, ol 34 wide s in each = and L3 will not initially be con-

= slot b nected. L1 tunes to the desired

T © c station; it is transformer-coupled

E, 3 - to L2 which feeds r.f. into the

- OC44 transistor. The amplified

(] [ R I r.f. is “choked” off by R4 and the

Fig. 10: Winding details of the r.f. choke, L4.

WWW americanrad

phone windings (these act as a
r.f. choke) and is thus forced

iohistorv.com
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"‘“‘,?;‘J;.”J‘E',fs“'°" TEST METERS FOR EVERY PURPOSE & POCKET

most  velsaltle and sensitive
sets. R¥ stuge and 2 o1 1F using
6 British 1.O. type valves. Large
180 degrees !lluminated and

Calfbrated Dial, I'lywheel
tuning with locking device.
Aerial trimmer. ‘I'one and
volume controls. Band switch

from panel 1acks for speaker or
phones. In black metal case,
size 17°L x 8°H x 10°D. Model
PCR? covers 6-22 Mcfs, 200-550
metres and 850-2,000 metres.
£5.19.6. Model PCR3. As PCR2
but has 2 Short Wave Bands.
2.0-7.0 Mc/s and 7.0-23.0 Mc/s and

Medium Wave Band 190-550
metres. ONLY £8.8.0. Every MODEL TP-19
receiver aerial tested before .C. Volts up to

AC & 5
T D.C. Current to 500 mA;
Resistance to 1 Meg: Capacl-
tance to L F; Decibels lrom —20
to +436; Output juck tor Audio
Measurements. Size 34 X 5in.

x 1§in.
£3.10.6

despatch. Add 10/6 ecarr, Both
types used, but excelient con-
dition. Designed to operate
from bulky external power
supply, but any set can be fitted
with BRAND NEW COMPO-

20,000 O.P.V. MODEL TP-S.
Ream voltage up to L D.C.
t 20,000 ohms per voitand A.C.
at 10,000 O.P.V.: ).C. Current to
500mA; Resistance Lo 10 Megs.
Cdndcnance to 0.1uF: Decibels
to +36. Size Biin. x

to 1,000. DL at 3000@ o.Fp

12 Anmps DC

Cuxrent. 60 Megs Resistance;
—20 to +56 dBs: Internal

buzzer short circult vnlmlng

Size 3% 4n. x 8%,in. x

from —

5:ln. x liin.

£5.18.6 £8.19.6

NENTS INTERNAL PACK for
2007250 v. A.C. at extra cost of
£2. S.A.E. for tllustrated leaflet.

All New Stock, with leads, prods and internal batteries, 6 months’ guarantee backed by full

service facilities. Details S.A.E.

DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV-139.
Eauivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 339
series) and Hartley & Erskine (u senes) Llated £12. BRAND
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5/-).
LAVOIE UHF WAVEMETER '\l(ll)l< L. 103. Coverage 375/
725 Mc/s. Complete with correct Calibration Chart. First-class
condition. Battery operated and portable, size 11 x 8 x 7in.
ONLY £3.19.8 (carriage 7/6).

AMERICAN DESK TELEPHONE, complete with handset.
Non-dial type but has mtema.l bell. Ideal for extension or inter-
com. BRAND NEW. ONLY 30/- (post 4/-).

ACOS 39/1 STICK \lll\l‘ with screened iead and table stanc.
ONLY 32/6 (post 1/6).

CRYSTAL DESK MIKE with screened lead and bullt-in stand.
ONLY 15/- (post 1/6).

PORTABLE A.C. VOLTMETER. First Grade Moving Iron
with 6in. Mirror Scale. Reads up to 150 volts A.C. 400 and 1200-
2400 cycles. In substantial oak case with removable iid. Overall
size 8% x B¢ x 5in. BRAND NEW. ONLY g£5.

COSSOR TYPE 1935 DOUBLE BEAM OSCILLOSCOPES.
A few only of these modern scopes, overhauled and in perfect
order. ONLY £45. Further detalls on request.

SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01
mfd. 1,000 volt, and 0.1 mfd. 500 volt, 7/8 per dozen. Special quotes
for quantltles

12 VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at
100 mA. Size 5¢in, x 3itn. diameter. ldeal for running Electric
Shaver etc. for Car Battery. ONLY 32/6 (post 2/6).

20/- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire,
solder, resistors, candensers, volume controls, tag panel. ALL
NEW (post 2/6).

RUSISTORS. 100 assorted values our cholce. NEW, 7/6.
CONDENSERS. 100 assorted mica and silvermica. NEW, 10/-,

TRANSISTORISED
INSULATION TESTERS

The latest technique for
checking insulation of
electrical circults. ap-
pliances and components.
One handed operation (ng
turning of generator), a
Transistor DC-DC con-
verter being employved to
suvply the high potenti-
als. Three Testing vol-
tages, 100, 250 and 500, to
measure up to 500 meg-

ohms. Comnlete with

leather carrving case,

internal batteries and
Size 7in. x 4Hn. x 4In. tesijicads:
ONLY

S.A.E. for {llustrated detalls. £1 7-1 o‘o

“‘CELESTE 7” RECEIVER

Bulld this latest
P.W, sevén tran-
sistor portable,

issues. Medium
and Long waves,
with output of
1watt from large
7 x_ 4. loud
speaker. Internal
high gain- aerial
with car aerial
socket. all com-
ponents sold see-
arately—pnr 8
st B.A.E

£5.19.6

TOTAL
BUILDING COST

VARIABLE
VOLTAGE
TRANSFORMERS

Fully shrouded, input 230 v. A.
50/60 cycles, output 0-260 v.

2.5 amps type, £517 8
5 amps type, .. £0

10 amps type .......... £16 10 0
Brand new Import, fully guaran-

teed. Immediate delivery and
service. lllustrated detajls on
request.

BATTERY CHARGER
6v.or 12v. at 3/4 amps. Fused and dtted with Ammeter and Volt,age
Selector. Louvred metal case finished attractive hammared blue
Ready for use with mains and output leads. ONLY 55/- (Post 3/6).

PANEL METERS. 25 microamps D.C. 2§in. Proj:circular 59/8.
50 microamps D.C. 2}in. Flush circular 58/8. 100 microamps D.C.
2tin. Flush circular 89/6. 40 amps D.C, 2in. Proj-cireular 7/@.
300 volts A.C. 2}n. Flush circular 25/-. 500 voits A.C. 2lln. Flush
circular 25/-.

TELESCOPIC AERIAL. 8 sections S()m open, 5in. clased, with
goin I%m{(e)t/:;mn Chromlum plated and ideal for & variety of uses.
NLY

HARRIS ELECTRONICS

(LONDON) LTD

138 Gray’s Inn Road, London,. 'W.C.I
Phone TERm nus 7937
Please include carriage costs on all items

(Open until 1 p.m. Saturdays), We are 2 mins from High Holborn
(Chancery Lane Station) and 6 mins. by Bus from King's Cross.

www americanradiohistorv.com
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PRACTICAL WIRELESS

May, 1964

Y Directly calibrated
v Battery operated
v Compact and light

£9.12.3

with test lead and battery.
Post and Packing 3/6 extra.

H.P. 48/- deposit and 27/- monthly.

Wide-range Transnstorlsed

SIGNAL GENERATOR—Model 27  Battery 2/3. Post and Packing 3/6.
H.P. 4 gns. deposit and 41! - monthly.

Range 150 Kc/s to 350 Mc/s.
¢ Accuracy better than 2%

Wide-range Transistorised

Range 10—100,000 c/s.

¢ Laboratory Standard Specification
Y Sine and Square Wave

¢ Direct Frequency Calibration

Y Accuracy and Low Distortion

v Calibrated Output Voltage

¢ Battery Operated and Compact

£|6‘I5.° complete with

test lead

Trade and Export Enquiries Invited

NOMBREX INSTRUMENTATIbN

AUDIO GENERATOR-—Model 63

Wide-range Transistorised L
C.R. BRIDGE—Model 62
6 Ranges: 1 to 100M Q

1pF to 100uF
Y Visual null indicator
Y Power factor check
v Electrolytic leakage test
Y Battery operated

£8.7.3

including battery.
Post and Packing 3/6 extra.
H.P. 40/- deposit and 24/- monthly,

S.A.E. for full technical leaflets

NOMBREX

LT

Instruments ESTUARY HOUSE, CAMPERDOWN TERRACE
Division 77 EXMOUTH, DEVON. Phone: 3515.

VALVE

SAME DAY SERVICE

TESTED! GUARANTEED-

SETs 1R5, 185, 1T4, 354, '1V4 DAF‘QI DF91 DKS$1, DL92 DL94 .. Setof 4 for 15/«
e 4 for 23/8

DAF96, DF96, DKY6, D

1ATGT  8/- | 6SL7GT 5/6
1D5 /9

8/8 | 6SNTGT
1H5GT 8/3 | 6U4GT  9/6
INSGT 8= | 6V6G /9
IR5 4/9 | 6V6GT 8/6
185 319 | 6x4
1T4 5/6 | 6X5GT  5/6
1U5 5/- | 787 _
3AB 8/9 | 7C5 9

Q 4/10 | 7C8 18
384 4/9 | 7HT 19
3v1 58 | 75T 1219

U a/6 =

e
2
oo
(RIS
o
i

6KBG  4/3 | 30PLi4 12/3
6K8GT 7/9 | 35A5 14/~
6L6G  5/9 | 3BLEGT 7/
6LD20  5/3 | 35Z4GT 4/1
6 AZ3L 6/

25
6P28 8/ B36 4/
QG 4/ CCH36 12/
6QIGT 7I CL33 9/
6RTGT CY1 12/

“EADEBS “AD10 Any Parcel Tnsured

24 COLBERG PLACE, STAMFORD HILY Traéxsit 6d. extra

LONDON N.16

NEW!
DAC32  8/3
DAF?M  3/9
DAF%  6/-
DCC  6/8
DF33 8/-
DF9L  2/6
DF9% 6/-
DH76 3i6
DRTT  3/6
DK32 8-
DKL 4/
DK92 &/
DK% 6/
DL33 7
DL35 6/
DL92 4
DL94 5/
DLYs 6/-
EABCS0 5/3

AF42 /-

BAL 2/-
EBC33  5/-
EBC4l 7/
EBC8L 51
EBF80 5/
EBF83 7/
EBF89  8/-
EBL21 8/

CCH0 7/
ECC8L 3/
ECCe2 4/

CC83 7/~
ECC84 6/
ECC8 6/
ECF80 6/
ECF82 6/
ECH35  6/-
ECH42 8/3
ECHBL  8/-
ECL80  6/3

ECL82 7i- | PCF80  5/9 | U78 3/
ECL86 g/- | PCF82 6/9 | UlSL 8/
EF39 3/ PCF8 8/~ 1 U281

i 4 8/
EFil 6/ PCF83 8/- | U282 11/
EF42 4/ PCF806 14/- | U201 EIR

ugo1 15/9
E¥86 6/3 | PCL84 6/6 | UABC80 5/8

EF89 4/- | PCL85  8/8 | UAF2  g/-
EF91 2/ PEN4DD uscCil  6/3
KF92 2/ UBC81 i3
EL33 7 PENA4 6/6 | UBI8) /-
EL41 74 PENB4 17/6 UBFUS9 /9
EL42 bl N36C ~ 8/- | UBL21 9
K184 4/ PEN383 9/6 | UCY2 /6

3t 7l PL3s /9 | UCCB4 /6
EM8 [ PL81 /- | UCC85 19
EM8L 719 | PL82 5/6 | UCKF80 16
EMB84 8/3 | PL83 5/6 | UCH42 16
EM87 8/9 | PL84 5/9 6/6
EY51 6/- | PX4 9/- | UCL.82 78
EY34 Ti- | PX25 719 | UCL83 9/
EY86 5/6 | PY32 9/- | UF4l 73
E 5/6  PY33 9/- | UF42 4/9

GZ32 8/6 | PY83 5/9 | UL46 6
KT 5/- 1 PY83 7/9 | UL84 /3
KT61 7/(8 | RI1T 15/- | UU /6
KT63 3/9 | TDD4 719 | UY21 19
KTwsl 4/9 | TH21C  9/6 | UY4l /9
1 5/- § TH233 5/9 | UY8) S
MX40 8/6 | U2z 4/9 | VP4B 12/6
Ni18 4/10 | U24 12/- 1
PC9 g9f- | U2> 8/6 | VP1321 15/-
P /6 | U26 9/- /6
PCC84 5/8 | U37 17/- | W77 /6
PCC35  6/9 | U47 8/6 | %63 /6
PCC89 8/- + Ud0 4/6 ' X108 17/6

Post 6d. per valve

Agalnst Damage in

STA. 4587 Any OD Parcel ‘443

¢

www americanradiohistorv com

>
b
>
>
4
>
b
b
b
b
b
>
b
4
b
4
b
>
>
4
4
>
4
4

1964 EDITION
RADIO AMATEUR
HANDBOOK

36/- Postage 2/6
by A.R.R.L.

SHORT WAVE AMATEUR
RADIO, by ). Schaap. 2l'-. Postage
[EE

COLOUR TELEVISION EX-~
PLAINED, by W. A. Holm. 21/-,

. Postage |/-.

DISC RECORDING AND REPRO-
DUCTION, by P. ). Guy. 42/-.
Postage /-,

BASIC RADIO COURSE, by J. T.
Frye, 30/-, Postage |/

TAPE RECORDING AND REPRO-
DUCTION, by A, A. McWilliams.
42'-, Postage i/-,

RADIO & TELEVISION TEST
INSTRUMENTS, by G. J. King.
25/-. Postage |/3.

AMATEUR RADIO CALL BOOK,
1964, by R.S.G.B. 4/6. Postage 6d.

WORLD RADIOTY HANDBOOK
1964. 22'-, Postage |/-,

COMPLETE CATALOGUE I/-.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
{9-21 PRAED STREET.
LONDON, w.2
Phone: PADdington 4185
Open 6 days 9-6 p.m.
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through C3, where it sets up oscillations across L4,
which may be assumed to be a very broadly tuned
circuit.

The r.f. signal across L4 is rectified by the
diode D1 and generates a voltage across R3, the
diodc load resistor. L.F. audio frequency
variations (i.e. vibrations caused by speech or
music) can pass C4. which is of high capacity, and
this a.f. or audio signal is fed back to the
transistor base via the coil L2.

The OC44 transistor amplifies these audio
vibrations but they cannot pass the small
capacitor C3 and thus are fed along R4 into the
phones. This process is known as *reflexing”
and it gives the gain of two transistors with only
one being actually used.

Resistors Rt and R2 form a bias network
splitting the battcry voltage in the ratio 15:1,
giving the coil L2 a potential of approximately
0-5V negative relative to the positive line. This
will give a collector current of about 2mA in the
transistor.

Later a feedback coil (L3) will be fittcd and also
a fcedback capacitor VC2. These two components
together will give reaction and the receiver will
then work anywhere in the British Isles without
an cxternal aerial.

Reflex Wiring (Fig. 11)
The wiring modifications are as follows.
1. Test the receiver as working at stage of
Fig. 9 with the choke L4 fitted.

Remove both phone wircs.

Remove the wire from R4 to switch S1 and

connect onc from R4 to phones.

Connect the other phone tag to switch S1.

Connect C4 with positive end to diode black.

Connect negative end of C4 to tag “T”.

Connect black of diode to R3 and other end

of R3 to rotor of tuning capacitor VCI or

tag V.

8. The choke 1.4 is now fitted. This is easy
but great care is required to keep the wiring
correct.  The tags labelled U and V are
made the choke terminals (or tags) and may
usually be conveniently made the fixing
screws as well. Check the wiring carefully
with Fig. 11.

9. Make sure the small capacitor C3 is between
the diode side of the choke and the collector
of the OC44 transistor.

NAR W

Testing the Reflexing

The receiver is fixed as before and this time the
volume will be so great that in most places the
Light Programme will come in at an uncomfort-
able volume which is casily audible two yards or
more away from good phones (reed typc). The
current taken is still only about 2mA. The tuning
will be somewhat flat and unsclective.

The choke has an appreciable cffect in this
circuit: if wound as in the instructions all is well,
if a purchased one is used the ordinary TV-type
h.f. choke is nror suitable and readers must specify
that the choke is for medium and long waves only.

PRACTICAL WIRELESS 85

Adding Regeneration

When regeneration (or “reaction”) is added the
set will work without an external aerial, the ferrite
rod being sufficient. The tuning will be more
selective but somewhat morc difficult, since the
variable regeneration control VC2 has some effect
on the settings of the tuning capacitor VCI.

For regeneration an additional coil, L3, is wound
on the two coils already wound. This is done as
shown in Fig. 4, stage 4. (See March issue.) The
directions of winding are most important.

The following wiring is then carried out:

1. Solder aerial reaction coil L3 ends E and F

to their respective tags.

2. Join tag F to reaction capacitor VC2 rotor
and tag E to tag B (battery+ line).

3. Wire stator of VC2 to the collector of the
0C44.

4. Wire spare end of Cl1 to tag B.

5. Inspect carefully for any shorts, especially

between tags for anchoring the aerial coil
connections. )
These connections are alrcady shown in Fig. 11.

Testing with Regeneration

No acrial is required. Place the ferrite rod in
the coil and switch on. Adjust VC1 so that the
vanes are fully opened and then close VC2 until
oscillation at audio frequency is hcard. If it is
not then something is wrong. The trouble in this
event may be due to a poor, insensitive transistor
or the r.f. choke 1.4 may be at fault. The direction

of the coil windings is all-impertant. Remember,
the acrial is directional.

Assuming oscillations are heard, reduce the
capacity of VC2 until they just cease. This point

is the most sensitive and when tuning VCI the
reaction control VC2 must be constantly adjusted
so that the oscillations are just on the point of
commencing. This will take some getting used to
as VC2 is not a volume control but a sensitivity
control. o

The Light Programme will come in at good
strength (say three times as loud as a crystal set
with a long aerial), although no external aerial is
required.

With this station tuned in VCI will be about
halfway out and VC2 may be anywhere, but we
want now to get the reaction adjusted for optimum
ease of adjustment. This is performed as follows:
Fully close VCI and adjust VC2 until oscillation
just ‘occurs. If this occurs with VC2 nearly fully
in all is well. On the other hand, if this control
is opened to any great degree then one turn at a
time must be taken off L3 (the last coil wound)
until oscillation occurs only when VC2 is almost
fully in. In this way the reacticn adjustment will
be found to be much finer, steadier and easier.

The long wave section is now complete. The
receiver should now be thoroughly tested as work-
ing and then every wire and component should be
laid out carefully and methodically so that further
modifications may be carried out without any
mishaps to the part alrcady done.

Some younger readers may feel that they have
donc enough for now and the unit may now. if
desired. be housed in a plastic sandwich box and it
will give good service in this way.
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How the Reaction Works

The r.f. oscillations are choked off after leaving
the collector of the OC44 by R4 and the phone
windings, - some pass C3 to the diode and are
rectified but some pass through VC2 to the feed-
back coil L.3. Here. provided the coil is wound
the correct way, magnetic coupling will feed
additional r.f. into L2. additional, that is. to the
r.f. being fed into 1.2 by 1.1 (and the ferrite rod).
If L3 winding direction is correct the r.f. will be
in phase (will increase amplification), but the
reverse is also true. The number of turns
suggested for 1.3 will suit the worst OC44 but a
good one will probably only need five or six turns.
The less the better as long as feedback is sufficient.
<ince the less turns on L3 the less the tuning of LI
will be affected.

Adding Another Transistor

The receiver is now as shown in Fig. 11
It is proposed now to fit a second transistor, a

May, 1964

©

& ©r,
N

Fig. 13: The additional
wiring incorporated in the
amplified circuit.

this resistor. The other phone tag is left wired to
the switch and the blue transformer wire is also
soldered to it. The yellow lead is soldered to the
tag marked X ” and it must be checked that this
tag is not fouled by the capacitor
vanes when they open.

The brown lead is soldered to a
small tag labelled “N" and is
coupled to the switch via R3.
From the * N 7 side of RS connect
C3 with the positive end to the
emitter of the OC44. Connect
C6 across the phone terminals.
Carefully sleeve the leads of the
OC81 and solder the emitter to the
emitter of the OC44. the base to
tag ** X 7 (yellow transformer lead)
and the collector to the open-cir-
cuit phone tag. Check that the
circuit complies with Figs. 12 and
13.

Testing the Amplifier Circuit

The phones and battery are re-
connected and on test the receiver
will now be much more powerful
and Droitwich should be heard
easily with the phones laid on the
table. Remember to set the

reaction control almost on the

L ' |

Fig. 12: An amplified version of the reaction circuit.

type OCS81, as shown in Figs. 12 and 13.

The audio frequency transformer T1 is fairly
critical and the correct one should be obtained
and fitted through the two holes indicated in
Fig. 1. (Radiospares type T/T3. ratio 3-3:1.) The
tags are soldered to a thick wire as shown in
Fig. 2(b)—see March issue.

