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SOLDERING EQUIPMENT

FOR
THE
RADIO
CONSTRUCTOR

¢ ILLUSTRATED

(List No. 64)

IN
PROTECTIVE
SHIELD
WITH
ACCESSORIES
(List No. 700)

FOR CATALOGUES APPLY DIRECT

ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
GAUDEN ROAD,
LONDON, S.W.4 4272

Telephones:
MACaulay 310!

Telegrams: “SOLJOINT” LONDON Sw4

July, 1965

" DETACHABLE
BIT INSTRUMENT

The

SUPER 6

LONG & MEDIUM WAVE =25
TRANSISTOR RADIQ =S5

A quality radio available as a kit or ready built. The sparkling
performance and superb finish of the completed receiver give
you value equivalent to a £12. 12. 0 commercial model.

Y All new parts. ¥ 6 transistors and diode. Y 350mWV output.
Y Superhet circuit, Ferrite rod aerial. Y Weymouth Radio
printed circuit board. Y Component positions and references
printed on back of board. ¥ Nicely styled wooden cabinet, |1
x 74 x 34in. Y Vinyl covered in various colours. ¥ 6 x 4in.
speaker giving good bass and treble response. ¢ Full instruc-
tion booklet 2/-. Free with kit. % IL.F. Frequency 470 kc/s.
Y Llining up service if required. ¥ All parts supplied
separately. Write for list. S.A.F. please. < 9v. battery
required. VT9 or P.P.9 (3/9 with kit).

COMPLETE KIT ONLY £4 17 6

PLUS 5/- POST
OR FULLY BUILT £6.17.6 Tax & Carr. Paid

V.H.F. Pre-amplifier with high signal-noise ratio and gain
of at least 3:1 under average fringe area conditions. Metal
container 33 x 3} x l2in. high. with strap for eaves. loft or
skirting fixing. 9 voit battery operated, using transistor
AF114. Covers all British and some Continentai stations. 88 to
108 Mc s. Order with confidence of improved reception.

ELECTRONICS (Camberley) LTD.
I5 VICTORIA AVENUE, Camberley, Surrey

Post orders only please

NOMBREX

INSTRUMENTATION

TRANSISTORISED SIGNAL GENERATOR
Model 27 £9.15.9

Also available:

% INDUCTANCE BRIDGE 66 £18. 5.9
Y POWER SUPPLY UNIT 6! £6.13.6
% C.R. BRIDGE 62 £8.10.9
% AUDIO GENERATOR 63 £17.0.9

All Prices include Battery, Post and Packing.
Prompt delivery

S.A.E. for Technical
Leaflets

NOMBREX LTD. Phone: 3515

Estuary House, Camperdown Ter., Exmouth, Devon

Trade and Export
enquiries invited

www americanradiohistorv com
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GUARANTEED ‘[ migugsT quaLTy
- COMPARE QUR PRIC
7 7 ; \ ! .’ ' ' b 0 ﬁ' AR D
X L) GU ANTEE NEW
A B Cuir. A oans, P2 6 Months 12 Months TYPES
b «fmost muLLarp | 12in, £2. 0.0 £3. 0.0 2w
y return of post [Vmazoa. cossor . ) £3.15.0
THE MOST ATTRACTIVE COMPETITIVE VALVE !{ ;2" ©1 0 1 14in.  £2.10.0 £3.10.0
a LIST IN THE COUNTRY i { score. Brmar. | 15-17in. £3. 5.0 £4. 5.0 nW o2
All valves are new and unused unless otherwise advised ! | rerranTt TYPES 19in £3. 5.0 £4. 5 Q £4.15.0
~( | [prOCESSED
FREE TRANSIT IN CRM 172
bosT 3 MONTHS mmee tawwsrr ol || ™| 21in.  £3.15.0 £5.15.0 | e,
| vaive 6, 211 1~ GUARANTEE o tones ek Guaranter FacTorY | 23in. £3.15.0 £5.15.0|£6.0.0
FREE 1or 12 or more in writmg with on Gods 0f returned -
valves. every valve, within 14 days. sATIsFAchoN GUA RA NT E E D
0¢4  4/8BKSGT ¢/-20L1  16/-DLS2  9/-EZ80 5/ U2 /9
Ok7ar 8/aloms . soloop)  o/ipLos s/ Ezci  o-|vss 19| PROFESSIONAL TAPE
e T JRKIGT alolops  17bLo6  SIokWassesio|Dos 46 e S
7 P. - 7 4/500 7/-1U26  8/6 ix 1
1Ds  olokaa. 3i0ps  TiBASH  ifemit 13/6|0n L o | o\ EEDAT O QUALLTY
MLy RN TR SI-EABCS0 605 GZ32 76\ TIL 1AL | Laeiirten - contioh, Lape  tdeal | nardand Lo ape e oin 1/6
1L4 3/-6K25  3/6{25L6GT 7/9EACHL 4/-GZ3L 11/61U35 1276 | ooy i aevid Many Kefinemeuts. | White Spat o y
Ly yheh, VERNSC SoEAM DMK, SSIRN | b wowhiter  bonin e e
{ 7 - |E . 449 2 N .
1N5GT 8/9/6L18 7/8(2525 8/-(EB41 5/-‘HN309 18/-1U52 4/9 ;’l:;&r\\uh Mike, din. 'Ju;\e, Telephone )xg{]?{?:mt?kmgrmm Kits 12/6
1Rs  5/0/6L19  11/6|25Z6G 8/-[EBSL 3/ HVR2 /-|U% 5/ £17.17.0 |Qpihamd 20081 5
105 5/316LD20 ;g ZSU 17/GERCI)  4/SKTZ 3//11 U8 4/8 RF. Kits b 2. 12/6
184 16j6N7 /63001 o 7/9)KT: -lU107 1218 :
185 4/86PL  ©/6/30C1s 11/6(EBCSL 7/9lKT36 14/-|Ulsl 11/g | CO;AX, low losy 64 yd.. s, JARLLE B e HB
1T4  3/-I6P25  8/630F5  7/G[EBFS0 7/6/KT48  6/.(U281  g/g | LL/6, D0 vds, 22/, 100 sie. " 42/ L5 oy i
2D21 6/8/6P28 9/9 30FL1 9/6|EBF83 9/6/KT55 17/8|U232 12/- | Lo-ax Plugs. 1/3. Wall outlet boxes 8/6 AF11§ ,'-/6 0c72 5/6
3A4  4/-6 66 6/8'30L1  6/6lEBFSY t/elKTG1l 11/-|U301 12/ el 45 s B
3a5  8/9/6Q76GT 8/9,30L15 9/O/EBLE1 10/9KT63  4/6|U309 6/8 SPECIAL C.R.T. OFFER o o S B
3D8  4/96RYG  9/-30P4  9/6/EC52  4/9KT66 13/6/U320  9/8 | | Duc to huge i Specini Purchase | | SE80 e weh o
wRe Gl then e f) |t A e of
354 5/-85C7 k 6 EQ! i 4 /8 H.o unrepeatable price of -, b.P.
3v4 6/6/65G7  4/9|30PL1  9/3|ECCS1  7/6|KTW6L 5/9|U404  6/- uj6. The above are guaranteed for{ |GERMANIUM DIODES
5R4GY 9/6/6SH7  3/-|30PL13 9/6|ECCS2  4/- KTW62 6/6/Us0l 17/6 it o] T e Oy
6T4 8/-l6sJ7  5/63505  8/6/ECC33  4/9KTWE3 5/5) UABCSO 7/- AV.Cete. '
s R T R :
- - - | G}in. in, 3 b
A e GemIaT YoheyitT olelBccad pielLnisz eje|umcar 76 | P T/6 PP 8 GR\CelEoniediishesuutity T )
5Yag1' g/g ?scssm g% 35Z6GT 7//- E’ES%& -leﬂ g:gu 15’5 gggglo ’%ﬂ /6 doz. ) =
5¥3 7 11 6/6 - 7
524 9//_ 6U4GT 0/8/42 6/6/ECCS3  8/6/N78  17/-| UBF! 716 CONNECTING WIRE SILICON RECTIFIERS
$Z4G 718/8V8G 4/6|50B5 %/9|ECC84 216 N108 17/-|UBLR21 12/- | p,v.(. Bright Colours. Five 4 » JGuarantecd performance. Top Makes
5Z4GT 9/6lgVeGT 6/950C5  8/6ECC85 7/6N152  3/7/TCB2 /9 | 256t. coils only. Tested 230v. working
8/30L2 9/3 6X4 4/9|50LBGT 7/8) ggggg g;g Pdi ;;g ggggg B;g P 1oomAle 3 /9 'A')?rnAo . 7 /6
6A6 3 53KU  9/8 2 7 3 for 9/6) 3 for 1
6A7 9//- XeT 35. 61BT 1753 ECFs2  8/3/pABCS0 /.| ucrso 10/6 | MAINS TRANSFORMERS [©1 (3 for 18/6)
6A8G  V/97BR¢  10/9/61SPT 11/- qug% %g 1;85471 15;6 gcnﬂ g;g Eacelient 4|4munv o Uuaranteed ool yOLDERS, B76, 60, ea. with
6 BT 183/6/EC] CH Upright mounting 2060-0-250v. , Bi6, 8d. ea.
oasar 1itTET I, Yol ECiiss B/olpoCet /8| UCHBI 218 |t e et o 12165 9/6 et 8d. ea. BOA 6d. ea., with Screen
GA 05 /9 "708 71617 5/~ Ecggzl, g/- PCCgfs) 1;,3 UCL82 9/- | hitto semi-shrouded 9/6. ?‘dk‘;i “l‘n:g ;:Zcmtnafl'zlzzll?:;h Octal 8t
- - i a7, 2).
A g’f_’ THY 7350 3}3 ECLS0 6/6IpGGas 8/6) URdL" 13;. BULK BARGAINS % S
6ALs  3/3|% G/-1185BT 18/6/ECL82 8/-|PCC189 12/-|UF42  5/8 ) ELECTRIC MOTORS. ACIDC 2R
GAMB  3/-1.%% 6/-|195BTA 19/6|ECL83 10/6/PCF80 6/9|UFS0  8/- | 1¢ POTS. Pupular values. SK 1o volts. Totally enclosed  statlard
6AQ5 8/~ 8D3 8- 807 7/6|ECL84 12/- PCF82  %/-| UFS5 716 | 2 Mex.  Unused, mixed, pre- 4/6 mounting, pn\v.,rml AY pulleva 7/
afs S lyems SECEC GURGR IBER SRl Sl Ml T b e X
6AUB  7/- s32  14/- ils e . Y wisesn LA N T
10F1 il EF3¢  3/3/PCL82 7/3|UL44 14/- | Many popular sizes.  List
o g;g lory mllelgggA 1§;§ EF37A 8)-IPCL83  /-|UL48 /9 | Value £5. our e 10/= ELEGTROSTATIG
SheG  JLLOF1S 1071922 o/3|EF39  70lPcL84  7/3lULsa o8 SPEAKERS
10LD11 14/6 lEF40  11/-|PCL85 10/6|UMB0  7/6 h -
6BAG  5/0l1op " Tggl996  2r-lpral  'yl-pcrss 06| uric 6 | 100 RESISTORS  6/6 Type LSH7S. Origmalls ua/- As fitted
BEG 5/ 1825 6/6 22 ) i S i) Qe et wa to terman IH-1Fi Radios. DBargain 5/~
8BGEG 15/_ 10P14 9/6 6060 w6 ErF42 Bxelg ;Egzs 3/9{0U8 11/6 | Kvecilent, Rizes §=0 wall. ench. B/8 pair
10P18  5/- EF50-BR1/6PEN45 5/6\UUT  8/6 - ;
SBHE 0185k gi3l0007  YClEEscia, 2/6iPENas 4/6|yus  13/6 (100 CONDENSERS  9/6
BI6  5/9 6067 90
GB07A O/G|I2AHS 11Cloigy  GgBESS  BPLU3 . 916 UVIN 1L § Mivintwre Coramie and Silver Misy ACCUMULATORS
13AT6  6/6 ACEFB0  4/6|PL38  5/6|UY21  9/6 | Condensers, % pF to 5,000 pk. o vort
GBR7 8/6 8001 8/6 EF35 18/ 4 e e DL @mall 2 voit 3 amp, hour, 3/8 each.
6BRS  9/6/12AT7 .3//8 o002 ar9/EFSD %/8 LIS gggé g;: VALUE OVER £.
aewe ‘5/,?112“17 69993, Iolerss  gmpLsz  cslveaz ¢ |25 TAG STRIPS  4/- H.T. TRANSFORMERS
G 2/3 12AVE  6/9 Rz ﬁsgjg}e o \Png 5/ ‘6;‘4;115 ?fﬁ 2,46, 8 way et Unneed. . 450-0-4530v. 150 mA,,
- il= i AR . H .
Ses  SOIEBAT oAZM gjasries g gaVEibs Ut lq00 Wi STABS 96 Gt 28
eoo 1y 12BES Oflcic - aERiat MORRS' 0% ¥v‘5‘a"’° & | 1% to 3% 0 05 Ma. TUNING CONDENSERS
acpea 19/8/12BH7 SiVicRLyL L3/6TIS  50PYes or.|wey 419 4 B oo Az lard with
oCHS 631208 SICCHSS 13/ELRS 3 byar  aic|Xem 1) L e A R
ep2 3/6\‘{353}, 175" CY31  T/6ELa1  11/6/PY32 10 X638 8/6 A.T.6 CHANGERS silr?wp?O-(’mx'z:lrﬁzm'\viit“ult.'v: Sy s
6D3 8/6! D77 13'E185 _|PY: H > | | ATo CHANGERS. Lamted mnuber of [ o2 PP & FREE FA5 0 - R
D8 3/-1205GT 3/3DA%0 11/6iEray S[EYES 10 X6 L Hle smperb  muto-changers owith| Slndard 5 2ogang, 4/6. small
GFL  4/G1217GT SI-pacse 5/ ooy 1MOEYSS  OIOIX0G U8 1 iemi-transaription  charaetristics. | U003 ¥ gang, 4/6.
6F6 7/¢/12K7GT 4/9]DAF91  4/6 Ei:g 3‘,’5 pysz  of|X7s 210 [[Wire wr Stereo complete with
oFoG  d/gl1zKs /0 DAFS6  7/3prs]  g/0pyss  6/3|xvy  gij- | |1HP7-16 Mono eartridue at the A.C. MOTORS
" a1 { i f o 0 N 3w o] fe
@l 9/izeraT 3 /“ Sbrai  BLEied SeRYSS SLIXEIM b [T PR o £8.19.0] Tor ity gemeriul wiistartng.
6F15  9/G12 I-DF98 Y3 ELYL  3/0PYBOL T
6F19  0/-1286G7 4/6DFO7  T/lELe5  ©/-[PZ30 OTORS
18507 $/6DHG /5 in TELEVISIONS SYNGH. MOTO
6F32  4/9| EM34  8/9 R 19in 7
.112877  5/6|DH78  4/6; 716 . . " T 200/950 A HOQ top auality 4 revs.
CE33 Aoy deowee o) ‘“’32 Ay 18in. TELEVISIONS. Dual stawdard | 00,0 "1 ) ocks, tiners, ete. 12/6
g§m §/3\12SN76T6/9'D391 ?13 e 9;2 B ake 403/625 with all chanuci
D D) 3 eofls but lesy UHI tuning bead
6J5G ﬂl-I Q 8/6lpKee  7/- ENSL 16/~ SURS (bt aimable superb finish in MaGafac- ENQUIRIES WELCOMED
8J5GT 43l 6/6,DK36  7/9|EY51 7/61SU2150 turers cartans at truly unsepeatable Quantity Prices or Quotes lor Items
836 3/8’19-‘95 7/9DL33 76 EY86 /3 T4l price, inctory Iresh, not listed. particularly rare valves.
637 g;a';ga(lm uribLss  HGIEYES Qllﬂ"{l??‘ With gmarantees. £25 TELEPHONE = C.0.D. ORDERS
€76 920D 7l st 1 THE DAY
€17GT  7el20F2  9/6DL7  G-EZ4l  %/-U1S rostifnes DISEATCHED 2R
I"asts ¢ The, 2/= 4 thao 276 7 1hs. 876, 15 s, _(C.0.D. eatia). ALL VALVES LESs 5¢, AND POST FREE IN DOZENS

TECHNICAL TRADING CO.

350-352 Fratton

www americanradiohistorv com

Road, Portsmouth. Tel, 22034

ALL MAIL ORDER. KETAIL SHOI"AND HI-FI ROOM
DEYONIAN COURT PARK CRESCENT PLACE.
BRIGHTON.

Tel. 608722
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KYS

RADIO

7 transistor plus 2 diode superhet, 6
receiver. Operating from four 1.5
The SKYROVER and SKYR!

16M. 19M and 25M

instructions.

A simple additional circuit
provides coverage of the
1100/1950M. band (inciuding
1500 M. Light programme).
All components and de-
tailed construction %ata.
Only 10/- extrapoce
This conversion is suitable
for both models that have
already been constructed.

Data for Recelver 2/8 extra
Refunded if you purchase the
parcel. Four U3 batteries 3/4
extra, All Components Available
Separately.

Post b/-

THE “SKYROVER” RANGE

GENERAL SPECIFICATION

waveband portable
v. torch hatteries.
OVER DE LUXE cover the
full Medium Waveband and Short Waveband 31-94 M
and also 4 separate switched band-spread ranges, 13M,
, with Band Spread Tuning for accu-
rate Station Selection. The coil pack and tuning heart
is completely factory assembled, wired and tested.
The remaining assembly can be completed in under
three hours from ouc easy to follow stage by stage

NEW-—The SKYROVER Mk 111

Now supplied with redesi
controls, blac|
Bize 10 x 6} x
Can now be buiit for
H.P. Terms: 20/- dep. angd 11 months at 16/6, Total
H.P. Price £10.1.6.

The SKYROVER DE LUXE

Tone Control Circul
Gontrol, In a wood cabinet, size 114 x 64 x 3in. covered
with & washable material with plastic trim and carrying
handle. Car aerial socket fitted.

Can now be built l‘or‘£1 0.1 9.6

PRACTICAL WIRELESS

Offer the Finest Value to

HOME CONSTRUCTORS

We consider our construction parcels to be the finest value 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.

The “REALISTIC” Seven

% 7-transistor Superhet. % 350 milliwatt
output into 4in. high flux speaker.

* All components mounted on a single
printed circuit 7

board % Full med- ]
ifum and longwave
cover. % Plastic-
cabinet with carry-
i handle, size

July, 1965

Grey or all Grey.=

* Socket for cari m
aerial. ILF %, .
frequently 470Kcls. el

%  Ferrite rod
internal aerial. Operates from PP? or
similar battery. - Fu!l data supplied.
All coils and LF.’s etc. fully wound ready
for immediate assembly. An Outstanding

Receiver. £5.|9.6

Can be built for

Post 4/6.

PP9 Batt. 3/9. Data and Instructions
separately 2/6. Refunded il ¥you purchase
the parcel. All parts s0ld separatelv.

REALISTICSevenDELUXE

With the same specification as standard
model—PLUS & superior wood cabinet
in contemporary styling with full vision

circular dial. oNLY £1 ExTra

gned cabinet, edgewise
k and chrome plastic cabinet.
8% in. with carrying handle.

.19.6 Posts/-.

t is incorporated with separate

H.P. Terms: 25/- dep,
and 11 mths at 20/-,
Total H.P.P, £12.5.0,

We are pleased to annou
Q2TOTTENHAMCO

Reproducers, Radios,
best in Hi-Fi in ideal surroundings,

nce the opening of our premises at
URT ROAD, LONDON, W.I.

This branch will be devoted exclusively to guality High Fidelity equipment—Tape Recorders, Record
Tuners, ele. Custom buflt installations will provide bolanced comparisons of the
Open all day Thursday, early closing Seturday. Tel. LAN 2573

NEW SINGLAIR SUPER
MINIATURES

aw' | THE MICRO-6

ELIZABETHAN
TYPE LZ 5t1
STEREO
RECORDER

A fully professional 4-track, 3-speed

8tereophonic Tape Recorder—at
almost half price! 4-traock record and
replay—Mono or Stereo. 3 speeds—T4,

indicator and auto tape stop;
bl bass, ete.—d

H

P ion. Overall size
LASKY’S PRI

OUTSTANDING STEREO TAPE RECORDER OFFER

83, 1} i.p.s.—fast forward and rewiud. Frequency re«pouse 40/
16,000 ¢:p.s. at 7} i.p.s. Qutput 8 watts per channel to two
also form lid of the recorder (supplied with 8 ft. extension leads). 2 Vu record |
inputs for 2 microphones and 2 radio/pick-ups,

ted for each channel. Takes 7in. spools. For 200f . y
speakers) 25 x 13 x 8in. Brand new, boxed and G’teed. List Price 65 Gos.

Self-contained pocket radio. Size only
13, x 13434 x '/2in. Amazing performance.
Complete with earphone and detailed
construction data. Can be built for only
59/6 Mercury cell 1/11 extra.

parts sold separately.
THE SLIMLINE

The new 2-transistor pocket radio. Size
only 22 x 1t x 13in. Micro alloy transistor-
ised and printed circuit. All components
available separately. Easy to assemble.

CaN BE BUILT FOR 496

8 x 5in. speakery in detachable encloswres which
evel weters; tape position
Controls include: volume,
2530v, 50 o.p.<. Mains

THE X1¢ AMPLIFIER

10 watt power amplifier fitted with
integrated pre-amplifier. Requires only
1mV. tor an output of 10 watts. Only
6x3xiin.

2 erystal micr tape and 8pool.

CE 39 GNS. &t

Ins. 15/- extra. KIT PRICE £5.,19.6 Post Free.

COMMUNIC

P ub for easy
with a scale for direct

ATION RECEIVER KIT—MODEL KT 320

Covers range from 540 Ke/s to 30 Me/s. Ham Band i« provided
reading and can also be band spread. Facilities: A.N.L., AV.Coand M.V.CLQ Multipher
also serves as B.F.0. H.F. stage and two [.F. stages cns: ¢
3¥6B A6, 2x6BES, 2x6AVH, 1x6Q5 and 5Y3. 2 Aerial Sockets. Standby position for use with a transmnitter
S meter fitted. 200-250v. A.C. mains. Steel cabinet, grey crackle finish. Bize 15 x & x 10in, Dial
All parts new 2nd fully guaranteed. Complete with full construction data and operating manual,

LASKY’S PRICE 25 GNS. corriage and Packing FREE.

AVAILABLEREADYBUILT, TESTED
ANDGUARANTEED,£6.19.6.PostFree.
3 pots for Volume, Bass and Treble, 7/6 the
3 extra. Mains power pack. if required 54/-.

- “Og
s .
3
s
:

ure high sensitivity and selectivity. Valve line up

12 x din

RECORD
PLAYERS

3in.] Message tape, 150ft. ...... vee 8
3in. Message tape, 2261t. . 41
3in. Message tape, 300ft. 0o L7
3}in. Triple play, 600it., Myler bagse ,... 16
4in. Triple play, 900it., Mylar base ... 17
5in. Double play, 1,200it., Mylar base §.. 15
5in, Lobg play, 900ft., Acetate base ... 10
5in, Stapdard play, 600ft.,, PVC base ,... 8
5in. Triple play, 1,800it., Mylar base .... 35
53in. Double play, 1,800tt. Mylar base 22

INTERNATIONAL TAPE Famous American Brand—Fully Guaranteed

@

1

acmcomo®

45 r.p.m. 6 volt
Batt. operated

et T

53in. Long play. 1,200ft., Acetate base 12 8 mplete with e
53in. 8tandard play, 850it., PVC base 11 8 S{’ck."up fitted \

53in. Triple play, 2,400ft., Mylar base .... 45 01 cryvstal cartridge. Size only 7in. x 6in,
7in. Standard play, 1,2001t., Acetatebase , 10 0| Fitted auto stop and start. New and
7in. Standard play, 1.200it., Mylar base .. 12 8 | perfect. 9/6

7in. Long Play. L8V0it., Mylar base .... 19 8|43 rip.m. Model 4 I Post 2/6
7in, Double play. 2.40uft., Mylar base ,. 25 0

7in. Long play, 1.800it., Acetate base 16 0

7in. Triple play, 3,600ft., Mylar base _... 58 6 |2-speed model for 33 and 59/6 Post
¥. & P. 1/- extra perreel; 4 reels and over Post Free. | 43 r.p.m. (as illustrated) 216

" 207 EDGWARE ROAD, LONDON, W.
Near Praed St. PADDINGTON 3271/2

2]

33 TOTTENHAM COURT ROAD, W.!
Nearest Stn., Goodge St. MUSEUM 2605

152/3 FLEET STREET, LONDON,E.C.4
Telephone: Fleet Street 2833

BOTH OPEN ALL DAY SAT. Early closing Thurs., Mail Orders to Dept. X.W., 207 Edgware Rd, W.2. 1 Open all day Thursday. Early closing Sat.

LASKY'S FOR D.LY. CONSTRUCTION BARGAINS

www americanradiohistorv.com
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YOURKEY TO THEFASCINATING
WORLD OF ELECTRONICS

All circuits are designed around top
quality components, not near equivalents.
Full size printed circuits with every com-
ponent position marked. Makes construc-
tion extraordinarily simple. No fiddling with
microscopic connections—no inspired
guesswork called for. A lavish instruction
manual not only tells you how to construct
your BasiKit but also advises you on its use
and explains exactlyhow your Basikit works.

" HERE COMES THE BIG BREAKTHROUGH
. IN EDUCATIONAL ELECTRONIGS -

BASIHITS

PRACTICAL WIRELESS 193

AND THIS IS BHSIKIT No. 1

A brilliantly devised radio kit that can be
put together with ease.

% YOLUME CONTROL

s PRECISE TUNING

% PULLS IN A HOST OF STATIONS

s MORE THAN TWENTY FULL SIZE
HIGH QUALITY COMPONENTS

59/- complete for your biggest and best ever
opportunity to fearn as you buiid!

ALSO AVAILABLE: The BasiKit mains battery Power
Unitwhich powers ali BasiKits.Yoursfor42/6.
The BasiKit Amplifier that brings real fuli-
voiced power to your BasiKit No. 1 Radio.
§7/6 complete.

Watch out for more BasiKits.

OoRDER YOUR BHSIHIT oN THIS COUPON:

i =
; TO: BASIKITS DIVISION, K.L.B. ELECTRIC LTD. 335 WHITEHORSE RD, CROYDON =
= Please supply BK1 Radio @ 59/-
- BK2 Audio amplifier @ 57/6 o
o BK3 Power unit @ 42/6 =
: iHustrated leaflet on BasiKits {(enclose stamped addressed envelope) g
] From: NAME =
- ADDRESS P.O. E
= CHEQUE E
a

www americanradiohistorv com
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MAIL ORDERS TO:
54 WELLINGTON
STREET, LEEDS |

Terms: C.W.O. or C.O.D. No C.O.D.

under £1. Postage 2/9 extra under £2.

4/6 extra under £5. Trade Supplied.

S.A.E. with all enquiries please. Personal

shoppers welcomed at any of the branches

below. Open all day Saturday.

10 North
BRADFORD Parade
|4 Lower Castle Street
B RI STOL (Ha”'da\/ Wednesday)

(MANCHESTER) LTD
-

(Haif-day,YVed.)
Tel: 22904

BIRMINGHAM 30/31 Gt. Western

Arcade, opp. Snow
Hill Station.

CENtral 1279. No half-day
DERBY 26 Osmaston Rd.. The Spot
DARLINGTON

‘Half-day Wed.) Tel: 41361
Wednesday) Tel: 68043

13 Post House
ED'NBURGH 133 Leith Street,

Wynd (Half-day

GLASGO 326 (H:\” da‘)' ;/tVEdL)
rgyle reet,
{No half-day).
Tel: CITy 4I58
HUL Savile Street (Half-day

Thursd ay) Tel: 20505

2 High $ Haif-
LEICESTER Zay Tlﬁurs ;r'F:It g6:20
-7 C M Arcad
LEEDS (SNo h;‘f‘-r:itayy)(TeT.c:ca)ﬂS;“ ¢
73 Dale St. (No half-
LIVERPOOL day) T:I? CéN(cr:l 3;73
238 Ed Road W2
LONDON (Half- dag;«%'?ursz:y)
Tel: PADdington 1629
60A-60B Oldham St. Tel: CENtral 2778
(No half-day) New large store.

MIDDLESBROUGH 1% Mo
(Half-day Wednesday) Tel: 47096

SHEFFIELD 13 Exchange Street

Castle Market Bldgs.

Tel: 20716 (Half-day Thursday)
V.H.F./F.M.Radwo Tuner
]ASON FMTI design. Total cost of

parts including valves. tuning
diarl. escutcheon, etc £6'1 9'-6

SUPERHE CNDER UNIT, Design of
a high quality Radio Tuner_ (speclally
suitable lox use with our Amplifie
Dclayed A.V./C, Controls are Tuning,
W/Ch. and Vol. Only 230v. 13mA H.T. and
L.T.of6.3v. 1 amp. required from ampliner
Size approx. 9 x 6 x 7in. high. Simple align-
ment procedure. FPoint-to-Point wiring
diagrams, instructions and priced parts
list with illustrations. 2/8. Total building

cosls £5.5.0. S.A.E. for leafiet.
TRANSISTOR SALE wullara 0CT1 2711,
0C45 3/11, 0C44 3/11. OC72 2/11. OCB1 2/11.
0C171 8/8, Ediswan XA101 3/9, XA112 3/9.
XC101A 3/9. Postage 6d. lor up to 3 tran-
sislors.
EX GOVT. SELENIUM /
RECTIFIERS I12v 15 AMP ] g 9
(BRIDGE) F.W. ONLY

EX. (-()\ ‘I. SMOOTHING CHOKES,
200mA, H, 50 ohms, Parmeko 8/9.
150mA, lOH 50 ohms 9/9: 12 mA, 12H.
ohms 8/8; 100mA, 108, 100 ohms 6/9: 60mA
5- lOH 250 ohms, 2/11.

3 N OY R ENTRANT

KERSN, TFor outdoor or

Factory use, 8 ohms. 8 watts. Only

LOUD-

25/9

EX. GOV, 2V \( CUMULATORS,
16 A, SizeTx 41X Brand new,
4/9 each. Three l‘ox 12/8, carr. 5/-

It ot i SR
HI-FI 10 WATT AMPLIFIERS
BRAND NEW 8Gns Carr.
EX-GUITAR AMPLIFIERS * 6/6

Manufacturers’  discontinued Model.
Push-pull output. Latest high efficiency
valves. Dual separately controlled Inputs
for 'Mike’ and gram. Separate Bass and
Treble Controls. High Sensitivity. Out-
put for 3 ar 15 ohms speaker. Guaranteed
tested and in perfect working order.

R.S.C. MAINS TRANSFORMERS (ruiry Guax

intercaved dllll impregnated, Prim-

30 ¢/<, sereened.
DROPI® THROUGH
. 2a, 0-5-8.3 9

J00-230-25

la, ror Mullard Aml)lmex R
350-0-350v. 100mA, 6.3%. 4a, 0-5-6. Bv. i
350-0-350v. ;ggmA 3 g

3a, 16/9:
() -4-15v. 8a, 28/9.

July, 1965
TEED)
QUTPUT TRANSFORMERS
Standard Pentode 5,000 to .SQ 5/9
Standard Pentode 7.0000 to 30 5/9
Push-Pull 8 watts, EL84, or 6V6 to 38
or matched to 150 8/9
Push-Pull 10-12 wanns to match 6V6 or
ELB84 10 3-5-8 to 1 19/9
Following Lypestor Jand 150 speakers
Push-Pull 10-12 watts, 86V6 or EL84 18/9

Push-Pull 15-18 watts. 61.8. KTt6 .. 2219

Push-Pull Mullard 510 Ultra Linear .. 29/9
Push-Puli 20 watts. \ectlnnalls wound

8L, KTy, L34, ete. . 49/9
SMOOTHING CHOI
15)mA, 7-10 H. 250 ohms oo 119
100mA, 10 H. 200 ohm=< .. oo 8/9
80mA. 10 H, 35 ohms . 60 5/9
60mA. 10 H. 400 ohms oo 4/11
CHARGER TRASNSFORMERS
All wltn 200-230-250v. 50 cfs Primaries;
0-9-16v. lla, 12/9: 0-9-15v. 2a, 14/8: 0-9-15v.

0-9-15v. Ja. 19/9: 0-8-15v. 6a. 23/8:

AUTO \n-p up/step  down, TRRANS.
1 i 0-110/120-230/250v.  50-80 watts, 13/9: 150
voo B30v. 30 cfs primaries b.3v. 154. 5/9: 6.3v. | WALLs. 27/9: 250 watts. 49/9: 500 watls 99/9.
7/6: 12v. la, 7/11: 6.3v. 3a. 8/11: 6.3v. (a, | MEICROPHONTE TRANSFORMERS
17/ 8: 12v. 1.5a, twice. 17/, 120:1 high grade. clamged, 819.
R.S.C. BATTERY CHARGER and KITS FXIONL RECT

for A.C. Mains 200/250v

(BRIDGED) TYPES
la. 3/11 6/12v. 6a. 15/3

WL
Sﬂcls. 812v,
JUTY

ASSEMBLED)| & 6/12v. 2a. /11 6/12v. 10a. 28/9
{amps bll”\.(. »\R(-Iil{ KI'F|6/12v. Sa. 9/9 6/12v. 15a. 35/9
itted Am- 6 amps.[6/12v.Ja. 12/3
4 meter and|sariable outpul.
jvariable|Mains transfor- r
charge rate|mer 0-200-230-250v.|COMPLETE POWER PACK
selector. |F.W. (Bridge) Sel-
Alsp selector|enium Rectifier. KIT
) plug for Gv.|Ammeter. Vari-;Consisting ol Mains Trans..
or 12v. charging. Louvred steel case with|able Charge Rate,Metal Rectifler, Double elec:
stoved grev hammer finish. Fused and|Selector panels.|trolytic smoothing choke
ready foruse withmainsandout- 59/9 Plugs, Fuses,|chassis and cixcul
put leads and battery clips, Fuse-holder  and| For 200/250V.
Carr. 1/6. Terms: Deposit 12/- and 5 mon-|clrcult, 59/9. malns OutputZSOv |9/"
thly pavments of 12/- (Total £3.12.0).!Carriage 4/6. 60mA.
ARMSTRONG, TRUVOX, LEAK,
BUAD, ROGERS, LINEAR, Wb SCOOP PURCHASE Of HiGH QUALITY

FANE, WHARFEDALE, GOODMANS
GARRARD, GOLDR!ING, GRAMP!IAN,
LUSTRAPHONE, SHURE, RESLO,
TANDBERG, FERROGRAPH Products
stocked. Our usual credit terms avail-
able.

RECORD CHANGERS

Brand new Garrard 3000 LM. GNS
Very larest model. Normal

Retail price approx. £12.1,.0.

Heavy Turntable and llghL- Carr.
weight picK-up arm. High Hdelity atereo/
Mono cartrid<e. Fullv yuaranteed

R.S.C. 4/5 WATT A5 HIGH-GAIN AMPLIFIER

small ¢lub, ete,

ol pic

of a R dio Fiee
AL, mins 200-2
Kitis complete in ev

Chassisisnot alive,

A highly-sensitive f-valve quality amplifier for the home,

Oniy 56 mitllivolts input is reguired for

foll output ~o that it is suitable for use with the latest
High-tideiity Pick-up heads in addition (o all other types
-ups and practiendly all “mihes'.
and Treble Controls are provided.
. playing record equalisation,
‘I (B mn\n 5odB ol

Scparate Bass
These give full long-
Iant tevel is negligibte being
..JH\" feeud A i= used. HUED of

i, i~ available for the supply
ape-Deck pre-angpliter. For
250v. )0 1 /\. (iulpul tor 2-3 ohiis speaher.

y detait with fally punched (.old Hammer
finished chassis, point-to-point wiring diagrams and instructions.

Exce |onal

value £4.15.0, or ahht‘llllll(’d ready for use 23/- extra, plus 3/6 carr., deposit 22/6 and

monthly payments of 2

2/6 (Total £6.15.0) for assembied unit.

R.N.C. GRAM AMPLIFIER KIT. 3 watts
output Negative feedback. Controls Vol
‘Tone and Switch. Mains operation 200-250
A.C. Fully isolated ch Circult, etc.
~uppl|ed Only 39/9 C
arcy ATUCE
AMPLIE . For
or auto-change unit.
speaket. For 200-250v.
11# x 24 x 25in, Controls
Vol. and Tone with Switch.
o
RX60DE
4 BAND
220/240v, 30/60
C.p.s. A.C.
mains Onem—
tion. Fre-
quencies cov
ered 160/ Kc,
to 30 Mce/s )
continuous. Incorporates 5in. speaker. Slide
rule tuning dial ‘S’ meter. Internal lerrite
aerial tor medium wave, Telescopic_whip
aerial 58in 10 section for short waves, Fitted
sockets for optional outdoor aerial. Head-
phones, external speakel socket. Other fea-
turesare electrical bandspread tuning, Nolse

WATF GRAM
use with anyv single
Output lor 2/3 ohm

A.C. mains. Size

Only 59 l6

limiter, A.V.C.. B.F.O., stand by switch.
Size approx. 12& X 5§ X Bfin. Handsome
crackie finished metal cabinet. Brand new

with full Instructions manual. Usual
guarantee 10 GNS, Carr. & phe. 10/

able,
receivers requiring 1.4v. and 90v.

R.S.Co 4 WATT GRAM. AMPLIFIER
KIT. Complete set ol parts to build a #0od
nuality compact unit suitable ior tse with

any record playing unit. Mains iso.ated
chassis, Separate Bass and ‘Treble
controls.  output tor 2-3 ohm 59/9
~peaker. For 200-250v. A.C

R.S.C. BABY ALARM or INTER-COMM
KIT, Complete set of parts with diggrams,
etc. Housed in two polished walnut finished
cabinets of pleasing design. High sensitlv-

y. For 200-250v. A.C. mains. Fully isolated.
('onbrollable at both units. An intercomm.
ot this class would normally cost £20-%30.
Only 89/6, carr. 5/-. Ready for use, 6 an-.

SRY l() \l \l\\ _CONVER-
pe
B\II

J Ty
‘\n all dr\'
battery elimina-
tor. Size 5§ x
44 x 2in. approx.
Completely re-
places battertes
supply 1.4v and
90v where A.C.
mains 200-230v.
50 is avail-
ortable
omplete
kit with diagram 398/8 or ready for use 46/9

cfs
Suitable for all batrery
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R.S.C. STEREOQ 20/HIGH FIDELITY AMPLIFIER
PROYIDING 10/14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL

SUITABLE tor “MIKE", GRAM., RADIO OR TAPHE. INTENDED FOR THE
HOME OR STUDIO BUT sSUITABLE FOR LARGE HALLS OR ¢LUBS

+ Four-position tone compensation and
Input Selector switch.

Will amplily direct from Tape Heads.

Stereo/Mono switch so that peak monaural
output ot 28 watts ¢an be obtained.

Separate Bass “Lift™ and **Cut” and treble
“Lift”" and “Cut’ controls.

Neon panel indicator.
Handsome Perspex Frontplate.

Based on & current Mullard design and emmploying valves
BEOORS, BCCR3, BCLES, BECLSG, EULSG, ECLaG, BZ81.
QOutput transiormets are high quality <ectionally wound
to required specitication.  Outpuot matchiugs ror 3 and
15 ohm speakers on each chaunel. Carr. 10,
Compiete set of parts with poiut-to- 1 3

point wiring diagrams and instructns.

or Factory tested and ied with our
usial 12 months' guarantee for 18 gns. or DEPOUSIT

FREQUENCY REMPONSE
HUM LEVEL 654B down.
BENSICIVITY: 5 millivoits maximuin.

X8,

30-20.000 c.p.s.

*
*
*
*
*

BARNONIC DMTORTION (each channel) 0.2%. Send §.A.E. for illustrated leafiet. 2 gua. and 9 mouthty payments of 41/6 (total £20.15.6)
AUDIOTRINE HI-F! TAPE RECORDER KIT 252 573}3
17/6.

REALISM AT INCREIMBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR
Incorporating the latest Collaro Studio Tape Tranqcriptor The Audiotrine High Quality Tape Amplifier
with negative leedback equalisation for each of 3 speeds. High Flux P.M. Speaker. empty Tape Spool. a
Reel of Best Quality ’I‘ape and a Handsome Portable Carrying Cabinet tastefully covered in two contrasting
shades ol Rexine and Vynair, Size 14! x 15 x 8}in. high and circuit. Total cost if purchased individually
approximately £40. Performance equal to units in the £60-280 class. S.A.E. for leafiets. TERMS. Deposit
£3 and 12 monthly pavments of 44/- (Fotal 28 Gns). ONLY 3

R.S.C. A10 30 WATT ULTRA LINEAR HIGH FIDELITY AMPLIFIER | &t thsok

P

SOLDERED
A highly sensitive Push-Pull high output umit with seli-contained JOI >
Pre-amp.  Tone Control Stages. Certitied performance tigures PLU
compare equally with most cxpensive amplitiers available. Humn MAINS
level 70 dB down. Frequency respose +3 dB, 30-20,000 ¢/s. A N
specially designed scctionally wound ultra linear output transiormer | |2in. 10 WATT HIGH QUALITY
I« used with 807 output valves, All components are chosen for

reliabilits. Six valves wre nsed EF86, BFG, ECCAS, 807, 807. GZ34. LOUDSPEAKER
Separate Bass and Treble Controls are provided. Minimum In walnut veneered
input _required jor 1ull output i only 12 millivolts so that cabinet. Gauss 12.000
ANY KIND OF MICROPHONE OR PICK-UP IS SUITABLE. lines. Speech coil 3
The unit is designed for CLUBS, SCHOOLS, THEATRES. ohms or 15 o¢hms.
DANCE HALLS or OUTDOOR FUNCTIONS, ete. Only

i £4.19.6

Deposit 11/3
S hd

with Electronic ORGAN; BASS, LEAD OR R

Carr. 5/6
GUITAR, STRING BASS, vtc. Jor standard or long-playing

Terms:

records. OUTPUT SOCKET PROVIDES L.T. and H.T. for and 9 monthly pay
RADIO FEEDER UNIT. An extra input with associated vol. cantrol is provided so that two separate inputs - ments of 11/3 (Total
suech as Gram and “"Mike’ can be mixed. 200-250 v. 50 ¢/s. A C. Mains output for 3 and I5 ohm speakers. | £5,12.8). 12in. 20 WA HI-FI LOUD-
Complete Kit of parts with fully punched chassis and point-to-point wiring diagrams and, Carr. 10/~ | SPEAKERS IN CABINETS. Size 18 x
instructiona. Hupptied factory built with EL34 output valves and 12 months® gunrnntee1 1 Gns 18 x 10in. Finish as above. Only £7.19.6.1
for 14 Gns. If required perforated cover with carrying handles cau be supplied for 18/9. . Terms: Deposit 17/9 and 9 monthly pay-
Send 8.ALE. for leatlet, also speaker. TERMS: DEPOSIT 34/6 and 9 mthly. payinents of 33/6 (Total 18gns). | ments of 17/9 (Total £8.17.8). Carr. 8/6.

on H.P. and CREDIT SALE

INTEREST cHARGEs REFUNDED Accounts settled in 6 months.

NEAR TAPE PRE-AMPLIFIER. switched Eaualisation, Positions
for Recording at 1; 31im.. THin. pel d Playback, 54 Recording Level
Indicator. Designed primarily as the lmk b(-luu-n 2 Collare Tape Deck and Hi-Fi
amplifier, snitable almost any Tape Deck. Only 9} gns. S.ALL. for leaflet.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

PUSH-PULL ULTRA LINEAR

OUTPUT “BUILT-IN” TONE

CONTROL PRE-AMP STAGES
Two input sockets with associated controls allow
mixing of ‘“mike’ and gram., as {n A10. High .
sensitlvity. Includes 5 valves., ECC83, ECC83.
ELS84. EL84, EZ31. High Quality sectionally wound
output transiormer specially designed for Ultra .
Linear operation and reliable small condensers of
current manulacture. INDIVIDUAL C()l\TROLb
FOR BASS AND TREBLE “Lift” and ‘‘Cu
Frequency response 4 3 dB 30-20,000 cfs. Six nega-
tive feedback loops. Hum level 60 dB down. ONLY
23 milllvolts input required for FULL OUTPUT.
Suitable for use with all makes and tvpes of pick—ups and microphones. Comparable with
L}{e xi'ery best designs for STANDARD PLAYING RECORDS. For MUSICAL

R

W.B. “STENTORIAN” HIGH FIDELITY P.M,
SPEAKERS HF1012. 10 watts rating. Where a
really good quality speaker at a low price ia re-
quired, we highly recommend this unit with an
amazing performance. £24,12.0, Please state
whether 3 ohm or 15 ohm required.

R.S.C. JUNIOR BASS REFLEX CABINET. Design-
ed for above speaker, but suitable for any good
quality 8in. ori0in. speaker. Acoustically lined and
ported. Polished walnut veneer finish. Size 18x12x
10in. Btrongiv made. Handsome appearance. En-
sures superh reproduction for only £4.7.6.

R.5.C. STANDARD BASS REFLEX CABINET For
12in. Ioudspeakers, acoustically lined and ported.
Size 20 x 14 x 13in. Beau-
tiful walnut venee' fin-
ish.  Recommended for
use  with  Audiotrine
Speaker Systenu. £5.19.8.
AUDIOTRINE CORNER
CONSOLE CABINETS.
Strongly made. Beautifal
polished walnut veneered
flnish. Pleasing design.

lvp(- 1. I’Il
M, B

UMENTS such as STRING B \ S, ,\l) or RHYTHM GUITARS, ete, JUNIOR MODEL. YFor

*UT SOCKET with plug provides 300v. S0mA, and 6.3v. 1.6a. for supply of a RADIQ | VP o ‘“'}L speaker.

3 e approx. 12 x 9 x 7in. For A.C. mains 300-250v. 50 c.p.s. Output for 3 App.mh?%)\“aml"l,“'j(o

and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full instrue- ST]:ND D MODEL. To

tions and point-to-point wiring diagrams supplied Only Gl'ls Carr. tal e.;mm 10in. wpeaker.
(Or tactory built 51/- extra), = 10/~ Size 27 x 14 x 18in.

5 Gns. Carr. 7/6.

SENIOR MODEL. To take up to 12in. speaker and
with Tweeter cut-out. Size approx. 80 x 30 x 15in.
{Recnmmended for use with Audiotrine speaker
system). 8 gns. Carr. 8/6. Terms available.

If requi

louvred metal cover with 2 carrving handles can be supplied for 18/9, TLI{‘\!\
ON ASSEMBLEIDD UNI DEPOSIT 25/- and 9 monthly payments of 25/- (Total
£12.10.0). Send S.ALE. for “illustrated leafiet detailing Cabinets, Speakers, Mikes, etc.

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

A complete set of 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-

AUDIOTRINE HI-FI SPEAKER SYS-
TEMS. Consisting of matched 12in. 12,000

volts. suitable for all crystal stereo heads. Ganged | line, 15 ohm high quality speaker; cross-
Bass and Treble Control give equal variation for “lifr," over unit (con-
and ‘“‘cut’. Provision is made for use as straight [sisting of
(monaural) 10-watt amplifier. Valve line-up ECC83. | choke, conden-
ECC83, EL84, EL84, EABl Qutputs for 2-3 chm speakers. | ser, etc.) and
Point-to-Point wiring diagrams and in- 8 Gns Tweeter. The
structions supplied. Send S.A.E, for Jeafiet. = | smooth res-

ponse and ex-
tended fre-
quency range
ensure surpris-
ingly realistic

Full constructional detaxls and price list 2/6. Carr. 10/-
Or supplied factory assembled with 12 months' guarantee for £11.
Terms: Deposlt 2 gns, and 9 monthly payments of 24/2 (Toml £12.19.8).

$4/4 STEREO AMPLIFIER

A complete qet of parts to construct a good quality reproduction.
Btereo ampliler with an undistorted output total and AUTO RECORD PLAYING UNITS |standard 10
8 watte. For A.C. mains lnput of 200-250 v. J PICK-UPS, CARTRIDGES, MICROPHONES, | watt  rating
Hensitivity 180 m.v. Ganged Volume and Tone Con- | VALVES, CABINETS and COMPONENTS .19.9. Carr
trols. Preset balance control. Full in- 5 Gns too numerous to list. 5/-. Or Sen

structions and wiring diagrans supplied

Always in Stock at keen prices SINGLE

20 watt, £8.19 s. Carr. 7/6.
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R.S.C. G100 100 Watt AMPLIFIER

——— ) TERRIFIC POWER OUTPUT FOR ALL PURPDSES

For ELECTRONIC ORGAN, LEAD, RHYTHM and BASS GUITAR and any

other musical instrument. FOR VOCALIST, Gram, RADIO and Tape etc.

% Incorporating SIX 12in. PLUS TWO 10in. HEAVY DUTY LOUDSPEAKERS
Total Rating. 140 watts,

% Housing in 4 substantial Wood Cabinets ot pleasing design and covered Lu
contrasting shades of Rexine and Vynall with g zold trimmings

* 4 Jack Inpats in TWO CHANNELS with | Independent Volume Conmol\.

(MANCHESTER} L™D

* Separate Bass and Treble Controls on each channel. TS T o~
5 q o Seng AR, For
* For at'andard 200-250v. A.C. mgins operation. descriptive leaflet,
Fantastic Carr. .n/ O1 Deposit £11.7.5 7 or visit one of our FULL RANGE of MiCROPHONES in
Vai and 32 weeki many hranches and : K akes, Prices from 12/
alue Gns pavments ot 35/~ hear this fabulons to £50. it Terms available over
at only 2 ° CTotad 973 Gns,) mplifier, £6 or with other equipment,

TYPE BGI, Two Tone

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT | Rexine/Vynair covered

Suttable lor Bass Gui-

R.S.C. BASS-REGENT 50 WATT AMPLIFIER | M=ar our o .

For lead, rhythm, bass guitar and all other musical instruments tar. Speaker Ur}l( lolg
. . . 5 17 3
For vocalists, gram, radio, tape and general public address f,f_latlt’f ]E‘ébu;f;ﬂ)mee
& UNUSUALLY POWERFUL LOUDSPEAKER | 317¢ 2PProX. 24x21x13°n.
FANE HIGH

COMBINATION consisting ol a 19_I_ Gns
FLUX 15in. 80 watt unit PLUS A FANE 12in. 20 | Oniyv 2 °
watt unit with extended trequency response, Or Deposit 51/8 and 9
1 Jack Socket Inputs and two independent Vol. | monthly payments of
Controls tor simultaneous= use of up'to 1 pick-ups | 44/5 cClrotat 21, Gns,)
or mikes ]
* Separate cabinets tully covered in contrast-
ng tone< of Rexine/Vynair with gold trim- | R.S.C. 820 MULTI-PURPOSE AMPLI-

ming o1 speakers and amplifiers. FIER especially suitable for Bass Gulzar
* Separate Bass and ‘reble Controls giving | A highly efficient unit incorporating mas-
boust and cut’. sive 15in. high flux loudspeaker specially
Send S.AE. for leaflel. Or call at one of our | constructed to withstand >
nmany branches and compare the Bass-Regent heaviest load conditions. o, b
with units at more than three tinmes the cost. | Rating 25 watts, Individual . 2y
bass and treble controls .g?" =
Cart. 1 deposit £5.11.0 and 12 gi\e ‘?.mple “‘Boost” and S
251~ monthiy payments of £€4. | 'Cut Two jack socket “
(Total 51 Gns). mpubs separately control-
GNN, led. Cabinet is of substan- o~ =
tial conlstru?lmor}l] dar;d -
attractively finished in s B
INTEREST CHARGES REFUNDED SNt ASCOMNTS 1 | fhoconirionts i o W s
SETTLED IN 6 MONTHS Rexine and \'ynair.
Size approx. 24 x 21 x 13ins. Carr. I7/6.

RSC. COLUNN SPEAKERS 'R.S.C.BASS MAJOR .., 204 808 . Bafal
Covered 1n Lwo-lone f}??(ll]@ i i . -
Lo, i o e | 30 WATT T Suanees e oGreur =

plied for 15 ohm matching but | AMPLIFIER for VOCAL & INSTRUMENTAL GROUPS
can be supplied lor 100v. line

&9:-[)%54—_.?3xtlx'_a.,0 watte. Fiited Eminently suitable for lead, rhythm, bass guitar
¥ P LI T atis. 3 e . .
five 8in. high flux _speakers. and all other musical instruments
Qverall size appiov. 12 x 10X 1. | & incorporating two 12in. 25 watt Heavy Dutv High Flux Fane
1 l ns Carr L.oudsbenkers. one with dual cone tor high ireguencies,
3o 1, * Hobus" woud cablnet with eaxcentionalivatirartive coverng ol
O depu~|t 01 29/-an 14 monthly itextne/Vynal with gold trimmings.
mernts 29/- (total £14.10.0.. | % Fow Jack sccket inputs and two independent Volume
ype U412, 40 wali~,  Fitted (‘onm ¢ sor simultaneous onnection ot up to lour Pick-ups
four 12i 12000 line 10 wall m \hke\..
speakers, Overall size 56 \ 14 x ale Bass and Treble Controls,
9in. approx. 191 Gns &I PFRIOR TO UNITS AT TWICE THE COST. Send S.A.F.
Carr. 15/- .

Carr. ‘Terms: Deposit'£4.3.0 and 12 monthly

Or deposit ot 51/9 and @ monthly
Gk, 17/9 pavments of £3.8.4 (Total 43 Gns).

payments of 44/3 ¢ Total 214 gn-).

RS

30 WATT HIGH QUAL'TY A"'1PLIF’ER FORLEAD RHYTHM | R.S.C. GI5 IS WATT A.MPLIFIER for lLead

AND BASS GUITAR | or Rhythm Guitar, ‘Mike’. Gr:m or Rabdlo

Higi- ‘1del1ny push Dull output eparate bass

and for Vocal or Instrumental Groups and trebre “"Cut” and "“Boost” controls Twin

A Fowr lnput. Pwo volume ‘control Hi-F1 unit with | ~epaiately controlleg inputs

separate Bass and Treble “Cuat and “BRoost” controls. | 50 that two instruments or
Designed lor vocal or instrumental groups. For Bass, | “‘mike”™ and pickups can ve

Lead or Rhythm Guitar. Mullard or Brimar latest type | used at the same time, Loud- &

valves. Housed in strong Rexine covered cabinet with | speaker is a heavy duty flux

twin carrying handles. Attractive black and gold | 12in. 20 watt model with cast

39 1 for teaflet or call for demonsiration at any branch,

perspex [ascia plate. For 200-250v. A.C. mains. tout | chassis. Cabinet is covered §
for 3 or 15 ohm speakers. Send S.A.E. for leaflet. gl ?Onl%”ﬂsnﬂr‘l '\?;leagle?ar ot
1 GXNS, or Deposit 2 Gns, and 9 monthly S NNy pprox. f
165 25 126 Ravmenteof 38/6 (Tatal 185 G, | 18 ¥ 18 x 81n. 196“5.0”}57; :
; ()r DFPO&SF 2 Gins. and
LINEAR TREMOLYPRIAME UNIY R.5.C. GS AMPLIFIER oy pagmente ol 33/3 Total 21 gus.)

Designed for int. i
Tolany amp“ﬁnerl %;‘I(Fﬁlg,\nﬁilgée‘x?l]f; E;“el‘et hw}até hx;;l)\_queluu.\' oult;lsééllpcorlpogau}?g Send 5.A F. tor leaflet.
o ’ 1y q high flux 12in. 10 watt 12, ine loudspKr.
ma G0 A G b i Ut pluks o | Sensitivity 40 mv. ish impedance laok | TRANSITSIISED SO DG TINEN
pow?r supply point and any input socket ur | iNPUL Handsome strongly made cabinet tape. gram., Luner, etc., into single ouatput,

S 3 | (size 14 x 14 x 7in. approx.) finished in com- 3
ifier. Controls are Speed (frequency | plementaxv shades of Rexine/Tygah, 200- Compact  and
completely seli-

Shiniefaipianay Bepthyfof eoer of el | BSTONE S LG R
are for two inputs and . ” ththm Cuitar in home ot small club, etc, contained, uses
oot Bwiten. T onty 4 Gns. | £0.19.8 Or DEPOSIT 309 and 9 monthly standard 3 volt
T T T S T N o) payments of 22/3 (Total 11 Gins.) Carr.7/6. Eg;ggva&ra P;)éx}x\
és ?gm ‘eice ?oil dqmnblcla I];eid o1 Rhythm l“l\l I’P\\(\ S [(HLF&.'ﬂ (?(\l{) (;om:- FI?IHCL;

uitar, ocal and gener A - X Credit “
purposes. ONLY 5 Gns' terms il reguired. Post /6. 49/6
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LIMITED QUANTITY
Save £3.16.8. Robustiy
made, brand pew eur-
rent models. You get
2 eparate, fully tran-
sistorised intercommuini-
cating sets—each can
speak or hsten to the
other—compiete witk 60it. eonnecting wire.
Fized in a flash, Kknds baby-cryving worries.
Ideal for Workshop to House. Sickroum, hundreds
of usesl Hangs on wall or stauds up. OQur
sbsurd price 49/8, battery 2/6 extra. Post, etc.,
2j6. Money refunded it aot 6 gus. valuel

PRACTICAL WIRELESS

COMMUNICATION

Highly sensitive.

Coils, Own Rod Aerial, etc.

IT HAD TO COME EVENTUALLY!
THE “SKYSCRAPER” PERSONAL COMMUNICATIONS RECEIVER

Worldwide short-waves reception including news
in English and countless other broadcasts from RUSSIA, AMERICA,
SWITZERLAND, BRAZIL and other far flung countries.
it anywhere—it's featherweight!
Bandspread Tuning, Vernier Dial,

supplies may be limited later.
hours—only a few connections to make—experience definitely
unnecessary. Complete set of parts including Case, Personal phone,
Easy-To-Follow-Plan—everything at unbelievable DIRECT FROM
FACTORY TO YOU PRICE OF 49/6. plus 2/6d. Post etc.
REFUND IF NOT DELIGHTED.

