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Teclephones
MACaulay 4272 & 3101

Telegrams

THE AMATEUR’S

BIT

SOLIOINT LONDON SW+4

December, 1964

Owing to a fortunate bulk
component contract the price of
this model is now reduced to
£4.17.6. Purchasers who have
already paid the previous higher
price will have the difference
refunded on application.

‘SUPER SIX’

LONG & MED. WAVE TRANSISTOR RADIO KIT
NOW ONLY £4.17.6 (post 5/-)

All new parts.
6 transistors and diode.
@ 350mW output.
@ Superhet circuit, Ferrite
rod aerial.
@ Vveymouth Radio printed
circuit board.
@ Component positions and

references printed on back

P P of board. g
& . = @ Nicely styled wooden
{ i A = == cabinet, 1| x 74 x 3in.
@ Vinyl covered in various
e colours. il
| ! @ 6 x 4in. speaker giving
. good bass and treble
3k response.

@ Full instruction booklet
2!-. Free with kit.

@ |.F. frequency 470 kc's.

@ Lining up service if re-
quired.

@ All parts supplied separately. Write for list. S.A.E. please.

@ Set can be supplied fully built for £6.17.6 tax paid and
carriage paid.

@ 9v. battery required. VT9 or P.P.9 (379 with kit).

“MINOR” RECORD PLAYER WITH “MAJOR” PERFORMANCE fully

built, rexine covered, 1t - 7« 5)in. 4 transistor amplifier, Good volumse.
7in. records 45 and 33 r.p.m. £6.7.8. (Post 5/-). Battery 3/6.
TRANSISTORS

Packet of 8 coded RF transistnes (equivaient of OC44/3) 7/8 post paid
Set of 8 transistors and disde with arevit diagram. Neatly packed st foam-
lined box; useful for presentation. 15/~ post paid.
TRADE SUPPLIED
ELECTRONICS (Camberley) Ltd.
15 Victoria Avenue, Camberley, Surrey.

JACKSON @

the big name in PRECISION components

Precision built radio components are an im- i
portant contribution to the radio and !
communications industry. Be sure of the best

and buy Jackson Precision Built Components.

“00” Twin Condenser Designed for use in
miniature transistor
receivers. The front

(aerial) section is 208 pF
to provide coverage for
medium waves, and the
me Fear section is 176 pF,
¥ which may be padded to
match the oscillator—
very robust yet light-
weight. Front area
12in, x [§Zin. x l3Fin.
deep.

In the *'ten five” receiver used 3 gang type F price
18!6. 2 air tune pF 6/9. each caliband drive at 28/-.

JACKSON BROS. (Lonoon) LTD.

(Dept P.W.) KINGSWAY-WADCON,
CROYDON, SURREY

Phone: Croydon 2754-5. Grams: Walfilco, Souphone, London

L
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SURBITON PARK RADIO LTD.

ALL ORDERS DESPATCHED SAME DAY
MONEY REFUND GUARANTEE

WE PAY POSTAGE AND INSURANCE

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS

MARTIN RECORDAKITS vep. | s 1}}‘“';'5- MARTIN AUDIOKITS | Dep. | & i';hgs{"
HALF TRACK of ot
TAPE AMPLIFIER FOR STUDIO DECK with ready The new MARTIN all-transistor TEN WATT AMPLI-
wired prnted evenit. coutrol and mput pabels. wains FIER kits renresent excellent value for roney. Hach
and output transionimers, knobs, plans, screws, et uuit is \k\umplﬂ-L rv'lxunmg unly tu be cotuected to the
EFNg, ELUN3 280, EMSY and 2 KL 3 watty next, e show only the popular units here, Others
outpul. Magic eye, Radio aind M inputs. Ex. speaker are avalable. Leallet upon reqguest.
socket, Tone and Monitor contiols. Can be usul a8 an Y‘N!T 1,- UFIVE INPIUT Is}ELl‘JCTOl?- 5181"1 3t x 3.
amphfier 1.0 ! 4%- 8  25/8 ag,  PU, Crystal PV Radio, Mie, Tupe Jesd. |
COLLARO STUDIO DECK. Veéry lafest tuudel, a}mmH. 915 Volts, Mt e wsed with Uit 4 827,
3 motors aud oe spouls | £10.19.6 | ¢4/~ | 8 | 24/6 | UNIT & PRE-AMPLIFIER AND CONTROL ®ie |
CASE for abuve with 8 x . speaker, two-tone prey ‘;4‘! ‘\"'f'l‘“' Yolume ou ‘]'n' Iljulss and Treble "0""")16-
£5. 5.0 9-15 Voles  Must be used with Unit 1, .., .. £3. 2.
COMPLETE KIT with tape and microplione | . £29.15.6 [120/- | 12 | 44/= IIJNIT 7 M[AIN 'AM!PLIE"IIER. 10 watts, G’-U'uluis!ur
Trausforterless Push-pull output. Mouuted on licat
QUARTER TRACK sink. 15 olune onfput. 40 Volls supply ... .. £3.12.6 .
TAPE AMPLIFIER FOR STUDIO DECK ar ahove UNIT 8, POWER SUPPLY. Gives § and 40  Voics.
CASE as ahove with epeaker, two-tone grey ‘12133 =P 8| 2 é‘&ﬁ}‘ug"ﬁ \pkr]:';lfu“m' ey s TG £ 15 0
y . 5. for Units Tand 4, ,..,......
COLLARO STUDIO DECK ntted Murrictt e sor | 12 | soss | ALL ¥OUR NSOV ERY di e RTon PANEL i3 s )
COMPLETE KIT wit tape and fiviophine’ |, £33.10)6 1136/~ | 12 | 49/10 | unir 5, MAIN AMPLIFIER. As Unit 7 but s ohmlz 62/- | 12 | 2218
TAPE PRE-AMPLIFIERS eutpat, 94 Volts L
HALF TRACK 1r STUDIO deck. 400 ¥ out .80 | 341 | 6 2578 UNIT 8. POWER SUPPLY. Ay Uuit 8.
TE: 5 db 0 | 39/-
QUARSER TRACKT;PE“:E-ABSH o6e - 9.0\ 88 8| 284 | AL FOUR UNITS 1, 4, 5 & 6 WITH PANEL, ; ”
14, 5.0 | 67~ 20/10
BRADMATIC Ilalf truck Kecurd Playback aund Erase STRREO VERSIONS NOW AVAILABLE. LEAFLEL & !
ou plate ... . £1.19.8 VEON REQUENT,
F.M. TUNERS %
TRIPLETONE F.M. TUNER, Less power ..., £13.196 | 46i~ | 12 1 20/8 *
TRIPLETONE F.M. TUNER. With power ...  £16.146 | 68 | 13 | 23/1
JASON JTV/2 F.M. and T.V. sound. Bwitche.d. self- &
powered . 222,50 | 89/- | 18 | 837 &
Mode! 222 Model 223 :
NEW ARMSTRONG TUNERS AND AMPLIFIERS  { GRAMOPHONE UNITS ;
224 F. M. Tuer S/powered £22.10.0  90/- 33/- NEW BSRUAZS .. .. ... ... ... 28.80] — | — —°
223 A.M./F.M. Tuner S/powered , £28.15.0 | 115/- 12 42/2 §.R. UA14 with TCR Mono cartridge , £6.10.8 | 2= 8| 28/
127 MONO Tuner/5 watt amp ... £20.10.0 '106/- | 12 | 38/10 GARRARD SRP10, Hingle player. Moo £5.10.0 . .
227 MONO Tuner/10 watt amp . £33118°0 1136/ | 12 | 49/8 GARRARD AUTOSLIM, 4 speed changer, Mono £6.12.8 <
127 STEREQ Tuner/5- 5 watl amp £37.10.0 150/~ | 12 | 55/- GARRARD AT6 AUTOSLIMDELUXE, Mouo £10.10.0 | 4%- | 8 | 23/8
ggé g%‘gggg :ugsr/llo +]1!:) wu;tl?mp ng.lg.ﬂo “1)'!1;5/- li Z.le/? GARRARD AT/5/P Luiprvd Autoslim (Stereo) « £6. 0.0 | S&f= | 6 | 27/4
9227 plus May. £ 2la/- | 1 2/ GARRARD AT5/3000 LM as A'L/6 with slim" -] ¥
22 STEREO 10 + 10 watl amp . £27.100 110/~ | 12 | 40/4 wrig (Stereo / _______________ /. A 211.12.0 ( 46/°| -8 | 259
SHELE MOUNTING TEAK CAE 83100 EXTRA GARRARD “DECCADEK™ Single Player with P
ALL MODELS. SEND PUR NEW LEAFLET Glb- Decea Deram Cartridge., . ...o.eo.n . u.. ., 5.15.0 | 65/~ |12 | 2371 %
ING FULL PECHNICAL DETAILS, . N GARRARD 4HF Transcription Tait, ¥ono " 817 0.0 68/~ |12 | 24/11
GARRARD LAB, “A” Transcription changer. . £19.14.8 | 76/~ | 12 | 2811
MOND AMP“HERS GARRARD 301 STROBE Transctiption wiit .. 92, 0.0 | 8tj~ | 13 | §2/3
LINEAK Las/A | e PHILIPS AG1018, stereo caririige, will chnuge Tin. o [U 9 lsm"‘
Srvalve, dwatt oL, recurds with adaptor, 1V extea ..., ... £12.12.0 41, 1
DULCI GA5 {ntervrated, 5 wutts, ECLs6 valve £13 g s 52/8 | 12 | 18/8 GOLDRING GL58 with urin but leas cartridge. . £17. 1.0 | 84/~ | 18 | 24/11
TRIPLETONE HI-FI MAJOR 10 watts output, 2 1154 GOLDRING GLT0 with arm but less u.rmnge £27 94 1104 | 12 | d0/1
e ——— LIHLPLIS\IE 91 64/8 | 12 | 238 GOLDRING “88” Transcription, less arm . ... £18.18.5 { 78/5 ' 12 | 27/8
Wi h i IERK O
£20. 0.0 ‘ 80/- | 12 | 29/4
LEAK VARISLOPE Moo Fre-amplifier ... f15. 12 |23 GUITAR SPEAKERS . 2,
DULCIDPALS 15 autt with ™ vilve Ite-awp. .. 26, 18 3318 PANE L 12i0. Heavy duty unit, 20 watt . . £5. 5.0 | !
GOODMANS AUDIOM 51 1vin) 15 watt BAS3 £5. 29 | 26/8 | 6 | 27
STE E MP IFIERS wu:gggg#g v‘;ll?é/gg L2in. 15 watt LEAD £16.10.0 | 42/- | 8 | 23/8
- WH. L / X.’ilu 15 watt RASS £17.10.0 70/« 12 ' 25/8
ROGERS CADET Mi. Il wik F.4. 4 EC 0 | how- |12 | sere GOODMANS AUDION 91 1ain. 50 wait BASs 529,150 [L16)- | 12 | 13,9 ,
LEAK TRANSISTOR STEREO 0 F.A. aud Maih i, | ‘ CERLTERE AT O L 7 i (B TR Ty
£49.10.0 1198/ | 12 72/7 WRITE FOR GOODMANS LEAFLET “LOUD-
LEAK STEREO 20 P.A. aud waln amplitier, 4uln|:[rh | | SPEAKERS FOR BLECTRIC GULTARS.™
£55. 9.0 229/- | 12  §0/8 —
HI FI AND GUITAR LOUDSPEAKERS GUITAR AMPLIFIERS
LINEAR DIATONIC 12 watt, 2inputs . ., .. 3. 28 56 |12 19/3
GOODMANS| AXIETTE) vl L5.5587 LINEAR CONCHIORD 30 wabt with COVER \. £10. ool e | 13 | 5o
GOODMANS AXIOM Lo mch 26511 ; t |
GOODMANS SK/20/XL Tweeter and crassover £7. 7.0 LEAK TL25 with Pre-amp., U5 watt | o Bl A2b (| 8 || e
GOODMANS XO5000. £2.0.11. %0850, £510 17 LEAK TL50 with Pre-awnb., by watt .. T 251, 6.0l 5/- | 13 | 7578
GOODMANS 210 L. wpit, Full range, 15 watt £10.17.8 431l/6 8 -.-4;3
GOODMANS 301 1/ unit’ bull repge. 20 watt £15. 4H 61/~ 12 22/4 .
YOOLMANS GUITAR Speuker Audium 81 15" £25, 12 36/ MICROPHONES AND FLOOR STANDS :
W B.HF1012 16 1. uniit ¥ 15 ohms ., £4 | RESLO RBH/T Ribhon .. _,................ 211. 26 | 44/8 , 8,240
WHARFEDALE SUPER 3 1 ect | 5 RESLO RBH/TS Ribbot with snloft switch ua 10.0 | 64/~ | 12 | 1809
WHARFEDALE SUPER %';?s’ }33 :.g. RESLO Heavy Duty Floor Stand _.......... 0.0
i e RO [ e e
WHARFEDALE RS/12/DD lzin. umt. F Hfllrl. | e JAP: FLOOR STAND £4. 3.0
.10, |
WHARFEDALE SUPER 12 17.10.0 12 | 25/8