Wiring the 0(81

The circuit of Fig. 12 is now to bhe completed,
the new wiring being shown in Fig. 13,

The lead from R4 to the phonec is removed
entirely and the red transformer lead attached to

point of oscillation. If a milliam-
meter is available the current
should be about 8mA. but
thic is not very critical as long
as it is not creeping up. Good volume can be
obtained with a current of only 3mA and adjust-
ment of this current is possible by carefully
altering the value of RS, If it is made of lower
resistance the current will increase, not necessarily
with any increase in volume. Good results with
low consumption of battery current may be
obtained with RS at 200k

Check now that the vanes of V(2 cannot foul
the OC81 leads.

In the concluding part of this series next month.
the receiver circuit will be modified. once again. to
include medium as well as long waves in its
coverage.
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Waterproof heater wire

16 yda. 1ength, 70 watts, eeli regulating
temperature control. 10/~ post free.

Refrigerator Thermostat

Standard type with asjustoent 1or all normal
refrigerator temperatures, 7/6 prue 1/- post.

Simmerstat Heater Regulator

Suitabie Lo control elements, heater, soldering
irons and boiling rings up to 2,600 watte.
Complete adjustable, normal price 55/- each,
apecial snip price 12{6. plus 1/6 postage and
insurance.

Pre- Amptifler. Made to Mullard design to suit
the 10 watt amplifier, made to specification.
New Unit. 3imply needs vaives. Type EF8o.
3716 each.

46 Bets (Receiver/Transmitter pack get),
Unused setz complete except for erystals.
Packed with parts and easily rebuildable into
other gear. 18/8 each. Post 3/-.

Battery Charger Kit. Comprises 5 amp trans-
former, 5 amp rectifier, metal case and meter
to charge 6 or 12 volt batteries up to 5 ampe,
With variable charge rate. 89/8 cach. Post
and insurance, 3/6.

bigins Transformer. 250-0-250 at 80 mA,
6.3 volts § a. (normail maimx input). 12/6 esch.
Larriage 2/6.

Output Transtormer. Standard pentode
matching type.  4/8 cach. 48/~ per doz.
Vibrator Translormer, duitable for 6 or i2
volts input. 5/9 cach. £3 per doz.

Slide Switch. Sub-miniature but dpdt. 2/6
:ach. 18/~ per doz,
Smoothing Choke.
54/- per doz.

TV Mains Dropper, With tappings as follows:
28 ohm, 28 ohm, #G ohm, 60 ohm, 86 ohm.
2/6 cach. 24/~ per doz.
TV Motal Rectifier,
11/6 each. 28 per doz.
TV Control Panel. With two fuses, mains
input plug, and two voltage adjusting screws,
1/8 each. 12/« per doz.

T.C.C. or Dubilier Tubular Condensers.

% H, 200 mA. 5/6 cach.

250 mA, 250 volts,

.5 mi 500 v, .o . 10/~ doz.
225 mi 500 v, 716 doz.
225 mf 350 v, 8/- doz.
05 mf 500 v. 00 5f= doz.
01 mf 500 v. . . 4/~ doz.
0001 ms 1,000 v 0o 5/« doz.

Battery Charger Rechﬂer—sclemum 12-15 v.
5 amp. §/6,

Metal Chassis—punched for Mullard 510
Amplifier, complete with inner screening
sections and stove enamelled. 12/6 set.
Geiger Counter Tubes—20th century type,
;y/;ae No. G4, with circuit of geiger counter,

2]

Twin Twisted Lichting Flex—equivalent
14/36, rubber insulated, cotton covered
12/8 per 100 yard coil.

Moving Coil Meters

0-600 microamp, 2iu. flush ., 17/8
250-0-250 microamp, 2}in. surface 2718
750 mucroamp, 2}in. surface . | .. 178
5-0-5 microamyp 24in. lush ., .. 178
0-30 milliawyp, 23in. fush oo .. 178
0-100 mtlliamyp. 24in. flush ., .. 15/-
0-300 milliamp, 2}in. Alush ., .. 154-
0-500 1ithamp, 24in. Aush 15/-

Filament Transformer, 6.5 v., 1} amps., 8/6.
.3 amp. Dropper—tappings marked 200/220/
250, 3/8.

Qutput T d de, 4/6.
Neon Lamp—midget wire ended, ideal maine
tester, ete., 2/-. Ex. Govt. 1/6.

Philips Trimmers—{-30pF, 1/- ea. 8/- doz,

Heavy Duty Test Prods—red and black with
plug-in lead attachments, 8/6.

Install those extrs points, 3.029 twin flat
T.R.8. cable. Big nurchase enables us to scl
this at 45/- per 100 yarde, carriage 3/6.

Low Resistance Hend Phones. [deal crvstal
<cts, ete., 776, pls 28,

Cold Cathode Valve CV413. Voltage regulator

or trigger switch 1 but ex-eq
2/« cach.
Tag Panels. ldeal for constructors, exyneri-

mental circuits, ete. 3 of cach of 12 diffcrent
types, Bj-. Post 176,

Siydlok Panel Mounting Fuses with carrier,
3 amp. 2/ each. 15 amy, 2/6 each.

JAmFd 350 v. 8&mall tubular metal cared
candensers made by Dubilier.  2/6 per doz.

5,000 Mfd Condensers
12 v, warkimg Uy Plesscy. new and periect
2/- each. 18/~ don.

PRACTICAL WIRELESS
GOOD COMPANION Mark I

The 4 transistor set with the &
transistor periormance.
Incorporating alt the latest re-
quirementa, Anyone who can
solder can nake it. Many thousands
already in use all over the country,
Full coveragc of Long and Medium
wavebands,

lne tooking cabiuct, size 117 x 8°
x 3" Q.P.P. Output approx.
750 mW. Excclient reception of
difficult stations like 20%,

Variable feed back gives cxecelient

tone. ONLY £5.19.6
CABINET & PICK-UP

Made for 4 1amour company
mtending to make u Battery
Record Player but changing their
minds.  This 1+ an extremely fine
looking cabinet, must have cost
at teast £ to make. It is complete
with handie amd fasteners as
Hlustrated.  Alsu ncluded in the
parcel 18 a Cosmocord pick-up.
with crystal cartridge and sapphire
st¥ius.  Both items new and per-
fcct. Only 19/8. plus 4/t post and
insurance.

THIS MONTH’S SNIP
Fluorescent Light Bargain

Kit ot parts comprising: choke,

two Jamp  holders, starter

holder and starter.

19/8; 80 watt, 27/6.

post and insurance.

The white enamelled metal

work to make a complete

<

this month. Add only carriage 5/-.

&

battery fitting given FREE with every Kit ordered

87

Speaker Bargain
12in. High- = E:
fidelity loud-
spcaker,
High tux
permapent
magnet type
with stand-
ard 3 ohm
specch  coil.
Will handle
up to 12 watts. Brand new, by famous
maker, Price 2706 plus 3/6 post and insurance.

Hi-Fi Speakers
E.M.]. Ceramic magnet 12,000 lines, size
13 x Rin. (roughly equndlent to 12in. round
speaker), Bass frequency 40-50 c/o. Handles
ap to 10 watte. Price 33/8, plus 5/- carrlage
and ips. State whether 15 ohm o1 8 ohm.

Building A 'Scope

3in.  oscilloscope  tube.  American  made
type No. 3FP7, 6.3 v. 0.6 awmp. heater
electrostatic  deflection, brand new and
guaranteed with cirenit diagram of scope
15/~ cach, plus 2/6 post and insurance.

Timer Kit
Spccial offer of all comjponents cxcept meta.
box to make mains operated interval timer
‘or photography aste. 12/68 plus 2/6 post.
Transistorised Thermostat
ior controlling temperainre where a very high

order ot accuracy is requircd—regulation in
an cgg incubator of .1% was claimnd.

Complete kit inclading relay and full data
29/6.

VALVE BARGAl NS

87
S0L6G
4

MOTOR BARGAIN

Jilent tunning maing motor by very famous
maker. Ideal for gramophone, tape recorde.
fan etc., ete.  200-250 volts, A.C.. shaded
pull start, Size approximately 27 x 2} x 15,
2,750 r.p.m. Spindle diameter 5/32in, Spindic
length iin. TBrand new guaranteed. Price
12/6, plus 1/ post.

35L6GT  8/-
8

ALWAYS USEFUL™]

ITEMS
Nylon Drive Cord, 5ft. lengths, 1/6 ea.
15f= per doz. {in. Spindle Conpler with
¥rub screwe, 7d. ea. 6/ per doz.
Trimming Tool for Transistor 1F°a, 8d,
ea. 7/- per doz. Insulated Spindle iin.
polystyTene in. length, 1{- ea. 11/- doz.
Neon Lamp Midget type as in screw-
drivers etc., 2/« ea. 21/- doz. Ebonite
Tubing ¥ od for making test proda ete.
Bin. length 1/ ea. 10{-deaz.

Beginner’s Superhet

Ar supplied o
many schools
and  colicges
A gimple
basic suprrhet
—casy to une
derstand  and
which cap te
progressively
Extended —
ldeal for stwiebte—components

inclul
—rvalves—metal rectifier tuning condenses

—L.F. transiormers, etc.
superhet cxcept speaker.
3/~ post aud insurance.
tree or sep., 1:6.

In fact compiet:
Price £8 plu
Data include

YAXLEY SWITCHES

or exporiment.

By roturn service—yon need not be held np with that prototype
Please add 1/- postage to all switoh orders.

POLES 2 Way 3 Way 4 Way 5 Way 6 Way 7 Way 8 Way 9 Way 10 Way 11 Way 12 Way

L 2/8 2/10 3/1 3/3 3/8
2. 313 3/8 4/1 4/6 4/11
3. 3/11 4/8 52 5/9 6/5
q. 4/6 5/4 62 - 716
5, 5/2 8/2 I3 8/3 9/a
8. 5/9 - 13 9/6 10/9
% 8/5 716 814 10/9 12/3
8. e 8/8 10/4 124- 13/8
9. k] 8/6 1145 13/3 15/4
10. 8/3 0/4 12/6 14/8 18/9
11 §/11  11/2 13/6 15/9 18/3
12 9/8 12/ 14/8 17/ 1948

3/10 4/1 4/3 4/6 4/8
518 6/2

/ 8/5 s U
i 8/3 8/8 9/ 10/1
8 10/4 10/10 12/ 12/10
11/3 12/5 13/1 14/8 15/¢

15/1 16/  13/8  18/8  20/11
17- 188 18 22/- 23/
1810 20/8  21/11 24/ 26/4
£0/9  22/10 241 2il- 29N
2217 24/11  26/4  29/6 319
2416 23 23/. 32/- 34/-

ELECTRONICS (CROYDON) LTD

Personal shoppers to:
266 LONDON ROAD, WEST CROYDON, SURREY

Post orders to: 43 Silverdale Road, Eastbourne, Sussex.
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] (1 p it SAVBIT ALLOY
- saves wear on
soldering iron bits

The world-famous copper
loaded alloy containing S
cores of non-corrosive
flux, that saves the solder-
ingiron bit. Erstn Multicore
Sclder s also available in
hightinqualityalloys.60 40
in 22 s.w.g. for printed
cireuits, transistors, etc.

SAVBIT SIZE { CARTON

Contains approximately /7

feet of 18 s.w.g. SAVBIT.

It is also sup-

plied in 14 s.w.g. (:‘:gﬁﬁ\’

and 16 s w.g. Ob- . 2.

Wi v

tainabte from ra 1‘"{5‘ !

dio and electrical R o

stores \M 3
5/- each

THE HANDY DISPENSER

Easy to find in the

tool box—simple to AND CUTTER
use, Virtually a third

hand for tricky sold- Strips insufation -
ering jobs. t~ feet 5 without nicking =
core 18 s.w.g wire cuts wire |
ERSIN MULTICORE cleanly, adjust Il.D
[
|
2/6 each 3/6 each
MULTICORE SOLDERS LTD.

SAVBIT alloy in a able to most
MULTICORE WORKS - HEMEL HEMPSTEAD - HERTS. (BOXMOOR 3636)

BIB WIRE STRIPPER

continuous coil used thicknesses
direct from free- Sphts  extruded
standing dispenser plastic twin flex

=
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CANADIAN RECEIVERN No. 9. Stmilar to 52 Set, but cover
1.6 to 3 Mc/s. Tip-top condition. complete with crystal call-
orator, valves. etc. BARGAIN FOR CALLERS ONLY. 78/8.
PCR-3 RECEIVERS, 3 wave bands, medium wave and 2 short
wave. (rom 120-13 metres. Good condition. tested. 8 &ns.
Carr. 10/-. A.C. mains internal power supply £2 extra.

SILICON RECTIFIERS, Type BY101 (in. x ¥in.t will handie 250
volts at up to 500 mA. Replaces anty TV metal rectifier, BRAND
NEW—not seconds, 7/8.

AR-% VIBRATOR PACKS. For 8V. operation. Complete with
vibrator « OZ4 rectifier. NEW in original cartons, 17/8. P. & P. 2/6.
AR-S4 SPARE VALVES. Complete Set of BRAND NEW indivi-
duallv boved originai valves (14). 50/-, nlus 2/6 P. & P.

MOVING COit. PHHONES.  Fines: quality Canadian with
Chamois ear muils and leather covered headband. With lead
and iack plug. Noise excluding. supremely comfortable.
BRAND NIFW. i i e 99/8, post L6,

MAL 1C COUNTURS (ex-G.1%.0.. 4 tigures to 9.999. Colls
5000 lo V. operation. Tested. (No resel). 5/- each. P. & P. /6.
SPECIAL OFKFER! 10 tor 30/-. P. & P. /-,

PRECISION WIRE-WOUND RESISTORS manulactured bdv
Alma. Rivlin. ete. Values avallable 2000, 1K. 2.3K, 5K. 10K, 25K,
50K, 60K, 100K, 200K. 250K, 0K and IM Q. 1°,—1/3, 0.1%—2/-, 0.05%
—a/8. Pleasg add Post,

CRYSTAL CALIBRATOR, As used in Canadian No. 52 sel.
Incovporates uvwin 1Me/s abd 100Kc/s crystal and a multi-
vibrator circuit L0 vive WKc/s marker pips. Reguires 12V,
1 amn. L, T. and 150V. H.T. Complets with 3 valves, clrcuit ot
32 <ot and operational notes. BRAND NEW 27/8, plus 2/6 P. & P.

ARD CRYSNTAL

3 ] LIBRATOR. In neat grey metal case
9 x 7~ dlin. Give: Me/s, 100 Kc/s. and 10 Kcfs. marker pips and
harmonies as selected. Optional 400 c¢/s modulation. Complete
¢ valves 1T1 (5), 1R5 (1) and | Mc/s BTG glass crystal. Requires
WOV, H.T. and 1..’?\'. ..T. In original iransit case. BRAND NEW.
Carr. 716,

MICRO- AMMETER. 0-30wA. Made by H.CA., Weston
westinzhouse, and other lamous American manulacturers.
Circular %:in. flush panel mounting. Dials are engraved 0-15.
0-600 volts. As used in the American version of the V'19 SET".
TESTTD AND GUARANTEED 15/-.

CHARLES BRITAIN RADIO LTD
11 UPPER SAINT MARTINS LANE, LONDON W.C.2

TEMple Bar 0545
Shop hours 9-8 p.m. (9-1 pon. Thursdayy.

Open all day Saturday.

—=

FREE /Z/M0 1005 xavans

< THE LATEST EDITION OF ENGINEERING DPPORTUNITIES

, .
Have you sent for your copy? T\wuich 1s YOUR
ENGINEERING OPPORTUNITIES | pPgT SUBJECT ?
is a highly informative 156-page guide to .
the best paid engineering posts. It tells e
you how you can quickly prepare at home Civil Engineering,
for a recognised engineering qualification Radio Engineering,
and outlines a wonderful range of modern Aﬁ:?n'::ri'cl:f;:t"
Home Study Courses in all branches of Production Eng..
Engineering. This unique book also gives Building, Plastics,
full details of the Practical Radio & Elec- D'T'g'l‘fmsl;“n‘":t!m'
tronics Courses, administered by our T
Specialist Electronics Training Division— GET SOME
the B.I.LE.T. School of Electronics, explains | | ETTERS AFTER
the benefits of our Employment Dept. and YOUR NAME!
shows you how to qualify for five years —_— .

promotion in one year. A.M |.Mech.E.
AA,M.IP.G.F..E
. e .M.1.Prod.E.
We definitely Guarantee AM.LM .
A..0.8.
«NO PASS—NO FEE” | +ihies
Whatever your age or experience, you cannot afford A.M.B%it,i.R‘E.
to miss reading this famous book { you are City & Guilds

earning less than £25 a week, send for your | Gen. Cert.of Education
copy of “ENGINEERING OPPORTUNITIES" Etc.. ete.
today—FREE.

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. SE[21), 29 Wright’s Lane, London, Ww.8
IS: THE "LEADING ORGANISATION OF

THE B.LE

INCLUDING
TOOLS!

The specialist Elec~
tronics  Division of
ST

RACTICAL
Equwmnﬂ

Basic Practical and Theore-
tic Courses for beginners in .
Radio, T.V.. Electronics, Etc.. ‘\Oy'b offers you a
AM.Brit.LR.E. City & Guilds T¢allaboratoryirain-
Radio Amateurs’ Exam. ing at home titth
R.T.E.B. Certificate praciical equipment
P.M.G. Certificate Ask for details.
Practical Radie .
Radio & Television Servicing B.1.E.T.

Practical Electronics
Electronics Engineering  SCHOOL OF
ELECTRONICS

Automation
'BOST COURON NOW 7
Please send me your FREE 156-page
**ENGINEERING OPPORTUNITIES "
(Write if you prefer not to cut page)

NAME
ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME

"KIND ' IN
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TO THE
EDITOR

A MEETING GROUND FOR THE RADIO
ENTHUSIAST

JIR,—Every month your magazine devotes a

page to the uctivities of the amateur radio
socicties. As readers will have noticed, much of the
activity is concerncd with what we pithily refer to
as “ham ” radio and the impression is that club
members are a bunch of technically informed
gentlemen with a good deal of expensive and com-
plicated equipment. Therc is, however, a huge
army of radio enthusiasts throughout the country
who regularly subscribe to P.W. but who are
deterred from joining the local radio society
because of the fear that their lack of technical
knowledge would deprive them of the enjoyment
of full participation.

For them. the more novice yct nonctheless
enthusiastic readers of this journal, there are in
most districts, particularly in London and the
bigger towns, the local Evening Institute which
provides classes in radio and television. There arc.
of course. special courses organised by Technical
Colleges for those with the serious intention of
taking up radio as a career, but the general
Institutes hold classes for the radio enthusiast who
regards his interest as his hobby.

The accent of these classes is on the pratical
side and those who attend are encouraged to build
equipment or even to take along their own fuulty
receivers so that they can be shown how to repair
them.

The feature of these radio classes which should
be especially attractive to young P.W. readers. is
that they provide an organised meeting ground for
all who are interested in practical radio and who
wish to enlarge their knowledge of their favourite
hobby in a social atmosphere.—H. NayLorR CALEY
(London).

POCKET SIGNAL INJECTOR CASE

JIR.—Last year T began construction of the
Pocket Signal Injector by Mr. R, W, Knece-
shaw, described in the July issue of P.W. All the
parts wcre easy to obtain, but for one item—the
penlight torch case. | searched every Woolworth
store in Cardiff only to be told that it was out of
stock and would not be renewed.

Now again. I am unable to obtain the same case
for the Pocket Signal Tracer which appeared in the
March 64 edition. I would therefore be glad of
your advice in this matter.—G. L. Davis (Gabalfa,
Cardifb).

SlR.—Wilh reference to the availability of the
penlight torch cases specified in my articles on
the Pocket Signal Injector and Signal Tracer, it
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be 1] d with the pon from
page iii of the cover.

The Editor does not necessarily agree with the opinions expressed by
his correspondents

does appear that Woolworths no longer sell these
but 1 suggest that an alternative * penlight™
casing that could ecasily be adapted, is rcadily
obtainable from Boots Chemists.

In my opinion this case would produce an cven
more professional looking unit than the original.
No circuit_alterations are required but, because of
its slightly greater length, the inner chassis of
cither unit would have to be slightly longer with
the width remaining the same. This. of course. will
present no special problems. A slightly modified
method of attaching the probe tip may also have
to be evolved, but again this should not prove
difficult for the constructor.

The Boots case also has the advantage of a push-
button on/off switch incorporated at its end, this
being a great improvement on the original.

I trust that this information will prove useful to
any of your readers contemplating the construction
of cither of thcse units. — R, W, KNEESHAW
(Bristol 6).

MODE OF OPERATION

glR.—Bcing interested in transistor gadgets, [
" recently constructed Mr. P. Rowe’s Thermo-
stat described in your December 1963 issue. I find
this device very sensitive, but the mode of opera-
tion is the reverse of that given in the text, ie. a
rise in temperature causes the relay to operate. 1
therefore suggest that a relay with normally closed
contacts be used instead of the type specified.—
D. H. Cox (Leeds, 17).