199

Take
Size only 6 x 35 x l3in. It features:
Miniature Valve Circuits, Plug-in
50°%, of production to be exported—

Anyone can assemble it within 2

(Parts available separately.)

e =]

Original Price 8
gns. Now offered
batch by a reputahie manufacturer. 8peak and
hsten up to 6it away from telephone, leaves hands
Amerlean homes, otfices, etc. Attractive. Brand
New and Guaranfeed. You have 30 days to judge its

at this ridienl-

ously low price

free. Fixed in a flash. No plugging [n. Just elip to
any telephonme! With own volwue contral and on
value. Money back if not delighted. 58/8 plus 2/6
P. & P. (batt. 2,6 extra).

NO EXPERIENCE NECESSARY. No Solderine.
Ouly B connections for first radlo to work. Just
look, you get Giant 4 colour hox, 1ft. 2in. x 10tia.
x 2}in. containing Radio Book. A B. Plans,
Cabinet, Carrying Case, Loudspeaker (alone 17/6)
Earphone, 4 Semi-conductors, Coila. Condensers,
Resistors, Tuner. Switch, Screws, ete. YES-—
EVERYTHING! Loud. elrar  English and
Foreign reception. As supplied to Educational
Authorities, H. M Forces, ete.  TESTIMONIALS
GALOBL Mr, R. O’D. of Loadonderry, write

1 received yaur components and { must Any
Mat 1 am very satisfied with thesm. [ have it already
set wpl.."  COMPLETE HOME RADIO
COURSE, Originally £6. SEND ONLY 85i-,
plua 2/8 poat, eto.

A
oy @
AMPLIFIER !
becanse we have 596 L Bl
bought a large
and off switch. Controt gives encugh volume to filt
4 room—or turns down to & whisper. Used in ost

ANYONE 0AN BULD IN 2-3. HOURS |

EVEN THE OLDER '91
CHILDREN BUILD THEM! é

No soldering—nnly 16 connections! then hear
it reach out hringing in station after station.
Joud and clear. Pahn-of-hand size 4j x 27 <
1}in.  Mguy Testimounlals: M.H. of Bradferd.
writes: .. / lhave just completed one of your
sels successfedly, it ig the first time I have ever
tuckled anything like a radio, and I must stale
here and now, I amn amazed how easy it is (o a4
layman like me. FYour instrurtions and pluns
have obriously been very carefully thought out so
that evem the most dim can follow them .. .
Direct Irom Manulac!ureu to You. SEND 18/8
plus 1/6 post
PARTS AlAILARLESEI’ABATELY

READ WHAT SATISF

B.M. of HARROGATE writes: *
thank you . .. I€ix @ real burgain.
8.B. of SOMERSET writes:

radio . .. ylud if you could send one more.’
T.F, of STEVENAGE writes:
28y how pleated my son is with this radio.

1 would like to
dehghlzd wuh this

“f would just like to

CONGORD ELECTRONICS

0 CUSTOMERS SAY

J.W. ot BRIGHTON writes: ... J have recom-
mended your radio to many of my friends.”

W.H. of MIDDLESEX writes: * Thank you for mg
dear litile 'zdm 1t is a real treasure lo me.

AMAZING t'l&ﬂk[ﬁ'[

Yes. a perfectly ordinary packet o! cigarettest
but watch your f[riends’ astonishment on
heuring it fetch in station after station, loud
and clear! Still bolds 10 Cigarettes—yet cleverly
conceals highly sensitive, fully transistorised
circuit (including tiny battery). Even a young
boy can assemnble it in under 2 hours. No
soldering. No experience meoesszry. Only 18
oonnections to make. ldeal for taking to work
with vou. From our huiging testiznonial file-
Mr. D. B. of Huddersfleld writes:—*".. . 7 have
Jitted the parts in and it is working wonderfully.”
ALl PARTH inehiding Sewi-Conduotors,
A.B.C. Plans, ete. ONLY 18/6, plus 1/6 post, ete.
{Parts available separately).

SAVE £3
TRANSISTOR RADIO KITS

SOLD I
DEPARTMENT
STORES AT

P. &P 2/8
extra.

Fantastlo
purchase
makes  this
ridiculousiy
low pree possible. Welle
known brand Transistoe
Radio Kits complete in
large box. As sold m
leading Departme

ssté\n.; at £6.8.0. BRAND NEW—YOU BSAVE

0.8

Covering all medium and long wave withk
paits inctnding  Muliard  Bemi-Conductor.
48 page iustruction mannal. Absolutely safe—
works on torch batlery. Wonderfully enter-
taining and educational. No soldering parfs,
just plug in, making many different Radios
in a few minutes. Money back if not delighted.
Send 37/6 plus 2/8 P. P.

LTD. (Dept. P.W.22) 9 Western Road, Hove, Sussex
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FOR PEAK PERFORMANGE AT LOW GOST -

Pk CODAR 2.

Advanced design and eraftsmanship plustan unequalled Euwuon proved
by the many hundreds of testimonials received from CODAR users j& your
(gunmntee of compiete satisfaction. Only the best is zood enough for
ODAR—Mullard, Brimar, Jackson, Denco. Electronigues, Thorn, A E.t.,,
are just some of the famous names built imto CODAR eguipment.
CUDAR-KITS arce supplied with cjear pictorial diagrams and easy to
tollow instructions—no technical owledee or special toots are tequ red
for complete success. Build your Short Wave Station with CODAR-KITS
and enjoy peak performance and world wide reception previously possible
only from mitch more expensive eguipment.
For illustrated leafiéts giving fullesf details send 64 in stamps,

CODAR R.F. PRE-GLLECTOR Will conslderably 1m prove the performanoe of
any superhet receiver. ‘‘Resul ts are amazi: ell worth the money’
ODEL P.R.30, Uses EF183 Frame Grid tun. R.F. Ampllﬁer and provides u
to 20dB galngylus substantial Image rejection. improved signal/noise ratio and
selectivity. Selector switch for either dipole or single wire antenna. Power
requirements 180-250 volts 12 M/a H.T. 8.3 volts, 3 amp L.T. Size 8 x 5 x 4in
Ready built, complete with cables, plugs and inszructions £4.19,8. Carr. 3/-.
MODEL P.R.30X, Self powered version for 200-250v, A.C. and also provides
25 M/a at 200v. H.T. and 6 3v. 1 amp L.T. for other accessories. £7.4.0. Carr. 8/6.

CODAR “@” MLLT!PL[ER MODEL R.Q.10. For g1se with any superhet
receiver with an I.F. between 450 and 470 Kc/s. Provides considerable increase in
seleotivity for either peaking or rejecting a signal on AM. CW. or SSB. Both
PEAK and tunot!ons t.unable over recelver L.F. passband. BFO, facility
included Size 8§ x 5 x Power requirements 180-250v, H.T. at 6§ M/a 8.3v.
3 amp L.T. Read{bullt complece with cables. plugs and 1nstructions £6.15.0.
Carr. 3/-. M elf powered version for 200-260v. A.0. and als:

grovides ZE;GMIa. atu 200v. H T.'and 6.3v. 1 amp L.T. for other accessories. £8.8.0.

arriage 3

CODAR A.T.5, 12 WATT 2 BAND TRANSMITTER. The newest most com-
pact transmlt.t.er for ﬂxed or mobile use on 160-80 metres. ‘‘The clngh'fx with the
BIG v Size only 8% x 5 x din. area 1s less than two-thirds of
pﬁe!) ngh stab(lity new cé'pe callbratedPVFO 1.8-2.0 Mcls and 3.5-3.8 Mo/s (up to
cls export) Alfr-spaced i-net output, P.A. Plate current meter
plus neon indicator. Plate/screen modulator. AM/CW switch and Panel key
iack. Plug changeover for 6 or 12 volts heater supply. Ready bullt £16. 10 Q. Carr.
4/-. AT POWER SUPPLY UNITS. Type 250/S. For 200/250 v A C. with Stand-
\ by/Net/Transmit and aerial changeover swlr.chmg. stabl d VFO supply.
neon standby/transmit indlcat«or £8.0.0..Carr. 5/-. Ty MS 12 volt solid state
power supply unit £11.5.0, Carr. 5/- Type 12/RC Remobe Control and Aerial
Switching unit, £2.7.8. Caryp. 2/6. (H.P. Terms available),

A CODAR KIT MINI-CLIPPER—OUR FAMOUS QHORT-\VAVE Rl:(‘EIVl'.R

n be built in one evening ready to switoh on and bring the World to your

ertxps at very low cost, wSuppiled complete with valve, one Coil 25-75

metres and 4 page instruction manual PRICE 39/8, Carr. 2/6. Extra Colls 4/9

each. Instruction Manual only 2/- (oredited oxf order) Electrical Bandspread
available. Provision to add 2 transistor amplifier

CODAR-KIT CR4 MAINS T.R.F. SHORT-WAVE RECEIVER. World
wide reception—North and South America, Russia. India, Austral)a Far East
Amateurs, Shipping, etc. wSeparate electrical bandspréad, 3 slow motion
vernier drives. Low loss polystyrene plug-in coils, factory aligned. Dials
calibraved in frequencies and degrees. *Power output 3 watts for 2/3 ohm
speaker. YValve line-up: ECC8l, EL84, EZ80. CODAR-KIT CR45 complete
with valves, 3 coils (10-28, 25-75, 60-176 metres) and 11 page instruction manual
LESS Cabinet). £7,5.0. Carr. 4/6. CR45 CABINET, 12in. x 5in x 7in.
with sliding door for easy coil nhangmg, 35/-. Extra coils 4/9 each,
Instruction manual only 4/- (credited on order). (Can now be supplied
ready buxlb—pl“ice on requesc) (H.P. terms avaua.ble)

CODAR-KIT CR 66 CO‘V]MUNICATIO‘\' RLCFIVER. The finest
superhet kit ever offered. % Covers 5640 Kc/s—30 Mo/s in 4 bands. %
Separate electrical bandspread. *Faotory aligned Coll unit and LF.
Transformers. yRegenerative L.F. stage for maximum gain and BFQ.
for C.W. reception. wPower output 3 watts for 2/3 ohm speaker.
§ Panel concrols Aerfal Trimmer, A.V.C,, Standby
andswltch. AF. Gain, IF. Gain, BFO. etc, # Valve line
E FSQ. ECC81. EL84, EZ84. * Size. EMB4
lé)ln X Biin x BHin.” CODAR-KIT CR 66. Complete with
17 page instruction manual, £19.15. 0 (Ready-| bui t £23, 0 0)
CR 66 “S" Meter Model Kit £22.0.0 (Ready-built £25.0
Carr. 7/6 extra on all models (H.P. terms available), In-
struction Manual only 76 (cremted on order).

CODAR CO[LS AIR-SPACED lNDU(,T()Rs A
complete range of low loss alr-spaced Inductors
developed by CODAR. Over 40 diflerent sizes from
e tin. to‘3in, diameter suitable for all types of ¢ircuit

application including VFO, PA, Tank, Pi-network
% ATU. aerlal loading, etc. Full data and prices on
= request.

CODAR RADIO COMPANY  BANK HOUSE, SOUTHWICK SQUARE.

'G3IRE G3HGQ Soulhwick, Sussex Tel 3149

E

- Canada: Codar Radio of Canadu,. Tweed, Ontario.
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AUDIOKITS & RECORDAKITS

F.M, TLNFR UNITS Nos. 15, 16 and 17.... h £12.17.6
Or Dep. 5116 and 12m. pymts. of 18/10 o UFLEs Przce £13.17.6)
le\]\slsl‘()Rl‘sl:D AMPLIFIER with 5 position input selector.
pre-amp and controls, 10 watt ampllﬂer and Power Pack.

r 3 Ohm Speaker. Cash £14.5.0

Or Dep. 57/-and 12m. pymis. 20010 . ... ... ........ (H.P. Price £1517/0)
For 15 Ohm Speaker. Cash £15.8.0
p.62/-and 12m.pymts. 22/6 ... ... ........... (H.P. Price £16,12.0)

Or Di
All ahm(- inchide Front Pal Knobs and Instructions.
TWO TRACK RECORDAKI l' AMP, (Valve) FOR STUDIO
I)I'Ll\. 6 valves controls. self powered Cash £11.11.0
r Dep. 47/- and 8 m. pymts. 2516 {H.P. Price £12.11.0)
COLI ARO S’l UDIO DECK 3 speed latest Two Track Cash £10.19.8
Or Dep. 441- and 8 m. pymts. 24/6 H.P. Pnce £12.0.0)
COMPLETE KIT with case. spkr. tape and mic.,...Cash £29.18.6
.120/- and 12 m. pymis. 44/-.. (H.P, Pme £32.8. 0)

Or Dep
FoU IL TRACK Al\ll’ as above

.Cash £12.12.0

Or Dep.52/- and 8m. pymts. 27/6.. . (H.P. Przce £13.12.0)
FOUR TRACK (()l LARO DECK Marriott «X" bemes heads

Cash £13.19.8

Or Dep. 56/-and 12 m. pymis. 2016 ................ (H.P. Price £15.2.0)
COMPLETE KIT with case. spkr., tape and mic.

Four Track Cash £33.19.8

Or Dep 136/~ and 12m. pymfs. 49/10. .. (H.P. Price £36.14.0)
K PRE-AMP for Studio Deck, self powered

’I‘wo Track Cash £8/8/0

o (H.P. Price £9/910)

Or Dep. 34/~ and 6 m. pymis. 25/8

TAPE PRE-AMP as above .. Track Cash £9.9.0
Or Dep. 39/- and 6 m. pymts. of 28/ “H.P. Price £10.9.0)
We are leading stockists for all Martin Constructional Kits

AMPLIFIERS - TUNERS EEYAIYS 11

Al{\’lSlR(l\(x 222 10-10 watts Stereo Amplifier

Or Dep. 110/- and 12 m. pumts 40/4 .

AR\IS’IRO‘\I(: W24 F, \l l IN

Or Dep. 80f- and 12 m s. 33/—

AR\ISI‘R()\(: =23 AMIF'\I TUNER Bowered
115/- and 12 m. 2/2

.Cash £27.10. 0
P, Price £29.14.0

Or Dep. mts. 42/
AR'“Q’IKO’\(- 127 '\l(l'\'() W with AM/FM
Or Dep. 106/- and 12 m. pymts. 38

SURBITON PARKH DIO LT[I

WIRELESS - 201

ARMSTRONG 127 STEREOQ as above Stereo amn .Cash £37.10.0
Or Dep. 150/- and 12 m., pumts. 55/-. ..o oo \P. Price £10.10.0)
AI{ MSTRONG 227 MON(O 10W amp. with AMIF‘M Cash £36.15.!
Dep. 147/~ and 12 m. pymts. 53(10 H.P. Price £39.13.0)
Al{\l\ll{(l\(- 227 STERLIO as above with Stereo Amp.

2.15.0
Or Dep. 2111- and 12 m. pymts, T7/4

G

Cash £5
................ (H.P. Price £56.19.0)

ARMSTRONG 226 STEREOQ as above, but Mag. P. UCFI 8 o
1.0.

ash £
Or Dep. 260/~ and 12 m. pumts. of 88/-...... eeeeess (H.P, Price £65.16.0)
Teak Cases for all Armstrong Units..
ROGERS CADET Mk. 3 10-10 watt Stereo Amp. Mag.

Or Dep. 118/- and 12 m. pymts. of 43/3....... o000
( ASE MODEL ROGERS CAIDET MK. 3
LEAK STEREO 30 TRANSISTOR ...
Or Dep. 198/~ and 12 m. pymts. of 1217, .......

LOUDSPEAKERS EYSIYet)

FANE 122/10 heavy Duty 12in. 20 watt..
WHARFEDALE SUPER 8/RS/DD
W llA\l{l'l DALE SUPER IOIRSII)D
or 44/- and 8 m. pymts. of 2413,
(_-(l(ll)‘\lA\S MAXIM

Or Dep. 70/6 and 12 m. pymts. 25/8

C h £29.10.0
{(HP. Prtce £31.17.0)

ash £17.10.8
H.P. Price £18.18.6)

MOTORS PICK=UPS Selection
RRARD SRP10 Mono ....... v.....Cash £5.10.0
( ARRARD Model 1000 Mono .Cash £7.10.0
GARRARD Model 2000 Mono Large Table ..Cash £8.10.0
Or Dep. 34/- and 6 m. pymis. 26/—. .. ....o0uiuiannns P. Price £9.10.0)

..Cash£11.11.0
P. Price £12.11.0)
‘Cash £12.10.0

26/ (H
GARRARD Model 3000 Stereo Lightwelght arm
Or Dep. 41j~and 8m. pymts. 25/6.......ccviirian
G ARRARD 8,.P.25 Less cart.: Single player
Or Dep. 50/- and 8 m. pymis. of 2716
(iARR.-\ILD AT, 60 Less cart.: Heavy table

Dep. 52/- and 12 m. pymts. 19/-
(-A\I{ILARI) AT
Or Dep. 90/~ and 12 m. pymts.
(: ARRAR l) LABS8) Push button op:
r Dep. 110/- and 12 m. pymts. of 40/4.
(Ju\ RERARD 40! ‘Transcription Tabl
Or Dep. 130/- and 12 m. pymts. 47/8.
(-()l DRING G686 Mono Single Pla;
Or Dep. 47/- und 8 m. pymts. 2516, .
GOl I)Rl'\(x (-l,;s less cart.; Heavy table. singie play Cash £17.1
Or Dep. 69/- 2 m. pymts. 24/11 (H.P. Price £18.8.
GOl I)RI\(. (,L 0 trans.: Unit with arm, less cart...Cash £28.18.
Or Dep. 1206 and 12 m. pumts. 4319, .. .., v\.ve.es (H.P. Price £32.56
Leaticts available on all il(-n'n advertised upon receipt of 6d.
stamp.

De Luxe changer, Less ca.
3 a

e
[ ad
o
iR
©
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EPYS

48-50, Surbiton Road, Kingston-on-Thames, Surrey
Phone KIN. 5549:: Hours 9 a.m. to 6 p.m. daily (1 p.m. Weds.)

70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engincering posts. It tells
you how you can quickly prepare at home
for a recognised engincering qualification
and outlines a wonderful range of modern
Home Study Courses in ali branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec~
tronics Courses, administered by our

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Civil Engincering,
Radio Engineering,
Automobile Eng..
Aeronautical Eng.,
Production Eng.,
Building. Plastics,
Draughtsmanship,
Television. etc.

Specialist Electronics Training Division— GET SOME
the B.I.E.T. School of Electronics, explains LETTERS AFTER
the benefits of our Employment Dept. and |
shows you how to qualify for five years YOUR NAME!
Ppromotion in one year. AM. #1’[?%&
SATISFACTION OR ajiifnie
ALO.B.

REFUND OF FEE

Whatever your age or experiende. you ocannot afford
to miss reading this lamous book. you are earning
less than £30 a week, send for your copy of
“ENGINEERING OPPOETUNITIES” today—FREE.

B.8e.
AMLER.E,
City & Guilds
Gen. Cert. of Eduosiion
Eto.. eto.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY
(Dept. SE[21),29 Wright’s Lane, London, W.8

ot M
EQUIPMENT . The specilie Ele,

Basic Practical and Theores 57 £ T

tic Courses for boginners in NOW offers you a

Radio, T.V., Electronm.
Eto.. AMLE.R.E, City & 7eallaboratorytrain-
Guilds ing ar home with

practical equipment.

Radio Amateurs’ Exam,
e b Ask for details,

R.T.E.B. Certificate
P.M.G, Certifcate

Practical Radio
Radio &Television Servicing B.1.E.T.
Practical Electronics
Electronics Engineering SCHOOL OF
Automation ELECTRONICS

POIT EQUPON NOW T}

B 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 SE/2)

www americanradiohistorv com


www.americanradiohistory.com

202 PRACTICAL WIRELESS July, 1965
B d d d " I KTa80C gf-' Q895 1u 516‘ ;Néw.lu\\ 8/ 7/ 182 wouy 8/-
K’ | u 5/9 QSiver /- W 11\ 16 TG 8- : suud /6
rand new individua Y5 BT 3 Qvuss 82 Wil 38/0 6T s/-l w06 2/6
1 L 1-| Xt6 nl\um 5/6
checked and guaranteed‘ CTHT 15/~ | RG4 1250 | XLy \
o ot
| KTss - T2 - Y 2 3
V A L V E S CKTW6L 4/6 ) JL30P 18- Yid 9/- 6KSGT 8/8 C.B. Tubes
KIwe 2. SCE0 12/6 1 Yie mtm“ 8/6 T
ACHL 4/6 DL3IU 8/ | EF9I | 3Ps 816 YF 4/- 6/- ,109J) 55/-
ACPE 8- 1 DIS1e 15/- | EFoz 5/-\\141 1/6 721 9/- 6/~ Bt By
ACBPEN 5/~ Esor  28/- | b . 0/- | 3P61 1/6] B001° 2/6 SLsGA  7/6 —
Aidt 3= Erlex 26 EFINs 8/ Msioo 9/ | ypulo  3/6| ZslU 6/-[5L7G R Y a8
AKS B/ | 50/- | B34 Sl-l A&z 19/ | STV 40 | 10/-' 6134 MERLISI0
ARky 3 Bl 3000 EHTY 300/ 5 12/6 3/-j5LUzo \Lﬂlm‘ﬁw
ARPI2 2/8 1 E STVT0 208, - B/-|6NT - ORI -
Aﬁsza 34//6 ;;I U304 VOR139A
ARPH4 - - P
ARTFI 6. EABUNG o YUROLIB
ATP4 23 EAvl s | B I
ATPT  5/8 ' EAF4Y 8/- 2142 RIC RO
AUT 85/~ ERS4 V K . -
[ EBY1 8/- | O BFPT - 45/-
613 UZ4a SEGI 40/-
5/~ POC3Y Pl 30/
8i- | PCOSS SFPTA 12/~
4/8 | PeCKa
5/- | PUFrG
EL360 20/~ pUpsy
EM80  8/-| PUFS4 Photo Tubes
EMA1 78 pPCLa CMGY 5/
EM84 83 pPCLe2 Gsln 12/
EM35 9/ | PCLER 1 9514 55/-
EN31 10/ PCL2R4 A.I«xlm 4/3 | d8RT 2/- s0Y7C 350/-
N hsl 4 80/- PiLxs GBS Tl 4aT 948
'77 £CC8 = e | PCILBY SRRT  9)- BVeG  5/-| i 5/- 10/-
1) 4 5/8 | PEN BBWG 8/-[6VEGT 578 | 30015 8/6 14/-
CV103 4= EL‘C&; 5/6 , E 6/8 ' PENsK 3/ j- 804 2/- VM | soks  8/8 10/ goppin
CV4Dle T/- | ECCEH  8/8 | KYS 3/- PEN200A8(- U C 2/8 64 3/6 suKFL1 10/ 4/6 v‘;,,, A
V015 §/- | M‘v')l 4/- | EZ40 5/-| PL3n H) - B/- 6NHG 5f-| s0Ply  12/- 216 | {
CV4025 10/- ' ECF 7o | Ez41  6/6{Pian 16/ 1 T 5/3 | H0PLI 8- |
CY4046 40/-  EC uv 8/- KZ80  B/8|PLEI Y- T
vl 5/6 | ECHSL 5/- Ez$1  3/8 plx2 5o UCLsa 10/.
D1 1/6 ' ECHE3 7/6 | F/6067  5- | PLa3 5/-[ GF4l  7)-
Dal 813 | ECLSO  8)- | 11,6061 5/-| PL84  6/6! U'kny
bel 8/- ECL8R2 7/8 F/6068 4f-| PM24A 5/-| UL41 B/~ | 5A4 4/-
D77 3/3 ‘ ECLS® 10/- FW4'5008/6 ) PTI5 10/~ | UL84  5/8 ' 34 108A20/-
DA30 12/6 ' ECLR6¢ 10/~ ‘ FW4/8008/8 | PT25H 776 L u:, 7i-1 3A 465 35/- 6/-
DAGO  7b/- | EFS6  8/4 | G1,286G 9/~ g q 8/6 |34 167 M 513
DAY96 8/~ | EF37 ks ‘ G1/371K19/- | PX 2 25/ 519
DD41  4/- | EF89  5/- | G302G 5/ | PX25  9/- l:\Bn 4/-
DET5 8/~ | EF40  8/- GMs  45/-|PY33  8/6! vilzo 8/~
DET20 2/~ EFS0  2/6 | Gzs2  10/-, PY80 5/8\ V1507 15/- 6/8
DET25 18/- | EF52 ey 48
DF73 5/- | EF53 1 50/- 6/- 7
DF91  3/-: EF55 81 5/- 8/- | G4
DFg2 8/- EF7L G 4/- 8/- | 605
DFOs  §{-  EF72 v Htm 8/- | k4 3/- 8/~ | osn
DK92  6/8 | KFTs VR105 205/~ | 4V aic  2fg 86 Tiax 1w locas e
DK96  5/6 ' E¥zv VR0 605/-{ 4027 85/- ! 6H] B/ 12 8- 1 2/- | L4 Wl
DL92 5/ EFSL \ w 20/~ | 4D1 4f-foHGM  1/6112a0 T 5o ] T 6/6 A 25(- | TV 5
DL93 8- EF85 K3 diA 4/-13A1736 5/- u.u\\ A 10/- 12ANT B)-' TN 5/- | w020 8f- fOUT 6/
DL94  §/9 | EF8s 6/- | 5A174G 5/-| 615G 2/ 124Y7 10/-| ~0 5/6 | woul 3/- 1 ool 7
DL98  5/6 [ EF3Y. T+ VX ;.m, 4. | 3R4GY  9/- nh\ 3/61128A5  5/6 1~ 8-, Bo0z 4/8 | oos2 10/
MANY OTHERS IN STOCK include Cathode Ruy T'ubes and Special Falves. All UK. orders below £1, P & P. L -t over £l 2o over £3. P. & P, iree
C.0O.D. 2 6 extra. Overseas Postage extra at cost.
MARCONI COMMUNICATION  WELL PROVEN RELIABLE COM. PANEL METERS (round)
RECEIVERS CR. 150 Frequency MUNICATION RECEIVER P.C.R2  0.50 microamps 2§ D.C.** 40/-
coverage 2-60 Mc/s in 5 bands Two |fs S RO 7 0-100 microamps 2°  D.C.** 350
tsc 1,600 kc/s. 2nd 463 kc/s. Image signal " 0-100 microamps 23" A.C 30/-
protecting over 40 dB up to 30 Mcs and H 0-200 microamps 2° D.C. 3216
20-40 dB from 30-60 Mc/s. Self-checking 0-500 microamps 24" D.C 30/
calibration (built-in calibrator), Stabilisa- 0-500 microamps 34° D c 3716
tion of supply and temperature com- 0-1 mA* 23 D.C. 196
pensation. Electrical and mechanical 0-1 mA 3*  DC.Ar 357
indicator Bandpass from 100 ¢ s to 10 ke s 25-0-25mA 24" D.C 457
bandspread. Metering and visual tuning 500 mA 3I~ AC, 257
in 5 stages. Acoustic filter associated with 0-100 mA i AC. 2216
100 c/s. Bandpass position for CW recep- 150-0-1500 mA ¥ D¢ 291
tion. Facilities for diversity reception. Yooty o R &r
Excellent checked condition, £49. Mains 0-5 Vv i AC 226
g f o .C.
P.S.U. by P.C, Radio £4.10.0. Carriage 30/- i 0-15V b A.C 1776
CR.150/2. Frequency coverage [.5-22 0-50 V 2 D.C. 28/
Mc/s in 4 Pands, all other features as in (Made by Pye). 120 kc s-350 kcrs. 0-150 V é A.C. 24!-
CR.150. Price £35. Carriage 30/-. 525 kc's-1600 ke/s. 6 Mcs-22 Mces. 0-10 kV 21" D.C 63/-

P°,C RADIO'S mains P.S.U.
90/-,
WIDE RANGE MULLARD VALVE
VOLTMETER TYPE E  7555/2.
100mV-500v. D.C. or A.C. peak from 35c
to Smc, additional range 500v. to I5kc
D.C. or peak A.C. Frequency response
with probe is lever from 35c to 100mec.
Power supply |10/245v. A.C. Price £25.
Carriage £1.
VERY HIGH CLASS COMMUNI-
CATION RECEIVER TYPE BRT
402E. 150 kcs-385 kes.. 510 kes.-30 mes.
Fully tested £60. Carriage 30'-.
STABILISED POWER SUPPLY
UNIT TYPE R.2001 (EDISWAN)
with 2 independent outputs.
I. -100v. 50mA metered and regulated
by coarse and fine adjustments.
2. 250v. Bias as SmA.

Stability 0.029;. Price £18.

for above,

1.2V, S Noise ratio

Overalt sensitivity
10 db at éuV. Circuit incorporates an

RF stage, two I.F. stages, tone control,
AV.C. antenna trimmer, 6Vé6 output.
Set in fully working condition together
with headphones and speaker plug,
£7.12.6. Carriage |5/-

Ditto but with built-in power supply for
210-250v. A.C. £9.19.6. Carriage 5/-,

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to [,000(), 100t}
to 200.000(). With test leads, leather

carrying case. Tested £4.19.6. P. & P. 3/6.

P.C. RADIO LTD

170 GOLDHAWK ROAD, W.I2
Shepherd’'s Bush 4946
Open 9-5.30 p.m. Thursday 9-1 p.m.

*# U"Weston™', as usually used in H.R.O.
s 'S meter. “Projection type

2 KW ULTRASONIC GENERATOR
together with power supply unit for
200-250v. A.C. Complete two chassis with
interconnecting cables. Frequency 37 to
43 kcr/s adjusted by fine control. Peak
output 2kw, average output 500w. Com-
pletely new with valves and manual £65.
Carrrage paid U.K.

STABILISED POWER SUPPLY

UNIT TYPE R.1095 (EDISWAN)

with 2 independent outputs,

I. DC 120-250v. 50mA metered and
regulated,

2. AC 6.3v. CT 3 amps.

Scability 0.02°;. Price £18.

DHR HIGH RESISTANCE HEAD.
PHONES. New, 14/-, P. & P. I/6.

www americanradiohistorv.com
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A Complete Electrical Engineering Library

S twiia BnAoTiohs Covers the entire field .
- - —theory and practice

Electrlcal gwnNes Practical Electrical Engineering is essential to the
ambitious man. In this age of specialisation, to become
E byt P fully competent . . . to make real progress, a wide technical

knowledge of all sections of the industry, and how they inter-
tock. is vital. Under the guidance of Dr. G. F. Tagg, one of
the most eminent men in electrical engineering, 87 qualified
specialists and 170 authorities have combined to produce for
you this complete library. Lavishly illustrated with over 2,000
diagrams and photos, it covers the entire ficld, both theory and
practice. You are invited to examine the complete set, by post,
without cost or obligation to buy!

INSTALLATION WORK OF ALL KINDS
Wiring regulations, planning, methods, equipment,
testing. Lighting. Commercial Buildings, Houses,
Flats, Hospitals, Schools, Theatres, Cinemas. Space
heating, Water heating, Refrigeration, Cookers:
Time switches, Bells, Alarm Systems. Public address
equipment, etc.

INSTRUMENTS, MACHINES, EQUIPMENT
Motors and Control Gear, Transformers, Rectifiars,
Instruments, Meters, Electronic Control.

OPERATION, MAINTENANCE, REPAIR
Welding Plant, Furnaces, Electric Traction, Cranes,
Lifts, X-Ray Equipment, Batteries, Testing, Main-
tenance and Repair, etc.

GENERATION, TRANSMISSION, DISTRIBUTION
Power Stations, Power Cables, Underground Disteri-
bution Systems, Town and Rural Supply, Cable-
laying and Faults, etc.

SEND  TODAY—FREE  EXAMINATION will
enahie you to check it for your day-to-day problems—
it will surprise you!

IF KEPT SAME PRICE CASH OR TERMS—NOTHING EXTRA IF YOU PAY MONTHLY

L]
r———————-—-—---------‘
Se I ree I To: George Newnes Ltd., 15-17 Long Acre, London, W.C.2 l

Please send Newnes PRACTICAL ELECTRICAL ENGINFIRING without

1 obligation to buv. If vou accept this application 1 will post 16/- 1
| deposit 8 days atter receipt of books. then 20/- monthiy lor 16 1
a S months. paving £16.16s. in all~—or return the books. Cash in 8
| days £16.16s. 1
1 If under 21 your father must fill up coupen ]
ABSOLUTELY COMPREHENSIVE 1 1
This is what you receive without cost or obligation— l FUH IN QDU oo s s o X I
4 Volumes strongly bound 1in Grey Moroguette. 9i in. x 1 (rLock LeTTERS) (Mr. Mrs.. Miss) |
61 in. 2,352 Pages of nstructine mformation on latest | l
praclice.  Over 2.000 Photos, Diagrams. Perspective )
and Working Drawings, Electrical Circuits. and Data l AGUEONN s st e eees ot aee o voen e oenm e+ e e 4 L4 v e s '
on test procedures, <<, 1 i
o o o i |
24 Data Sheets in colour and 12 Quick-reference Blue- Tick ¥ where applicable
print Charts complete in strong Chart Case. ] The address on left ls— |
o o o 1 Occupution Wy Property 1
Nuclear Power Stations Booklet Contains fascinating | llnlaﬂ}mfmln“ '
cut-awey sections in full colour with explanatory texi. Signature B Parents” Hore
o o o b e Mre Mise) ™™ Furnished Aczom. I
Free! Mewnes Electrical Pocket Book (Value 10'6) Mearly ] (PEE)72 1382 \Iemnoray Adtrusa ]
400 pages with 258 Wlustrations, diagrams, tables. Ty man oo orem wrm dnm W oem SR GV AR SUD MDY Smn SN ey mwm Sme sow e wes el
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PRACTICAL

Comprising chassis 8} x 24 3 B
lin. Double woumd mains §

transformer, output trane-
tormer. . volume and tone
roulrols, resistors, condensers
ete. Valves VS, ECCBL and
metal rectifier (ureuit /8
free with kit. 28/6 plus 4/0
P r

WIRELESS July, 1965

1. 8 VALVE 15 WATT PUSH-PULL AMPLIFIER, 15 x 7 x l{in. A.C.
Mains 200-250 volta. 4 inputa with controls for same and bass and
treble lift controls, Tapped tor 3 and 15 ohm speakers. Extra H.T.
and L.T. for F.M. Tuner supplies etc. Built and tested. 7 gns. P. & P
13/6.

&

, CYLDON A.M. F.M. PERMEABILITY TUNERS FOR ALL TRANSISTOR
OPERATION. Size 24 x 2}in. approx. By famous manufacturer. AM.
I.F. 470 Kc/s. F.M.-LF. 10.7 Mc/s. A.M. coverage from 1620 Kcja-525
Kc/s. F.M. coverage 108 Mc/s- 88 Mcss. Cireuit diagrams 2/6. FRER
with Tuner, lgt, 2nd and drd AM. LE.'s, 18, 2nd, 3rd and 4th F.M.
IF.'s V.H.P. Osc choke, A.M. [.K. trap. All the above are the R.F.
end of an A.M./F.M. receiver car radio etc. The above items, £2.10.0.

AMPLIFIER KIT. 3 to 4 watt Amplifier Kit.

. TRANSISTOR INVERTOR. 50 v. D C. Input. OQutput 240 v. A.C. 40
watts incorporating transformers, choke, condensers and 2 GET573.
In eolld 16 gauge aluminium case, size 15 x 6 x 2{in. by famous manu-
facturer, 19/, plus 7/- I' & I

b FLUORESCENT LIGET FITTING. Twin 40 watt 200/250 v. iess tubos,
39/6. P. & P. 7/-

. SIGNAL GENERATORS: Cash £7.5.0, & P. P. 7/6. Coverage 100 Kc/a.
10 100 Mc/s on fundamentals ani! 100 Mg/s to 200 ¥e/s on harmonics.
Case 10 x 64 x $4in. Threc miniawnre valves and Mctal Rectifier.
A.C. maius 200/250v. Internal modulation of 400 ¢.p.s. to a depth of
30 per cent. Modulated or unmodulated R.F. output continuously
variahle 100 multivoits, C.\WW. and mol. nwnch variable A.F. output.
Magic eye as ouiput indicator. Accuracy 2 per cent,

. A.C. MAINS MOTOR. Can be used for a variety of purposes, sileat
running, satisfactory in cvery way. 230/250v. A.C., 8/6. P. & P. 2/-.

POCKET MULTI-METER. Bize 3§ x 24 x 1jin. Meter size 24 x 13in.
8ensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volts.
0-15. 0-150, 0-1,000. D.C. current 0-150 mA. Resistance 0-100K Q.
Complete with test prods, battery and full instructions, 39/8. P.& P. 2/6.
FREE QIFT ifor iimited period only. 30 watt Electric Boldering Iron
value 18/~ to every purchaser oi the Pocket Multi-Meter.

. CHANNEL TUNER LF. 16-19 Mc/s. Coantinuously tunable from 174-
216 Mc/s. Valves required— PCF80 and PCC84 (in series). Cover
BEC and ITA ranges. Also Police, Fire and Taxls, etc. Brand new
by famous maker, 10/-, . & P. 3/-.

. POWER SUPPLY KIT in metal casc, size 3] x 2§ x 2in. incorporating
mains transformer, reclifier and condensers 230/250 A.C. maius,
Qutput: 9v., 160mA. 10/6 plus 2/6 P. & P.

. B.8.R MONARCH UAl4 WITH FULL FI HEAD, 4-speed, plays 10
records, 12in., 10in., or 7in. at 16, 33, 45 or 78 r.p.m. Intermires
7in., 10in. and 12in. records of the same speed. Has manual play
position: colour brown. Dimensions: 124 x 10{in. Bpace requred
above baseboard 4%in., below baseboard 2}in. Fitted with Full Fi
turnover crystal head. £5.19.6. I'. & P. 7/6.

. 50 MICRO-AMP METER movement by world famous manufacturer.
Bize 3 x 2{in., 25/-, plua 1/t P.

. 8-WATT 5-VALVE PUSH-PULL AMPLIFIER & METAL RECTIFIER.
Bize: 9 x 6 x 14in. A.C. Mains, 200-250v. § valves. For use with Std.
or L.P. records, musical instruments, all makes of pick-ups and mikes.
Output 8 watts at § per cent total distortion. Separate bass and treble
lift controla. T'wo inputs, with conirois for gram. and mike. Output
transformer tapped for 3 and 156 obam speech coils. Built and tested.
£3.19.6. P. & P. 8/~

40W. FLUORESCENT LIGHT KIT incorporating GEC Choke size
8% x 1] x l}in. 2 bi-pin holders, atarter and starter holder, 11/8.,
P & P. 4/6.

8imilar to above: 80W Fluorescent Light Kit incorporating GEC choke
n;ze g 115/11 x 1jin. ¥ bi-pin holders, starter and starter holder 17/6,

. FIRST QUALITY PVC TAPE.
biin. 8td. B50it. 5in. D.P. 8504t. .,
3in. T.P. 600ft. ..

bin. T.P. 18001t.

.- -
7in. 8td. 1200ft. .. 11/8

8in. L.P. 240tt. ., - 4/~
62in. L.P. 1200ft. .. 11/8 o{m T.P. 24001t
7in. L.P. 1800it. 18/68 7in. T.P. 3600 ft,
P. & P. on each 1/8. 4 or more Post Free.

, FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls in meta!
case, aize 10 x 6 x 6in. Incorporating two FCI3 valves, mains trans-
former, wetal rectificr, choke, indicator, lamp, crystal and numerous
components. Modulated and unmodulated ontput socket. Originailly
used for 1.T.V. frequencies. Brand new, 898/6, plus 7/- P. & P. A.C.
mains 200-260 volts.

SILICON RECTIFIERS. 250v. P.LV. 750 mA. Bix for 7/8 post paid.

RADIO & T.V. COMPONENTS (ACTON) LTD.

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

All enquiries S.A.E. Goods not despatched outside U.K,

Shop hours 9 a.m.—6 p.m. Early closing Wednesday
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“ ,l} T

ﬂ \k\

COMBINED P[]RTABI.E & CAR RADI[]

The Radio with the STAR features
4in. SPEAKER
+% 7-transistor superhet. Output 350mW.
% Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 124 x 8§ x 3%in.
s Horizontal tuning scale, size III X 25|n in silver
with black lettering.
¥ All stations clearly marked. ONLY

¥ Ferrite-rod internal aerial.

% |.F. 470 K¢;s. £4o4oo
% Operated from PP9 battery.

“ Full comprehensive instructions and  s1ys 6/6 P. & P. Parts

fs 3": fﬂf ,u,?‘%’{l

'?’ B0 W“-g M
K,\u—l -_ VI%LIJS\ ﬂJi)(f N
1* 3'\'}7,\%1“ ’1{; lﬁ?"\\

tx&;{ 5
i % i( A@f],,g W

point-to-point wiring diagrams. st & circuit diagram P E!‘[’ .
3 Printed circuit board, back printed 26 FREE with parcs. '?\_{ﬁ} A
fl AL RN R
with all component values. SPECIAL OFFER—POWER SUPPLY KIT to purchasers TGN
¥ Fully tunable over medium and long of “Elegant Seven” parts, incorporating mains trans- Tip
waveband. former etc. A.C. mains 200-250v. Output 9v, 50mA,
v Car aerial socket. s
¥ Full after-sale service. Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O..

RADIO & TV COMPONENTS (ActoN) LTD 21CHigh St., Acton, London W3

Open 9 a.m.—6 p.m. including Sats. Early closing Wed.

| FULL-TIME COLLEGE COURSE
THE | IN RADIO AND TELEVISION

Our Course has now been extended to sixieen months’

PEMBR'DGE duration to includetheoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.
GOLLEGE i Next course commences _7th Sept., 1965. :
This Course is recognised by the Radio Trades

Examination Board (R.T.E.B.) for the Radio and
ElEcTRoNlcs Television Servicing Certificate examinations.
oF Provides excellent practical experience on valve

and transistor radio receivers and all well-known

PR“V'DES TRAINING I makes of television receivers. ——-—-.--14

To: !

The Pembridge College of Electronics (Dept. P11) l

I N RAD'O 34a Hereford Road, London, W.2. I

Please send, without obligation, details of the , 1

Full-time Course in Radio and Television. 1

AND TELEVISION | ™ |
Address, 1

<HPI '
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LOUDSPEAKERS

We supply a
completerange
of Goodmans,
Wharfedale,
< Btentorian,
T&I. Speaker
Units and
complete sys-
tems. A com-
prehensive
lealet is avail-
alsle on request
this covers
technical
speciiications
and prices of
nearly 50 t ypes inchuling:—
Celestion CX1512 (ilus.)
elestion Mode: CX2012
Stentorian HF 312 5 watts b
Stentorian HF1012 10 watts £4.1210
Goodmans Axiette 8 6 watts £5,10.11
Goodmans Axiom 10 10 watts £6.5.11
Goodmans Axiom 201 15 watts 0
74

£10.
Wharfedale Super 8/RS/12/DD
£ wat £6.14.2
Whnnednle Golden RS/DD
8 watts £7.17.5
Whariedale R$/12/DD 16
watl . £11.10.0
Gul!ar Spcakem include
Whariedale W12EG 15 waits £10.10.0
Wharfedale WISEG 20 watts £17,10.0
Goodmans Audiom 51B Hea

£14.7.8

PRACTICAL WIRELESS

THE TRAVLER Mk. 1l
CAR RADIO

*MEDIUM AND
LONG WAVES

%12 VOLT
POSITIVE
EARTH

*Push Button Wave Change

*SIZE 7 x 2 x 7 inch
 TRANSISTORISED

ONLY
1
97 gns.
LA A YA
Ovptional Extras:

scopic aeratls. Tvpe 1 17in/d41in.,
both plus I'. & P.

Ready built complete with 7 x 4in.
speaker fitted to bafe fixing
brackets. Hiter unit an nuts and
boita and Gtting instroct ions.
d-section chronnnin plated weatherproos tele-
19/6. Type 2 in/43in. 29/6,
24 i purchased separately.

The “HIGHWAYMAN” Car radio to build yoursell. Similar in
appearance to above but with on/off push button switch. Com-

plete set of parts only £7.19.6. P. & P. 5/-.

July, 1965

ARMSTRONG
Mono/Tuner Amp. Model 12'7£D2‘la

Stereo/Tuner Amp. 127 ..
AM/FM Tuner 223
FM Tuner 224

Carr. and Ins. 7/6

STERN FIDELITY Mk. II VHF F\l
Buiit and tested 4.5.0
Carr. and Ins. 5/-.

JASON
FMTI FM Tuner, Kit of Parts £6,15.0
FMT2 FM Tuner. Kit of Parts £10.12.8
FMT3 FM Touer ior Fringe aren.s
Kit of Parts 2.5.0
FMT4 FM Tuner £20 0.4
JTIVE/FM/TV Sound.

£15.15,0

of Parts .
Carr. and fos. on above 3§/ ecach.

TRIPLETONE

FM Tuner unpowered £13,19.6

FM Tuner self-powerad . £15.14.8
Carr. and Ins. 6/- each.

Kit

Descriptive leaflets free on request,
Piease state model required.

t STERN-CLYNE HI-FI EQUIPMENT
Ready Built or Kit of Parts

# Stern Mono-Gram Amplifier 3 Walts ., .. eieeenencnennnnns
Mullard 2 valve Audio Pre-Amplifier, ,

Mullard 3 valve Audio Pre-Amplifier
§ Mullard *"

3" Amplifier with Toue Control Umt 33/RC3 watts  £8
Muilard "5-10" Main Amplifier Model 510/M. 10 watts

Mullard **5.10" Awmplitier with Tone Control Unit. 10 watts, ,
Stern Twin Three Bterco Amplitier. 3 watts per Channel , ...

[nstruction
book
available

separately

2(8
2/-
3/8
2=

Carr.
and
ins.

Ready
built

Complete
Kit
and
tested
£6 00
£9 10 0
£13 13 0
£11 100
£13 10 0 2/-
£18 00 &/
£ 00 -

ot

parts
24100
6 60
.. £10

® Btern Twin Three Stereo Amplifier in 'ortable Case with Two

Bpeakers and Leads ..., .. SEelararetei s
Mullard *'104-10"* Stereo Amplitier, 10 watts per Channel
Mullard 10+ 10" Stero Amplifier with Passive Control Unit

¢ Mullard Dual Channel Pre-Amplifier

The above two items purchased together
: HF/TR3 Tape Ampiifier with Power Unit

Type “C"" Tape Pre-Ampliier with Power Unit. ,

8TP-1 Tape Pre-amplifier with Power Unit, Mono and Stemo
N CR3/3 Tapc Recorder with Studio Deck

£18 10 0
£20 00
£24 00
00
oo
00

£16 00
£20 00
£12 100
o £27 00
£13 13 0
£14 00 £18 100
£22 00 £28 00
£33 8¢ o

8/6
10/-
78

718
e
8/8
15/-

8/
3=

| INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL

SPECIFICATIONS, DIMENSIONS, PRICES, TERMS ETC.,

FREE
ON REQUEST

WwWWW americanradiohistorv com

Garrard SRP10 Single Player £5.
BSR UA25 4-speed changer
Garrard Autoslim changer
Garrard AT6 changer
BSR Super Slim changer
Garrard AT5 LM Auto-
changer (3000LM) .. £1L.11.11
Philips  AGL016 Stereo/

Mono Record Player ..  £13.13.0
Carriage and Ius. 5/- on above.
Garrard 4HF Single Player £16.17.8

Goldring Lenco Mode) 88
Tranecription Turntable  £18,18.5
£19.15.0

Garrard Laboratory Type
“A” Autochanger e
Garrard 301 Strobe Tran-
scription Turntable £22.0.5
Goldring Lenco GL38 with
580 Cartridge . . £21.19.0
Goldring Lonco GL70 less
Pick-up Head , . £27.9.4
Carr. and Ins. 7/8 on above.
Descriptive leatlet ineluding prices
with alternative cartridges, dimen-
sions terms, etc., free om request.
MICROPHONES

Extensive range available.
8.A.E. for illustrated brochure.

Send
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ANOTHER STERN-CLYNE BARGAIN OFFER!!

SAVE £10¢

STEREO AM/FM RADIOGRAM
> CHASSIS by famous maker
& List Price OUR | Carr.

' £30.17.11  PRICE 9 Gns. 7/6

BRAND MNEW WITH FULL GUARANTEE

Full Medium Long and VHF Coverage. '
l Wa.tts per chamnel output. 3 ohm output impedance. Internal aerial o1

. Provision wr Multiplex adaptor. Pick-up and Tape input sockets
A L Mains 200/250 volts.

NEW LOW PRICE COMMUNICATION RECEIVERS

HE 40, 550 Kc/s-30 Mc/s in 4 bands, $19,19.9
Carrizge 10/-.
HE 30. 550 Kecfs-30 Mc/s in 4 bands. £34.13.0.
Carriage Paid.
KT 320, Specification as HE 30 but offered as
complate kit of parts. £26.5.0, Carriage Paid.

HA 63, 550 Kc/e-31 Mc/s i 4 bands. £25.4,0,
Carriage Paid. )

Starflight 90 Watt Transmitter

Band coverage 80 - 40 - 20 - 15 and 10 Metres.
£30.9.0 Carr, 15/-. (H.P. Terms available).

Send S.A.E, lor tully descriptive brochare,

—I':L.YNE

ELECTRONIC HOBBIES ORGANISATION

DOUBLE FEATURE PRE AMPLIFIER

Inputs- for micrephone, erystal or magnetic
plck-ups, tuger.unit and (n addition offers full
facilities for tepe recording aud high fidelity
replay. This unique feature means that should
s¥ou wish to Inclnde tape in vour hi-fi system at a
later date sll that ls requirved is a suitahle tapa
deck. Push-but-on switching for 3 tape speeds
equalised,

UILT AND TESTED 18 GNS.
.Lio POWER AMPLIFIER

Sin. 6001t Standard Acetate

fin 9001t Jong Play Acetate

S5iin. 1.200¢¢ Long Play Acetate

shn. B00Ft Double Play  Polyester
Tin Btandard Play Polyester
Bin. Donble Play  Polyester
7in. Long Play Polyester
Sqn. Double Play Polyester
7in Double Play  Polyester
Postage and Packing 1/- per Reel. Extra 4 or mora
Reels POST 'REE

(Carr. and Ins. 3/%)

Incorporates tre latest diode/pentode ECLRA
valves in push-pull PARTRIDGE uwitra linear
ontput transtormer, PARTRIDUGE mains trans-
former and smeothing choke. 10 watts power
ontput., surplus power output, surplus power
available for tuner.

BUILT AND TESTED 12 GNS.
(Carr. and Ins. 7/
Pnces if both un“ts purchased together:

BUILT AND TESTED 29 GNS. (Carr. & Ins. 'Iﬂ/)

Sin..

FULLY AUTOMATIC TAPE SPLICER
14/8. P. & P. /8.

PLASTIC TAPE SPOOLS Z}In., 1[-; 3in., 1/8;
4in.. 2/-; din.. /-; biin.. 2/3; . 218,
PLASTIC SPOOL CONTAINERS For spool sizes
1/6; 5iin., 2/-; 7in.. 2/3. Any single item plus
5d. P. & P. Orders over £1 post free.

“ We carry fully compréhensive stocks of Tape

Recorders. Decks and Acoessones at all Branches
or order with confidence by mm

VISIT YOUR NEAREST STERN-CLYNE ELECTRONICS CENTRE

LONDON" =

18 Tottenham Couxrt ioad, W 1 MUSBeum 5029/0095. Half Day Saturday.
24 Tottenham Gowrt Road, MUSeum 3431/2. Hali Day Thursday.
309 Edgware Roac, W.2. }ADddmgton 6063. Hali Day Thursday.

109 Fleet Street, X.C.4. FLEct Street 5812/3. Half Day Saturday.

162 Holloway Roai ‘77 NORth 7841. Hali Pas Thursduy

# Camberwell Chusch Street, 3.E.5. KODney U875, Hali Da\ Thursiay.

Withy Grove

n Merenam Stree . Rriatel 1, Bristnl 20251, Open 8 rdars a week.

SHEFEIELDY:

JRS « Moor, Shefheld, Fhrfﬁe]d 260493

LIVERPOOL -

B2 Lord Street, Roval 7420. Open 6 days a week.

MANCHESTER

Manchester 4, BLAckiriars 5379/5248.
Open B days & week.

Talf Pas Thursday,

omden N TONORth 8181/8,
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LEARN - THE
PRACTICAL

your career . ..
hobby . . .
own business . . .?

The demands for good Electronic Engineers is increasing
almost daily throughout the world. Electronics is now
the most rapidly expanding of all industries with its
applications reaching into almost every sphere of human
activity. If you are looking for a new career with new i
opportunities, then now is the time to choose— -\_’,/""'
Electronics. If you are already 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 all, the great potential of electronic develop-
ment means unlimited scope for the future and will
ensure a secure occupation for you—uniikely to be affec-
ted by ible future recessi in other industries.
The British National Radio School has had 25 years’
experience 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
speciatises ONLY in the teaching of electronic subjects. \ o
It employs only fully qualified staff to ,conduct and o
supervise each individual course taken by a student 20,000 ohm/volt \
and it is this close and personal contact between Tutor  modern multi-
and Student which we believe makes possible the suc-  [308€ test meter ..,
cessful completion of a course of study. show
A special feature of our system is that all courses work ...
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
n'\‘od:rn methods of tuition. The great advantage of
the home study method is that it provides a complete
seg-contained co:rse giving everyt‘l,\ing needed for the - NO MATHEMATICS!
subject concerned and enabling work to be done in the
comfort of one’s own home and over any period of time AND EXPERIMENT WITH ALL
desired. THE ABOVE—AS—YOU—LEARN . . .
This is a new compiete experimental eourse comprisinz a

EXAMINATION GOU RSES mixture of theory and practical work usin(z a v:(r_v 'f_ull}
startin

range of eloetroni.c components and apnul s,

Learn — by building — an
international receiver in
the top quality class , . .
nine transistors . . . L.W,
M.W. TWO  SHORT
WAVE Bands and VHF/
FM . incorporates every
receiver  design
tachnique.

modern

Transistorised
signal generator

ol new design and
wide frequency

Cathode ray osoilloscope
to coverage . ..

bow cirouits

Complete pictnre way
library of theory books and
practical manuals

. CITY & GUILDS TELECOM. TECHNIC'ANS CERT. right from :l;i‘ hl'l:lnntlnll:—(()r ZII'ﬂ l::('cr ﬂ(aﬁul‘ill' m;il(l(_-(l—-ltlm

course enah, the student o builc up a ne basic elece-

. CITY & GUILDS FULL TECHNOLOGICAL CERT. tronic circui amplifier: oseillator: rectifier; detector;
@ AM.Brit.I.R.E. EXAMINATION 8 to lIh;- d ‘sl!:‘n.l;-m(xs(ruﬂ:un. testi

servicing of a | st design fully transistoris or

. RADIO AMATEURS LICENCE EXAMINATION using nine transi :m‘rs‘{r;d (-{)v:;imﬂlone ;‘ll;;}l}'];‘dillnl \(xiax'e

and TWO SHORT WAVERBANDS plu V ‘M reception.

. P.M.G. CERTIFICATES FOR RADIO OPERATORS It is of real luxury quality throughout—oberates from a v.

. R.T.E.B. SERVICING CERTIFICATES battery and can be used anywhere in the world. Every pre-

sent-day technique in clrcuitry is covered and the course

OTH ER cou RSES also includes pulti-range test meter: signal cenerator and

uvscilloscope. By the end of (he couprse the student will be

@ MATHEMATICS @ SERVO-MECHANISMS ahle to deal \|\|’il:l anpy type of .:(-n'lwlmz w'm'lk “‘ll:_l confi-

denee and will also have a vory useful workshop of equip-

4 MELEVISION ©® COMPUTERS Nearly 0 interesting and absorbing EXPERI-

ment
@ TRANSISTORS ® RADAR & NAVIGATIONAL M are carried out during this comprehensive eourse
AIDS cnabling anyone to zain full mastery of clectronics.

I POSTINOW I V A JV A B Y}

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS.
Pieose send me your free Brochure, giving details of your Courses, without any obligation, to —

NAME............ AT ALLERRRR R ean BN ek A Black Caps
ADDRESS . , Please

{ am interested in,

.courses above
PW 7,65
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CASTING OFF THE SHAGKLES

Even before recorded history, man has always been seeking better and more efficient
means to communicate over longer distances. Primitive methods of communication,
such as smoke signals, were restricted to “line of sight” until the telegraph semaphone
systems of the early |9th century achieved quite remarkable results through being
linked together like a modern microwave chain.

Then came the transatlantic telegraph cables in the mid-19th century. But even at that
time, men were probing deeper and the discovery of the electromagnetic nature of
light was the turning point which lead through other discoveries to electromagnetic
signalling over land, between ships and culminating in the historic Cornwall-
Newfoundland transmission at the turn of the century. The embryo modern communi-
cations system had been freed from the need for wires between terminal stations.

When it was understood that the radio crossing of the Atlantic was made possible
by conducting layers above the earth, the way lay open ultimately for another stride
forward—the development of short wave radio for world-wide communication.

But the conducting layers which had liberated radio communication at the same time
bound it hand and foot. For its density, position and behaviour varied with natural
phenomena such as solar activity. And so, to combat this situation, modern technology
has produced the communications satellite. Another shackle is cast aside.

A passing thought—the story of communications rings with names like Maxwell, Lodge,
Hertz, Marconi, Fleming, Appleton, Edison and many others, all linked with their great
individual triumphs. Today, great technical developments are more the resultof collective
effort, which produces faster and more spectacular strides but is coldly impersonal.
A second thought—after Early Bird, what?