RSDD £1
LEAFLETS BY WHARPFEDALE AND (1001).\1‘{\8 |
AVAILABLE ON REQUEST

SURBITON PARK RADIO LTD. .z

48, SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

EASILY REACHED BY FREQUENT TRA'NS FROM

WATERLOO TO SURBITON
Phone:

@ Order for Cash. C.O.D. or Terms,
® Hours 9 a.m.-§ p.m. (I p.m. Wed.)
@ Open Lunch Time znd all day

Sat

ol
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—all thede arnd punareds more

Mon.—Sat. ¥ a.m.—5.45 p.m. Wednesday | p.m, i A
L:n'::h lsa.__z_‘;g‘ p.m ednesday | p.m Special 24 Hour Express Mail Order Service

AZ31 19/6 EBRe9 7/8) E¥F8P 8/ BZ4] 7/=|PULHES  8/-1UD 10/~ UL84 8/~ 5Y3GIUT 6Co 8/8,8VAU 4/-119BAG 7/
DAFPL 4/6[EOUy1 4/ EFDL 4/-| EZ80 5/8| PCLBA  Fie|U26 10/8|UY4L /8 8/816CDOU 88/« | UVHUT 7/6| L12BEG  7/8

DAF8 8/8 ECO82 6/«| EF92 4/-|BZ81 5/6|PULES  7/8|UIBL  18/8|UYSs 5/6(0A7 12/8 | uCHlG 10/ | BX. 12K7G7T 6/
DFGL 8/«|ECCs3  5/6|EF98  10/-,GZ32 10/8) PCisg 10/-|U3sul 18/ VP 4B 15/-|6AY 8/6|6LE 588X 12KS8GT 10/~
1F86  6/6/ECCs4 6/6| BF183 8/-|HI41DD  |PLS4  11/6|Us0L 18/8| VRIZ0/30_ |6AL>  3/8| 618 5/8|8X 12

DKS1  5/8(ECCss  7-|ERISE 8/ 12/8) Py} 7/6{ UABUSO §/6 7i=[6AM6 4/ 6HO FISTIR

DK99  7/-|BCHS5 12/8|EL33  12/8 | KT66 17/8|Plv2 TIBIUAP2 8/8[WaIM  8/-|BAQS 6/6|sJouuT
DKY6  7/8|ECH42 8/8|EL4L 9/-| KT81 10/6|1'L83 7/8{UBC4I  8/-| X6IM  13/6(6ATY 4/6 5/
DLe2 5/~ ECHHL 7/-1 K142 9/ KTWHI 7/-[PLR4 F-1UBES0  7/8| X78 26/~ |BsG 2/6[HJ7 5/~
DLb4 7/«|ECHH3 B/-|EL84 8/0|MUL4 B/6|PYB2/3 10/-|LBI8E  7/8|X79 40/~ (6B AG 2/- 717 g/-|3b\Wa a6
DLI6 6/6| FCL80 6/6 ELSS 9/8|N78 22/8| PYH1 /- UCH42 8/6|1it> 5/6|BBES 56 iKTGT R/6 747 18/-| 3544 ()
EABCS80 5/8| ECLS2 8/8| EM80 8/-10Z4 B/-|PY82 B/0| UCHAL 7i~| IBD 4/6|6BJ4 8/=jn KRG 4/-17Y4 2/« B0CD B/0
EAF42 8/6)ECL8G 8/8 EMB1 8/-|PCCRY  B/-|PYBR3 7/8| UCLN2  8/8| 174 3/+|6BRT  10/6|6KwiT 9/8 nD3 4/~ | HO 78
EBbl 3/86|EF4l 7/6 | BM34 8/-|PCCBD  8/8|PYS0D 8/8|UCLH3  B/=) 3P4 B/«|BBWE  B/-1 616G 718 1081 10/- | 807 9/
EBC41  8/- [ EFH40 B/-|EY51 ?/0 PCF80 7/«|PZ30 18/0(UF4L 7/8(3Vv4 e 6BWT /<] 6QT705 6/= 12AHS 12/«
‘ 1-1PCFa8  9/6|8P61 3/ | Ukuy Tl 5L 4G 4/a|06C4 3/616Q7GT 10/~ I2AUT 5/
EBF83 8/-{EF8é 7/-| EZ40 7/-|POLB2 7/6|U14 $-|UL4L 218{5V4G 9/-luCsuT  B/-10U50G 7/8 12AX7 b/8

COMPLETE VALVE LIST FREE WITH - e o
ORDER 882 g;- 82;; :;- Ogslm/pr 12/
OBSOLETE VALVES A SPECIALITY 82;‘?‘ - 8g$§D E;Z
- 0 -
SEND FOR QUOTATION SILICON nscnnens

400 volts 350 mA 7'6 each

TERMS OF BUSINESS C.W.O. or C.0.D. SETS OF VALVES
4/2 PACKING CHARGE ON ALL C.O.D. gliF;sls I$TF49|35D4K;IV e get oz 4, :;;
000 4, -
ORDERS. POSTAGE 6d. per VALVE DAFo6, DF96, DK96, DL96 .. e 11 Sat of 4, 25-

RST VALVE MAIL ORDER CO. ﬁ,:';if.';f_?a‘;ﬁiif

dg2ila STREATHQM ROAD MITCHAM SUHREY

PIREE e

» ~d,
Hadve'you sent for your copy? [wuich 1s YOUR PRM“\GM. INCLUDING
ENGINEERING OPPORTUNITIES | pET SUBJECT? ENT TOOLS!
is 2 highly informative 156-page guide to . EQ\“PN\ ST
the best paid engineering posts. It telis |  Mechanical Fo-. - Sl SILED, Ly
you how you can quickly prepare at home Clvll Englneering, 8aslc Practical and Theores B E 1.7
for a recognised engincering qualification | Ratio Engineering, | te Courses for beginnerain iy 1 gy o5y 4