[In reference to this letter, the author has
verified Mr Cox’s remarks and observes that the
sentence on page 761 beginning ‘ When the
temperature of the sensing transistor Trl rises . . .”
should read “ When the temperature of the sensing
transistor Trl falls, . . .” A relay with normally
closed contacts should, of course, be used.—Ed.]

NOT SUCH A GOOD THING

IR.—At the risk of offending your Scots readers

1 feel I must. as a music-loving Englishman.
protest the suggestion of your correspondent, Mr.
). F. Jameson (April P.W.) that you should publish
a bagpipe amplifier design. However. his comments,
apart from this. I agree with. Perhaps too much
spacc is being devoted to musical applications of
electronics in your pages. 1 feel there must be

other outlets for your contributors who find
insufficient inspiration in superhets and radio-
grams.

Now that your guitar-playing readers have been
catered for. how about getting back to conven-
tional designs?—S. D. StessINGS (Bourncmouth,
Hampshire).

www americanradiohistorv. com


www.americanradiohistory.com

90 PRACTICAL WIRELESS

FOREIGN CORRZSPONDENTS

SIR.——I have just acquired a tape recorder and I

would like to “tapespond”™ with readers of
P.W. 1 am interested in learning Esperanto and so
would especially welcome tape correspondence
from readers with similar interests.—M. L. vaN DE
LinpE. 2 Cowie Street. Sidwell, Port Elizabeth,
South Africa.

b‘lR.—l would like to hear from readers in any

country, who have an interest in electronics
and are of my own age—16. I will answer all
letters received. — MicHAEL AvrKaLAy, 37 Prince
Street Gardens, Cape Town. South Africa.

b‘lR,——As a regular reader of P.W. und an

enthusiast of transistor circuits. | would like
a correspondent of my own age (14) in Great
Britain. [ will answer all correspondence. —
D. Purton, *“Mount Pleasant”, Pakenham,
Victoria, Australia.

SIR,——I am an enthusiast of amateur radio and |

would like a correspondent in England having
similar interests.—~M. ManapEva Raju, B.Sc., 4
Cubbon Pet, 12th Cross, Bangalore 2, South India.

IR,—I am interested in radio and electrical

service technology and I would like to corres-
pond with radio servicemen from any country. |
will answer promptly all letters received.—N. O.
AzUBUINE. P.O. Box 359, Port Harcourt, Nigeria.

May, 1964

Sir—I would be grateful if any reader could sell or
loan me . ..

.. . the circuit and servicing manual of the Marcont
recerver CR 150, If required 1 will return any data by registered
mail.—V. SAMMUT. 158 Old Theatre Street, Valletta. Malta.

...the instruction manual for the Eddystone
receiver model S.750.—E. 'RAWSTRON, 146 Partington Street,
Castieton, Rochdale, Lancashire.

... the October and November 1960 issues of P.W.
—J. G. WOODLLEY, 6 Perry Avenue, Cullercoats. Northumberland.

...the February and April 1962 issues of P.W.—
J. F. MOYNIHAN, 4 Leeson Park, Dublin, 6, Irish Repubilic.

... E. M, Squire’s “*'Radio Questions and Answers™".
volume 2, Radio Receivers.—Rev. E.A, McCARTHY. The Vicarage.
Fast Ruston, Stalham. Norwich, Norfolk. NOR 18Z.

...the issues of P.W. dealing with the No. 1Y
Set.—). ¥. Rowles. 5 Tower Road. Southsea. Hampshire.

....the February 1961 issue of P.W.—A. SLADL
12 Greywethers Avenue. Swindon, Wilishire.

... information on the indicating unit type 221.—
S. FOWLER, 66 Chiltern View Road. Uxbridge, Middlesex.

... the circuit of the Bendix aircraft receiver type
RA 1B.—D. W, HannaNt. 6 Recreation Road. Gorleston.
Great Yarmouth. Norfoik.

... the June 1961 and March 1963 issues of P.W.—
C. HArGIS, “Loddington Grange.” 13 Knole Road. Boscombe
Bournemouth, Hampshire.

... the handbook or any information for the Halli-
crafter BC669 transmitter/receiver, and the Bendix BC 433 radiv
compass.—P. L. MOGFORD. 27 Ynysmaerdy Road. Briton Ferry
Neath, Glamorganshire.

.. the July, August and September 1963 issues o

P.W.—M. J. C}IELL_ 13 Hampden Road, Leicester.

...conversion data for the RI1185 receiver.—
P. HuGHES, 4 Ingram Road. Beechwood Gardens, Coventry.
Warwickshire.

CORRIGENDA

The Maivern Tape Recorder

. When this article was published in the July 1963
issue of PRACTICAL WIRELESS, a number of readers
found difficulty in obtaining Mullard or G.E.C.
ferrite cores LAl and LA2 as specified. At that
time it was not possible to recommend a supplier
for these components. Now. however, we can
inform readers that Henry's Radio keep a
complete range in stock.

The Euphon

This article was published in the October 1963
issue of PRACTICAL WIRELESS and we bring to the
attention of readers the following point which was
omitted from the text and which. although perhaps
obvious to experienced readers. might not have
been apparent to any beginners attempting the
construction.

Any other loudspeakers in operation should be
cut out to obtain the required effect with the
Euphon, the two it feeds only being alive.

Another observation which would best be
pointed out is that if a high volume is required, the
h.f. speaker must not be 700 small or it will not
handle the volume. The |f. speaker must always be
considerably larger than the h.f. unit: but it must
also be remembered that too large a base loud-
<reaker with emphasise bass more than is required.

Six-band T.R.F. Receiver

—continued from page 55

distance results. Local transmissions may over-
load V2, so the gain of V1 must then be reduced
by means of VRI.

Quite a good degree of selectivity is obtainable
when VR2 is adjusted to bring the detector near
the oscillation point. If VR1 and VR3 are both at
maximum volume, and VR2 is turned back, to
reduce volume, tuning will be flat, and sensitivity
poor. It is thus frequently necessary to keep VR2
carefully adjusted so that the detector is nearly
oscillating, and reduce gain by VRI1. In these
circumstances, selectivity is surprisingly good, even
for congested s.w. bands, and distant stations can
be received.

Loose wiring, or a microphonic valve. can resuft
in a ringing or continous noise commencing when-
ever the regeneration control is critically adjusted.
A screening can over V2 will help prevent this
trouble.

If mains interference is bad. a r.f. choke may be
wired from the telescopic aerial to chassis. By-pass
capacitors (about 0-01,F) can also be wired in
parallel with the mains transformer primary, or
from mains leads to earth.

If desired, an external aerial tuner can be con-
structed. This consists of a suitable coil, with
parallel capacitor. tunable to the band required.
This tuner unit which is simply wired from aerial
to chassis. will be found to increase the volume
of weak transmissions. and help eliminate possib’:
breakthrough of strong, local stations. B
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NEWS

No.

APRIL/MAY 1964

This is what Sinclair

WORLD LEADERSHIP

Within an amazingly short time, Sinclair Radionics
has leapt forward to become a world-leader in its
own specialised field of micro-clectronic designs for
the home constructor. The reasons for this are not
hard to find, and even if, at first, they appear simple,
they represent as much of a breakthrough in
relations between customer and supplier as do the
designs which we have introduced with such success.

SPECIALIST TEAMS

QOur object is to produce nticro-electronic transistor
designs which are not simply interesting to build, but
which are well ahead of anything offered by our com-
petitors. They are also technically ahead of any
available manufactured products. To achieve thesc
standards, we employ our own highly qualitied tcam
of electronic engineers, and when lhcy hdvc contri-
buted their share to a design, we “marry” it to the
services of an industrial design group to ensure that
our cases are both elegant and functionally right.
Developments on these lines are going on all the time
in the carefully planned Sinclair programme.

INSTRUCTIONS

Presentation of instructions is another Sinclair feature
in which we naturally take pride. The experienced
builder will readily recognisc and appreciate the
quality of the circuits shown in the Instructions.
Equally important, however, is that anyone with or
without technical knowledgc can build a Sinclair
design with 100% success from the word *Go™.
With the Micro-6, for example, building is actually
proving ecasier than even we believed at first, and
already there are thousands of these sets in use.

SATISFYING THE CUSTOMER

How about you, the customer? We insist on your
being completely satisfied in all your dealings with us.

FEATURED ON THE FOLLOWING
PAGES
SINCLAIR MICRO-6
The smallest set

SINCLAIR SLIMLINE
Designed for high-speed assembly

SINCLAIR MICRO INJECTOR PROBE
A better instrument for fault tracing

SINCLAIR AMPLIFIERS

SINCLAIR TRANSISTORS

CONSTRUCTIONAL BOOKS

in the world

service means to you

In fact, we have a special service department run
solely to help and advise customers and to correct
any errors in assembly which may have inadvertently
been made. So you need never feel we will not be
interested in your particular problem, no matter how
slight it might appear to you. That we are genuinely
willing and giad to be of help is something extra,
which even we cannot properlty convey in the unique
guarantec offered in our advertisements. We can
only tell you of the hundreds of letters we receive
cvery week from all over the world praising both our
scrvice and our designs. We have already published
many in our previous ads. Here is another typical
cxample which reached our office in February:—

I very much enjoyed the four or five hours work
necessarv to complete it (Micro-6). It was easier to
make than many bigger sets and when finished, worked
ar once. I consider the conception brillianr and [ am very
pleased with it. | found your instructions very well
prodiced and easy to follow with no puzzles or
omissions.

G. J., Nottingham.”

More News next month !

Introducing

MIKE
FARRAD

created
specially for
Sinclair
Radionics
by

Ken Ward

“I tell her it’s stereo!™
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CAN  BUILD  THE
WORLD'S SMALLEST SET
IN A SINGLE EVENING!

We knew that really efficient micro-size radio sets were
145 x 1%/;5 X Lin, always wanted; we knew how to get the very best out of
modern transistors. After we had designed and field-tested

the Micro-6 to our complete satisfaction, we released it for

@ constructors only a few weeks ago. What even we hardly
expected was the absolutely fantastic performance reports

SIZE ONLY

REQUIRES NO that are daily reaching us in ever growing numbers from all
over the country (and abroad too). Range, selectivity, power
SPECIAL and quality—the four essentials to any good radio are here
BUILDING in more than generous measure—and being able to build
this set yourself will give you the greatest thrill in radio
EXPERIENGE since the invention of the transistor.

OR TOOLS

OUR UNIQUE GUARANTEE
PROTECTS YOU COMPLETELY

A WORLD-BEATING
BRITISH DESIGN

Detector -l

I_ 1st A.F. 2nd A.F.| | 3rd A.F.
Amp. Amp. Amp.

UNIQUE 6-STAGE CIRCUITRY

The key to the success of the Micro-6 is in its
brilliantly developed circuitry brought to a stage
that only a thorough understanding of transistor
behaviour could ever hope to make possible.
The result is that within this minute assembly you
have a set actually better in performance than that
of most transistor superhets many times larger
and costlier.

17 59/6

Price includes cost of all parts, elegont case,
lightweight earpiece and plug, and instructions

MALLORY ZM312 Mercury Cells, /1l each

INSTRUCTIONS
MANUAL
You will be delighted
with the way in which
this is presented. The
illustrations are excep-
tionally easy to follow,
and stage by stage detalls
show just how simple
this set is to build.

{s_i_rji:.:lﬁi_r:?
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PERFORMANCE BEYOND ALL EXPEGTATION

TECHNICAL DESCRIPTION
The Micro-6 uses Micro-Alloy Tranmsistors (MATs) in a
completely new circuit comprising six stages. Two stages
of R.F., amplification are followed by an efficient double-
diode detector which drives a high gain three stage A.F.
amplifier. Powerful A.G.C. is applied to the first R.F. stage
to ensure fade-free reception of the most distant station, and
tuning covers the entire medium waveband. This is widened
out at the high frequency end to provide improved separa-
tion of Continental stations. The tiny ferrite rod aerial and
earpiece socket were both specially designed for this set.
This socket incorporates a switch which operates auto-
maticaily on inserting the earpiece plug, and switches off
when the plug is withdrawn. Listening is by means of the
high-impedance lightweight earpiece provided. Qualit

of reproduction is outstandingly good.

@ IMMENSE POWER AND QUALITY
@ PLAYS IN CAR, TRAIN, BUS, PLANE
@ COMPLETELY SELF CONTAINED

UNIQUE SINCLAIR GUARANTEE

If you are not completely satisfied with your purchase (we
are confident that you will be delighted) your full purchase
price will be refunded instantly and without question

FULL SERVICE FACILITIES AVAILABLE
TO ALL SINCLAIR CUSTOMERS

SINCLAIR RADIONICS LTD.

69 HISTON ROAD, CAMBRIDGE

If you do not wish to cut coupon from hage, ple_ase
mention "‘Practical Wireless," May issue, when ordering.

All parts necessary to build this set
including case, lightweight earpiece
and instructions manual come to
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Chassis view
actual size,

showing two
Matlory Cell:
in use.

PROFESSIONALLY STYLED IN
EVERY DETAIL

Outside — a compact, elegant case only 14/, x 1*/,, x fin. with
positive drive vernier-action tuning dial, the whole trimmed
with gold and b.ack.

inside — beautifully designed printed circuit assembly, a master
piece of compactness and electronic efficiency, yet building coule
noz be easier.

MORE SINCLAIR DESIGNS ON NEXT PAGE
P e - e e -
| SINCLAIR kADIONICS LTD., 69 Histon Rd., Cambridge |

| Please send parts for..........Micro=-6 Receiver(s) and
........ Mallory Mercury Cells at 1'll each., for wheh |
enciose £......

Bocooooboooooooth

| NAME
1 ADDRESS

[
| PW5

e T T ]
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ESIGNS THAT ARE YEARS AHEAD

The triumph of Sinclair designs is two-fold—
firstly they embody advanced techniques using
transistors and micro-miniature components In
a fascinating variety of attractive applications;
secondly they make it possible for anyone to
bulld with assured ease and success and thereby
enjoy using really advanced equipment. All
designs are provided with well-presented
instructions. .

@ FULL SERVICE FACILITIES AVAILABLE TO
ALL SINCLAIR CUSTOMERS

@ PROMPT ATTENTION TO ALL ORDERS

FIRST OF THE SINCLAIR
MICRO-RECEIVERS

Thia Is the et that glves you Enrope in the
palm of vonr hand. It has seif-contalnet
farrite rod asrial ani acoommodation for
standard PP8 Latiery, vel measures oGly
28 x 131, x fin. Tunes over the antiie

modlum wave-band and can be used in
oars, sralna, buses. Uslng Sinclair MAT s l N c L A l R
Transistors and fpecial dreuitry it proe SLIMLINE

vides -omarkable powsr and quality:
Ustening i¢ by means of the lghtweight
earpiece provided. Bullding s partiou. ‘fons coms (n
isrly eaay. The Slimiine Is contained witbin
its neat royal blue and gold case, and ie

switched on by plugging in the earplece. 49

Al paris inc. case,
sarpisre and insirucs

SINCLAIR MICRO-AMPLIFIER
AS USED IN LABORATORIES, RESEARCH
ESTABLISHMENTS, ETC.

This i powerful fer,
smaller than & 3d. piece, makes an excel-
lent broadband R.F. smplifier. With &
irequency response from 30 to 50,000 cle,
4 1dB,and power gain of 60 dB (1,000,000
times) it can also be used as a sub-
minlatare hi-8 amplifier with an output
sultable for any ecafplece or even lond.
spesker. Also makes an Invaluable tool in
the hands of the keen experimenter.

With MAT Transistors, Mmicro-miniatare
quality compobeats and mioro-printed
oireult. [no. iostructions for building and
many uses.

Actual size—it's smaller
than a 3d piece !

28/6

e, all parte  ind
instructions.

SINCLAIR MICRO-INJECTOR
THE SMALLEST AND
MOST EFFICIENT OF ALL
SIGNAL INJECTORS

Here 18 the modern and :fcient way to
trace faults in valve and transistor
andlo and radlo equlpment of all kinds,
and you can bulld it for yoursslf or buy
it ready made. This preciasion sub-
miniature instrument generates and
injetts a signal into any part of the
cquipment o be tested at & frequency
trom 1 Ko/s to 30 Mo/s, The 6d. stan-
dard battery which it usea will iast for
about f months. Building s extremely
easy with the help of the instructions
piovided. In neat, well-made plastic

[assY insteuetions.
liin. x 1%,in. x §io., plus probe Ready buili and
*f in. lonk. " tgatod 32/6

foe, "Sii':é. w2716

VALUABLE BOOKS
FOR THE CONSTRUCTOR

SENEBAL—«22 Tostel Circmits using B Is
Micry-Auloy Transistors™ Post I-ee
HORT WAVES—“Teste: Short Wave 5 6
toceivers, Using MATs." Pout tre. I
3.W. & COMMUNICATIONS—“Tested
Juperhet Olrouits lor 3hort wave Communie 6/6
oation Receivers, usng MATs". Fost irse

SPECIAL PRICE FOR § TOGETHER 16/'

SINCLAIR GUARANTEED TRANSISTOR

| MAT 100 High (BB 0W IE¥E( .. .ieesvsvercrerasrsonssarassense 719
! MAT 101 Extrs high gain, low levei....... 8/6
! MAT 120 High ;ain. medium and high level . ...... 79

MAT 121 Extra high zain, medium and high level 8/8
| ADT.140 FOR V.H.P, UH.F., TV. 000, ..cocvceccncncnncnnnnnss .o 15/

SINCLAIR TR.5 QUALITY AMP
WITH COMBINED PRE-AMP AND } WATT
POWER AMPLIFIER

For a perfactly cloan § watt of
sudio power. even from very
tow inputs euch s tape heads.
modern  P.U.s, mics, ete
500mW transformerless out-
wut at 13 ohms: input sensi-
tivity 0.5mV. Power ‘ain
10 dB (100,000,000 times).
dtzc 2§ 2 1§ x {in, Freguency
S0 ¢/s 0 20Ke/s + 3dB.

= |}
BUILT AND 'ﬁ:/

TESTED
596

r_——————————————-——-

I SINCLAIR RADIONICS LTD., 69 Histon Rd., Cambr.dge |

| Please send.........

I
| NAME
| ADDRESS

' PW3S

UNIQUE SINCLAIR GUARANTEE

tested.  with application

-nstryctions.
As described on previous page, this ensures your
complete satisfaction with all you buy from Sinciair
or your money is refunded without question.

FULL SERVICE FACILITIES AVAILABLL TO ALL SINCLAIR CUSTOMERS

SINCLAIR RADIONICS LTD.

69, HISTON ROAD, CAMBRIDGE

[t conada pat wish to ut eanpon. please meuhiob
Pras tHiear Wireess™ May, whio ofuering.