JUY 1865
VoL 41 NO 701

GONTENTS poge

News and Comment 210, 232
A Direction Finder for Small Craft by F. C. judd 212
Regulated Power for Transistor Receivers by G. J. King 217
A ‘““Valve-base Coil” Short Wave Set by K. F. Perry 219
Preparing for the R.A.E.—Part 9 by Brian Robinson 25
A Stereo Experiment by Peter J. Harvey 229
A Valve Keying Circuit by A. D. Taylor, GW8PG 230
A Ferrite Aerial ‘Q’ Multiplier by D. Bollen 234
10410 Stereo Amplifier by H. T. Kitchen 236
Amplifying the “Junior” Crystal Set+2 by E. V. King 24}
On the Short Waves by John Guttridge and David Gibson, G3JDG 246
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Club News 256

All correspondence intended for the Editor should be addressed to: The Editor, “"Practical Wireless”, George Newnes Ltd., Tower House,
Southampton Street. London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, include postage:
29s. per year to any part of the world. © George Newnes Ltd., 1965. Copyright in all drawings, photographs and articles published in
“Practical Wireless' is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A, Reproductions
or imitations of any of these are therefore expressly forbidden. THE AUGUST I1SSUE WILL BE PUBLISHED ON JULY 8TH
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Alternative Valve for V.F.0.

READERS unwilling to buy a
special valve (stabiliser VR150)
for F. G. Rayer’s * Stabilised
V.F.0.” in the March issue of
P.W. can make use of a 12AU7
valve, which is more likely to be
in the junk box. The advantages
are that no heat-producing
dropper resistor is required, the
regulation is as good as, if not
better than, that given by the
average regulator valve, and the
current requirements are less.

No originality is claimed for
this well-known circuit: it, or
one using a pentode-triode
which gives somewhat better
regulation (in fact too good for
the average circuit. but of course
excellent for a v.f.o. provided
the rest of the circuit comes up
to the requisite excellence). has
been used almost as a routine in
the oscillator sections of s.w.
receivers and b.f.0.'s, which 1
have found are far more reliabls
for s.s.b. reception when regula-
ted. Q-multipliers even benefit!
The current drain is so low that
the inclusion of one such valve
and a few components neither
takes up much room nor over-
loads the power supply.

Dr. H. Wagner.

Kuala Lumpur,
Malaya.

Dr. Wagner’s alternative stabiliser
circuit for F. G. Rayer’s “‘Stabilised
V.F.0.” article in the March issue.
Apart from saving the expense of a
special valve, this circuit has other
advantages over the original.

NEWS AND..

THE TEACHING MACHINE

The device shown right is a fully
transistorised teaching machine in
which movements and thinking,
irrelevant to the learning process,
have been eliminated.

Hlustrated instructions are pro-
jected on to the screen and the
student either presses a button
marked *‘yes” to indicate he agrees
or understands, or presses another
marked “no” for a negative answer
or misunderstanding.

The machine is made under
licence for Educational Systems
Limited.

A SEAFARER’S RECEIVER

Designed specially for seafarers and developed after censultation with
the National Union of Seamen (British), the Ekco Mariner receiver
incorporates a number of features regarded as essential for the use of
seamen. It covers all wavebands from 13 to 1930 metres, including the
trawler band.

The receiver operates from almost any a.c. or d.c. mains supply and
is fully “tropicalised” for use in all climates. A special rubberised
non-slip base helps keep the receiver in place aboard ship. Ekco Export
Ltd., Southend-on-Sea, Essex.

FROM EUROPE TO JAPAN VIA RUSSIA

A new Europe-Japan communications link will result from an agreement
reached between the Soviet Union and the Northern Telegraph Society of
Lanmark recently.

Under the agreement, Northern Telegraph will lay a submarine coaxial
cable between Japan and Russia. The cable will cross the Sea of Japan
from Naoetsu (Honshu Island) to the Soviet port of Nakhodka.

This cable will be 490 nautical miles long, about a third shorter than a
cable laid nearly a hundred years ago from Viadivostock to Nagasaki and
which at present is the only one in operation.

When the cable is opened in 1967 it will establish for European countries,
a new telephone and telegraph link with japan via Soviet cable and radio
relay lines.

5

MORE RADAR TRAPS

The Home Office has ordered fifty radar speed measuring equipments
from the Marconi Company. These will be used to augment equipment
already in use by police authorities throughout the country to monitor -
traffic speeds, especially on busy roads.

The Marconi PETA (Portable Electronic Traffic Analyser) works on the
same principle as an aircraft Doppler Navigator and its basic accuracy
is better than 2 m.p.h.

www americanradiohistorv com
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COMMONWEALTH COMMUNICATIONS CONFERENCE

Satellite communications was one of the subjects discussed at a recent
Commonwealth telecommunications conference. Twenty Common-
wealth countries were represented at the conference whose purpose
was to consider the whole pattern of Commonwealth co-operation in
telecommunications and prepare a report for the various governments.

The conference was opened at Mariborough House, London, by Mr.
Cledwyn Hughes, Minister of State for Commonwealth Relations. Sir
Ronald German, Director General of the British Post Office was
Chairman.

WASHING MACHINES AND THYRISTORS

When it comes to improving the lot of its customers by tech-
nical advancement, Mullard Ltd. is not a firm to forget the man
—or woman—in the street. This was demonstrated recently
at the Radio and Electronic Component Show where hearing
aids and washing machines were unusual features of the Mullard
stand.

The hearing aid device was a microminiature integrated cir-
cuit amplifier, so small that it actually fits into the ear. A
complete three-stage d.c.-coupled amplifier, it measures only
2mm x 2-5mm x Imm—littie bigger than a matchhead.

The display also showed that simpler and more reliable
washing machines for the housewife result when thyristors
(power-controlling rectifiers) are used to eliminate gearing in
single-motor systems and to obtain optimum ratios between
washing and spinning speeds.

THE NEWEST HRO

This good-looking communications receiver is the latest addition to the
National Radio Company's HRO-family, the HRO-500.

The newcomer is transistorised throughout and boasts frequency
coverage of the entire v.Lf. through h.f. spectrums, from 5k¢/s to
30Mc/s, in sixty 500kc/s bands. The HRO-500 operates from [2V d.c.
or 115/230V a.c., 50/60c/s, and provides s.s.b., c.w. or f.s.k. reception
and many other first-class features.

No price was given with the announcement of the new receiver,
but a technical bulletin can be obtained from Ad. Auriema Ltd., 125
Gunnersbury Lane, London, W.3.

more News and Comment on
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Fidelity F.M. Tuner

I HAvE a few comments to
make on the Fidelity F.M.
Tuner which I think will be of
assistance to your readers.

This tuner is unsuitable for
reception at a distance of 30—
40 miles from the transmitier.
The coil formers are O0-3in.
diameter Alladin types with
square cans and v.h.f. cores, and
the diodes used are OAS5 and
OAS8LI.

The setting of VRI is best
done by trial after a station has
been located.

There is a transposition of
R17 and R20 in the layout
drawing. Fig. 4.

W. Groome.
Blackheath,
Birmingham.

Praise Indeed

EVERY day it seems, more and
more new magazines appear on
the book-stalls covering a wide
range of technical subjects from
semiconductors to space flight,
all aimed at the man-in-the-
street who may have no specific
knowledge of the subject and yet
is keen to keep abreast, on a lay-
man’s plane, of latest develop-
ments. Many of the new
journals seem only to last a very
short time while their subiject is
in vogue, and yet magazines of
long standing like P.W. go on
for ever. For my money, give
me a magazine that has an air
of permanence—Ilike PRACTICAL
WIRELESS.

Colin Rich.
Woodford,
London, E.18.

Octal Valves out of Date

| READ with interest R. A.
Packer’s comments about out-
of-date circuits and valves (May
issue). However. 1 do object to
him implying that constructors
who use octa] valves are incom-
petent. 1 have built circuits using
6V6's and have the highest
regard for this remarkable beam
tetrode.

Maybe in future years con-
structors will want to build
valve circuits purely as a

novelty. But surely this does net
imply incompetence?
L/Cpl. A. Dyson.
Catterick Camp,
Yorkshire.

page 232
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[ |YHE longwave marine radiobeacons which are located
all round the coast of the U.K. and other countries
are used to a great extent by small coastal vessels

such as private yachts, motor cruisers, fishing vessels
and small cargo vessels which normally carry no other
radio navigation aid. The marine radiobeacons operate
between 287-3kc/s and approximately 315kc/s and day
and night send out their callsigns in morse code followed
by a long dash. The operational sequences of the radio-
beacons are in themselves interesting and will be dealt
with later in greater detail.

Briefly however, the beacons work in groups, each
group being assigned to cover a specific area. The group
frequencies are quite close together, in fact the channel
separation is only 2-3kc/s, for example the North
Hinder Light Vessel group operate on 287-3kc/s whilst
the lle de Batz lighthouse and Pte. St. Mathieu light-
house operate on 289-6kc/s.

Each group operates in a sequence and taking the

- North Hinder light vessel group on 287-3kc/s they trans-
mit in order and at the times given in the table
following:

Order Miuns.
in past

Group Name the hr. Callsign
I Smiths Knoll Lt. V 00 SK
2 Goeree Lt. V ot GR
3 Dudgeon Lt. V 02 LV
4 Outer Gabbard Lt. V 03 GA
5 Cromer Lt. Ho. . 04 M
6 Noord Hinder Lt. V 05 NR

Each beacon in turn transmits its callsign followed by
a long dash on which the d.f. can be carried out. The
characteristic sequence period of the above group is 6
minutes, ie. the sequence is repeated every 6
minuates day and night. It i¢ interesting to note that these

A D|RECTION beacons are controlled by accurate clocks and rarely

get out of sequence by more than a few seconds. This is
FINDER for

SEA AREA DIVISION
T ARG PG 1 5 1 R TS

Outer Gabbard Lt.V

Small Craft A

O S T R T @surkizy
b F C J U d d @)W Hinder LtV
S S Tom:;ue v
! . P, 5 .-LN Foreland
RADIO
N

21

COVER
SUBJECT

Royal
Sovereign LtV

Fig. I: This map (taken fram R.I.C. 5022) indicates some of the
marine radia beacans in the Thames sea area.
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Fig. 2: The aerial and r.f. stage of the
circuit which is built on a separate
paxolin chassis. *VC 1 s insulated
from chassis; see text and Fig. 7.

Telescopic
aeral

allowed for in the timing of all
the groups so it is extremely
rare for different groups or any
two beacons in a group to over-
lap .
It should be remembered.
however, that some groups
share a common frequency but
the distance separating these
groups is large enough to
prevent interfercnce. However,
when propagation conditions
are good., radiobeacons from
as far away as Denmark and
Sweden can be received quite
clearly in London.

Radio Information Charts

Before going on to describe
the marine d.f. receiver it
would be as well to mention the

rod
aerial

PRACTICAL WIRELESS

Ferrite

~
w

U;-‘-}

\

v+

=esees Ogmenen O

c7 TCc2!h
50pF |30pFi

ce
200pF

vcz_!_

four marine radiobeacon charts
that are necessary and which
give precise details about the
beacons, their exact location,
frequencies, groups and se-
quences, useful day and night

0:0
HE

c?2 !10&(‘1

K1 -

;

‘i~
TC1T

FT- Ve
[208]
| PF

1

D

—

range, callsigns etc. (Fig. 1)
These charts are numbered 5022

Ro

1-[-
5023, 5024 and 5025 and cover

the whole of the British Isles

including the Faeroes and sea districts, Forties,
Fisher, German Bight. and Viking. The charts are
called ** Yachtsmans, Fishermans and Small Craft
Radio Information Chart”, (Radiobeacons and
Radio-Telephone Services) (quote chart numbers
as above) and cost 4s. each from J. D. Potter Lid,,
145, Minories, London, E.C.3. Aside from being

7

e O—cmeemonsmacannan

i

| H

@ ——————— -
essential when using any radiobeacon receiver,
these charts may also be of interest to radio enthu-
siasts generally. Further information on radio
beacons and radiotelephone services etc., can be
found in The Admiralty List of Radio Signals and
R. D. F. Stattons and Beacons Vol. 2, also avail-
able price 27s. 6d. from the address above. It took

- w IT] 1 On/Off swi 4
~/ —I1k n, switch $4 ganged
1 [ il & 56""'[ oy CG'I‘BDF with volume conirol VRT .
A: R14
! 1F72 1FT3 v
I R4 ol RS i c10
s6xn 33ka
i i i i00uF
|3 I i i X
\ i 1) SR13 % green
t P50/2 50/3] - 2In gspot
1 N .
: | o E
B Tr2 Tr3
" o— 0Cas | ocas b
s i i c .L
3 g b ) c1
b1 2uF
c o—4 .2 e
S : c13
o'y Ri2 100
oo 4.7 BE
£ { caF_ c4 C7 caF Qs & 2
WF O o 3
w | 8y OWF OpF | 01 5 B
& | Volume3K® $10ka
I >1 r f :
14 ,
3 R c9
13 RS ) Rille=—
[ 1k 347
o i = f
IR 1 ) R16 ’
~ | R i Q*QIpF pLY: C12p3 20F
10k C-OF 1760F % L]
S e e e Ged WILH V Oscillator

Ganged with vC2

Fig. 3: The mixer, i.f. and audio stages which are built on a commercially available printed circuit board.
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COMPONENTS LISTS

Resistors:
RI - 56k} RI3 33k
R2  10k{) ) R14 1k
R3  3-9kQ) RIS 10k(2
R4 56k() RI6 k()
R5  6:8k{) RI7 150
R6  1k(2 RI18 220Q
R7  1-2kQ) R19 5Q

. R8 3:9k) R20 100Q), 59,
R9  33kQ2 R21 2.7k, 5%
RI0O 4-7kQ2 R22 100€2, 5%,
RIT kO R23 5Q
RI2 4-7kQ) R24 2.7k, 5%,
Rx  6-8kQ2

All 109, W carbon unless otherwise stated

VRI 5k() w.w. potentiometer, with d.p. switch,
S2
Semiconductors:
Trl OC44 Tr3 OC45
Tr2 OC45 Tr4 OC7I

Tr5 OCB8I\ Matched
Tr6 OC8I | pair
DI OA70 or GEX34

Inductors:
IFT1, 2 I.F. transformers type P50/2 by Weyrad
IFT3  I.F. transformer type P50/3 by Weyrad
L4 Oscillator coil type P50/t by Weyrad

MIXER, I.LF. AND AUDIO CIRCUITS

Capacitors:
Cl 0-1uF paper
C2  0-0iuF paper
C3  8uF electrolytic
C4 0 1uF paper
C5 56pF silver mica
Cé6  I8pF silver mica
C7  0-luF paper
C8 0-1uF paper
C9 0-0luF paper
CI0 100uF electrolytic
Cli 2uF electrolytic
Cl2 2uF electrolytic
ClI3 |00uF electrolytic
Cl4 215pF silver mica
CI5 300pF silver mica
Cl6 175pF silver mica
CI7 200pF silver mica
VC2, 3 208-176pF tuning gang (lackson ‘00’
with trimmers, TCI, 3
Miscellaneous:
Sla, b, ¢, 3-pole, 3-way rotary switch
S2  D.P. on/off switch on VRI
Driver transformer (Weyrad LFDT4). Transistor
superhet receiver printed circuit board by
Weyrad. 3 in. diameter 30Q loudspeaker.
4:5 4 4-5V battery (Vidor T6041 or equivalent).

Resistors:
RI - 10k() R3  22k()
R2 1kQ R4 Ik}

All 10% $W carbon
Capacitors:

Cl  8uF electrolytic

C2  0-0iuF paper

C3  300pF silver mica

C4  0-1uF paper

C5  8ufF electrolytic

C6  200pF silver mica

C7 " 50pF silver mica

AERIAL AND R.F. CIRCUITS

VCI 365pF max. tuning capacitor (Jackson ‘O’)
TC2 30pF ceramic trimmer

Miscellaneous:

Trl OC44

LI, 2 Ferrite rod aerial (see text)

L3 R.F. interstage transistor transformer
(Denco Range | Yellow)

10 in. x § in. diameter ferrite rod. Brass tele-

scopic aerial. Paxolin. Two slow-motion ball

drives (Jackson 6-1 epicyclic). 28 s.w.g. enamelled

copper wire.

no less than a dozen telephone calls to as many
different Naval establishments to acquire the above
information in the first place.

Sea Trials

The prototype receiver shown on page 212 has
been very thoroughly tested for its accuracy in
direction finding with the marine radio beacons.
Initial tests with the aerial and r.f. stage only (using
a separate receiver) were carried out on a motor
cruiser on the Norfolk Broads and the results
compared with those made initially in London,
The complete receiver as described in this article
was then constructed and calibrated for all the
radiobeacon frequencies listed in the R.I. charts.
Then followed actual trials at sea on a 30ft. motor
cruiser in the Thames sea area off the Essex coast.

These trials showed the receiver to have quite

satisfactory d.f. properties and sufficient sensitivity
to work with beacons more than 50 miles away. /1
is important, however, that d.f. checks are made
on as many different frequencies and on as many
different bearings as possible on the vessel on
which the set is 1o be used. Careful attention must
be given to the compass as well.

The Circuit

The receiver circuit is split into two parts, Figs. 2
and 3. The major part of the receiver consists of
the mixer, i.f. and Lf. stages which are a printed
circuit arrangement by Weyrad Limited. The d.f.
aerial and its associated r.f. stage shown in Fig. 2
is quite straightforward but requires careful atten-
tion as to layout. especially the aerial, its tuning
capacitor VCI and aerial coupling coil. The tuning
range of the receiver covers approximately 400 to
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r Note .- Screening tube must be ' _i P"ié'ﬁ&‘"é?;’;"”°"”
i @Zitrrgjlafj;:g:\gm:htgtcp. !——31’2' —_ Selgcf_aelzgsing l "_z'. I-.——'t——-—‘
i _ St st A< P N
'L%;i‘:—-“.!-“-" = T = S -. o i 33':—'- *; wg?gcgzd 4
I JWIWW 1W$|NHHE j 1iﬂillﬂ\‘lllillﬂh\Nll\ W;mag oy @ )
| i rernL ¢a Van:s s VOl er___cm Obase if] Totixed vanes i ‘ b AL
s :‘?:-E? _“F| : =

Scr’eened leads
to VC1,Trl ete

Ui...Ferrite aerial ¢oil {Tuning coli) 28 swg enameltec-close wound
(2_Ferrite aerial con {Coupling coil) 28 5wg. enameled~close wound
h windings in same direction-
length as shown
fnsulated from each other and ferrite rod with paper
or cellulose tape i

1" wide siot

rﬁ"‘”‘:

!'.tf g

Aerial screen cut trom tupe oF roiied

3

Fig. 4: Construction details of the d.f. aerial housing and winding details of LI and L2,

220kc/s, thus including the long wave BBC station
at Droitwich which is listed in the Radio Informa-
tion charts as a reliable weather forecast station,
receivable over most of the British Isles and
immediate sea areas.

The aerial tuning capacitor (VCIl) must be
insulated from the chassis and the leads to aerial
Iumnq coil and coupling coil must also be screened.

A separate constructional diagram (Fig. 4) is given
for the ferrite aerial, its windings and screen.

Although the acrial coil will tune over the entire
band the h.f. and oscillator tuning (VC2 and VC3)
have to be switched padded to cover the band in
two parts. This was done so that the standard Wey-
rad printed circuit receiver, its components and
coils could be used with as little modification as
possible. These modifications include the addition
of Rx (6:8kQ) in parallel with R3 (printed circuit
board 3-9k0) and C15 which is in parallel with the
original padding capacitor Cl4 (printed circuit

To aerial Leave sufficient extra lead to allow
(] R\ manipulation of receiver into case
N =
B o=
R4CO Tiroma |
(RF. stage) %/ gs"c 11? 21?—7d 3&:9
G
1 o s mrents e o S o
0 G (214,(:15 Printed circut board
T = Position
/ N : l/"' [ fchr%eneuZI?atgs of ball
rom_aeria comy
Printed circuit b Battepvitiacket ° ] ! 1 -
type BOG . ! @
, vaive base ——%4 gand tuning ! Aerial tuning Mounted
= % ! Vel on outside
g : 9 ’/é pPaxolin end of case
i
i el
& €16 BATTERY \
e {RF stag
LT i Panel bracket Telescopic
aerial
© Screen and mounting for
RF stage components
= and TR1
B > |
- Miniature Bway
To printey; board tagboard
[©) _‘--: [©) 7 PV?sﬂc
o v chp
o~ 5{;\ Transistor
[ sa ) 74 | TR1 mounted|
74 jon board
L ™
S et 6
On Off Components an st __L__J
Loudspeaker c3,7c1 A VYoume tagboara ===
200 (RF.stage) Stane =2 . RIR2RIC2.C3,CACS,
7
NG — ___J_l
0% —_ - -
Fig. 5: Layout in<id= the cabinet, viewed from the rear. Only the larger components are shown.
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,
|
! 2% |
! vR1 T
: Yo ume
ll,r;—-l-ﬁllor/zov :
tigtLiswitch _'T'_ Telascopic
I!E__.__'__AJ.T_- = aor al

&

]
L

+
i’
&

L

| c1acis

Tr1 QC44

aii S - b =
) !
e ,-"'Ir
= P IFM IFT2
Red

Fixing

o= spot
b.rackEt ! @ Weyrad printed Gru;‘n )
a;ﬁ-| L circuit board SPC

p—
\
_/.I
4
3 A oscilator . Point ‘B on Figs.2 and 3
T e ;oﬂc/lnner‘ aluminium Outer wood
To L9 o case case
s ]

- == - T ]
f " i
] 3 Front
o 'ﬂ_ panal
“rxin
s /4“:— bracegt

Solder points on printed clrcuie
for voiume conirol connections

L )
type compass

T

10" approx:

Fig. 6: Looking down on top of the cabinet, this view indicates the positioning of the printed circuit board.

CABINET COMPONENTS LIST
Two small knobs. Two 100° tuning dials. Minla-
ture jack socket. Ball type compass. Non-
magnetic metal for aerial screening tube.
Aluminium and wood for cabinet. Nuts, bolts,
wire, etc.

board 215pF). Note that all the padding capacitors
—C8 in Fig. 2. Cl14, C15, Cl16, and C17 in
Fig. 3—must be close tolerance silver mica types.

The switched padding and tuning capacitors
allow the h.f. and aerial tuning to track with the
oscillator cver the whole band so that the inter-
mediate frequency stages can remain at the work-
ing frequency of 470kc/s. The tuning is therefore
as follows: Osc. and h.f. (VC2 and VC3) ganged
to cover approximately 220kc/s to 260kc/s (switch
position 1). With the i.f. tuned 10 470kc/s—set osc.

coil (I.4) slug so that Droitwich comes in at about
90° on h.f./osc, tuning dial. Naw trim the r.f. stage
with TC2. The ferrite aerial circuit will require no
trimming but should tune to Droitwich at the high
end of scale—80 to 90°.

The radiobeacon range is covered when the band
switch is in position 2 or 3. The h.f./osc. section
then covers approximately 270 to 350kc/s ‘whilst
the aerial tuning covers the same band but over
the lower half of the tuning dial.

In the Sonth of England the North Foreland
radiobeacon on 301-1kc/s can he received quite
well and should come in on the r.f./oscillator dial
at about 75 to 76° (aerial tuning approximately
38°). If not. carefully tune the oscillator coil slug
to move the station to this approximate reading.
Droitwich will also be moved slightly but this §s
not important.

The following beacon band calibration was
obtained for the r.f./oscillator tuning using the
small Data panel 100° receiver dials:

Dial  ke/s Dial kc/s
— | R S, '2
fSupDorél S!owl—motion 1 - ]8(2 —«52718 ;6 _:8;7 ﬁlenrilnlé
SRS RIS =ity 86-5—287-3 68:5—310'3  covers
85 —289-6 67:5-—312:6  these
83 —2919 66:5—313-5 frequen-
81 —294-2 65 —315 cies
79 —296-5 57 —328 between
76:5—301-1 (N.Foreland) 49 —340 approxi-
74 —303-4 41 —352 mately
34 —362 20° to
31 —370 45°.

North Foreland is one of the

more sophisticated

Paxolin—""+

panei S~ Front

panet

Insulated
fiexipte coupler

i

Fig. 7: Dial drive assembly for VCI, viewed from the top
of the front panel. .

radiobeacons, for it has the frequency 301-1kc/s
all 1o itself and its own modulation frequency of
354c/s. It therefore becomes a useful marker
station when calibrating the receiver.

Accurate calibration of the receiver dials is very
important because of the narrow channel separa-
tion of 2-3kc/s. It is important, too. that the i.f.
stages are tuned 19 peak so as to maintain the
narrowest possible bandwidth.

—continued on page 265
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Regulated Power for
Transistor Receivers

by G. J. King

Y THILE transistor sets do not generally put
‘\/ very big demands upon the power supply
and an ordinary 9V dry battery will normally
supply the power for several months’ of hard
listcning there are. nevertheless, times when a
mains power supply is advantageous. If the set is
to be used as the household model, for example,
there is little point in burning up batteries
unnecessarily, even though the process may be
relatively slow. A variable voltage supply can also
be uséful during the development of a
transistorised radio or some other device and to
avoid relying upon the set’s battery when servicing
becomes necessary. A regulated low-voltage supply
from the mains could also be built into all but
the smallest models, thereby permitting the set to
be operated either from batteries or the mains
supply, in line with some of the latest models.

Requirements

To start. let us see what is required of the power
supply. It must give up to, say, 9V of d.c.
adequately smoothed to avoid mains ripple. The
output voltage must also remain reasonably
constant despite large changes of receiver current.
Most transistor sets have a push-pull class B
output stage which is virtually biased to collector
current cut-off in the absence of a signal. The
output stage current then rises from a few milli-
amperes to 30 or 40mA at full output, the actual
current. of course. being dependent upon the
loudness of the sound.

Over this range of current (say from zero to
40mA) the voltage across the terminals of the
power supply must not vary too much otherwise
distortion would be troublesome, the voltage
falling as the volume rises. This sort of thing
happens when the battery gets towards the end
of its useful life, and is one of the largest causes
of distortion in transistor scts.

Simple Power Supply

The simplest of mains power supplies for
transistor receivers is shown in Fig. 1. This uses
a mains transformer with a fully isolated
secondary. a half-wave silicon rectifier and a very
large value electrolytic reservoir capacitor. The
reservoir charges to the peak of the a.c, voltage
across the secondary of the transformer off load
while the d.c. voltage across the output terminals
is about equal to the r.m.s. value of the a.c. when
the unit is supplying current. depending upon the
type of components employed, and the amount
of current supplied.

The output impedance of the unit is very low,
of cuurse, but there is, nevertheless, quite a swing

»

MAINS OPERATED
VARIABLE POWER SUPPLIES

in output voltage as the current requirements of
the receiver change with varying volume, as
discussed in the foregoing.

Bridge Circuit

Slightly improved * regulation™ is possible by
using a bridge full-wave rectifier instead of a
simple half-wave diode, as shown in Fig. 2. The
better regulation arises mainly from the fact that
the reservoir capacitor is recharged on both the

Half—
wave
rectifier
. -
AC. Mains -L
. trans— 1000
input | former wEo
eservoir =
T capacitor T‘
1 .
q a4

Fig. I : This simple mains power supply for transistor sets
has very poor voltage regulation and is not recommended
for use with receivers in which the current varies with

volume of sound.
(L Iﬂ

AC
input

tranhs??ci»rr!rsner r .

Fig. 2: The use of a bridge rectifier improves on the voltage

regulation of the Fig. | circuit but even so, d fully

regulated supply is desirable for the best results for sets
with a Class B output stage.

Bridge rectifier -

input

+

.

Fig. 3: The basic transistor “‘regulator”,
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positive and negative peaks of
the a.c. input waveform, instead
of only on the negative peaks, as
in Fig. 1. The more efficient basic
operation of the bridge rectitier
also helps matters. While this
kind of circuit would work a
transistor receiver the results
would not be fully up to stan-
dard. particularly on very loud
passages of music. What s
required is some form of auto-
matic regulation which. in effect,
adjusts the impedance of the
power supply to match the
instantaneous  current require-
ments of the load (e.g. receiver).
It is also desirable for the regu-
lation device to maintain a con-
stant output voltage under con-
ditions of varying a.c. input

P

Mains
mnput

m™

July, 1965

NKT251
A
-La
= T i S
/™ Set :EE
loadji
+ e was
#C?
Set voltage r

Fig. 4: A simple stabilised power supply used commercially.

voltage.

fo

Transistor Regulator

follower™) arrangement shown :
Fig. 3. This is analogous to the !
cathode-follower valve circuit D
and like this, the transistor circuit !
has 100 per cent feedback and is :

1

A simple transistor circuit can AC
be evolved to perform these TS
tasks, and that most suitable is o
the common collector (some-
times called the “emitter- S1a

=0

therefore extremely stable under
temperature variations.

The voltage across the output L
terminals depends upon the for-
ward current in the base/emitter
junction. but at “full base/
emitter conduction ™ the voltage
from the emitter to the positive
line is almost equal to the voltage
between the collector and the positive line.

The output voltage can thus be controlled by
varying the base bias. and in practice. a potentio-
meter is used to set the output voltage to suit
the circuit the unit is to power.

The circuit is arranged so that any variation of
load across the emitter resistor is reflectcd into
the base circuit as a change of voltage here.
thereby correcting the output voltage to suit the
load conditions, and in that way regulating the
voltage.

]

Commercial Circuit

This may be better understood by considering
the practical circuit in Fig. 4. This circuit is. in
fact, used in the Ekco range of mains/battery
transistor sets.

The power supply uses a small mains trans-
former with two secondary windings. one to supply
the receiver power and the other for supplying a
control  voltage, marked “A™ and “B"
respectively in Fig. 4. The main supply is
rectified by a bridge circuit. the same as that in
Fig. 2, with CI as the reservoir capacitor.

- The control supply is rectified by a simple half-
wave diode with C2 as the.reservoir electrolytic.

c1=

1000pF

VR110k

Fig. 5: A fully variable and regulated power supply.

The voltage across the reservoir capacitor is
adjustable  hy the preset potentiometer VRI.
Although there is no actual emitter resistor as
such, the load of the receiver itself is reflected
across the emitter circuit, which is the same as
the emitter resistor in Fig. 3.

Operation .

Now. although the receiver load varies with
output due to class B operation of the output stage.
voltage regulation is derived from the fact that
a fall in the negative emitter voltage automatically
produces an increase in forward current in the
base/emitter junction. This results in a correspond-
ing increase of emitter current. thereby making
the supply current a function of receiver output
and ensuring adequate voltage regulation.

It will, of course..now be understood that the
output voltage is adjustable by the VRI1 preset,
and in practice this is set for 9V output.

Instead of the complication of a secondary
circuit for producing a control or reference
potential. a battery can be used for this operation.
and this is not costly since the very low current

—continued on page 224
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l!!
by K. F. Perry

AN AMATEUR BANDS
REGENERATIVE RECEIVER
USING COILS WOUND

ON HOME -MADE FORMERS

C

ONSTRUCTORS who have been keeping up
to date with their radio hobby will, no doubt,
have discovered that their spares and junk

boxes now centain many of the older fashioned
octal based valves. Since the tendency is always
towards smaller and smaller items the all-glass
noval types have generally taken over from their

larger predecessors and these in turn are gradually
being supplanted by transistors.
One is apt to feel nostalgia when inspecting

“ has beens ™ but as there is usually a limit to the
amount of idle gear that can be retained it is
sometimes necessary to prune out surplus items,
particularly if these have passed the useful period
of life.

Fortunately, some retired or faulty valves can

be made most useful by smashing them!

Uses for Old Valves

Valves of the 6H6 metal type, etc.. can provide

extremely useful octal plugs with which to pick up
supplies from power packs, etc., whilst 6K7, 6SK7,
6K8, etc., glass (G or GT) specimens, which have a
deeper base can be used as coil formers for plug-

in applications. Suitable * formers™ of this kind
are by no means inexpensive to purchase and are
in frequent demand by the fraternity, the advan-
tage being that they can be wound to suit the pur-
pose or waveband required. In the early days of
radio as a hobby and as many readers will remem-
ber, home-made constructors coils were widely

used.

Although slight variations occur, international

octal (1.0 bases measure approximately 1{in.
diameter
easily accommodate sufficient turns, even if com-
paratively thick wire is used, to tune “top band ”.
Valves from the Mazda octal (M.Q.) range such as
the very common VR65A may also be utilised, but
the resulting * former”
of course must be used with a Mazda octal holder

13/16in. deep and will therefore

by

is somewhat smaller and

which immediately adds a restriction: because of
this the exclusive use of 1.0. types may be
preferred.

Obtaining a “Former”

To obtain a *“ former” from an unwanted valve
specimen, place the old valve in a strong brown
paper bag—to prevent flying glass splinters—and
holding the bakelite base through the paper for
protection strike the glass bulb smartly with a
hammer. A loud “ pop” should result; and then
judicious minor taps will dislodge unwanted glass
fragments remaining and the “centre™ can be
pulled out leaving the wires.

With all the refuse snipped away the base is
turned pins upward and a hot soldering iron
applied to each pin in turn from which wires erupt.
Immediately the solder melts the whole base is
tapped down smartly on the bench when the
unwanted sliver of wire will fall out cleanly.

If a number of formers are required it will be
necessary to select unwanted valves with similar
basing, although pins 1, 2, 7 and 8 normally exist
in all the types.

Winding a Coil

The next problem lies in securing the turns of
wire to the slippery, unretentive surface; this is
most satisfactorily accomplished by first winding
on a layer of Sellotape inside out viz., with the
sticky side outermost. This is fairly easy to do if
an overlap is allowed at the start as shown in
Fig. 1, but it is preferable not to touch the

Bend under at start

Tapping twist

y ]
Wire |
turns |
Séllotape

1
2 International octaf,
" (sticky side out)

valve base

Fig. 1: Preparing a valve-base “former” and winding @
typical coil.
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Coils may consist of a single

HT+ HT+

cz2

" R2

% Tuning

LB
7
d

l-éTuning
LA JLIB8 7

winding or may be double or
even treble wound and will be
chosen 1o suit a particular design.

The simplest coil to wind is
obviously the single layer, single
winding type as is used in many
simple regenerative receivers—
whereupon someone is certain to
query the location of the reaction
coil. Such a c¢oil is shown
theoretically in Fig. 2(a). Energy
is fed back from Vi anode to
the reaction coil L1A. The coup-
ling capacitor is often made
variable in order to provide a
means of controlling the amount
of r.f. energy fed back—and
hence the sensitivity of the stage.

This  basic  arrangement s

Chassis

frequently  encountered and
apparently requires two wind-

Chassis

.

Fig. 2(a) and (b): Typical feedback circuits.

(a)

adhesive more than is necessary or it will not hold
the wire.

Another layer of Sellotape wound on later over
the wire will make a secure and damp-proof con-
. struction—this layer should of course be put on
the correct way round. The ends (or tappings)—
may be soldered to the pins outside or inside the
former as is most convenient,

(e)

ings. However, if we redraw the
circuit as Fig. 2(b) the result is
a single coil winding, the valve
cathode being “tapped in™ whilst
the ‘“outers™ are connected to
grid and anode of the valve (the
anode being effectively at “earth™ as far as r.f.
signals are concerned).

A Reliable Circuit for use with the Home-made Coils

The circuit of a suitable and easily made
amateur bands regenerative receiver is shown n
Fig. 3 and a test model worked well. Details of

'y

w

A
R10 |R1 wkQ
1k
C9a) C9b

'
i
RS R9 !
100k 15kN. ; MR1
:24yF 2
R6& 1
33k t
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y O01F ]
3 1 1kVDC
1
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o 3o !
F 1
wa | ' \
1
1
I )
i 1
B \ Phg:es
-C7 A Bocket
001 |
HF ! I
|
1 X g
' eaac
1
: ,y
w i Y 2
% N

www americanradiohistorv com


www.americanradiohistory.com

PRACTICAL WIRELESS 221

July, 1965

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR

RADIOS...

SUPER AFTER SALES SERVICE

ROAMER SEVEN Nkl

5 WAVEBAND PORTABLE OR CAR RADIO

% Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—T7 transistors and 2 diodes

Covers Medium and Long Waves. Trawler Band and two Short Waves to approx. 15 metres,
Push-pull output forroom filling volume irom rich toned heavy “‘Celestion’’ speaker. Air spaced ganged

tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for § Waves.
i Size 9 x 7 x 4in. approx,

BACKED BY QUR

Amazing performance and specification

Real leat.he,r-look case with gilt trim and shoulder and hand strabs.

I'he perfect portable and the ideal car radio, (Uses PP7 battery avallable anywhere.)

Total cost of parts now only P. & P.
Parts Price List and easy build plans 3/~ £5‘ I 9'6 56

FIVE Light, A.F.N.,
Lug.allatgood volume".
G. P, Durhum.

@ 7 stages—S5 transistors and 2

diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorpor-
ates Ferrite rod aerial. tuning con-
denser, volume control, new type fine
tone super dynamic 2{in. speaker etc.

) Attractive case Size 63 x 4% x ljin.
with red speaker grille. (Uses 1289 battery availatle anywhere.)

Total cost of all 42/ P. & P.  Parts Price List and easy build
parts now only 3/6. plans 2!-,

TRANSONA SIX

@ 8 stages—6 transistors and 2
diodes §

This is a top performance receiver
covering tull Medium and Long
Waves and Trawler Band. High-grade
approx 3in. speaker makes listening
a pleasure. Ferrite rod aerial,
Many stations listed in one evening
including Luxembourg loud and clear.
Attractive caseingrey withred grille.
Size 64 x 4% x 1lin. (Uses PP4 battery
available anywhere.) Carrying strab

1/- extra.
59/6 L*

Total cost of all
Parts Price List and easy build plans 116,

SUPER SEVEN

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

and Trawler Band. The ideal radio for
home, car. or can be fitted with

‘“Home,

carrying strap for outdoor use.
Completely portable-—has built-in
Ferrite rod aerial for wonderful

reception Special efrcuit incorporating 2 R.F. Stagzs. push-pull output.
3in. speaker (will drive large speaker). Size 7% x 54 x 1liin. (Uses 9v
battery. available anywhere.)

Total cost of all P. & P.

parts now only . . 376

Parts Price List and easy
build plans 2!-,

All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans available separately at fixed
prices stated. Oveseas post [0/-.

RADIO EXCHANGE CO.

61, HIGH STREET, BEDFORD. Phone: 2367

M ELODY v, . . amazed at rolume and
performance . .. hasreally come
s Ix up to my erpectations.”
S. G. Stockton-on-Tees.
@ 8 stages—é6 transistors
and 2 diodes

Our latest completely port-
able transistor radiocovering
medium and long waves,
Incorporates pre-tagged cir-
cuit board, 3in. heavy duty
speaker, top grade transis-
tors, volume control, tuning
condenser, wave change slide
switch, sensitive 6in. ferrite

2 rod aerial. Push-pull output.
Wonderful reception of B.B.C. Home and Light. 208 and
many Continenta] stations. Handsome leather-100k pocket
size case, only 63 x 8 x 1liin. approx. with gilt speaker
grille and supplisd with hand and shoulder straps.

Parts Price List and Total cost of all £3.9.6 P. 38;:.

easy build plans 2/-  parts now only

POCKET FIVE

7 stages—S5 transistors and 2 diodes
Covers Medium and Long
Waves and Trawler Band. a
feature usually tound in
only the most expensive
radios. Ontest Home, Light.
Luxembourg and many
Continental stations were
received loud and clear.
Designed round sapersenst-
tive Ierrite Rod Aerial and —-
fine tone 2iin. moving coil speaker, built Into attractive
black case with red speaker grille. Size 54 x 1i x 3iin. (Uses
1289 battery available anywhere).

Parts Price List and easy build plans 1/6.
Total cost of all
parts now only P. & P. 3/

ROAMER SIX NEW!!

NOW WITH PHILCO MICRO-ALLOY R.F. TRANSISTORS
® 6 WAVEBAND !!

@ 8 stages—6 transistors
and 2 diodes

Listen to stations half a
world away with this 8
waveband portable. Tun-
able on Medium and Long
waves. Trawler band and
two Short Waves, Sensitive
ferrite rod aerial and tele-
scopic aerial for short
waves, Top grade transis-
tors. 3-inch speaker,
handsome case with gilt
fittings. Size T4 x 5 x liin.
Carrying strap 1/6 extra.

< EXTRA BAND FOR EASIER TUNING OF LUX, ETC.
£3.19.6 7"

Parts Price List and Total cost of all
easy build plans 2/- parts now only

Callers side entrance
Barratts Shoe Shop
Open 9—5 p.m.
Sats, 10—12.30 p.m.
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7 VALVE AM/FM RADIOGRAM CHASSIS
NEW 1065 MODEL NOW
AVAILABLE

Valve "”iﬁ.'s EC085, ECHB1, EFs9,
BABCS0. 4, EM81, EZ80.

Three Waveband and Switobed Gram
popitions.  Med. 200-550 m. Long
1,000-2,000 m. VHF/FM 88.95 Mcjs
Phillips permeability tuning insert
on FM and combined AM/FM IF
tragsformers. Lafest circuitry incjud-
ing AVC and Neg. Feedback. Three
watt output. Bensitivity and reproduc-
tion of & very bigh standard. Chasais
size 134 x G§ln. Helght 7{in. Edge illumninated ginsa dial 113 x 34in. Vertical
pointer. Horizontal station nsmes. Gold on brown backgrodnd. A.C. 200/250
v. operation. Magic-eye tuniug. Circmit diagram now available.

Aligned and tested ready for nae £13 19« .3 Cn_%a tns.
7 .

Complete with Tape o/p Socket, ext. spkr. & /i 8acketa, indoor F.M. aerial
and 4 obs—walnut or ivory to choice. 3 ohm P.M. Speaker only required
Becommended Quality Speakers 10in. R.A., 27/8; 13} x 8in. 1L, M.1., “Fldelity"
87/6 1uin. R.A. with conc. Tweeter, 42/6. Carriage 2/5.

6 VALVE AM/FM TUNER UNIT

Wed. and VHE 106 M-550 M 35 Mc/:-103 Mc/s, 6 valves and metal rectifier. Self

cafitalbed power unit. AC 200-250 v. operation. Magic eye indicator, 3 puzb-button

controin on/off. Med.. VHI® diode and high outbut sovkets with gain control.

ltuminated 2-col. perspex dial 114 x 4in. Chassis 11§ x 4 x 3din. A recommwended

Fldelity Unit for use with Mullard 3/3 5-10 amplifiers. Availahle only at presenl as

l‘#ilt. up units, aligned and tested ready for use. Rargain price £12,10.0, carr. 5/-.
¢ Bope to produce this popular unt in kit form very shortly.

NEW BRITISH RECORDING TAPE

Famous Manufsoturer. Bulk purchase. genuine recommended Tape Bargain.

Ubconditional guarantee. Fitted Leader and =top Foils (except 3tn.)
8tandard (P VC baee) Long Play (PVC base) D°ble Pisy (Mslar base)
8in. 1601t.  8/9 2251, 4/8 300it.  8/8
Bin. 600t.  11/8 000ft. 15/~ 12001t, 85/-

S3in. 8501t. 14/6 12001t. 17/8 18001t. 32/6
Tin. 1200ft. 17/6 1800it. 22/6 2400¢t.  42/8

Post and Packing—3in. Reels, 6. Each additional Reel 3d,
din. to Tin. Reels, 11-. Kack additional Reel, fid.
EMPTY TAPE REELS (Plastic): 310., 1/3; din., &/e; 5in., 2]-; 53in., 2/~; 7in., 2/3
PLASTIC REEL CONTAINERS (Casettes): 3iu.. 1/3; in., 1/9; 54in., 2/~ 7iv., 2/3

JASON FM TUNER UNITS
Desiguer-approved kits available.
PMTL, b6 gns 4 valves, 20/-
PMT2, $7.10.0 5 vgives. $5/-

JTV Mercury, 10 gos, 3 valves. 22/6.
JTVZ 213.18.6. 4 valves, 28/6.

NEW JASON F.M, HANDBOOK 2/6.
Prompt Alignment Services 7/8 plus 2/,

BARGAIN BUY!

A 24 gne. Tape Rerorder offered at the bargain
brice of only 15 gns. Ius 10/ carr, Supplied In
3 Units already wirkd and tested. A modern
Circuit for quality recording from Mike, Gram
or Radio, using latest B.3.R. Twin Track
Monardeck Type T2, Valve llne-up—EF#6,
ECLS2, EMS4. E480. and Helenium Diode.
Send tor detailed list—3d, stamp.

Complete Kit Comprising’ltems below:
2-tone Cabinet and 7in. x 4in. Speaker. Bize

Mx37hin .o or... 28, 5.0 Carr. 5/-
Wired Amplifier camplete with 4 Valves, front Panel
Kuolw, ete. . 25.19.8 Carr. 2/G
B.4.R. Monardeck Ty pe T £7. 7.0 Carr. 46
Accessories: Mike, Tape, emplya Reel, sereened l.ead and
Plugs, Instructions, ete. ... L., . £1. 0.0 Carr. 2)~
BARGAIN PRICE 15 GNS. carr wr
CONDENSE]RS-Bilur é‘;lo“ .?Il w;’!)ne'«, = m -
2 pk. to 1,odn pl., , each. 1t New educe:
ceramics 8d. Tib. 4a0v. T ete. 001 dgs oq VALVES Barain
mfd.. .0l and 1/ B L02.1/500v ., Pri
1/-. .25 Hunts, 1/6. .5 T.C.C., 19, etc. 1T4 3/6
RESISTORS—Modern ratings Yull ranke }gf'- J\?" 8/-
10 ohms to 10 megohms. 20, i-iw. 3d. § 8% AV T
ea. ditto lw. 8d. ea., 2w, 9d. ea.. KECR] n
%. 44, ea.. 5% Hi-stab. {-}w. 8d. ea. (helow i & -
100 ohms and over 1 meg. 9d. ca,). 1°, 1i- gl ;
atab., §w. 1/6 ea. (belcw LUB ohms 2/« ca.). L: ‘tz;: 13_/.
VOLUME CONTROLS—3K © | eclss  1o/e
3in. SPINDLES MORGANTTY EFS0 716
TYPE. liin. dia. Guar. | vear. LOG EFse 8/6
or LIN. ratios. less 8w. 3/~ ILP. Bw. 4/8. | 700 500
Twiu Stereo less Sw. 8/8. Bore values with EL34 12/6
DP 2w, 9/6. ELS4 £ !
ENAMELLED COPPER WIRE—}Ih. reels | \/\pg g/- | ULS$ 9/
14y-30g, 3/-; 22g-v8g. 3/8; 30g-34g, 4/3;

3Gg-38g, 4/9: 39g-40¢, 5/-, etc.

Send for detalled bargsin llsts. 3d. stamp.
We magufacture all types Radio Mains
Transi. Chokes, Quality OfP Traps., ecte.
Enquiries invited for Specials, Prototypes for
small production runs. Quotation by return.

RADIO COMPONENT SPECIALISTS
70 Brigstoock Road, Thornton Heath, Surrey.
THO 2188, Hours: 9 a.a.+8 p.m., 1 p.m. Wed.
Terms 4.0, or C.O0.1. Post and Packing
up to  1b. 9d., 116, 1/3, 8 1b. 213, 5 1b. 2/%,
Kb, B8

b

—_———y

THEWORD MAXI-Q

REGOD.

IS THE RECISTERED
TRADE MARK
OF DENCO (CLACTON) LIMITED
IT IS ALSO A CUARANTEE OF
WORKMANSHIP AND
TECHNICAL PERFORMANCE

OUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
WE NOW HAVE TO
REQUEST THE AMOUNT
OF Is. 6d. FOR QUR GENER-
AL CATALOGUE AND TO
SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
REQUEST SEND Is. &d. IN
STAMPS.

Frequency

* b A

Dimensions
post paid.

*

4s. 3d.

~ 357/9 OLD

MODULATED TEST OSCILLATOR MTO0.1

Provides modulated signal suitable I.F. alignment, also trimming
and tracking R.F. circuits,

550-1,600 kc/s.
Suitable for the alignment of transistor receivers.

Operates from a single 9-volt grid-bias battery (not supplied)
which is housed within the unit.

Supplied with full operating instructions.

PRICE £3/|7/6 Plus 2s. 0d. Post

Stop Press 3 Pole 3 Way 3 Bank Switch 7s, 6d. each, | Pole 8 Way

DENCO (CLACTON) LTD.

is continuously variable from 170-475 kc/s and

575in. x 45%in. x 3in. Battery is available 5s. 6d.

(DEPT. P.W.)
ROAD, CLACTON-ON-SEA, ESSEX
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Resistors:

Rl IMQ R7 IMQ

R2 15k R8 56kQ

R3 10k R9 15k W

R4 220Q RIO TkQ IW

R5 100kQ2 RIl TkQiW

R6 33kQ
All £+ 10%, W carbon unless otherwise
stated.

VRI 20k wirewound potentiometer.

Valves:
Vi EF80
Miscellaneous:

V2 6FI9 or EF85

MR Contact cooled rectifiers 250V 50mA
St Toggle or rotary on/off switch
TI Mains transformer. Secondaries 220V

25mA; 6-3V 1A

COMPONENTS LIST

Capacitors:

0-01uF ceramic or paper
0-01xF ceramic or paper

50pF silver mica

470pF ceramic or mica

330pF ceramic or mica

50pF silver mica

0-0Ol »F ceramic or paper
0-0luF ceramic or paper
C9a/b 24+ 24uF, 350V electrolytic
CI0 4uF, 300V electrolytic

Cil 0-01uF, paper 1000V

VCi 300pF nominal air spaced variable

ADDITIONAL PARTS FOR FIG. 4

Resistors: Capacitors:

A ; . . . RI2 470kQ C12 0-01uF paper
52@;55';“ s'e';-c)x 4in. x 13in. Dial and drive g3 ook Cl3 2,000pF ceramic
Valveholders: Noval (2) with cans; L.O. (1). R eiPlas
Control knobs. Aerial and earth sockets, Out- Valve:
put socket. V2 ECF80
Fig. 4: Modifications to the circuit of o
Fig. 3 for a higher output. - _l‘l:mo ) RS R9
< II
I "4
cs R6 L
O-Q1uF
suitable coils are given in Table T I gvm I |
1 and when winding remember V2A e V2B
that it is easier to take off turns Y ECFBO R8 JECF80
than to add them. Slight changes _e—— S
might be necessitated by different ToVC1& C3 c6 F- -0 4
layouts, component tolerances = ===
and so on and will mainly affect
Ranges 4 and 5. U C

Basically the receiver consists of p Pt B = Phones
a regenerative detector circuit §R7
around V2 where the valve func- r /
tions on similar lines to Fig. 2(b). m=—C7
In essence V2 is an e.c.o. {electron
coupled oscillator) but actual
oscillations are not allowed due
to the critical setting of VRI.

The valve anode plays no part in

the detector function, serving Y,
only as an audio take-off point.

The cathode plus the control grid (gl) and the

screen grid (g2) perform together as a triode TABLE |

oscillator, whilst the cathode and gl act also as a

diode for demodulation purposes. Tap from !

It is found in practice that if VR1 is advanced RANEE Turns | egrthom Band
too far oscillations result but when set slightly 8 endy Mc/s
below the critical point very sensitive detection
occurs. A point in favour of this circuit is that |
tuning is little affected by different settings of VR1. i ) e |77 eorg 1.8
The valve also does service as-an audio amplifier 2 20 spaced wire thicknessl 4 3.5
and good “ phone” signals may be extracted as 3 5 P 3 7 7.0
shown-—and quite safely for they are isolated from 4 6 ” ” T 14-0
the voltage supplies. 5 21s a.c,ed tw'i‘ce wir” II . 28-0

A radio frequency filter is essential in the output 2 tlgickness | ”
circuit and comprises of C4, C5, R6. Some benefit

might result from exchanging R6 for a good
quality r.f. choke.

All coils are wound with 28s.w.g. enamelled wire.
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If V2 is used alone and is allowed to oscillate
interference is likely to be radiated. To minimise
this a bufier stage must be used. This buffer stage
consists of V1 and the associated circuitry and
effectively isolates the aerial from the detector.
Only small gain results due to VI, for it is an
gntuned stage, but gain is not an important factor

ere.

Another deésirable feature is bestowed by the
buffer stage. for a moment's reflection will show
that the input 10 L1 via C3 is likely to reman
more constant than if the aerial was connected
direct, also no tuning * dead spots” are likely to
occur. Experimenters who have tried simple feed-
back detectors without a bufter stage will know
only too well how troublesome * dead spots™ on
the dial can be.

Power Requirements

The power consumption of
this receiver is so modest that a
small  “converter™ type mains
transformer may be used. How-
ever, on no account should such
a receiver be connected to
rectifying equipment that does
not employ a * double-wound ™
mains transformer with an
isolated h.t. winding. 1

10 col

Increasing Output Power

PRACTICAL WIRELESS
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signals. It must be realised, however, that this
modification in no way improves the input
sensitivity.

The revised circuitry is shown in Fig. 4 and as
the component designations are identical with
those in the earlier circuit the extra items can be
readily identified.

The circuitry to left and right of the broken lines
in Fig. 3 should be used but that given in Fig. 4
inserted in the V2 location and connected at
points <" and “v ™ as appropriate.

A suilable layout for the receiver is given in
Fig. 5. this agreeing with the test model. If a
reduction mechanism is not used to control VC1
a bandspread capacitor can easily be wired across
it.  Component values for the set are given in the

Components List und the only ones likely o
require adjusting are C6 and R7.
A e iy _ PR
@n, Aerial and
e . earth sockets
e @ ® at rear T
b y X L1
€oA -
e /I V1 v com &
| 7
A
1 - ef
F——"] i
- Mains lead
-..—_-::E entry
==cf

e
Where the receiver output is Phones outlet T
considered low a further stage of - Dial plate 1 cn- \
audio  amplification can be o
incorporated while still keeping ™ mee—L T
within the compass of two valves Cshais.': 1552" oodr A
by making use of a ECF80 in the S VR Tuning

V2 position. This has been tried
and provides really “ fat™ phone

Fig. 5: A suggested chassis layout for the receiver.

REGULATED POWER FOR TRANSISTOR RECEIVERS
—continued from page 218

in the base circuit endows the battery with almost
shelf life.

Experimental Circuit

An experimental circuit supplying up to 1A
d.c. at 12V using this arrangement is shown in
Fig. 5. This uses two transistors. Trl being the
emitter-follower and Tr2 an amplifier giving d.c.
feedback.

The transformer necds a primary winding to
match the local a.c. mains voltage and a secondury
winding of 12:6 or 13 volts rated at 1A. The
choice of bridge rectifier will depend upon the
total current requirements of the unit, being also
a function of the transistors (sce under
components).

Base current for Tr2 is supplied by a 9V
miniature layer type battery and the voltage is
controllable from zero up to a maximum of 9V
by the “ variable voltage ™ control VRI1, thereby
gving a control of eutput voltage. A double-pole
x .

on/ofl switch is desirable as the second pole can
be used to switch the battery out of circuit. The
value of Tr2 emitter resistor may require adjust-
ment to suit the type of trunsistors employed and
for optimum regulation.

Components

A 13V transformer is available from Radiospares
Limited. and although this is rated only for 0-5A
it is adequately suitable for most applications.
Alternatively. the ** Hygrade ” type of transformer
can be used. This has two 63V windings, each
rated at 1-8A. which may be connected in series
to give the required voltage.

The bridge rectifier MR1 should be capable of
providing the maximum current required by the
set. and can be a 05 or 1A bridge rectifier as
used in many battery chargers. 1.000;:F electro-
lytics at 15V working are also readily available
and any “ standard " type of control may be used
for VR1.

Suitable transistors are the NKT251 for Ti2
and the V15/30P for Trl.
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9. THE SUPERHETERODYNE CONTINUED

9.1 Image Ratio

“7 HEN a frequency changer—mixer and
oscillator—is in operation, the oscillator
can cause a response in the INTERME-
DIATE FREQUENCY circuits at two different
input signal frequencies. For example—an oscilla-
tor operates at 3.,000kc/s and the intermediate
frequency is 465kc/s. Input frequency signals of—
3000 -+ 465 = 3.465kc/s and 3,000 — 465 =
2,535kc/s will both cause a responsc in the if.
circuit. If the signal required werc that of
2,535kc/s the signal on 3,465kc/s would be calied
the IMAGE. The ratio of the output of the
required signal to that of thc image in a receiver
is called the IMAGE RATIO. Obviously if the
image ratio is to be kept high the selectivity in the
carly stages of a receiver must be high (i.e. in any
stage preceding the mixer or in the mixer itselt).

Other false signals which may occur in a
receiver are those which may be caused to HAR-
MONICS of the oscillator which BEAT with
other signals to produce the correct i.f. response.
If in a receiver the oscillator frequency is
3,000kc/s and the i.f. is 465kc/s, the normal fre-
quency of the input to the mixer would be either
2,535kc/s or 3.465kc/s. as shown previously. If.
however, a harmonic of the oscillator at 6.000kc/s
is present, responses in the i.f. can also occur for
inputs to the mixer of 5.535kc/s and 6.463Kkc/s.

Mecthods of climinating such spurious responscs
include—

1 Shielding the oscillator circuit:

2 Decoupling the oscillator power supply;

WIRELESS 225

3 Keeping the power of the oscillator at a low
level.

9.2 Choosing the I.F. Frequency

When an if. of a low frequency is chosen the
gain of the if. amplifier can bc high and the
selectivity good. A low frequency if, will how-
ever result in the image frequency being brought
near to the desired input frequency and therefore
the image ratio will be decreased. Also the nearer
the oscillator frequency to thc input frequency
{hence a low i.f.). the greater will be the “pulling”
efect on the oscillator (i.c.. the changing of the
frequency of the oscillutor due to the adjucency of
the input signal).