The specialist Elec-

and outlines a wonderful range of modern Automobile Eng.. Radio, T.V.,Electronics,. Etc., reallaboratory train-
Home Study Courses in nllgbranches of A::::::t‘mlimf[' RadiaARzEte:‘rts! :.2:'.:_“' ing ar home with
Engineering. This unique book also gives Bullding, Plastics, STEB. Cortificata tzg;?:;zld‘igwmm
full details of the Practical Radio & Elec- n'}'.‘ff:'i':la’“:";'“' PG T illears

tronics Courses, administered by our T Radio & Television Servicing B (1, E.T
Specialist Electronics Training Division— GET SOME "Prmicnl EE'“‘I'“"‘.’ eBefet e
the B.1.E.T. School of Electronics,explains | { ETTERS AFTER ""x:"‘o‘m"t'ia':‘"""‘ SCHOOL OF
the benefits of our Employment Dept. and | "yoyp NAME! ELECTRONICS
shows you how to qualify for five years YOUR

promotion in one year. ML Meh e POST COUPON NOW F ;

We defini ot B Please sand me your FREE 158-page [
‘ ‘e "':‘Y AELELE) - OO s “ ENGINEERING OPPORTUNITIES" 2
NO PASS — NO FEE | AFREeS. B (Write if you prefer oot to cut page) "
?Z“;;i:':::’:;;"&:.":‘.’:;:ﬁ‘%&?"‘i‘f"‘;‘;u”‘:',‘i ‘e guae | B NAME »
carning less than £25 ek, send for your | Gen.Cert.of Eduutlon ] a
cof yyt:_FENGINEERING OPPORTUNlTlES Ete.. ot = ADDRESS a
BRITISH INSTITUTE OF ENGINEERING : :
TECHNOLOGY " -

3,
(Dept. SE[2I ), 29 Wright's Lane, London, W.8 g SUBIECT OREXAM SE2I g

.15, THE LEADING ORGANISATION. OF |TS KIND IN THE:WORLD
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BRADFORD,

R ISI c. LEICESTER:

BRISTOL, BIRMINGHAM, DERBY,
LEEDS, LIVERPQOL, LONDON,

DARLINGTON,
MANCHESTER,

EDINBURGH, GLASGOW,
MIDDLESBROUGH,

HULL,
SHEFFIELD

BASS-MAJOR 30 WATT GUITAR AMPLIFIER

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

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

% Incorporating two 12n, hnmv duty 25-watt high flux (17.000 lines) loudspeakers with
2in. diameter speech coils. Designed for efticient handling full output of amplitier
al frequencies down te
Dual Cone in second spe:
Heavily made eabinet ot
r.mvrmfz in two contrasti
v, to 50 copass ALC, mains opers .
socket inputs and two Independent vol, eontrols for simultaneous connection
of up to four instrument pick-ups or ophones,
Separate bass and teeble controls pro ng more than adequate "“Boost” or “Cut”.
LEVEL frequency response throughout the audible range.

g A

5
4
&
oy
&
g

nyvenient si
& tones of

)(-)(-* o )(-)(-

UPERIOR TO UNITS AT TWICE THE COST,
Send S,

S mr lax et
I' of £4.3,0 and 12 monthly
payments of £3.9.11. Carr, 17/6.

BASS-REGENT
50 WATT GUITAR AMPLIFIER

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT

For bass, lead or rhythm guitar and all other musical instruments
For vocalist, gram, radio, tape and general P.A.

% UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION consisting of a
FANE HIGH FLUX 15 in. 30 watt unit and a FANE 12 in. 20 watt unit with

extended frequency response.

% 4 Jack Socket inputs and two independent volume controls for simultaneous use
of up to four instruments, pickups. or m:kes.

% Separate Cabinets fully covered with Rexine and Vynair in contrasting tones
for Amplifier and Speakers.

% Separate Bass and Treble controls for **Boost' and “*Cut”,

Send S.A.E. for leaflet. Or call at one of our many branches and compare the Bass-
Regent with units at more than 3 times the cost.

%
if*ﬁn i
P,dli?‘}vi o

C as‘h Or Deposit £4,16.6
4 Pe and 12 monthly
(.Ns. Carr. 19/6 pa:y ments of £3,16.8

30W. HIGH QUALITY AMPLIFIER RS.C. COLUMN
A Four Input, two volume control, H-Fi unit u W W U
with separate Bass and Treble *“*Cut’ and
‘‘Boost’’ controls. Designed for vocal or instru- s p EA K E R S
3 mental groups. For Bass, Lead or Rhythm
- Guitar. Six Mullard or Brimar latest type
» valves. Housed in strong Rexine covered cabi- Finished in polished
net with twin chrome carrying handles. veneered  walnut. Ideal
Attractive black and gold perspex {acia plate. for vocalists and Public
or 200-25 A.C. mains. Output for 3 or 15 Address. Normally supplied
> ohm speakerb Send S.A.E. tor leaflet. for 15 ohm matching but
) o can be supplied for 100 v,
Pl 1 Carr, 10/- or Deposit £2.1.8 line tor 35/- extra.
2 . and 12 monthly Fype 57, 10-15 watts.,
GNS. payments ol £1.8.4 Fitted five 6 x 4 elliptical
speakers, Overall size
R.S.C. G15 15 WATT LEAD OR| R.S.C. B20 BASS GUITAR sk 9 Gns, Sa
RHYTHM GUITAR AMPLIFIER AMPLIFIER *
High-fidelity push-pull out- D, G5 RS TEiE
- coaralt e Sl d A highly efficient unit incorporat- speakers.  Overall _size
controls, Twin separatel ing a massive 15in. high Hux loud- ADPDProx. .;212 G Carr.
ko EDATatey) speaker speclally constructed to 10 x 5ims ns. 0
controlled inputs so that i ES WSk Eh !
two instruments or “mike withstand heaviest load condi- . -
R e o aat tions. Rating 25 watts. Individual 2 Or Deposit 27/6 and 12
A S gf‘l:ee“ffouﬁ bﬂssl and treble  controls 'pf‘i\'e monthly payments 26/10.
A - . ample ‘‘boost'’ and ‘‘cut’ wo
Svel;‘keg ) lﬂmhea‘éuy duty high impedance jack socket in- | IFEAVY DUTY LOUDSPEAKERS IN
e ui‘m i o watt puts are separately controlled. | SUBSTAN D
lCnablnet,Wls wéﬁsmanc&‘gh:i\:'d Allmcunérolb are convcnlent'ly (‘:\BINESS HynelRCINSltatlclions
finfsh i del positioned in a recess on top of the Guitar. beaker Un n., g ux,
3 shed a3 l‘gm‘" Model. cabinet. Cubinet 1s of substantiul | Ib ohms, 40 watts. Cabinet size approx.
Oizle approx. X 18 X 8in. constrnction and attractivelv fin- 24 x 21 x 18in. Only 18} gus. Or Debosit
nly 19 Gns. (%7 1}€md in LWUVLUHLXId‘\Lll)g tones of | 43/- und ll‘z monmhlilpayment.s gf 3413
= exine and Vynair. Size approx. Type BG3/2. Suitable Bass an e
Seéxd S.A.E. forlea}?let. Or DEPOSIT 39/11 1 94 x 21 x 13in. Operation from 200-250 v. | Guitar. Two 12in. high dux 15 ohm 25 watt
and twelve monthly payments of 33/4. 50 c. pb A.C. mains. Send S.A L. tor leaflet | speakers, one witn aluminium speech coil
29 Gns Or deposit £3.2.0 and 12 and dml cone to provide smooth frequency
RSC G5 GUITAR AMPLIFIER * monthly bayments ot 51/8. | response from 25 to 17,000 ¢.p.s. Cabinet
S5-watt high quality output. Incorporating ("‘“ 1716, Elzeldppro B0 ZIN ARG overediingiig
high flux i2in. 10 watt 12,000 line joud | LINEAR TREMOLO/PREANMP. UNIT | Sontrastine tones of eroy  vvnair and
N ] -
RN Jorit T ansdime iy | el for tutrpduciuy he, Tremelo | O Bibodls 8% dnd 4 montaly bay-
made cabinet (size 14 x 14 x 7in, approx.) a reserve power subbly point for smoothed | EAls Of 50/~
finished 1n compllmenmry ShddeS of | H.T. and 6.3 v. A.C. L.T. The unit plugs  heavy or light effect). Volume and
Rexine/Tygan. -250 A,C. mu into power supply point and any Input Bwitch. Three sockets are for two inputs
£9.19.6 Qr DEPOSIT 22/3 and9month- socket or amplifier. Controls are Speed  and Foot Switch. NLY 4 Gns
L] aV ly payments of 22/3. Carr. 7/6. (frequency of interruptions). Depth (for .. L]
Tp— —
-
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R S (Manchester) |
[ ° ® Ltd.

MAIL ORDERS TO:
54 WELLINGTON STREET, LEEDS |

Terms: C.W.0. or C.O.D. No C.O.D.
under £1. Postage 2/9 extra under £2.
476 extra under £5. Trade Supplied.

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

shoppers welcomed at any of the branches

elow, Open all day Saturday.

BRADFOR 54  Morley Street.

Nr. Alhambra Theatre
(Half-day Wednesday)
14 Lower Castle Street

BRISTOL Half-day Wednesday
BIRMINGHAM &, S5, e
(No half day) Snow Hill Station
26 O Rd., The §
DERBY(H:I{-d:ymVI\s/:imesday) ° >pot

DARLINGTON

6 Gt. Western

13 Post House
Wynd (Half-day
Wednesday)

133 Leith Street
(Half-day Wed.)

EDINBURGH
GLASGOW
51 Savile Street

HULL (Half-day Thursday)
32 High §
LEICESTER (Halfifiay El'rh‘:rtsdly)
5.7 Ci M Arcad

LEEDS {7, Coiny dotimgy A

73 Dale §
LIVERPOOL {No ?n:lf-;:;.élosinx)

238 Ed Road
LONDON (Hal(-diy%’r:urs?ay)
MANCHESTER Market Street)
No half-day)

Callers also welcome at our extensive
new premises at 60A/608 Oldham St.