SINCLAIR MICRO-6, SEE PRECEDING PAGES
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ST KT76  8/6 | 8U2150A4/0 | IN43  4/- G387 8- .m 5 10/ ) l4l6 Y-
KT88 18/ [ T 616 | INTY  4l- SU4GT 16 1619 /=
Brand new individually Ko W (2 U0 B i b’,‘_’ a4
KTz4l @/- | TP 18/ | 1RO Wl b ? .
checked and guaranteed | xrzss e- | Tril - | e B VoM. 8l 1620 4
Ly 0/« | TTI6 30/~ | 183 4/8 0X4 314 2081 3=
M3il00 9/ | TTR2L 60/ | 1T¢ o- 6Xa00  By- 4043C 136
v A L v E s MB)4u 12/~ | TZ0620 4f- | 2A3 5/ SXAUT  B/3 4088 Bfe
Mxl90 5/~ | TZ20 18/« | 245 8/~ 6YtL /e 8704 0;-
MH+ 4o | Ul2l4 8/~ | uA8 7je a-30L2 10/ o3t @iy
AC/HL 4/6 | El286 B50/- | EF96 5/~ | My 8- | Ut 8- | 9026 8/~ 624 &= 8064 AN
ACPi  g/- | E415 80/« | EF1s8  8/- | NGT2 10/~ [ Ul% 8- | 20264  8/- 717 6 804D 8o
Auﬂ’EN 8/- | Eliza 12/6 | EX1s4 8- Uds  1l/- [ 2¢34 2/ wh - 10/- Goso gt
8/- | E2134 18/ | EL32  3/0 a7 8/- | vcas  4apie 08 a8 7193 4B
ARPJ 3/- | BA2 1/- | BLs4  8/- usy 5= | 2C43 30/~ 7 6/~ 7478 [
ARPs  3/6 | EA78 7/ | EL35 8- usl - | 208l 1R)- 7H7 713 80I3A 2=
ARPI2Z 2/6 | EABCS0 5/~ | EL3y 178 U8l 17/8 | =D2y 5= 747 e 001 3je
ARP2L 7= | BEACO) a;e EL4l - UABCSO 4/6 | 2X: 3/- V7 5/- oy 48
ARP24 3/8 | EAF42 8/ | EL4Y  §/- UBL4l 6/- 3A4 4/- 74 4/6 9004 8-
ARP34 4/~ | EBM  1/6 | £ELSU  8)- UBFS0 8/6 | 3A/167/M TunA 80{- Doud L8
ARTPY G- | EBO] - | ELB) B UBF59 8/68 sh 2/8 Jo0d 2o
ATP4 2/3 | EBCS3 6/~ | B33 6/3 LBL2L 11/- | 387 5l o2 B]/-
ATP7  5/86 | EBC4l 8/- | EL84  8)- UCI42  6/6 | B4 8/- s 1776 C.R.
AU7 50/~ | KHCH1 6/6 | ELNS 8;- UCHAl  8/- | aB28 15/~ 1A 2/6 Tubsy
B34 10/- | ERes0 B/~ | ELOL  4/6 UCLM! 8/~ | 3Ba9 B0/~ LuALLT B/- CV1aw
l8nd  47/8 | EBISO b/~ | ELSS 5= UCLSy 18/- | 34 8/8 124H3 11/ 00.0) Bbj»
BTI9  25/- | EBF¥3 7/8 | KMo 6/~ L 6/~ | 31 4/- 2ATT 4= E4004/B.18
B35 25/- | EBrAy 8/8 | BMsl  7/6 1«4 5/ | 3y 5/8 2AUT  B/- 281
BELs 15/~ | KCb3  12/6 | EMs4  6/3 28 Uy 8/ [ nalTig 5/- 2AX7 8- VCR97 28/-
BTug 38je n-m 4f- | EMns 8/~ | PEN4G 8- | DYl F/6 | 5M1740 B)- I2AY7 10/- | vl 8/ | yCRiss
COSL f)e | Boen o 90/. | MNHL 10/ | PEN220A US4l 4f- | 3DSTIM 12848 6/6 un\ PT 30/-
Cle G{- 8fe | LNU208 6/ : b- 18/« L3HES Y- 7 pin 216 | vCR129A
CLas 9/~ 4/- | EY31 5/ SR4GY  B)- 12BU7 7). | 22004 T /-
CVTL e 5/- | EYRG 58 3T - LzOs - B/ | 2TH 4/~ 1 spp) g0).
ONT7 8 8/- { EYy1 3/~ 8- JEHA  Rf | 2USLL Ofe | yyrp7  480e
evier L~ | ECCad 508 | B2 B/- 8/6 12J6GT 2/6 | 30TA /8 | dbupr 28/
CVL03  df« | Feoss  8f6 | BZ41 a/e 4= 12KTGT B/~ | 3508 8/~ | 5FPIA 25/«
Cv4anld e F.7ZR0 b/8 T 5)- 12KsM 10/~ | 5574 T0/-
€A1 B EZ31 3/8 8- | ayawaTh 1297GT 3/8 | 834 5/- oo
CVARD 10/ 1057 /e '1 105 /50 9/~ 194A7  7/- | 3¥A 18)- Tabes
CVA015 40/ Fooosl 5l 8/~ | 574t 68 13307 4)- | 64 Bl apea g
V3L 5/8 16083 4/- VR150/30 GAB7  4)e 18G7 8- | A 18 | GO joi
Bl 1/8 FW4/500 6/6 4/8 | 6ACT - 1807 30 | 7108 60/ O 53’
1l 3(3 G1'236(t 9/~ V40 80/~ | 8AGE  2/8 12337 Bf- | &1 8/~ | Gosto ml'
07 48 G1/3TLK. VUS9 6/« | 0AGT 6/~ 128K7GT S5 28 g I
DAZ  12/6 18/ VX3250 4/~ | sAHS 10/ - | BUd 30/~ Specis)
DAFOY 8/~ G50/2G B/~ w2l 5/- | 6Ada  8/8 128N7GT 8U7 P-4 Y o
P4l 4 GL¥S 1Rl Xt 7/8 | 6A47 3= %/n 8)7BR 8/~ '"
DETS B azss 8l X063 B/~ | 6AKS B/~ 198R7  8/- 8/- C"f‘l
DET20 2/- Hod G- 166 Ale | BARS  8/- oya gl- | 813 el | EsUT 510
IR 8 1F300 100/~ YR 8f~ | 6AKT  8/- 1417 7/ | 20A 80/ | 1B24  25/-
DE9L 3/ HKpe 22/6 500U 20/~ | 8ALD 4/~ bz @)- | 2yB 50/ | 33/92/E
DEO2 Bfe HI2K  8/8 /auw 10/ | 6ALOW /e wus  10/- A= ,a 287110/
DF4 8- HLZa  §/- 3je | vaMS  2/6 togs 9/~ | 832 15/~ | 7334/B 80/
LRo2 7/ umaDD 5/- lAaGT 5/~ | 6AMS  d4/- 19HL /- | 6324 4B/~ | T2BA 30/
DKo 6/8 HIAl 4 ICBGT B/« | 6AQ3 - 2040 1776 | 897 8js | THuA 23S
DLe2 B/~ HVR2 9/ LDBUT s/- GAQCW  9/- 20pP+ 13/« | 843 5/m
bLeg 8/ K3A 10/« 1ETG 7i8 | ARG 4l 2LBE 9/~ | ws8A  14/- | Trensistors
DLp4 el- Tas  8f- 1R Ufe | GABEW @/~ 2516GT 8/6 | 454 4/6 | 0Ca8 96/~
DLOG  5/8 KT33C  8/- 1G6GT  8/- | AATS  B/6 25Y5 3= | ubs 2/6 | OCH4  §e
DLS19 16/« KTa4  5/9 L4 2/6 | HAUG /- $624G 8/- b8 2/- | OCes @)
ESOF  23/- KT63 4/ 6 | 1LAG 6/ | 6AX4 8/ 2075 6 | vo7 5- | ocig U
E1148 2/ KT66 12/9 sTvzsomo s Y- | oBaG Bl -znzw'r 8/8 | 9584  4/- | 0081  %)»
El232 @/~ ' EFO2 9= | K167 15 12/6 | 1LM4  4/- | 6B7 5f- 1 /= | 1612 8/« | QLSS 10/
MANY OTEBERS IN BTOCK include Odlllullt Ray Tubes and Special Valves, U.K, orders below £1 P, & P. ll- over £1, 2/-; over £3, P. & P. ireo
C.0.D. 2/6 extra, Overseas Podtage extra at cost.
MARCONI COMMUNICATION RECEIVER TYPE R.206. Frequency TRANSFORMER RELAY SUPPLY.
RECEIVERS. CR.I150. Fraquency 0.55 Mc/s to 30 Mc/s in 6 bands. 100-250 v. Primary 230 v. Sec. 0-27-29-3) v, at

covarage 2-60 Mc/s in 5 bands. Two IFs.
Ist 1,600 ke/s, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mc/s. Self checking
calibration (buiit in calibrator). Stabilisa-
tion of supply and temperature com-
pensation, Electrical and mechanical
bandspread. Metering and visual tuning
indicator. Bandpass from 100¢/s to 10 kc/s
in 5 stages. Acoustic filtar associated with
100 ¢/s. Bandpass position for CW recep-
tion. Facilities for diversity rsception.
Excallent checked conditon, €49. Mains
P.S.U. by P.C. Radio, £4.lo.o.C|rriue 30/-,
CR.150/2. Frequency coverage |.5-22
Mc/s in 4 bands, all other features as 1n
CR.150. Price £35. Carriage 30/-.

P.C. RADIO’S mains P.SU. for
above 90/-.
R.209 RECEPTION SET. A 10-valve

high-grade superhet Receiver with facili-
ties for receiving R/T {A.M. or F.M.) and
CW frequency | Mcis-20 Mc/s. Hermeti-
cally sealad. Built on miniature valves and
incorporating 1ts own vibrator power-
supply unit driven by a & v. battery (2
point connector included). The set pro-
vides {or reception from rod, open-wire
or dipote aerial with built-in -oudspeaker
or phone outpur. Dimensions: Length

12im., width 8in,. depth 9in. ‘Weight 23 b,
in 15 new, tested and guaranteed condi-
ven, £€23.10.0, including special head-
phane and supply leads. Carr, £1.
ROTARY TRANSFORMER. 1l1.5—
12.5 v. D.C. npur 300 v. 200mA D.C.
OQutput. 30’-, P. & P. 15/,

A.C. or 12 v. D.C. Loudspeaker in powser
supply unit. High performance super-
heterodyne, eleven valves including a
separate local oscillator valve, beat
oscillator valve and two valves (Amplifier
and Datector) in the A.B.C. system. In
very good condition €20.10.0, including
power pack. Carriage and Packing 15'-.

H.R.O. Senior. Table Model. In
excellent, fully checked, and tested
condition {without coils and power pack).
£15.10.0. As above but rack mounted
model, £14.10.0.

Original mains power pack for H.R.O.
110/220 v. A.C. Brand new in original
packing, 45/-, P. & P 4.
CONNECTORSFORTCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with originat
plugs on both ends. New £1.17.6 each.
P. & P. 2/6.

TRANSMITTER RECEIVER. TYPE
68T. 3-5 Mc/s netting facilities. Low
power consumption. Requires 150 v. h...
and 3 v. Lt. dry batteres. In good
condition. 38/-, Carriage 8'-.

P.C.RADIO LTD

170 GOLDHAWK ROAD, W.|12

Shepherd’s Bush 4946
Open 9-5.30 p.m. Thursday 9-1 p.m.

05 amp., 15/, P. & P. 5,

AR88D RECEIVERS, Fully recondi-

tioned, €8S, or rebuilt models, 4£85.
Carriage pand
CHR HIGH IESISTANC! HEAD-

PHONES. New, 8/ P. P, 1’6,
R.107 COMHUNICATION RECE!-
VER. 1.2/17 mcs. 9 valves. "Wilde" and
“narrow” band switch. AVC and BFQ,
with internal speaker. 100/250 v. A.C.
and 12 v. D.C, Meas: 24 x 13 x 17in,
Price £13.10.0, Carriage 20/-,

CARBON INSET ICROPHONE
G.P.O. type, 2/6.P. & P

PANEL METERS (round\

0-20 microamps 2% D.C. 79!
0-50 microamps 33" D.C. 45!-
0-50 microamps 24" D.C.** 40!-
0-100 microamps 23" D.C. 35t.
0-100 microamps 2§ D,C.*" 35
0-200 microamps 24" D.C. 326
0-500 microamps 2 D.C. 201
€-500 microamps 23" D.C. 301-
0-1 mA* 2° D.C. 19'6
C-1 mA 3y D.C. 38/
O-1 mA 34" D.C.v* 3§/
0-5 mA 33" D.C. 45'e
150-0-1,500mA 33" D.C. 29/
C-15v 2% AC. 1716
(-50v 2" D.C. 28t
C-150v 21" A.C. 24!-
Q0-500v (shunt) 2" D.C. 207~
G-5kv 3%*  electrostatic 85-
C-10kV 2;" D.C. 63/
Freq. 50-70 ¢/Sec 125v 3%" $2/.

1"\Weston', as usually used also in H.R.O
as 'S"" meter. *¥Projection type.

www americanradiohistorv com
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SERVICE SHEETS

SERVICE SHEETS, Radio and Tele-
vision, 3/6, post paid. VEST AND
EMERY, 17 Hallgarth St., Durham.

SERVICE SI-IEETS Radio, TV. 5,000
models. Lis 1/-. S.A.E. Inquiries
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS: Radio and TV, 4/-
each. 1964 List now available, 1/6.
All  orders dispatched on day
received. Also Manuals for sale and
hire. List 1/-. S.A.E. please. SULTAN
RADIO, 29 Church Road, Tunbridge
Wells, Kent. Phone: 30523.

8.£.S. SERVICE SHEETS for all
T.V., Radio and Tape Recorders, étc.

List 1/8 plus S.A.E. SUN ELECTRI-
CAlL SERVICES, 38 St Georges Road,
Hastings, Sussex.

SERVICE SHEETS for all makes of
Radio and TV, 1925-1963. Prices from

1/ with free fault-finding guide.
8.A.E. inquiries. Catalogue of 6.000
models. 1/6. 125 Radio/TV Sheets

ecoVering many popular models, 21/e.
Valves, modern and obsolete. Rad‘o/
TV_Books. S.A.E. lists. HAMILTON

., Western Road, St. Leonards.
Sussex.

SERVICE SHEETS also Current and
Obsolete  Valves for sale. JOH
GILBERT TELEVISION, 1b Shep-
herd’s Bush Road, London, W.12.
Phone: SHE 8441.

SERVICE SHEETS

4/- ea., plus postage.

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc. in the country, and can
supply by return of post.

To obtain the Service Sheet you
require, ‘please complete the at-
tached coupon:

RATES: /3 per line or pm't
thereof, average tive words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisement  must  be l-pm(l
and ddressed to  Adver
Manager, acticat Wir
Tower llou southampton >t
London, W.C.7,

RECEIVERS & COMPONENTS

EXCEPTIONAL VALUE: Picture
Tubes, brand new, Mazda 19in,
CMZ:1901, Mullard 19in. AW4T- 90/91.
£6/20, . carriage (insured) paid 12
£4/30,.;  Mullard  23in.,, AWS358/90,
months guarantee. Note: All brand

new. We also supply most other
sizgs completely regunned at £4/17/6,
guaranteed 12 months. TOMLINS, 156
Lewwham Way, New Cross, SEl4,
TI1i> 2857.

“HEATHKITS” can now be se2n In
TLondon and purchased on easv terms.
Free brochure. DIRECT TV R’ "LACE-
MENTS LTD. Dept. PW7/8, 128
Hamilton Rnoad. West Norwood, SE27.
GIPsy Hill 6166.

TRANSISTORS

AF. ALL TESTED BEFORE DISPATCH
NEW;BR/IT[SH 8 for 10/~ or 20 ror g£1,
-,

PERSONAL EARPIECES with Lead and
ug. Low impedance for [Iransistor
Radlos 3/8 each. P. & P, 1/-,

TRANSISTOR TUNING UNIKTS
Medium Wave—printed circuit. Ideal for
Tape Recorders. Amplifiers, ete, Convert
your Record Player to Radiogram. Works
on 9 volt batterv. 58/6. P. & P. 2/-.

(277’.(;) LINE AERLALS, Indoor. 27/6. P. & P.

Cash with Order on all (,aodb for prompt
dispatch, Callers welcomed at

P.X. ELECTRONICS
221 NORTHYIELD AVENUE
EALING, LONDON, W.13.

From? Phone: BEAL 5112
Name:
Address: TRANSISTORS now half-price

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.I
Please supply Service Sheets for the

unmarked but tested packets of 16:
unmarked untested packets of 40,
duds suitable as diodes, packets of
80. All packets 10/- each, postage
1/~. _Four packets post free. C.W.O.
K. R. WHISTON (Dept. PWT). New
Mills. Stockport.

SPEAKER REPAIRS,
Satisfaction guaranteed.

Cones _ fitted.
8.

. L.
);:Ilzwmgz REPAIRS, Pluckley, Ashford, Kent.
ake:
Model No.:.. e R2diO[TV GUITAR AMPLIFIERS
Make: WITH TREMOLO
° a 15
Model No.: Radio/TV ‘;,Cg?gm Xg‘ggf
Make: EZ8t. 30 watt
Model No.: Radio/TV peces  "Rrar
1 also require list of Service Sheets EL34, GZ34. Four
jack inputs.
at {/é. %\me conltra]s:
. . ur .
| also require list of Manuals at |/- D
ass, treble

(please delete items not applicable)

I enclose remittance of.....
MAIL ORDERS ONLY

SOUND RECORDING

A UNIQUE BuY! Recording Tape,
top brand, 5%in., 1,200ft., 19/6; T7in.
2,400ft. D.P., 28/6. P and P. 1/6 per
spool. Bargalns in all sizes. S.A.E.
for list. E." C. KINGSLEY AND CO.,
132 Tottenham Court Road, London,
W1. EUSton 6500.

1
tremolo speed depth Remote plug. 3 ang
15 ohms outpu
15 watt tremolo kit, £9.10.0: Factory built
£12.10.0. 30 watt tremolo kit £12.10.0:
Factory built £15.10.0.

LESS TREMO
15 watt 2 input kit £8: Factory built (illus,
£10.10.0. 15 watt 4 input kit £8.10.0: Fac-
torv built £11. 30 watt 4 input kit £11,10.0:
Factory built £14.
Add carr. 7/6 any amplifier
Send for free leaflet.

STROUD AUDIO
PAGANHILL LANE, STROUD, GLOS,

www americanradiohistorv com
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RECEIVERS & COMPONENTS

No. 3 BUMPER PARCEL

6 Assorte.. ex-government valves.

§ Wander pluz sockets—sorry no plugs.

G Miscellaneous items.

1 Electro magnetic counter 19 'mp. per sec.
3 Assorted Mains Dropper Resistances.

3 Yards of insulating sleeving.

1 Post Office telephone fuse box with fuses.
12 Assorted car bulbs, 6 volt and 12 volt.

M.E.S. panel lamp bulbs, 6 volt.

12 Sheets of carbon paper.
50 Tubular condensers assorted.
12 High stability resistors. assorted.
12 Assorted valve bases.

§ Valve retainers.

1 Clockwork timing mechanism intended

for blowing up rockets?

112 Volt vibrator mallory, 4 pin.
24 Red bezels for panel lamps.

1 Altilude switch in case.

1 Speaker. 3 ohm.

2 Crystal adaptors,

4 do~. Cartridge fuses.
12 Aassorted Coils, Inductances. Chokes.
20/- Post Free, Two Parcels for 35/-

19° RACK FITTING CABINET.
34" high by 217 deep with telescopic
drawer slides. Louvred sides, back and
ton. Bran. new Swedish make, £4.0.0
only. plus B.R.S. delivery.

ECR Tube with Screen and Base with
data, 25/e.

5UP7 Tube with Screen and Base, with
data, 30/-.

20ft. Steel Telescopic Mast, 50/-

RECEPTION SET R220 MK 2

l4-valve double superhet crystal
controlled. From 60 to 100 meg.
according to crystal used. Built-
in stabilised P.P. internal speaker
phone output. Brand new.
Supplied with circuit and modi-
fication details. For 72-144 meg.
etc.

£3.10.0 Post Free.
Separate Circuit and Modifica-
tion kit, 25/-, Post Free.

Copper Laminate Board. single or double
sided, 5/« per square toot panels, elther
type 3 it. by 4 ft. 33/-.

High Stab Resistors. 5% _ 6d., 2% @d.,
1% 1/-. Every six packed in T-compartment
linen finish component box. Unmarked.

Assorted Resistors, 50 carbon »lus 50 high
stab, My choice 7/8.

Reflected Power Meter or Standing
Wwave Ratio Indicator Unit, and other
kit including 500 micro amp. meters,
plugs, sockets, leads, switch, circuit,
“nstructions, 144 meg. Complete 35/-.

144 meg. Harmonic Fiiter with all
plugs. sockets, leads. 25/-.

Speakers. 3 ohm P.M, 5in. 5/- 6in. 6/,
7 x 4in. 7/~ 8in. 8/-, 10in. 12/

‘rade enquiries invited for large quantity
0C201 Transistors. Printed Circuit Board.
30 mid at 70 volts Sub. Min. Condensers.

U.K. ONLY.

E. R. NICHOLLS

Mail Order and Retail Shop:
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESIIIRE,



www.americanradiohistory.com

|

May, 1964 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 97
RECEIVERS & COMPONENTS | RECEIVERS & COMPONENTS FOR SALE
(eontinued) (continued) (continued)
A1, POST FREE BARGAINS. Guaran- | STOCK CLEARANGCE, Valves. Con- =MADE |
¢ N \ d 2rE. Reslstors, Tr {
"y IR SV MRC BT | dne,, R LR | MO RS E Easy !
.. sach. PY3l, PZ30, 3. PYgo. pyss | way Avenue, E.IT. The tamous RHYTHM RECORDED COURSE

373, ECC81, ECC82, 3'6. PliB) %9 B36.

PCF80, PL83. 20P, 4 . N37,
4/3. PL33. 4/6. PL81, 4/0. 30F3, 6/-.
53KU 8/6, 185BT7/.. Send for full
list of cheap valves. A.l. RADIO

COMPONENTS, !4 The
Canterbury. Kent.

Boroush,

FANTASTIC BARGAINS! Condensers,
Miniature Paper. 7/8d. per 100.
Resistors, assortsd, 100 cards of 10
for £2/10/.. Transisiors, Output,
NKT 124/56, 6 for 1Q/-, Texas transis-
tors. NPN type, 28017. 4W, onlv §/.
each. Packet containing: 3 AFI1.7. 1
OC81. 20C1T1. ACi27, 1 Y2l.
away pricel Complete set of transis-
tors for transformeriess line-up! £1
only. Sub-minjature Crystal diodes
1~ each, Miniature earphones com-
plete with plug and leud 2/6 each.
Multimeters, a.c. volts and current:
d.c. volts and eurrcnt, Ohms. Com-
nirte with battery and leads. Handv
pocket size, 308 cach. 4-transistor
printed-circuit amplifiers 39/ each.
ransistor Electrolvtics, u.f. 2uf,
4u.f.. Bu.f.. 10u.f, 6u.f., 25u.f.. o
—all 13V, 64u.f..—10V. Al 178 L\xch.
Acos mi crophones Mic 40—19/8 only.