A high i.f. will greatly improve the image ratio
and reduce the effect of pulling. Less gain will be
obtained in a single if. amplifier stage when a
high i.f. is wsed.

Up to input frequencies of about 8Mc/s an if.
of 465kc/s will be satisfactory, but to say 28Mc/s
the i.f. should be increased to 1.600kc/s or more.
For frequencies above about 28Mc/s the
DOUBLE CONVERSION  SUPERHET  is
gencrally employed. In a double superhet receiver
the input signal is first converted to an if. of say
SMc/s (or higher), and usually one stage of if.
amplification follows, This SMc/s if. signal is
then mixed with a signal from a second oscilla-
tor and a second i.f. of say 100kc/s is produced.
At this second i.f. high amplification can be
obtained as can high selcctivity. It must also be
remembered that the image ratio of the receiver
will be high too, due to the first i.f. being high.

9.3 A Simple I.F. Ampilifler

The circuit for a simple i.f. amplifier is shown
in Fig. 80. This amplifier does not use AUTO-
MATIC GAIN CONTROL (which is dealt with
in 9.4) but is a straight high gain amplifier. Pen-
todes with high mutual conductances are suitable
for an amplifier of this type.

The i.f. transformers are generally iron-dust-
cored and contained in screening cans to prevent
signals at the i.f. frequency being picked up
directly. amplified. and passed to the detector.
The capacitances connected in parallel with the
i.f. transformer windings are also cnclosed in the
metal can and may be either fixed or semi
variable.

28Me/s SMc/s 100k /5
i s ; iz i IF Audio »
Input . Mixer Mixer
signai S BT ) amp. amp. ==
28Me/s w‘ggf;,
P0%
= g 2nd
oscuilator | 23MCA ascilator |>MCE

Fig. 79: A block diagram showing the stages of a double conversion superhet receives.
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HT+ HT+
SOkQ
I.EF!-T:'H l g
g

i}

TJo mixer
anode

I

O Q2uF

Fig. 80: The circuit of a simple i.f. amplifier.

9.4 Automatic Gain Control—A.G.C.

In most superhet receivers Automatic Gain
Control (a.g.c.) is applied to the if. amplifier
stages and also to the r.f. amplifier stages. Part of
the signal from the i.f. amplifier is passed to an
a.g.c. rectifier which produces a rectified d.c.
voltage across a resistance, The higher the signal
level the greater the rectified voltage. This recti-
fied voltage is used to vary the grid bias on the i.",
and r.f. amplifiers. As the signal becomes stronger
the gain of the r.f. and i.f. amplifiers is decreased
~—due to increased negative bias—and as the
signal becomes weaker the gain of the amplifiers
will be increased. Remember that a certain value
of fixed bias is applied to the amplifiers by means
of a resistance in the cathode circuit.

Therefore the function of a.g.c. is to maintain
the output level of the receiver at a fairly constant
level. The more stages the a.g.c. is applied to the
more efficient is its operation.

A.G.C. is particularly useful in the reception of
modulated signals. A simple a.g.c. rectifier is
shown in Fig. 81.

The rectified a.g.c. voltage is developed across
the 1-5MQ resistance and the a.g.c. is applied to
the controlled stages through the 100k{} resistance
connected to the anode.

l a A

To 1 \/‘}M" To

i 100pF controtied
transformer stages
+EMQ
‘3/?/3\’7\‘/1\/& HT+250V
Q*OF J— 2k

I —-ve

Fig. 81: A simple a.g.c. rectifier.

July, 1965

The method of applying the a.g.c. voltage to the
controlled stages is shown in Fig. 82. Only the
tuned circuits of the various stages are shown, for
simplicity. Notice that to change from a.g.c. to
manual gain control the a.g.c. line is simply
shorted to earth through the switch shown.

To grid
of IF amp,

ﬁnp. "
%4 i
7-

He T

>

O-01uF

100
T 3"
—ve

[ 1
W On Off
€ A.ng [
switch AGC. line .

Fig. 82: How a.g.c. is applied to the controlled stages.

Kk

1ooé IO-O'I}JF
: T

To AGC,
rectifier

In if. or r.f. amplifiers which use a.g.c.
VARIABLE nu PENTODES arc used. These have
a remote cut-off value and are able to accept the
widely varying bias which results when a.g.c. is
used.

In general the gain of an amplifier using a
variable u valve is not as great as that using a
high slope sharp cut-off type.

9.5 The Detector an Audio Frequency Amplifier

The principle of the detector and various detec-
tor circuits were dealt with in Part 8, but the
audio frequency (a.f.) amplifier has only been
dealt with in theory. Therefore simple circuits for
a triode Class A amplifier and a tetrode output
stage are shown in Figs. 83 and 84.

HT—

o

Fig. 83: Asimple Class A triode
a.f. amplifier.
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Fig. 84: A simple tetrode output stage.

The type of coupling employed between the
stages is called resistance capacity coupling
(r.c.c.) which is cheaper and more compact than
the transformer coupling which used to be
generally used.

9.6 The Reception of C.W. Signals

Carrier wave, or ¢.w., signals are not modulated
signals but signals produced by interrupting the
carrier wave generated by the transmitter. Morse
code is used for the transmission of c.w. signals.
These signals would not normally be heard on 2
receiver, as to be heard they would have to BEAT
with a second signal to produce an audibie note.

If the i.f. of the receiver is 465kc/s the output
from the beat frequency oscillator (b.f.0.), which
can be varied between say 460kc/s and 470kc/s,
is fed to the input circuit of the detector. This will
then give an audible beat note of from 0—5kc/s
and will cnable the c.w. signal to be heard. If the
b.fo. were tuned exactly to 460kc/s no signal
would be heard of coursc.

% o
S0k 2:2k0)

HI+

To mixer grid

-l
7-0'01 0-01
na uF 2oon§ O-01pF
I HT—

Fig. 85: Circuit of an r.f. amplifier.
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9.7 The Radio Frequency Amplifier

The function of the radio frequency (r.f.) ampli-
fier is to amplify the incoming signal before it is
passed to the control grid of the mixer valve.

The r.f. amplification will result in a higher
image ratio (as the image has to pass through
more tuned circuits before reaching the mixer
valve) and will also give a lower noise level.

It is almost essential for good receivers to have
at least one stage of r.f. amplification when opera-
ting at frequencies above about 8Mc/s. .

A simple r.f. amplifier circuit is shown in Fig.
85. This uses a high slope pentode valve. If a.g.c.
is applied to the r.f. amplifier valve the method
used is the same as that shown in Fig. 82, the
valve naturally being changed to a variable u
type.

9.8 A Simple Receiver Power Supply "

A power supply suitable for operating a five or
oix valve receiver is shown in Fig. 86. This uses
the basic principles outlined in Part 5 and is of
the full wave type {or more correctly bi-phase
half wave). Notice that a separate heater supply is
used for the rectifier heater as the cathodé of the
rectifier is at full h.t. potential.

oV
16uF Tspr
AC.

mains
250V % HI=
%
To réctitier
heaters
To receiver
vaive heaters .

Fig. 86: This power supply would be suitable for a five or
six valve receiver.

9.9 Tuned Radio Frequency Receivers

In a tuned radio frequency (t.r.f.} or straight
receiver, the signal is detected at its input fre-
quency-—e.g. a signal on 7Mc/s is fed to 2 tuned
cireuit in the detcetor which is resonarit at 7Mc/s.
The main advantage of the tr.f. receiver is its
simplicity allied with a fairly satisfactory perfor-
manece. Generally the detector stage in a tr.f. is
made regencrative s0 as to increase the sensitivity.
If the detector is made regencrative an r.f. stage
should be used, otherwise if oscillation occurs the
set will radiate signals in the same way as a trans-
mitter.

9.10 The Noise Limiter

Much interference to radio reception is caused
by domestic electrical apparatus, motor <ar
ignition systems, and other such sources.
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To the serious listener this type of interference
can be particularly annoying and in many
communications type receivers a single diode is
used as a NOISE LIMITER. A circuit for a
simple shunt noise limiter is given in Fig. 87.

IO-1;JF'
To A.F

amplifier

Fig. 87: A shunt noise limiter circuit.

In the circuit shown D1 is the normal diode
detector. The second diode D2 does not operate
until a sudden noise pulse appears. When this
occurs D2 short circuits the output of DI during
this period. Normal a.f. variations are not affected
due to the time constant of the circuit. This type
of noise limiter therefore eliminates sudden surges
of signal, such as those from a motor car ignition
system.

Question

Using information and diagrams from this
article and Part 8 draw a full circuit diagram of
a superhet receiver which has the following
features—

1 R.F. stage —(Pentode—no a.g.c.)
2 Mixer —(Pentodc—Ileuaky grid)
3 Oscillator —(Triode)

4 1F.amp —(Pentode—no a.g.c.)
5 Detector —(Diode)

6 A.F.amp —(Triode—Class A)

7 Output stage —(Tetrode)

8 Power supply —(Double Diode)

Answer-to Last Month’s Question
a -3V

b 1V

c 40V

d 20

e Class A

PARY 10 NEXT MONTH
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NEXT MONTH /N
PRACTICAL

WIRELESS

SOLAR POWERED RECEIVER

A simple midget transistor set requiring no
batteries. Power is obtained from a built-in
light cell,

A 60-watt amateur band transmitter cover-
ing 3-5, 7 and 14 Mc/s bands. Provision for
V.F.O. Pi-output coupler circuit.

USING THE PHOTOCELL

A selection of circuits, and how they work,
using the ORPI2 photocell

RADIO COMPONENTS: THEIR
SELECTION & ALTERNATIVES

How to choose the right substitutes when
the components you want are unobtainable.

AUGUST NUMBER
ON SALE JULY 8th

ORDER YOUR COPY Now/

www americanradiohistorv com


www.americanradiohistory.com

July, 1965

A |
STEREO

EXPERIMENT
by Peter J. Harvey

broadcasting for the time being has disappointed

many people. Nevertheless it is possible to
simulate some of the cflects of stereophony during
the monophonic  transmission of  lurge-scale
orchestral concerts. Furthermore it 15 possible to
achieve this without the need for two sets of bulky
full-range speaker assemblies which, as many wives
will tell vou, do not fit well into all living-rooms.

An experimental hook-up can probably be made
at no cost. since suitable equipment will, in most
cases, alrecady be in the experimenter’s possession.
Most of the work. too. can be carried out by a
younger member of the family.

A symphony orchestra disposes its bass strings
to the right of the platform, its violins to the left
and. broadly speaking, violas. woodwind and
keyboard instruments to the centre. Aliow your
cymbals to be to the left and your drums to the
right and it is clear that the feeding of left- and
right-hand speakers with selected frequencies will
w0 part of the way towards stereophonic effect.

In my own hook-up I have used the tuner
section of a really good v.h.f. radio (a.c. only)
tapped at the top and bottom of the volume
control to feed a preamplifier and push-pull
amplifier (triode output) into a sand-filled corner
batfle equipped with a 10in. Wharfedule Golden
FSB.

Almost any amplifier of good response would
serve but the,speaker should be able to reproduce
tow frequencies without undue resonance.  The
preamplifier should be able to cut treble response
very drastically and be capable of substantial bass
boost.

In connecting to the tuner ensurc that matching
is carried out other than by resistors wired across
the load. otherwise the signal to the second channel
might be dramaticallv reduced.

To serve the second channe! the writer has made
up a separate high-pass amplifier. cutting ofl below
200c/s. but to simplify the cxperiment the a.f.
amplifier of the v.h.f. set would most probably
prove satisfactory. although it is desirable that
there should be a really flexible treble control and
a bass cut control.

Make up a middle-range speaker (an old 10in.
unit salvaged from a television console would be
ideal) by building up a small box round the
speaker chassis. Line the inside of the box with
eapanded polystyrene, which must be stuck to the

THE BBC’s decision not to develop stereophonic
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wood really well to avoid “tizz”. Offcuts from
polystyrene ceiling tiles are suitable. Do not make
the box too large, since good bass response is to be
avoided.

Before screwing the back on to the box test the
speaker. It will be found that when the back is
held against the box without any venting the sound
is “boxy”. Slide the back panel to one side until
the sound is acceptable and measure the vent
space. A hole of similar area can then be cut
in the panel and the box screwed up.

The treble unit should be 64in. or less and must
be of reasonably good quality (I have used the
6iin. Celestion speaker salvaged from an old
Deccalian gramophone with quite good results,
although a more expensive Wharfedale unit is
worth the extra cost).

This can. for purposes of experiment. be stood
cone upwards on its magnet on top of the middle-
range box and should be connected to the second
channel output with a suitable capacitor set in one
of the leuds (an 8ukF eclectrolytic works quite
etlectively here).

The bass unit should be in the right-hand corner
of the room. Stand the middle unit in the left-

—continued on page 265

- Woodwind ~o
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Fig. 1: The author’s arrangement for his loudspeakers,
indicating the area of ‘‘stereo’ effect (Focal area) and
the apparent displacement of the instruments of the

orchestra.
Treble
Left
jlinen amplifier
__I __I Middle
Diode .
Right
ta - A
= Pre-amp amplitier

i 1 Bass

~ ~

Fig. 2: A block diagram representation of the auther's
equipment set-up.
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Valve

VALVE keyer unit provides the most

elegant means of keying an amateur c.w.

transmitter. The unit described in this
article is designed to key the cathode of the
untuned buffer stage which normally follows the
v.fo.; it may also be used to key a crystal
oscillator (Figs. 1 and 2). In most circuits of this
type the resistive elements in the delay network
connected to the control grid of the keying valve
are made large and the capacitive elements
relatively small. This means that it is only
possible to vary the keying characteristic by a few
steps, normally controlled from a switch. 1In the
present design the capacitive clement is made
large and the main resistive element is a 0-5M()
variable resistor. This circuit configuration allows
the transmitter keying characteristic to be varied
over wide limits by means of a continuously
variable front panel control. Apart from allowing
the operator to obtain the exact keying charac-

} +150V
stab.

i

*From
VFO

Fig. b1 A typical untuned buffer stage where keying is
incorporated in the cathode circuit.

Keying

By A. D. Taylor

July, 1965

Circuit

GWS8PG

teristic which he requires, this system has the
additional advantage that if several transmitters
are in use the keyer can be adjusted to meet the
individual electrical characteristics of any one of
them in a few scconds.

Circuit Description

The power supply is required to provide 150 to
200V at a few mAs and 63V at 0'6A. The simple
half-wave circuit shown in Fig. 3 was used because
the components were available but a full-wave or
bridge arrangement such as would be provided by
the transformer and rectifier from a discarded 1TV
converter are equally suitable. The reservoir
capacitor C1 has R1 connected across it as a safety
bleeder. The grid bias delay network for V1
consists of R2, VR1 and C2, the delay time being
controlled by VR1. The 1200 resistor is provided
to prevent a direct short-circuit being applied

% —t-0 A
Keyer

OB

@) (b)

Fig. 2(a): The Pierce crystal oscillator and (b): the
circuit modified somewhat.
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Fig. 3: The relatively simple
valve keying circuit. This
particular  power  supply
arrangement  was adopted
as a matter of convenience,
and a full-wave circuit could
easily be used instead. The
double-triode 6SN7 may be
replaced by two 6)5's if

D 643V,
V1

across C2 when the key is closed. It
climinates sparking at the Key contacts.

The operation of the circuit is simple. V1 is
- connected in scries with the cathode of the stage
to be keyed. With the key up cut-off bias is
applied to the grid of VI, the valve does not
conduct and the keyed stage is inoperative. When
the key is pressed the bias on the grid of VI decays
and the valve begins to conduct. switching on thc
keved stage. As the rate of decay of the bias is
controlled, shaping is introduced and the trans-
mitter carrier comes on smoothly and without a
click. When the key is raised the bias on the grud
of V1 rises, again at a controlled rate. thus
smoothly cutting off V1 and the stage which it is
Keying.

also

Construction

Even with standard sized components the whole
unit can casily be accommodated on a 6 x 6 x 2in.
chassis. There are no special layout arrangements
and the components can be arranged in the
configuration most suitablc to the individual
constructor. The only point to note is that the
negative terminal is ‘“‘live” and the positive
terminal earthy. If an electrolytic capacitor of the
“can negative” type is used for C2 it must
therefore be carefully wrapped with insulation tape
to ensure that the ¢an does not short-circuit to the
chassis. It is also recommended that VR1 be
provided with a pointer knob and scale so that the
resistor can be quickly reset to any predetermined
value. The external connection to the key and
keyed stage can be via suitable plugs and sockets.

Operation

After the normal wiring check and a voltmeter
check to ensure that the power supply is function-
ing correctly the unit should be connected in series
with the cathode of the keyed stage aus shown in
Fig. 1. Monitoring on a receiver it will be found
that when VRI1 is at minimum value the keying is
fairly “hard” but completely free from clicks.
As the resistance of VRI1 is increased the Keying

will become progressively softer and cxhibit a
pleasant  “ringing ”  characteristic. Near the
maximum value of VRI keying “tails ™ will

become appurent and this part of the range should
not be used. Over the remainder of the range it

desired.

should he easy to find a keying characteristic to
suit any individual preference.

It should be noted that under “key up”
conditions there will be about 150V across the key,
so normal safety precautions should be taken if a
keying relay is not employed. In low-level keying
of this type it is also essential that the succeeding
stages of the transmitter be designed to accept the

removal  of the r.f. drive without sustaining
damage. Most modern transmitters are designed
in this way.

As it stands the unit will key most low-power
stuges without noticecably reducing anode current
or r.f. output. If it is found that the output is
reduced with the keyer in circuit, however, this
can be corrected by connecting one or more 6J5§
triode valves in parallel with V1 and thus reducing
the " nsertion resistance ™ of the keyer.

All this

NON-LINEAR RESISTORS @ METAL
OXIDE TRANSISTORS @ MEASURE-
MENT OF INDUCTANCE @ TIME-

BASE STABILISATION plus THE
LATEST INSTALMENT OF THE
“OLYMPIC” TRANSISTOR TV »plus

REGULAR SERVICING ARTICLES and
FEATURES

| and more n
Practical Television

July issue—on sale June 24
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Correspondents

I aM 15 years old and would
like to correspond with someone
of roughly my age and who is
interested in radio.

Robert Girdo.
111 Cooper Road,
Birrong, N.S.W.,
Australia.

I wouLp like to correspond
with other P.W. readers of any
age and country, particularly
radio service men. | have
already modified a PCR-3 into a
console-type  with a  built-in
aerial and it is working very
well.

D. Arthur Samuel.
Arunuganeri.
Tirunelvelly,
South India.

The 0Id Times

I wish T still had all the
various publications T have pur-
chased relating to radio since the
1920’s. Everything relating to
the earlier days of radio is of
interest, and those earlier days
had something which is lacking
today in this age of the transis-
tor.

Some years ago, during my
travels in the Western High-
lands and Skye, I gathered a
number of ancient battery recei-
vers from attic and byre. In this
way, I accumulated quite an
assortment of valves and com-
ponents; and how well were sets
made in those days!

My teenage son and T get a

great deal of fun out of base-
board hook-ups with these old
components. At the moment he
has a short wave superhet with
an ancient Ever-Ready fre-
quency changer, two VP2's, a
220 Pen and a double triode out-
put  valve and home-wound
coils, which really wheels them
in.
We dabble in modern transis-
tor circuits from time to time
but these somehow do not seem
to give the scope hobbywise that
was possible in those earlicr
days of radio.

R. A. Ball
Ross-shire,
Scotland.

NEWS AND..

MINIATURE VARIABLE CAPACITORS

The photograph below shows over twice full size, a new miniature
ceramic variable capacitor made by the JFD Electronics Corporation of
the USA. This is one of a new series with standard dimensions of
0-208in. x 0-280in. x 0-120in. In spite of their size, the capacitors
feature high stability in all the value ranges from 1-6 to 50pF.

NORTHERN AMATEURS’ CONVENTION

Manchester readers will be interested to hear that the newly
formed Northern Radio Societies’ Association is to hold a
convention at Belle View, Manchester, on 10th October.

There will be lectures, talks and demonstrations on amateur
television and radio, and exhibitions of amateur mobile
transmitting and radio control models.

VERSATILE MIC

New from the Communications Divi-
sion of S. G. Brown Limited comes
the “Dual Function” microphone
which, by operation of a simple
shutter mechanism, is transformed
from a conventional pressure-opera-
ted configuration to differential
operation. In the latter operating
mode the microphone is sensitive
only to sound originating in close
proximity to it.

SEACOM LINK OPENED

The Hong Kong-Malaysia link of the South East Asia Commonwealth
Telephone Cable (SEACOM) was opened recently by the Governor of
Hong Kong, Sir David Trench. At the ceremony in Hong Kong, Sir
David made inaugural calls to Jesselton (Sabah) and Kuala Lumpur.

For this new link, Cable and Wireless Ltd. layed two thousand miles
of deep sea cable between Hong Kong, Sabah and Singapore. The
SEACOM proiect should be complete by the end of 1966 when it will
connect Hong Kong with Australia and into the Commonwealth tele-
phone cable system across the Pacific and North Atlantic.
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NEW SIGNAL GENERATOR

The G.30 r.f. signal generator from K.L.B. covers the frequencies from
120ke;s to 240Mc/s in seven switched bands. The r.f. output which is in
excess of 100mV can be internally or externally modulated. The depth
of modulation is adjustable from 0-50%, by a control knob. The 400¢s
modulating frequency is also available at two sockets on the front
panel. The G.30 signal generator is priced at £24 I5s. K.L.B. Electric
Ltd., 335 Whitehorse Road, Croydon, Surrey.

STEREO AMPLIFIER KIT

From Daystrom Ltd., Gloucester, comes the Heathkit model AA-22U, 20+
20W r.m.s. stereo amplifier. Frequency response of the amplifier is |5~
30,000c/s --1dB and input sensitivity for magnetic or ceramic pick-ups is
émV. Twenty transistors and ten diodes are employed in the circuit and
power requirements are 100/250V 50/60c¢'s a.c.

The cabinet is finished in oiled walnut and has a brushed gold anodised
pane! with matching knobs. The amplifier assembled, costs £68 16s. while
in kit form the price is £43 18s.

RSGB SHOW DATES

This year's RSGB Show (full titte the international Radio Communica-
tions Exhibition) will once again be held at Seymour Hall, London, W.I,
from 27th to 30th October.

The Show will feature “‘design and construction’ and ten awards will
be made for the most outstanding home-constructed equipment,
components, and miniature transistor working equipment.

PULSE COUNT BY REMOTE CONTROL

it is now possible to measure the pulse and breathing rate of an
astronaut in space or a hospital bed patient without any instru-
ments connected to the subject’s body.

This has been made possible by equipment developed at the
Convair Division of General Dynamics Corp. of the USA. With
the new method the subject is placed between two sensing
antennae so that the subject’s body is in an electromagnetic
field. By the filtering processes of a preamplifier, the equipment
monitors the very low range frequency changes caused by
movement of the body in this field. These very low frequencies
are then amplified and recorded.
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BECAUSE OF THE LARGE NUMBER
OF OUTSTANDING “SELL OR
LOAN" REQUESTS NOW HELD BY
US, WE REGRET THAT FOR THE
NEXT FEW MONTHS WE WILL
NOT BE ABLE TO ACCEPT ANY
LETTERS FOR THIS COLUMN.

Sir, | would be grateful if any
reader could sell or loan me . ..

...any details on the R1466 receiver
and/or the 19 set Mk. 3/T ""B” set and i.c.
amplifier and/or infra-red image-converter
tube type CVI47.—A. Hansen, 9% Stretton
Road, E. Croydon, Surrey.

... the circuit diagram or any data on
the Verdik S.| tape recorder.—R. Bruce,
123 East Parade, York.

...any information on the RIO7
receiver, serial No. 52.—W. Badz, |5
Somerset Crescent, Melksham, Wilts.

...circuit diagram andfor circuit
details of the Cossor CRI60I four track
tape recorder.—J. Phillips, 2 Brinkburn
Street, Chester Road, Sunderland, Co.
Durham,

... information or a circuit diagram for
the 34in. oscilloscope described in July
1956 P.W.—P, Laveridge, 46 Third Avenue,
Chelmsford, Essex.

...the service manual andior circuit
of the Hallicrafters $.38 recsiver.—2449053
SAC Armstrong, J. F.. 14 AMQ, R.AF,
Bishops Court, Downpatrick, Co. Down,
N. Ireland.

...instructions on converting R1392
from crystal to manual tuning.—G. Mus-
croft, 43 Central Avenue, Baildon, York-
shirs.

..any information on the Smith's
Radiomobile Mode! 4220.—I. H. Wand, 49
Derwent Road, Scunthorpe. tincs.

... modification details of the {9 Set
Mk. 3 and supply unit Mk. 2.—J. Peirson,
1} Cavendish Place, Newcastle upon Tyne 2.

...any information on a valve bearing
the markings: E*. V105, 10E/230. It is 2
large glass type on a Mazda Octal base.—
T. L. Kirk, 29 The Ridgeway, Fetcham,
Leatherhead, Surrey.

...any information on the Taylor valve
testar Mode! 45A.—W. Fraser, 69 Tone Hill,
Wellington, Somerset.

..any information, circuit diagram,
etc., on Indicator Type 62A Ref. No. 10Q/
37.—). Ballantyne, 1B Clouden Road,
Cumbernauld, Scotland.

.. information regarding the Marconi
CR150/4 receiver B. e.g. power supplies and
valve line-up.—C. R. Smallwood. 35 Dakin
Avenue, Fairfield, Buxton, Derbys.

... plans and data on the Bush TV 53. 62
series television sets.—J). M. Cushen. 51
Crawford Street. Invercargill, New Zea'and,

...any information concerning the
improvement of selectivity of the "A' sets
of the 19 Set Mk. 2 and 3/T, also detaiis on
the v.h.f. receiver PI104 (R1392, 62H).—
21, Franklin, 17 Hitherwood Drive, London,
.E.19.

. ..the circuit diagram or any other
information regarding the PCR3 receiver.—
L. D. Proverbs, 33 Park Road North. Acton,
London, W.J.

.. . the circuit diagram and information
on the Type 62 Indicator Unit Ref. 10Q’1300.
—A. Smith, “Cheery Vale", Ballykeep, Lur-
gan, Co. Armagh.

. . . the manual. circuit diagram, of
service sheet for the K.B. television model
FV3OL.—Y. A. Georgi. |4 Park Avenue,
tondon, N.22.

. .. information on the indicator Unit,
166A.-—K. Holmes, 2 Keswick Close, Plas
Newton, Chester.

. .. hiterature on the R.A.F. recewver
R1392D Ref. 10D 17745. | use one of these
but it appears to be getting less sensitive.—
L. Adlard. 24 St. Clements Avenue, Leigh-
on-Sea, Essex.
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“
A Ferrite Aerial ‘Q’ Multiplier
“

fail to give satisfactory results when, say, they

are used on holiday in poor reception” areas.
after dark. Strong Continental stations tend to
“blot out™ low-power local transmissions making
listening unpleasant or impossible. Also. these re-
ceivers are often used in cars. where a strong signal
is necessary to overcome ignition interference. and
engine noise. It is no simple matter to add a tuned
r.f. stage to an existing receiver because an extra
gang would be needed on the tuning capacitor. An
untuned r.f. stage certainly increases signal
strength, but it amplifies unwanted interference
too. If one is prepared to chip away at an
unaccommodating printed circuit board. a Q multi-
plier could be added to the i.f. stages of the
receiver, to enhance selectivity and sensitivity, but
this requires a certain amount of courage born of
desperation when the set is brand new.

The unit described here considerably improves
both signal strength and selectivity, It can be
fitted without major alteration of the receiver, the
only wired connections being to the battery. and
has no effect on performance when switched off.
The prototype multiplier. has been used for a
lengthy period in a hilly district in Devonshire.
where medium wave reception is notoriously poor.

MALL superhet transistor portables sometimes
N

Circuit

It will be seen in Fig. 1 that Trl1 aperates in the
common base mode. where its cut-off frequency is
much higher than in other configurations. and
performance is less likely to be affected by substi-
tuting slightly substandard transistors. R5 controls
positive feedback between emitter and collector,
due to inductive coupling between L1. L2 and the
ferrite rod aerial coil. The effect of applying posi-
tive feedback to the coil. thus increasing its “Qr
magnification factor. can be secen in Fig. 2, A
steep-sided response curve is produced. with high
voltage gain at the selected frequency. and a
narrow bandwidth. The normal working Q of such
a coil might be around 100. Carefullv controlled
feedback can push this to beyond 1.000. A practi-
cal limitation is imposed by bandwidth. If the
curve is too narrow and steep the higher audio
frequencies will be rejected. In fact, if RS is care-
fully set to just bclow the point where uncontrolled
regeneration takes place, the sound becomes very
muffled, indicating a marked lack of top response.

by D. Bollen

Construction

Gummed economy label 2in. wide is used to roll
a paper tube on a former +in. bigger than the
outside diameter of the aerial coil (see Fig. 3). L1
and L2. each consisting of ten turns 32s.w.g.
enamelled copper wire close wound on the paper
tube. are given a generous coating of polystyrene
cement which is then allowed to dry thoroughly.
A piece of paxolin {in. wide and t4in. long is cut
and drilled with eight +&in. holes and is then
cemented to the tube as in Fig. 3, A strip sawn
from Vero plain board would save drilling the
holes. All components except R4 and RS can then

R4
*22 k2

To recelver
On/oft
switch

¥ See text

+ve

tig. 1: The simple circuit of the device.

COMPONENTS LIST

R1 18k
R2 47k
R3 2:2kQ

R4 22k (see text)

R5  100kQ pot. combined on/off switch S1
Cl  1uF electrolytic 15V

C2 001pF

C3 10xF 15V

Tr1  OC44 or equivalent
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Fig. 2: These two response curves illustrate the effect of
the multiplier—the original curve shown in broken line.

o
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Fig. 3: Showing how LI and L2 are wound over the receiver gerial.

be mounted on the strip, close to the tube, making
a compact assembly.

Setting Up and Use

Remove receiver chassis from its case and
reconnect battery. It is important to check that
the oscillator and aerial sections are tracking
correctly. No amount of increased selectivity will
be of any use if the tuned circuits are not in
correct alignment. The simplest method of
checking this is to inject a signal from a free-
running multivibrator. This gives a virtually
continuous rasping note all around the band and
any reduction in volume at a particular dial
setting is immediately apparent. If careful
trimming does not produce good tracking the
simplest solution is to add a small trimmer of
around 10pF in parallel with the aerial trimmer
in the receiver. This should be accessible from
outside the case so that small variations in align-
ment, as one tunes around the band, can be
corrected. With " difficult ™ receivers this modifi-
cation alone can provide better reception of the
weaker signals.

The next step is to slide the Q multiplier tube
assembly on to the ferrite rod, positioning it

PRACTICAL WIRELESS
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midway along the aeral coil, and connect to
battery +ve and the receiver on/off switch. R4
is selected to suit the battery voltage. The value
given in Fig. 1 is for 12V, the highest likely to be
encountered. The correct value is that which just
causes oscillation at the minimum resistance setting
or RS. If oscillation cannot be obtained try
removing the tube and reversing it, also move it
fractionally along the aerial coil to the place where
maximum regeneration occurs. The tube can be
fixed in position with a sliver of matchstick wedged
between it and the aerial coil. With Q multiplier
switched off ensure that the receiver's alignment
has not been upset and correct if necessary. The
chassis can now be replaced in its case. 1f desired
S1 may be omitted and a preset pot used for RS.
mounted inside the case, so that the multiplier is
always in use when the set is switched on. This
is quite practicable as the total consumption of
the unit is not more than 100sA and the level of
regeneration is reasonably constant throughout the
band. However. the writer chose to mount R5 on
a bracket inside the case and drilled a hole in the
removable back panel of his receiver to accommo-
date the spindle, thus allowing critical adjustment
to be made when very weak signals were being
received.

(5]
H

Fig. 4: Here the rest of the
components are mounted on
the paxolin strip.

Ferrite
aerial

Select a station and increase RS, at the same
time rock the tuning knob slightly. It will be
found that the tuning becomes progressively
sharper and more critical until, near the maximum
setting of R35, there is a noticeable reduction of
treble response. Back off RS to the setting which
gives the best all-round results while ensuring that
the station is correctly tuned to the mid-point of
its bandwidth, The signal strength should have
increased so that with a reduction of audio gain
there will be an improvement in the sighal-to-noise
ratio. It is better to use a receiver which has some
form of slow-motion dial or tuning will be more
than delicate with the-Q multiplier in operation. Jli
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OR the realistic reproduction of speech and

music there are ce®ain minimum requirements

that the reproducing system must Ffulfil.
Although each part of that system s of
importance it is proposed in this article to discuss
only one part in the shape of the power output
jamplifier.

Stereo has in the past, and is even now, viewed
by many members of the general public with some
cynicism and a great deal of suspicion and one
doesn’t have to search very hard or very far to
find the reason for this deplorable state of affairs.
Many manufacturers have jumped on the stereo
band wagon and have turned out cheap and nasty
and sometimes not so cheap but still nasty
*“stereograms ” which, in spite of glowing and
most imaginative advertising, cannot produce
stereo except under very limited conditions, since
the speakers are no more than 2ft or 3ft apart.
The musical reproduction, too. leaves much, very
much, to be desired and. for the benefit of
younger listeners, this applies as much to the
wildest *“ pop” record as to the most sedate
chamber music.

One can, on the other hand, by the expenditure
of much coin of the realm buy equipment by
Quad Garrard and Decca, or for that matter by
many other reputable manufacturers (these names
come most readily to mind, since they, in fact,
form part of the author’s own equipment), and
enjoy the most perfect mono or stereo as human
beings can devise. The world being what it is.
rmmost of us have to compromise in one way or
janother, so here for the benefit of readers in a
flike sitvation is how the author resolved his own
stereo problem.

Having bought a Garrard transcription table and
Decca pick-up. together with a Quad stereo
control unit and Quad f.m. tuner, the author
found he lacked the courage to tell his long-
suffering wife that he wanted a pair of Quad
power amplifiers—for a mcre £45. At which
( .

point the decision was taken to build a suitable
stereo amplifier which had to- cost substantially

-less than a pair of Quads but had at the same time

to do reasonable justice to the Quad *“ front
ends ”, which, of course, takes us back to the
beginning!

The output from the Quad preamplifier is 1-4V
rms. into’ a load of 1M, which proved a
suitable starting point, the present amplifiers
putting out some 10W (intermittent peak) for this
input with approximately 18dB feedback (negative,
of course). At this point it would be advisable to
draw readers’ attention to the o/p stages of the
present design which are operated in the low-
loading configuration developed by Mullard some
years ago. Readers requiring further details are
advised to study the appropriate Mullard
literature, though it must be emphasised that sine
Or square wave testing must not be carried out
at anything near the rated output. Readers
possessing the requisite test equipment must limit
the output to 2W or less. If full-power tests are
desired these can be performed by temporarily
replacing the present cathode bias resistors with
270Q components, in which case, to save over-
loading the mains rectifier and transformer, the
valves of the other channel must be withdrawn.
The h.t. line must be checked before and after
withdrawal so that any rise in voltage can be
countered by a suitable resistor. Similarly with
the other channel..

CIRCUIT AND COMPONENTS

The. components, as with many designs, are
something of a compromise, mainly between cost
and efliciency. The output transformers, for
instance, are Elstone type OTML’s which, in the
author’s opinion. are good transformers—for the
money! An alternative to the above is the
Electrovoice D68A.  One could use much dearer
transformers which might make a measurable
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difference though, the author would venture to
state, not an audible difference unless one were
gifted enough to hear 20kc/s and ditferentiate
between distortion levels of 0-1 and 0-5%!

The personal opinion (for which no doubt T will
be taken to task) having been stated, the final
choice is left to the individual constructor.
Similarly every milliamp is squcezed out of the
power wunit and constructors wanting to use
ancilliary equipment are advised to use more
generously rated components. In all fairness,
however, it must be stated that the amplifier is
used every day, sometimes all day. and in two and
a half years it has had only one component
change, the 5Z4 rectifier. Good ventilation is
absolutely essential and has undoubtedly played a
large part in the long and trouble-free service the
author has had from his own amplifiers.

In actual fact though the mains transformer
could supply the mere SmA required by the Quad
it could not supply the 1-5A required by the
heaters, so T3 was added. Since the Quad
required a centre-tapped heater supply. resistors
R21 and R22 were added to provide this. Whether
or not T3 is required by individual constructors
will depend on the ancillary equipment and the
simplcst course would be to make T2 large
enough, not forgetting the rectifier, to cater for
all possible reeds. A more generously rated
transformer will be physically larger, so a certain
amount of component reshuffling may be required
to accommodate it.

After receiving a hefty shock from the still-
charged electrolytics several minutes after the
amplifier was disconnected. the bleeder resistor
was added, this having a value of 100kQ.

Keferring to Fig. 1 it will be seen that the
circuit is guite simple, though nothing has heen
sacrificed that would in any way improve the
circuit’'s performance. VI A, B are the two halves
of a high-gain 12AX7 doublc triode. the first half
being ussd as a voltage amplifier and the sccond

A

SPECIFICATION FOR BOTH CHANNELS

Input
Output

1-4V r.m.s. across 1-5MQ2 30 pF

2W max. sine or square wave
10W intermittent peak

Frequency 40 ¢/s—25 kcfs - 1dB 1\ at |-5W

Respo

nse 25 c/s—40 ke/s+2dB r.m.s.

Cross Talk 26dB

Hum &
N.F.B.

Noise —65dB at 10W
18dB

COMPONENTS LIST

Resistors:
RI 1:5M Q R14 8.2k (2
R2 470 Q2 *RIS 3-3k Q
R3 100 Q2 *RI6 2-2k Q
R4 680k €2 *RI17 82Q3W
RS IM Q *RIS 47 Q1w
R6 820 () *RI9 47Q W
R7 22k Q2 59, *R20 470 Q
R8 22k Q 59, *R21 100 Q2
R9 270k € *R22 100 Q2
RIO 270k Q R23 10k Q
RII 439 Q7 see R24 10k Q
RI2 439 Q f text *R25 100k €2
RI3 82k ()
All 109, £W carbon except where stated
VRi Ik €} fin. potentiometer
Capacitors:
Cl 100u.F electrolytic 25V
C2 0-05uF paper tubular 350V
C3 25uF electrolytic 25V
C4 0-05uF paper tubuiar 350V
C5 0-05uF paper tubular 350V
Cé 100uF electrolytic 25V
Cc7 100uF electrolytic 25V
c8 3,000pF silver mica 350V
C9, 10 16+ 16uF double can electrolytic 350V
*Cll 50uF electrolytic 350V
*Cl2  50uF electrolytic 350V
*CI3  50uF electrolytic 350V, rated for 200mA
ripple current
Transformers:
T OQutput transformer (Elstone OTML or
Electrovoice Dé68A)
*T2 Mains transformer. Secondaries: 300-0-
300V, 125mA; 6-3V, 4A with c.t.; 5V, 2A
*T3 Mains transformer. Secondary: 6-3V, 2A
Valves:
Vi 12AX7 V3 EL84 or N709
V2 EL84 or N709 *V4 5Z4
*Two off of all the above components are re-

quired except those marked with an asterisk.

Miscellaneous:

Length of tag board. Aluminium for [3}in. x 9in.
x 21in. chassis. Various tag strips. Six B9A and

three

Int. octal valveholders (two for sockets).

Loudspeaker plug and sockets. Grommets,

solder

tags, etc.
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Fig. I:

as a concertina phase splitter. R2 and R3 form
the cathode bias components for V1A, the n.f.b.
being developed across R3. R4, the anode load
for V1A, has been given a high value in an
attempt to provide the maximum possible gain
from this stage. C2 couples the signal from VIA
anode to V2B grid, RS being the grid leak for this
stage. V2B is the concertina phase splitter, a type
much favoured by the author primarily on the
point of balanced outputs. This type, unlike the
paraphase, depends only on the anode (R8) and
cathode (R7) loads for balanced outputs, these
being unaffected by changing valve characteristics
due to ageing. The output valves are operated in
the ultra-linear fashion, which bestows several
advantages upon them. namely the ability to
operate with the efficiency of pentodes though

The circuit of the left-hand channel of the amplifier. The right-hand channel is identical except for the common
power supply (V4, T2, T3, etc.—see Components List) which provides h.t.

and I.t. for both channels. *See text

feedback is from the transformer secondary to the
cathode of VIA by means of VRt and R20, C8
forming the h.f. feedback component. The reason
for using a fixed resistor in one channel and a
variable one in the other channel is somewhat as
follows: The value for R20 was found experimen-
tally and was found to be 470Q, which allowed
approximately 18dB of n.f.b. to take place. The
other channel was therefore provided with a tkQ
potentiometer so that it could function as a
balance control, being set up with the Quad
balance control at mid-position, which meant that
the full range of the latter control was available
should it be needed. Purely as a matter of interest
the resistance of the potentiometer when set was
found to be 420(), which brought it almost within
the 109 tolerance of the 4700 fixed resistor. The

with the low distortion of triodes. Negative value of the 470Q feedback resistor is correct when
~~—_ Inside rear bend of chassis
To TiL secondar,
B T1/ secondary To MC. To MC. ary
To
junction
CW,RZR,I:? OCK*at's < /
B socke
socket for preamp L ﬁocchka%%ﬂ junzzion
RH. channel h, octal plugs LH. dnb C1L,R2L.R3L

Fig. 21 The arrongement of loudspeaker and inpu

i A 2
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the 150 output is in use and will — )

have to be reduced to about
2200 for the 302 output.

In order to use the low-load-
ing configuration
bias resistors for the o/p valves
have been increased to 4390,

the cathode 2

X

@..._

WIRELESS
To suit

0
®

<

N\

which is a non-standard value
amongst some resistor manufac-
turers. If this value is unobtain-
able two resistors of 390 and
470 could be used in series. 11V
cathode bias across a resistor of : .

S

QQ}@

.ms
& s
'@_J_:
-

o]

4390 means a cathode current

®
%} %

% .

Y.

of 25mA, which in turn implies
a long valve life, good for the
amateur but pity the valve
manufacturer. The OTML out-
put transformers have two out-

= oot

]

!

0@@0 D

put windings which are used in
series for 15Q and in parallel for

e Aot
N

-~
LR

3, but whether the two wind-
ings could be used to run two
7-50 speakers is open to debate
—and experiment.

CONSTRUCTION

The chassis is made of aluminium and has an
overall size of 13}in. x 9in. x 24in. and is drilied
according to Fig. 4 It is about as.small as
possible  without overcrowding and wiring
difficulty.

Wiring is much eased if the tag panels are wired
first, leaving sufficient wire to reach from the
various tags to the respective pins on the valve-
holders and decoupling capacitors, these wires
being appropriately sleeved, red for h.t.+, yellow
for anodes, blue for grids, etc. It will be noted
that components used in the left and right hand
channels are coded L and R respectively.

As with any other electrical equipment the
components used influence the performance to a
greater or lesser degree, so that if the amplifiers
are to give of their best the components used must
be of good quality. It is hard to single out any
components as being worthy of particular
comment but it has been the author’s experience
that coupling capacitors can cause much trouble
if they leak, so they should be new and not
salvaged. C12 and C13 have a hard life and a
busy one, so here again -are two components
deserving some comment. Apart from a suitable
working voltage C13 should possess an adequate
a.c. ripple current rating; since the total d.c.
current is 120mA a ripple rating of at least 200mA
is desirable.

The Quad control unit used Painton plugs and
sockets for connection to the Quad power
amplifiers, but when the author inquired locally
about purchasing the requisite sockets for use on
his own amplifiers he was told that they were only
obtainable in minimum quantities of one gross!
It was considered cheaper to substitute the
Painton plugs and sockets with octal ones and
these can be seen in the photographs. Two small
four or five pin non-reversible plugs and sockets
should be used for the speaker outputs and these
are suggested because they can be wired up so
that the speakers can’t be wrongly connected.

Fig. 4: Drilling details of the chassis.

This is done quite simply by wiring the output of
one speaker to the two pins spaced closely
together and the other speaker to the two pins
further apart, thus the speakers will work when
plugged into the right socket but not if plugged
into the wrong one. Also the feedback capacitor
C8 in both channels and R20 in one channel can
be wired across the two unused pins. Whilst on
the subject of wiring it would be as well to
mention earth wiring. All the earth points in each
channel should be connected together and earthed
at one point, near the input as shown, minimising
the signals flowing through the chassis and hence
any possibility of instability or mutual inter-
ference. The centre spigots of all valveholders
should be earthed and should not, as is sometimes
done, be used as a tie point for different
components.

Having carefully earthed all components that
require earthing we still have to dispose of the
a.c. carrying wires and in order to reduce hum
radiation to the minimum all wires carrying a.c.
must be tightly twisted together and pushed well
away from aill high-impedance points. Where
valve heaters are wired from valve to valve it is
possible. due to voltage drop, for the last valve to
be undernourished, particularly if light-gauge wire
is used. It is therefore advisable to wire each
amplifier separately from the transformer output
using fairly heavy gauge wire.

The author would like to, if he may, recap on
one or (wo points that were only briefly
mentioned earlier on. Output transformers, for
instance. It is quite true that the output trans-
former is literally the heart of an amplifier and
more 30 when large amounts of n.f.b. are used,
since this can lead to instability with a poor
component. Where only moderate degrees of
feedback are used, as in the present design. one
can get away with a cheaper transformer. This
doesn’t mean to say a dearer transformer should
not be used. On the contrary, for it will improve
amongst other things transient response and

—continued on page 265
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AMPLIFYING
the *“‘Junior”

Crystal Set+2

by E. V. King

A 2-transistor
amplifier for
this P.W. begin-
ner’s receiver

ANY readers have written asking for details

of a suitable amplitier to use with the Junior

Crystal Set +2 (P.W. May, June and July,
1964). It was pointed out that most amplifiers
described  in this journal and sold by radio
dealers would probably suit, but would doubtless
overload on the output from this small receiver.
This article is written to help those beginners who
would like to build a home-made amplifier and
usc it in conjunction with this receiver.

In view of the fact that transformers usually
introduce some distortion it is best to keep their
number to a minimum, and in the design to be
described no output transformer is required. The
amplificr is preferably used in a separate cabinet
with a jack that plugs into the receiver in place of
phones when loudspcaker reception is required.
The output will be equal in volume to most tran-
sistor receivers, but since no feedback is applied
and the first stages are reflexed and regenerated,
Hi-Fi quality is not to be expected. However, the
quality is as good as many commercial receivers,
and except for the enthusiast (audio!) will satisfy
most constructors and their families.

Construction

The method is similar to that used for the recei-
ver. Since some rcaders might like to use this
amplifier with other two or three transistor
straight receivers full constructional details are
givan.

A sheet of formica or paxolin is cut and drilled
as shown in Fig. 1. and fitted with 6BA bolts, nuts
and solder tags, to form anchor points for the
components..  All solder tags should then be
adequately tinned.

The driver transformer has small tags forming
part of the mounting clamp. and these are passed
through the chassis und simply bent over.

Wiring

Thin pve tinned copper wire is used. Make sure
that all wire and component ends are tinned
properly beforce attempting to fit them.

First of all sort out the resistors and solder
them in  position, following the arrangement
shown in Fig. 2.

The capacitors are fitted next. Observe the
polarity of the electrolytic capacitors, these must
be fitted as indicated. Finish off the remaining

PRACTICAL WIRELESS b2)]

connecting wires, including speaker, battery and

‘input leads from the receiver.

The transistors are wired in last of all. You
may fit sleeving over the leads, but this is not
necessary if you take care that they do not touch.
The lead connections, Emitter. Base and Collectog
are indicated in the inset to Fig. 4. Do not shorten
the leads, and gently bend the transistors down so
as not to take up too much space.

Testing

The unit is plugged into a 9V transistor battery
(VTY or equivalent). The speaker is connected and
the input leads are connected to the phone ter-
minals of the receiver. The receiver has previously
been tested on the phones before disconnecting
them. Receiver and amplifier are then switched
on, and the signal from the receiver should be
heard at good strength from the speaker. There
should be no sign of feedback (howling etc.) and
the quality should be quite good. Remember to
keep the speaker face downwards on the table
during this test. If you have a test meter, you can
check that the centre voltage at the bottom of R6
is 4:5 as in Fig. 4. 1t is, in fact, 45V from either
side of the battery. The no signal current taken by
each collector will be between 3 and 10mA, and
should be the same in each transistor. The current
(total) from the battery on full volume may be up
to about 80mA. The unit is most economical when
run at moderate volume levels.

The Cabinet

The prototype units were fitted in various
plastic sandwich boxes obtained from a walk-
round store. The following points might help
readers in their choice.

Some boxes are made of very brittle plastic

»

3

©) c
76 dia,

hole tor

on/Off
switch

(O)
Formica
chassis

r

Holes 1,
for 1%
transformer

& &

Fig. |: Details of the paxolin or Formica base, indicating
positions of the solder tags.

NEK:
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“The author’s ariginal amplifier chassis fully wired up and ready for mounting in its cabinet.
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on receiver

www americanradiohistorv.com

Fig. 2 (left): The complete
wiring diagram of the ampli-
fier.

Formica
chassis

switch

Fig. 3: The mounting of S!
which serves to clamp the
chassis to the case.
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HIGHEST QUALITY
AT LOWER COST =

World famous kit-sets anyone can build
The clearly written instruction manuals, issued with each kit, show you how

A KIT FOR EVERY INTEREST . . .

FOR HOME, WORKSHOP, LABORATORIES

NEW!! DE-LUXE ALL TRANSISTOR STEREO AMPLIFIER, AA-22U
At last, a British transistor amplifier with high power (20 + 20W) at
a reasonable cost, capable of delivering full power at all frequencies
in the audio band. Handsome fully finished walnut veneered cabinet.
New, compact, professional slim-line styling. Send for full specification
Kit £43.18.0. Assembled £68.16.0.

of this outstanding amplifier.

HI-FI A.M./F.M. TUNER. Covers F.M. 88-108 Mc/s. A.M. 16-50,
200-550, 900-2.000m. Tuning heart (£4.13.6 inc. P.T.) and printed
cireuit, I.LF. Amp. £21.16.6. Total Kit £26.10.0

6W DE LUXE AMPLIFIER. Model $-33H. An inexpensive
Stereo-Mono amplifier, with high sensitivity Suitable for Decca
Deram Cartridge. Kit £15.17.6. Assembled £21.7.6

"OXFORD” TRANSISTOR PORTABLE. Model UXR-2.
The ideal portable. domestic Med. and Long wave receiver.
Kit £14.18.0 incl. P.T.

IOW POWER AMPLIFIER. Model MA-I2. [deal for use

S5W HI-FI MONO AMPLIFIER. Model MA-5. A Iow-prlced
well designed amplifier. Printed circuit construction makes it
easy to build. Kit £10.19.6. Assembled £15.10.0

“COTSWOLD” HI-FI SPEAKER SYSTEMS. MFS or Standard.
Range 30-20,000¢:s. Either model. Kit £23.4.0. Assembled £30.15.0

MONO CONTROL UNIT. Model UMC-I. !|deal for use
with MA-12 or similar amplifier. Kit £8.12.6. Assembled £13.12.6

HLI.FI EQUIPMENT CABINETS. Large range, in kit form or

with models USC-| (Stereo), UMC-I (Mono) control units. assembled and finished, incl. Record Housing range, available to
Kit £01.18.0. Assembled £15.18.0 meet various needs. Details on request. From £7.15.0 co £44.2.0
S5in. OSCILLOSCOPE. Model CORLINICATIORNS
" § TYPE RECEIVER. Model
jo-12U. Wide band amplifiers RG-I Freq. cov: 600 kejs.-).5
essential for T.V. servicing, F.M. M /5'.I 7 Mg/.s -32.Mc/s A éw:.)-
alignment ete. T/B covers 10 ¢/s- scéea t}Jnin c.lrive R‘F “Front | :
500 ke/s in 5 ranges.  Kit £32.12.6. Pd" |$ d g bled d
Assembled £41.10.0. en S SHICE)
The ideal low-priced 'scope. aligned. Kit £39.16.0. Assembled
£53.0.0.

SEND FUR FREE BRITISH HEATHKIT CATALOGUE— MANY MODELS TO CHOOSE FROM

All models available assembled.

Deferred terms available over £10.

Free delivery U.K.

PA AMPLIFIER. Model PA-1. 50W amplifier.
For vocal and instrumental groups, guitars, etc.
4 inputs, 2 speakers. tremolo. Send for full details.
Kit £54.15.0. Assembled £74.0.0.

Legs optional extra [7/6 set.

50W POWER AMPLIFIER. Model MA-50.
ideal for PA work etc. Kit £19.18.0. Assembled
£27.18.0. Suitable Control Unit, model UMC-I.

RA-|
2%in. PORTABLE SERVICE QSCILLOSCOPE. Model OS-I.

An ideal light, compact 'scope for servicing and general work.
Printed circuit construction Kit £22.18.0. Assembled £30.8.0

“MOHICAN” TRANSISTOR GEN-COVERAGE RECEIV-
ER. Model GC-1U. An excellent portable for the short wave
listener. Kit £37.17.6. Assembled £45.17.6

VALVE VOLTMETER Model V-7A. Measures up to 1,500
v. (D.C. and r.m.s.) and 4,000 pk-to-pk. Res. OIQtOIOOOMQ
Kit £13.18.6. Assembled £19.18.6.

AMATEUR BANDS RECEIVER. Model
Covers the amateur bands from 160 to
Special features incl.: half lactice filter; 8
valves; Tuning meter; tuned RF amplifier stage.
Kit £39.6.6. Assembled £52.10.0.

REFLECTED POWER METER. Model
HM-11U. indicates whether RF power output
of TX 1s being transferred efficiently to radiating
i antenna. Kit £8.5.0. Assembled £10.10.0

LATEST AMERICAN SiNGLE-SIDE-BAND AMATEUR
EQUIPMENT. Now available from Gloucester. Please send for

details.
MULTIMETER. Model MM-IU. Ranges: 0-1.5 v. to 1,500
v. A,

C. and D.C. 0-'50“.A—|5A D.C. 0.2Q to 20MQ 4% in. S0uA
meter ., . Kit £12.18.0. Assembled £18.11.6

R.F. SIGNAL GENERATOR Model RF- IU Up to 100 Me/s.
Up to 100 mV output all
13.8.0. Assembled £19.18.0

fundamental, 200 Mc/s. on harmonlcs
bands Kit £

it -«ﬁ%‘wh e

5, Lh} ﬁé

translstcr CerUItrY
and up to .5 A output.

REGULATED POWER SUPPLY.
Relay overload protection.
Adjustable current limiter.

Model IP-20U. All

Up to 50v.
Kit £35.8.0. Assembled £47.8.0

AMATEUR TRANSMITTER
Model D X-40U. Seli-contained

L 80-10 m. Power input 75 w. CW.,
* 60 w. peak C.C. phone. Qutput
40 w. to aerial. Prov. for VFO. Kit £33.19.0. Assembled £45.8.0

DAYSTROM LTD.

Dept. P.W. 7, GLOUCESTER, ENGLAND

A subsidiary of Weston Instruments Group, manufacturers of the

WORLD'S LARGEST-SELLING ELECTRONIC KITS

AMATEUR TRANSMITTER.
Mode! DX-100U. Covers al!
amateur bands. 160-10 m. |50w
D.C. input, self contained wit D X-100U

power supply, Modulator, VFO. KI[ £79.10.0. Assembled £104.15.0

Please send me FREE BRITISH CATALOGUE (Ye!/No) l

I Full details of model(s)..

pw—7 |

I o e e - - - - o - e = o)
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)lnother step forward . . .

AN IMPROVED AVOMETER
Model & Mk 1

@ Fused ohms circuit provides increased protection
against inadvertent overload.

@ !mproved temperature coefficient over whole range.
With the aid of a range of d.c. shunts, measurements
can be made up to 400 amps d.c.

This new model incorporates increased sensitivit.

- the lower AC ranges and wide frequency characteris
tics, with the traditional AvoMeter featuresincluding
the AVO automatic cut-out mechanism and inter-
locking rotary switches for quick range selection.

Werite for fully descriptive Folder or for camplete Catalogue of AVO Instruments

é EW LA IXP AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.1 - ViCtorig 3404 (12 Iines)

(LT

e
e il

e

S

BARGAINS FROM

RSGB BROADWAY ELECTRONICS

L it

AMATEUR RADIO GARRARD A.T.6 HI-F1I Autochanger G.C.8 mono cartridge—

£9.19.6. post free.
GARRARD AUTOSLIM 4 speed changer—£6.10.0. post tree.
HANDBOOK 12in. ALTHAM SPEAKER with built in tweeter 3 ohm ar 15 ohm
7.000 Gauss Magne Only 29/6, postage /6.

IAYDON CABINET (17 x 15 x 8in.) designed to take a 12in. Heavy
Third Edition Duty Speaker. 50/-. postage 7/G.

The Famous B.ML3 XTAL MICROPHONE with neck lanvard
30/-, table stand for above 9/g extra. Xtal msert 7/3.
GUITAR PICK-UP complete with ¢lip und screened iead—12/6.
3-WAY PUSIH BUTTON UNITS. Each button operates a 4-pole
2-way switch—4/6.
BARGAINS IN TRANSISTORS. Mullard RF Packs 0C44 two

An invaluable volume of 544 0OC45. 12/6; AF Pucks OCBID two OCB1, 8/6: 0OC44, 3/6; 0Ty 3/-:
pages, containing almaost 700 cir- ?C;HL 2!3{ 07922. %Ic-::zg)Alﬂélglot(l)ecﬁ&_IS:lcé%TO. 6/6; AF 117. 8:6: ORP12,
i d charts, with over 100 photo- 1ght cell, 5 9, : . .
gragt‘:;B::d vty the whole ficld of TRANSINTOR ELECTROLYTICS 1.2, 4. 5. 5. 10, 16, 32 50, 100
A g ~ fd. ail at 15 volts—1/3 each.
i Amal‘f}"! Radio "Ch“'q".esl from er“"-d“me" McMICHAEL TELESCOPIC TV AERIAL 23in, extends to 45in..
; tal Sl? u.h.l. ransmm.ers, aerials, test equipment, Fitted with coax plug, will suit any set. Only ~i6.
single sideband, propagation. etc. Each of the CARTRIDGES. Acos ¢7-1G_Low Output. 67-2G Medium Output
22 chapters contains much information in suitable form GP59-5 Lligh Output, Garrard GC2 ot GC8 al) with mounting bracket
for beginners to experienced amateurs and radio en -
thusiasts. Ronette /-

8 ohm munetic 3/-:
X

MORE THAN 25,000 COPIES ALREADY SOLD tal. 4/-: 2.5mm plugs

Bound in maroon, buckram linson. Price 34s. (by post
36s, 6d.), and $5.50 post paid in USA and Canada

3. .
ith tack SCREENFED,
Single pole with on/off plate. 2/6.