MIDDLESBROUGH )2 ™5

port
(Half-day VVednesday)
13 Exchange Streer.

SHEFFIELD Castle Market Bldgs.

(Half-day Thursday)

326 Argyle Street
{Half-day Tuesday)

8-10 Brown St.

|R.S.C. 30-WATT ULTRA LINEAR | !3in- 10
| HIGH FIDELITY AMPLIFIER AI0 |
| A highly sensitive Push-Pull high oulput |

unit with_seif-contalned Pre-amp. Tone
Control Stages. Certified performance
| igures compare equally with most ex-
enslve amplifiers avallable. Hum level
0 dB down. Frequency response +3 dB
30-20,000 ¢/s. A specially designed section-
ally wound ultra iinear output transformer
1s used with 807 output vajves. All com-
ponents are chosen iov rétlability. Six
valves are used EF86, EFsy, ECC83, 807,
807. GZ34. Separate Bass and Treble Con-
trols are provided. Minimum input required
for full output is oniy 12 millivolts so that
ANY  KIN F O MICROPIONI OR
PICK-UP IS SUITABLE. The unit s
designed for CLUBS, SCHOOLS,
Tlll A'I‘RFS DANCE HALLS or OUT:
DOOKR FUNCTIONS, etc. For use with
Electronic ORGAN. GUITAR, STRING
BASS, otc, For standard or long-playing
records. OUTPUT SOCKEE PROVIDIS
L.T. and H.T. ler RADIO FEEDER UNIT.
An extra input with associated vol. control
is provided so that two separate inputs such
as Gram and “Mike” can be mixed.
Amplifier operates on 200-25u v. 50 ¢/s. A.C.
Mains and has output for 3 and 15 Oohm
speakers. Complete Kit of parts with fully

punched chassis and point-

11 Gns to-point wiring diagrams
= and instructions. If required
Carr. 10/-. perforated cover with carry-

ing handles can be supplied
for 19/9. The amplifler can be supplied, fac-
tory bullt with LEL34 output valves and
12 months' s'uara,nr.ee. for 14 guns, Send
S.A.E. for leaflet
l‘l‘lk'\ls DLI'OSl'l 33/9 and 9 monthly
payments of 33/9.
Suitable microphones and speakers avail-
able at competitive prices.

FANE HEAYY DUTY HI-FI SPEAKERS
12in. 15 ohms. Cast chassis. Exceptionally
robust 2in. diam. Voice Coil Assemblies.
122/ 22/10A 20watt, § gns,

122/12 0watt, gns. 122/12A 20watt, § gns.

122/14 22watt. 9 122/14A 22watt, 10gns.
122/1725watt.£1 .17.6122/17A2.5wab!:.£l2.17-8
15in, 15 ohms, Cast chas Lixceptionally
robust 2in. dwmam. Volc oil Assemblies.
152/12 0watt.12 gns. 152/12A 20watt, 13gns.
152/14 2Twatt,14gns. 152/14A 2Twatt,158ns.

152/17 35watt,1tgns.  1562/17A 35watt, 17gns,
A" Indicates dual cone type. 30-17.000
c.p.s. Send S.A.E. for leaflets. Terms
avallable,

| 12in.
| vertical or horizontal use, 2519 6. Set

HIGH QUALITY
LOUDSPEARKER,
in walnut veneered
cabinet. Gauss 12,000
lines. Speech coil 3
ohms or 13 ohms.
Only £4.19.8. Carr.
5/-. Terms: Deposit
11/3 and 9 monthly
payments of 11/3.
12in. 20 WATT Iil-
FI LOUDSPPEAK-
ERS IN CABINILITS,
Size 18 x 13 x 10in,
Finish as above.
Terms: Deuoslt 17/9 and 9 monthly pay-
ments of 17/9. Only £7.19.6. Carr. 8/6.
For larger types sce page 613,

WATT

Polished walnut veneer
finish. Pleasing design.

JUNIOR MODEL.
Size 20 x 11 x 8in. for
B8 x 5in. or 10 x 6in,
speakers. £2.9.9,
STANDARD MODEL
Size 27 x 18 x 12in. for

8 or 10in. speakers,
£4.11.9.
SENIOR MODEL,

Sizo 30 x 20 x 15in. for
12in. Speaker. Suitable
Speaker systems be-
low. Oniy 7 gns.

A DIOTRINE HI-FI SPEAKER SYS-
TEMS. Consisting of matched 12in. 12,000
iine, 15 ohm high quality speaker; cross-
over unit (consisting of choke. condenser,
etc.)and eeter. The smooth response and
extended frequency range ensure surprising-

| 1y realistic reproduction. Standard 10 watt

rating £4.19.9._Carr. 5/,
£6.19.6. Carr. 7/8.

; BASS RFEFLEX

NIOR MODEL. Speciaily designed
for W.B. HF1012 Speaker, but suitable for
any good quality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Handsome
appearance. Ensures superb reproduction
for only £3.19.6.

5[:\\DAI(D MODEL.
speskers. Size 20

Or Senior 15 watt.

CABINETS,

As above but for
x 15 x 13in. For

of legs with brass ferrules. 19/6.

LT, of 300 v,

: amplifier.  For
| Output tor 2-3 ohms speaker.

EX. GOV. 2 V., ACCUMULATOLS.
16 A M. Size 7 x 4 X 2in. Hrand new,
4/9 each. Three for 12/8, carr., 3/-

Jason FMTI V,H.F./F.M, Radlo Tuner de-
8ign. Total cost of parts including valves,
Tuning dial, Escutcheon, eto., £6.19.6.

LINEAR L4 MINIATURE 4-5 WATT
QU‘\LITY AMPLIFIER, Suitable for
record playing unit and most micro-
gnes Negative [eed-back 12dB. Separ-
ane Bass and Treble Controls. For mains
200-250 v. 50 ¢fs. OQutput for 2-3 ohm speak-
er. Muilard valves Ez80, ECC83. EL84
84ze only 7 x 5 x 5tin. high. Guaranteed |
12 months. Only 6 &ns. Send S.A.E. for
leaflet. Terms: Deposit 24/9 and & monch-
ly payments of 24/9.

and in |

or assembled ready ror use 25/- extra.
payments of 22/8 for nsscmbleu)unn.

2 mA and L.T, ot 6
the supbly of a Radio Fecder L'nil. or Tape-Deck pre-
A.C. mains _input of 200-230-230 v,
Chassis Is not allve.
tully punched chassls (with baseptate) with Gold-Hammer finish and
point-to-polint wirlng diagrams and instructions. Excentional value at only £4

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

A hleghly-sensitive 4-valve quatity amplifter for the home,
smail elub, etc.

Only 5 milllivoits inbut is requlred

for full outbut so that it Is suitable for use with the latest
High-ttdelity Pick-up
» types of plek-ups and practically all “mikes®.
Bass and Treble Controls are provided.
long-playing record oqumlqnuon.
belng 71 dB do“n. 15 ai

heads in addition to all other
Separate
These give rull
Hum level is negligible
of chnllve fecdback 18 used,
1.5 a. Is avallable for

50 8,
Klit is complete in every detall

,15.0,

I’lus 3/6 carr,, or deposit 22/6 and 5 monthily

THE SKYFOUR T.R.F. RECEIVER.
A deslgn for a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
sélenium rectifier. High zain H.F. stage
and low distortion detector. Valve line-up
6K7. 8P81, 6V6G. Selectivity and gquality
excallent. Simple to constrict. Point-to-
Point wiring. diagrams. Instructions and
parts list 1/9, maximum bullding costs
.10.8. inc. attractive walnut veneered
wood cabinet 12 x 6 x 5¢in.

l'\Vl:,E'l‘ERS. R.A. 3 ohm 256/9+ 15 ohm.26/9,

| R.A. 12in. DUAL CONE 3 ohm 8§ watt
Speakers. Ideal for Stereo. Only 39/9 ea.

'

R.S.C.BATTERY TO MA|

R.5.C. BATTERY TO MAINS
Type BM1. An all-dry battery
eliminator. Size 5} x 41 x 2An. _
approx. Completely replaces
battery supplying 1.4 v. and
80 v. where A.C. mains 200-250
v.50 ¢fs is avallable. Suitable
for all battery portahle
recelvers reguiring 1.4 and
90 v, This includes low con-
sumption types. Complete
kit with diagrams. 39/9, or
ready to use, 46/6.

NS CONVERSION UNITS

Type BM2. Size 8 x 5} x 2{in.
Suppltes 120 v. 90 v. and 60 v.
40mA and 2v.0.44. to 1 amp.
fully smoothed. Thercby
completely replacing both
ILT. batterics and L.T. 2 v.
accumutators when con-
nected (o A.C. mains supply
200/250 v. 50 cfs. SUITABLE
FOR ALL BATTERY RE-
CEIVERS normally using
2 v. accumulators. Combplete
kit of parts with diagrams and instructions.
49/9, or ready for use, 59/6.

P36 SPEAKERS. 10In, W.B. “Stentorian'’
3 or 15 ohms type HF1012 10 watts, hi-fidellty
tyne. Recommended for use with our All
Amblifier, £4.12.6. 12in. R.A. 3 ohms 10 watts
{12.000 lines), 59/9,

ARMSTRONG, DULCI,_ LINEAR,
ROGERS, LEAK and JASON EQUIP-
MENT, GOODMANS W.8. AND
FANE SPEAKERS, GARRARD AND
GOLDRING T/TABLES CASH or H.P.