’I‘elenhonp tape pick-ups 8/- each.
‘t) Recorders. complete with
atteries., Tape, Spare Spool. Micro

phone Earphone for monitoring, Lid
etc., £4/19/6, G. F. MILLWARD, 17
Peel Close. Dravton Bassett, Staffs.
Tel: Tumworth 2321,

Wheatstone Bridge

Centre Zero Galvanometer scaled 20-0-20
24in. movement 2,AmA FSD, 3 stud switch
controls 0-10, 0-100 ohms and 0-Inf.

plete in carrying case with instructions

45/-. Post of-.

MARCONI CANADIAN No. 52, As pre-
viously advertised .tll! a number  left.
Used less case. complete for 115/ 40 AC.
mains and 12v D.C. Fully teste Only
£8.10.0. Carr, £1.

POWER UNIT, Type ll*lz. Degrigned for
the above receiver. 52/8, carr. 5/-. Moving
Coll Headphones, "hnmois padded with lead
and plug, 15/-. Post 2/6.

WS, NOI9 M3 TXRC 28 Me/s with
economy power pack, 12/24v D.C., 50/-,
Carr. 25/-.  Set oniy bbfv, Carr. 16/~ All
narta avallable

A. J. THOMPSON

i LODGE’

CODICOTE, TNTCHIN. HERTS.

Phone Codicote 242

REGEIVERS

V.M.F. RECEIVERS, P 104, 100—
150Mc/s. 13 valves. F.O.. AGOC.
R.F. and L.F. Gains Tuning Meter. In
good conditinn, £3/10/-, carriage 15--
Mutehing 230V p.c. power  un:t,
£2 §/., carriage 10/-. Recelver Section
of Walkie-Talkle GBT 3—6Mess, con-
taing 4 valves. 3 of ARPI2. 1 ARS,
25.- each post paid. Spare salves 1/.
each post 3d. Part-stripped matching
transmitter chassis, contaias many
useful par tq, colls. candensers,
switehes, resistors eic. 10/- post paid.
ImA 2ia. round n.cter. 8/6 pos; . B,
Teated and workinz. Power units. 12V
d.c. input for WS89 or WS22, good
clean cond!tion. 25/-, elther type,

carriage pald.

40/42 PORTLAND

- ROAD. WORTH,

DIRECT TV REPLACEMENTS LTD.

lux-genL stockists of TV Components
in th U.K. Line Output Trans-
folmrrs Frame Output Transformers.
Datlector  Conile  for most makes,
Officiyl sole suppliers for manv sed

makers. Same Dav DisDatch Serviee.
’I‘m'ms C.0.D. or C.W.O. Send S.AE.

For auotes, Dav and Night Telephone
G1Psy Hill 6166, 126 Humil'on Road,
West Norwood, SE27.

V.H.F. TX-Rx B44
Mk. 11

6005 Mo/, using 14 midget valves (ETG1
series). Rx is a double ruprihet. internal
speaker 6in., also 1?7 volt power unll vn)v
tage meter on Iront  panel. rstal
controlled, all alloy  chassis. Iil! AND
NEW with handbaok at the low price ol
B85/~ carr. 7/6. Alloy case 10{- extra. .

EXPORT ENQUIRIES WELCOME.
NOTE THE NEW ADDRESS FOR
LEEDS ONLY WALK AROUND
GOV.-SURPLUS RADIO SHOP
J. T. SUPPLY
(Dept. D

150 Meadow Lane, Leeds |1

FOR SALE

240~ ELECTRIC POWER auirEd
Wfrow 12« Car BATTERY
™ AM“ AN DYNAMOTOR UNIT

19yt $2v. 0uTpu1 208,250 11 15012 220wiits
T Pertect [8r THLEVISION, POWER TOOLS 2 dll

;af UMVrSRl AC/DC TLECTRICAL EQUIPMENT gives
PR yoageriul results Price ONLY£8 o tal-artiage
B Sand stamped envelepa far Sull illustrated delars
W SCIERTIFIC PROBUCTS, CLEVELLYS, tines
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cuts practice times down to an absolute
minimum !

One student, aged 20, took only 13 DAYS
and another, aged 71, took 6 WEEKS to ob-
tain a G.P.O. pass certificate. If you wish to
read Morse easjly and naturally enclpse8d. in
stamps please tor tull »xplanatory booklet.

To GICHS 45 GREEN LANE
PURLEY, SURREY

WORLD’S §MALLEST

BARYVAR -GANG, Variable capact-
to) 8ize ¢1n. square by iin, deep. Wiki out
perform the largest air apaced variable
condenger. ldeal for building meadium
and jons wave match hox radios.
17/6. 9d.

v, 500 nl SINGLE GANG. Tuning

capacitor size lin. sq, x {in. deep. 12/6.
V. & P. 9¢. Both cumplete with trim-
mers, circuita and full dat

T80, THAL ) 'I‘o fit Babyvar

cond. BAaCk und Cold styling, 1jin. dia.
W Py
mend Jd btamp for detailed lists.
LECTRON SUPPLIES (DARWEN.
nopl. I'.. 4 findle Ntreot,
RWEN. Lancs.

SEND S.A.E. for latest lista of radio
gear ete, for disposal. MAZEL RADIO
SERVICE STATION, (Dept. ML),

124,138 London Rd, Manchester 1.
TAKE YOUR PICK
ANY PACK FOR:- 2/6

NEW - ASSORTED - COMPONENTS (Pret Vslues)

30 Springs

12 Kuobs Rad/TV
15 ‘Tug Btrips

10 Vulve Hohlers
145 Bocket pubels
16 Cull Formers

3 Radio Culls

4 R.F. Chokex

& Potentioneters

S0 Carhon  Resistors
® PHnoners, ftamp type
15 Ceramic Condensers
Sleeves & (Hotnuets
qin bosulating Bid
Ui Ulamps & Brackeis
o Foutpanest Hanodles
s Walr ¥ w  Risculte

3 Adi-un DLP Bsliches

B Iitopyrrer Resistors 16 Valve Top Capx
A0 < . Rexine Cloth Bott. pleeving

2 Puper Tobe Conds 7 Metalpack cond
T2 oMol Clup Werews YL/8 OF Bw Mkte
[ Mica Cotulensers 27 Cond Clips

I Grane Monnting  Kit 75 Felt Washer

4 4 Cathon Brushes 10 Fuse Holders
In [RIITIEES tHejects) 40 Mountod Tags
noOBTY Valve  Uana 12 Egulpent Feet
43t Preatic Compamd 10 Plugs

3 2a 2epin sw_dockels 6 T.V, Colls

6 Hubemin  Trimmers
24 Lowispeaker Oaunzes
12 Anti-vibestion Mounta
DO sepdn. Abun,  Foil
N Toits, Washers
Conls

44 Cable (Meata

13 Psli/Btn Knobu
2 Wafer Awitches
1 Blider Bwitch

6 Motorcar Bulbs
72 Terminal Coverr

3 Coemlds 3 Printed Circuits

1 C'haenin 'win lon Trap
] Rectitier 10 BE8 Lamphldr-
1 l‘I;u(enlu{ Trowe! 24 sq.n. Felt Tepe

New & U #d Ex Govt. Equinment, oto.

Fulee Generator No. 2, £16. Modulator No. 28, £11.
Test Met Mie Recewvet No. 4, £87. 4 Valve Modula-
tors, 11/8. ACTDC Power ITmu. 11/~ No. 19

Cantrol Cnits, b, Dimmers, 7/8, 7 TV Pots, 7/8,
Ktrohe (lencrators, 80/-, L‘Sa Mu\n Bwitches, 7/6.
Av fptn Vibeators, 7/9. By 40ah Avertnulators, 86/

and Ainplifiers, 80/, Radio Cabipets, 18/-.
EF3 Viuses 1/3, Regrey all V/Voltmeters S8OLD.
Large rauge of Radar Equipment to callers only.
Plenke add sl amount P. & P, Cat, 1=, List B.A.E.
I'REF—Foreign Btawps 1t requested with orders.
(3ec advts in W/W P/T, eto. for otber linca..

ALBATROSS
ENGINEERING CO.

Tept. FWS 78-80 HIGH STREET. GOSBERTON

SPALDING. LINCS, (Tel. Gos 458

(contirued overleaf)
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FOR SALE FOR SALE MISCELLANEOUS
(continued) (continued)

PRINTED CIRCUIT BOARD, 6in. x
64in for 1,000 itemn list 3d
, 31 Nelson 8t., Southport.

FANTASTIC
BARGAIN GFFER?

ELECTRIC
SOLDERING IRON

Lishtwelght Pistol Grlp handle
40 watt. 240/250v. 1id
copper blt Det.achable handle
forms cover for iron whennot in
use. WIith 44ft. Safety 3-core
fiex. Indispensable for
every home handy-
man. A boon to model QONLY
makers and a necessity

for every wireless en- 9 6
thuslaisg.h q Offered to

you a S new amaz- -
ing price. GAGIES I

C. H. SERVICE, Dept. P.W.
Lusted Hall Lane, Tatsfield. Kent,

Lapel type microphones . . . .. . 7/6
Transistor pE‘lSOnal earphones . . .5/-
Reclaimed 6in. eliptical speakers . 6/-
‘T/V slot meters . .
Cossor mini-scope . ... .. ..... £8
Call or write:

HOLMES-SMITH ELECTRONICS,

195 New Road,
Portsmouth,
Hants.

EXCEPTIONAL Transistor Portable
Tape Recorder, value £5/19/6. com-
plete with ecrystal microphone, ear-
phone. spools, tape. batteries, 1nstrue-
tions, presentation box (extra tapes
100ft. 4/6). Ideal gift. £5/19/6. Satis-
faction guaranteed. Postage, packing
2 6. TOMLINS, 156 Lewisham Way,
New Cross, SE14.

The Wonderful ‘DATROLA’

“DATROLA” transistor Eleclronjc
ORGAN. 2 octave. Complete and ready
to play, with instructions and music.
Size 144 x 5in.

Special Offer only £4.19.8 post free

Ideal present tor all ages. Can be played

anywhere (batrery operated). Instruc-

tional aid to music, will give endless
hours of amusement.

DATYA ELECTRONCS LTD.
6 Hillside Gardens, Bdgware, Middx.

WANTED

WANTED: TEST GEAR, Meters
Valves, Components, Communication
Sets Amplifiers. Letters only. HUG-
GETT'S LTD, 2-4 Pawson’s Road,
West Croydon, Surrey.

GUARANTEED TRANSISTORS

2!- each, XA 01, XA102, XB{03,
XBI04, XAl12, OC430.

3/6 each, GETI6, GET20, GET
884, GET873, 250mW ZENER
DIODES 4 volts to 22 voilts,
OC44, OC45, OC7!l, OCs8iD,
OcCsl.

4l- each, OCI170, OCI71, AFI17,
XUéll, GET671, GET672, GET
673, GET691, GET692, GET693,
GET694, GET884.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

PLASTICS MOULDINGS without tool
cost. Send your drawing or sample
for our immediate quoLutlon min:-
mum _quantities 5,000, to: BRUCE &
PARTNERS, 4 Bmmleys Rochford.

—ELECTRONIC MUSIC?—

Then how about making vourself an
electric organ? Constructional data
available—full circuits. drawings and
notes! It has § octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With jts variable attack you can play
Classics and Swing

Write NOW for 1ree leaflet and further

details to C. & S, Maude Street,
Darlington, Dur hﬂm Send 2id. stamp.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from: the great book The
Principles of TV Receiver Servicing.
10/6 all book houses and radio whole-
salers. If not in stock from Dept. B
Secretary, 32 Kidmore Road, Caver-
sham, Reading, Berks.

AUDIO, America's foremost journal.
Year's subascription 43/-, specimen
copy 4/-. All American radio journals
supplied—list free. WILLEN (Dept.
403, 61a Broadway, London, El3.

BUSINESS OPPORTUNITIES

IF YOU are a Self-employed TV
Service Engineer wishing to increase
your profits by at least 256¢% and
receive free technical information,
send s.a.e. for details to Box No. 55.

SITUATIONS VACANT

RADIO AND TV Exams, and courses
by Britain's finest Home-study School.
Coaching for Brit.I.R.E. Citv and
Guilds, Amateur's Licence. R.T.E.B.,
P.M.GG. Cert., ete. FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

A PROMPT CASH OFFER for your
surplus  brand  new  Valves and
Transistors. R.H.S., Beverley House,
Mannville Terrace., Bradford 7.

WE BUY new valves and transistors.
amplifiera, short wave receivers and
components, etc. A.D.A. MANUFAC-
TURING CO., 116 Alfreton Road.
Nottingham.

5. each, OC309, ©OC320, OC703,
OC800, OC46, OC47, ORP60,
and many more.

LARGE STOCKS of Mullard,
xiaEzda, Bush, G.E.C., Impex,
.E.l

Send 3d. stamp for full list.

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

NEW VALVES WANTED
Any type, or quantity
CASH PAID
R.S.T. Valve Mail Order Co.
21 1A Streatham Road

Mitcham, Surrey
Telephone: MITCHAM 6202

WANTED Service Sheets and Manuals.
No quantity too large. highest prices
paid. SULTAN RADIO. 29 Church
Roud, Tunbridge Wells, Kent

TV AND RADIO, A M.Brit.I.R.E.,
Ci:y .and Guilds, R.T.E.B. Cert., etc.,
on ‘““no puass—no fee' terms. Over
957% successes. For details of exams
and  courses (including practical
anparatus) in all brmches of Radio
TV and Electronics write for 148-
va<e handbook—Ifree. B.LLE.T. (Dept.
242Gy, 29 Wright's Lane, London, W8.

A.M.l1.Mech.E., A.M.1.Brit.l.R.E. City
and Guilds. G.C.E.. etc.. brings high
pay and security. “No pass—no pav"
terms Over 95%  successes.  For
details of exams. and courses in all

branches of Engineering, Building,
Electronics, ete., write for 148-page
handbook — free. B.I.E.T. (Debpt.

242B), 29 Wright's Lane, London. W8.

ROYAL NAVAL RESERVE

Men between the ages of 16 and 26 and
ex-servicemen with previous communica-
tion training up to the age of 40 are invited
to train in their spare time as Radio and
Tactical Communication Operators in the
Roval Naval Reserve.

For details apply

ADMIRAL (()\l\l ANDING RESERVES

Empress state Building., London. S.\W.6

gl;ﬂasek at your nearest Royal Naval Careers
ce.

www americanradiohistorv com
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METAL WORK

Cases, Chassis, Frames, etc.,

anything in metal. Send your drawings for
quotation. One-off's with pleasure. Trade
enquiries welcomed.

Stove enamelled any professional finish,

Moss Watson

40 MOUNT PLEASANT STREET
OLDHAM, LANCS. MAIN 9400

METAL WORK. All types cabinets,
cnassis, racks, ete., to your spec:fica-
tions. PHILPOTTS METAL WORKS
LTD., Chapman St., Loughborough.

EDUCATIONAL

BECOME “ TECHNICALLY QUALL-
FIED " in your spare time. Guaran-
teed Diploma and Exam. Home-study
Courses in Radio, TV Servicing and
Maintenance. R.T.E.B, City and
Gui'ds. ete. Highly informative 120-
pagze Gu.de — FREE CHAMBERS
COLLEGE 'Dept. 363:. 148 Holborn
London, ECI.

AADIO OFFICERS see the world.
Sea-going and shore appointments.
Our many recent successes provide
additional trainee vacancies during
1964, Dav and Boarding students.
Grants and Scholarships avaiiable,
Stamp  for  Prospectus.  Wireless
College, Colwyn Bay.

THE INCORPORATED PRAGTITION-
ERS in Radlo & Electroni.cs (IL.P R.E
Ltd.. Membership Condition boakle:
1/., Sample copy of LP.R.E. official
Journal 2'- post {ree. Dept
Secretary 32 Kidmore Road. Caver-
sham, Reading, Berks.

Radio
Telovision
Q& FKElectronices

Learn at home with the worid’s
largest home study organisa-
tion, Brit.l.R.E.; City & Guilds;
R.T.E.B., etc.” Also Practical
Courses with equipment.

All books supp.ied.

Write for FREE prospectus
stating subject to

I.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.I!

RES/CAP.BRIDGE.3/°..

Checks all types of resistors, condensers
6 RANGES
Built in | hour. Direct reading
READY CALIBRATED
Stamp for derails of this and other kits.

RADIO MAIL (Dept. PX)

Raleigh Mews, Raleigh Street, Nottingham

TRANSISTORS from 1/3

GREEN SPOTS /3 or 3 for 3'3,

RED SPOTS down to 1’6 or 3 for 4'-.
WHITE SPOTS down to 2/- or 3 for §/3.
MICRO-ALLOY TRANSISTORS
MATIO0 779, 10t 8/6, 120 779, 121 8’6,

ADTI40 15/,
EARPIECES with Lead and Plug. Crystal
Type, 5'-; Low imp.. 4/-.
TRANSISTOR HOLDERS 3 or S pin, |-,
WIRELESS WORLD VYALVE DATA é/-.
REACTION CONDENSERS .0001 3/
.0003 319, .COOS5 4/3.
). B. DILECONS .0001, .0003,
49 each.

REPANCO COMPONENTS
DRX | Crystal Set Coils with Circuir 3/-,
DRR2 Dual Range Coil with Reaction
Winding and Circuit, 476,
FR2 Ferrite Rod Aerial, 12/6.
CHI R.F. Chokes, 2/6.
TRANSISTOR TRANSFORMERS
TT49 §'-, TT46 &/-, TT45 6/-, TT23 22/6,
TT24 2276,
MULLARD TRANSISTORS AND
DIODE
OC70 6'6, OC71 &6/, OC44 83, OC45 8/-,
OC712 8/-, OC8| 8'-, OC25 12/-, AFID2 2776,
AFl14 II’ AFIIS |0’6, AFII6 167, AFII7
#6, AFI14 V1/-, AF125 1876, AFI26 16'-,
AFIZ7 9/6, OCI170 86, OCI171 %!-, OA70
31, OABI 3/
ALL SENT POST FREE IN U.K. by

PETHERICHS' sueeies

22 HIGH STREET

BIDEFORD, N. DEVON

Tel: Bideford 1217

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

.0005 all

1R5, 185. 1T4, 354, 3V4. DAF9 DFAL
Dh‘?l DL92. DL94. SET of 4, 14/-,

AF% DFys. DKu6, DLYb. SET of 4, 22/-.
()Az 44- 6/~ PCLB2  6/3
1DS 19 443 PCL#3 719
1R3> 19 5/~ PCL24  ¢/€
135 /3 5/6 PL i)
1T4 13 2/- P8t 816
334 /3 Ci3 FLA2 Bl
3V4 5/ 5 Fl.83 51+
5Y3GT 4/3 6 PL4 5/3
524G 19 31 PY31 6/-
BETG /3 4/ PY32 8/6
8K9G 3/- 4/ PYs3 8/8

G 4f3 5/6 PYso 4/
sU7G 6/g G- I'Yal 5/-
6VEG 318 nl9  PYs2 a/9
6X5GT 5l B9 PYB3 58
1ZKVGT 3! 7 U025 8/-
12KS8GT 8/ 5/3 U2 /-
12Q7GT [ 5/ Uiyl 8/3
128N7GT 5/ 8/ UABCB0 5/-
25L.8G Il 3/ UAF42 ]
ILEGT ! 4/ BC41 6/-
3BLIGT 44 5/ UBF80  5/6
35A2 8/ 4 CCas 6/-

L33 8/ 2/ UCH42Z  8/9
DAC32 7! 7i- UCHS1
DAF91L 3/ 4/ UCLBZ 7/
DAKFY8 5/ 5/8 UCL:

DF33 71 5/-  UF4l 6/3

DFol 21 5/- UFgg 5/9

DF9%8 5/ 3/ ULi1 6/6
f i

DKL ¥3 Ova

< 7 ,

DK98 8/~ 5/ UY4l 413
DL33 6/9 8/~ UY8s 4/9

Postage 6d. per valve extra. Any Parcel
Insured Agatnst Damage in Transit 6d. extra
Any C.0.D. Parcel 4/3 extra.

Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,

LONDON. N.t5 ~
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STOP! LOOI ! HERE'S A LOW COST WAY

TO GET INTO T.V.
SERVICING FAST!

1f you are a man who wants to get ahead In
television. vou will probakly be Interested
in thiz new revoluticnary type television
training programmsa now being introduced
for the first time

Knowing that early success will usually spur
a4 man on Lo Breater achlevement you learn
how to makKe the easiest T.V, repairs first.
Since the easiest 'T.V. repalrs are the ones
most often tound on service calls, you are
ready to make mones right after the first
lesson.  Then as you progress you will
discover how to randle every kind of
trouble found in all inakes of T.V. set!

FPere tor example are some of the items
covered in the course:

I. Simple adiusiments to correct poor
pictures,

2, Circult faults indieated hy a poor
pattern,

3. Finding  bad
picture fnults,

1. Antenaa princlbles and practices,

3. Facts 3 ut the T.V, signal to help
rourin repair work.

6. Al about Cathode Ray tubes.

7. How to tell what is at fault,

¥, Explanation of television circuits,

JHLF, converters and tuners.