Further details of other RS G B publications, informa- NEON PANEL LIGIITS. 240v. A.C. Arcolectric. 2/8.
tion about membership of the society. including a [ree copy TERMS: C.W.0. OR C.0.D,
of the mo:uh_ly R S8 G B BULLETIN, and the book itself

)

e be e o e v emram | BROADWAY ELECTRONICS
Dept. PW, 28 Little Russell Street, 92 MITCHAM BOAD, TOOT]NG, S.W.17

London, W.C.1. HOLborn 7373, 2444. Phone: BALham 3984
(four minutes from Tooting Broadway Underground Station)
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— which makes it difficult to cut
OC?1 SR s the speaker hole out without
et causing cracks. The softer grade
:/ of plastic seems better, and inci-
u — dentally gives a more mellow
This winding S note to the receiver. The best

is not earthed
to ampiifier
O

terminals

way to cut the speaker hole was
to drill a hole and use a fretsaw,

E
13
B;f,t;g: Final rounding being done with
H sandpaper so that the speaker
H itself is about 4in. larger than
- - the diameter of the hole.
T2 [+
100uF Another way to cut the hole
is to roughly burn out a circle
L of plastic with a hot soldering
iron. preferably near an open
St window. When the plastic is
3550 On/.OfN cold it may be gently filed or
’ B sandpapered to the correct size
and shape. Speaker, or any open
+ve line grained cloth, may be stuck to

the inside of the cabinet with
Unibond or other adhesive. The
speaker may be similarly stuck
on top making sure no adhesive
touches the “cone”. If the

speaker has fixing holes it may,
of course, be mounted with nuts
and bolts.

The chassis itself is fitted into
the plastic box by drilling a hole
to take the toggle switch barrel
and then fitting an extra nut on
the outside. The battery will fit
in the bottom of the case or
stand at one end, preferably
near the amplifier chassis.

Using the Amplifier

The amplifier chassis mounted on the front of the case, with loudspeaker and

battery also in place.

COMPONENTS LIST

Resistors:
RI 18k} R4 10002
R2 100 () R5 54
R3 1:8kQ R6 5Q

All 109, W carbon
Two 1042 resistors in parallel can be used to
provide 50 for R5 and Ré if the single component
for each cannot be obtained.

Other Components:
CI, C2 100uF electrolytic capacitors 25V work-

ing.
Trl, Tr2 OC8I transistors (Mullard) preferably
matched.

T 36 : 141 ratio input transformer (Radio
spares T/T3).

S| On/off toggle switch.

9V battery. 35(2 permanent magnet loudspeaker
any diameter. One miniature jack plug to match
socket on Junior receiver. One pair of battery
clips. Piece of Formica, Plastic case. Solder
tags, nuts and bolts, wire, sleeving, etc.

As so far explained the Junior
Crystal Set remains as it was
and phones may be plugged into

Magnet

Tin-plate

washer 350 Loudspeaker

4
Boit

Speaker cloth Cloth glued to panel only

Fig. 5: How the loudspeaker is mounted to the case. Four
washers (two only shown here) hold it in place.

it at any time. If loudspeaker reception is required
the amplifier is plugged-in in lieu of the phones
and both wunits are switched on. No volume
control is necessury as the reaction control on the
receiver suffices.

With this amplifier there should be no troubles
with whistles and howls . . . this is the usual
trouble which occurs when a reflexed regenerated
circuit is amplified, |
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on the

MONTHLY NEWS: FOR DX

Short Waves

LISTENERS

All times are in G.M.T.

All frequencies are in ke/s.

The Broadcast Bands—by John Guttridge

Conduit (Wolverhampton) reporting  the

European English Service of Radio Japan,
Tokyo, just readable at 0800 on 15,135, at which
time the General Service on 15310 comes
through well. A QSL from this station like one
from Radio Peking had no details. English to
Europe from Peking. he says. is now from 2030~
2125 and 2130—2225, probable frequencics being
7,080/9,457.

Both J. Mills (Billericay) and D. Owens
(Ipswich) report good reception of Radio Pyong-
yang, North Korea, with English between 1800—
2000 .on 6,520, although ss.b. and c.w. inter-
ference sometimes spoil the signal. Fair reception
is also possible on 7,390.

The only South American information this
month comes from E Conduit who reports that
the QSL from Radiodifusora Argentina al
Exterior (Sarmiento 151, Buenos Aires) gives
details of the frequency only.

New frequencies for Voice of America.
English to Europe (transmitter locations in
brackets where known) are: 3.980 (Munich) 0300
-—0730, 1400—2315. 5,995 (Greenville), 6.080
(Tangier), 6,095, 7.205, 9.540 0300--0730; 5.995
(Tangier) 1630—2245: 7,205 (Thessaloniki) 1500—
2245; 9,760 0300—0730, 1830--2245; 11.790 (Tan-
gier), 15,295 0500--0730; 15,205 (Greenville),
17.780 (Greenville) 1400—2215; 15,290 (Tangier)
1400—2245; 1,196 (Munich) 0400—0430, 0500—
0600, 1630—1830, 2200-—2345. Full details are
available in a schedule available either direct
from the Voice of America, Washington, D.C,
20547, US.A., or from the US. Information
Agency. Amcrican Embassy, P.O. Box 444, Gros-
venor Square, London, W.1.

According to E. Conduit, date and frequency
only are being given on V.0O.A, QSL cards at
present. A full QSL he suys will be given by
United Nations Radio, United Nations, New
York, which uses V.O.A. transmitters. The 1800—
1830 European Arabic. English and French
transmission is once again on Fridays only he
says, frequencies being 17.800 Greenville /15.250
Greenville /21,485 Bethany/15.180 Tangier.
Another United Nations transmission is reported
from 0630—0700 on 7,250 Tangier by M. I
Smith, of Heylor in the Shetlands.

J. W. Smith (Anstruther) and R. Selby (Chel-
tenham) have both supplied information about
the Sunday “ Happy Station” programmes from
Radio Nederland, ~International Service, (P.O.
;Box‘zzz, Hilversum).,  Details are 06000720,

FIRST call this week is in the Far East, E

0730-——0850 on 9,715/6.025: 1030—1150 on 9.715/
6.020/5,980; 1400—1520 on 17,830/15,425/6,020;
1530—1650 on 15,425/11,950; 1900—2020 on
11.950/11,730/15,425;  2200—2320 on 11,800/
9,715/6,020.

Radio Nederland has also changed its schedule

again. English transmissions (not Sundaye) are
0400-—0450 49m.b. (Bonaire relay): 0700 —0730
31-—49m.h. 1400—1450 16m.b./15.425/6.020.

3000—2050 11,960/9.590/6.020 plus 25m.b. rclay
from Bonaire; 2100—2150 19m.b./11.730. Once
again frequency details would be appreciafed.

Slight changes have been made by Radio
Warsaw to its English transmissions for the
summer. The 2230—2300 transmission is now on
7.270/5,995/1,502. The musical concert
programmes at 1900—2030 and 2330—0100 are
now on 5.995/1,502 and 7,270/7,125/1,502, res-
pectively.

Letters from A. J. Dunning (Wellington, Som.)
and P Yates (Worcester) tell of * communications
satellites ” operating around the 16 and 19 metre
bands. Jt seems likely that the signals are
emanating from practical joking pirates. Has
anyone any further information? Another oddity

is the Rhode Island Radio and Television Servicc

reported in the evenings on 20 metres by R. J.
Boorman of Newton Abbot. Is this another
pirate?

Returning to more normal things, E. Conduit
gives details of this year’s test transmissions by the
Tnternational Committec of the Red Cross, Radio
Geneva (66 Boulevard, Carl Vogt), using the
S.B.C. transmitter on 7,210. Transmissians arc
from 0600-—0700, 1130—i230. 1500—1600. 2100
2200 on July Sth, 7th and 9th: September 21st,
23rd and 25th; and November 22nd. 24th and
26th. The programmes are comprised of ten
minute French, German. ltalian, English. Spanish
and Arabic segments. Reception reports are veri-
fied by a QSL card giving no details.

European QSL’s mentioned by E. Conduit are
Radio Sweden (Box 955, Stockholm 1) with all
details: Oy Yleisradio Ab, (Radio Finland),
Unioninkata 16, Finlund—date and frequency
only; and R.A.L. (Cuasella Postale 320, Rome)—
no details. :

Detailed information has been received from A.
N. Speight (Blackpool) about Radio Portugal’s
DX club. Membership of the club entails sending
in five correct reports on the station’s Inter-
national Service (not Portugese language) trans-
missions, plus a fortnightly log to maintain stand-
ing. Reception reports must state: | Date and time
ol reception indicating frequency; 2 At least five
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LAFAYETTE HA 63
COMMUNICATION
RECE!VER
7 valves + Rectifier. 4 Bands

‘8" Meter-

BI'O-ANL-Bandspread Tuning.
200/250v A.C. Brand New.
24 Gins. carr. paid.

STAR SR 40
COMMUNICATION RECEIVER
4 Bands 550 Kc/s—30 Mc/s. ‘S’
Meter-BFO- ANL - Bandspread
Tuning - Bumlt in speaker, 200/
250v A.C. Brand New.
18: Gns. Carriage 10/-.

STAR SR.600 AMATEUR
COMMUNICATION
RECEIVER
New crystal controlled triple
conversion de-Luxe 80-10 Metre
band receiver. Employs up-Lo-

date design and techniques.
95 Gins, S.AE. for full details.

LAFAYETTE TE-20A R.F.

SIGNAL GENERATOR

120 Kofs—39% Mc/s on 6 ran<es
Variable R.F. and A.F. outputs.
Large clear scule. Size 71 x 107 x
4iin.  200/250v. A.C. operration.
Brand New £12,19.6. Carr. 5/-.

0OS5/8B,U OSCILLOSCOPES

High quality Portable American Oscillo-
scope. 3in. c.r.t. T/B d¢/s-50 ke/s X Amp: (-
500kcis Y Amp:0-2Mcels. Powerxeqmrempnca
105-125v. A.C. Supplied in “as new’' condi-
tion, ully tested.

£25, Carr. 10/-. Suitable 230/115v. Transfor-
mer, 15/8,

CLEAR PLASTIC PANEL METERS

LAFAYETTE-46 RESISTANCE
CAPACITY ANALYZER
2 gk,
A,

2,000 mFd, 2 ohms, 200 megohms.

checks impedance. Turns ratio.
Insulation 200/250v. A.C. Brand New.,
£15, carr. 7/6.

h IN LONDON AG
OR CODAR EQUIY

TE-22 SINE SQUARE WAVE
AUD!O GENERATORS

Sine: 20 ¢.p.s. to 200 Kcfs on 4 bands.
Sguare: 20 ¢.p.s. to 25 Kc/s. Output
imp. 5000
ohms. 200/
240 v. A.C.
Brand new

RK140 STEREO TAPE DECKS

WITH BUILT-IN PREAMPLIFIER
4 Transistors, 4 Valves. Will record or
playback ¢ Track Stereo or Mono at 7}
or 3 IPS. 7in. spool size. Twin meter
level indicators, 4 inputs. Output 500
MW. 40-18,000 CPS response. Size 15 x
10 x 6lin., 200/250 volt A.C. operation
Brand New 42 Gus. PP, 15/-.

VARIABLE VOLTAGE TRANSFORMERS

All Martin Aundiokits
in Stock

Mullard| Brand New Guaranteed. Fully Shrouded. '\-\.'b -
0¢8] | input 230v. 50/60 c/s output 0-23v.
Two |1 Amp £4.10.0. 8 Amp £14.10.

for |5"Amp £9:10.0. 12 Amp £18.1
5/- _]2.5 Amp Portable 20 Amp £32.10.0.
Metal Case with Meter Fuses etc. £9.17.6.
ARMY FIELD
TELEPHONES TYPE F

Generator Bell Ringing, 2 Line Connec-
tion. With Wood Carrying Case. Fitted
Batteries. Supplied Fully Tested
Pair Carr. 5/-.

First grade quality.  Movinz Cail panel meters, £4.19.6.
available ex-stock. S.A.E. jor dlustrated leaflet.
Diseounts for quanti Avatlable as tollows. LAFAYETTE
Type MR 38P 1 2) /520, square 1ronts. ; HI-FI STEREO
2mA 22/6 10V, be .. 22/8 e HEADPHONES
SmA . .. 22/¢ ) . 22/6 160-—25-15,000 Cycles. Alr Cushioned Headband
ThnA |, .. 228 : 22/6 with cable and overload Junction Box. Brand
somaA L, .. 228 1mlv. b, 22/8 New Guaranteed. 82/6. P. & P. 2/6.
JoomaA .. 226 150V, b 2216
130mA 22/6 aeov. e DD 298
200 A 22/6  GOOV. DC DL 2278 TS-76 20,000 O.P.V. PUSH
mA .. 2206 Tav. DU 1D 22/8 BUTTON MULTI-TESTER b
GV, o 2216 Lv.ac o 22/8 Large clear plustic scale, simple operation, D.C.
: LI .o 226 bov.AC L, 22/8 volts up to 1,000v. A.C. voits up to 1,000v. Resi-
3005047 29/6 1+0-1mA . 22/8 IS0V.AC L 22/ stance up to 10 megohm. Current up to 250mA.
100-0-100ppA -, 208 1A Do .. B2/6 0 300V.AC . 22/8 Decibels, 20 to +36dB. Size 6in. x 4%/,In. x 2}in.
300- U'J'WV-A Lo 226 uALDG .- 2206 500V, AC 22/6 Complete with leads, batteries and mstructions.
Lma .. 2206 ")(X. ]1;«‘ 55 %g’g 8 Meter LA 29/6 ONLY £5.5.0. P. & P. 2/-
5V, hU PO - e
POST KXTRA. Larger sizes available—send for lists, TYPE 13 DOUBLE BEAM
l’LLUMINATED 4§ METER. [*!/zin. square front. Cal. in & units. 6V. lamp. | OSCILLOSCOPES
> P i R 3 are PP, -
29/6. P.P. 1/~ Ditto 2 5/16in. squarc 39/8. P.P. 1/-. ! Perfect order, £27.10.0. Carr. 20/-.
COSSOR 1035 DOUBLE
AVOMETERS || BEAM osciLLoscopes |SINCLAIR Xio AMPLIFIER | SAREDN] TEIHG.E STO
Guaranieed perfect order. £35. [IN STOCK. x10 = Kit  £5.19.6. | 2'5 S5 Mcls. Perfect order
Supplied reconditioned, Carr. 20/-. Ready Built £6.19.6. P.5.U. £2.14.0. £95. Carr. 30/, .
uaranteed perfect, e s
g() LD p£8 e Band N PM”LJLEIMETER(? i . SILICON RECTIFIERS
5 .19. ran ew—Fully Guarantee owes 200 P.LV 200mA  2/6
MODE ever prices. Supplied with leads, batteries | 200 P.1.V 6amp 5/6
MODEL 7. £12.10.0 and instructions. 1,000 P.1.V 650mA 716
800 1.V 500mA  5/6
Post & Ins. 5/- MODEL, PT-34 Jronr: |, ARG 400 P.LLV 3Jamp  7/6
1,000 0.p.v. 20,600 400 P.1.V. 500mA  3/6
AMERICAN TAPE 0/1()/00/250/1 000V. AC O/lOIa(JI?.SOIaOOIl 000V, [ 150 PV 165mA 1/
First grade quality American .C. D.C, WP.LY lamp  3/6
CarceNErandRnewlon e s O/lllOO/aOOmA DC o(soouuo/z,%m BELV. e amp 56
teed. Discounts tor quantities. g1 s p(_th!lm)l\IlF‘IEgﬂ - HED —
3in. 22511, L.P. 41 5916, P-P. 11, 2Zo0Pk N2mEd MINE DETECTOR No. 4A
3.‘m 8001 L. acetate mylar 10/- — g"’,%o H]f%”;/ﬁ Will detect all types of metals.
5in.” GOO(t. std. plastic  8/6 R, tPash Bk Fully portable. Complete with
sin. 900ft. L,P.acetute  10/- MODEL I'F1-2 instructions. 39/6 each. Carr.
ain. 1200ft. D.P. mylar 20,000 0.p.v. MODE L I\ll 201 10/-. Battery 8/6 extra.
5iin. 12001t. L.P. acetate 00 0.p.v 0/5{251250/500/2.500V . 30,000 o.
5iin. 1800ft. D.P. mviar 2216 OIIOIJOIoO()IZ S00V. AC | DC 0l 2.)/1/10/.)0/250/500[ BEST BUY/
7in. 1200ft. std. mviar 12/6 | 0/10/50/500/2,500V. DC 0/10/50/500/1,000V. AC | 1,000V Send 1/- P.O. for full cataloguc
7in. 1800it. .acetate 15/- Meg 015012 A 125/250mA DC OIIOIOO/ZDOIDOOV and lists,
7in, 1800ft. lal 20/- | 0/250mA 0/60K/6 Meg 0/50 L. A/10/250m A OpenYa,m. to6 p.m. Every day.
7in. 2400ft. D.P. my 25/- | —20 to + 36dB .01—3mFd 0/5K/500K /5 Meg @ Monday to Saturday. Trade
Posta,ge 2/-. Over £3 post paid. | 49/6. P.P. 2/6. 78/6. P.P. 2/6. 99/6. P.P.2/6. supplied.

R ] ;

/// A e

(RADIO):

Phiahe : GERRARD 82049153

_ Cables: SMITHEX -LESQUARE
LISLE STREET, LONDON,: W.C2-
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R.S.T. VALVE MAIL ORDER CO. wwiiiir

Open Daily to Callers
Tel. MiTcham 6202 2lla STREATHAM ROAD, MITCHAM, SURREY

| 6BAS 4/9 | SKTM 5=} 1001 9/- 88 | Lz - 8/« [DYS6 7= RTW51 43| 1PY35 8 Il 8/3
6BEG 419 | BK7G 1/3 { 1002 12/- 7le | A 10/6 [DYST k73 T 8 2 U
BLBHG Gle L GRTGT 4{8 ) tul’l 12/8 8/8 | 7193 1/8 | BR~CC 14/- 0 %
nBJG 6/6 | 6KOU  8/8 | Lod.bil 10/« [ 2507 b= | B0 3 | Elaol 15{

GBOQTA T8 | GK-G 8{- 10113 1218 | 30l 86 | BuAY S ALCS0 6/8

GBRT 10/6 | 6KSGT 2 10 2 G REEIL]

BB  7/8 | GKUS OOV

81N7  16/- [ 6LL bincl

cRwWs 88 | 614G ATPT4

BBWT7  8/8 1 BLIX ATPS

ac4 1.1) lv

Ae7

o8G7
GRHT

GCW4  14/- | 6837 5/~
602 3'I- 63K 7GT 4/9
sLG 218 | 68LTGT 4/9

83NTGT 4/-
6F1 9/~ | 68Q7 6/~

1'7Q7(1T 3[-
128A7

/8| ECCS8  8/8 l"MSl

8F5G 8- [ 6ULGT 10/- | 123G7 3/6 6/-| ECF82  6/- 6| PCFao2 8/8|Ul0t 11/- X7 28/-
8K6G  4/- | 6USG  7/6 | 12847 2/ 7{-|ECH21 9/- m nu ela PCF805 10/6| U251 11/6 XH1-5 5/-
6F8G  5/8 | 6veM  8/- | 128]J7  3/8 | 50C5  6/3 $/-|ECH35 18/- | Ezd5  4/9|PCF806 18/=-( U301l  12/-1Xpl-5  B/-
6F12  3/8 | 6V6G  B3/8 | 128K7 2/8 | 50CDAG24/9 2/6 |ECH42 §/-| BZ40  5/6| PCF808 19/8 U4n‘4 8/5| X815 10/«
6F13  5j- | 6V6GT 7/- | 128R7  5/- oOLG(xT 8i- 2/6 |EUHSL &/6 | EZ41  6/-|PCL82 UBOl  18/8| vCR97 228
6F14 12/6 | 6X4 3i6 | 1303 6/ - 6/- | ECH83 6/ | UZA0  B/6| P LS8 a/- UABC80 §/8( VCR139A
6F23 16 | 6X5G 4/9 | 19AQ5 78 78 4/8 719 |ECL80  6/-| EZ51 3/6|PClA4  7/-|UAF42 7/

8G6 2/8 | 6X5GT 7/8 | 2001 10/= | 80 §/- sl/- ECL82 8/8|Gz30  8/6/PCLS3 7/3|UBC4L 6/6|VCRELTB
6116 1/3 | 7B7 . | 20p2  19/6 | 85 15/~ 719|BCLEs  9/-[ GzZ32  9/-|PCLSG  8/9 7= 80/-
6J5M /8 | 7C3 10/- | 20F2  11/= | 85A2 8/8 8/8 {ECL86 8/6 GZ:M /9| PEN45 8/-\UBF80 6/8| VCEELTC
656G /6 | 7C6 8/~ | 2oLl 12/8 | 150B2 11/ 4/9 |EF36 8/- 5/-|PEN468 8/9|UBF89 8/ 80/~
6J5GT 4/8 | 7D5 8/- | 2004 14/- | 160C4 12/6 3/6 |EF37A 6/ HABCSO 8/-|PL36  8/6|UBL21 10/8(3FP7  30/-
616 8- | 7H7 5/-{20r5 12/ | 801 5/- ¢/-|EF39  B/-| KT36 82/8|PLS1  7/-\UCC84 8/8|5CP1  27/6
6I7M  8/6 | 7R7  18/-125A6  8/6 |-807 7I9 oje|EF4L 88 KT66 12/-|PL82  B/- UCCRS 8/8|CVpts
617G 4/3 | 787 18/- | 251.8GT 4/6 | 837 8/6 E¥30 z;- KT76 7/8|PLs3  8/-|UCKFso 8/8 £4.0.0
6J7GT 7= | 7Y% §/- | 25¥5  8[- | 846 10/- 8/- |[EF80  4/8 | KTS1 10/-/PL84 6/3|UCHI1 7/9{ACR13
6K6GT b&/- 1 9BWe  8/-125¥5G 9/ 054 4/- 5/-1EF85  4/6 | KT88 20/-/PL500 14/8!UCH42 7/- 48.0.0

ETS OF VALVES
DAF91, DF91. DK91 DL92 DLY4 <« Set Of 4. 17/
DAF96, DF96, DK96, DL96 Set of 4. 2b/-
NEW TRANSISTORS
8/- oC81D 5/-

SPECIAL 24 HOUR SERVICE
OBSOLETE TYPES A SPECIALITY
QUOTATIONS FOR ANY VALVE NOT LISTED

Special 24 Hour

Express Mail ... . ,_BR

: 0oC44 5l= OCS 5/- [ols:7] 8/-
Postage 6d. per Valve. CW.O. No. C.O.D. Order Service ocss  Bi- OC8im/pr 1216 oceIn 6

NOW ADD F.M. RADIO to your MARTIN |
== AUDIOKIT SET-UP

with only 3 easy-to-assemble
prefabricated units

ST )

The unique and outstandingly successful system
developed by Martin Electronics whereby pre-
fabricated transistorised units can be 2ssembled
to make your own choice of hi-fi now brings
3 further Units, No. 15, 16 and |7 to enabie you

@ Sensitivity—20 micro-V to build a modern £.M. Tuner of axcepuonally

for 20dB  signal/noise
ratio: 5 micro-V for 40dB

A.F.C. — ensures easy
accurate tuning.

Tuning—88 to 108 Mc/s

Audio Response—Flat
from 30 to 15,000 cfs.

Controls—Tuning, and
on/off with switch through
stage for recording, etc.

View above shows Units 15, 16 and 17 assembled.
Below. the attractive escutcheon.

UNIT 17
2':":::‘ £5.126 Ao’ 57, Fowses e £1.17.6
condenser controls

SUPERB QUALITY FOR VERY MODEST OUTLAY
From Radio and Hi-Fi Stockists Trade enquirtes invited

MARTIN ELECTRONICS LTD. (545, Hish Street, Brantford,

good design and performance. Intended primarily
for those who have chosen an Audiokit hi-fi
set-up, the Tuner may also be used with other
good amplifiers if desired. With a few simple
connections, you will have a tuner of excellent
appearance to please the most critical ear, yet it
is surprisingly inexpensive.

A whole range of Audiokit Units is available which
you can assemble to your own choice with ecse and
complete success. Ask for the Audiokit leaffet.

oo e mm e o G D S SR S e e

1 MARTIN ELECTRONICS 1
1 154 High Street, Brentford, Middlesex I
F.M. Tuner Leaflet @ Audiokit Leaflet @
| Tick as required l
: Name .o ST O PRSP PITR :
Address.... a
1 1
I asbeeesbessialestitassaabaseibeibitstatTtuue i 7 l
T e s e s o - - o]
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minutes of a spoken programme with details of
items heard: 3 SINPO rating; 4 SINPO ratings of
stations on adjacent frequencies; 5 Details of
receiver and antenna and prevailing weather; 6
They must cover transmissions Feamed to the
listener’s area: and 7 they must be mailed within
48 hours of the date in question. Reports should
be sent to the International Service, Portuguese
National Radio. Rua Sao Marcal, 1-A, Lisbon,
Portugal. Reports on Portuguese transmissions
should be sent to Servicos Technicas, Emissora
Nacional de Radiofusao, Rua do Quelhas, 2. Lis-
bon. Portugal.

Some of the information demunded by this
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station is surely irrelevant and the conditions too
stringent. DX'ers like to listen to the station as well
as make lots of copious notes. Of course. a
number of details must be sent to establish the
authenticity of the report but this goes too far.

Finally, Radio Iran. R Howard (Stockport), 1,
Worley and E. Conduit say that English goes out
at 2000 on announced frequencies of 11,730/7.133,
although E. Conduit does not think these are the
frequencies actually used. A schedule forwarded
by R. Firth gives these frequencies also. D. Owens
(Ipswich) says the 25m.b. outlet is 11.715. So there
you are, checking of this station still seems to be
required

The Amateur Bands—by David Gibson G3JDG

of DX. The bands are improving, especially

the h.{f. bands. and even 10m opened up now
and again. Reports indicate that people find it
easier to listen on the h.f. bands.

Top band—mostly Gs. Europeans and Ws for
the vigilant around’ 1.800kc/s usually from 0300
GMT on. Although the 160m trans-Atlantics are
considered by many to be over. there are still a
number of American amateurs trving their luck
(and skill) on 160. Reports from Tlisteners would
be welcomed by these stations.

Eighty metres has produced mostly Europeans
but also a few Ws. Not many logs for this band
and only the stalwarts keep at it. Times to listen
for DX are from 2400 on.

Ferty metres, Sgt. Bob Garvey (Singapore) sums
it up: “Still the playground of the Continental
stations with occasional DX coming through .
The DX is there and through chinks in the noise
will waft a VK or W or even a JA., Try around
2200. A good antenna is needed for this band.

Twenty is going like a bomb! Times for DX
depend on the particular continent but almost any
hour of the day finds something of interest.

Fifteen has been spasmodic but when it does
open (which is quite often) almost anything can
arrive.  Times to listen are difficult to predict
with certainty but around 1600—1800 should
prove fruitful.

Ten metres is on the move. Occasional semi-
local G stations are giving way 10 G nets (instead
of 160?) and Europeans with the odd rare one
popping up.  Africa is getting quite common—
ZE/ZS, etc. Just for the record 5A1TK (Libya)
was heard to say that Central and Fast African
amateurs were giving RS S9 plus to VK stations.
Times to listen are afternoons and weekends,
particularly Sundays from 1400. Now for some
listeners™ reports.

(l UTTE o good month with a good sprinkling

Twenty Metres

Stephen Shaw (HE30. 130ft longwire): a.m.—
O6WBAG, OX3LP, VETBEN, CX3CO. ODSAX.
KP4BL, 6Y35RD, YVS3AIL, WSHWR/P/VDPY,
PJ2AA, VP2GTA, YVILA, 2C4CZ, KP4ACL,

P. Collins, Leeds (Cossor AC464. 90ft long-
wire): 0810—2214 on a.m.—VK3MR. KL7DLF,
VPSPR, OD3BU., FM7WN. F9YP/FC. VPiDU.
'W6H}_H, W7RSP, 524HT, COZAB, FO8GO,
PI3AL.

Nick  Roberts (G3UDE).. on holiday in
Cambridge. using two b.c. receivers. one to listen
on and the other tuned to produce a beut note in
the first.  This gave him a b.f.o. and the following
c.w, stations were raised on a 30ft wire thrown
out on the roof between 2145—2215: W3AQT,
40BM. 8NIB. 2LLSW, 1EVT, 3GJY, 9AW. 9BPW,
K40OBM, 3MTW. VEIRB. YV2AH and KVA4CI.

D. Owens, Ipswich (BC342-N, 150ft longwire):
VK4FJ. 4XK, 2ACD. CR4AJ, KIPIC/KP4,
9M2SR, SAITT, KP6UL, KC4BL, MP4TBN,
ZC4CZ, YVSAST, PY2PE, 5Z4AA, ET3DR. .
4X4DK, O9K2BY, 9Q5DO, ZMG6AJ, VP4VP,
KG4AM, KC4TL, KHGADT, SVOWG. All s.s.b.

A4552 (Surrey) using a CR100 and a joystick
antenna with a 100ft feeder: VE3CVL, PY2CK,
VOIDC, UOSAW, TN8BK, FM7WN, YV4BC,
HI4XAB, PYOMW. WAQIYW, VK3IMO, VESSK,
SVIBT. HPIAE, UDGKAK, UV3TP, SH3BX,
VF8ZZ, nearly all a.m.

Alan Dailey, Leeds (R107 and a coat hanger!):
KIIXG, UBSKFB, W2MG. 7Q7PBD. WASDAZ.
Inserting an ATU between the two brought in the
following from 1810—1820: KIDPR. [EUR,
ISIRUA, WB2PPP, IIKMZ, VE3CT, ET3USA.
Alan says this was a real eye-opener and suggests
that we run a * coat hanger” competition. no
lead or feeder of any kind between coat hanger
and the input socket. Any offers? Using a
crystal controlled converter and a proper antenna,
Alan  raised JASB8HK. VU2XNR, ~MP4MAH,
FG7XR (Guadeloupe). PZ1AX, KC4USB
(Antarctica), KB6EPN (Canton Island). KC4USN.
XE1YO, HK7AKV, ZP5CF, KH6BVS, VQO9HR
(Seychelles), ZD5SR, VK6XX, VP2GTA, HC8FN
(Galapagos), KR6CA, FP2RW. TNSTD, TU2AW,
MP4TBM. -

J. Ingliss (Alloa). with his faithful R1155 and
66ft wire. 22ft high, reports on a.m.: W3HQY,
INMM, ICTL. KG4AN and VESML (whao is 700
miles from the North Pole and runs 750W to a
dipole).

K. W. Chattenton, Middlesbrough (HE40,
14Mc/s dipole), on a.m. between 0030—0630:
DL4TX. OK2KBR, PAQIGA. DIORQ. OIGA,
8R1. 9KH. GB3IRAF. OK2KBR, MIZG (San
Marino). FIDO, SM7CRW.

J. Fletcher (Pontefract) sends in a huge log of
over 100 G stations. all on phone.

“Forty”™ is another forgotten 100kc/s where
only the keen and determined SWLs can make the,
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grade. If you can pull it in on 7Mc/s you can
do it on any band.

John Fitzgerald, Great Missenden (Hitachi
WHS837 eight-transistor portable, 20m doublet
E/W 18ft high). During the CQ SSB contest—

VK2UH, VK3AS, VK3ATN, DI6EP/LX,
HBOAFI@P, all around breakfast-time. Also
ZS1XR.

J. Ingliss logged on am. VK3ATN. YAd4A,
TE3AP, VP2GTA, VP2SM, UA4KED, GW3A.

R. Garvey (Cheltenham) heard on cw.:
VPYFT, W3MFW, W3KT, WA4TRS. WIEVT,
WB2NYN, WA2GTL, K2UCE, K8NVC, K3UKZ,
VE1ZZ, VO1AW, LX1PH, SVIYY.

Fifteen

P. Collins (Leeds) on a.m. between 0930—
2120: 6Y5XX, XE3AF, EL21, TU2RB, ZP3AL,
PY7VKN/P, 5X5JK, PZ1BE, W6FXZ, LU4FX,
KOLTL, CXZCN, YVSEG, PH3FL, MP4TBM,
UAYVB. .

A. Trickey, Bristol (R208, 75ft longwire, 50ft

high) on a.m. between 1340—1940: HIBIBA,
HI8ISM, ZS1AB, PYIBYS, SViIDL, 5ASTE,
HKA4AVL, EL8C, ZC4MO, 9Q5RB, 5AITK,

K9QCB, W4NZS, YVSAPW, VE3FBP, CNS8BS,
ZB1RM, OD5BU, ZE2KA.

Alan _ Jones (Chertsey): 6W8AJ, ZP3AL,
FM7WN, PYSEG, WA9GBB, CRSAS, KZ5MK,
TRSAFF, CR7FR, ZS1AB, 9LIWN, SVIDL,
5N2AAC, VWICR, 4X4QE, YAIAW, 9X5AV,
9K2AD, FG7XL, all a.m.

BRS26813, Gloucester (S640, 90ft longwire), on
cw.: KR6MB, S5A3TX, PY2AHM, 9Q5QR,
EP2RC, VOI1AW, WSFGO/MM, WG6HFB,
SH3JJ, ZE4JS. UISKAA, 9KZAN, ZC4JU,
ODSAX, W4KXV.

Ten
L. Cox, Pevensey (Heathkit Mohican and Hy-
Gain 14AVS vertical antenna mounted at ground

WIRELESS July, 1965
AYE, APQ, CID, RTF, FGW, CTiML. DLSSL,
6GC.

Alan Jones (CR100. 100ft longwire) on a.m.:
ZE2JA, CR7CZ, ZS6AMO. 912DT, DIYBF,
11PES. ZIN, PLJ, BVP, BBR, ZSF, JY. How
about a line from somcone with a beam?

News in General

Twenty is good for the Far East in the after-
noons—JiA8HK, MP4MAM, VU2NR, heard
1240—1435. 5Z4FB used to collect bus tickets!
Specials to listen for—KB6EPN (Canton Island),

KC4USN and KC4USB in Antarctica, M1ZG
(San Marino), UA@s on Sakhalin Island,
PY7BAL/©® TFernando de Novonha (mainly

7Mc/s), HK@QA (San Andres), KH6EDY (Kure
Island).

7ZC4MO is 6,000ft a.sl. on Mount Olympus.
7ZD5 and ZF1 are the new prefixes for Swaziland
and Cayman Island tespectively. VQIHB is
reported off on an expedition to Agalega, callsign
VQ8BFA. Sao Thome will soon be active under
CR5SP and VU2NRL is reported on Laccadive
Island. San Felix CE@XA and CEQAG are now
both believed QRT. VR2EK is on Fiji and
known to be active—s.s.b. on twenty. .

A number of readers complain about the
number of bad c.w. signals heard. The two main
moans are people who use bug keys badly and
the chirpy T6 notes. Wonder if it’s not partly the
fault of the other stations who always send a T9
report regardless?

Contests this month include—d4th-7th: CHC/
FHC/HTH QSO party. 6th: R.S.G.B. National
Mobile Rally at Wethersfield. 7th: Saltash and
District  A.R.C. Mobile Rally. 12th-13th:
National Field Day. 20th: Hunstanton Bucket
and Spade Party, listen for the talk-in station
around 1,980kc/s and the call to listen for s
G3AMN/A. 27th: D.F. Qualifying Event.
27th: Longleat Mobile Rally. July 4th: Fourth
2m Portable Contest. Deadline for next month is

level), Sunday, 1100—1215, all a.m.: HBYEF, GJ, July 1st. Please note that all logs must be listed
MP, DI9BF, 6EK, 2FL, 11BAE, LCF, BAD, FKF, alphabetically,
Model Band Generator Receiver Dial Tune
setting setting
PCR -
P a R PCR2| M.W. 600 kc/s | 600 ke/s (500 m) | M.W. padder
PCR3| M.W. 1,500 kefs | 1,500 ke/s (200 m) | M.W. osc.and r.f.
trimmers
M”Ds PCR | L.W. 171-4 ke/s | 1714 ke/s (1750 m) | L.W. padder
PCR2| L.W 300 ke/s | 300 ke/s (1000 m) | L.W.osc.and rf.
trimmers
Mr. W. V. Woods article under - .
this title, which appeared in last PCR |S.W. 15 Mc/s | 15 Mc/s (20 m) S.W.osc.and r.f.
month’s Practical Wireless, PCR2 trimmers.
aroused considerable interest. Fixed padder
Many readers already own these - —
ex-government communications PCR3 | S.W. | 2 Mc/s 2 Mc/s (100 m) S.W.| padder
receivers and in response to (120/43 m) | 6 Mc/s 6 Mc/s (50 m) S.W.l osc.and r.f.
numerous requests for alignment ’ trimmers
details we publish the accom- =
panying table of frequencies and PCR3 | S.W.2 15 Mc/s 15 Mc/s (20 m) S.W.2osc. and r.f.
admustments. (43/13 m) trimmers.
Fixed padder
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THIS MONTH’S
COMPONENT BARGAINS

465 Ko/s IF Transformers. Rtandard tvpe
1o sluminium can with trimmers, size 13in.
square, 1/6 each, 12/- doz.

Revaiver!T 9 o

1T except
for crystals packed with valves and com-
ponents, easily buildable into other gear.
1976, plus 6/6 carriage and insurance.

Output Transtormer, Standard pentode
tvpe 2/8, £4/- doz.
Mullard 510, Amplifier chassis complete with

Hner acrecning  section, stove enamelled.
716, plus Y postace,

Precision Wheatstone Bridge. Opporiunity
to build 100K wire wound pet, o watt
rating, 8§/~ only.  Also 100K 100 watt.
Amrerican made, 18/«, post /0.

10KV Maing Transformer,
1oy, primary, £7.10.0.

American niake,

FINE
TUNERS

30 pl with  fong
spndle as i,
1/6 or 12/- dozen,

MAKING
AN FM
TUNER

Avalable
at present »
18 3 very nlce
cadminm-pla« .
ted ¥.M. Tuner
cbasais with holes
punched for eoils and
otber componenta, alro
A nicely printed perspex
front, calibrated usual F.M,

frequencies. Real bargam 6/8 + 2/- or with
two-gang tunivg condenser 10/- + 2/- postage

\t.. SELF
~ ENERGISED
TELEPHONES

These require noa hat-
teriea;  in fact  they
buve onty to be cuu-
uected by a pair of
wites. ‘They ean thus
be titted into existing
bell encwts, Keeults
atr evtremely  pgoad
and wamntenance
cuats  are  nothing.

Bandsets only 15/~ cach, post ete. 2/6.
Fwo post free.

Microphone
Inserts

Awerlcan made, Dyna-
mic 1ype. Real bargain
at 2/8, plua 6d. postage

Morganite Potentiometer
Single and 2-gang {vpes
availahle, standanl size
withgoodlengthepu 1,
all uew. Single type. 1/-
each valies avail 1)

-

valies avalable 5K+
Ah. TR = 100K,
Fmez, = 1 weg., § meg. 4- § meg,

Where postage is not defin-
itely stated add 2/- all orders
under £3.

PRACTICAL WIRELESS

AUTOCHANGER BARGAIN

Garrard Auto-Slim
Record Changer
One of the nicest record changers
that this famnns company make—
Automatic sclection of records
which may be mixed—way aiso
be played manually. Finger tip
adjustment of stylus pressure,
Fitted with monohead—but
plek-up  wired for stereo—
suitable 200/250 A.C. mains.
Cabinet space required 143 x
L2m. with 4lin. above aud
Y below.,  DON MISH THIg
RIPECIAL SNIP only £5,15.0 (nost
aud msnrance, 6 6.

MULTI-METER
BARGAIN

Model mmmber BPleK. Exira wide
scale fitted corner wise for corapact-
ness, estra acenrate as it nses 10,
Cnuponent s, witivity 10,000
WL ranges,
voltage ap to . in o
< AL voltage up ty LYRY 5
rent ap to S
nee np to 2 oneg,
Capacitics 003 tn 42 mid and deeis
bels. Complete with anll instrue-
tiome and test prods and hattery
sor ohtus range, A real bargain uot
repeatable  once  stocks  cleared.
Price 89/8. ¢Carntiave and nsarance
b-

THIS MONTH'S SNIP
All the components for the «hort wave recewver as described In
May PRACTICAL ELECTRONICS. Unly 35/« posi free,
includes free carphone with headband.

ahtos per voll AL and 1,
[EXRN

e

MAINS POWER PACK

Designed to operaic transistor sets and snplifiers. Adjustable out s
put Gv—9 to 12 voits for up to DOOINA (clars B working). Takes
the place of auy of the following batteries: PP1-PP3-PP4-PP6-
PP7-PPY and others. Kit comprises: maius transformer-reetitler,
smoothing apd load resistor H000 and 500 mfd condensers, zener

diodr and instructions. Real snip at only 14/8 plug 2/8 post

INSTANT STAKT FLUORESCENT GEAR
Best make, ideal for bome or { dicksr—on i ¥
choke/trapsformer and power factor coudenser—40 watt 19/8, post
2/9, B0 watts 27/6, post 3/6. Normally £4 sud £8 respectively.

750 mW TRANSISTOR AMPLIFIER

? :

4 trapsistors including two
in push-pull input for crystal
or maguetic inicrophone or
pick-up—Iieed back loups—
senaitivity 5 m/v.

Price 19/6

Post and inzurance 276,
36 obw Speuker, 12/6 extra.

Muiti-Speed Motors

You can adjust this motor to
almost any speed you want. Jt
will work directly off A.C. mains
or if you require grcater power
or greater wpeed, work it through
2 wmetal rectitier. This motor Is
titted with a gear box enabling
speeds down as low as 1 1.pa.
te  bhe  obtaned. Price  19/86.
postage and  packing 4/ extra,

FLOODLAMP CONTROL

Dim and fnll switeh for cantreling photo fondiamps.
Gives two lamps in sei two lamps fall brilliance
and lamps otf, similar control of ather apnlance .
With citenit 3/6. plue . postaie,

Timer Kit
Bpecinl ofter of s components exonpt metal boa to \
maks mains ope radod nlerval tuner for photography p—
ete. 12/8 plus 2 6 past, ==

251

Speaker Bargain

12In. High-
tidelity loud.
speaker,
Highfiux
permanent
magnet type
with  either
3 ohm or 13
ohm speech
coil. will —

bandle up to 10 watts. Brand new by famous
maker. Price 27/6 + 3/¢ post and insurance.

Hi-Fi Speakers

L Ceramic magnel
xS roenghle eqinvas
tent tin 1201 round speaket), Bass trequens v
4050 s, Randie< up to 10 wattz, I'rive 33/6
plus 5 - carriage and ina. state whether |5
ohm or it olim,

Brayhead

Turret Tuner

Compiete with Band |
and Band 3 coila. Fewy
valves 10/- each ar with
vaives 17/6 each. Post
2. Knobs 3/6 extra.

Waterproof Heater Wire

16 yds. length, 70 watts, gelf reguiating
bewperature cantrol. 10/, post free.

Cabinet Snip

Thix fine cabinet
8a lllustrated but
less control knoba
{3 availablc this
month at &
special snip price
of 12/8 plus 3/6
post
insuranoce.
Size is 13#in.
x Yin. x
4In. and it
ia  mnicely
covered in
two  tone
Lea.

fab

Siemens High ,
Speed Relay

Twin 250 obm coils adjustadle
tension change over contact—
plat points 7/8, Post 1/-.

(55

Five Core Cable

Ideal for switching circuits, intercoms, P.A.
ruus etc. each core flex copper with rubber
insulation, cores covered uverall in tough
rubber or P.V.C. 8d, per yd. or 30 yda. length
154~ plua 5/- poat.

Making a Fan Heater

Miniature motor
laminated pules.
Operates off 20-30v. =@ ol

D.C. Original cost i

at least £3 each, 8/8 \If

plus  1/6 postage

and insurance. Mains model 8/6 plus 2/9

postage and insurance.

THERMOSTATS

Type ‘A Lo

np. tor contralling room heaters,
2 inz cupboard. Has spindle for
poibiter knole quickly adynstable from 304
071, 8/6 plus | - Bitabile box for wall
wemnhing, §fe, Poow ) -

Type "B’ [5 amp. ‘1bis is a 17 in. lobg rod
tape made by the Tamous Suovic
Co, Spimdle adin-ts this from -
WP Internal werew altera the
sefting so this eauld be adjustalile

over S to LOOG T, Suiable for
controlling  1nrvace,  over  kiln,,
Wnwerdion Beater or to make famestat or
Gre alirm, 8/6 plus 2/9 post and insurance.

ELECTRONICS (CROYDON) LTD

Dept, P.W.

266 LONDON ROAD, WEST CROYDON, SURREY

Post orders to: 43 Silverdale Road, Eastbourne, Sussex L
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WIREBECOMP BELECTRONIGS

WIRECOMP'S BARGAIN STORE

48 Tottenham Court Road, London, W.I
Thousands of bargains: Transistor Radios--Record Players
—Tape Recorders—Radiograms—HRock Bottom Prices

FAMOUS MAKE TRANSISTOR RADIO
THE “STELLA”

7 transistor portable radio. Long
Med. and Short wavebands. Fitted 3
tone switch and sockets for per-
earphone and external :
aerial; chrome telescobic aerial
gses fOurb Li 1v.btorch :l)am:g 4
lastic cabinet in beige and red. &y i ber
size 4 x 7 x liin. Excellent tone. e
3in. p.m. speaker. Comp with shoulder strap and external aerial.
Full guarantee. List price 17 &ns. £9 19 6
«1J. P. & P.5/-

WIRECOMP'S PRICE

NEW SUPER MINIATURE POCKET RADIOS
THE SINCLAIR MICRO-6. Sel(-contained pocket radio. Size
only 13/, x 1,4 X }in. Complete with earphone and detailed con-
struction data. Can be bBuilt for only 59/6
Mercury cell 1/11 extra (2 required).

TIIE SINCLAIR SLIMLINL. The new 2-transistor pocket radio
size only 24 x 1§ x 1iin. Micro alloy transistorised and printed

circuit. All components available separately. Easy to 49/6
assemble. Can be built for =
INTERNATIONAL BRAND TAPE—Fully Guaranteed
MYLAR BASE »\('ETA;!’E BASE

%% coroq-=a

3iin. Triple play, 600ft. 15/-  3in venaee 316

4in, Triple piay. 900ft. 1776  3in.—225{t.

5in. Double play, 1.200ft. 15/- 3in.—300ft. .............. T/6

5in. Triple play, 1.800it. 35/~  5in. Lons play, 900ft. 10/-

53in. Double play, 1,800ft. 22/  5iin. Long play. 1,200ft. 12/6

5in. Triple play, 2.400ft.  45/- Tmn. Stand. play. 1,200ft. 10/-

7in. Stand play, 1,200ft. 12/6 7in. Long play, 1.8001t. 15/-

7in. Long play, 1,8001t. 19/6  P.V.C. BASE

7in. Double play, 2,400, 25/- 5in. Stand. play. 600ft. 8/6
J 53in. Stand. play. 840ft. 11/6

7in. Triple play, 3,6001t, 8/6
P. & P. 1/- extra per reel, 4 reels and over Post Free

STEREO TAPE RECORDER SCOOP!

ELIZABETHAN
TYPE
LZ 511

A fully professional -
4-track, 3 speed 1 j
8tercophonic  Tape | E
Recorder-at almnost
hali price! 4 track record and reptay—Mono or Stereo. 3 speeds—T¢
i.p.8.—fast forward and rewind. Frequency response 40/16 000 c.p
i.p.s. Output 3 watts per channel to two 8in. X 3in. speakers in de
enclosures. 2 Vu record level meters; tape position indicator and anto. tape
stop;: inpuls for 2 tnierophones aud 2 radio/pick ups. Controls include: volume.
vle/ tor. bass etc.—duplicated for each channel. Takes Vin. spools. For
200/250 v. 50 c.p.s. Mains operation. Overall size (including speakers) 23 X 13
X 8in. Brand new and guaranieed. List Price 65 Gns.

WIRECOMP'S PRICE 396"8. Inel. 2 erystal mics, tape & spool.

Carriage & Ins. 15/- extra.

ELIZABETHAN TYPE LZ 507

1ligh quality 4-track Stereophonic Tape Recorder with unique “solid state'
transistor circuit. Biief spec.: 4-track recording, mono or stereo, 4 or 2 track
replay; 3 speeds—74, 3%, i} i.ps.; iast forward and rewind: auto tape stop,
output 2 Watts per channel to two 7in. X 4in. speakers in detachable enclo-
sures; frequency response 60/14,000 ¢.p.s. at 7} i.p.s. Tape position ndicator;
9 Vu record level meters; volume and tone controls for each channel: mput
for 2 mikes and 2 radio)| ups. Takes 7in. spools. For 200/250 v. mains use.
Overall size 22 X 15 X 7iin. Brand new and guaranteed. List Price 48 Gns.

wiRECOMP's PRICE 33 GnS. T Paokont 1 et r

PAMPHONIC HI-FI EQUIPMENT

TYPE 3001 Integrated Stereo Amp. List price £38/10/0. WIRECOMP'S
PRICE 23 Gns. C. & P. 10/6.

TYPE 1002A Control Unit. WIRECOMP'S PRICE £4/19/8. €. & P. 2/6.
TYPE 1002B Control Unit/Pre-Arp. List Price £25/4/0. WIRECOMP'S
PRICE £6/18/6. C. & P. 2/6.

TYPE 2001A Pre-Amplifier. WIRECOMP’'S PRICE £5/19/6. C. & P. 3/6.
TYPE 732A Switched Radio Tuner. WIRECOMP'S PRICE £5/18/8.C. & P.7/6
All fully described in our advertisement in "P.W.” April 1965.

323 EDGWARE RD., LONDON, W.2, AMBassador

All Branches open all day Saturday Early closing Thursday

This is a page from our Gatalogue.

If you think that ‘the other
199 pages would interest

you, send Goupon
" below, with 6/- PO.

P ME RADIO (MITC

NO FLECTROLYTIC

378 HARROW RD., LONDON, W.9. CUNmngham

Mail Orders to the above address for prompt service

-

CONDENSERS—Conn‘nued

For5%

o tevnnre IS 1P
e e

jung B R S G GRS 5 BeR SN AR Sun L L L L P
- on in picofarads) 1 Please write your name and address in block capitals
s Siver Misa (e 27 O o F (except where g #8 s
Com\eﬂr 1age 350 tolerance 1% above 0P 1. e
oltage : |
' . yulve 1 -
q e Price 00
Cat. No- C8L. e Price: V_““ L | )
y:,ljuz Pri Vi‘}:' 1)?,8:“ ;.(7;)) 1 ADDRESS
: \ 180 | 560
82 41 200 | 600
10 50 220 60g
12 5 250 794 200
15 Lo, 65 r9de 270 82 .
13 9 68\ 00 soud  HOME RADIO LTD,, DEPT. PW. 187 LONDON ROAD, MITCHAM.
.Y 54 230, .\zol... y - 0w iy o, S o 8 WY
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PRACTICAL WIRELESS

A COMMENTARY B8Y HENRY

PRACTICALLY

WIRELESS

0O, don't look! Where is that

circuit of the transistorised
amplifier you meant to build?
Or the table of wire gauges and
turns ratios? Or even the list of
station frequencics?

To be sure, you will find
them. or more accurately, fail to
find them until you are search-
ing for something elsc, at the
buck of the deepest bookshelf.
This is the * H ™ Factor at work.

That wise old saw: * Seek
and ye shall find™. lacks one
qualifying word . . . evenrually
We could even add a corollary

- w/zen the data is no longer
wanted.”

The thought is inspired by a
recent scarch through the
archives to find a drawing which
one reader required and which
he rhought appeared some time
in "S7. “The fact that the dia-
gram, when locuted. was totally
unsuitable for his purpose hus
nothing 1o do with the case.

But it illustrates the point that
has exercised Henry (and Mrs.
Henry) for ages. How do you
find vital references at the drop
ol a telephone pad?

Do you rely  on  mad
thumhing through one of the
tomes  which  have  become

classies of the radio bookshelf?
Or keep a neat folder of lettered
indices that lead you straight to
the correct bound volume?
Either way, sooner or later
the mass of accumulating infor-
mation is going to overwhelm
both you and the system. And

Sorting out that pile of junk from this.

then you are going to have the
task of sorting the superfluous
from the absolutely ineradicable
—or, as Mrs. Henry would put
it. “Thar pile of junk from
this.”

There was the classic occasion
when Henry just managed to
save a priceless list of the first
names. nicknames and hobbies
(for casual reference) of most of
the Technical Editors in West
Central. The fact that it was
scribbled on the back of an old
menu, and included such cryptic
]mes as:

" Sam. $.8. Rad. Tech. Rev.
(chrysanthemums)* and  “ Joe,
Big-cad, Sparks Agency,
{dames),””  may have helped

deceive modom about its price-
less value.

Some  sense  of  wvalue s
impuarted by the publishers of
this magazine. who supply neat
hinders and an index of many
back numbers. But although the
sort of index that says: ™ 3-
Valve Super by F. G. Rayer,
Page 956. Vol. 7.” and goes on
to  cross-reference:  “* Authors
—F.Gi. . . . ete.” confirms what
we already know. that F. G. R.
s an industrious father-figure to
we constructors, it does not rell
us whether the interesting reflex
circuit came in that particular
article or the one about the
carlier Super-Three.

This is not to deprecate the
publishers® aid.* But it does
spotlight the vexing business of
looking up reference you want
when you want it. and quickly.

One of our diligent contribu-
tors, who shall be nameless (for
once). has a filing system which

makes me squirm with envy. No
pile of dusty back numbers in
the corner of the
bedroom for him! He had a
specially  built annexe to the
house. containing rows of for-
midable steel filing cabinets. One
felt that any part of any set,

* Henry knows which side his
bread is buttered!
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No. 11
Fun Finding
Out

The nonchalant gent at the other end.

back to when Marconi was a
boy, could have been looked up
between the cries of the nearby
seagulls.

At the other extreme is
the nonchalant, not to say
hlasé. gent at the other end of
the telephone when we asked a

manufacturer for information.
We feel that he has answered
what we thought our unique

query so many times that repe-
tition quite audibly palls. He has
no need to look anything "up:
his greatest trouble is keeping
awake. We ean almost hear him
thinking  disdainfully:  ** rhese
amateurs . . . " If it was not that
the call was costing us another
half-dollar with every sentence
we would be inclined to tell him
we were in the trade before he
was dry behind the ears.

And. in fact. it is here that the
practising radio engineer scores.
Working daily with the equip-
ment. he tends to absorb a great
quantity of data, almost without
effort. and can tell you in the
wink of a neon how many puffs
make five. His index is in the
mind. He is probably one of
that pancl of experts our Fditor
keeps on the end of his strings.

Rut even his mental index is
not going to help him when
some reader wants to know the
value of C77 in that circuit of
an electronic egg-timer that
came out in—in—oh, dear, when
was it? :
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BOOKS REVIEWED

The following books are ali published by the Radio Society
of Great Britain, New Ruskin House, 28 Little Russeli Street,
London, W.C.}. All have the same format (92in. x 74in.),
the number of pages and the prices being given individually
below.

A GUIDE TO AMATEUR RADIO by Pat Hawker,
G3VA,
80 pages. Price 4s. post paid.

interested in amateur radio, a great number

of questions came readily to mind. In fact,
fresh ones arrived daily—in batches! The answers
lay in a man who had the great misfortune to work
in the same building, one “ Bill ”.

A man of great knowledge (and suffering) he
answered my daily barrage of queries straight off
the cuff. However, he was human and humans have
a limit. One day he threw in a few extra answers,
too. The only printable portion of these extra
pearls of wisdom was “and buy a good book .
This offering is not only passed on but underlined.
A simple book not too expensive and covering the
basic fundamentals is, of course, the ideal.

. A Guide to Amateur Radio is just such a book,
and the price brings it within the reach of every
pocket. It contains a gentle introduction to trans-
mitters, Teceivers, 2erials, and includes much very
useful information on the R.A.E. and gives a
typical exam paper.

Mapy of the circuits appear to be purloined
from ‘other R.S.G.B. sources but the only item
which did give rise to disappointment was a two
valve battery circuit which I saw in a book on
receivers some ten years ago, and this did rather
suggest a book which had been made up of things
gleaned from here and there, rather than a modern
book written especially for the beginner.

However, it does offer excellent value for
money, and for those who like bargains it is
definitely a desirable item.—D.L.G.

‘/"IHEN your reviewer first started to get

THE RADIO AMATEUR EXAMINATION MANUAL
by B. W. F. Mainprise, B.Sc. (Eng.), GSMP.
60 pages. Price 5s. 6d. post paid.

{1y

N the pages of this magazine views are some-

times expressed as to the desirability of the

examination in order to obtain a transmitting
licence. For those who would like to know more
about this examination then the book under review
is a very interesting and well written volume con-
taining dozens of questions likely to be encoun-
tered in the exam, followed by clear and concise
answers.