SUPERHET FEEDER UNIT.

Design of
a high quality Radio Tuner (speolally
suitable for use with our Amblifiers).
Delayed A.V./C. Controls are Tuning,
WI/Ch. and Vol. Only 250 v. 15 mA H.T. and
L.T. of 6.3 v. 1 amp, required (rom amplifier.
Size approx. 9 x 6 x 7in. high. Simple allgn-
ment procedure. Polnt-to-Point wiring
diagrams, instructions and priced parts iist
with {llustrations, 2/6. Total building cost

£5.5.0. 5.A.E. for leaﬂat.

MULTI-METER, CABY M. Sensitivity
2,000 ohms per volt. A.C. and D.C.. 54/-.
A, Basic Meter sensitivity 1556 micro-
amps A.C, and D.C. ranges £4.11.6. B.40.
Sens!tlvlw up to 10.000 ohms per volt A.C.
and D,C., £6.2.8. 000 ohms per volt, with
overload buzzer. £8 19.6.
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AUDIOTRINE HI-FI TAPE RECORDER KIT 25%83?‘

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

Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier

with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty

Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two con-
trasting shades of Rexine and Vynair, size 14 x 15 x 8fin. high and circuit. Totalsc%s%iffpuxich%s%d ind-
or leaflets.

}‘vidually approximately £40. Performance equal to units m he £60-£80 class.

Tape Spool, a

ERMS. Deposit £2.13.9 and 12 monthly payments of 44/-. Cash price if settled in 3 months.
ONLY 3
HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Al1 PAIRS OF
PUSH-PULL ULTRA LINEAR o o
OUTPUT “BUILT-IN® TONE IS
CONTROL PRE-AMP STAGES MAINS
Two Input sockets with assoclated controls
allow mixing of *‘mike” and gram., as in Al0 R.C.S. GRAM. AMPLIFIER KIT,

ngh sensitivity. Includes 5 valves, ECC83,
ECC83. EL84. EL84, EZ81. High Quality sec-
tionally wound output transformer specially
deslgned for Ultra Linear operation and reli~
able small condensers of current manufac-
ture. INDIVIDUAL CONTROLS FOR BASS
AND TREBLE “'Lift” and “Cut”. Frequency
response ~ 3 dB 30-20,000 ¢/s. Six negative
feedback loops. Hum level 60 dB down. ONLY
23 millivolts INPUT required for FULL OUTPUT. Sultable for use with all makes and
types of pick-ups and microphones. Comparable with the very best designs for STAN-
ARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
BTRING BASS, LEAD OR RHYTHM GUITARS, etc.
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v, 1.5 a. For supply of a
RADIO FEEDER UNIT. Size abprox. 12x 9 x 7in. For A.C. malns 00-250v. 50 ¢. p.s. Output
for 3 and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 G S. Carr.
(Or factory built 51/- extra.) n 10/-.
If required louvred metal cover with 2 carrylng handles can be supplied for 18/9 TERMS
N ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send
S A.E. for lllustrated leaflet detailing Cabinets, Speakers. Microbhones, etc., with cash
and credit terms.

— e
LINEAR TAPE PRE-AMPLIFIER. Type LP/1, Switched Negative feedback
Equalisation. Positions for Record 13in., 31in., 7un and Playback. EM84 Recording
Level Indicator. Designed primarily as the link between a Collaro Tape Tran-
ecriptor and a high fidelity amplifier, but suitable for almost any Tape Deck.
Only 9 gns, S.A.E. for leafiet,

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

A complete set of parts for the construction of a stereo-
phonic amplifier glving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milll-
volts. Suitable for all crystal stereo heads.

Bass and Treble Control give equal variation for “llft' ’
and ‘“‘cut”, Provision is made for use as straight
(monaural) 10-watt amplifier. Valve line-up ECC83,

ECC83, EL84.\EL84, EZ81. Qutputs {or 2- 3ohm speakers.

watts output. Negative feedback. Controls
Vol., Tone and Switch. Mains operation
200350 v. A.C. Fully isolated chassis.
Circuit, ete.. suppued Only 39/9, Carr. 3/9.
HI-FI CRYSTA PICK-UP HEADS.
(Cartridges.) Acos Standard replacement
for Garrard, B.S.R. and Collaro,
Acos Stereo-Monaural, 29/9,
Stereo-Monaural 39/9, B.S.R. Stereo 39/8.
BRADMATIC RECORDING HEADS.
High_ Impedance Record/Playback 822/-
Low Impedance Erase, 12/6.
MARRIOTT RECORDING HEA)
High Impedance, Record/Playback. Low
Impedance, Erase, 25/- pair.
PICK-UP ARMS. Compiete and with
latest Acosl i-fi Turnover Cartridge 29/11
CRYST ]\IICR PHO . Hand type
NP110 14/9. R.T.C. 19/9, Acos Mic 40 25/9,
Acos Mic 45 28/8, Stick type Acos 39-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel type 28/9.
COLLARO JUNIOR. 4-peed Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only £3.19.8.
B.S.R. UAl4 4-sp’d AUTO-CHANGERS
with hi-fi turnover head, £5. 19 6. Carr 4/8
GARRARD AUTO-SLIM
AUTO-CHANGER with high ﬁdellti
pick-up. Latest model. For 200-250 v.
A.C. mains, £7.17.8. Carr. 4/6.
GARRARD AT¢ AUTO-SLIM DE-
LUXE 4-SPEFED AUTOCHANGERS.
Turnover GC8 head, for 200-250¢ v.- A.O-
mains, £11.9.0.
(.L.m MNIATURF 2-3 WATT GRAM
IER. For use w:th any singls

Point-to-Point wiring diagrams and

structions supplied. Send S.A.E. for leaﬂet 8 Gns' °£e§'ff§,°h1?§§§o&““o Out’%}ltnﬂgni{? o

Full constructional detalls and price list 2/6. Carr. 10/-, 11 x 24 x 2¢in. Controls: Vol. and Tone
K!t, canh be supplied assembled and ready to use for 58/8 extra. with Swltch. Only 58/6.

SENSATIONAL R.S.C. BATTERY CHARGING EQ

STEREO OFFER

All for A.C. Mains 200-250v., 50c/s,

UIPMENT Guaranteed 12 moaths’

BATTERY CHARGER KITS
Consisting of Ma.ln.s

ASSEMBLED ASSEMBLED

former, F.W. Bridge. Metal
A complete set of parts 4 @ne }?ﬂ%sdsgzm"' ‘P)‘Iil{t \A Azma ADS: | Rectifier, well ventilated stesl
to construct of a good . 506 3 S solagiar | case. uses.  Fuse-holders.
quality Stereo amplifier with an m lr tﬂ,rll aln rse éactor Grommets. panels, Heavy Duty
undistorted output total 6 watts. e eS| [ O avren Cllps. clrcu.lt Cm 3/6 extra.,
For A.C. mains input of 200-250 v. ¢ 1’1‘ ge r:l © tZi‘l ouvge 6v.or 12v. 1 al 2219
Sensitivity 130 m.v. Ganged Vol. selector. Also | me case fin- | a¢ o0 A A e

and Tone Controls. Preset balance selector
control. Full instructions and

wiring dlagrams supplied. Stereo Fused,

charging. Louvred steel case with stoved

ished attractive
hammer

use with mains

blue.
ready for

grey hammer finish. Fused and ready | .
f,’,‘lﬁ,‘ up Head 19/9 extra with above for use with mains and output 59[9 andoutput leads. 64 mv',ggtg "a_;gmgas'n“" i
5 leads and battery clips. Carr. 4/ 9/9 garr. charge rate selector...... SR
: - 5 monthl; R
HEAVY DUTY CHARGER KIT | Terms: Deposit 12/- and O i1ty 1amp. 2719 | T CARGER AMMETERS -
6/12 v. 6 amps., variable output. Less meter. 0-1.5 ., 04 a., 0-7 a., 8/9 “g
onsisting of Mains_ Transformer AMP 5 0

200-230-250 v.; F.W. (Bridge) Selen- ARGER KIT, 12 v, 14 A\IOP or 24 v, 7

ium Rectifier; Ammeter, Variable
Charge Rate Selector Panels,
Plug: Fuses, Fuseholder 15/-.
circult 59/9 Carr. 4/6.

CH
Consisting of mains trans. 200-230-25
ium Rectifier.

and Please state if 12v. or 24v. kit required.

F.W. (Bridge) Selen-
Ammeter, Fuses, Varlable Resistor, Heavy
Steel Stove enamelled case and Circult. Only £9.19.8. Carr.

CHARGER KIT, 12v. 10

with varlable chngo ]
adjustment and ammeter, -
£4.19.8. Carr. 10/-.