10, Television test equipment and align-
ment,

11. Advanced trouble shooting hy picture
analysis,

This is a real home studv course that has been
bound into one giant 3 x 11in.. 192 page manual
to reduce cost.

Compares favourably with some courses
costing very much more! By creating a
mass market through large volume sales
and eliminating individual letter writing
we are able to bass on these savings directiy
to you!

The course features over 325 different line
drawings, circuits, servicing charts and
filustrations to simplify the text and make
vour studv more enjovable. Soon you will
be well on your way to becoming a first-class
television repair technician!

YOU TAKIE NO CHANCES WIIEN YOU
DEAL WITIH SIM-TECI]

You must be convinced that this is the best
value vyou have ever seen in television
training, Otherwise you can return the
course (or have your money refunded if seni
with order) aiter you have examined it in
your own home for a period of seven fuls
davs.

The price? Only 36/- per course, plus postage
and packing. 1/6,

Free 7l-pake book on Television Faults
will be tncluded it you semd cash with

order.
FREL TRIAL OFFER
Terms only 3/~ per week if you wish

valves hy observing

To SIM-TECH BOOK COMPANY Dept. 8T.
Wost End, Sonthampton, Hanta.

Please send your Television Course Yor a ful,
<even Jdays’ tree tnw, 17 not delighted 1 may return
the course post-paid nithcut further olrhgltlon on
juy part. Otherwise 1 will pay cash price of 37/8 or
o/~ weekiy until 87/68 pilus 2/8 service charge, tota:
40/« 1» paid.

] Tick here if enclosing full price &f 37/8. (Same
Tolav money back guasantee). NOTE: Customers
who send canh with order get in additlon a 71-page
bonk on PELEVISION FAULTS.

Overseas custoriers please send full smouut in-
cluding Ireland).

Nane ,, .
AdAress ,...vieisussescnseesanrnsonssonasoites
CILY Ly ivasainomenness SOUBLY LLLLiiiiiianias


www.americanradiohistory.com

100
ULTRA VIOLET BULBS

Easy to uge source of UV for dozens of prac-
tical and experimental uses
12 volt 36 watt AC/DC SBC '6/8. P. & P. 1/-,
12 volt 60 watt AC/DC SBC 8/6. P. & P. 1/-.
Transformer to suit the above: Input 200-
40 A.C. Output 12 Volt A.C. 38 watt. 16/6.
P. & P. 2/6. Input 200-240 A.C. 12 volt A.C. 60
watt. 22/6. P. & P. /6. .
Set of 4 colours FLUORLESCENT Paint.
Orange. Yeltow, Green and Red, in 4 oz, tins.
Tdeal for use with'the above Ultra Violet
Bulbs, 9/6. P. & P. 1/6.
BUILD AN EFFICIENT STROBE UNIT
F¥OR ONLY 37/6.

The ideal Instrument for workshop, lab. or
factory. This wonderful device enables You
to ‘‘freeze’” motion and examine moving
parts as stationary. We supply a simple
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and guickly construct
a unlt for infinite variety of speeds. {from 1
flash in several seconds to several thousands
per minute. New modlﬁed circuits bring
rice down to 37/6 plus 3/- P. & P.

SP2  CV296 Hl‘l(()lll)ll{(h\ FLASH-
TUBE made by Furrauti brand new, L.O.
base. Price 15/, P. & P.1/-.

MAGNETIC COUNTERS

16 IMPULSES PER SECOND
High Speed Magnetic Counter,
10 impulses per second, Type
100D 4.1 ohm coil. 3-6V. D.C.
operat,lon 'Type 100B 2,300 ohm
coil, 36-48V. D.C. operation.
l”lsther type, 15/- plus P, & P.

VARIABLE
YOLTAGE £ I
k TRANSFORMER!
Pogst Paid.
Output

Input 280 v. A.C.
0-260 at 1 amp..
shrouded new. Also available
'] 2.;. 5. 8, 10, 12 and 20 amp.
Write for details.
SIE\IL\G .S. RELAY. Very latest type.
sealed. H96E. 1,700 chms plus 1.700 ohms
single C/O contacts. Price 16/6 each, plus
1/-P. & P.

SLIDER RESISTANCES

Geared Drive. New,

1.2 ohm 14 amp..
36 ohm 6.5 to 2.8
geared drive (less knob).

2 v. D.C. Reversible Motor

with  tremendous  power

welght; ratio. 3 position

({' "Ji switch., Weight 2.1 ounces.

L- Size 1§ x 1iin. dia. Speed 7,000

‘g- r.p.m. Self lubucatmg. 15/-,
plus 1/- P. & P.

230 VOLT A,C. GEARED MOTORS.
Type BI6G 80 r.p.m.. .26 1b, inch, £1.198.8.

9/-. Type DI16G 5 r.p.m.. 1.7 lb. mch.
£2-9 8. P.P. 2/6. Tvpe D16G 137 p.m., 1451
inch, £2.12.6. P.P. 2/6.

»>aLIGIIT SENSITIVE SWITCH >
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay.
Transistor and Circuit. etc., price 25/-
plus 2/6 P. & P. ORP 12 including
circuit, 10/8 each plus 1/- P. & P.

IHII)\IATURI- UNISELECTOR SWITCH

ks of 11 position 5
plus  homing bank. g :a""
40 ohm coll. 24-36
operation.  Ex-equip-
mentij 2é?éilvxldualzlly i
tested. s plus 2/6 o
P. & P. E_':r_‘.é

TRANSISTORS

0OC41 /- OCB4* 10/~ GET373*12/8
0C45* 5/- OCl139 12/~ 2G110 17/6
OCT1 5/~ OCl40 19/- 2N458 20/-
QCT72* 7/~ OCi71 10/6 SB35 7/8
OC73 6/~ OC200 10/6 ACIOT 14/6
OC5 - OC201  21/- AFI1l4 1/-
OC7 6/- 0OC203 14/~ AFlls 10/8
OCT? 9/~ GETI4 6/~ AF116 10/-
QC81* 8/- GETI105 10/~ AFNT 9/8

* Available in matched pairs

SERVIGE TRADING CO.

Malil Orders alsoc callers,
47-49 Hugh Street, Kingston on Thames
Tel: KINgston 9450
Personal callers only
9 Little Newport Street, London W.C.2
fofl Lelcester Square) Tel: GERrard 0578

PRACTICAL WIRELESS

PADGETTS RADIO STORES

OLD TOWN KNOWLER HILL
1AVE DGE, YORKS,
Tetephone: Cleckheaton 2866

Tube Unit Type 7301, With two EFS2. three
EF9l., five 6J6. two CV1025. one 6V6GT.
Also Tube Type VCRX263 with mu-metal
screen. Fitted with dimmer unit and lamps
Part 7302. A fine unit for only 35/~ ln good
condition. Carr. B.R.S. 8/-. No detalls on
this unit.

New Boxed Drive Unit Type 114, Com-
plete with 504, 6L6, V3210 two EF50, one
VR92 valves, Als0 25 cycle tuning fork.
%oused in very nice case. 15/-, Carr. B.R.S.

New 12in. Speaker with Buitt-in Tweeter,
28/6. 3 or 15 ohms. Post free.

Army Set, Type 19. Receiver side bench
tested on phones. Sets as new. 50/-. Clean
condition, 32/-. Carriage B.R.S. 10/-. Simple
drawing with each set explaining pin con~
mains operated power pack.
Ex Umu POST FREE.
6K8 2/6 each, doz.

807 6/-

B f

616 2/-. 5Z4 5/6. 5Y5 4/8. 6X5 4/6., EF50 1 1/~
6/- doz, ARP12 1/6, 6 for 5/6. box of 50 19/-.
KT66 8/-. AR’] 2 2/-. 4 2/-. APP37 2/-,
ARS8 2/-. 2/- G54 new boxed 1/3.
13 (‘,h:mm'l TV Sets. 14in. untested 30/-,

/-. Well packed, sent at owner's risk.
T.V. Tubes. Completely rebuilt and re-
faced. 12 months' guarantee. Sizes up to
17in._Special trade price of 75/-, Carr. and

Ins. 7/6.

RECLAIMED TUBES
Mullard 12 and 14. Mazda CRM141-2 at 17/,
carr. 7/6. Mullard and Mazda 17in., 30/-.
6 months” guarantee,
.M. Speakers. Guaranteed ex T, V. Sets.
6in. round, 6 x 4in. Rola and Plessey Phillps
5in. round. all at 3/- each. Post 2/-, 6 for 20/-,
post, paid. Goodmans 7 x 4in.. 5/-, post 2/-,
8in. round. 6/-, post 2/-.
Vaives RRemoved frum T.V. Sets., Tested
on a Mullard Valve Tester and are 100% as
new. Three months' unconditional guaran-
tee. POST FREE.

ECL80  g/-| 201 3 PL33 4/
ECC82  3/-| 201 5/- | PLog8 8/
EY5L  2/6| 20P3 5/- | PYS8O  5/-
EBFS0 4/8| 20P2  8/6 | PY8BL  &/-
EBgl  9d.| 20PL 5/- | P82 -
EF91  9d.| U 5/- | PCF80 4/
6SM7 /6| U0l 8/8 | PCCse /8
6F L 1/-| U2l 5/ } /-
grLs - 5/~

5/- | U329 5/ | 6U% 5/+
SLD® DIt KT35 5/ | 6P 3/6
1051 91 PLar  s51- | 6K 5i-
10P13 5/- | PL82 5/~ | 6P28 3/-
10P14  5/-| PL83  5/- | PZ30  5i-

EF80 1/6, or 10/- per doz.
for test purposes 4/- per doz.

RADIO BOOKS
Qll R () FOR lll ('\l\\l' SRS 8/8
hol ND & C I\L FOR BE -l\\' RS g;g

IBASIC ECTRICITY

l LECTRONICS
AUDIO & ACOUSTICS by Briggs 11/6
MORE ahout Loudspea

Grade IT EF80

s by Briggs 9/6
BINET IHandbook by Briggs
“POW. RADIO & Television Ref. Data

11
22 TESTED Circuits using ‘\I.A.T.i 5/6
AT A GLANCE Valve and

Tube cqundlonls 4f-
OS(ILL()\LUI‘I Book 5/6
s 1 Uscilloscope 7=
()S( ILLON(‘OPP Equipment 516

MULLARD Transistor Radios 5/6

MULLARD Ref, Transistor Cirets. 13/6

EXT RA hqulpmonl Tape Recorder 6/6

COIL T Construetion

TR: \\ OR its for Radio
Control ot \lmlc

?li‘“‘ ICENC

Novelties

ONI c Gadgets 5/~

R Al)l() \ alve Data “Wireless World” 7/-
INNER'S Guide (o Radio

f-
stors Receivers 8//-

a stor Circuits for
Bezinners 8/
HOW to Recelve Foreign T.V. Pro-
grammes with Simple Modifications 5/6
All books include postage. List S.ALK.

SELRAY BOOK CO.

60 lll\lEa HILL, HAYES, BROMLEY
NT. Tel. HURstway 1818

May, 1964

fAMOUS FOR THIRTY YEARS 'or
SHORT-WAVE EQUIPMENT of QUALITY

H A C SHORT-WAVE
[] [] s KITS

H.A.C. were the original suppliers of Short
Wave Receiver Kite for the amateur con-
structor. Over 10,000 satistied customers—
meluding  Technical Colleges, Huspitals,
Public Schools, Hawms, ete,

NEW 1864 RANGE NOW READY
1-Valve model *“CX", complete kit, Price 34/8

Customers wsav: “‘Definitely the best one-
valve 8.W. kit available at any price.” This
kit coutains all genune Bhort-Wave cow-
ponents, a drilled chassis, accessories and full
tnstructions. Readv to assemble and, of
course, as all our products, fully guaranteed.
FULL RANGE of other kits still available
including the famous model ‘K’, price 77/~

Before ordering call and inspect s demon-
stration receiver or send for a descriptive
catajugue and order form to —

“H,A.C.”’ SHORT-WAVE PRODUCTS
(Dept. T.H.), 44 0ld Bond St., London W.1

FIRST-CLASS RADIO

AND T/V COURSES...

GET A CERTIFICATE !

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure a recognised
qualification or extend your knowledge
of Radio and T.V. Let us show you how.

FREE GUIDE
The New Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
industry. Chambers College pro-
vides first rate postal courses for
Radio Amateurs’ Exam., R.T.E.B.
Servicing Cert., C. & C. Telecoms.,
Grad. Brit. I.LR.E. Guide also gives
details of range of diploma courses
in Radio/T.V. Servicing, Electronics
and other branches of engineering,
together with particulars of our
remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this

invaluable publication. It may well

prove to be the turning point in your
career.

FOUNDED 18385—OVER
L 150,000 SUCCESSES ____J
CHAMBERS COLLEGE
(Incorp. National Inst. o Engineering)

(Dept. 461), 148 HOLBORN
LONDON, E.C.I
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SPRING  CLEARANCE SALE

STOCK ROOMS MUST BE

PRICES  SLASHED

CLEARED TO MAKE WAY FOR SPRING STOCK

Stock No, 101—Few Oniy MAINS BUR-
GLAR ALARMS. With complete set o1 door
and window inlcroswitches and Connectiug
Wire etc. Advertived at 7 ans. OUR PRICE
to clear 89/6, plus 8/- P. & P.

Stock No, 102—BRASS RIGHT ANGLE BRAC-
K ETS, drilled witk 2 holes. Approximately lin,
square. Only 9d, & pair.

Stock No. llM—M.(NlATURE MEDIUM WAVE
TUNING COLLB with rencnon winding. Clearance
price 2f- each, plus 6d. P,

8took No. 105— 39 ONLY PRLLIBIOI\ CAMERAS.
Takes 197 Hlm. To tlear 8/6 each, plus 1/6 P. & P,
Stook No. 106—1983 ONLY MJNIATURE PLAS-
TIC RADIO CABINETS, complete with Chrome
carryiug Handles. Dial and tuning knoh. Bize
.;% x J{ x 1iin. Ciearance price only 5/6, plus 1/-

Slook No. 107—PRINTED CIRCUIT8 of 3
Transistor Redex Rldlo wade to fit above radic,
246, plua 1/6 P,
Stock No. lOﬂ—MI“llATURE PRINTED RADIO
Ci:]\BlNETB. 5 x 3} x 4in., 3/8 each to clear, plus
i (3 P
Stock No. 108—BEAUTIFUL MINIATURE
SIZE PLASTIC RADIO CABINETS. Bize
x 3 x ljin, Printed and ready drilled. OUR
l'}{lCE 3/, plua 1/- P.
Stock No. llo—MLNIATURE PLASTIC RADIO
CABINETS unpnucud Bize 3 x 2 x }n., 2/6
each to ciear, plus 6d. & P,
Stock No. 111-BEAUTIFULLY MOULDED
MINIATURE PLABTIC RADIO CABINETS,
complete with tiny carrying handle and tuning
lﬁxob 8ize 4 x 21 x 14ln. Price to clear 3/8, plus
- & P
Btock No. llla—Bpeclally Printed Circnlts for
above cabinet of two transistor refiex radio, 2/6,

. P. & P,
Stock  No, llE‘—EXCEPTIONALLY GOOD
LOOKING PLASTIC RADIO CABINETS
“BLIM LINE"”, Bize 6 x 3} x l{ln. Clearance
price 8/9, pins 9d, P. & P,

only 18/6
Amase your friends
~this highiy sensitive
TRANSISTOR “Q1-
GARAD1IO”
ali  medium  wave
statlons ciear and
crisp—holds ten clgar-
etles—weighe less than
3 ozs. with cigarettes!
Tiny battery Ipside
coet 3d. and laste over
three months, Thie brilliant little noveity personal
phone radio is ideal for Bedside, News, Sports,
Office. Can be bullt by anyone from our simple
pictoriai dlagrams in an hour or two. All parts
supplied for 18/8 (add 1/8 P. & P.). C.0.D, 2j-
extra. {Parts sold eeparately, priced parte lists 1/-).
8toek No. 113a—BEAUTIFUL BLACK & GOLD
READY DRILLED FRONT RADIO PANELS
TO GO WITH THERBE, §/-, plus 1/- P, & P,
Stock No. 114—MINIATURE RADIO CABi-
NETS IN GOLD but undriiled. 8ize 4 x 3 x 1}in.
(tive uway price of 2/8, plus 6d. P. & P. Bpecial
carrying cases tor above at 1/8, plus 6d. P. & P,
Stosk No. 115—RADIO CABINETS eame as
specified as nbove but upright design, 2/6 each,
plus 6. P, & I
Stock No. uﬁa—'ipecml CAITYing case for above
at 1/6, plus 6d. P,

8togk No, 116—ANOTHER TYPE RADIO
CABINET, horizontal, 2/8 each, plus 6d, P. & P.

Stook No. 125—BRAND NEW MAGNETIC
DEAF AID TYPE EARPIECES, complete
with Plug and Socket. 300 ohmes. OUR
SPECIAL PRICE b/~ plue 6d. P. & P,
Stock No. 126—BRAND NEW CRYBTAL
DEAF AlD TYPE EARPIECEB Ouw
price 4/- plus 4d. P, & P.

Stook  No. 127—DECORATIVE S8PEAKER
GRILLS 2in, dlameter, 3 for 1/-, plus 6d, P. & P,
Stock No, 1%8—din. PLASTIC LARRY[NG
HANDLES witb tixing ecrews, 6d. each, plus 6d.
L&

Stook No. 138—95 ONLY STANDARD PLASTIC
CEILING 8WITCHES, two way, cord operated.
Clea,ance price 2/6, plus 1/- P, & P.

CONCORD ELECTRONICS (Dept. P.W.7) 210 Church Road, Hove, Susser

PERSONAL CALLERS WELCOME:— Open 8.30 a.m. until 1 p.m. and 2 p.m. until 5.30 p.m.

AMAZING NEW INVENTION
AUTOMATIC
CAR LIGHTER
ONLY  |D I'

We have been lucky enough
tu purchage 1,600 only of
these fally automatic Car
Cigarette  Dispenser/Lighters
because of o ‘rustrated export shipment.
Originally made to sell at about 44/ Robust
and geniously desiened in beayy chiomium.
Holdr packet of cigarcties (any make wod size)
vou reach out with one hand, press a button
und a lighted cigarette i» in your hand! Can be
Htted by avyone 1o /8 nmubutes. For 6 o 12
voita, full connecting detaile—onty one wire to
connect! Each one in own ¢oloured box. brand
oew and untouched. Only 10/-, add g/~ P. & P.

{C.0.D, 2/6 extra),

Stock No. 117477 BUB-MINIATURE TRAN-
RISTOR RADIO CASEB (Plastic, undrilled).
Size nnlv 11 x 14 x {In., to clear 1/~ each, plus
ad. P.

Stock No llB——SPBI_NG TERRY CLIPS for
hu]dlm. Miniature Valves, Price for 3. 1/-, plus
fid.

Stock No 119—7‘2 ONLY MINIATURE 6 TAG
COILS covering Madium Wave and Long Wave
with ieaction winding. Price to clear 3/- each
plus 6d. P, & P.

Stock No, 120—BIMILAR TO ABOVE hut
Medmm Wave only, 2/- each plus 6d. P. &

Stock No. 168.

| “VOLKSRADIO”

POCKET VALVE RADIO
ONLY Is"

Take-Over Bid
makes this Fap-
tastic Offer posaible j
—the beautituily
compact 5 Star
Volksradio” teas-

uring 43 x 2§ x §
1}in. receives per- eyt
fectly-—in the bed- =
room, office, garden—over all medium waves
(ocl. Luxenbourg). Under 1d. bour ronming
cost, Anyone can assemble it in 1 or 2 hours.
using our simple A B C plan. Only 15/~ plus
1/6 P. & P. CO.D. extra. (Parta can be
bought separately).

Stock No. 187—BRAND NEW TRIMMERB
‘(,L\ll.)ON" 250 pF. To clear 1/~ each, plue 4d.
P &Y

Stock No. 138—MINJIATURE ACORD VALVESB.
Type 954, 8d. each, plus 6d. P. & P.

Stock No. 139—6!(70 BRAND NEW VALVES,
2/9. plus 9d, P. & P

Slock No. 140—6V8G VALVES, 4/6, plus 9d,

Siock o, 41-1L4 BRAND NuW VALVES.
1/9, pius 6d. P. & P.
Siook No. 1l48—BRAND NEW B7G VALVE
HOLDERS, 04, plus 4d. B. & P.

THE MINUTE

TRANSISTOR
RADIO

MIAMI
ony 17/6

T
Unbelievably smali—outrageously chbeap. You
will be amazed at the fine guality o tone and
volume of this great litlie radio. Only a tantastic
84 x 27 x 1{in. the MIAMI wil: bring you yreat
entertainuent ot honths on an 8d. battery.
simple agsenility (aun with each ser. ONLY 17/6.
YES 17/8. Plus 2/6 2. & P (C.0.D. 2/- extra).
Batigfaction Gua-antewd. Demonstration: given
daily. Parts avaliabic senarately it requhed.