It was particularly pleasing to see that the
thorny subject of interference had a whole chapter
to itself. The last chapter consists of questions and
specimen answers which should prove extremely

useful. Other chapters take in receivers. semicon-
ductors, aerials and propagation and calculations.

For people who would like to become a radio
amateur, and who need a booXx devoted to the
examination and nothing else, then this R.S.G.B.
publication is undoubtedly a must, and at 5s. 6d.
is an extremely good buy.—L.S.4.

COMMUNICATION RECEIVERS by G.R. B. Thornley,
G2DAF.
36 pages.

EADERS who listen on the short wave
R amateur bands are essentially interested in

receivers, and here is a book written especially
for them costing only 3s.

Each stage is considered separately and the
stages are then assembled into a full circuit
diagram of a complete modern receiver. Photo-
graphs of the completed project are also included,
and these are a decent size, and so enable the
various components to be clearly seen. There is
also an alternative circuit using one of the Japanese
mechanical filters currently available.

In case you should find the finished receiver too
advanced. or you perhaps already have a receiver
which could do with “hotting up”, then you are
catered for in a three valve crystal controlled front
end. This book is worth every penny, and it is
thoroughly recommended. Even if there is no
intention to build, it is well worth having for the
interest vaiue alone.~—~C.F.B.

Price 3s. post paid.

$.5.B. EQUIPMENT by G. R. B. Thornley, GIDAF.
24 pages. Price 3s. post paid.

FTYHERE are many different forms of modulation
used by amateurs in their transmission. Ampli-
tude modulation is by far the best and most

common. This last sentence could have been

written with confidence some years back, but today
it would be a very silly statement to make.

Listen on any of the amateur bands today and
you will find that more and more are using single
side band (s.s.b.). This type of transmission offers
considerable advantages at a cost of slightly more
complex circuitry. It follows, therefore, that a
really good design is essential, and this is provided
in S.5.B. Equipment.

It consists of reprints from the R.S.G.B. Bulle-
tins on an s.s.b. transmitter and a linear amplifier.
There are full circuit diagrams together with
details of alignment and setting up, and the design
considerations for the various stages are explained.

Also provided are photographs of the equip-
ment, and the whole book is well sprinkled with
diagrams. If you are interested in s.s.b. then this
one is a must—C.R.
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Here's vital fime-saving data

- 22''to eam money for you!

PROVE IT BY EXAMINING NEWNES RADIO & TV SERVICING — FREE

See for yourself the wealth of time-saving and money-making information
contained in Newnes RADIO & TV SERVICING. Produced by a team of
expert technicians this 12th Edition provides all the CIRCUITS—DIAGRAMS
—AND REPAIR DATA you need for servicing nearly 2,300 models ...
including car radios, tape recorders, radiograms. .. 1964 back to 1958.
Complete in six sturdily-bound volumes it is essential equipment that will repay
you over and over again. Nearly 60,000 sets of previous editions have been
sold . . . solid proof of its importance to you—the engineer in Radio and TV.
Use this new edition for a week free.

3,500 PAGES OF REPAIR INFORMATION FOR NEARLY

2,300 Popular Models!

DATA FOR OVER 90 MAKES 1964 BACK TO 1958

Ace, Aerodyne, Ajax, Alba, Argosy, Baird, Beethoven, Berec, B.R.C., B.S.R., Bush, Caphol,
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, Defiant, Doric, Dynatron,
E.A.R,, Eddystone, Ekco, Elizabethan, Elpico, E.M.i., Emerson, Emisonit, Eumig, Ever
Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C., G.E.C., Gramdeck,
Gruandig, H.M.V.,Invicta, K-B., Magnavox, Marconiphone, Masteradio, McMichael, Motorola,
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NEARLY 1,200
CIRCUITS

*An-
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™o L,
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Murphy, National, Newmatic, Pageant, Pam, Perdio,
Peto Scott, Philco, Philips, Pilot, Playmate, Portadyne, . TELEVISION
Portogram, Pve, Pye Telecommunications, Radiomobile, @ RADIO

Raymond, Recording Devices, Rediffusion, Regentone,
Retra, Revelation, R.G.D., Roberts’ Radio, Sobell,
Sonolor. Sony, Sound, Spencer-West, Standard,
Stella, Stereosound, Stuzzi, Thorn, Trans Arena,

U.K.W., Ultra, Vidor, Volmar, Walter, . RECORD REPRODUCERS
Waltham-Standard, Zenith. @ CAR RADIOS

POST COUPON NOW FOR

7 days FREE TRIAL

r—————————————————————————

-
NO CHARGE FOR CREDIT IF KEPT AFTER FREE TRIAL 1

@ RADIOGRAMS
@ TAPE RECORDERS

I 1f under 21 your father must fill up coupon. 1
] To: George Newnes, Ltd. i
| 15-17 Long Acre, Full Name .
I London, W.C.2. (BLOCK LETTERS) (Mr., Mrs., Miss) |
l Please :ﬂd Newnes :
Rabpio TFLEVISION .
1 SFRVICING without ob- 4ddress S i
| tigation to buy. If you
I accept this application ... TickV whare applicable '
1 will post 16/- deposit The address on leftis~
i g days atter receipt Oc;l o ion Wy Property |
ooks, en - v
| monthly for 16 months, Ranted wrfumighed 1
J paying £16.16s. in all Signature ... ..o e, | Parents’ Home |
~orI return the books. | Furnished Accom, | | i
| Cash in & days £16 16s. (RV)4| ,|299 Temporary dddress
L i R U |
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

Chassis size 15 x 63 x 5%in high. New manoufacture. Dial 144 x 4in. i 2
colours, predominantly cream. 200-250v. A.C. only.

Pick-up. Ext. Speaker. Ae., E., and Dipole Sockets. Five pushbuttons—
OFF L.W., M.W., F.M,, and Gram. Aligned and tested O.P. Transiormer.
Tone control. 1000-1900 M.: 200-550 M.: 88-98 Mc/s. Valves EZ80 rect.;
ECHS8! EF$9, EABC80, EL84, ECC85, 3-ohm speaker required.

10 x 6in. ELLIPTICAL BPEAKER 25/- to purchasers of this chassis.
TERMS: (Chassis) £3.10.0 down and 5 monthly payments of £2.4.0. Cheap
Room Dipole for V.H.F., 12/6. Feeder 8d. per yard.

ALTERNATIVE DESIGN. L.W. 1000-1900 M.: 8.W. (9-15 Mec/s); M.W.
190-475 M.: V.H.F. 87.100 Mc/s.; Gram position. Otherwise similar to
above chassis. Price £15.15.0 (carr, paid). TERMS: £3.10.0 down and 6
monthly payments of £2.4.0. Total H.P. price £16.14.0. Circuit diagram 2/6.

AMERICAN BRAND TAPE
FULLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE
7in. Btand, play, 1,200ft.
7in. Long play, 1,800ft.
5in. Double play, 1,2001t.

53in. Double play, 1,800; 22/6
7in. Double play, 2,400ft. 25/—
3in. Triple play, 450ft. (Plain white boxes) .. 12/8
31in. Triple play, 600it. (Plain white boxes) cme 14/-
4in. Triple play, 900ft. (Plain white boxes) ... 22/8
5in. Triple play, 1,800ft. (Plain white boxes) ... 42/8
7in. Triple play, 3,600ft. (Unboxed) 25—
ACETATE BASE

bin. Stand, play, 600ft. .... 8/~ MESSAGE TAPES

7in. 8tand, play, 1,200ft. 11/~ 8in. Btand. play, 150tt. 3/
5in. Long play. 900ft. ..,. 10/~ Zin. Long play, 225f¢. 4/11

53in. Loung play, 1,2008,. .,
7in. Long play, 1,800ft. .. 15/~

Postage 1/- per reel (4 ar more post free)
SELF-POWERED V.H.F, TUNER
CHASSIS. Covering 88-95 Mc/s. Mullard
permeability tuner. Dims. 8 x 6 x 6in.
high. Valves ECC85 and 2-EF89's plua
2 diodes with EZ80 rectifier. Mains trans-
former. Fully wired and tested ONLY
£8.17.8 (carr. paid). Room dipole 12/6
Feeder 8d. per yard.

[13 ” PR

y M
‘SEVEN’ @ -
7 Trapsistor Superhet. 350 -
Milliwatt output, 4-inch k
All components mounted on a
single  printed  circnit board
size 5} x Hlin. in one 1
assembly. a
carrying ndles, size 7 x 10 x
34in. External Socket for car
aerial. Ferrite rod  aerial.
Price for the complete parcel, |
tneluding Transistors, Cabinet, PP9 Battery 3/9. Data and instruc-
Speaker, etc., and full Con- tions separately 2/6. Refunded if
struction Data: £5 19 6 you purchase the parcel.

P. & P. 4/6. . . Any parts supplied separately.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANGE

PRINTED CIRCUIT. 4in. x 2§in. x 1}in. over transformers. Output for
3-chm speaker. Buitable for microphone, record player, guitar and intercom.
9 volt battery required. Frequency range 100 cps. to 25 Keps. Push-pull
output class B. Instruction sheei provided. Fully wired ready for use.
Three types, 200mW, 35/-; 500mW, 41/-. 1.2W 57/6. (P. & P. 2/6 each).

CM21 CRYSTAL MICROPHONE

‘With 8.5 mm. Jack plug, 12/8 (Post 1/6.)

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Btetion and Bases). Aldershot 22240
CLOSED WEDNESDAY AFTERNOON
CATALOGUR &d.
Regret oversess orders cannot be execuled

sin. Double play, 300ft. .. 7/6

An
integrated
hi-fi turntchie
unit from only 11gns?

T — e
t

% &
:
;; £

5

|

A A

YES!

Only Goldring’s 60 years of experience of making
gramophone turntables and pick-ups could lead to
a unit like this .. . the ideal integrated turntable, arm
and pick-up for do-it-yourself hi-fi aspirants...at
such a modest price. Just look at the features of this
remarkable G.66 unit:

Silent, specially made Swiss mains motor. Pressed
steel turntable on precision bearings evens out mains
current fluctuations. Die-cast lightalloy arm with full
stylus pressure adjustment. Plug-in head shell, wired
for mono and stereo, takes alternative pick-up cart-
ridges. Eddy-current speed control (asfitted on some
professional units) varies the four standard speeds
by + 10%. Pick-up raising/lowering device coupled
to on/off switch and idler-wheel disengagement
mechanism. Deck size 121" x 10”.

See the Goldring G.66 at your dealers—or write for
descriptive leaflet.

THE GOLDRING G.66

G.66/MX.2 £9.18. 8 4 £1.124P.T. £11.11.0
G.66/CS.80 £10.10. 0 + £1.142P.T. £12. 4.2
G.66/CS.90 £1212.10 + £2. 1.2 P.T. £14.14.0

Goldring Manufacturing Co. (GB) Ltd.,
486-488 High Road, Leytonstone, London E.11
Telephone: Leytonstone 8343
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GETTING STARTED WITH TRANSISTORS

By Louis E. Garner, Jnr.

Published by the Gernsback Library, New York, N.Y.
Gernsback Library No. |16,

160 pages. 7 Chapters, Sixe 84 x 84 in.

Price $3.95. (U.K. Agents: Modern Book Co. Price 289.)

HAHGHH

I'[NHE other day a friend of mine went into a
store to buy some metal rectifiers for a battery
charger he was building. He had allowed

plenty of room in the case for their large plates

lo fit in easily. He gazed in amazement when the
assistant placed on the counter four tiny cylinders
of metal with a thin wire sticking out of each end.

My friend said credulously: “ But they've got to

take six amps! " The assistant smiled and said:

" It's all right, sir, these will take up to 20 amps.”

That semiconductors are replacing valves and
more conventional components in certain circuits js
a fact and it is also certain that transistors with
their family of brothers and sisters are coming
morc and more into the foreground each day. Many,
like my friend mentioned earlier, are beginning to
realise this and would very much like to know
more about these fascinating devices but, after
opening the odd book and finding themselves
besieged with pages of higher maths, decide to
stick to other things for as long as possible.

If you are such a person then, alas, your lLast
excuse for avoiding semiconductors is gone. It
has been stolen by fouis E. Garner Jnr. and in its
place he ofters Gerring Started with Transistors. |
thoroughly recommend this book to anyone who
has an elementary knowledge of basic radio and
wishes to know all about transistors. So well does
Mr. Garner write that at the end of the book one
says 1o oneself: “ So that's all there is to them
and a great feeling of shame descends for avoiding
the transistor for so long.

Everything is covered, from the way the different
types are made to their function and circuit values.
and not once does the author try to confuse or
impress with mathematics. Also included is the
“lowdown ™ on such frightening names as Four-
layer Diode. Unijunction Transistor, Tunnel Diode
and Silicon Contrglled Rectifier.

When | review a book | ask myself at the end:
“Is this a book I can honestly recommend® Has
it achieved what it <et out 10 do, is it technically
accurate and is it well written? ” In this case the
answer is * Yes ™ to all questions and a unanimous
vote in favour for Louis E. Garner, Jnr.—A4 .F.A.

HOW TO BUILD TINY ELECTRONIC CIRCUITS

By Morris Moses.

Published by Gernsback Library, New York. N.Y.
Gernsback Library No. 7.

7 Chaptars, 190 pages, 84 x 54 in.

Price $4.18, (U.K. Agents: Modern Book Co., Price 30s.)

ITHE

“IINIATURISATION is a word which seems
0 be creeping more and more into
2 electronics and radio every day both in
commercial and amateur equipment,

With the coming of rockets and space travel the
business of making smaller equipment has
produced in its wake some fascinating techniques,
and as a result a sort of wonderland in miniaturisa-
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tion has grown up. A peep into this wonderland
is oftered to anyone who cures to secure for
himself a4 copy of the above book.

You won’t find any white rabbit or a caterpillar
smoking a hookah but you will find that after
reading it a pin will Jook more like a telegraph
pole!  Not convinced? Let's get aboard the
magic carpet and travel to page 43 in our new-
found Lilliputian world.

Here is a picture of a small plastic tube
container; by the side is a match. There’s a tiny
speck of dirt on the photograph but don't try to
wipe it off because it is, in fact, not a speck of
dirt at all but a transistor. For those who would
like the vital statistics they are as follows: Length
+sin., width ¢sin., depth gzin. The three leads are
flat 1/100in. wide, $in. long and -003in. thick. The
diodes aren’t much bigger either, in. long and
T5in. diameter. 1t works out to around 1,400 to
the ounce.

Page 48 depicts an indicator lamp. Nothing
special really except that it is in the process of
being threaded through the eye of a needle! There
are numerous circuit diagrams, an electronic wrist
watch, a radio pill, in fact there are two complete
chapters devoted entirely to practical projects.

There is. however, one drawback which it is only
fair to mention. This is an American publication
and therefore all transistors and components are of
American origin. For those with an equivalents
list or sufficient knowledge then no great problems
are likely to be encountered.

For others it might be mentioned that it is
possible to send to America direct for components.
It this is done then the necessary forms may be
obtained from the post office.  How 1o Build Tinv
Electronic Circuirs is well worth reading and will
certainly  stir  the imagination of prospective
constructors.—A4 £ R,

FLASHING
AHEAD . .. with the
July
PRACTICAL

ELECTRONICS

ELECTRONIC FLASHGUN
PORTABLE STEREO
RECORD PLAYER

ON SALE JUNER 17
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AN ELECTRONIC

Hawaiian Guitar

by 1. J. Kampel

CONTINUED FROM PAGE 124 OF THE JUNE ISSUE

TH]S month a simpler hgad, using a single bar
magnet as opposed to six individual vertical
magnets, is described. The previous head is
preferable for tone quality, though impressive
quality will be obtained with the simpler head to
be described.

In the case of difficulty in obtaining six small
magnets for the other type of head this is an easy
alternative as bar magnets are comparatively easy
to obtain. Dimensions are not given as you may
have to make these fit the particular magnet you
obtain. The distance from the top of the bar
magnet to the strings should be about the same as
recommended for the other head, however, the
magnet extending at minimum §in. outside the two
outer strings. See Fig. 13..

July, 1965

The magnet itself is attached to the body of the

instrument by means of a shaped piece of
p'hospho.r bronze or similar material, screwed
either side. A cardboard frame is made to fit

snugly around the magnet and on this 100 turns
of 36s.w.g. enamelled copper wire are wound. The
ends are taken through to the slot as before. only
here a cross-slot only is necessary if the magnet is
large enough to require countersinking. (Should
it be countersunk, screw retaining clip to top face
as before.)

A rectangular block of wood is hollowed out at
the middle to take magnet plus former and
winding. Formica sections are cut 1o line the
sides of this and also a piece for the top but
cutting in it a true rectangle the size of the magnet.
Before sticking into place the top section of
Formica place beneath this either a suitable piece
of loudspeaker fabric, stretched taut to cover the
rectangle exposing the magnet, or a very thin piece
of fine loudspeaker cover-gauze countersunk into
wooden frame. Types used on small transistor
portables would be ideal for this. If fabric is used
be sure that it is taut and that the adhesive does
not get on to portion that will be exposed. Stick
this down taut and wait until stuck before sticking
top Formica. The wooden frame itself may be
stuck to the Formica instrument base.

The Final Touch

The final touch can make or break a good piece
of craftsmanship. Bad lettering of the controls,
for instance, sadly a point which often lets down
the amateur. Letraset is the preferred method and
a box of electronic lettering legends can be
purchased from many drawing offices and is a
sound investment. Pressure on one side of a
lettered sheet transfers letters to the article to be
labelled, it only being necessary to then fix them
with a supplied lacquer (which is, incidentally, also
ideal to paint the head with). With one player
controls might be left unlabelled, but then there is
always the danger of the battery being left on.

A small rectangle of paper with the legend
required carefully printed on, stuck down with a
slightly larger rectangle of Sellotape, can look far
better than a shaky paint job.

The Hawaiian guilar is generally laid across the
knees of its seated player and it is usual for this
reason for them to have a foam underside.
(Guitars!) The author purchased for half a crown
a %in. thick foam bathmat which, cut up, served
well. The outline may be marked with a ballpoint
pen and can be cut quite easily with scissors. Be
sure, however. to make the first cut of the scissors
the last all the way round for a smooth edge.
Stick this to the wooden underside of the instru-
ment with Evo-Stik, remembering that a rectangle
has to be cut out and stuck separately to the
battery compartment cover. Holes should be
made through this piece neatly to leave exposed
the screw heads for battery renewal.

Finally select two suitable matching control
knobs to complete a professional appearance as 2
couple of dull black knobs will completely spoil
the overall effect. The ones chosen for the proto-
type were slim, tubular type with cream walls and
a countersunk golden centre matching the edging;
for the matching appearance well worth 2s.
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iac ol TECHNICAL

S-day Clock Time Swilch. suitable 1o1 any tape recorder,
. & P P. 2/6.

£3.15.0. P . 3/~ Pillow Speaker, g1, P, &
Complete  OQutfit, including recorder. 27 10 OP. & P.

time switch and pillow speaker.. . ..... Q ) 116 PR

LISTEN TO THE WORLD on TELSTAR our I-VALVE iy i

SHORT WAVE RADIO
Recelves speech and music

jro- ] -oCe
trom all over the world. Price -
includes valve and one coil i ;n !
covering 40-100 metres. Can 5
be extended to cover 10-100 : B

metres, Can be converted to 2
or J wvaive and all-mains
speaker use. Total Building

Costs 35/- P &P 2
All [arts available separately.

EADY TO USE KET RADIO - . .
LIRS :’_ poc 1'; =i b Whether you are a newcomer to radio and electronics,
wavenand. "o e ONLY 9111 | g or are engaged in the industry and wish to prepare
teries needed. Com- P & P.2y- T for a recognized examination, ICS can further your
Blete with earpiece. Pt} q N ot

technical knowledge and provide the specialized
BATTERY ELIMINATORS training so essential to success. ICS have helped
The ldeal economical and safe way of running any TRAN- thousands of ambitious men to move up into higher
ADIO. REC ‘ER. TAPE RECORDE id i ;
AN PR O RECORD | Cap o T Ly paid jobs—they can help you too! Why not fill in
Types Available: 9v.; 6v.: dlv. (single outpul). Size 3 x 3 x the coupon below and find out how?
iin. PRICE 38/6 each. P, & P. 2/9

9v. + Bv.i 6v. + Bv. or 4jv. + 43v. (Two separate outputs). ) R . i
Size 3 x 3 x 2in. PRICE 42/6 each. P. & P. 2/9. (Please scate Many d,Plomg and examination courses available,

outbut required.' . I d ¢ h f
mciudaing expert coachin or:

FOR THE CONSTRUCTOR g exp g
E to bulld CRYSTAL RECEIVER, P. & P. 2/- . : f : :
Fasy 10 bid PERGONAT SET wieh enrpiootSonm: ¥ el 31 @ Institution of Electronics & Radio Engineers
Easv _to build 3-TRANSISTOR NET with speaker, 37/6. (Brit.I.R.E.)
P. & P. 2/-. All parts available separately. . C. & G Telecomn*unication Techns' Certs
C. & G. Supplementary Studies

B.C.s. PHODUCTS (BADIO) I'Tn' R.T.E.B. Radio/T.V. Servicing Certificate

e

11 Oiliver Rd., London, E.17. (Mail Order only) @ Radio Amateurs’ Examination
o
o

Export Trade Enquiries Invited P.M.G. Certs in Radiotelegraphy
General Certificate of Education, etc.

Examination Students Coached until Successful

SO!ON NEW seLr-8UILD RADIO COURSES
GETS THINGS | CCC O e O, e e ey et i dicay

servicing work while building your own 5-valve

: receiver. transistor portable, signal generator and
) | multi-test meter—all under expert tuition. Three

courses to choose from

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and
Electronics.

SOLON ELECTRIC SOLDERING Dept. 171, Intertext House, Parkgate Road, London,

fRONS are made by AEl. Seven models SWLlH

suitable for all soldering jobs. The 15 Plbel;se send me the ICS prospectus—free and without
obligation.

and 25 watt for radio work, the 65 watt I

for heavier duties. All parts are replace-

able. Prices from 24/8. |
l

(state Subject or Exam.)

NAME
ADDRESS

Sn lo N From your radio or
electrical supplier

TRADE MARK

SRRSO X 1.1

INTERNATIONAL CORRESPONDENCE SCHOOLS —I
|
|
I
!

INTERNATIONAL CORRESPONDENCE SCHO
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WEYRAD

TRANSISTOR COILS

The P50 series remain the most popular and widely used components for Medium and Long-wave
Transistors Superhets:—
P50/ AC Oscillator Coil for [76 pF tuning ... 5/4 ea.
P50/2CC Ist & 2nd I.F. Transformers 517 ea.
P50/3CC 3rd |.F. Transformers 6/- ea.
All mounted in individual cans ALin. diam. x #in. high.
RA2W Ferrite Rod Aerial 208 pF Tuning ... . 1216 ea.
LFDT4 Driver Transformers ... 9!6 ea.
OPTIA Output Transformers oo ... 1076 ea.
PCA! Printed Circuit Panel ... 96 ea.
Constructor's Booklet 2/- ea.

VALVE RECEIVER COILS

Our individual “H"” type iron-cored coils are without equal for the construction of a wide range of
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 12.5 to 2,000 metres. For a really high-performance receiver an R.F. stage can be
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating
such a layout.

H Coils 3/9 each.

PLEASE NOTE OUR CHANGE OF NAME

WEYRAD (ELECTRONICS) LIMITED
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

GUITAR AMPLIFIERS ||[RETURN-OF- POST

WITH TREMOLO ° AMPL‘I)I:EC:s:r:sR €.0.D. ORDERS

We have full stocks of all components for the Mullard 510, Mullard 3-3,
Mullard 2 and 3 Valve Pre-amp. Mullard Btereo, Mullard Mixer. Fully
detailed list on any of these seut upon request. Instruction Manual: All
Mullard Aundio Circmts in “Circuits for Audio Amplifiers”, 8/6 Post Free.

Five jack sock-

et inputs, four Credit Terms Total
with separate ‘ LATEST TEST METE Rs Monthly Credit
mixing vulume €ash Price Deposit Payments Price
controls, and AVO Model 8 Mark I .. £24. 0. 0 £418, 0 12 of 35/2 £26.18. 0
one nput AVO Model 7 Mark II .. £22.5.0 £4.8.0 12of 32/9 £24.1. 0
“*straight AVO Multiminor Mark 4 .. £0.10. 0 £1.18. 0 12 of 14/4 £10.10. 0
All TMKTP10 .. oo .. £3.19.6 £1.3. 6 3of 22/- £24.9.8
are of T M K TP5S .. s " %519, 6 €115/ 8  #oi31/4 £6 9.8
% very high sensi- TMKS500 .. . T0 ¥819. 6 £1.15. 8 1:0£13/8  £8.19. [
. tivity only 10 TAYLOR Mode) 127A .. £10.10. 0 £2. 2.0 120 15/8 £11.10. 0
-miflivolts input TAYLOR Model 88B *T 2310, 0 £4.14. 0 12 ef 34/6 £25. 8. 0
is required for
T T atput, @ GRAMOPHONE EQUIPMENT
~#making them Credit Terms  Total
='suitable for all ALL LATEST MODELS, ALl POST FRER Monthly Credit
" typey of guitars GARRARD CHANGERS Cash Price Deposit  Payments Price
and micro- AUTOSLIM Mono .. .. 610 0 £1.15 0 6 of 20/~  £7. 0
phones.  Bep- AUTOSLIM AT8 Mono TTe11 9 0 £2. 6.0 1200 16/11 0
arate Bass and AUTOSLIM AT6 Stereo/Mono £12 5 4 22, 9. 4  12of 18/= 4
T'reble controls, 3000 LM
giving a wile Htereo/Mono oo .. £12.15. 0 £2.15. 0 120f 18/4 #£13.15. 0
< rauge  of it A70 (Deram Cart)
and cut. Separate master gain control. Tremolo speed and depth controls. Steren/Mono .. .. %07. 5.8 £5 9.6 12 of 40/- £29. 9. 6
Jack socket for Temote tremolo switching. Outputs for 3 and 156 ohms 4HF PLAYER UNIT Mono.. £16.12. 8 6.6 120i24/5 217.19. 6
speakers, Vaives used in the 30 watt and 50 watt amplifier BCC33, ECC83. B.S.R. CHANGERS
ELS4, EL34, GZ54. In the 15 watt amplifier ECC83, ECC83. E184, B184, UALL Mono .. .. .. £619.6 £114.6 Gof20l £7.14. 8
EZ81, An extra valve ECUS3 is used in the tremolo circuit. The chassis TA15 Stereo/Mono .. " $719.6 £1.19. 6 6o0f22/6 £814. 6
is complete with baseplate and is solidly made of 18 gauge steel. finished TA25 Mono .. o5 .. £6.19.6 £1.14. 86 6oi 20/- £7.14. 6
silver grey hammer. Size 12 x 8 x 64 inches high, UA25 Stereo/Mono ., " g719.6 £119.8  60i 22/ £8.14. 6
See our Giramophone List for details of Record Players and Transcription

PRICES Units
50 watt with tremolo r
@ ILLUSTRATED LISTS

50 watt less tremolo
Illustrated lists are available on LOUDSPEAKERS, TAPE DECKS.

30 watt with tremolo
30 watt less tremolo TEST GEAR, GRAMOPHONE EQUIPMEXNT, AMPLIFIERS. Any will

15 watt with tremolo . . be sent free upon request. .

15 watt less tremolo . o ~ ~ -
;‘L;‘;“l‘m ‘An;;A;GED- Export inquiries invited. g’%{’:k’:;{SSTIR‘Egl)WIE(Y’BR('i:Eé) SEJR’:‘EIY)
S T R O U D A U D I O Telephone: ’Wubridgo 47556 i

Please note: Postal business only from this address
CASHES GREEN ROAD, STROUD, GLOS. Stroud 783 Callers welcome by appointment

CLOSED FOR ANNUAL HOLIDAYS: AUGUST 7th to 30th—2
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Final Notes

If the amplifier vsed has a pronounced hum
caused by mains a small value capacitor between
the chassis of the guitar circuit and the strings
themselves will reduce this hum in most cases but
only when the player touches the wires, actually
or through the *steel ™ earthing it. This may be
done with a 0-5uF capacitor linked from chassis
to the tailpiece securing screw which projects
through into the channcl.

If the channel is widened a little where this
screw comes, enough to allow power and head
leads to pass at either side. a longer screw could
screw right through to the wood below the
channel, a better solution than a false screw into
a wooden block. )

This method of reducing mains hum is not
encouraged and it 1s advisable to cure this in the
amplifier itself rather than by the above method.

The output socket of the guitar should be
connected by light, but not too small, microphone
coaxial to the amplifier input. No intermediate
nmatching transformer is involved.

The pick-up head need not be in the position
described. though this position gives a mellow tone
suited to the instrument. As the head is moved up
from the end of the fingerboard (24th frct) towards
the bridge the tone becomes much sharper, reach-

Cardboard

former - Magnet

winding

hE.
NNNERN
AR

NI

]
= Countersunk

Phosphor bronze | it necessary

securing clip

e
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ing a final twangy quality. Where two, three or
even four pick-up heads are to be seen on an
ordinary guitar to make use of this quality, only
one head is to be found on normal Hawaiian
guitars. Of late, however, it has become common
to have Hawaiian guitars with two fingerboards,
the whole unit duplicated and linked. here, of
course, using two heads, one per unit. Heads may
be placed at an angle to the strings but here, of
course, magnet centres have to be adjusted to
match.

Some players prefer the strings as close to the
edge as possible and one method of doing this is
to place all six winding keys on one side, though
making the instrument longer, allowing it to be
tapered more. Certainly the end strings should not
be any further in from the edge than as described
in the article. The author preferred the more
pleasing appearance as described, giving a very
playable instrument, but for those that wouid
prefer it some Hawaiian guitars are box shaped at
the bottom end with, as in a guitar. a narrow
fingerboard running up to a head holding the
winding keys. If making the instrument for a
musician rather than oneself it is advisable to
check which form he would prefer. Some
musicians would prefer the frets to stretch the full
width of the fingerboard. If edging is used to

Strings

15t and  |3rd  Jath  [sth [sth

Fig. 11: How the bar magnet is mounted and clamped  Fig. 12: The appearance of the new finished pickup looking

down.

Phosphor bronze
securing clip

]
- @._—-—————— End strings
T ist /

straight down on to the strings of the instrument.

ol
6th!

}zrninlmurn
f— Formi
ormica

edgings

=] == =k
8 N N N
:\\T\\ks\\\\\ ‘Q\\Q ,l\\\\\\\“\\ 2 NG
RN
| /
- . Bar g Central  Clip-fixi
winding Cardboard Wires from A lip-fixing Base of
former fnagnet winding to pre-amp it screw instrument

Fig. 13: A cross-sectional view of the complete pickup assembiy.
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2

The author’s original instrument.

mark the frets as described in this article, and if
they were stretched the whole width, this would
cause a ribbed edge. Sometimes the steel is, when
playing the end strings, actually tilted over ard
slid along the edge of the instrument. It will
readily be seen what a hamper a ribbed edge
would be and hence frets in this case have either
to be countersunk or painted. Coloured tape is
perhaps one easy solution. )

The output from the internal preamplifier gives
a reasonably high impedance output at around
600mV and is suitable for feeding either a valve or
transistor amplifier.

The Strings

Steel Hawaiian guitar strings must be used for
this instrument. There is a different set of strings
for the Hawaiian guitar to the ordinary electric
guitar, so make sure that you get the right ones.
The reason for this is that on a Hawaiian guitar
the strings are tuned differently to those on an
ordinary guitar, those on a Hawaiian guitar being
so tuned that a chord is obtained when the steel
is straight across the strings. Suitable strings are:
Cathedral Hawaiian guitar strings and will be
obtainable through any music shop or, failing this,
the British Music and Tennis Strings Ltd.. London.
Prices vary for different strings, ranging from 11d.
for the first (treble) string to the sixth (bass) string
at 2s. 4d. The most common tuning for the guitar
from sixth string to first is:

EAEACHE

and certainly the strings for this tuning are the
easiest to come by.

Tuning

If a piano is available then this may be used to
tune each string to its correct pitch. See that the
strings go in in their right places. The largest, the
sixth, a large wire-wound string, is closest to you.
and they decrease in size, two more wire wound
then three wires to the first. The usual tuning
method with an ordinary guitar is with a pitch
pipe, which consists of a metal tube which when
blown emits the required note. A tuning fork is.
of course. an alternative. A pitch pipe or fork
for E. A and C# willl enable each string to
be tuned. remembering that the different E's and
A’s are in different octaves. Three pitch pipes will

serve for this or another alternative, though
expensive (14s. 6d.), a chromatic pitch pipe, which
is variable over all notes.

Tuning may be accomplished, however, with
only one pitch pipe, tuninz one string to this and
the others to it. Here is how it is done and this
tuning is in many ways preferable to other
methods.

Start at either end, we shall start at the first
string. which should be tuned to E, and adjust
tension on its key until this string is tuned to E.
A pitch pipe or tuning fork will give you this. The
steel is not yet on the strings. When the first
string has been tuned forget about pitch pipes, etc.,
and pick up the steel. Place the steel directly over
the third fret so that it covers all the strings except
the first and then tune the second string to the
same note as that of the first. Hence the steel over
the third fret on the Ci#f string gives E. When the
second string has been tuned place the steel over
the fourth fret, covering all strings except the two
previously tuned (cover sixth, fifth, fourth. third)
and tune this string. the third. to the open second.
Next place steel over the fifth fret. covering only
untuned strings. and tune the fourth string to the
open third. Then cover sixth and fifth strings with
steel over seventh fret and tune fifth string to open
fourth. Finally, steel just on sixth string above
fifth fret. tune sixth string to open fifth. Fig. 9
on the Blueprint of last month summarises this.

Playing the Instrument

This is your problem! This article only intends
to tell you how to make the instrument, not to
play it. It is best to obtain a book if no tutor is
available. Basically, however, the steel is slid up
and down the strings, the fingers of the left hand
trailing on the string heliind it. Oscillating move-
ments about one point cause a tremolo effect and
striking a chord across whilst bringing the steel up
towards the bridge causes the rising crescendo
associated with this particular instrument. Unless
the proper device. a plectrum, is used for plucking
the strings. inferior results will be obtained. As
mentioned before. it is common to use three of
the type that push on two fingers and the thumb
of the right hand, the thumb chiefly managing the

—continued on page 266
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DESPATCH-TODAY?-PHONE- NOW!

DE LUXE RECORD PLAYER KITS
Autochange 2-tone
Cabinets 17 x 15 x
84m. High flux
loudspeaker, 3 watt
2 valve 2 stage
amplifier ready built.
Quality output. Volume
and tone comtrols. All
items

together
perfectly
Special in-
structions
enable ass-
embly in
30 minutes,
only § wires
to join. 12
months’ written guar-

antee.
AUTOCHANGE KITS

above.

Complete—au
£10,

B.S.R. Monarch .10
Garrard Autoslim . 10.18
OR SEPARATELY

Cabinet with board 14 x 13in. .. £3.9.
Amplifier with speaker ...... £2.1
AUTOCHANGERS (Stereo 15/- extra)

B.S.R. UA25 Superslim.. .. .. £5 1 5

Garrard Autoslim Mono .
Garrard ATS, £8.10.0; AT(} £10 10 0
SINGLE PLAYERS

Garrard SRP10 auto stop

E.M.1I. Anto Stop Model

Q MAX CHASSIS CUTTER

Complete die punch Allen screw and key.
416

| I,—;m 18/~ 13in 2216
3in. 1476 ltin. 18/ 2in. 3413
3in. 156 I;i 18/6 25in. 3719

in. 59 I3in. 20/ 2%in. 44'9

in. 18— lin. 2076 linsq. 3116

CRYSTAL MIKE INSER'TS

13in. dia. x %in, 6/6: lin. dia. x “/,5in. 7/6
:\( OS MIC, insert 13in. dia. x !in, 8/6

Coils Wearfte P Type, 4]

Osmor Midget “Q” type, from 4/-,
Repanco DRI, L. and Med.

with reaction, 416

Ferrite Aerials, M. 8/9: M and L 12/6

d M,

Osmor Ferrite Raad Aeri
for transistor circuits, 10/- each

Ferrite Rod, 8x iin.,6x31n.,6x%,¢in.,8/-ea.
H.¥. Chokes,” 26, Osmor Q(l 6/9.
T.R.¥, Coils, A/HF, 7/- pair; 3/6.
Test Prods, 2/9. Set Trim lnnls, 8-,
Neon Maj Tester screwdriver, 5/
Multicore Olll(‘l' 6d. yd. Dispienser, 2/6

MINIATURE PANEL METERS

Size 13in. sq. Precision jewelled 2%
imA . 278 50uA .. 35/8
5 mA . 27/6 J00LA 29/8
300V .. 2718 U8 Meter 22/6

\l()\ ING COIL MULTIMETER TK 20a

V. D.C., ohms .0-100Kk, etc., 49/6.
VALVE HOLDERS. Int..Oct. or Mazda Oct.,
B76G, BSA, BEG, YA, 90.; B7G BIA, with can 1/8
Ceramme EFS50, B7U, B‘JA. 1/~ Valve plugs B74,
BYA, Int. Oct. /3.

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES
1/350V  2/-]100/25V 2/~|8/600V 9/-
2/350V  2/3.250/25V ‘2/6,16/600V 12/-
47350V 2/31500/12V 2/6/16+ 16/500V 718

B/450V  2/3{1.000,/15V  2/6/32-+32/350V 5/8
16/450V  3/-18+4 8/450V  3/6152+ 32/450V 6/-
32/450V  3/9(8+16/450V 3/9(50+ 50/35GV -

256/26V 1/9|18+16/450V 4/3164+120/350V  11/8

50/50vV 52+ 32/350V 4[8'100+200/‘75V 12/6

PAPER TUBULARS
350v, 0,1 9d.; 0.5 1/9. 1 mid.3/-,
500v. 0.001 to 0.05 8d; 0.1 1/-; 0.25 1/8; 0.5 2/6.
1,000v. 0.001, 0,002, 0.0U5, 0.01, 0.2, 1/8; 0.05,
0.

/-

b ; 0.25, 0.5 3/-.

2,000v. 0.003, 0.01, 0.02 2/8: 0.05 3/6.
SILVER MiCA ttoleranve Ipk), pl, 1/-3
ditto 19, 60 to .0tmtd, 1/=; 100D Lo oUUU pl' 1/9.
Ceramies 00V, 1pE to 0.01 wid,, 8d. cuch.
TWIN GANG, "0-0" 208 plY + 176 pl, 10/6; 3345

p¥ ammature, 108/-, 00 pl* standaid with trimmers
8/6; midget, 7/68; midget with trinuners, 8/-; 300 pl?,
slow motion, standanl, 9/-: small 3-gamyg J06 pl,
19/9. Single 0" 365 pl. 7/6 SHORT WAVE,
Single 10 p¥. 25 pI, &0 pk, 75 pF, 100 pl, J60 pl?,
578 cach. Car be gauked together. Couplers 9d, each.
TUNING AND REACTION. 106 p¥, 300 pi.

500 p¥, 8/8 each, wsohd dielectric. TRIMMERS
Compression ceraiic, 30, 3, 70 pld, 8d.; (00 pI°,
150 pRo1/8: 205 pF 16 600 pit. To0 pl, 149
Tenomer sith hnobh 1000 pF, 2/,

- ruch.

MAINS TRANS}ORMER& Fogtagr
STA . ~4()"1 Al

aapped 4 w . u i 3
2a.or 4 v, 2a. 22/8, dit1o

MINIATURE 200 v. 20 mA
ET. 220 S mA, 6.3 v
SMALL, 300-0-300, 70 mA

E.M.1, 280-0-280, 10MnA,
HEATER TRANS.. V 71e;

Ditto, tapped 1.4 T6.3 ., |4 o
GENERAL PURPOSE LOW VOLTAGE 2 amp.

4, 4, 5. 6, B8 100 12, 15, L8, 24, 30 v. 22/6
1 amp. version, taps up to 60 v, . 29/6
AUTOTRANSFORMERS. 1560 w, 22/8
G 115, 200, 230, 240 v. 500 w. 5 32/6
MULLARD “510° Mains Transformer 33/6
TRANSISTOR, v. =0mA, 1} x 1! x lin. .. 7/6

1965 RADIOGRAM CHASSIS

Three Wavebands.
Lonz. Med., Short.
12-months guarantee. A,
Aerial, 5 watts. 3 ohm. 13
deep. Dial size 13 x 4in.. horizontal workng.
Aligned. ealibrated. Chassis isolated from mains,
BRAND NEW £9
Matched speakers 8in. 17

Five Vaives ECHS1.
EF89. EBGSI EL84, EZ80.
200/250 . Ferrite

A
CHAS VHF 1d Medimm Wave
model 127M £26 10 O ﬂl Stereo £37.10.0

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase

SURPLUS 2-VALVE GRAM, AMPLIF 1ERS. Valves:
1'Y85 Rectitier and U1'L¥2 Triode/Pentode giving
33 watts output, Overall iz . high x biin. ¥
deep. Each amplifier New a .I Tested supp! l.(.
complete with valves, 3 obm output transformer
tone and volume onfoff controls. ONLY 37/6,
P. 2/4, Completely ready for use 200/250v. A.C.

TELESCOPIC CHROME AERIALS, 12 to 33in., 8/6,
TRIPLEXERS BandsI, II, IiI, 12/6, COAX PLUGS 1/-,
LEAD SOCKETS, 2/-; PANEL SOCKETS. 1/-.
OUTLET BOXES (Suriace or tlush). 4/- each.
BALANCED TWIN FEEDER yl., 8d., 30 or 300 ghms.
TWIN SCREENED per wil., 1/-, 80 ohms only.

THE “INSTANT" BULK TAPE
ERASER AND RECORD HEAD

DEMAGNETIZER. 200/250 v. A.'. 35/~
TRANSISTOR MAINS
ELIMINATOR pri-iv. rro-yve. 2976

DOUBLES. 42/6, PPL+PPL, PPH

4+ 11). Same size as batteries.

WEYRAD P50 COILS
Ferrite aerial 12/8: Osc. P50/1AC 5/4: 1st
and 2nd L.F. P50/2CC 517 each; 3rd LY.
PS0/3CC @/-: Driver Trans—LFDTY 9/6:
Printed Circuit 8/6; 35 ohm Speakers, 5in.
17/8: 6 x 4in. 21/-: Book, 2/-.

NEW MULLARD TRANSISTORS
Holders 1/8; OC71, 6/-; 0C72, 7/6; 0AZ210, 9/6;
0C81, 7/6; AF115, 10/6; AF114, 11/-; 0044, 8/-;
0C45, 8/-; OC171, 9/-; OC170, 8/8;

9/6; OAS8l. 3/-: 0C26, 12/6: BYlOO
Min, Condensers 0.1 mFd., 30 v, 1/3; 1,

186, 25, 30. 50, 100. 500, 1.000 mFd.. 15 lel 2/6

80 .1 COAX

PrY+ PPy,

Yolume Controls

Linear or lLog Tricks spaved  Jin.
Long  spindles, Milget

5 K ohms to o Meg. 6d. yd-
L8, 8- WP 48 | e o :

Htereo Lis 10/6; D' 14/~
Jw log +iw. Aflog. 7/6

Low Josa 5d13

100it. 500 dic/s1 /6 yd

Export: Send remittance and extra postage no C.0.D.

Buses 133, 68 pass door. $.R, Stn. Selhurst
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BAKER’S SELHURST
LOUDSPEAKERS

12in. 15w, Stalwart, 3 or 15
ohms, 45-13,000 c.ps.,
12,000 lines . 5 ens.
12in, 25 watt Guitar Model
15 ohm, 20-10.000 c.p.s.
Bass Res. 80 c.p. 12.000
lines. . 5 gna.
12ipn. Standard H.D. 20w.
40-14.500 ¢.p.s. . 7 gus.
12ip. De Luxe 15w. 25-
17,000 c.p.s. Toam 9 gms.
Bass 26w. 20-18,000

17,000 lines 12 gns.

15in. Auditorinm, 35w., 20 ¢,p.s. to 12 kefs. 18 2us.
15in. 50W Gurtar Model 20-10 ke/s, .. £L8.
C.R.T. BOOSTER TRANSFORMERS
tor heater cathode short civcuit, or
tubes  with  tailing emissions. Fuil
instructions  supplied, mains input.
()ptmn.nl 239% and 50°, boost,

or 16y, State  veltage
lvullirod. PRICE 15/6.

LOUDSPEAKERS PM. 3 OHM FAMOUS MAKES.
¢ 4in. 186 cach; 8in,, 17/8;.

10/ in, 30/~ (13 ohms, 35[-);

B, 22/5, M X Am., 21 4 x Gin,, 21/-. El

B3 X sin FOW. ceramie magnet, 45/-,

HANGE SWITCITES 2opet

3/6
WAVF-CHANGE “MAKITS ¥,
. ay dp.d-way dp.d-wartp. 2 Kit Pricca
. Extra waters

6:2 water 12/8; 3 wafer 16
3/8 cach, oxtra Juhg shafts 2f- extra.
TOGGLE SWITCHES, .11, 8/-: d.p., 8/8; d.pt., 4/=

BOOKS Pplease add postage
Transistor Audio Amplifler Manual 6/-
shortwave Transistor Receivers
Beginners' Modern Transistor Sets. 7/6
Sub-miniature Transistor Receivers 5/-
Boys' Booh of (rystal s .. 218
W W Radio Valve oo .. 76
High Fidelity Speaker Enclosure ., 5/-
TV Fault Finding. . o0 .. 8/-
Mullard \mpllllvr ‘\Iamuul oo
Radio Vahe Guide, Books 1

i1l Radio ITuside Out ..
stor Communication Sets
‘Transistor Controlled Models a
International Radio Stations .. 2/8

JACKS standard open-circuit 2/8, closed circuit 4/6
Grundig tvpe 3-pin 1/3; Standard Lead Type 6/-
Ihono Pings 1/-. Socket 1/, Banana Plugs 1l/e
JACK PLUGS. Nereened 3f-, Grundig 3-pin 3/6
BULGIN NON-REV PLUGS and SOCKETS P74,
2-pin 4{3; P73 3-pin 4/8: 194 6-pin 6/6; P466 12/8
RESISTORS l’relerrexl values. 10 ohms to 10 meg.

W w,‘.!()“o&d 13 w., 8d.; 2 w., 1/-.
HIGH STABILITY 4 W /... 2/- Preierred vnlucs
10 ohms to 10 weg. Ditto 5%6. 10 ohms to 22 meg., B(}‘

5 watt

10 watt WIRE-WOUND RESISTORS * 1/9
15 watt 10 ohms—6,800 ohms 2/~
10 K., 15 K., 25 K., 10 w. 3/~
MAINS DROPPERS Midget. With nhders‘ 0.3a

1 K., 0.2a., 1,2 K, 0.15 a 13]\..01
each.  Line (,onl 100 ol\ms it.
Wirewound Ext. H
WIRE-WOUND POTS 3 WATT Pre-set Min, T
Types. All values i) ohms to 25 K., 3/- each. 30h
4j-_ (arben 50K to 2 meg., 3/-),
WIRE-WOUND 4 WATTS. Pots.
Value o0 ohms to 50 K., 8/6: 100 K..
SPEAKER FRET Tygan various colnurs 52in. wide
from 10/« 1t.: 26in. wide from 5/- it. Bamples 8.A.E.
EXPANDED METAL Gald 12 x 12, 8/-.

ARDENTE TRANSISTOR TRANSFORMERS
D3035 7.3 CT.1 Push-pull to 3 ohms output 114-
D3034 1.5:1 C.T. Pushepull Driver 11/

8 D1001, 112/-

Long Spindle.
718,

D3058 11.5:1 Output 3 ohins, 11{-:

9 4. Driver; D240, 8.5:1 Driver
TRANSISTOR POTS 5 K Switched VC1545 5/3
SUB-MIN EARPIECE Xtal or magnetic 18
SUB-MIN JACK AND PLUG 2.5 or 3.5 mm,, 3/8 pr.

s v, AL

TAIEK MOTORS
(in series).

1 L.
8w, 12/6 pair, for 200/250 v.

Chassis, 18 s.w.g.
4 sides, riveted corners, lattice fixing
}mlea zun sides, 4 x 4in,, 5/65 9 x Tin.

11 x 7163 13 x 9in,, 9/6; 14 x 1lin.
12/6 15 X Mm 15 11 x 3in. 6/6.

CALLERS WELCOME
337 WHITEHORSE ROAD
WEST CROYDON 15555 5es
P.P. Charge 16, Full List V1=, C.O.D.I'éc‘lwa.A

Blank Aluminium
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7 x4z ///////////////Q

- UNUSUAL
OINGLE SPEAKER
N[

A
CONCRETE
COLUMN

An inexpensive col-
umn speaker con-
structed from a
concrete pipe and
fitted with a good
8in. or 10in. unit has
attracted much in-
terestand admiration
because of its clean
open sound.
Complete kits of
wooden fixtures are
available including
absorbent wadding
and diffusing cone.

Price £3.15.0 for 8” moael.
Recommended 87 unit—Super
£6.14.2 including purchase tax.

Price £4.18.0 for 10 model. Recommended
10” units—Super 10/RS/DD £10.18.8
Golden 10/RS/DD £7.17.5
10” Bronze/RS/DD £4.12.9

Prices include purchase tax.

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6
and 17/6.

Descriptive leaflet free an request from:

/////////////§

7

8/RS/DD

Dept. P

WHARFEDALE WIRELESS WORKS LTD

IDLE, BRADFORD, YORKSHIRE
Grams: Wharfdel Bradford

WWWWWWWW

Telephone: Idle 1235/6

N )

PRACTICAL WIRELESS

July, 1965

Fits 13 A, fused
3-pin 15 A. 3-pin
2.pin or a 5 A. 2-pin.
COSts . ..

ONLY 12/6

[RUERETRTREY Get one now from any
good electrical or radio
dealer, hardware store,
etc.,, or if in difﬁculty
write to:

FITTALL PLUGS
Coastguard Rd., Larne, N.ire.

15 A,

SAME DAY SERVICE

VA LVES NEW! TESTED! GUARANTEED!

SETS 1R5, 185, 1T4, 384, 3v4, DAF9L, DPY], DK91, DL93, DL94. Set
of 4 for 16/-. DAF96, DF96, DK96, DL6. 4 for 24/6.

1A7GT 7/86X5GT 8[3 DAF91 3/9|ECF86 10/4MUl4  5/-|U25 8/6
1H5GT 8/3|7B6 DAF96 6/-|ECH35 8/-|N18 4/10{038 8/8
INSGT 8/-7B7 SI- DCCO0  B/9|ECH42 8/3|N108  7/11{U47 3/8
1R5 4/817C5 7191 DF33 8/-|ECHS81 6/8|0D3 4/6,U49 9/8
185 318|706 719:DF8L 2/6|BCHE3 8/8/0Z4 4{31Ua0 5/8
1T4 2BTHT 5/9|DFS - 63| PCAs §/91U52 4/8

R1id 18/6{7Y4 5/8 7I81PCoT 7= U54 89
BAS 8/9{10.D13 7/8 8/6|PCC84 5/8 L3R 3/9
3Q4 4/10{12AT7  3/8 3/8|PCC8d  9/81TU191  10/-
384 4/9{12A0'6  5/6 6/8/PCK80 ﬂlll U281 8/8

3vy 5/6/12AL7  4/9
5U4G 4/B|12AX7 4/9
BY3GT 5/3[12K7GT 43
5Z4G/GTB/-(1IKEGT 8/8
6/30L2 8/8{12Q7GT 4/3
BALS 2/-{19BGEG 8/9
6AM6  2/9]20P4  13/6

4/9|PCF82  8/9|U291 9/~
5/-|PCF84 ./9 uan 1
7/-.PCF86  9/BIUS0L  15/9

4/3{PCFa0s 9/0 UABCS0 5/9
2/9|PCL82 6/11|UAF42 7/9

9/6/PCL83  9/-|UBC41 6/6
5/6|EFS 7/6/PCLE4  8/3[TBCE1 7/3

6AQ3  6/-20P5 7/6/PCL85  8/6/UBFS0  6/-
AATA  4/-|25L6 11/8|PEXA4 8/6/UBF89 8/9
6BAL  4/8[25U4GT10/6 7/3|PEN183 8/6,UCC34 8-
6BEG  4/9l30C18  9/8 8/-[ELR4  5/-|[PEN4VA |UCCB5 8/9
6BG6G 12/6)30F5 861 ELS5  5/8 12/6|UCF80  8/6
6BH6  5/-130FL1  9/8|E 8/-|[EM24  7/11| PEN36C18/-|UCH42 7/8
6BJ6  5/8/30L15 10/3[E PL36  8/9{UCHSL 7/-

6BW6  7/9(30P4  13/8
6P L3 3/6/30P19 13/6 G
6F14 8/-(30PL1
637G 4/6/30PL13 10/9 i
SK7G 1/8{30PL14 11/8 E
6K 8G 4/8135A6  14/-

7-{UCL82 7/8
5/6{UCL83 9/9
8/-/UP41 73
8/3|UFRY  8/3
7/9{UI1AL 76
9/-{UL44 18/~

6RIGT 776 lathT 0/3 v 8/-|CL84 8/3
6P28 9/6 5/3/UY21 -
6Q7G 479 5/9'TY41  4/9
6Q7GT  7/9 5/-UY85  5/8
68L7GT 4/9 5/9|VP4B 12/6
69NTGT 4/9 B U W76 3/8
6V6G 3/9|CL: 8| EC! 6/8/ W77 218
6V6GT 6/6 ECFan 9/6|X79 26/~
6X4 3/9DACR2 T/BIECFR2 4/3 MFE140015/-ITH233  7/$|Z277 2/9

READERS RADIO

24 COLBERG PLACE, and at 85 TORQUAY GARDENS,
STAMFORD HILL REDBRIDGE, ILFORD
LONDON, N.l6. STA 4587 ESSEX. CRE 7441

Postage on | valve 9d. extra. On 2 valves or more, postage 8d. per valve extra
Any Parcel Insured against Damage in Transit 6d. extra.

WwWWW americanradiohistorv com
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DIRECTION FINDER
~continued from page 216
Construction

The entire receiver must be completely screened
and the original was built into a wood case lined
with thin aluminium sheet. An aluminium front
panel completes the screening but note that
magnetic metal of any kind must not be used for
screening and this includes internal mounting
screens and brackets, elc.

The layout of the receiver is shown in Figs. §
and 6 and calls for little explanation except that
it should be followed as closely as possible. The
assembly of the aerial tuning capacitor mounting
and coupling is shown in Fig. 7. Note that the
r.f./oscillator and aerial tuning capacitors have
slow-motion ball drives.

The connections to the printed circuit board
(PCB) C14 and Ci5 and point B are shown in
Fig. 6. The remaining connections are (C) the junc-
tion of R1 (PCB) and R2 (PCB), (A) h.t. rail
(ncgative) (PCB) and (D) h.t. positive rail (PCB).

The Telescopic Aerial and Compass

The telescopic aerial mounted at one end of the
case is an optional fitting and is brought into
circuit when the band switch is in position 2. The
aerial is then connected to the ferrite aerial coil and
can be used to increase the overall sensitivity, thus
making it easier to find and tune a particular
beacon. Once this is done the band switch must
be set to position 3 (DF) and the telescopic aerial
closed up. The ferrite aerial will then require
slight retuning before taking a fix.

The position and mounting of the compass
requires careful attention and must be at the end
of the case oppesite the loudspeaker.” The posifion
shown in the diagram was found satisfactory ut
it may be necessary tc apply compass correction or
to make a graph showing any errors introduced by
the presence of the ferrite aerial rod and the
loudspeaker magnet.

Next Month

The concluding part of this article deals with the
operation of the receiver and includes further notes
on calibration, etc.

A STEREQO EXPERIMENT

~continued from page 229

hand corner with the cone facing into the corner
and set the box so that the speaker is at the same
height from the floor as the bass speaker. The
treble unit stands on top of the middle unit facing
the ceiling. The internal speakers of the v.h.f. set
must, of coursc, be muted.

For purposes of setting up choose a concert of

PRACTICAL WIRELESS 265

music with plenty of range—a Berlioz or Mahler
symphony could hardly be bettered. By carefully
adjusting your tone controls you can put your
’cellos and double basses to the right and the
violins out on the left, and when solo voices or the
piano join the concert they tend to be in the centre.
I do emphasise the word “* tend ” because sopranos
in particular sometimes give the impression of
walking up and down whilst performing. In the
event of disappointing results check your speaker
impedances and phasing.

This is not, of course, stereophony, but until
stereophonic broadcasts are with us it is a great
improvement on simple monophony and will
certainly stimulate the desire for the real thing.
It 1s also not to be confused with high fidelity, a
quality which is not obtainable as cheaply as this.

But in some applications, particularly in small
rooms, it might be considered more practicable
than high fidelity, since the problem of standing
waves is less acute due, no doubt, to the wider
distribution of sound.

10 + 10 STEREO AMPLIFIER

—continued from page 240

'increase the margin of stability. The o/p trans-

former will therefore depend upon the critical and
financial status of the individual constructor.

The other point the author would like to expand
upon concerns the input sensitivity which, at 1-4V
r.m.s., is not unduly high. The sensitivity can be
increased to 700mV r.m.s. by decreasing the
feedback by 6dB from the original 18dB, at which
level the amplifiers are still singularly free from
hum and noise, though it is inadvisable to decreass
the feedback any further, since the hum and noise
level rapidly deterlorates Similarly the input
level can be raised to 2-8V r.m.s. by increasing
the feedback by 6dB to 24dB, though again it is
inadvisable to alter the feedback any more, since
one then runs the risk of instability.