FULLY
R.S.C. MAINS TRANSFORMERS (CUh A AeED
Interleaved and Impregnated, Prim- | FULLY SHROUDED (continued)—

aries  200-230-250  v. 350 Screened | 425-0-425v. 200mA, 6.3v. 4a, C.T. 5v. 3a
Yo SHROUDED DROP THROUGH | 425-0-425v. 200mA, 6.3v. 42, C.T.. 6.3v,
4a. C.T., 5v. 3a
tom4, 6.3v. 2a, 0-5-6.3v. 28 17/ | 450.6-450v. 250mA, 6.3v. 4a, C.T. 5v. 3a
1oma. 8.3v. 22, -0-6.3v. 22 19/8 | OUTPUT TRANSFORMERS
- 3V, ..
250-0-250v. 100mA. 6.3v. 3.5a. C.T. .. 18/8 Mldset Battery Pentode 66:1 for 354,

. 100mA, 6.3v. 4a, 0-5-6.3v. 38 27/9 Small Pentode, 5.0000 to 30

-300v, 130mA, 6.3v. 4a, 6.3v. 1a, for 718,000 30..
Mullard 510 Amplifer gayg | Small beatods, /6,000 w0 30,

800-0-300v. 100maA, 6. 3v 4a, 0-5-6.3v. 3a 27/9
350.0-350v. 100mA. 6.3v. 4a, 0-56.3v. 38 27/9 | joapdard Fentode 7.0000 to 30 a8
850-0-350v, 150mA, 6.3v. 4a, 0-5-6.3v. 38 35/8 | Push-Pull 8 watts, EL84, or 6V6 to 30
FULLY SHROUDED UPRIGHT or matched to 150 9/9
-250v. 60mA, 6.3v. 2a, 0-5-6.3v, Push-Pull 10-12 watts to match 6V6 or
Midget type 2t x 3 x 3in 1711 ELS84 to 3-5-8 t 18/9
250-0-250v, 100mA, 8.3v. 4a. 0-5-6.3v. 3& 28/ | Following tyDes foraand 150 speakers
800-0-300v. 100mA, 6.3v, 4a, 5v, 3a .. 28/9 | Push-Pull 10-12 watts 6V6 or EL84 .. 18/9
800-0-300v. 130mA, 6.3v. 4a, C.T. 6.3v. Push-Pull 15-18 watts, 6L6, KT66 .. 22/8
1a. for Muilard Amplifier 35/9 | Push-Pull Mullard 510 Ultra Linear .. 29/8
860-0-350v. 100mA, 6 3v. 4a. 0-5-6.3v. 3a 28/9 | Push-Pull 20 watts, sectioually wound
850-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 37/9 6L6, KT66, EL34, ete. .. 0 .. 49/9

‘\HD(-FT MAINS Primaries 200350 v.

50 cfs. 250v. 60mA, 6.3v. 2a. .. .
0—0—250V 60mA, 6.3v. 2a. -

Both above size 2§ x 9§ x aHn.’ T

FILAMENT TRA) SFO

5/9; - 7/6; 13v. la,
3a, §/11; 63v Ga 1716 12v. 1.58, twice,
SMOOTHING CHOKES

7/11’ 8.3%.
17

150mA, 7-10 H, 250 chms - .. 11/9
100mA, 10 H. 200 ohms ., oo .~ 8/9
80mA, 10 H, 350 ohms .. o . ‘m
60mA, 10 H, 400 ohms .. . .

CHARGER TRANSFORMERS
200-230-25 Primaries;

with 0v, 50 cfs
0-9-15v lia. 12/9, 0-9-15v. 2a, 14/9; &9-15‘
3a, 16/9; 0-5-15v. 5a. 19/9; 0-6-15v. Ga, S3/&
0-9-15v. 8a, 28/9. R4
AUTO (Step uDISten down) TRANS
0-110/120-230/250v.” 50-80 8, 1340; . 200
watts, 39/9; 150 watts. 27/9.
Vll(‘RO HONE TRANSFO.
1 high grade, clamped, 8/8.

www americanradiohistorv com


www.americanradiohistory.com

710

PRACTICAL WIRELESS

December, 1964

Hi-FI 10-WATT AMPLIFIER

Brand New Comblete carr
Units. £7'19- 53

Manufacturer's dizcontinued Model. Push-

nher.
chassis amd citeuit.

COMPLETE POWER PACK KIT, 19/11
consisting of Mains Trans..
Double electrolytic,

Metal Recti-
mootiing choke
200-200 v, A.C.

For

TRANSRECEIVERS.  Two-way Trans-
mitter Receivers. 9 transistor S/H circult.
Crystal controlled range up to 5 miles
according tu conditions. Size ol each umit

Pull output. Latest hizh efhclency valves, mams. Qutput 250 v. 60 mA. 6.3 v., 2 a. 6} x ¥ x 14in. Complete with battertes.
Dﬁal separately controlled Inputs tor Ef_;‘;}%oﬁéc :S;:i;lnsteféldzleathel' Casesy
“Mike'" and gram. Separate Bass and ‘I'reble W guare 4 3
Controls. High Sensitivity. Output lor Jor TRANSISTO RISED 25'0 o Pair.
15 ohm speaker. Cuaranteed tested and 10 MICROPHONE MIXER . POWER PACK, 39/9. Louvred
perfect working order. A q
Cr g Enables mixing case only 8 x 5§ x 2iin. Stove
SELENIUM RECTIFIERS - T ol up to 4 instru- enamelted.  1or 200-250 v. A.C, mains,
F.W. BRIDGE 24y, 2amp. 14/9 s e y e ments. 1.e. mic Qutput at 4 pin plug and socket 250 v.
612 v. 1la. 311 24 v. 20 amp. .. 8Y/9 Tes 13 c, Ermm tun- 60 mA. lully smoothed at 6.3 v. 2a. Suit-
6/12 v. 2a. 6/11 _H. T. TYPES H.W 3 'ﬁécra ete..  Into able [or power requirements of almost
6/12v. 3a. .. 9/8 150v. 40mA ., 39 AR single Sutbut. any Pre-amp. or Radio Tuner.
6/12 v. 4a. 12/3 260 v. SUMA .. 8/11 EMCL)mpact and -
6/12 v. 6a. 15/3 230 v. 60 ma 411 7% Gompletely self- R.5.C. BABY ALARM or INTER-
6/12 v, 10a. 26/9 250 v. BumA 5/11 ’..i;-- Lontuned uses | COMAM. I, Comp.ete set of parts with
6/12 v. 15a. 35/9 250 v. 250 mA 1179 : v, bag | wasrams, cte. Housed 1 two polished
CONT & - wir slondard AT S | walnuo finished cabinets of pleasing
NTACT COO . 250 v. 75 mA. F.W. ery. Ilnputs an design, High sensitivity. For 200-250 V.

(Bridge). 10/11. v. 50 mA. F.W. (Bridge),
8/11. H.W. 250 v. 60 mA, 5/11.

outputs take standard plugs. PRICE 49,6

HE-#) De-Luxe 4
Band. 220/240 v.

GONMUNIGATION RECEIVERS

HE-30 3 Band
Corntinuous cover-

A.C. mains. Fully isclated. ConLrouable
at both units. Anlntercomm. of this class
would normally cost £20-£30, Only 89/6,

carr. 5/- or assembled ready for use 6 gns.

50/60 c.p.s. A.C. mains age 530 Ke/s to 30 Mcfs. =
operation. Frequencies liluminated slide rule
covered 550 Kefs to 30 dial. Edgewise 'S meLel

Mc/s continuous. Incor- 0-100  logsing scale
porates 5in, speaker. Buwilt-in Q' rultipier
Slide rule tuning dial. acilal  trimmer, elec-

-|‘S* meter. Internal ter- trical handspread,
rite aerlal tor medium nois¢ limlter, controis
wave. Telcscopic whip arc: Function switch, TRANSISTOR SALE. Mullard OC71 3/9,
aerial 59in. 10 section for aulio aaln, selectivity, OC15 4/11, OC44 4/11, OCT2 4/9, OC81 4/11,
short waves. Fitted Lrequency (B.F.0.), OC171 8/9. Ediswan XAl0L 3/9, XB102 3/9,
sockets {or optinnal out- Band  selector, LEF, XA112 3/9, XB113 3/0, XB104 3/9, XC101A
door aerfal. Heudi:hone, gatn, trimmer, AV.C./ 3/a. Postage 6d. for up to 3 Transistors.

MLV.Cooswiteh, ANL switeh,
bandspread tuning.

main tuning,
output for HfPhones or

external speaker socket. Other features are
electrical bandspread
Noise Iimiter.

GOVE. SMOOTHING
3-5 H, 50 ohms.

CHUKES,

tuning, 0-10) logeinz Parmeko, 8/ a3

mA

scale. AV.C..BF O, stand  Standard speaker. Provides 1.5 watts out- 1;0mA '30 H, 50 ohuns, 9/9; 120 mA, 12 H, 1
by switch. Size approx. It x 8} x 4in. Hand- wut Size 15 % W0 x THin. For 220/240v. 36 ohms. 8/9; 100 mA, 10 H, 100 ohms, 6/9; 60
some grey crackle huished metal cabuet  C.p. A.C.mains. A highly eflicient reeeiver mA. 5-10 H, 250 ohms, 2/11.

excentional value at only
L’ost Free.
Gas,

: Deposit £5.4.0, and nine monthly

with chromium fittings. Brand new with (ull
instructions manual. Usual guarantee.
TER MS: Dcpuslt £3.15.0, and nine mmonthly
payments of 52/,

Cashpriceifcl d Onl
wirie Tl ooy £9,15.0

R S c BRADFORD ,
ewVo Qwe LEICESTER.

representing

EX GOVT SELENIUM
RECTIFIERS i2v |5 AMP

(BRIDGE) F.W. ONLY ]9/9

TERM
pavme

Carr. 3 0l 91/2.
Cash price if scttled in 3 months.

Free.

BRISTOL,
LEEDS,

BIRMINGHAM, DERBY,
LIVERPOOL,  LONDON,

DARLINGTON,
MANCHESTER,

EDINBURGH,
MIDDLESBROUGH,

GLASGOW, HULL,
SHEFFIELD

Wide range Transistorised
AUDIO GENERATOR—Model 63
Range 10—100,000 c/s
% Laboratory Standard Specifications

Jeowime o d hgoar Wy
¥ Direct Frequency Calibration
+ Accuracy and Low Distortion

< Calibrated Output Voitage
“ Battery Operated and Compact
complete with

£l6.|5.o test lead

Post and Packing 3/6.