TERMS OF BUSINESS

C.0.D. 2/6 exlra, rexret No. C.U.1). ander f£1,
Add extra postage 100 overscas.  Hpecial  rices
for quantity and the Trade. A1l goods guaranteed.
Componenta, technical 1woks, Hi-¥i by Leak,
Jason, Loremz, Quad, etc. Bend S.A.E. for
Guotation or with any enuiry.

Demonstrations Daily.

Stock No. 121—MEDIUM WAVE LUOPSTICK
COILR with Varmbie T umna Core, 73 ouly.
To clear 2/ each, pine 8d. L' & P

Stock No, 18z2—1V EW ONLY \AI{IABLE TUN-
ING CONDENBER (Miva Dieleeiric)=.0003 aifd..
370, prue thi. Poo& P

Stock No. I70.'IRANSIISTL R PUCKEY RADIOS
BULK PURCHASE

1ASTIC GFEER
—AN WIT
MONEY BACK
GUARAN’[EE

The "SAN I{LMO
. st wuped that 1t
bllﬂxb the volcer o1
Stk cutertamenrt
aud  vocallste dra-
B3 -os maticany to I3e—
115 your horme, ottle
ONLY 28l6 ete, Only 47 x 2
No More To Pay A 1iin.  Flte easlly
into  your pocket
or handbag, Worke 1o months oft 12
battery. Should last a iifetime apyone
cau assemble i n au hour ar two with owm
easy plan. Complete set of part including
mimature speaker, carrying case—everything
only £8/6. 2/6 P. & P. Clc)/Dl 214 ext. a.
(Parts can be bought separately,) Limited
period—so rush your order before it's oo late.
DEMONSTRATIONS DAILY.

Stock No. 183—UBRAND NEW ASBORTED
CONDENSERS 30 pF to .0L wid., 25 for 7/8,
plus 1/- P, & P,

Stock No. 164—SPECTIAL OFFER OF HOME
CONSTRUCTED RADLIOS NEEDING ATTEN-
TI1ON. Fliled witb components in good condition.
Stock No. 184b—TYPE (B) 2/3 Tnmmstox. Bize
43 x 3 x 1%in. Price b/~ each plus 1/- P. & P.
Brand new 2{in. Miniature Coil speakers worth
14/~ glven iree with every ordes 1or five,

Stock No. 184d—TYFE (L) Miniature Vaive
Radios in plastic case. Hize upproxlmnuy
6 x 3 x liin, Price 6~ plus 116 P. & P,

Stock No. 164e—~TYPE (k) 20 only. Var ‘e Radios
in small Fibre attache cases. Bize 7 X § x 24in.
Price 22/8, plus 2/6 P. & P.

Stock No. 185—SURPRIRE PARCEL TYPE 1!)
Assorted components. Price 8/-, plus 1/6 P. & P
Stock No. 187—GIAKT BURPRIRE PABCEL
TYPE (c). Price 15/-, plus 2/- P. & P,

Stock No. 132—WANDER PLUUS New and
unused. 2f- doz., plus 6d. P,

Stock No. 134—5!1) MOVING 'COIL LOUD-
SPEAKERS. Brand new, J obins, 10/-, plus
2/6 P. & P.

Stock No, 168—SPECIAL CLEARANCE OF
FULLY GUARANTEELR? BRAND NEW
“GOLD FRONT” 6 TRANSBINIOR SUPER -
HET RADIOB, Compiete with real leather
carrymg case. FPersonal eartnecc, baitery.
Ali in beautital presentation boxes. Oniy 75/
plus 2/86 P, & P. 74 oniy. Advertiged at
£6.6.0 recentily. Last 74—no more available.

8tock No. 143

MINIATURE SPY GAMERA

ONLY 186 2%
TO PAY
World shattering Purcbase by our FOREIGN
AGENTS makes this exclusive scoop yours for
ONLY 18/6. This excting little 2 speed camers I+
not a toy bul u precision-made photogr. v
instrument 1 chromed stee, and leather wit}
minute mill-Magnify'ng Lene—each l4mm. il
takes 10 pictures—size 1} x 1} x 2in.—Only 18/
P, & P. 1/6 ex.
FREE Leatber Carry-case. Six Rolls ol F{

Stock MNo. 144—BLAND NEW 2fin. MOV
ING COIL LOUDSPEAKERY. SPECI2
PRICE 8/8, plus 18 P, & P 30 ohuis.

taturdays: 8.30 a.m. to | po
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Lewis

have the
Cabinet

for you

We can supply any cabinet
to your own specification
This is only one example of—
THE LARGEST RANGE
OF CABINETS IN' THE
COUNTRY

Equipment is also our

= speciality.

The Grosvenor
Price 18 gns.

The Lowboy
Price 27 gns.

3

LEWIS

100{P54) Chase Side, Southgate
London, N.14, Pal 3733/9666

FREE CATALOGUE
Send today for the new

Lewis Catalogue

Designed to assist your choice o
cabinet.

THE New Lewis Radio Cabinet Cata-
logue sent absolutely free—the most
comprehensive ever prepared. Choose
from 49 different Models.

Please send your new free 24 page colour
cabinet catalogue.

Name
Address.

= OCK CAPITALS PLEASE
.-IIIIIIIIIIlIIIHIIIIHIIIIIIIIIIIIIIIlIIIIlIIIIIIlIlIllllIl.

PRACTICAL WIRELESS

B.B.C.2 (625 LINE)
TV AERIALS

_r{g: \; I'

EXTERNAL MAST
MOUNTING ARRAYS
5 element, 36/-; 9 element, 45/-.

\VALL MOUNTING with CRANKED
AR 5 element, 51/6: 9 element, 60/-
('Ill\l\EY ARRAYS with LASHINGS,
cte. 5 element. 63/6; 9 element. 72/-.
LOFT ARRAYS. 3 element. 24/-.
7 element,. Also available for
Window Fixing, 2/8 extra. Co-ax. Plugs,
1/3. Low Loss Co-axial Cable, 1/ vd.

ITVY « F.M. AERIALS

B.B.C. (BAND 1. Tele-
scopic loft, 21/- External
S/D 30/-.

1.'I.V. (BAND 3). 3 Ele-
ment loft array, 25/- 5
Element, 35/-. all
mounting, 3 Elemenb 35/-.
5 Element. 45/

COMBINED B B.C./I.T.V,
Loft 143, 41/3: 1+5, 48/9.
Wall mounting 1+3. 56/3:
1-+5, 83/9. Chimney 143,
63/9: 145, 71/3.

¥. M. (BAND 2). Loft S/D. 12/8, “H”,

30/-. 3 Element, 52/8. External units

available. Co-ax. cable 8d. vd. Co-ax.
plugs 1/3. Outlet Boxes 4/8. Diplexer

Crossover Boxes 12/8. C.W.O. or C.0.D.
EP 3f-. Send 6d. stamps for illustre.ted
Sts.

K.V.A. ELECTRONICS (Dept. P.T.)
3B, Godstone Road, Kenley, Surrey,
CRO. 2527

BBC -

May, 1964

Lyons Radio Ldd.
3 Goldhawk Road
LONDON W.I2

ELECTRIC CHECK METERS. 230/250 v,
40 amps _for checking electricity consum-
ption. Reconditfoned and perfect. PRICE
ONLY 35/-, post 3/6.

TELEPHONLE AMPLIFIERS.
torised. operating from a PP3 type battery
with small induction coil with suction pad
to press on side of telephone, absolutely no
interference with instrument. Elimlnates
for ever that time wasting ‘“‘Holding-on”,
loud and clear conversation being repro-
duced by the built-in speaker. Your two
hands can be free if you wish to take notes.
Instead of waiting by the phone. if your
call is not readv to answer. you are at
liberty to carry on with other work, move
around the room etc. Has volume control
and on/off switch, housed in a smart ivory
Coloured plastic case 4% x 3 x 1}ins. battery
included. PRICE ONLY 85/-, post 2/6.

CRYSTAL SET/TRANSISTOR RECEL-
VER. Parts to enable the beginner to have
fun and know the thrill of constructing
his own working radio, which can be made
without soldering. Parts supplied are:—
Crystal, coil, tuning condenser, resistors,
transistor., 50ft. coil of aerial wire plus
instructions and wiring diagrams. ALL
for ONLY 13/8, Optional extras. Personal
earphone §/8, headphones 12/6 pair, case
3/8. Postage 2/-.

NEW 1/4 ILP, ELECTRIC MOTORS. 200/
250 v,  A.C., mains split phase induction
type by Crompton Parkinson. Spindle
2 x iin. dia.. 1440 r.p.m., reversible, with
mounting plate and bosses for vertical or
horizontal mounting. BARGAIN PRICE
ONLY 75/-, carriage 9/-.

AERIAL RODS. Set consists of 3 cop-
perised tapering steel sections zach 4ft.
making up a 12{t. aerial or the ever popular
fishing rod, PRICE ONLY 7/6 or with
mo lljl’l(:lng hase. PRICE ONLY 10/8. Carri-
age 3/6

Transis-

2 merres 4

The thrills of VHF Amateur Radio
can now be yours for as low as 39/8,
complete kit (by post. carriage and
packing, 2/6 extra). Tuning range
70-150 Mc/s. Stamped addressed
envelope for free copy of literature
and full details. Newcomers to
Short-Wave Radio ask for details of
the famous “Globe-King" kits and
receivers. Home and Overseas Sales.

JOHNSONS (Radio)
St. Martins Gate Worcester

MINIKIT
A precision set of tools]
comprising of side cutter,|
round, snipe and flat nose|
44" tools. Handles P.V.C.
coated for comfort.
Complete in plastic

wallet 30s. plus post and

packing 2s. éd.

WIRE STRIPPER

A tool designed for home and work-

shop use. Easily adjustable for a

large range of wires. Heavily plated

with plastic coated grip end.

Price 4s. éd. plus post & pkg. 9d.
MONEY BACK GUARANTEE

HOWLEY TOOL TRADING Co. Ltd

Howley Tannery, Howley Lane,

Warrington, Lancashire, England

A.R.R.L. RADIO AMATEURS
HANDBOOK 1964

New Edition 38/-. Postage 2/6.

World Radio and T.V. Handhook 1962,
by Johansen. 22/-. Postage 1/-.

RBritish Transistor Directory, by Bradley,
8/6, Postage 6d.

Mullard Reference Manual of Transistor
Clreuits, 12/8. Postage 1/-.

Radio Servicing Pocket Book, by Hawker.
2/6. Postage 9d.

Mode! Boat Radio Control, by Casebrook,
716, Postage 9d.

Introduction to TLasers and Masers,
by Lytel, 16/-. Postage 9d.

Diode Circuits Handbook, by Turner,
18/-. Postage 1/-,

Oscillator Circuits, by Adams, 24/~
Postage 1/-

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W,C.2
(adjoining Lisle Street)

1igh Stability Resistors. W 1% 2/- each.
Full standard range 100 to 10QM stocked,
many special values for mummeters etc.
bun)lus High Stab, Resistors, =
1% 9d.. 2% 7d.. 5% 5d. each. List avaﬂable
Precision “u‘ewnuml l{osuslun
1 ohm to 5K. 3'-: to 20K 4/-: % add 3d.
Your value wound to order.
Multimeter Kit. ® Multimeter scale ready
fixed to meter. ® 25 ranges. @ 18.000 ohms
per volt. @ Sturdy British movement
(Weston) with shock mounted jewels. ®
Shunts ready adjusted to $%. ® Multipliers
are 1% accuracy (and of $% stability wher-

ever possible). @ Individual zero control for
each ohms range. ® Spares readily available
at listed prices. @ Ranges 0—250LLA—2.5mA—
25mA-250mA DC.0-0. 25—2.5—10—25—100—
DC; 0-10-25-100-250-500-1000 AC.
0-10 25-100—250— 0.P. volts: 0—10Kn &
0-10M @, 85/- post free. ® Circult S.A.E.
FREE with kit this month—Parts for third
resistance range 0-100 ohms.
Multimeters. TK20A 33/-, post 1/6; EP10K
89/6, post 1/6; EP30K, post 2{-; EP50K
£6,10.0, post 2/6. Tllustrated leaflet free,
PLANET INSTRUMENT cCO,,
¥ DOMINION AVENUE, LEEDsS 7
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Mon.—Sat. 9 a.m.
—5.45 p.m.
Wednesday | p.m.

—all thede

Special 24 Hour
Express Mail
Order Service

more

AC2/PEN ECC85 716 " EY8I 86 | PABCBO 13/- | T4i 15- | UM8B0 10%6 | 6ABGT 1376 § 6L19  15'- | 12SA7  8'6
1916 | ECC88 12/6 EY83 1216 |PCC84 7/ | TDD4 12/6 [URIC 15/~ [6ACT  &/- | 6N7GT 976 | 128)7  8!-
AC2/PEN ECC9l 3/- EY86 7!- | PCC85 9/6 | TDDI3C UU6  17/6 | 6AKS  §/- | 6P25 1076 | 12SK7  6/-
DD  19/6 | ECF80 76 EY9I 3. | PCCB8 12/6 1776 | UU8  15/- | 6ALS 4. | 6P28 1216 [ 12S5L7 8!
AC TP 29/- | ECF82 8'6 EZ35 6'- | PCCBY 816 | THa1  20/- | UUY 716 | 6AMS  SI- | 6Q7 916 | 12SN7 10/~
AC VPI-5-7 | ECH3 21'6 EZ40 7'. | PCF80 776 | TYB6F 1216 | UYIN 12'6 | 6AM6 4!~ | 6Q7G 6/ | 125Q7 12/-
15/ | ECH21 21/- EZ4I 7'- | PCF82 7/5 |UI0 9. [ UY2l 1576 | 6AQS 66 | 6Q7GT 8/6 | 14H7 10/
AZi I1S'. | ECH35 10/ EZBO 56 | PCF84 12/6 |UI2 91 |UY4l  T'6 | 6ATE 6!- | 6SA7 7'- | 14R7  107-
AZ3l 13'6 | ECH42 96 EZ8| 56 | PCF86 12/6 | Ul4 9%. | UYBS  6/- | 6AU6 91 | 65C7 86 | 19AQ5  8/-
B36 9/« | ECH8] 7'- | EZ90 46 [PCLB2 7'6 U2 8- | vP4 15'- | ¢gBG 216 | 65F5  10'- | 19BG6G 15/~
cic 10/. | ECH83 8’6 | EIl148  2/- | PCL83  9'- | U24 2i1- | VP4A  I5/- ' gBAS 6. | 65G7 7-[20D1  10I-
CCH35 20'- | ECLBO 66 | FC2 15/ | PCL84  T'- | U2S Vit. | VP4B 15!~ | 6BE6 &f. | 6SH7 6'-| 2002 21!-
CL33 12/6 | ECL8I 10'-| FC2A 17’6 | PCLBS T7/6 | U26 1= { VR 105/307/- | ¢pGeG 15/. | 6517 6'6 | 20F2 1716
Ccyi IS« [ ECLB2 976 | FC4 15t | PCL86 1216 | U3) 9. | VR 150/307'- | ¢BJ6 or. | 65K7 576 | 20L1  22'6
CY3F 12/6 { ECL83 1076 | Fw4/500 9/- | PENA4 1976 | U3S 1776 | W6l 111- 1 6BQTA 1216 | 6SL7GT 5/6 | 20PI 15/-
D77 4'. | ECLB6  9'6 | FW4/800 9/- | PEN4DD u37 1716 | W76 5. | ¢BR7 1016 | 6SN7GT §/-{20P3  24/-
DAC32 9'6 | EF6 211- | GZ30 10'6 2216 | U47 e | wrz 4. lgps7 1216 | 65Q7 _ B8'6 | 20P4  20I-
DAF9I  5/-  EF9 21 | GZ32 1076 | PEN4VA uso 71 | wgl 6'- | gBwe 9. | 64UGT 10/-120P5  20/-
DAF96 6'6 | EF22 |4/« | GZ33 193 17/6 | US2 4. | W8BIM 6~ [gagw7 9. | 6USG  T'625A6 8/-
DCC90 1276 | EF36 4. | GZ34 136 | PEN36C u7é 66 | X4 226 | gcy 316 | 6V6G_ 4'-|25L6 8/
DF33  9'6 | EF37 8- | GZ37 193 - furs 416 | X6IM  10%- | fSeer g | 6VEGT 8- 12575 8/
DF9I 316 | EF37A  8/- | HABC8010'- | PEN45 10/- | U145 10’6 | X65 1206 | oo o6 | 6X4 46 1 25Y5G 8-
DF92 71- | EF39 4= | HL4i 8/- | PEN45DD UlI9l 1376 | X76 1216 | o= 1276 | 6X5G_ 5'-125Z4 7'
DF96 66 | EF40 15/~ | HL4IDD 8'6 250- | U251 5% | X76M 1216 | cCpec 261, | 6XSGT 81612575 8/-
DH63  6'- | EF4I 8- | HL92  8/6 | PEN46 5/- U281  15/- | X78 20 | G or. | 8/30L2 12'6 12526 8%
DH77  7'- | EF42 10/ | HLI33DD PEN450D U282 1976 | X79 40} oS el | B8 1276 § 275U 19/6
DK32 11/-| EFS0A 36 207- | U301 18/6 | Y6) 10/- . 1787 86 | 30C1 9/-
DK9|  5/6 | EFE0E 3/~ | HN309 25' | PENDD4020 [U329  is. |ve3  io/- | 802 41 7cs 8/-130Ci5 12/
DK92  7'- | EF80 5. | 1W4/35010/- 207- | U339 1376 | Z63 716 | 6D 5'6 | 7Cs 8/6 1 30F5 0.
DK96  7'6 | EF8S 5. | 1w4,50010/- | PL33 15/. 1 U403 10/ | Z66 10 | 6ES 10/- } 7D5 15/- ) 30FLY 1076
DL33  8/6 | EF86 7i. | KT33C 8- |PLI6 1176 | U404  10- [ Z77 o1 1 6F1 1076 | 7D6 15/- [ 30L1 8/6
DL35  10'- | EF89 8. | KT36 ,17/6 | PL38  18/- | UBOI 1916 | Z152 5/ | 6F6 69 | 708 I1S/-130L15  1i%
DL 7. | EF91 4. | KTé1 9/6 | PL8I 716 | UABCBO 56 | 1A7 1. | 6F12 4'e THT 6!- | 30P4 18/-
DL92 5. ' EF92 4 | KT66 15/ | PLB2 716 | UAF42 86 | ICS 107- | 6FI3 107- | 757 176 | 30P12  VO'-
DL93 7/ | EF9S 5. | KT76  10'- | PL83 716 | UB4I 7'6 [ 1D5 86 | 6F14 10/ | 7v4 6’6 1 30Pl6  9/-
DL94 7. | EF98 10/- | KT81 8- | PLB4 8/- | UBC4l 8'6 | ID6 10r. | 6F15  12/6 | 8D3 41- | 30PI19 1776
DL96  6/- | EFI83 8/« | KTweél 8- | PLB20 18/~ | UBCBI 10/- | IHS 916 | 6F19  12/6 | 9BW6 1216 | 30PLI  15!-
EAS50 2t- | EFi84  8'- | L63 Si- | PM24M 13/6 | UBFBO 776 | 1L4 si. | 6F23  10'6 | 10C1 1276 | 30PL13 12/6
EABC80 56 | EK32 8/6 | LNIS2 6/6 | PX4 IS/- | UBF89 7/~ I INS 916 | 6F25 1676 | 10C2  17/6 | 30PLI4 126
EAC9l 4/- | EL3 21’6 | LN309  9/- | PX25  25/- | UBL21 120'- | IRS 516 [ 6F26  13/6 | |OFI 10/- f 3545  IS/-
EAF42 96 | EL32 416 | LZ319 12'6 | PY3l  15.- [UCC84 1176 | 154 7. | 6F33 576 | 10F9 1276 | 35L6GT 8/6
EB34 2'6 | EL33  10/- | MKT4 17'6 [ PY32 10’6 | UCCBS 7/- | 1S5 5. | 6H6 2/ | 10LDIL 15/~ [ 35w4 676
EB4I 6/- | EL34  14/- | MS4B 1776 | PY33 1076 | UCFBO 12/6 | 1T4 316 | 615 §'6 | 10PI3  1§/- [ 3523 |5/
EB9I 4/- | EL35  10'- | MVS'PEN PYBO 76 | UCH2I 20/- | |US 5'9 | 615G 46 ] 10PI4 197-| 3524 416
EBC3  21/. | EL37 1776 1716 | PY8I 6'6 | UCH42 816 | 2P 2216 | 6J5GT  5!- | 11D5  13'6 13575 86
EBC33 4/6 | EL38  17/6 | MVS/PENB | PY82  5'6 [ UCHSI 7' |3A4 5t. | 6J7 776 | 12A6 66 | 41STH 2176
EBC4l 876 | EL4I 96 I15'. | PY83 8. | UCL82 9'- | 3AS 106 | 6J7G 5/- | 12AH8 11! 142 1276
EBCBI 10/- | EL42 9/6 | MUI4 9/ | PYB8 107 | LUCL83 1176 | 3Q4 8. | 6JIGT 7'6 | 12AT6 7'6 | 50C5 10/~
EBFB0  7/6 | ELB1  12'6 | MX40 1S/~ | PY800 10/- ) UF4l 776 | 3Q5 97. | 6K7 7'6 [ 12AT?  5'- | 50CD6G
EBF3) 8/ | ELB4 6'- | NI8 8- | PZ30  IS/- | UF42  7'6 | 354 516 | 6KIG  21- | 12AU6 1776 307.
EBF89  7/6 | ELBS 10/ | N37 14/- | Q595/10 107~ | UF80 7' {3V4 7. | 6K7GT  7'6 | 12AU7  5'- | 50L6 8'6
EBLI  2¥/- | EL9D 8'6 | N78 2216 | QSI50/15 UFBS 776 | 5U4 4r- | 6K8 916 | 12AX7  5'-| 75 (18
EBL2I  21'- | EL9I 4'- | NIQ8  26'- 10/- | UF86 1276 {5V4G 719 [6KBG  4/-| 12BA6  T'6 |78 76
ECC35 8- | EL95 1076 | N308 18- | R2 10/~ | UF89 6'- |SY3IG  4/6 | 6KBGT 9'6 | 12BE6  7/6 | BO 716
ECC40 I5'- | EMBO 876 | N339  30/- [RI6 1716 | UL4I 8/- [SY3IGT 5/6 | 6K25 1776 | 12BH7 10'- | 85A2 1276
ECC8| 4/ | EMBI  8'6 | N369 10'6 |RI9 16/- | UL44 20/ [5Z4G 776 | 6LI 10'- | 12J5GT 4'- | I85BT 30/~
ECC82 §'- | EM84  8/-| OD3 5. | R20 16/. | UL46 1476 | SZAGT 876 | 6L6 716 | 12J7GT 8'6 | 807TA 7’6
ECC83 5'- | EM85 10/ | OZ4 5. | 5P4l 376 {ULB4  6/- | 6AT 9. | 6L7 10'- | 12K7GT /- | 8078 7.
ECC84 6/6 | EYS) 76 | P2 107~ | SP6I 376 | ULBS  7'6 | 6ABG  8!6 [ 6LI8 10/~ | 12KBGT 10/~ | 12Q7GT 6/«
COMPLETE VALVE LIST FREE WITH ORDER
METAL RECTIFIERS
RMI 7'6 14A86 23/, 16RD 2-2-8-1 12/~ (FC142) OC44 5:?RAN8<;'}‘4EW ;';.RAnggs?Ss 5l
RM2 8/« 14A97 26/- 16RE 2-1-8-1 10/~ (FC150) OC45  §'- oCc75 8- OC8Im, pr 1216
RM3 10!- 14A100 28/- I8RA 1-1-8-1  5/- (FC118) oCc71  §'- ocC77  8'- ocsz 6=
RM4 1776 14RA 1.2.3-2 217- (FC301) I18RA I-I-16-1 7'~ (FC116) oc72 8- snfuccsc'm :’écenveoncsam 61w
' -2-8- Ia -2-8- Io
RMS 1976 14RA 1-2-8-325/- (FC31) 18RD 2-2-8-1 16/~ (FCI24) (79 e B G T ey
TERMS OF BUSINESS C.W.O. or C.O.D. SETS OF VALVES
42 PACKING CHARGE ON ALL COD. @bl Mt siov 72 S ST 1T
, , . » . aat o N -
ORDERS. POSTAGE 6d. per VALVE DAF9%, DF96, DK96, DL96 ... ... ... Set of 4, 25/~