THE RESULTS

1t was Mrs. Beeton, I believe, who once said
that the proof of the pudding was in the eating
thereof. So with these amplifiers. In the author’s
living-room. which measures 26ft x 11ft 6in. x 8ft,
it produces noises of a most pleasing nature. One
has to be definitely anti-social before any traces
of roughness can be detected and then only on
sustained peaks. This is due to the regulation of
the power supply allowing the h.t. voltage to drop
and the author can, regretfully, suggest no simple
cure for this short of stabilising the h.t. line,
though this should not deter constructors who like
their music at a more reasonable level, for the
sound output will then depend on the ancillary
equipment. If this is of a reasonably high quality
satisfaction. in the words of the advertising
fraternity, is assured. :

www americanradiohistorv com
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G. Dyer, G3IGEH, 188 Gunnersbury Avenue,
Acton, London, W.3,

At the meeting on I5th June, there will be a discussion on
QSO's and QSL cards opened by G5ZA. This should be of interest
to all those hoping to obtain an amateur licence.

Meetings are held at 66 High Road, Chiswick, London, W.4.
AMATEUR RADIO MOBILE SOCIETY
Hon. Editors: Maurice (G3INMR) and Sylvia Margolis, 95
Collinwood Gardens, tiford, Essex.

On Saturday/Sunday, 22nd/23rd May, the Society held its 6th
International Mobile Meeting at the US Air Force Base, Barford
St. John, Oxon. .

One of the main features of the event was the Trade Show, which
is now the largest exhibition of amateur communications equipment
outside London.

BASILDON AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: C. Robertson, GBAAO, Milestone Cottage,
London Road, Wickford, Essex.

Members were entertained to a film show by courtesy of AEl
Ltd., on 27th April, and a discussion was held on 17th May on the
Club arrangements for the R.S.G.B. N.F.D.

The next meeting will be at the Van Gough on 15th June when a
'Ragchew will endeavour to answer members' queries.

. The Club is trying to arrange for RAE classes to be held this
rwinter and anyone interested should contact the Hon. Sec. at the
iabove address.

COVENTRY AMATEUR RADIO SOCIETY

Hon. Sec.: A. ). Wilkes, GIP@QQ, 141 Oversiade Crescent,
Coundon, Coventry.

At the meeting on 3rd May. Alan Wilkes, G3PQQ, gave a lecture
entitled “Communications Receivers’’, and on the 10th May,
G2ASF (Club callsign) had a night on the air.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little-
over, Derby.

. On 19th May there was a d.f. practice night with a social evening
rand ragchew for non-participants. The following week, J. Anthony,
G3KQF, gave a talk on the Basic Principles of Television. On 2nd
June there was a surplus sale and on 9th June, there will ba a dis-
cussion on the preparations for National Field Day.

Meetings are held in Room No. 4, |19 Green Lane, Derby, and
start at 7.30 p.m.

GUILDFORD AND DISTRICT RADIO CLUB
Hon. Sec.: N. Birch, G3KMO *“Sorrento”, White Lane, Ash
Green, near Aldershot, Hants.

Recent meetings have included lectures on Aerial Systems by
«G2FXO and Early Radio Equipment by M. Child. Some Mullard
films were also shown.

'

July, 1965

Maetings are held on the 2nd and 4th Friday of each month at
the Model Engineering Club, Stoke Park, Guildford.

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: ). Ingham, G3RM @, Lambert House, Greetland,
Halifax, Yorkshire

On 29th June, there will be a visit to the Royal Naval Volunteer
Reserve Communications Centre, Manor Buildings. Manor Row,
Bradford. Meet at the Beehive and Cross Keys Hotel at 7.30 p.m.
MID-WARWICKSHIRE AMATEUR RADIO SOCIETY
Hon. Sec.: H. C. Loxley, 51 Guy Street, Warwick.

At the meeting on 3rd May, the chairman announced that the
new premises, 7 Regent Grove, Leamington Spa, would be officially
opened by the Mayor of Leamington on Monday, 10th May.

The Club now has its own callsign and the official licence holder
is “George’” G3EHA.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon., Sec.: A. Robinson, GIMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

On 26th May, the late G2SU's tape recording on Microphones
was heard. On 9th June there will be a return visit to Manchester
and District Radio Society.

OTLEY RADIO SOCIETY
Hon. Sec.: ). Millward, |5 Queens Piace, Otley, Yorkshire,

This new Sociaty holds weekly meetings on Tuesday evenings
at 7.30 p.m. Morse classes are held during the evening and visits
and lectures are still to be arranged.

READING AMATEUR RADIO CLUB
Hon. Sec.: N. C. Taylor, G3TO®@, 83 Stoneham Close, Tile-
hurst, Reading, Berkshire.

The next meeting will be held on 26th June when the evening
will be devoted to the design and construction of v.h.f. and u.h.f.
equipment. The first Mobile Picnic of the season will be held at the
Childe Beale Trust Pavilion at Lower Basildon, near Pangbourne,
Berkshire, on 20th June.

SLADE RADIO SOCIETY
Publicity Officer, R. L. Jenkins, 42 Warwick Road, Warley,
Birmingham 32.

On 8th May, R. H. Edmuns gave a talk and demonstration on
Designing an Electronic Organ, and members were invited to try
their hand at being an organist.

At the maeting on {ith June, there will be a replay of the tapes
sent by the Catalpa Amateur Radio Society of Birmingham,
Michigan, U.S.A.

SOUTH BIRMINGHAM RADIO SOCIETY
Hon. Sec.: }. Rowley. G3TQO, 195 Castle Lane, Solihull.

The half-yearly Junk and Surplus Sale took place on 20th May.
At the meeting on [7th June, there will be a demonitration and
display of “Heathkit Products’, including amateur transmitters,
receivers and test gear.

AN ELECTRONIC HAWALIAN GUITAR

—continued from page 262
sixth, fifth, fourth and third, leaving the second
and first for the other two fingers.

Some Further Notes g

During the preparation of the Blueprint
presented free with the June issue. on which the
theoretical and physical details of the guitar were
given. a few errors escaped notice and were
unfortunately carried into print.

The transistor base diagram beneath Fig. 1
shows the leads labelled. left to right. ¢ (collector).
¢ (emitter). b (base). when for an OC71 the second
two should be reversed (i.e. ¢. b, ¢e).

On the other side Fig. 6 shows the “cut-out”
to house the lower portion of the pick-up magnets
in line with the bridge of Fig. 7 (point “B™).
“This is wrong. The 24in. x 1in. cut-out should,

of course. be in linc with the pick-up (point
“P.U.™. 4%in. up the body of the guitar.
Naturally the channel which carries the leads from
the pick-up to the preamplifier has to be extended
by the same amount. The rectangular compart-
ment for the preamplifier measures 34in. x 2%in.
(references in the text and on the drawing
contradict these measurements slightly).

In the Components List the length of soft wood
required is. of course, 4ft and not 4in. as stated.
and likewise the amount of Formica should have
been 4ft x 1ft and not as given. One item omitted
from the Components List was *‘ foam rubber”
which is suitable for covering the base of the
instrument to protect it and the player’s knees.
This may conveniently be stuck with Bostik.
remembering to leave a rectangular gap for the
battery compartment.

www americanradiohistorv com
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PERFECT FOR OUTDOOR DAYS

SINGLAIR MIGRO-6

The world’s smallest—and most personal—radio set

€© SIZE 14/5s x 13/, x Jin.
& WEIGHT Less than 1 oz.
@ FANTASTIC Power & Range

@ BANDSPREAD for
LUXEMBOURG

fantastically efficient.

IDEAL

waveband.

All parts inc. transistors,
case, earpiece and

instructions come to 59/5

MALLORY MERCURY CELL ZM.312 (2 required) ea. 1711

This is the set to take with you everywhere—tiny, inconspicuous and
It will play almost anywhere and never interfere
with other peopie’s privacy. Yet the Sinclair Micro-6 will give you choice
of stations from all over Europe with superb quality and volume. Building
this 6-stage receiver will give you a thrilling new expenence in modern
transistor techniques, and you can easily have it working in an evening.
IN CARS, TRAINS, BUSES, AT HOME, OUTDOORS—IN
FACT WHEREVER YOU WANT TO LISTEN.

Tunes over medium

MARVELLOUS “DOWN UNDER” TOO

“The Micro-6 is tremendous and all 7 local stations here in Melbourne are easy to tune.
During daylight hours I also listen to 3GL (45 miles away). In the evening I have listened
to 3BO (90 miles away) and best of all 2QN in N.S.W. (160 miles away). All these stauons
transmit on 2 kW. So naturally | wish to congratulate you on your excellent design.”

Les McCord, Bentieigh, Victoria, Australia.

POWERFUL AMPLIFIER
ONLY 2" X 27

This highly eriginal amplifier in-

tended to make a powerful car,
portable or domestic loudspeaker
radio used with the Micro-6, can also be
used for record reproduction, as a baby
alarm, intercom, etc., 750 milliwatts output
for feeding into a standard 25-30¢) I/speaker.

Input, 10mV. Response, 30-20,000 ¢/s + 1dB.

With built in switch and volume control. For SINCLAIR
9V d.c. operation, TR750
Parts and Ready built POWER
instructions 3916 and tested 45[' AMPLIFIER

LOOKING FOR TROUBLE?

Fault tracing becomes easy and
assured with a Sinclair Micro-
Injector. The Micro-injector
generates and injects a test sig-
nal from | kc/s to 30 3
Mc/s by means of
which fauits are easily
located. Smaller than
a matchbox.

SINCLAIR
MICRO-INJECTOR
Parts and
i#srtrutclﬁom 2716
Ready built
and tostca. 32[6

XZO

See next page
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SINGLAIR

INTEGRATED 20 WATT HI-FI AMPLIFIER

Outdates every hi-fi amplifier yet made

The Sinclair X-20 integrated Puise Width Modulated 20-watt
amplifier and pre-amp outdates every amplifier in its class
for power, for quality, for size and for cost. Having success-
fully pioneered PW.M. as a practical proposition for con-
structors, the Sinclair research team have built further
advances into the X-20 to make it unquestionably the most
advanced amplifier in the world. It has a 959 energy
conversion factor at full output. It has shown no sign of stress
or strain after being continuously run at 40% overioad for 12
hours. Tone, volume (mono or stereo) and equalisation
systems can be added to choice and thus ensure correct
matching to the input source. With brilliant transient res-
ponse, a flat frequency response from 20 to 20,000 c/s and
enormous power, the X-20 will give you all you will ever
require in true high fidelity reproduction, yet it measures
wnly 8f x 3} x lin. and requires no heat sink. The saving in
«ost is considerable, and the entire unit can be built and
‘installed in an evening.

‘A SINCLAIR GUARANTEED PRODUCT

All parts with
X-20 manual
come to

SINCLAIR P.W.M. AMPLIFIER
USERS WRITE

£1.19.6

New Principles
New Power

The Sinclair X-20 uses a pulse repetition frequency
between 65 to 75 kcjs., and has perfect square
wave formation with constant amplitude at all
times irrespective of the A.F. modulation, Special
silicon epitaxial planar transistors with 60 Mc/s
cut-off are used in the output stage. These have
rise and fall times of less than 0.2 micro-seconds
and ensure a fantastically high energy conversion
factor of at least 95%. Barely a watt is dissipated
in the output transistors with a 20 watt R.M.S.
output. The complete linearity of the integrator
together with the careful design of the modulator
ensure absolutely negligible distortion right up to
maximum output. Two negative feed back loops in
the pre-amp define gain and maintain a completely
flat response from 20 to 20,000 ¢/s. The amplifier
is widely talerant of the type of load to which
it is connected. The manual supplied with every
X-20 details a variety of tone, volume and equalis-
ation circuits for adding to one X-20 in mono or
two X-20's in stereo.

Reody built
and tested

£9.19.6
£4.19.6

P.X-2 Power Supply Unit
to drive one or two X-20's

“j¢t is everything you claim it to be. It is so
good that | can hardly believe it is true. Now
| would like to order another one.”

K.D., Abbeymount, Edinburgh.

“l must say thot the amplifier certainly
delighted myself and others with its beautiful
crisp quality.”

W.L., Leeds 2.

“The X-10 is working more than successfully.
The results were so remarkable that | pur-
chased g further kit to replace my valve stereo
system whicfn cost almost twice the price of the

For those requiring the same
quality—with less power ;

SINGLAIR X-10

COMBINED P.W.M. AMPLIFIER & PRE-AMP

two X-10%s."

$.M., Glensford, Suffolk.

“J congratulate you upon the remarkoble
standards achieved by your product the X-10
and also the clearness of the instructions upon

This superb P.W.M, assembly is ideal for more
restricted listening conditions. The X-10 offers
the same advantages and facilities as the X-20,
but with 10 watts peak output, operating from
12 to ISV d.c. supply.
6 x 3in. complete. Tone and volume controls
(mono or stereo) are added to choice.
Thousands of X-10’s have been built and are in
regular use. Construction and installation
could not be simpler.

how to construct this amazingly small
amplifier.”
P.ET,, Winsford, Cheshire.

== —

It measures only |

Ready built
and tested

Ay £6.19.6
7 Power £ 14.0

£3.19.6

All parts with
Manual come to

SINGLAIR RADIONICS LTD.
COMBERTON CAMBRIDG

www americanradiohistorv com
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ival

END PRE-AMP b

20 watrs R.}M.S.
OUTPUT

(-]

UNSURPASSED
QUALITY

i SIZE

;?3 8:'x3:x 1’
WEIGHT
4; ozs.

BRIEF SPECIFICATICN

% VYery easy to build and install
% No. of transistors—-—|2

% Output transistors—Silicon epitaxial
planars

% Pulse repetition frequency—45 to
75 ke/s

% Energy conversion facter at output—
better than 959

% Frequency response—20 to 20,000 c/s
- 1 dB .

DESIGNED TO
lABORATo RY * $ota! harmonic distortion at 10 watts
PREG'SION STANDARDS ) h * an:luts;:sll:lluvny—l mYV into 5-K ochms

% Signal-to-noise ratio—!nttcr than 70dB
NEW PRINGIPLES—NEW POWER ! Kt RS, contmeous pawer into
7.5 ohms

Y 5 watts R.M.S. music power or 12
watts R.M.S. continuous power into

p— ’ - i~ ] T == =7 EEE— (| {5 ohms
SCUARE WAVE | FEED BACK CURRENT ELECTRONIC | outPut | | Lee % The pre-amp is designed for using with
GENERATOR INTEGRATOR ——ADDKI_J L _sv:ncu L sum__‘ L any type of pick-up, microphone, radio

tuner, tape pre-amp, etc.
Y Built-in low pass fiiter cutting off
above 20 Kc¢/s

‘ INrut_A'm_." s J Illustrations show schematic diagrom in simplified form % Ideal for stereo and P.A.
PRE AMP

of the principal stoges used in the Sinclair X-20. . .
it embodies the very latest in transistors and quality % Makes a superb guitar amplifier
components. * Power required--36Vdc at 700mA

FULL SERYICE FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS

NAME ....ccccvrennnrne SO T oo Suarantee !

Should you not be completely I
satisfied with your purchase l
ADDRESS ... o5 s cce e aonntseasesiessanmsnig1oes when you receive it from us, l
your money will be refunded
in full and at once without I
question. Plegse quote PW.7
should you prefer to write l
!
=

your order instead of cutting,
I value £.oivinnnn. e e Gi  00000005c0n0T i 10n00n60006000000000000000 T 00000 4 ONOT IEE 5000 out this coupon.

www americanradiohistorv com
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RECEIVERS & COMPONENTS

TRANSISTORS,
TESTED. 40 for

UNMARKED, UN-
10 -, p. and p | -,
4 pack=ts post fre~ Relays. thousands
of tvpes. special catalogue free.
General catalogue of Mechan:ical
F eciricai  Geur. Tools. etc 5.
ltems free. K R WHISTON (Dep .
PRW ). New Mills, Stockport.

2 YEARS’ WRITTEN GUARANTEE.
Brand New, Unused and Boxed.
Comp.ete Range of Radio and Tele-
vision Valves. Unused Guaranteed
Television Tubes, all types available
on interest-fre¢ terns. Compe itive
prices,

S.AE. lists
AMATEUR ELECTRONICS
(Dept. P.W.),

240 L:.chfleld Road.
Aston, Birmingham 8.

A1 POST FREE BARGAINS: Guaran-
tred set tested Valves. KF80, EB91. od.
ecach: FC1.80 2/-, BCC82. PY3l. PZ30.
3 - each: PY80. PY82, 3/3 each. PL83
3 6; PL82. PCF80. 3/9 gach: 20P1, 4/-;
FBF80. N37, 4/3 each: PL33, 4/6;
PLRI, 4'8; 10PI13, 5/3,
enqu.ries. Al
PONE!N’I'S 14 The Borough, Cantér-
bury,. ~Kent.

BRISTOL’S SHOP

For Radio & TV Components
THE RADIO SHOP
The Haymarket, Bristol |

INEXPENSIVE
Valves, Autochangers & Amplifiers

POWER TRANSISTOR BARGAINS:
60W

1SO12A 5Mc/s, 25/-; OC44745/
82 Bquiv.. 2/- QA70/79, 6d.; BY!00,
4:/8. S.AE for list. D. & . LTD.,
220 West Road, Westcliff-on-Sea,
Essex.

“HEATHKITS” can now be seen In
London and purchased on easy

terms. Free brochure. DIRBCT TV
REPLACEMBENTS LTD., Dept. PW1/9.
196 Hamilton Road, West Norwood,
8.E.27. GIPsy Hill 6166.

V.H.F,

Receivers P104 (R1392), 100 to 150
Mc/s. 13 valves, tuning meter. Good condi-
tion and complete with conversion instruc-
tions. £3.10.0, carriage 15/-.

Whip Aerials, Substantial base and elght
4 ft, sections to make any length up to

24 ft., 35{-, carriage paid. 12in. sections.
;. ARy number fit together for 18 Set. etc..
. 4d, each. Post 1/- any number.
C cr-mie Insulated 3-Gang Vnriables, 5x6
Bs x 35 F, 3/8, post 1/6.
dian Chamois Padded Head and
Mike sSets for 19 and 22 Set. etc., 10/~, post
. Canadian Csaxben Mikeswithilead and
448, post 116,

WCavsiage charges iy to Englend ard
Wagponl )

Peiephone; Worthing 3097

4042 PORTLAND
ROAD. WORTHING

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

per line or  part
ge five words 1o line,
ines. Box No. 1/- extra.

minimum

Adyvertisement  must be  prepaid
'lllll addressed (o Aibvertisen t
nager Practical Wirele:

In\\vr House, sonthampion \Inw'l.

t.ondon W.(

RECEIVERS & COMPONENTS

{continued)

MUST CLEAR! S:llv Prices! Turret

Tuners. mostly Plessey. 2/6 plus 2/-
pos. or £1 dozen post free Worth
more for ths components -alon®
STROUD AUDIO. Cushes Green

Road. Stroud. Glos.

MARCONI CANADIAN RECEIVER

0. Shippinug,
Amatenr,
&  Broad-
cast. Mag-
nificent -
valve  re-
eeiver it
three wwit.

iy

brafor emploving dual uvqtal 1o provide mnrker
vheck at 10-100-1000 ke'n. One RF amd two 11
«tages. Other iefinements: valve. HT. and Signal
check meter. Internal lin. <peaker and two H
Phone outputs  sith  ewitehed control. RF-AF
Gam Note Limiter, Filter, BFO, Heterodyue piteh
conttal. Wide and Narrow Bandwulth. Man or
AVC on ¢ W & RT. I'ast and Slow 1uning with Inck.
Additional OSC Tuning (pius & minus). Power
requirements H' 180v. 80mA: 11 12v. 1} amps.
size 153 x L4 x [2in. Vully tesled and working.
ONLY £9,19.8. ('arr. 13 & or complete with Power
supply unit suitable ror 115 250v, AC mains and
L2v. DO, £12.19.8. Carr. 20 -

4 VALVE 4 WATT AMPLIFIER
T Core  transformers
A Mams FI0 230 volla
#01 ohins of high imped-
ance output, Output or
SO0 ohis state chocer

Controls: On Off switch,
fiant control.  Indicator
fight. Valve mepection panel. 19 x 7 x m. Brand

Now In makers cartons, 79/8, Carr. 10 -

TELESCOPIC AERIAL MASTS. Tubnlar ~teel
copperised. spray finish, rmg cam locking on cach
section provides for inll or anv height reguired.

Suitable all fivings and base locations.  Bottom
sectron 13in. diameter, 20it. (4 section) ‘losed 51t
Min. Weight 161b. 55/, Carr. 3 -. S4it. (8 section)
Cloved nit. 6m. Weight 20It 75/= Carr. 5 -
Kurther height hy adding 3-4it. Whipsections 13/6,
Carr. 4/-. Rpecial priee tor quantities,
WAVEMETER CLASS D

Freg.  band Ly
Ke s to 8,000 Kea
b melres)
,/,.4\_. i nges. 1,900
ﬂ) Ke s, 4000 Ke's,
also 4,000 Ke s
° @ “"'p@ 000 Kejs. Supply
- 5 om 6 v. D.C. input.
e Complete with twin
crystal. As  new.

PRICE 62/6.

P& b5/
CREED TELEPRINTERS. 7B Used condiion,

Price from £15, varr.
MOVING COIL HEADPHONES.
Chamois padded, complete with jack plug, 15/6.
Post 2/~ also available with matching moving coil
Microphone, 18/8, post 2/-.

5 m Dipole and rod aerialy 30/«

30,-.
(RRAND NEW).

per set,
Microphone with connecting phm, 15/8,
Battery input and phone plugs, 5[—
each, P. & P L/6.

AH Na, 19 8et parts available.

Many other bargains. S.A.E. all enguiries.

A.J. THOMPSON
“EILING LODGE™”
CODICOTE, HITCHEN. RERTS
Phone: CODICOTE 248

www americanradiohistorv com
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(continued)

R & R RADIO & T V SERVICE

Dept. P.W.
MARKET STREET BACUP, LANCS.
Telephone 465

SALVAGE VALVES Tested before daspateh

dFI: 4/6 10PL4 5/~ PLS2  3/6
SIS 4/8 718
EFsi 1/8 1/8
ECC u 3/- 5/3

5/«
8/- G
5/- IPI3 5/8
2/6 bl 2/
3= soPl2 5.
4/. PYs3  5/-
Po la"! 5/-
Speakers. Ex-TV. Sin. round. & 1 din.. 3/6: "
round, 8f-; post 2/-,
Line Output Transformers available. Stiate set

mode! No.
Turret Tuners, 8/-, post 2/-,

Scan Coils. ete. Quote set model No. with all en-
quiries and 8.A.E. for prompt reply. Al gends
subject tn <atiarartion or monev refunded.

DIRECT TV REPLACEMENTS LTD..
largest stockists of TV Components
in the UK. Line Output Transfor-
mers, FPrame Output Transformers,
Defiector Coils  for most makes.
Official sole suppliers for many set
makers. Same Day Dispatch Service.
Terms C.O.D or CW.O. Send S.AE.
for quotes. Day and Night Telephone
GIPsy Hil! 8166, 126 Hamxlton Road.
West Norwood, S.E.2

EXCLUSIVE OFFER
V.M.F. Receivers, 65-100 Mc/s.
and 100-185 M/cs.

PYE PTC 114, 65-100 Mc/s. 12 Volts D.C.

This is an I
valve  double
snperbet receiv-
er opcrating nn
one  fixed fire-
quency hetween
63 - 100 Meir,
erystal control-
using mud-
valves
thronghout.
These cets were
made for mo-
bile use (Pnl.ce
(Ar etc ) and therefore operate from a 12 volt D.C
supply.  Supplied in first class condition complete
with the ®pcaker i the control box. tuning data,
cirenit diagiam and complete erystal fnrmuh Tdeal
for commercial 4 wmetre« ammeters (70.2) efc.
600 only to be offered at 70/-. post 3/- or tuned to
anv reanested fiequency m the abhove range. Sup-
plied with crysial air tested and bench checked.
45/ extra. Control box 8/8d, (not neeessary).
PYE PYC 704, 100-185 Mo/s.. 100-250 Volts A.C.
This ~et using
14 valves feat-
uring muting
nuise  limiter
A.V.C. double
superhet  and
speaker output.
Operating
on  one fixed
frequency  be-
tween  10U-183
Me/s. cryaial
controlled mid-
get valves pow
ered by 100- ‘.!al) volts A.C. Case front coloured in a
very attractive Diminso Blue. These sets are sold
in first class condition with tuning dats circnit,
full erystal formula. Few only at 150[- cart, 10/,
or tuned to any requested frequency in the above
range supplied with orystal; air tested and bench
checked 45/« extra.

J. T. SUPPLY CO.

38 MEADOW LANE, LEEDS I}

]
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RECEIVERS&COMPONENTSJ FOR SALE FOR SALE
(continued) (continued) feontinued)
F 375Y Unused Ta ended Electro- J ) o
1 e dozg post puec(im'll M o R S E MADE ' HA!VIME[; 'hFIINISH tPAINT.C ’T‘lge
& A i nmodern finish for eleetronics, Can be
Gk ebuiok‘ nxenue_Zou Hmptun | EASY ° brushed or spraved Blue or Silver.
SPEAKER REPAIRS, cones fitted | The famous RHYTHM RECORDED A 210z t.ns 3 8, post 8d.. 4 pint 78,
Satisfac-ion guaranteed. s ’ COURSE cUls 'ne praciice t.me down | POSU I 9.1 p.nt 157, post 2 § Qrdevs
REPAIRS. P‘.ucklm Ashford. Kent L0 an 4bsolule miaimum. | over 30'- post free. Relallers supp.ied.
' “One student. aged 20. took only 13 { Write lor details. Amuazing resu.ts!
| DAYS and another. aged 71, look Return of post service. FINNIGAN
SOUND RECORDINGS | on'y 6 WEEKS (0 obl.un a GP.O , SPECIALITY PAINTS (PW) Mickley
—— e e o (9*1 ficate. If vou w to read | Squure, Stocksfield, Northumberland,
A UNIQUE BUY, Recmdm; t.apP top | Mo easiy and . please [~
b'dnd 7in., 2 400ft.. D.P., 25' en .oae 8d .n stamps ar lwo anter- |,
200£t., 19 6. P. Jnd » He pm 5})001 nJ ional  rep:y  coupons for ful. H
Bargains in al. s.zes. SAE. COERears BTtsel. 240""ELECTR|C POWER cmzEd
We repa.r buy and sel Recor 0 HS,
E. C. KINGSLEY & CO. LTD. 45 GREEN LANE. PURLEY, SURREY ﬂmfrom 12 CaR BATTERY

‘Toilenham Court Road. London.

FOR SALE

RECORDING STUDIO hus for dis
posal quantiy ol surplus Fum and
Audio Equipment. Speake:-s, Micro-
phones. Mixer Ec‘m Un.i. his
Components.  gte. S AE  for st
STAR SOUND Q‘l‘UDIOs Rodmarron
Street, W.1.

TRANSISTORS

1/- each. Red or White Spots.

2/- each, XAI01, XA102, XBI03,
OA90, XAIll, XAll2, OC430,
viois.

3/- each. OC44, OC45, OC70,
OC71, OCsl, OC8ID, XAlSI,
XB104, XCI0l, XCIO0IA,
OCl169, OC200.

41. each. AFI14, AFIIS5, AFII16,
AF117, OCI70, OCI71, XAI103.
XAll6, XB102, XBI0S, XCi2l,
XUé6ll,

5/- each. 0Cl139, OCI40,
OC204, ORP60, XA70l. XA703,
GET7, GET8, GET9, XCl4l,

BY 100, OA2II.

10/- each. OCI9, OC22, OC25,
0OC26, OC28, OC35, 25013.

ZENNER DIODES

4,7v, to 30v., tw. 316, |.5w. 5/,
7w. 6/- each.
Plus many more. Send 6d. in

stamps for full fist and eq. chart

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

ELECTRIC SOLDERING-IRON

FANTASTIC
BARGAIN OFFER

l.ightweight P1~lo] Grip handle

0 watt, 240/250v. A.C. solid
copper bit. Deuuhable handle
lorms cover tor iron when not in
use.  With iU, Saiety u-core
flex. Indispensable for

every home handv- ONEY
man. A boon to model

9/6

makers and 4 necessity
for every wireless en-

thusiast. Offered to P &t

vou at this new amar- /-

ng price.

C. H. SERVILE, (Dept. P.W.3)
Lusted Hall lane, ‘Taisficld, Kenl.

" ‘M“'“" DYNAMOTOR UNIT
Input12v utest 200 260 a' 15610220
Peclact for TELEVISION POWER TOQLS 2113l

01531 AC/OC HECTRICAL TQUIPMENT purs
waoduful rasulls Price ONLY£8 + 12 Sof agh
R S0A0 SLampen envalone {07 Duil Lestea (o0 13 ils
Sl Ay SOENTIAC PAOBUCTS CLEVELEYS Laats

NOW
READY!. .....

instrument
case assembly using our "Die Strip”.
The scrip has been specially made for us at
Birmingham on gty production. lor low
price to the public. It is made of high
strength alloy and will enable any one to
assemble an instrument case or cabinec
in minutes. Full details of these products
will be sent free. Plaase send large
envelope self addressed.

FIVE-TON FACTORY CLEARANCE:

Radio. TV Eect: cal Components in
nixed parcels  Example: m.xed
purce’ £1 146 3riloes,
vaves. basis i L. EHELIEN
etc. Hundred other : SAE st
and poa\a Qrds Lo P \'EWIO\J

=3
16 Shalcross Crescent. Hatfield Herts

The Revolutionary w

L%

BATTERY

o

N bLogx N Faiss

Botban Faor pres the
switch awl have wh
3 wipare Uedl i
iy iy SEAVLI TR
toormg oty Vhis bandsiie
[ETTRRTITTT U T8 LT TR
| dsave s sippibind i plits pOST PAID m"m‘
S T owr iy p Heae W
T Y R N FRE 31
| s ¢ Eatars Bonl
A A P T RAY-0-VAC
Money Refund Guarantee
‘ Order Now' whili .k | LEAKPROOF BATTERY

Tast. mend 3746 direct Lo

j GENERAL IIPORTS LTD

(Dept. WlAudrev Touse. Ely Place, Londou E.C.L.

YUKAN

SE£LF - SPRRN

YUKAN Aerosul spraykit contaibs 16 oz, Huoe
qualny  duable rasy  lndaut spray.  Nu o oslove
huking tequired.  Availuble o Grev Haunoer at
14/11 at our counter or 15/11. tan. paid per

push-button «alfapray can.

3PECIAL OFFER" 1 can pluv optiunal trausferable
suap-ou trigger bandle (value  5f-) for 18/11.

oot this dur Drging & Nq HAMMER FINISH now -~
IS S PERE L THE PUSIEBUTTON WAy

Pleants vt e ol i ar
B tan totad amennt tor

YUKAN
Dept. P.W.7 | |
307a EDGWARE RD. |
LONDON W.2 |
laaed Phura, abternoons, oprn all day Sats.)

Chdiee o1 13 wellspiay plau colirs aud priwet
(Mol car quality ) alse available

-

Py =~

A\
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transmitter receiver.
valves, i

Chasuis less
20/- each. Post paid. .

Copper Laminate Board, single or- double
sided, 5/- per square [oot panels either
type 3ft. by 4ft., 33/-,

High Stab Resistors, 5¢;, éd.; 2%, ?d.;
19, 1., Every six packed in 7-compartment
linen finish component box.

Speakers 3 ohm P.M. Sin,,
7 x 4in., T!-, Bin., B/-, 10in.,

§7-, 6in.,
1276.

6,

Please send S AE for tull Lists of other goods
on offer

UK ONL™

E. R. NICHOLLS

Mail Order and Retail Shop
46 LOWFIELD ROAD
off SHAW HEATH, STOCKPORT
CHESHIRE

WANTED

WE BUY New Vualves for cash,
~'.m|l quantit:es, o.d tvpes or
Send detutls. Quou 10N
Hluxn WALTONS WIRELESS
I'ORES. !5 Church Street. Wolver-
hampton. )

large
the

WE BUY New Valves and Transistors,
Amplifiers Short-wave Receivers and

Components, etc A.D.A. MANUFAC-

TURING CO., 116 Alfreton Road,

Nottingham. , A
{continued)
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SERVICE SHEETS

(continued)

URGENTLY WANTED, new modern
Valves, Transistors, Radios, Cameras.
Tape Recorders and Tapes, Watches,
Tools, any quantity. S. N. WILLETTS,
16 New Street, West Bromwich,
Staffs, Tel. 2392.

A PROMPT CASH OFFER for your
surplus brand new Valves and
Transistors. R.H.S., Beverley House,
Manaville Terrace, Bradford 7.

SERVICE SHEETS for all makes of
Radio and TV, 1925-1965. Prices from
1/- with free fault-finding guide.
S.A.E. inquiries. Catalogue of 6.000
models . 1/6. Valves, modern and
obsolete. Radio/TV Books, S.AE.
lists. HAMILTON RADIO, Western
Road, St. lLeonards, Sussex.

SERVICE SHEETS, also current and

obsolete  Valves for sale. JOHN
GILBERT'S TELEVISION. 1b Shep-
herd's Bush Road, London, W.l2.

Phone: SHE 8441

WANTED
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
I(_B North Street Leeds 7

B8ERVICE SHEETS

SERVICE SHEETS, Radio and Tele
vision, 3/8 post paid
EMERY, 17 Hollgarth St,..

‘SERVICE SHEETS, Radio, TV, 5,000
models. List 1/-, S.A.E. inquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS

4/ ea., plus postage

We have the largest display of Ser-
vice Sheets for all makes"and types
.of Radios, Televisions, Tape Record-
ers, etc., in the country. Speedy
service.

To obtain the Service Sheet you
require please complete the at-
tached coupon.

From:
Name: ..,

‘Address:

#0Pee00eav0000000000000000000 0000 0stEs s s0n

»
002000005 01ar0v00s0000 s 0starnrrrrrrnrrnrnEn

~ To: S.P. DISTRIBUTORS
44 Oid Bond St., London, W.I
Please supply Service Sheets for the
following: -

DHREB  onmocoonoooeoaosooocoonsooononose
Model No. . Radlo/TV
‘Make:  iiiciieeessecsececsetiirniiniean

Model No....ccorereeeee. Radio/TV
MR8 #sbhomooooonmoonoonocoonmonoananoa
Model No.: ............ Radio/TV

I also require list of Service Sheets
at 16,
(please delete items not applicable)
I enclose remittance’of.......

MAIL ORDERS ONLY

Jul. PW

S.E.S. SERVICE SHEETS for all TV.
Radio and Tape Recorders, etc. List
176 plus S.A.E. SUN ELECTRICAL
SERVIC: 38 St. George's Road,
Hastings, Sussex.

SERVICE SHEETS (75.000) 4/- each.
Callers welcome. Always open. 5
South Street, Oakenshaw, Bradford.

BOOKS & PUBLICATIONS

AUDIO, America’s foremost journal.
Year's subscription 43/-, specimen
copy 4/-. All American radio journals
supplied—list free. WILLEN (Dept.
46), 8la Roadway, London, E.15.

Design and
Construction of

Transistor  Superhets

R. H. Warring. This book is
intended for those who want to
make their own superhets rather
than just read about them, al-
though it contains a wealth of
information to interest all radio
enthusiasts. It deals with the
construction of typical proven
designs and is based on the latest
available data, including the use of
transfilters, transistors, and print-
ed circuits. Hustrated 17/6

MUSEUM PRESS

26 Old Brompton Road, London SW7

MISCELLANEOUS

CONVERT ANY TV SET Into an
Oscilloscope. Instructions and dia-
grams 12/6. REDMOND, 42 Dean
Close, Por:slade, Sussex.

—ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits, drawings and
notes! It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing.

Write NOV\éfog iree leaflet and further

details & 20 Maude Street,
Darlington, Durham. Send 2td. stamp

WwWWW americanradiohistorv com

July, 1965

METAL WORK

METAL WORK. All types cabinets,
chassis racks. etc., to your specifica-
tions. PHILPOTTS METAL WORKS
LTD., Chapman St., Loughborough.

CABINETS e CASES
CHASSIS

Anything in metal. “ One-offs” a pleasure
Send your drawing for quote
Stove enamelled in any professional finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham
Lancs. MAIN 9400 P.W.

SITUATIONS VACANT

RADIO AND TV Exam. and Courses
by Britain's finest Home-study School.
Coaching for Brit.I.R.E, City and
Guild's Amateur's Licence, R.T.E.B

P.M.G. Cert., etc. FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

TV & RADIO — AMIER.E, City &
Guilds., R.T.E.B. Cert. et,c, on
Satisfaction or refund of fee'
terms. Thousands of passes. For
details of Exams and Home-training
Courses (including practical appara~
tus) in all branches of radio, TV
and electronics, write for 156-page
handbook — E. B.LE.T. (Dept.
24280), 29 Wright’'s Lane, London,
Ww.8.

A.M.l.Mech.E.,, AMI.ERE, Cily &
Guilds, G.C.E., etc. Become a Tech~
nician or Technologist for high pay
and security., Thousands of passes.
For details of Exams and Courses in
all branches of Engineering, Build-
ing, Electronics. etc.. write for 156-
page handbook—FREE. B.I.E.T,
(Dept 242B), London, W.8.

RADIO TECHNICIAN

A number of suitably qualified candidates
witl be required for training, leading to
permanent and pensionable employment.
(Normally at Cheltenham but with oppor-
tunities for service abroad or appointment
to other U.K. stations).

Applicants must be 19 or over and be
familiar with the use of Test Gear and have
had Radio/Electronic workshop experience.
They must offer at least "O'" level GCE
passes in English Language, Maths, and/or
Physics, or hold the City and Guilds Tele-
communications Technician Intermediate
Certificate or equivalent technical quali-
fications.

Pay according to age, e.g. at 19, £722; at
25, £929 (highest pay on entry) rising by
four increments to £1,067.

Prospects of promotion to grades in
salary range £997—£1,634.

Annual Leave allowance of 3 weeks
3 days, rising to 4 weeks 2 days.

Normal Civil Service sick leave regula-
tions apply.
Apply:

RECRUITMENT OFFICER (RT 37)
Government Communication Head-
quarters, Oakley Priors Road
Cheltenham
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EDUCATIONAL

RADIO OFFICERS
Jgomg and shore appoiniments.
¥ Many recent successes provide
10na. tra.nee vacanc.es dur.ng
1985 66. Grants uvalable Day and
voaralng students Stamp for pros-
pectus  WIRELESS COLLEGE. Col-
wyn Bay.

see the world

THE INCORPORATED PRACTI-
TIONERS IN RADIO AND ELEC-
TRONICS (I.P.R.E.) LTD. Memoe:-
sn1p Cond:llons booxler 1 .. Sample
copy of TPRE Officia. Journa. 2 -
post  free Secrevary, Dept B, 32
Kidmore Road, Caversham. Reading.
Berxs

BECOME ' TECHNICALLY QUALI-
FIED " 1n your spare time Guaran-
'eed Diploma and Exam Home-study
Courses 1n Rad:o. TV Servic.ng and
Muintenunce R.T.E B. City and
Gu:ds. etc Hghlv intormalive 120-
page Guide -— FREE CHAMBERS
OOLLEGL lDE‘DL 363), 148 Ho'born.
london, E.C.1

CITY & GUILDS (electrical, eic),
© Satisfaction or refund of
terms Thousands of passes.
details of modern courses In all
branches electrical engineering,
electronics radio, T.V., automation.
send for i56-page Handbook—
B.I.ET. . 242A), 29
Wright's Lane, London, W.8.

TRAIN FOR SUCCESS

WITHICS

Study at home for a progressive
post in Radio, TV and Electro-
nics, Expert tuition for I.LE.R.E.,
City & Guilds (Telecoms and | .
Radio Amateurs’) R.T.E.B.,
etc. Many unique diploma
courses incl. Colour TV, Elec-
tronics, Telemetry & Com-
puters,  Also  self-build kit
courses—valve and transistor.
Write for FREE prospectin und find out
how ICS can help vou in vonr career
ICS DEPT. 54,

LONDON. S.W. I1.

HIGH STABILITY RESISTORS
1%, 3W, 2/-each. Full standard range W0Q
1010 M0 plus man\' special values required
lor multimeters et
PRECISION \\lRl AWOUND RESISTO RS
1 Watt. 10 to5K 19, 3/-; to 20 K 4/3, 44, add
3d. Your value wound Lo orde

WHEA ONF, BRID(.P KIT
resistors-

sSet ot 18 precision wirewound

and 18 switches to make accurate. bridge tor
measurement of resistance irom ! ohm to
Q. The vartable arm 1 1om 0 to 11,100
and

1.1i M
ohms in 10 ohm steps. multiplying
dividing ratios x1, x10, and x100. (U
can be read to three figures and 1% ac
With circult and instructions, 87/6 post free
THREE DECADE RESISTAN K1Y
The variable arm from the above Kit. 12x 4%
resistors and 12 switches, with circuit, 45/6

post iree,
Leaflet on request. EPI0K,

Multimeters.
10,000 o.p.v. 67/6. post 2/-; EP30K. 30,000
EP30K. 50.000 o.p.v.

©.D.V. 101/-. POst /-1
4 model, £9.10.0 post

141/-, post
AVO \lullmnum Mk.

PLANET INSTRUMENT CO.

\
|
PARKGATE ROAD, l
|
|
|
I
\

iree, ‘

25(wW) DOMINION AVENUE, LEEDS 7

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE
1RA, 185, 174, 354, '5\"4, DAF9L, DFS1, DKL,
1=

DLE2, DI, SET OF
DAFGs, DFS6. DK, DL%. SET OF 4, 23/6.

1RS 4/3  EBC41 ¢/3  PCL8Y  7/9
180 313 8/6
1T4 2/3
484 4/3
V4 5/-
8KTG 1
6KBG 3/
6Q7G
oSLIGT 4/
2K8GT 8/
Pi 13,
HPH 11/
S0FL1L 9/
30015 10/
30PL13 10/
33L.6 6/-
83A &/
81/
i
BIR
5/1
716
23
5/11
76
413
8i-
6/3
8/9
ai-
4/3
5/-
5/11
6/6
82 8/ 4/11
EABCSO a/9 PCL83 8/11 X79 20/6

Postage on 1 valve 6d. extra. On 2 valves or
more, bostage td. per valve extra, Anvy
parcel insured against damage 1n 1ransit
6d. extra.
Otfice address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.I6.

= S
4 z
z
3 LISTEN %

-l
° AND ENJOY THE o

A WORLD'S RADIO AMATEUR :

> AND BROADCAST STATIONS WITH 1

Z  THE GREATEST OF EASE ! ! ! =

WE HAVE SOLVED your aerial problem for
WORLD-WIDE RECEPTION-—NO MATTER
WHERE YOU LIVE ! !

World Expert Radio Amateur WIBB
(U.S.A.) claims the ‘‘JOYSTICK"
aerial—easier to read stations than with
his massive 520’ VEE aerial 70" high ! 1!
ZL4GA, who is probably NEW ZEA-
LAND'S best known Radio Amateur,
has scrapped his outstanding 300 45°
high aerial and has WORKED ALL
CONTINENTS on the ‘“JOYSTICK® in
under 12 hours ! ! !

“CQ' the Radio Amateur’'s journa!
claims ““ JOYSTICK"' better for recep-
tion than the world popular DIPOLE
(four different receivers used to confirm
this decision!)

YOU CAN BE THE PROUD OWNER OF THE
WORLD'S MOST VERSATILE & COMPACT
“‘JOYSTICK COMPLETE RECEIVING SYSTEM
FOR AS LITTLE AS

£6 6.6 (Standard system) p. & p. included
or the De Luxe system for £7.7.6 p. & p.
included.

Money Back if not Delighted
Not convinced? Then send for
brochure and showers of testimonials
to:—

PARTRIDGE ELECTRONICS LTD

(Dept. PW)
7 SOWELL ST., BROADSTAIRS, KENT
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NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

1t's the most exciting news of the year! Just
imagine. You can get 35 large, fact-packed
lessons for little more than 1 - per lesson!
The lessons are crystal clear, practical,
easy to master and use. Early lessons make
fundamentals clear even to the beginner,
while other lessons will give you the
practical “‘know-how'' of an expert,

Copares tavaurably with <otne courses costing ten
Lies @ twuch. You save because you receive ali the
lessons At one nme aud are not required to purchade
sguipment you do not teed.

This 1s a real home-study course that has been bound
into one glant % < 11in. 2?16 page wanusl. Each page
is divided into Lwo columas A wide column featurss
the text, while a narrow colutn at the gide has the
mstructor’s  comments  helpful  suggestions aud
additional pictures to simplify the difficuit parts.
Everyone can benefit from this practical course, No
old tashioned (or pseudo modern) methods used bere
Just straight forward, easy to understand explanations
t help ¥Ou make wore money 0 electronies. =

The price! Only 39 6 plus postage 1/8.
Termat Why of course! See Coupon.
OTHER COURSES AVAILABLE .
RADIO COURSE (22 leasons, price 36/=) |
TELEVISION COURSE (price 38/s)

UNCONDITIONALLY GUARANTEED TO!
GIVE COMPLETE SATISFACTION

You must be convineed that this 1« the best value you
huve ever ~een 10 Kiectronics, Radio or T.V. Training,
atherwire you can return the course {or have your
wouney refunded if seut with order) after you bave
sxawined it 1w your own howe 1or » full seveu daya.
IF YOU SEND CASH WITH ORDER WE WILL
INCLUDE A FREE BOOK VALUED § -. Tick on the
coupon ome book for each course ordered with full
cash. These free buoks are authoritative, and loaded
with information. Would cost at least 5/ each If
hought separately—by sending cash you reduce
bouk-keeping and otber costs which savings we pass
back tn you.

— — FREE TRIAL OFFER — —
Pay nnly 5% per week 0y ou wish,
bow tr This special affer

To: Sim-Teeh Technical Books. Dept. ETVS, Gater's
Mill, West End. Southampton, Haaots.

Please send 1 he woltowing courses for 4 futl seven days’ +
trial

] No. 1.
[Zi No. 2.

Chip coupou Tight

RADIO COURSE,
87:6, incl. postage.
RADIO & ELECTRONICS COURSE,
41 -, inel. postage.
TELEVISION COURSE,
37/8, incl. postare.
(Free tnal custormers tick one only pteade).

I} No. 3.

It not delighted. | may return the courve post-paid
without further obligation vu wy part. Otherwise §
will pay cash price or b/= weekly until pald.
' Tick here 1f enclosing tull purchase prioe,
U'lease send we
{7 FREE TRANSISTOR CIRCUITS BOOK.
FREE OSCILLOSCOPE BOOK.

Amiount eoclosed £, ... L.

| understand that you will refund this woney in full
1 1 an: pot 1009, satiefied. Overseas customers plosws
send full amount ancludiug Ireiand).
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10/14 WATT HI-FI AMPLIFIER KIT
A stylish
finished
monaural
amplifler
with an
output of
14  watts
from 2
EL84's in
push-pull
Buper rep-
roduetion
oi both
music and
speech
with negli-
gible hum,

- A
——— %
Beparate inputs for mike and gram.”allow records.

and announcements to follow each other. Fuily
shrouded section wound output transformer to

match 3-15{3 speaker and independent volume
controls and separate bass and treble controls are
provided giving gooed lift and cut. Valve linc-up
2 EL84's ECC83 EFS6 and KZR0 rectifier. Simple
instruction booklet 1/6. (Free with parts). 2 01

All parta sold separately. ONLY£6 1 9 8/6

Also available ready built and tested complete with

standard input sockets. £8.15.0. P. & P. 8/6.
Carrying Case for above 28/8. ‘P. & P. 6.

SPECIAL HARVERSON OFFER ! ! !
BRAND NEW HEAVY DUTY 12in. SPEAKERS,
Response 40 ¢/s<13 Ke/s. 1}in. voice coil. Available
in 3 or 15 ohms. Guaranteed full 15 watts British
rating. Heavy cast aluminium frame. These are

. current production by world famous maker and as

they are offered well below list price we are not
permitted to disclose the hame. IMITED NUM-
BER ONLY. U\REPEA’IABLE AT 89/8. P. &
P. 5f-~. Also 25 watt Guitar Model available at
£5.5.0.

HIGH GAIN 4TRANSISTOR
PRlNTED CIRCUIT AMPLIFIER KIT

@ Peak output in excess of 13 watts. @ All standard
British components. @ Built on printed circuit
panel gize 6 x 3in. @ Generous size Driver and Output
Transformers. @ Output transiormer tapped for 3
ohm snd 15 ohm speakers. @ Transistors (GET114)
or 81 Mullard OC81D and matched pair of OC81 ofp
® 9 volt operation. @ Evervthing supplied wire
battery clips solder etc. @ Cowprehensive easy
to foliow Instruction and circuit diagram 1;6.
(Free with Kit). Ail parts sold separately.
SPECIAL PRICE 45/- P. & P. 3/-.

Also ready built and tested 52/6. P. & P. 3/-
A pair of TAL's are ideal for stereo.

HARVERSON‘S F.M. TUNER Mk. 1
e

quency coverage
88-100 Mc/s -
® Balanced diode output. @® Two LT. stages and
discriminator. ® Attractive marcon and gold
dial (7 x 3in. glass). @ Self-powered using a good
quality mains transformer and valve rectifier.
® Valves used ECC85 two EFS80's and EZS0
(rectifier). @ Fuily drilled chassis. @ Size of com-
pleted tuner 8 x 6 x 5}in. @ All parts sold separately.
Bet of parts if purchued at one time £5.19.8,
plus 8/6 P. & P. and ins. Circuit diagram and in-
structions 1/6 post free. Mark I Version as above
but complete with nmglc eye front panel and
brackets £6.12.6. P. & P. 8/6.

Mark III Vergion a8 Mark I but with output stage.
(ECL82) and tone control £7.7.0. . 8/6.
Handsome Metal Cabinets. Choice of Black or
Green. To fit Mark I 25[- P. & P. 3/~. To fit
Mark IT 17/68. P. & P.

SPECIAL PURCHASE TURRET TUNERS
By famous maker. Brand new and unused. Complete
with PCC84 and PCF80 valves 34-38 Me/s LF.
Biscuits for Channels 1 to 5 and 8 and 9. Circuit
diagram supplied. ONLY 25/- each. P. & P. 3/9,
GORLER F.M. TUNER HEAD
88-100 Mc/s 10.7 Mc/s. . 15/-, pius 2/~ P. & P.
(BCC85 valve 8/6 extra,

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Maker's Original Packing
SINGLE PLAYERS
GARRARD SRP10 £5.9.11, Carr. 5/6
B.S.R. GU7 with unit mounted pnk -ap arm.
£41.8.8., Carr. 5/6
AUTO CHANGERS
LATEST B.S.R. UA25 Super Slim mono. £6.2.6
R. UA1G8 £86. 1};.8

GARRARD ATS.. o
All the above units are complete with tfo mono
head and sapphire styiii or can be supplied with
commpatible atereo head for 12/6 extra.

SPECIAL OFFER !
Limited number of

E.M.l. 4-SPEED SINGLE

RECORD PLAYER DECI(S
with unit pi ps. Incor
the following spscml featurce: Heavy uilu.
metal turntable. Low fiutter performance
shaded polc motor for 200/250V. A.C. with
90V tap. Latest ultra lightweight pick-up
(6 grammes tracking weight). High output
mono ceramie cartridge. Autostop. Overall
ummrplate size, 12 x 10 x 23in. below and

2n abo
89/6

TWO VALVE GRAM AMPLIFIER
ON PRINTED CIRCUIT BOARD

&

(17Y85, ULS4). Can be used with
¥ v, tap off motor. O.P. Trans
voluine and tone control. Size 6{m.
wide x 2in.
deep x
3%in. high
overall.

Y

dropper
res. for
filaments
it required. 2/8 extra.

NEW CARTRIDGE BARGAINS
ACOS 71-5 single sided crystal cartridge for Stereo
and L.P. records. Compiete with diamond stylus
and universal mountmg hmket List price £2.6.4.
Qur price 18/6, P. -

RONETTE STEREO 105 CARTRIDGE. Btereo/LP/
8. with t Orlglual list
price 0719 OUR PRICE 24/-
GARRARD GC2 Mono complete
OUR PRICE 12/6. P. & P. 1/-.

STEREO AMPLIFIERS
Incorpomhng 2 ECL42's and 1 EZ80 beavy duty

1/-
Lis'. price 24/11.

ve.
UNREPEATABLE OFFER AT

Carr. 5/8
THE NEW HARVERSON KIT FOR THE HOME
CONSTRUCTOR
A really excellent
all purpose A.C.
mains 200/240v.
AMPLIFIER  KIT
TYPE HSL ‘FOUR’
3 VALVE. 4 WATT
USING ECCS3,

EL84, EZ80,

VALVES

Special features in-

clude:

® Heavv dnty bl d mains tr

wit, screen. @ Bags, Treble

and Volume controls, giving fully variable boost
and cut with minimum insertion loss. @ Heavy
negative feedback loop over 2 stages ensure high
output at excellent quality with very low distor-
tion factor. @ Suitable for use with guitar. micro-
phone or record player. @ Provision for remote
mounting of controls or direct on chassis. @ All
this builds onto a chassia size only 7}in. wide x 4in.
deep. Overall height 4#in. @ All components and
valves are brand new. @ Very clear and concise
instructions enable even the inexperienced ama-
teur to construct with 1009 success. @ Supplied
complete with valves, output transformer (3 obhms
only), screened lead, wire, outs bolts, solder etc.
(No extras to buy). 9 6 P. &P
PRICE / 6/-

C circuit d ical layout
and parta list 2/6. (l-‘rce with Kits).

QUALITY RECORD PLAYER AMPLIFIER
A top-yuallty record player awmplifier. Size
7in. w. x 24in. d. x 5}in. h. This amplifier (whick is
used in a 20 gn. record player) employs heavy duty
double wound mains transformer, ECC83. BL84,
E780 valves. Scparate bass, treble and volume
controly. Compicte with output transformer
wmatched for 3 phm epeaker. Ready built and tested

PRICE 69/6 P. & P. 4/9
ALSO AVAILABLE. Mounted on board with
output transformer and fin. speaker ready to
fit into cabinet below. PRICE 89/8. P. & P. 5/%

QUALITY PORTABLE R/PLAYER CABINET
Uncut motor board. Will take above amplitier and
B.3.R. or GARRARD Autochanger or single
Record Plaver Unit. Sise 18 x 14 x 3lin.

PRICE £3.9.6. Carr. 7/6.

LATEST MODEL B.S.R. TU/I2
4-SPEED PLAYER
AND PICK-UP
ONLY Carr,!
69/6 °7;
7in. metal turntable
Low flutter perform-
ance,  200/250 v.
shaded pole motor
with 90 v. tap for
valve beaters. High
gain crystal pick-
up with turnover

LP/78 head complete with sapphire atylii.

d mains transiormer. Outpot 4 watta
per channel. Full tone and volume coutrols. Abeo-
lutely compiete.

BARGAIN PRICE
£4.19.6 7"

SUPER DE LUXE version of above incorporating
ECL36 valves separate bass and treble controla
and full negative feed back. 8 gns. F. & P. 6/G.

6 TRANSISTOR AND DIODE
SUPERHET

A firstclans 2 waveband transistor superhet.
@ Printed circuit panel (pize 85 x 2%in.). @ 3 pre-
aligned 1.§. transformers. @ h-gain Ferrite Rod
Aeriai. @ Ali First-grade transistors. @ Car aerial
winding. @ Push-puil output. @ All parts supplied
with simple instructions. ALl parts sold separately
Set of parts if purchased at one time ONLY £4.5.0.

P, 2/6. Circuit Jiagram 2/- (free with set of

Darts).

35 OHM SPEAKERS
Suitable for use with sbove. Zin. 3oodmans. Ideal
replacement for most pocket portables 8/8, 3fiu.
12/6;5in. 17/6;7 x 4in. 21/-, P. & P.2/- perspeaker,

Portable CABINET
Rize approx. 9% x l,} x #iin. Suitable for above
nsing 3}in. speaker 25/-. P. & P. 2/t

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. transformers one oscillator coil one driver

transfortier and wound Ferrite acrial {med. long

and car aerial coupling) 32/8 complete post 2/-

6 trapsistor printed circuit board to match 8/8.

Post 1/-. Circuit diagram 1/6 extra.

SPECIAL BRAND NEW
TRANSISTOR BARGAINS

GET 15 (Matched Pair) 15/-; V15/10p. 10/=;
OCT71 5/-; OUT6 Bl~; AF11T 7/8; ORP12 10/6.
Set of Mulard ¢ transistors OC44. 2—O0C45

OCS1D matched pair OC8L 25/-. URP12 Cadmium
Suiphide Celi, 10/6.
EDISWAN MAZDA
PX \101 618 XAllJ.'! 8/6.
R.F.I. B

1—PXA102 Mixer; 2—PXA105

Pack: 2—PXAL01 LF.
1PXAL0Z MIXEr ..\, ovencsrzeneroonns
L.F.6 Pack: Consisting of PXB113 Driver Matched
pair PX171 mounted complete with beat sinks
(Equiv. OCS81D and OC8L)........... obooDos 12/6
ALL TRANSISTORS PORT FREE.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19
Early closing Wed. | p.m.

A few minutes from South Wimbledon Tube Station
PLEASE NOTE: P, & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS

Open all day Saturday

ORDERS CHARGED

EXTRA.
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

CHErrywood 3985

(Please write clearly)

www americanradiohistorv.com


www.americanradiohistory.com

(Al

July, 1965

3-VALVE AUDIO AMPLIFIER

MODEL HA34

Destgred for Hi-F)
reproduction of
records A.C.
aperation.
built o pisted
beavy gauge metai
chassis  size
w.x ¢in. d. x 4¢in. b,
{pcorporates ECCES,
E

¥ “r s
E L-!_ L
b 5
.
= ¥ 1. K780 valves,
huavy duty double-

wound mains trapsturmer and output transiormer
miatched for 3 obm speaker, separate Buss, Treble
ind vohume contrelx. Negative teedback line,
Qutput 4; watte  PFront pape: cau be detached
and feads extended for remote mounting uf con-
trols. ‘The HAZ4 has beeu speciaily designed for us
aud our quautity order emables us to ouell; v.hel;x
votaplete with Kknobs, valves,

«te. wired and tested for only £4 5 o G-

BRAND NEW LOUDSPEAKERS
Jin.. 12/8; ?im 15/-; 8in.,, 21/-; 10in.. 25/-;

I2u., 2716: 15 vhim, 80/~), L0in. x Gin.. 26/,
EM.I 13} x 8w with high flux ceramic magoet.
42/{-: 15 ohin 45/-).