Wide-range Transistorised
SIGNAL GENERATOR-—Model 27
Range (50 Kc/s to 350 Mc/s
% Accuracy better than 2%

Y Directly calibrated
+ Battery operated
Y Compact and light

£9.12.3

with test lead and battery

Wide-range Transistorised
C.R. BRIDGE—Model 62

6 Ranges: 10 to 100M
1pF 10 100uF

% Visua! null indicator

% Power factor check

% Electrolytic leakage tes:

+% Battery operated

£8.7.3

including batery.
Post and Packing 3/6 extra,
H.P. 40/- deposit and 24/- monthty.

Bauery 2/3.

H.P. 4 gns. deposit and 31/- monthly.

Post and Packing 3/6 extra.

H.P. 48/- deposit and 27/- monthly.

Trade and Export LEnquiries Invited

NOMBREX LTD.

S.AE. for full technical leaflets

Instruments
Division

ESTUARY HOUSE, CAMPERDOWN TERRACE
EXMOUTH, DEVON. Phone: 3515

www.americanradiohistorv.com
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HOUSING
HI-FI1?

The three Nordyk Units illustrated comprises
Speaker Enclosure (left) for 8” hi-fi speakers 7 gns.,
Record Cabinet (centre) takes 150 records £5.17.6,
.and Equipment Cabinet (right) for turntables and
amplifiers 7 gns. Available in teak, walnut or
mahogany. Send for illustrated catalogue of 20
different models.

December,

RECORD

(Dept. P.W.12), Brook Road, London N22
Telephone: BOWes Park 7487/8

VALVES SAME DAY SERVICE

NEW! TESTED! GUARANTEED!
rsers

IR5, 185, IT4, 384, 3V4, DAFY1, DF91, DEYL, DLY2, DL94: Bet
of 4 for 15/=. DAFS6, DF96, DK96, DLY6: 4 for 23/6

IAA.-l 7166063  16/-1DF33  8/- EF4l  8/6 PCC8Y  8/6 Us2 4/8
1D 8/6|7B7 8/-[DF9L  2/8 EM- 4/8/PUFS0 6/9|U73 3/9
Jubo'l‘ 8/3)703 7/8| DF4s 4/3|PCrs2 8/9|U191 8/
INBGT 8- 000 7{6,LH7G 5/- |PCF34  §)- H'ux] 8/8
1R5 4/917H7 5/9| IHT7 6/3|PUFs06 14/-1T7291  9)-
185 19/6{hd~1  12/8 4/3/rueise g/8/Usul  15/9
I'r4 5/-| DK 2 2/0 PULNS  8/-|U4020 59
3A5 4/3|DKYL 4/8 PULsd  7/6[U ABCSO 5/9
U 3/81hHKY2  8/9 5 8/l AF42  8/-
384 5/- LiK9s  8/6 L'Beil 8/8
EAY 4/9| L33 i3 UBCS1 748
U400 4/9'D1L35 8 UBFB0
BY ARG 3T 4/3(DLY:  4/9 UBFs9
bzda Y- RGT SIQ‘DL‘M 5/
2/- 12Q 4{8| DLys 8/

T
loBeiis 8/9 EABCSO 6/6
20P4  13/8|KAF42  8/-
20bs  14/9(EB4L 4/-
BUT 4/8iEBYL 2/-

e/}

L 46GT10/8  KBCS3 Bl
Bl EBC4L

5f- 50110 713
/-
sl- 6/-
9/- 6/9
3/9
4/9
7=
8/3|KT74 /.
8/3| KTW63 5/6
8/3 M4 5f- 5/8Uyz2s 29
6/3(MV3,PEN B 7/3|uYil  4/9
12/8 T 78[UYS5  5)-
4/10|TH2 8/8|VP4B 12/8
T 16/8|TH233  b/8IVP4L 49
8/8|U22 7 3/8
T Ues 2/8
8/8' hAFYL 5/6; U6 29 16/8
3/9 DAFYS 9/- PUCES 89| U7 8/8 X»1M 18/8
u..GT 6/8l DCCY0 elsw 3/9'puues  9/9]1150 5/.\\(63 48

READERS RADIO

24 COLBERG PLACE. STAMFORD HiLL, LONDON N.16
STA. 4587

walve sxiza. Any Parcel lnsured against Deasnags i Transls Gd. Extos
A — ARy GO Fasenl 4 exim . J

PRACTICAL WIRELESS 711

TEGHNIGAL
TRAINING

In radjo te/evf.?fan
and electronics

Whether you are a newcomer to radio and electronics,
or are engaged in the industry and wish to prepare
for a recognized examination, ICS can further your
technical knowledge and provide the specialized
training so essential to success. ICS have helped
thousands of ambitious men to move up into higher paid
jobs—they can help you too! Why notfillin the coupon
below and find out how?

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

@ Institution of Electronics & Radio Engineers
[Brit.l.R.E.]

® C. & G. Telecommunication Techns’ Certs.

® C. & G. Supplementary Studies

® R.T.E.B. Radio/T.V. Servicing Certificate

® Radio Amateurs’ Examination

® P.M.G. Certs in Radiotelegraphy

® General Certificate of Education, ste.

Examination Students Coached until Successful

NEW SseLr-BUILD RADIO COURSES

Learn as you build. You can learn both the theory
and practice of valve and transistor circuits, and
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 Radia, T.V. and
Electronics.

I INTERNATIONAL CORRESPONDENCE SCHOOLS I

Dept. 171, Intertext Houss, Parkgate Roed, Londen
S.W.H

Please send me the ICS.prm—i-h-"h
obligation.

(scate Subject or E:nm.]

NAME
ADDRESS

1
|
I
!
1

2e |

V’ INTERNATIONAL CORRESPONDENCE SCHOOLS

www americanradiohistorv com
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THE PEAK 60

. 60 WATT GUITAR AMPLIFIER

A thult!-purpose high output power ampilfier for MICROPHONE
and INSTRUMENTAL applications or for providing high
quality sound for Auditorinms, Halls, Dance Bauds and outside
Public Address tunctions.

As the ampliier is capable of delivering 60 watts over a wide
trequency range !t ia equally sultable for Bass Gultar. Lead
Qnitar, or Volce Reproduction. In addition It will meet the most
dlscnmmntlnb requlremenlsln domestlc sound Installations where
peak power is not of prime importance.

The use of the two Inputs with their associated volyme controls,
together with the Master volume control gives an effective mixing
facility. Siiver bammer finish. Black perspex front panel.
Overall size 14 x ¥ x 73in. high Including cover (plus lfin. high
handles).

BASS AND TREBLE CONTROLS

MASTER VOLUME CONTROL

MIXING FACILITIES

BUILT IN PRE-AMPLIPIER AND CONTROL UNIT

60 WATT UNDISTORTED OUTPUT

SWITCHED OUTPUT for 3 or 15 ochms loudspeakers
COMPLETE KIT OF PARTS,...... wevesnes 218180 TWO INPUTS high galn and low galn with individasl
ASSEMBLED AND TESTED ., . $25.4.0 volume controls.

Ventilated Cover with carome plated handles as fllustrated FULL DETAILS ON REQUEST
35/- extra.)

GREAT BRITAIN'S GREATEST

MAKE YOUR CHOICE mt;}::eu Ready . Instruction

built ook

STERN FROM THE FOLLOWING aud avallable
tested separately
Stern Mono-Gram Amplifier 3 watta 26 00 2/8
:L E ‘Muliard 2 valve Audio Pre-ampiifier , ... 010 0 2.

| Mullard 3 valve Audio Pre-amplifier ...ouseevensccnssessosse 21318 0 3/8
Btern JL10 Double Feature Pre-amplifiar for Audio and Tape £13 130 #£19 19 0 8/-

S O U N D Mullard *3-3" Amplifiar with Paasive Control Unit Model 33/RO
B WAL .Luueuecorrossssencesatssssiseccasessscsccsssess 58 80 $11100 £/~

REPRODUCING Mullard “5-10"" Main Amplifier Model 510/M. 10 watta esesees £10 00 £3100 2/=
Mullard “5-10” Amplifier with Passive Control Unit. 10 watts,, 212 00 £18 00 2/
AND Btern JL10 Main Amplifier Mono. 10 Watts .o..cuveeeieeseeen $10 00 £13 13 0
Stern Twin Three Btereo Amplifier. 8 watts per Channcl, ... .... — 8 00

. 8tern Twin Three Btereo Amplifier in Portable Case with Two
Bpeakers and Leads ....c.eiieccestctecscsscssesesscsnes 210100
faj Mullard 10 + 10" Stereo Amplifier. 10 watts per Channel ..., 00 £20 00
Mullard ‘10 + 10" Stereo Amplifier with Passive Control Unit.
10 watts per Channel ..........ce0veenes o 00 224 00

Mullard 4-channel Electronlc Mixer Unit Model 2H for 2 Mlu.
EQUI,PMENT Radio ARA GIAIM. 0y ruirivsrasneasorsassnsasesssonasces 80 - 5/-
- - ;! Mullard 4 channel Electronic Mixer Unlt Model IL , 50 — 5/a.
HF/TRS Tape Amplifier with Power Unit ., , £13130 219 00 7/8
RIELADY BT Type “C” Tape Pre-amplifier with Power Unit..... .. 814 00 219100 76
PSRN SR Ao NN  5TP-1 Tape Pre-amplifier with Power Unlt. Mono and Sterso.. 232 00 228 00 876
ISR MU SMIO8  CR1/s Tape Recorder with Stadio Deck ...vvveueenaveess-. 538 80 = 15/

Rlel Fele] (R ANPIRRIo N INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL SPECIFICATIONS, DIMENBIGNS,
PRICES, TERMS ETC., FREE ON REQUEST

www americanradiohistorv com



www.americanradiohistory.com

December, 1964

TUNER UNITS

STERN FIDELITY MK. II VHEF/FM
UNER (as illustrated). [ueluding

Mull rd Tuning Heart it has bern

specially dJesigned to operate with

Stern Mullard Amptifiers.