R ST VALVE MAIL ORDER CO.

‘211la STREATHAM ROAD MITCHAM SURREY
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PRACTICAL WIRELESS

May, 1964

PR

We supply from stock most of
the components and items speci-
fied or circuits pubhshed in this
and other magazines and radio
books. Let us quote for your
cnrcunt, first grade components
at realistic prices.

MINIATURE

Features 2%in. DG7/5 Tube. Level 2dB, 50 c/s to 2 Mc/s. 3.,

Sec. to 80, Sec. Sweep. High sensitivi

scopes. ldeal for all transistor and valve design or servicing.
22 to 30 volt D.C. operated. Mains transformer for 220/
250 volts A.C. conversion 22/6.

'SCOPE

MODEL
CTs84

£16-10-0

CARRIAGE 7/6

ty. Fully portable

DEAC RECHARGEABLE
BATTERIES
18 volt 100mA/H 4 x lin.
Brand new sleeved, 30/-,
3.9 volt 450mA/H, 1276.
All types easily split into any multiple
of |.2 volt. Brand new.

e — = MULTI-METERS

Multi-range test
meters featuring easy
r to read scales and

prowdad with full
oy operatmg instruc-
tions, lead and bat-
teries. Suitable for
amateurs, designers,
repair shops, all do-
mestic uses, Full
details and specifica-
tion in our catalogue.
Kohm/volt £2 0

diameter.

'_E

EPIOK 1O,
20,
TpPss 20,
EP30K 30 ,,
500 30

EPSOK 50 ,,

*
*
*
*
* T2
*
*
*
*

SUBSTITUTION BOXES

@ Capacitor Box. Provides 9 standard
values from 0.001 to 0.22 mfd at
600 volt working. 29/6.

@ Resistor Box. Provides 24 standard
val'ues at | watt, {5 ohms to t0 meg.,
376,

Each box fully calibrated with insulated

leads. !Invaluable for service and design.

NOMBREX TEST EQUIPMENT
All transistor
portable units
supplied with
full instruc-
tions,

LEAFLETS
ON
REQUEST

* 150 Kefs to 350 Mc/s generator. RF,
Mod., 8 ranges. Leads, batt,,
mstrucnons £9.10.0.

J Resistance/Capacitance Bridge. | pF to
100mFd and | ohm to 100meg. leakage.
PF Tests, with batt. and instructions,
£8.5.0.

% Transistorised Power Supply. Gives
any voltage | to 15 D.C. up to 0.1 amp.
From Mains. £6.10.0.

% Audio Generator, 10¢/s to 100,000 cfs.
Sine and square wave. With batt, and
instructions. £16.15.0.

% Inductance Bridge. | micro Henry to
{00H. in 4 ranges. Q and tan measure-

ments. With batt. and instrs. £18.
HI-FI SPEAKERS
CX300 12 inch 25 watt . 12 Gns.
CRI2AE 12 inch 20 watt ... 8 Gns.
CR30AE 12 inch 20 watt
triple range ... 10 Gns.
BAT7 8 inch 6 watt 000 7916
10 watt Horn Tweeter 29’6
20 watt Rect. Horn Tweeter ... 6976
RECORDING TAPE
5in. 600ft. 12/6; S5in. 900fc,, 157-; 7in.
1,200ft. §8/6; 7in. 1,800ft.. 25/-; 7Zin.
2,400ft., 2776. Excelient quality.

GUARTZ CRYSTALS

456 Kc/s HRO..ou.c
(Over 600 Frequencies in Stock for
all purposes. Catalogue on request.)

MAINS AND BATTERY
RECORD AND TAPE DECKS
All Decks Compiete with Cartridges
+ BSR UAI4 4-speed Auto. ... £5 16 9

+ BSR UAIS 4-speed Auto £5 19 6
Garrard Autoslim Auto. ... £6 10 0
Unplugable Hd. Versn. Auto. 26 :9 [}

719 6

SRPI0 4-speed Single P

*
*
“ Stereo Version Auto.
*
+ BSR GU7 4-speed Single

Player ... .. 5 gns
% Garrard AT6 with Stereo
Cartridge Autochanger £10 19 6

“ ATé Mono ... 10 gns
* Collaro 2-track Stud|o Deck £10 10 0
¥ 4-track Deck ... £13 19 6
P. & P. 316 any type above.
+* 9 volt Starr, 45 r.p. 39/6
“ 45 or 33 r.p.m, Starr 926
* 45 r.p.m. Garrard, 6V .35/-
+% 4-speed B.S.R., 9V... gns
¥ Garrard 9V. 2-speed 2-track
Tape Deck LEI1 15 0
P. & P. 2'6 any of abuve
TO BUILD YOURSELF
Ranger-3 Personal Radio 496

All parts in stock for PW “Build and

Learn.” Quotations by return.
@ Stereo Stethoscope Headset...... 25/-
@ Mono Stethoscope Types. Crystal

1076, Magnetic 1276,
@ Fully Retractable Car Aerial—Thief
Proof 35/-.
PP3 Battery Eliminator 18/6.
@ Tape Demagnetiser, 2976.
@ |K ohm Dynamic Microphone 1276,
@ 8-+8ohm Stereo Headphones 6276.
@ Transistor Signal Injector 39/6.
[ ]
[ 3
[ ]

Crystal Ovens, 6/12 volt 2276,

12 inch 15 ohm Speaker, 35/-,

DFI dynamic Mic. 50 k. with stand, 5276

New range in stock. See caralogue
@ 5-Piece Hole Cutter for all chassis work

Sin. to 1Zin. with pouch 4976,

@ Crystal Contact Micro-

phone .. 1276 P.P, 9d.
@ 2K, i-track Tape ‘Head ...15/- P.P, 9d.
o Telephone Recording

Attachment ... ..1216 P.P, 9d.
@ 4-Channel Tran s:or Mixer

Unit

59/6 P.P. 176

@ Tape .291- PP, -

MARTIN TRANSISTOR
AUDIO KITS

Unit 1. Input Selector

Unit 2. Pre-amplifier ...

Unit 3, 3-Channel Mixer

Unit 4. Pre-amp. and Tone Control 6216

Unit 5. 10 watt Amplifier £5.12.6

Unit 6. Mains Unit ... 5216

@ 4 Transistor 9 volt, 3ohm, | wa
Amplifier. o Bu:lt 49/6

Kit 396

Sinclair Slimline Personal Ra
Sinclair Micro-6
Sinclair Micro Inj
Quintet M/LW.5
PW-6é Superhet
PW Shortwave 2..
Leaflet and details on request

ALL PARTS IN STOCK FOR
PW SHORTWAVE TRANSIS-
TOR CONVERTER. As per Feb.
Edition 1964.

CRYSTAL MICROPHONES
Acos 39-1 Stick Microphone .
Acos 60-1 Stick Microphone
Acos 40 Deck Microphone
Acos 45 Hand Microphone.
Lapel/Hand Microphone
100C Stick with Stand.
BM3 Stick with Stand..
Lapel/{Hand Magnetic

FIELD STRENGTH METER
Five channels cover | Mc to 200 Mc/s.
Fitted 200 microamp meter for CW or
RF. Indication and Earphone for A.F.
Monitoring. Designed for checking all
types of transmitters. Size 4 x 2} x 2jin.
Complete. Ready to Use, with instruction
and telescopic aerial, 69/6. Post Free.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND
CHARGERS
I. For PP3 or equivalent 9 volt
Pocket Radio Battery, 18/6. P.P. /-
2. For PP4, PP7, PP9, 9 volt Portable
Radio and Equipment. Supplies up to

300mA, 49/6. P.P. 2/

MINIATURE PANEL METERS
*0/50LA (D.C.) 3976 *0/SmA (D.C.) 2776
*0/500p.A (D.C.) 3276, *0/300V (D.C.)27'6
*0/IuA (D.C) 2776 5" Meter 35/-
All Brand New Boxed. *Available Clear
Plastic Front or Black Moulded.
200pA D.C. Edge meter
| mA D.C. Edge meter. ...

34 x | inch Front

696
5916

anel.

POCKET SOLDERING IRON. 30
watts. 220/250 volts A.C. Complete with
pointed bit, mains plug, carry pouch.
|4'6 P.P. 176,

303 EDGWARE RD.,, LONDON W2
Open Monday to Sat. 9-6. Thurs.

3. De Luxe version of No. | also
charges PP3 type batteries.
24!-, P.P. I1-,
TEST LEAD KIT supplied in Pocket

Pouch. Contains probes, leads, clips, etc.
8/6. P.P. 9d.

@ Full range of Goodmans, WB and
Eagle Speakers and Tweeters in stock

Henry’s Radio Ltd.

PADdington 1008/9

| o’clock.

HEADPHONES
2000 ohms 12/6. 4000 ohms 14/-,

I PLEASE TURN TO BACK PAGE l
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Practical Wireless BLUEPRINT
SERVICE

ALL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint except
for those marked thus (*).

_Sand \preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to

PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd.. Tower House, Southampton Street,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS
Each blueprint in this series contains details of two ~ The PW 3-speed Autogram ... o0 oooooo 8/-
separate instruments or items of equipment. The PW Morophonic Electric Organ 8l-
The Strand Amplifier ... ' The PW Roadfarer * ... 5/-
The PW Signal Generator . 5'- The PT Band Ill TV converter 116

The Mini-amp * 5/-
* §/.  The PT Olympic * )
The PT Multimeter * ... o0 5/-

51 SOME EARLIER DESIGNS

The Savoy VHF Tuner ... .
The Mayfair Pre-amplifier

The Berkeley Loudspeaker Enclosure
The Luxembourg Tuner

THE following blueprints include some pre-war
- 716 designs and are kept in circulation for those
The PW Everest Tuner constructors who wish to make use of oid com-

ponents which they may have in their spares box. The
} majority of the components for these receivers are no

longer stocked by retailers.

The PW Troubadour ...
The PW Britannic Two
The PW Mercury Six ...
The PV Regency

Experimenter’s Short Wave ... ... PWwW30a 2/6
The PW International Short Wave Two

Midget Short Wave Two ... Pw3ga 2/6
Simple S.W. One-valver ... Pwss 216
Pyramid One-valver ... ... PW93 216
BBC Special One-valver ... AW387 2/6
The Tutor * ... RESEIV‘E‘.RS 3N A One-valver for America ... ... Aw429 276
The Citizen * ... 5/ Short-Wave World Beater ... ... AW436 316
T Al e . Pwo4 2m. Standard Four Valve S.W. ... ... WM383 36
Dual-wave Crystal Diode ... Pw9s 26 e S
Modern One-valver ... .. Pw9s 2/ Standard Four Valve .. o HEEIESL
All-dry Three ... L PW97 316 Listener's 5-Watt Amplifier ... ... WM39z 316

Modern Two-valver ... ... Pws3s 36 | Q UER Y C 0 | AR L4 0 N i

A.C. Band-pass Three ... ... PwW99 4/- | This coupon is available until 7th May, 1364,
and must accompany all queries in accordance
A.C. Coronet-4 .. PWIO0 4!~ | \ith the notice on our “Letters to the Editor’ |
A.C.D.C.Coronet .. .. .. Pwiol 4 | page. |
| PRACTICAL WIRELESS, MAY. 1964, 1
The PW Pocket Superhet 5l e o e =

Published on the Tth of each month by GEORGE NEWNES. LIMITED, Tower House, Southampton Street, London. W.C.2, and

printed in England by WATMOUGHS LIMITED, Idle, Bradford; and London, Sole Agents for Australia and New Zealand: GORDON &

GOTCH (A/sia). Ltd, South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STANDARD LTD.
Subscription rate including postage for one year: To any part of the World £1.9.0.
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N ¥
NEW! 84 PAGE FULLY DETAILED AND ILLUSTRATED @® COMPONENTS — TRANSISTORS
CATALOGUE. HUNDREDS OF NEW ITEMS AND @ HI-Fl EQUIPMENT — VALVES L
PRICE REDUCTIONS. PRICE 2/-, & TEST GEAR — CRYSTALS :
PERFORMANCE EQUAL TO :
VALVE UNITS OF FOUR

10 WATT TRANSISTOR

HI-Fl EQUIPMENT

RESULTS WILL AMAZE YOU!

@® PREAMPLIFIER AND CONTROL UNIT.
For use with either of above amplifiers or

Low Pass Filter — Volume etc. Panel size 9

operated or from power supply.
4@ CALL IN FOR DEMONSTRATION &

Hum Free — High Sensitivity — 8 Inputs between 1.5mV
and 300mV. For all pick-ups — Microphones, Tuners — Tape
Replay. Separate trebie and bass with cut and boost — 4 position

® POWER AMPLIFIERS. Two
versions. 4 1dB 40 ¢fs to 20 kefs.
60dB Feedback. 100mV input
and less than 0.259%, distortion for
10 watts output. 3 and 15 ohm
versions. Very low current.
6-Transistars and Rectifier.

% 3ohm 10 Wace.

puit £5.10.0 suir £5.19.6

P.P. 2/6. P.P. 276,

MAINS UNIT—will run 2-amplifiers for 3 ohm and
15 ohm. 696, P.P. 2/6. Each type.

Y% 15 0bhm 10 Watt.

Y% Preamplifier Built.

5.10.0 re.2-.

COMPLETE CIRCUITS
WITH FULL DETAILS
ON REQUEST

valve amplifiers

x 24in. Battery

TIMES THE PRICE AND VERY
MUCH LARGER.

¥% Low Distortion.
Y% High Performance.
Y% Mains or Battery.

% Low Noise Design. ‘
% Mono or Stereo.§

Dark Brown and Gold
Panel Plate. 8r6.

GUARANTEED  HIGH
PERFORMANCE UNITS.

Trade Discounts
Available. Send For
Details.

MINIGRAM TRANSISTOR
PORTABLE REGCORD PLAYER

& Made by well known
British manufacturer. Fea-
tures ready buiit 4-transis-
tor printed circuit 1 watt
amplifier, elliptical speaker
and volume control. Low
current  Star, constant
spead 45 r.p.m. turntable
with erystal pick-up.Strong
moulded two colour cab-

MARTIN RECORDAKIT
8UILD A QUALITY
PORTABLE
TAPE RECORDER
Complete in every detail.
@ Pre-built units—Coll-
aro Studio Decks—Por-
table Cabinets with spea-
kers. 6 valve designs.

! __'l:ViO TRACK l
T PIE.,
otal £26 i

Cost

(As described
““Radio Constructor”),

* 5-Transistor.
% 4 Diodes.

% Fullcoverage 87
to 105 Mc/s.

AFC and AVC,
rinted circuit de-
sign of high sensitiv
vity and quality.
Qutput for valve or

in December

TOTAL COST OF ALL PARTS

% The easiest Superhet Radic
to build on the market.
Featuresclearly-marked printed
circuit and packaged compo-
nents with full illustrated build-
ing instructions. Full tuning of
medium and long wave bands
with unbeatable sensitiviiy and
selectivity. Excelient tone and
volume with over 600mW
push-pull output.

% Clearly marked horizontal
station dial with slow motion

@ TWO VERSIONS AVAILABLE

inet with handle. Plays l e transistor amplifiers.
;nywhere on long tife EOUR. TRACK Size 335 x 2} x 4in.
volt battery. Requires Simplified building
less than hall an hour’s work to connect up Z:::l £30 g,z instructions. All  TOTAL £7 |9 6 P.P.
using ready built units and easy instructions. ALL AUDIOKITS IN parts sold separately. COST O M 76,
{TOTAL 794 PP sTOCK {Cabinet assembly 20/- extra )
: COST 5/-  (Battery 319). p % Leaflets on Request *' Detailed Circuit Book on Request.
i -
¢ 7-TRANSISTOR RECORD/ 4.-WAVEBAND
’ “THE CONTESSA” PLAYER/RADIOGRAM COMMUNICA-
. AMPLIFIER TIONS RECEIVER
’ *COMBINED PORTABLE { @ 4 watt peak output. @ 550 ke/s to 30 Mc/s.—
¢ AND CAR RADIO % Full Treble and Bass boost and cut. { BFO — AVC — Noise
¢ AMAZING SENSITIVITY AND 40 c/s to 20 kefs 4 3 dB. Limiter—Band spread —
¢ SELECTIVITY ON MEDIUM Inputs for Pick-ups, Radio Tuners, § 'S” Meter — Telescopic
: AND LONG WAVEBANDS Microphones, mixers. Aerial — Full Worid

Wide Coverage. 4 valve,
PRICE £24.15.0 With
Full Instructions.
BRAND NEW IN CAR-
TONS. Detailed Lea-
flets on request.

@® 9 valve version of
above 40 gns. Details on
request.

HENRY'S

-

£9.19.6 ...

tuning.
. Beige cabinets
Fully Detailed and |Iltystrated handles. grilles

Leafler on request.

All parts sold separately.
Guaranteed the Best Obtain-
able. Attractive Appearance.

car aerial
sockets.

Two colour Blue or

Size 10# x 7% x 5fin., includes
sockets,

12/18 volt for |15 ohm speakers.
(mains unit now 60/- extra).

9/12 volt for 3 ohm speakers

(mains unit 496 excra).

@ Size only 6 x 2} x 2in.

Ideal for mains or battery, portable or
domestic record player, grams, etc.

with  Gold
and fittings.

recording

$ Reliable Design. Quality % 6 Mullard Transistors and 2 § Or car.
Performance. Diodes. Built Ready LS |9 6 P.P.
UNBEATABLE FOR QUALITY AND VALUE lTo Use oUed 2.

RADIO LTD

PADdington 1008/9
303 EDGWARE RD.,

LONDON w2
Open Monday to Sat.
9-6, Thurs. | o'clock.

PLEASE TURN TO
INSIDE PAGE

& VHF FM TRANSISTOR TUNER @

1963 Edition of§
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