4in. HIGH FLUX TWEETER. % olm or 15 oh

. Famous British make, 12/., P. & P. 4 and
o 2 83 and Sine 28 10 and 12in. 8/6 per
speaker.

TAPE DECKS
COLLARO STUDIO DECK. 3 wvutwrs, 3 speeds.
push buttou contrnl. Up to 7in. spools, £10.10.0.
L& PTG
B.S.R. MONARDECK. dingle speed, 2fin. per
ser. yimple control nses 53in. spools. 26.15.0 phus
706 cair, and ue.  Tapes extra on both.

BARGAIN OFFER CORNER

MAINS TRANSFORMERS
Fully shrouded, can be wounted upright or drop
thiough. Tapped pri. 110, 200, 220, 240v. Bec.
250v. + wave at 85 wA wnd 6.5v. Y awmps. c/t.
Stukuizeiix"{xl{in PRICE 12/6 P.&P.y/6.
ALS() semi-shrouded drop thro’ trxpe, Pri. 200,
L 240v, Bee, 250v. ¢ wave at 70mA and 6.8v. at
‘amp elt, Stack size 3 x 24 x L}in.

Rit"E 11,_ P, &Pd/-

PRECISION 6 MINUTE DELAY ACTION SWITCH
Clockwork actuated. Made by Bwiths. Sepérate
“witching  actions at inteysals up te 8 tins.
Fach vwitet action designed for current loading
up su L1b'amps at 250 voits. Buitahle for photo-
yraphic tiluer, sequence switching operations. =t
ete.  Brand pew aud unused ubits offered at a
irsction of their true value. OUR PRICE ONLY
10/- eaxki. P. & P. 1/6 (3 or mote poat free). Special
quotatious for quantity.

HEAVY DUTY NON INDUCTIVE D/P MICRO
SWITCH. onservatively rated 10 atups at 250v.
Standard one-hole fxing. Body slze 1§ x § ¥ bu.

derp, ine. tetnnuais, 3f- ench. Mo& Pl 16 or
WoTe pest fresy,

ROLA CELESTION. Approx. & x 6iu. 4 ohin
Middic tegister ~peaker, 10/6. 1 & 1N % -

YYNAIR AND REXINE SPEAKER AND CABI-
NET FABRICS, Approx. déu. wide. Usuaily
35f+ yard. OUR PRICE 13/6 per yard length.
P. & P.owid (nin. one yd.) 8.A.E. f{or sampley.
ACOS CRYSTAL MIKES. High imp. For desk
or hand use. High sensitivity, 18/6. P. & P. 16
TSL 'CRYSTAL §TICK MIEE  Listed ;L 45/-.
Our price 18/8. P. & P. 1/,

T.C.C. SUPPRESSOR CONDENBEBB 250v. A.C.
005 + 003 x 1. In tubuiar can 1fic. long x
{iu. dia. % 1or 3fs, Post iree.

TRANSISTOR DRIVER and O/P TRANSFORM-
ERS. «(Tapped 8 ohwms aud 15 ohws ontput).
Plir 4 suwitable [rnunmur- gmug approI. 1 watt
wutput, 2. P& P

2-GANG .0005 TUNING CONDENSFBS 2o b x
-r' ;1 x 14in. w. with built-in ‘trimamer. 4/6.
>, . 2.

MATCHED PAIR OF 2¢ WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
stack size 14 x I} ¥ 3in. Output traos. tapped ror
4 awd 15 ohw output, 10/- pair. P. &
BRAND NEW PLESSEY. 12v. 4 pin nonws
vitmatars. Type 12 143D, ONLY 8/8. P,
| 6 each.

TWIN TELESCOPIC AERIAL.
s-section heavily chromed rods. Closed I2in. each
extimling to 3din. each. Cowplately adjustable
Tuw vertical 1o horizontal. Supplied cowmplete
with universal mounting bracket, voax lead and
plug. 8nitable for F.M.or T.V. 12/6, P. & P. 2/,
4-WAY NON-TANGLE TELEPHONE CABLE.
Larest spring back voil type, extends [2in. to 5it.
<omplete with rubber bushes. 4/8each. P. & P. 1 ¢

& P

Coinplisimg twy

4 Harverson Surplus Co. Ltd.

Tins

PRACTICAL WIRELESS

FAMOUS FOR THIRTY YEARS tor
SHORT-WAVE EQUIPMENT ot QUALITY

H.A.C.

SHORT-WAVE
KITS

HoAC wanin sab ripplorr '
Warve bheoo ver hits the an aiur
structs. Uver 10 000 <atisned  ustimer—
inelding  Techneal  ullenes. Hospe st
Putily schools. K.AF. Anwoy, Hawe ot

IMPROYED 1965 RANGE
1-Valve model “CX", complete kit. Price 34/6
Custoagers say ' Datt tely abe bt e
vave WL K1t availab e at any pre (R
kit ontains all wer i 1
poneuts, 4 dorlled  bigeosl premsories dad ol
instroctions.  Keadv o assemble anid
cuurae, 88 all vur produ te o1y g idlmine ol
FULL BANGE of uther kity still available
weluding the famous wodel 'K°, price 77/-
Betore ordering call and wmspect a domg
strat receiver or semd for a descriptive
catalbgue and order furm to —

b

“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. T.H.Y 44 Old Bond $t.. London W.1

UV VIV VVVVVVVVVVVVVVVVVV VY

> TROUBLESHOOTING

WITH THE
0SCILLOSCOPE

An indispensable "How-to™

on using an oscilloscope in

vicing Electronic Circuits.
by R. G. Middieton

Fostage | /-

guide
ser-

207-

THE RADIO AMATEUR’S HAND-
BOOK, by A.RRL. 1965 40'-,
Postage 2/3.

CLOSED-CIRCUIT TELEVISION
HANDBOOK, by L. A. Wortman.
42/., Postage /-

TRANSISTOR SPECIFICATIONS
MANUAL, Foulsham-Sams. 24/..
Postage /-

PRINCIPLES OF TRANSISTOR
CIRCUITS, by S. W. Amos. 15/-.
Postage |/-.

RADIO, TELEVISION & ELEC. |
TRICAL REPAIRS, by R. C. Norris.
50/-. Postage 2/-.

RADIO & TELEVISION TEST IN-
STRUMENTS, by G. I. King. 25/-.
Postage /-

RADIO VALVE DATA, 7th ed.

Comptled by "WWw" 7’6 Postage
10d

COMPLETE CATALOGUE |'-.

THE MODERN BOOK C0.

BRITAIN'S LARGEST STOCKISTS 0
of British and American Technical Books |
19-21 PRAED STREET

LONDON, wW.2

i

|

Phone - PADd:ngton 4185 ’
Open 6 days 9-6 p.m.

www americanradiohistorv.com
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EQUIPMENT CABINETS
OF DISTINCTION

Imperial

Illustrated in this advertisement arel
two fine cabunets trom the Lewiw
Radio Range.

® Theso Cabinets are Just two of al
really extensive range.

Each one carefully mads by British
Craftsmen and soundly constructed
irom the best materials availabley
Fill in coupen below Lo ubtain FRER
catalogue showing this wouderful
range ol cabipets.

‘———————————-‘

THE NEW LEWIS
I ;gé I

RADIO CATALOGUE |

De\u,ued to assist your choice of l
Cabinet,

The I\e“ Lewis Radio Cabinet Cata-l
logue—the most compreheusive everl
prepared  Sent absolutely FREE!

Please send your FREE 24 page cabinet |
catalogue.

ADDRESS

{Dept P75)

|
|
|
|
| namE
|
|
|
1

) e

Capl[.’.\|$ please

WIS Fe:tel

o

100 Chase Side, Southgate, London 1
N.14. Tel: Palmers Green 3733/9666 |

|
L————————————‘
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FIVE

July, 1965

AGES' This is a hand that can’t be beaten. Five
M .

models from our tremendous range of soldering
instruments. Superb performance. Amazingly
compact. Developed to simplify YOUR soldering.

Copper bits for greatest speed.
Permatip bits for long life. May we deal you in?

iBrochure P.W.10 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenhm Road, Croydon, Surrey
Telephone: CROydon 8589

ONE YEAR GUARANTEED TUBES

100% REGUNNED R
21in.) 99/6

59/6

Add 10/- or old tube.
All  §10°—99/6 plus ",

\17in. 79/6
14in. Slimline 17 & ¥ 15,14
19 in. — overseas
17in.—35/- Most makes and types available. 14in.—15/-
Guaranteed good picture. Carriage 5/- extra.

old tube. Carr, 1076. &
EX-MAINTENANCE TESTED TUBES
621/3 Romford Road, Manor Park, E.12

30/- refundable on §
postage 307-. 12 in.
DUKE & CO.(LONDON) LTD. | TELEAEQTE

Liverpool St.—Manor Pk.—10 mins. .
Phone: ILFord 6001/2/3. Stamp for Free List 15/6
VALVES 9d. each. 1,000's available. Send for List.
CONDENSERS. 100-—10/~. New. Assorted electro- pair
Iytics and pks. Po & Po 260 *
V/CONTROLS. 2u—10/~. A selection of types and |¢i.P.0. pattern,
sizes. P. & P26, House to Workshop

SPEAKERS, /9, 6in., 8in., 7 x 4in. and 8 x 3in. | Garage, Inter-Office,
Ex. mid. ‘\alva.gc P. & P.213 (Ovenea.s)’ & P. 4/) ete.

RESISTANCES. 100, 10/-. Mostly “High Stabs™. | Works off any small
Assorted. P. & P. 2/- (Uver<eas, P. & P. 3/6). battery. P. & P. 4/6,

EX-RENTAL TELEVISIONS
14 in, 17 in.
£7.10.0 £11.10.0

Coloured FREE LIST
: Demonstration daily from our
large selection
12 months’ written gudrantee
Channels for all areas

Personal collection advised. or In-
sured Carr., 14in. 20/-; 17in, 30/-,

— —— — — — — —
AERIALS BBC/ITA comblned Lo!t and room nerlalo——imm 25/~
BBC2/UHF and colour serials—irom 20/8. BEND FOR FREE LIST.

EH.&S H. ‘I'QUHG.I.TD'
The Sensational
ALL-TRANSISTOR!
Communications Receiver

o, i
e

G Ehs —
= EDDYSTONE
ECIO

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

Write for brochure

170-172 CORPORATION STREET
BIRMINGHAM 4
Telephone CEN 1635

www americanradiohistorv com
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.| 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 USED EQUIPMENT NOR MAN UFACTURERS’ SECONDS & RE JECTS,
WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED” BUT HAVE A SHORT AND UNRELIABLE LIFE

0Az 4/6 | GBWG ACGPEN 4/8 | EABCSU 519 B Lot 9/6 | 117 Gy 5/6
o2 ul-] SBW? ACPEN EAcel 33| E 913 Do 6;6
0%46°L 431 iBX8 ) 176 9/6 GD1s  10/-
LAz 218464 ACIPEN 618 GETl0.8 7/«
1a4 1218 s [kl 1%/~ 6/6 GRT04 10/~
145 5/ 606 AUL/SG 228 MHU4  7/6 GET10617/6
LATGT 776 | 60~ AC/SG/VM MHLD612/6 GET11112/-
wi 4/-[ 6y 12/- MLt 5/9 GET113 6/9
1c2 8/-| gclo AC/THL15/- MS4B 2075 GETI14 6/8
105 6/8 ) oCtz ACITP 18/- MSPY O 12/- GETI1151%/-
LGb 5/= | 6CDGG ACIVPL 12/ MUL2/144/8 GETSTS 9/3
[T 10/8 { 6C1LS AU/ Pr12)- MX4n o &/9 4 9/6
1Da 6/6 | 60 W4 10/6 a/8
501 26/~ 8/-

26/2 10/-

¢ 25/~ T 8/6

[€1] 3/8 GEXo4 11/8

Pl GEXU6 15/

/8
PABCHO 6/9
PesE 1043
PURm 90
P

MATIO0 7/9
MATICL 8/8

PUend 576
Peesh 89 7
Peess 1046 8l 1148
Peesy - 86 | UABCSY
PCCING10/6 | UAF42
PUFs) 88| UB4L
POERE2 G- UBC4L
PUFR4 8/6) UBCSI Y A0/~
PCESG - 8/8| UBISD 5/8] VU133
PCI¥UL 10/- | UBFSY  8/6] W2l 5/~ VA9  3/6
PUFS02 10/~ ) UBL} 10/9| W42 12/ 1 QA210 8/8
PCEs0s 819 | UCos 6/3| WelnM 24/8 | OA211 13/8
PCLye  6/6 8/-| W63 10/8 | 0A2204 9/8
PCLNG 9/8 /8| W7o 3/6| 0AZ210 78
PeLsy /8 8/3| W77 5

LCCRs 59
Ecces  8/9
ECCIBN 1118
ECCE04 9fe
ECtUROT 16/~
o 3

Et PULSS  8/8 8| WSINM

PCLEG  8/9 8f-) W
PCLRX 12/8 8/6
PEN4ODD 13

34/- 8/3
PENAS 71 8/9
PEN45D I a/9

1 6/3

HOAG Hin 5/-

DOAN HABCS0 9/3 7i-
GO Hi1w 78 23/3 7/3 | OC44 4/9
D00 Y 1 HL13C 4/~ 8/8 8/8 | OC44FM11/-
BoC L ) 15/6 HL2  12/8 5/8 20/6 [ 0C45 4/
150B2  16/6 | Lidns 4/ HL23DD 5/~ 15/2 27/- | OC45M 8/~
13wy 4f6| BHTG 376 Hidl 39 UMid 16/10 29/1| 0C6s  22/6
165] 13/- sy 319 HL4DDLI2/6 UM=0  8/3 23/8 25/~
i DS 2873 IvR e 26/- 8/6
PH (s 25/ 979 6/6
LHI0716/11 0/8 §/-
Dl 6 8/- 164-
Db 40 51 8-
DRy 8- 8/-
DRy 4/6 8/¢
it ot g Dh LW 4 350 5/8 8 12/-
PRI bi- (% EW S 00 B 3= 8/-
13038 5/6 1L KBCs2 20/5 4/~ 4/-
LiBs 2079 DLy 5/3 9 12/8 6/8 4/-
[E T 916 DL6~ 154« b KL3 1176 9/3 8/~
1ok 6/- Dy 15/-1 K= 816 | KLY g2 2147 36/~ 10/-
1~ 12/6 11, 30/- | Kitne 4o | K2 5/- 15/-| Yransistors 8/-
1o 10/t L. 5i-| und drades 8/-
1HAQe 73 DLy Al 12{-
O BGGGR0/ ., Drpon 19/-
EIE) 4/~ L= 10/6 318 uClie 8/
16/~ DM7TO PYam b9 OCLTL 9/-

21/- 2191 DMTL

7 Pysul
11/8 | vuoz 4/8 | DW 4/3508/6

0200 10/8

o PZ30 0C201 29/~

200t 12/6 | woot 2/6 | DWA 3008/6 QP2 U203 14/~

CARE 20Py 12/6 Alxsd 20/- | DYni 6/6 KT 0C204 10/6
VauT 20P3 12/- 16 K174 U 0C208 10/8
Sobd 1343 24/- 6/8 | KTww U OCP71 17/6

20P3 12/3 % 24/~ 9/9 | KTW [ ORPI2? 12/8

SABG TI6 Esste 10/« 10/- | KTWi2 5/8 | SAu4l 10/-

LG 419 g 8/9| KEWes 5/8| Q v T 12/6

23b TG i2/6 12/3 KTZ41  5/6) Riu 3 TES 15/«

V5 T8 AUIPEN 7f-1 Loy 8f-| R12 516 L7~ AF V10 15A12/-

[1: 50 12/6 L 20Yat: 719 L 2843 7191 LN1G2 5/91 R1G 29/«1 4 1ol BYZ13 XAlos 15/~

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE ORBOXED, BUT MUST BE NEW
METAL RECTIFIERS, DRM1B 13/-. DRM2B and DRM3B 15/6. LW7 21/~ LW 15 26/-, RMO 7/11. RM1 5/3. RM2 6/3. RM3 7/9. RM4 12/9. RM5 17/68. 14A86 17/6.
14A97 18/6, 14A100 28/-. 14A124 28/6. 14A163 05/8. 14B130 31/~ 14 1 11/6. FClol 16/9. 16RC.L16.1 8-, FC31 21/~ 16R10.2.2.8.} 11/-. 16RE.2.1.8.1 8/8.
18RALLEY 4f.. 18RA.L.28.4 11/~ FCL16 6/, FC124 12/6. 3B3 1076, C2D 8/, C2H 58, 2V /s, (3D 11/-. C3B 14/8 €3V 11/-. R3:20 443, Q3/4 3/2.
ELECTROLYTICS., Can types: %2 x $2/450v. 8/-. 50 x 50/350v. 8/-. 64 x 120/350v. 9/-. 60 x 250/275v. 9/6. 100 x 400 276v. 12/6. 100/275v. 3/-. 200/275v. &fe.
100 x 201273y, 876, Tubular t¥pes: 44507, 1/9. 16,450v. 2/9, 32,450v. 8/9. 8 x 3/450v. 3/-. 16 x 15 450v. 4/~ 32 x 450%. 4/-. 8 1 16/450v. /8, 32/350v. 3/-,
MULLARD Midget silicon rectifiers, Types BY100. Outpat 250 volts § amp. No larger than a shirt button 7/- each. Neries inntiog resistance 1/8,

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terms of business—ash with order or C.O.D. enly.  Post, Packing 0d. per item. Orders over £6 post free. C.O.D. 3/6 extra. All orders cleared day of receipt. Any
parcel ipsured against damage in transit for 6d. extra. We are open for personal shoppers 9.00-—5.30 p.m. 8ats. 9.00~— 1 p.m. Cowplete list of moderu and obsalete
valyes, resistors, condensers, tranaforiners, potentiometers, microphones, ete. with terms of business, 8d.  Please enquire for any itein not listed with 3.A E.
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TEST METERS

20,000 0.P.V. MODEL TP 58. Reads voltage up to
1,000 D.C. at 20,000 ohms per volt and A.(. at
10,000 0.P.V.; D.C, Current to 500mA: Resistance
to 10 Megs.: Capacitance to 0.1peI%; Decibels frons
~—20 to +36. Slze 3}in. x $tin. x 1{in., £5.19.6.

£.000 0.P.V. MUDEL TP 10, Reads A.C. and D.C.
Volts up to 1,000; D Current to 500mA;
Resistance to 1 Me Capacitance to 1ul;
Decibels from 20 +36; Output )ack for
Audio Measurements, Size 34 X 5§ X liin.
£3.19.8.

30,000 OHMS PER VOLT MODEL 500. Reads
voltages up to 1,000 D.U. at 30,000 ohms per voit
and A.C. at 15,000 O.P.V.; D.C. current to 12
amps. Resistance to 60 Megs.; Decibels lrom —20
te +56; Incorporates internal buzzer for audible
wasning of direct shorts and blocking condenser
for A.F. output measurements. Size 3%/,4 X 6%
X 2%in., £8.18.6.

TRANSISTORISED TEST EQUIPMENT. Fully
guaranteed, brand new. By NOMBDREX: 150
Ke/s.—350 Mc/s. Bignal Generstor, £9.10.0.
Resistance-Capacitance Bridge, £8.5.0, 1-15 volts
D.C. Power Bupply, £6.10,0. Andio Generator
10/100,000 cfs., £16.16.0, Inductance Bridge,

.0,0,
By T.M.K. INSULATION TESTER, Measures up
to 500 megohms at 3 testing voltages, 100, 250 aud
500. Supplied with leather case ancd leads, £17.10.0.
lilustrated details on any oi the above sent on
reguest.

@ Easily fitted
@® No soldering or technical

@ Fits almost any cabinet with

@ Built-in ferrite rod aerial
@ Piano key switching

SPECIAL terms available of £3 deposit followed by I8 monthl); pay-
ments of £1.14.6 (Total H.P. payments £34.1.0) post and packing 15/-
extra.

INDIVIDUAL CABINETS SUPPLIED ON REQUEST

PRACTICAL WIRELESS

SENSATIONAL HALF PRICE OFFER!

THE FAMOUS

July, 1965

‘Continental

RADIOGRAM
HALF PRICE!
Magnificent Stereophonic Radiogram

Chassis complete with two [0in, elliptical loudspeakers.
Plusa Mono Stereophonic 4-speed automatic record changer.

Only £29-19-6
@ Luxembourg and Caroline
received at full strength
@ Listen to U.S.A., Russia, Africa
Canada and even Australia

@ Unique Lewis Radio 365 day
guarantee, even onall the valves

@ All British make

knowledge necessary

minimum trouble

To avoid disappointment send cheque or P.O. for £3.15.0 immediately.

LEWIS

LEWIS RADIO (P.W.75) 100 Chase Side, South-
gate, London, N.14. Teiephone: PAL 3733/9666

LINEAR AMPLIFIERS. LG34, 4 watts size 8} X
4} X 24in. high, £5.5.0. I145A 5 watts, size
7 X 7 X Bin. high, £5.19.6, Protective cover, 12/9.
L5/55 5 watts stereophonic, size 104 x 8 X 6in.,
£12,12.0, cover wilh carrying handles, 25/
“Diatonic’ 10 watts Hi-Fi Ultra Linear Puash-pull
size 9 x 7 x 6}in. high, £12.12.0. Cover with
carrying handles, 19/8. L1/10 10 watts Hi-Fi
Ultra Linear size 9 x 7 x 5in. high, £13.13.0.
Cover with carrying handles, 18/6, “‘Conchord"”
30 watts Hi-T'i Ultra Linear size 12§ x 9 x 7}in.
high, £16.16.0. Cover with carrying bandles, 25/-,
150 50 watts Hi-Fi Ultra Linear, size 14 x 10 x
8in. high, £23.2.0. Cover with carrying handlex.
3218, All ampliters for norinal A.C. mains, and
ex stock. Dietails on request.

"Tripletone” Convertible Amplifier. Size 10 x
3 x 4iin. high. 4 watts output matched for 2-3
ohms, OR 2 amplifiers can be coupled together for
SYLEREO, £6.19.6 each.

“Tripletone”” F.M, Tuner, size 11 X  x 3in, high,
Coverage 86-104 BMc/s. £13.19.6. (unpowered), or
£15.14.8 (self-powered). Details an request.

MICROPHONES. Crystal Types. Guitar, 12/6.
Desk, with built-in stand, 15/-. Acos 38/1 Stick.
and Table Stand 326, Super stick, with heavy
Desk stand 49/8. Moving Coil Types. Stick with
heavy Desk Stand, 58/6. “Slimline” Stick, K
imped#nce, with switch, 758/-. Omni-dircctional
cbrome plated die-cast frame, 50K with awitch,
99/6.

ADJUSTABLE MIKE STANDS, with heavy bases
and plated stems. Table Lype 29/8, floor type 55/-.

HARRIS ELECTRONICS
(London) LTD.

138 GRAY'S INN ROAD,
LONDON, W.C.1

- Telephone: TERminus 7937
" Please include carriage cost on A LL items
Trading hours 9 a.m.—6 p.m., Monday—Friday.
Closed Saturday. We are 2 mins, from High Hol-
bern (Chancery Lane Btation) and § mins, by bus
trom King's Cross.

RADIO CLEARANCE LTD.

27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188

Trade enquiries invited. The oldest component specialists in the trade. Est. 35 yrs.

LOUDSPEAKER BARGAINS STILL AVAILABLE

Enormous purchases of Brand New and Guaranteed Plessey loudsbeakers

enable us to offer these units at TILE LOWEST PRICES EVER! Don’t miss this

golden opportunity to ohtain a first-grade permanent-magnet LOUDSPEAKER

ofl the production line at LESS THAN THE MANUFACTURER’S COST! Read

carefully the prepared list below and choose just the right speaker for the joh—

}‘(0\.\11,1’1;\1{;‘1 THE PRICES ANYWHERE! SELLING FAST—STOCKS CITANGING
4 LY.

Nize Gauss  Imped. Size Gauss  Imped, S_t'u Gauss {mped.
in. in, in. in. in. in. n in n
tnrhes lines ohma Price inches lines ohms Price inches lines ohms Price
u 7000 a0 8= 3% 9500 3 10/8 4 9500 25 1148
TH00 35 876 2% 9500 8 10/8 5 HOOU 3 8/~
TO00 103 8/6 33 7000 3 8/8 5 000 3 8/8
THON 80 8/~ 33 300 50 10/6 5 TH00 3. Bf-
8500 4 10/~ 4 TUe 5 11/6 5 Sy 3 9/6
Guvg L) 8/6 4 GO0 3 10/6 5 - 9500 3 10/8
TO0N 5 9/- 4 TOOW 5 11/« 5 9500 5 12/6
TOon 33 8/~ 4 THUU 3 9/8 5 8300 0 10/8
6500 0 8/6 4 Qi) ] 11/8 1] HO00 3 11/8
G0y 13 104~ 4 9300 Bi 11/8 (173 B0 3 11/~
7000 3 8/6 4 9500 2 12/~ B 6000 15 13/8
5 8000 3 7181 7 x 3% 30”0 13;3 8 x 2% 9500 3 10/-
5 9000 35 12/~ 7 x 3§ 9500 5 5 .
3 7000 G Bal 7 % 3F 9300 i1/ 8 x 3 8w 3 1L
3 9000 s B8 7 x4 9500 1/-| 8 x 3 8500 15 15/8
3 9500 3 8/-1 7 x 4 gJUU 12;6 8§ x 3 11000 3 13/8
i B500 3 9/6| 7 x 4 10000 : 12/8 N
i 90 8 2010 8 x 22 swu 3 gg|l0 x5 Lweo 3 226
i 9500 35 12/-1 8 x 2} 7000 b 9/-110 X 6 11000 35 22/8

ALLOW 2/- each Speaker for postage and packing and bandling charge and please specify the exact
requirements—the nearest availabie will be sent

SELECTED BARGAINS

Beautifully geared AM/FM 2 gang Condensers, 4/6: AM/FM IFT'S 465 kc/s and 10.7 Mc/s
4/ pair: Magnavox Crystal Tape Recorder Mikes, 12/8: 3 watt Stereo Amplifiers,
complete, ready to switch on, 79/8; Sentercell rectifiers R3/2D-D3-2-1-Y, 2/6 each.
DIODES—OAT9. OA9, CG46H, GD10, 2/- each.

TRANSISTORS: OC45 4/6, PXAIO01, 3/, AF115, 4/6. Sub. min. Gennayium diode 1/3,
M1 diode 6. each. Silicone diodes, 200 p.i.v. 200 mA. 1/- each, 400 p.i.v., 330mA., 2/6 each
please send STAMPED and ADDRESSED envelope with any enquiry. We regret no
catalogue—our stocks move too quicklv! Kindly make provision for additional postage
and package charge to avold delay. Terms: Cash With Order or C.0.D. on Orders

over 10/-,
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“GLOBE-KING”

Amateur Short-Wave Radio

For over twenty vears the {famous in-
comparable ‘‘Globe-King” single-valve
kits have been used by enthusiasts in
almost every country in the world
where low cost but high precision
standard equipment was essential and
demanded. We now take pleasure in
announcing the new transistor version,
model TR2—just two transistors giving
a tremendous performance. Send s.a.e.
today for interesting free literature on
this and other equipment. Overseas
enthusiasts, note we despatch to all
parts of the world via International
Postal Services.

JOHNSONS (RADIO)

St. Martins Gate, WORCESTER

A.R.R.L. RADIO AMATEURS
HANDBOOK 1965

New Edition 40/-. Postage 2/6.
Transistor Substitution llandhn()l\.
Amertean, Jap., ete. & 1/-.
jl’lanqamr Circuit Manual by Lvtel 35/-.
10] Ways to uso \u:nal Generator by
Middleton. 18/-, & P.

Practical Onlllus(-opo llun:lmml\ by
Rufus Turner. 25/-, P. 1/~
Design and Opu-nllon ‘of Rtgulnlod

Power Supplies. Gottlieb. 24/-, P. & P. 1/-.
Guide to Ilmudcdﬂmg Stations by
Wireless World. 5/-, P.

Alnmtmérlgtul((l)io (‘ir(uit-& BGOk bY R.S.G.B.
Trouble shooting thh the Oscilloscope
by Middleton. 20/-, P. & P. 1/-.

UNIVERSAL BOOK GO.

I2 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

BBC2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element 45/
wide spaced high gain, 11 element 55/-; 14
element  62/6, Wall \qun!ma with
Cranked .Arm, 9 element 80/-: wide spaced.
high gam 11 element 67/6: 14 element
5/, Chimmey Arrays Complete, § ele-
ment 72/-; wide spaced high gain, 11 ele-
ment 80/-; 14 element 87/6, Loft Arrays.
7 element 32/6; wide spaced high gain. 11
element, with Tilting Arm, 62/6: 14 ele-
ment 70/-. Al high gain units have
special Multi-rod Reflector. 1.ow loss
co-axial cable 1/8 per yvard. VIF tran-
sistor pre- amps fmm 75/-.

BBC - ITV

F.M. AERIALS

B.B.C. (Band 1), Tele-
é(;oplc loft 21/-, External

1TV, (Band 3). 3 Ele-
ment Joft array 25/-.
element35/-. Wallmount-
ing, 3 element 385/-, 5
element 4. ?

Combinec B B.C./LL.V,
Loft1+3,41/3:1+5, 48/9.
Wall mounting 1+ 3, 56/3
1+5, 63/9; Chimney 1+3,
83/9: 1+5. 71/3.

VIl transjstorpre-amps
trom 75/,
F.M, (Band ?), Loft S/D 12/8 “H”. 30/-
3 element. 52/6. External units available
Co-ax cable 8d. yd., Co-ax plugs, 1/3.
Outlet hoxes 4/6, Diplexer Crossover
Boxes, 12/6, C.W.0. or C.0.D. P, 34-.
Send 6d. stamps Ior 1lluscrated Jist.s.

K.V.A. ELECTRONICS (Dept P.W.)
3b Godstone Road, Kenley, Surrey
CRO 2527

!
PADGETTS RADIO STORES |

Dept. P.W., OLD TOWN HALL
LIVERSEDGE, YORKSHIRE
Telephone: Cleckheaton 2866

USA Bomb Computers in originai transit case. fult of
gears, motors, vidor counter, gyro. etc.. 37/-,
carriage 10/-.

PCR. 12 volt Vibrator pack, in original packing case,
25/-, carriage 3.-.

RAF Sighting Heads. ('omplete with lamp. leus, etc.
No details. Packed in original metal case, 15/-
carriage 1u/-.

Single Phase 240 volt, 1,400 r.p.m., { h.p. motor
with pulley, 26/-, less pulley, 24/-, rullv yuaranteed
ex washing machine. Carriage 8/6.

One 8ixth H.P. Motor, 240 volts 15/, post 9.

New Indieator Unit CRT 100, compiete with two
tubes, type VURXE03 and YCR X293, plus 21 smal®
valves, relays removed. 57/-, ur less valves, 82/-.
carriage 10,-. sorry no details on the vuit.

New 12in. Speakers with bult-in tweeter.
ohme, 28/8, post paid.

4 oor 15

P.M. Speakers, all § ohmw, ex TV zets. ¢iu. round
6 x 4. and din., 8/-, post 2/-, 6 for 20/-. pust paid.
8in. round, 8/- post 2j-. 7 X 4in., §f-, post 2

VALVE LIST
Ex equipment. 3 months’ guarantee

1/6 8/6 | PClw0 4/-
2/- 8/6 | PO q/-
3/ 5/- PeLge 8-
2/8 5/- PCLSY b~
5/- 5/- | PL3G 5/-
4/6 5/- | L25 5/-
8d. 4/- 124T7 3/-
5f- | 8V6GT 4/~ | BCH& 18
9d. 4/~ ARPI2 1/68
1= 5/- | 807 b/-
5/- 8/6 | EF50 1/~
5/~ 5/- Doz. 6/~
5/- 6/- EF80 1

- 3/~ Doz, 10f-
5/- 3/~ a9 1/3
51~ 4/ Doz. 10/-
2/- ] PlLx2 3i- 6Y§ 1/8
5= | PLxy 84- Doz 18/-
4 | PL3u 3/- | BK8 1/8
41- | rYs2 3/- bhoz. 184-

Breaking up Mark III Type 19 Sets, Pointer Knobs 7/~
doz.. post paid. Tack Hocket, 1/~, post tid., doz. 10/~
post paid. Jack 1/6, post 6d. Toggle iwslch metal,
8d,, post 8d., doz. 7/6, post paid. Relay type 3000,
1/8, post 1/9. doz. 20/-, post paid. Any other spare
send /- plus post tu cover.

Reclaimed Tubes. 6 months’” guarautee. 14in. Muliard
and Mazda, 17/-, carr. 10.-. 17in.. 80/, carr. (0/-.

8olve your communication problems with this won-
derful 4-Station Transistor Intercom (1 Master and
8 Subs) housed in attractive plastic cabinets for desk
or wall mounting. Call, talk or listen romn Master to
Subs and Subs to Master. Buzzihg system opurate- to
call even when switched off. thus saves battery.
Operates on one PP3 9V battery which lasts months.
On/Oft switch, Volume control, 2}in. dynamic
speakers. Ideally suitable for inter-departmental
contacts in Office, Surgery, Worksbop, Warehouse,
shop and Home. Hundreds of uses. Cotnplete with
3 pes. of cond (each 66 ft.). 46 staples, tape and &
battery. Reads to operate. P P. 46,

Increase ofMiciency of your Office Shop, Warehouse

and Workshop. This amazing Telephone Amplifier
enables your secretary to take down long teiephone
messager or L0 carry on conversation without holding
the handset. More than one person can talk or listen.
All this by just Axing the Adaptor to the side of the
telephone base by moisterung the wuction pick-up.
On/0Of awiteh. Volume control. Operates on one PP3
9V battery which lasts months. 2§in. Speaker. Size:
3 x 44 x liin. Complete with Adaptor—suction
pick-up and battery. Ready to operate. P. & P. 1/6.

9 INTERCOM “ma? .AI.J'- RM
([

|a | I"I\ arhnonw
i@ @ 516
A T
This two-way T consists

of two unite—Master and 3ub—iu ivory plastic
cabinets with chromium stands. Both units operate
on one 9V battery. Calljtalk or listen from Master
to Sub and Sub to Master. On/Off switch, Volume
control. Ideal ag Baby Alarm. Hundreds other uses.
Indispensable in Howe, 8hop, Office and Warehouse.
Complete with 60ft, conpecting lead and battery.
Ready to operate, P. & P. 2/6,

WEST LONDON DIRECT SUPPLIES (PW/1D)
6 CHIGNELL PLACE, West Ealing. London W.1

EXPRESS ELECTRONICS

32SOUTH END, CROYDON
SURREY. Tel. Croydon 9186

FOR THE FOLLOWING BRAND NEW UNITS
\\ll’LlFll< RS

TRIPLETONE HI-FI MAJOR 12 watt oo .. a0 o .. £15.18.6
TRIPLETONE CONVERTIBLE 5watt . .. . .. - .. £6.19.8
TRIPLETONE GEMINI STERKO 5watt . o .. PO .. £15.15.0
LINEAR . dwatt | 00 . . oo .. £8, 6.0
LINE AR DIATONIC .. 12 watt | o0 oo 60 o .. £12.12.0
LINEAR CONCHORD .. 30 watt .. . .. o .. £18.16.0
ADASTRA 3-3 dwatt ., .. . oo o .. £4.18.8
LEAK TL 12 14 watt . a0 00 o0 o .. £18.18.0
LEAK VARISLOPE PRE-AMP . . . . 0o .. £15.15.0
LEAI\ TL50 50 watt .. 00 . . oo .. £33.12.0

UAD 15 watt .. 00 00 oo a0 .. £22. 1.0
QUAD STEREO/MONO PRE-AMP .. o oo .. £85. 0.0

LOUDSPEAKERS
GOODMANS AXIETTE 8in. . 6 watt .. © oo 0 oo .. &5 5.0
GOODMANS AXIOM 10in. .. . 10 watt . oo . £6. 6.0
GOODMANS AXIOM 201 .. .. lhwartt . .. .. £10.15.0
BAKERS “SELHURST 3 or 15 olim
JUNIOR 8 . 8 watt foam . .. oo 0o .. £5. 5.0
STALWART 12in, . . 15 watt .. .. o 00 oo . £5. 5.0
BASS GUITAR 12in. . 25 watt .. N 0 oo oo . £5. 5.0
STANDARD Heavy Duty 12in. 20 watt .. 0a oo . 0o . £7. 7.0
BASS Heavy Duty 12in. 25 watt .. . . 0o o . £12.12.0
AUDITORIUM 15in. .. 35 watt .. %0 oo 00 . £18.18.0
ORD PLAYERS

GARRARD SRP 10 4-speed . e ee e .. £419.6
GARRARD AUTOSLIM 4-speed o oo oo o . £8.7.8
GARRARD AT6 TRANSCRIPTION co oo oo ap £9.17.8
GARRARD 4HF TRANSCRIPTION . o oo o o 214.13.6
GARRARD A LAB SERIES . o oo oo . £17.10.0
GARRARD 301 LAB SERIES .. . . .. . £19. 5.0
DECCADEC WITH DERAM HEAD . .. £14.15.0

De-luxe record players with excellent sound reproduction mcoxpox aung the latest BSR
4-gpeed autochanger. independent tone and volume controls, high quality speaker, Not in
kit form but factory made and tested. Finished in rost attractive two-tone cabinets in
bluel/grey, red/grey or charcoal/grey with gilt trim. 250v. AC. £12.12.0.

Delivered free UK, S.A.E. enquiries

www americanradiohistorv.com
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RO SERVICES LTI, s romitam comrroa

LONDON W1

Head Office and Warehouse: z “ l A

44A WESTBOURNE GROVE

LONDON W2 Please send all correspondence and Mail Orders to the Head Office Tel.: LANeham 8403
Tel.: PARK 5641/2/3 When sending eash with order. plesce include 243 in & for postage and handling Please write for <Catalogue of
MINIMUM CHARGE 1/8. No C.0.D. orders accepied valves and semiconductng,

042 8/- 6AM6  4/- GK8 8- 12K8  10/)501L50GT B/G]]‘U"i 616 1
OBz 6/-5ANS  10/~iGLL 10/-12Q7GT §/-1%6AL  25/- DMTO 61K

uB3 6/-16AQ86 8~ LAGT  7/6119AQ5 5/~ #3A2 8/8/DY =0 kg
0e3 GI-‘OiARF; 8/- L8 8/-[poke  15/-807 9/-1DY R 8/-

TA g;-m{«;uoa 431 il gg/—r TRANSISTORS

WML LT f~mond 10/- OC16 40/ OCTR  T/-
g RV, T ?f; AFTI4 8- 024 22/8 OUTAD  T)-
;”_1 78 I8lan  LIIAFIS 878 OC26  8j- OUKIM 5/

Qb3 51-[6A87G 22/86P25 12/ LL 14/~ 811 20/-1EM~C 144 78 .

TASCT  5/-[BATH 4/~ 6Q7(r  8/-20P1  14/-IN32 20/-IEi%0F 15/ 8/-"OCPTI 24j-jL 181 11)- Al'tLG 8/- OCus 178 OUKIDM 7/-
IATGT  8/-[0AUS  8[-(8QTUT  8/.20P3 466A 14/~ KABCRO /- 8[—"(”“’12 12/-j0 1.8 AFILT  3/6 (29 17/8 Ocw3 8j-
1G6GT 7/ 81-|68G7 @/, P4 60/-{EAF42  B/B|E 5/-l0RPE0 10/- IS/-JARTIR 1746 OU33  15/8 OC139 12/

Bl-|[ERAL B BFS3  10/[PUNG 13/ o .
3-EBCI3 Y-[RINS  B/-lCxs 121 o/ UETILE 6/8 086 16/ OC140 18/6

2/-lEBCL TJ-[EFss Fl-|PesT F-UETLIS 7/ OC4z 8/~ OCLT0 8/-
5/-[EBCNL  B/BEFRY 4/6!PUCRY j-(GETLIG16/- OC4s 6/~ OC171 8/~
6/6

P5
HLTGT 5[-[26A66G
SNTGT 4/6)261.6GT
TI8[26Z4G  7f=1
-|25%5 7781958 4/-1EBF80
812576GT 8/6/95 8/-|RBF=3  7/6
30015 10/- 8/- EBI'NY  6/9|E
30017 10/~1BC53 12/ E1°Y:

\1
o2

I<‘.I-".|§ ;1[/5 PUORS 15,5' : ‘a/lﬂ GETS73 20/~ 045 8/- LCu00 10/8
P8 - [BABCSO 6/- - - O -
4 e-pccss 11/-|UAr 8j CHO - [ &I H
5 6|PCCINY 10/ U BUAL 07l - 0C202 15/-
30F5 0 26/ EC8S  12/-[151'98 o 7/-{UBCeSL s O §f- OC203 14/~
30FL1 11/- 27/6 2/6|LI I3 8/~ PCK82  F/6/1 BIS0 - OCT3 11/~ 00204 20/-
EFI84 1?)‘- PCEN4 g;- UBFS9 17/- MATIOL 8/6 OCT5  6/- OC205 22/8
B4 | PCFRG -|UBL2L 11/-|MATI21 8/8 OCT6 8/~ OC206 22/6
BEL38  17/8[PCI301 10/- U0 9=l g - N
BLAL  oj|bCFR02 10j- Cecss i 186 B/~ OCTT  Bj- 2N6YT 17/6
EL42  9f=|PCFRO6 13/ UCFS0  9/8
B0sl  8folpeLat  sj-UCkz2L 8/6|SEMICONDUCTOR RECTIFIERS
E LS4 B/-{PCLR2  7/-|UCIg2 §)-[3)102A 71- 18004 7~ 0A211 98
1L 8)-{PCLR3  83|UCHNL 7/-/BYZLS 10/- BY100 7/~ DDO5H 12/8
ELSS  7/6lPCisd  8/-|UCL82  8/-/DD0006 6/6 OA210 6/6 BYZI0 3/8

ECY0

1X2A 7/-[6BR7 11/8{7C5
1X2B 7/ 6BR3 5/el7¢6
2CW4  12/-|6B87 16/

Q
3Q3GT 8/6/6CD6GA
384 [

i 14/ BRAND {1540 22/-|PCLs5 9/~ UCLS3 10/
3v4 5/6/5CH6 8/-| VALVES [EL32l  6/-(PC186  9/-\'Fil  7/B]ZENNER DIODES
101/ EM31 5{-PL36 10/-jU 42 Bi-10AZ200 15/-

4THA 10/-{8CL8
5R4GY  §/-|6CW4

B/- VR475 8/6
5/8 VR375 6/6

‘9;- 30L17  18/-)9003 9/~ KCC3L  B/-|EM34  9/6|PL38  16/-[UFS0 8/8ioazu01L 978
-
o

5U4G_ 5[-[6D84 7/6[30P12  10/-|AC/TH110/-/EC( 4j~iEMB0  6/8IL31 T/l FN3  TlGy 8/~ 718 VRIS  6/6
5U4GB 6/BIGEAS  8/-|LOLDI1 10/-(30r19 14/-(A%1 9/-|BCU33  F/-|EMSL  7/G\PL82  6/-IUFSG  10/-|5y 2i- 6/6 VRUB  6/8
5V4G  8/6j6L6 81-|10P13  18/6[30PLL 11/6/A%Z41  6/8lECCI0  91-|KMaS  8/-IPL&X  B/GIUFNY  B/-l0A7201 6/6 8/~ VKIOA 8-
5Y3GT 5/-16F7 5/-{10P13  12/6(30pL13 11/-/CBLL  15/-[ECCRY EM87  7/-{I'L34 6/8]1 141 8/-|0A7205 6f- 782 8/6 VRILIA 8/~
523 6/-|6F8G J-|a0PLia 12/6jCL33  9/-[ECUSS L 10/-[PL500 15/-|ULSY  6/6/Ga7008 8/- VE425 6/6

5
1144, JCY3L T-PYSL 7elUMSO 7/

weonets 1 Dacas  7lECEs0 8/-bY33  9l-UUs e
8/-lss a0 7). DAFSL 4/6 ECI82 9/6|PY8i  6/-{Utllc  8/-|WALKIE TALXIE No. 38 A.F.V.
4 DAF92  6/-[KCI36 @/6PY82  |GY21  8/-|Lighlweight portable  Trausmitter

/60123 35W 4 b
8/-|: /- DAF96 6j-{LCH21 10/-|EZ50  5/8[PY83 6/-|Receiver operating in the frequency

GAB4
6AGD  2/6|6F

724 ;
6AG7  6/-|6F25 §/-|3524G  4l-[Dywpl 8/-{ECH42 8/-[EZ81  4/8[PYSS  8/8 5/8|range of 7.3 to 9.0 Mc/s. Requires 1560
6AHG 10/-[6128 6/-(35Z5GT 8l-Dros  @/-(ECHS1 6/-(GZ32  10/-/PY300  8/6/W! 6/-|v. H.T. and 12 v. L.T. batteries. Trans

8/-[42 6/-IDK91 CL80  6/6/GZ34  10/-1QQV03-1¢ 5/8/mit-Reccive Kelay. Perfect condition,

6AJ5 | 9/-6F33 42 1=
| 5/-|50A5  18/-lpKg2  7/6|ECLS2 7/6[HL133DD

BAKS 56634 20A0 35/, 8/-ivalved-up, untested, 12/8 each, 20/~
6AK6  7/-|6J5GT 4/6|12BHA7 8/-30B5 7-DK98  7/6|ECL83 9/ 10/~ 8U2150A 20/~|per pair. A.F. Amplifier and 12 v.
6AL5  8/-/6J7GT %/6{12J7GT 7/6/5005  8/6|DL68 10/- KCL38 8/6/KT66 15/-‘ 0/-X79  £0/-|Power Supply Unit for the above, 25/~
6AMS  2/8i6K7 BI-12K7GT 7/-50CD6G 25/-|DLY2  5/-EF36  4/8IKT88 20/-ITH41 10/-(2759  22/-leach.

s ELEGTRONICS s vou
SHELVING JIETDE YRt

TEST GEAR

BRAND NEW including:
CW.0. or C.0.D. FREE DELIVERY @ MINIATURE CATHODE RAY OSCILLOSCOPE

o ey, bh Bty valoth @ VALVE EXPERIMENTS @ TRANSISTOR EXPERIMENTS
i @ BASIC AMPLIFIER @ BASIC OSCILLATOR
71in, high x 34in. @ BASIC RECTIFIER : EIL(?PEHOTNRI&SE‘II{"CH
wide 12in. deep @ PHOTO ELECTRIC CIRCUIT @ BASIC COMPUTER CIRCUIT
= ith G shelves @ TIME DELAY CIRCUIT @ BASIC RADIO RECEIVER
axlillnetrately SQUARE WAVE GENERATOR @ MORSE CODE OSCILLATOR
o oo o] (o I @ SIMPLE TRANSMITTER ETC. ETC.
E:flvess e:ijgum‘:ble e(;ery 0‘Zerin. S;‘()v; This complete practical course will teach you all the basic facts
enamelled Jdark green., White enamel of electronics by making experiments and building apparatus.

You learn how to recognise and handle all types of components
—their symbols and how to read a circuit dlagram. You see how
circults are built and how they work BY USING THL 0OS-

units 509 extra.

) No. of ] Price cach  Extra CILLOSCOPE PROVIDED, Applications of all the main
Height Width  Depth shelves Price  3ormore shelves electronic circults are demonstrated—radio reception and
7lin. ¥ 34 1. . 9 im 6 63/~ 61/~ - transmission; photo-electrics; computer basics: timers: con-
7 in 34 in - 12 i a 65/ 83/~ 8/- trol circuits. etc; in¢luding servicing techniques. NO MATHS
o1 b 34 ; 15 i 6 »4/. 79/ 9/6 USED OF JDED. NO THEORY NEEDEID. NO PRE-
gotis - b is 0 lith ’ gl - VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor
7l in.' 38t in. 18 in. 6 86/~ B4/~ /e service available. No extras needed—tools provided, Send now,
85 in. 34 in. 1% in. 4 78/~ 71~ 8/~ for FREE DETAILS without obligation, to address below.
85 in. 42 ln. 12 in. [ 81/~ 86/ 114-

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL
STREET, READING

Contractors to H.M. Govt. and United Kingdom Atomic Energy
Anthority, Exporters of Steel Bhelving.

Buy direct from the manufaclurers P 0 ST Please send free detatis—

OQCHDALE METAL PRODUCTS
wnT ERFOOT — LANCS.
Phone:Rossendale 322113

—————— Beeiseeerecessecestsosassossadsestessene iifnr

Nuw ADDRESS svverraneeensrerassscsscscsessones
. . . .
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PRACTICAL WIRELESS it

blueprints

OST 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 (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over éd. unacceptable) to

PRACTICAL WIRELESS, Blueprint Dept.,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS

The Strand Amplifier ... | e 51
The PWY Signal Generator

The Savoy VHF Tuner.. ol o 50
The Mayfair Pre- ampllﬁer -

The Berkeley Loudspeaker Enclosure . 51
The Luxembourg Tuner 0 -
The PV Troubadour ... 716
The PW Everest Tuner

The PW Britannic Two om0 £ )
The PW Mercury Six ... N
The PV Regency - 51
The PW International Short Wave Two °
Beginner’s Short Wave Two ... SR P 5!
S.W. Listener's Guide ... °
Beginner’s 10-watt Transmitter o 5/
Transmitting and Aerial Data... )
P.W. “Sixteen” Multirange Meter ...0 5/
Test Meter Applications Chart 30 °
The Celeste 7-transistor Portable Radio | 5/
The Spinette Record Player -

The P.W. 35.watt Guitar Amplifier ... * 5/

Transistor Radio Mains Unit ... S 5/
7 Mc/s Transceiver . N

George Newnes, Ltd., Tower House, Southampton Street,

RECEILVERS
The Tutor * 3l
The Citizen * ... 57-
Dual-Wave Crystal Dlode PW9s 216
Modern One-valver PW96 216
All-dry Three PW97 3/6
Modern Two-valver PW98 36
A.C. Band-pass Three ... PW99 4/
A.C. Coronet-4 PWIOO 4/
A.C./D.C. Coronet ... PWIOI  4/-
The PW Pocket Superhet ... 51/-
MISCELLANEOUS
The PW 3-speed Autogram ... : 8-
The PW Monophonic Electric Organ 8/-
The PT Band' lll TV converter 176
The Mini-amp * 5/
The PT Olympic * 776
The PT Multimeter * ... 5/-

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The P.W. Query Service is designed primarily to
answer queries on articles published in the magazine
and to deal with problems which cannot easily be
solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective
users of the service should note that:

(a) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements.

(b) We cannot undertake to supply detailed

information for converting war surplus equipment,
or to supply circuitry.

(¢) ltis usually impossible to supply information on
imported domestic equipment owing to the lack of
details available.

(d) We regret we are unable to answer technical
queries over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

QUERY COUPON i

This coupon is available until 8th July, 1965
and must accompany all queries in accordance with ||
the rules of our Query Service. |

PRACTICAL WIRELESS, JULY, 1965

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House. Southampton Street. London, W.C.2, and prlnceg
TC

m England by WATMOUGHS LIMI
(A sla) Ltd. South Africa: CENTRAL NEWS AGENCY

TED, Idle Bradford: and London. Sole Agents for Australia and New Zealand: GORDON &
LTD. Rhodesia. Malawi and Zambia: XINGSIFONS LTD. East Africa:

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9,0.
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HENRY’S RADIO LTD
. D
soseoowarero. cowoonwz| PROVED and TESTED DESIGNS | SefaiLee
— ERSHRCR. IosEp FULL AFTER SALES SERVICE AND GUARANTEE | FREE ON
n . to . 7-6. N .m.
pen Mop, to Sat. 3. lhurs- | »m| YNBEATABLE FOR PERFORMANGE AND VALUE S

- ) VHF FM TUNER TO BUILD

Y S-transistors, 4-diodes.

Y Printed circuit superhet.
Y Tuning range 87 to 105 Mc/s

Y RF stage and double tuned
IFT’S—9 volt 9 mA oper-
ated.

Y All parts sold separately.

+ Output up to 1 volt.
* Size 4 x 34 x 2} in.
P. 216 (complete with front

anel Cabin Assembl
£6 l9 6 . W & 20/- :xtray
® MW/LW POCKET SUPERHET RADIO
TO BUILD
Y 6-transistor plus diode.
Y Push-pull speaker output.
< Easy printed circuit.
Y Slow geared tuning.
Y Full MED and long waves.
“ Moulded cabinet 5 x 3 x 1} in.

P.P, 21- (Battery 2/6, Phone 5/-)
Amazing sensitivity and
selectivity.

TOTAL COST
TO BUILD

TOTAL COST
TO BUI-LD

85/-

: @ TWO WAVEBAND ALL TRANSISTOR
¢ CAR RADIO TO ASSEMBLE
4

£8.19.6

TOTAL COST
TO BUILD

P.P. 316,

* Supplied as factory built assemblies—just interconnect.
} % 6-transistor push-pull design—double tuned IFT'S.
v Push-button wavechange—full tuning range.
t % Size 7 x 4 x 2 in.—fits any car—chromed front dial.
$ % Units available separately.
} % Guaranteed high performance and quality.

& PUSH-BUTTON TRANSISTOR
PORTABLE TO BUILD

Y 6-transistor superhet
design.

% Easy to build printed
circuit.

* 8 inIA

+* Push button wavechange.

ferrite aertal, and

% Full Med./LW geared
tuning.
% Attractive_sturdy cabinet.
Size 10 x 7 x 3% in.
Y All parts sold separately.
SENSITIVE
TOTAL COST £7 |9 6 P.P. 36 SUPERHET
TO BUILD o ® 74U (Batteries 6/-) PORTABLE

@ VHF FM TUNER TO ASSEMBLE
= Y% Supplied as prebuilt and
5 aligned units plus mezal
: .: work just interconnect.
- " ¥ 88 to 108 Mc/s. FM tunipg.
@ % 100 mV to 100Kohm
M output.
Y 6-transistor printed circuit.
Superhet design.
Y Size 9 x 3% x 4 in.
TOTAL COST (AII units available separately).
TO BUILD £I2 I7 6 P.P. 216

-

Fully detailed and illustrated
catalogue. Over 90 pages. All
types of components and
equipment at competitive
prices. Price 2/6 post paid.

Let us quote
for Parts for
your circuit.
Send a list for
quick reply.

| 10 WATT AND 20 WATT AMPLIFIERS |

@ ALL TRANSISTOR PRE- BUILT
| AND TESTED UNITS

+ POWER
AMPLIFIERS
10 watts RMS
music power
output. 20
watts peak.
6-transistor il
designs. Re-
sponse 40 cfs
to 20  kefs.
100 mVY sensi-

Unit 1 and 2

tivity.
Unit . For
12/15 ohm

kers,

:s‘:ea ersF403volt supply. PISCIE £5 |9 6 2’6

nit 2. For 3 to 5 oh 24 t. PRICE

i 2 5 ohms. 24 vol ILT£5 Ioo 2'6
| {(Mains units Mono 59/6 Stereo 69/6)
+% PREAMPLIFIERS-—MONO AND STEREO VERSIONS.
8 inputs, |¥ mV to
300 mY at IK to

500 Kohm. Response
30 ¢/s to 20 kcfs.

Complete range of
controls.
Unit 3. Mono full
functlon preampllﬁer
ze 9% x 24 x PRICE
(Brown/Gold front panel, 8/6). BUILT £5 Io 2’-

Unit 4. Simpllified version

of Unit 3. Price built 65/- P.P. 176
Unit 5. Stereo preampllﬁer for use with two power amplifiers.
Size 9 x 3§ x I3 in. e =

Rlc i~ T )7! 0 Hi~Ft

| ;U|L§r£|0 Iq 6 > o e

P.P. 3/6. "
(Brown/Gold
1216).

panel

@® LOW NOISE—
LOW DISTOR-
TION QUALITY
! DESIGNS

Enables complete Mono or Stereo equipment to be assembled
at a fraction of the cost of a commercial comparable design.
Simple to interconnect, outstanding quality

@ TWO AND FOUR TRACK PORTABLE
TAPE RECORDERS TO ASSEMBLE

Prebuilt equipment—é valves—
Collaro  studio decks—portable
cabinets—8 x 5 in. speakers.
Complete recording and playback.

% Two track deck 10 gns P.P, 5/
Amplifier 11 gns. P.P. 36
Cabinet with speaker, 5 gns. P.P. 3/6.

or SPECIAL PRICE £26
P.P.8/6 TWO TRACK o

| Y% Four Track deck £13.19.6. P.P. 5/-. Amplifier 12 gns. P.P. 3/6.
Cabinet and speaker 5 gns. P.P. 3/6.

or speciaL PRICE £30 r.P.8%6 FOUR TRACK

Y

4 WATT AND I|i WATT
PACKAGE AMPLIFIERS

Y 6-transistor push-pull
circuit designs.

Y Size only 2§ x 2 x I} in.

% 4 watt, 12/18 volt; 1§ wate, 9/12 volt.
% OQutput for 3 to 5 ohm speakers.

Y% 7 mV into | Kohm, 40 ¢/s to I5 kc[s.

1f WATT 65/_ II"‘,Z 4 WATT 79/6 e

printed

PRICES
BUILT
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