Kit of Parts 2£10.10.0. Built and

Tested £14.5.0. Carr. and Ins. §/-.

ARMSTRONG

AM/FM Tuner Model 223 £28.15.0.

FM Tuner Model 224 £22.10.0. Carr.

and lus. 7/8.

JASON

FMT1 FM Tuner. Kit of Parte £6.15.0.

FMT2 FM Tuner. Kit of Parts£10.12.6

FMT3 FM Tuner for I'riuge Areas.

Kit of Parts £12.5.0.

FMT4 Tuner £20.0.4.

JTV2/FM/TV Sound Kit of Parts &

£15.15.0.
Carr. atd lns, on above 5/- each.

LEAK

Trough Line III FM Tuner £28.7.8,

Carr. and Ins. 7/6.

QUAD

AM?2 Tuaner. L, M, 8. Waves £29,10.0.

FM Tuner £24.18.9. Cair. and Ins.

b/- each.

Descriptive leaflets free on requeat.
Piease state model required.

PRACTICAL WIRELESS

RECORD PLAYERS

Garrard SRP10 Hingle Player £5.9.1.
Carr. and 1ns. 4/6. BSR UAl4 suto-
changer £5.19.6. BSR UAl5 Auto-
changer £5.19.6. Garrard Autoslim
Autochanger  £6.10.0. Magnavox
“‘Siudio” €60 Autochanger £6.19.6.
Garrard AT6 Autochanger £10.18.6.
BSR Super Slim Autochunger £9.19.8
Garrard AT5 LM  Autochanger
(3000LM) £11.11.11. Philips AG1016
Stereo/Mono Record Player £12.12.0,
Carriage and Los. 5/- on above.
Garrard 4HF Single Player £16.17.6.
Goldring Lenco Model 88 Trans-
cription Turntable £18.18.5. Garrard
Laboratory Type “A” Autochauger
£19.15.0. Garrard Model 301 Tran-
seription Turntable £20.12.0. Goldring
Lenco GL58 with 580 Curtridge
£21.19.0. Goldring Lenco GL70 less
Pickup Head £27.8.4.

Carr. and Ins. 7/6 on above,
Descriptive leaflet including prices
with alternative cartridges, dimen-
sions, terms etc,, free on request.

713

LOUDSPEAKERS

We supply a
comple-eraugs
of Goccman,
Whariedale,
Steutarian,
TSL  Speaker
Units and
¢ complets 8vs-
tews. A com-
prehemsive
leatlet s avail-
. ableomrequest,
" this covers
teeblaicaul
epecili-itiona
and prices of
nearly 5) types ineluding:—

Celestmn Model €X1512 (aa itlustrated)
£11.10.0. Celestiap Model (X2012
£16,10,0. Stentcrien HFS12 5 watts
£3.16.0. Stentorian HF1012 10 watts
£4.12.0. Goodmans Axiette 8 6 watte
£5.5.7. Goodmans Ax.om 10 10 watts
£6.5.11. Goodmans Axiom £01 t5
watts £10.17.4. Whartedale Super
8,/RS/12!DD 6 watts £6.14.2. Wharie-
dale Go.den RSYDD 8 watts £7.17.5.
Wharfecale RS/12/DD 15 watlts
£11.10.0.

Guitar 3peakems Incinde:—
Whartecale W12EG 15 watts $10.10.0,
Whartedale W1SEG 2J watts 217.10.0.
Goodmans Audiom &§1B 15 watue
£8.2.8. Goodmans Axicm 61B
2) watts £14.7.8.

Carr. and Ins. extrs

ELECTRONIC

HOBBIES ORGANISATIO

TAPE EQUIPMENT AND

ACCESSORIES

Lafayette Stereo Tape Deck with Built-in Pre-

atplitier (ag illustrated) 42¢ns. C. wnd 1.

15/

Collaro Studio Tupe Deck § track Heacs £10,10.0.
Collaro Studio Tape Deck } track Heads £13,18.6,
Truvox D82 Tape Deck with } track Heacs£28.5.0,
Truvox D84 Tape Deck with } track Heacs£28,8.0.
Brenell Mk. 5 Beries 2 Tape Deck with - rack Heads 31gns,
Brenell Mk. 5 [eries 2 Tape Deck with - nrack Heads 41gns.
‘Wearite Model 5A Tape Deck with } track Heads £42,0.0,

Wearite Model 58 Tape Deck wuth Hbe-eo Heads £49.7
C. and L vn ubove 10/- each.

LAFAYETTE ACETATE TAPE
UV Standard

900“. Long Play

1,200t Loug Play

Tin. 1,8001t. Long ¥lay

LAFAYETTE MYLAR TAPE

i ort. Double Play
Tiu. e . Btandard Play
Sin. 1,2001t. Donble Play
Tin. 18007, loug Vliay
5iin. b SIHIL, Double Play
Tin. 24001t Liouble Play

BEL-CLEER ACETATE TAPE

bin. B0UTL. Btaudard
bin. 8007t Long Play
biing 1,2001¢. Long Play
Tiu. 1.2001¢. Btandard
TFin. 1,5001t. Loug Play

Postage and Packing 1/- per Reel exira,
4 or more Keels POST FREE.

We alro stock the complete range of Scotch
Boy, BARF, Tapes, Acceesorics etc. Price
List free on reguest.

FULLY AUTOMATIC TAPE SPLICER 14/8. P. & P. 1/8.

PLASTIC TAPE SPOOLS 241, 1{-: 3 i 1.1 3; 4in. 2/-: bin. 2/~; 5}in. 2/3: 7in. 2/6.
PLASTIC SPOOL CONTAINERS. For spcol sizes Sin. 1/6: 03in. 2/-; Tin. 2/3
Any single ilem plux 6d. P. & P. Oniers over £1 post free,

WE CARRY FULLY COMPREHENSIVE 8TOCK3 OF TAPE RECORDERS, DECKES
NI ACCESSQORIER AT ALL BRASCHES OR ORDER WITH CONFIDENCE BY MAIL.

www.americanradiohistorv.com

MICROPHONES

| 2cos C-yetal Model MIC 45/1 18/8,

Acos ‘ Stick’ AMhicrophone, Crystal
MIC 39/ 32/8. DM.303 Dynanuc
High tmpedauce [esk Microphone
mutaplete with Stanc. Metallic Green
I'inish 5gns. BM.3 Quality Crystal
Microphone with Muting Switeh.
Complete with Lead, Neck Harness
and Removabl: Stand Adapter 39,8,

f Matching Table Stand 12/8 extra,

DX.29 Dynamic High Imgedanpce.
Biack Crackle Finish with Lesk 8tand
59/6, DM.301 Dypamic Hgh lm-
pedance with OrjOf Bwitch. Omni-
directicnal. Carcine plated diecest
trame 99/6. PM.304 Dynamn ¢ Dual
Zligh er low with OnjOit Bwitch,
Hatin chrome tiniwh 88/6. DM.107.

Imp. with Hwﬂ.cn_

MICRQPHONE STANDS
MS.4 3 wsection fHoor stanl 6816,

S8 W38 2 section foor steic 106/,

¥S8.2 2 section desk staad 26
P. & P. 2/t extra on all above.

STERNCLYNE -

Electron'cs Centres

throughout Great

Britain .= Yolbs
0\.ﬂ,r the page
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The P.W. AUTOCRAT

CAR RADIO

As featured in
“PRACTICAL WIRELESS” BLUEPRINT

and described on pages 624, 625, 626
with NOVEMBER ISSUE.

ALL REQUIRED COMPONENTS
CAN BE PURCHASED AT ALL
STERN-CLYNE BRANCHES. %

The total cost of parts specified
amounts to approx. £12, but we can
supply the complete set of parts to
build this

LOW COST CAR RADIO
For ONLY £7JI9.8 pr.&P.5/-

STER

ELECTRONIC HOBBIES ORGANISATION

GREAT BRITAIN’S GREATEST

NOW
OPEN ¢

OUR NEWEST
ELECTRONICS CENTRE

LONDONY =

18 Tottenham Court Road, W.l. MUSenm 5929/0095. Hair Duy Saturday.
23 Tottenham Court Road, W.1. MUSeum 3451/2. Hali Day Thursday.
309 Edgeware Road, W.2. PADd ngton 6963. Hait Day Thursday.
109 Fieet Street, E.C.4. FLEet Street 5812/3. Half Day 8aturday.

¥ 162 Hollowsy Road. N.7. NORth 7941, Hall Day Thursday.
9 Camberwel: Church Btreet. 8.K.6. RODney 2575, Hal Day Thursday.

. §CRO¥DON .-

AT

125 THE MOOR

SHEFFIELD -
(CORNER OF CUMBERLAND 8TREET)

L All ftems avallable as advertised, together with the
finest selection of Hi-Fi, Audio and Tape Recording
equipment by all ieading mavufacturers and a

pr range of it for the
buiid it yourself enthusiast. A warm welcome awaita

z::;i 3hefllelds’ latest and most up to date electronice

12 Buffolk House, Ueorge Street. MUNicipal 3260, Halt Day Wednesday.

BRIS. OL ‘&

8 20 Mmercnant Bireet. Bristo) 1, Bristol 20261, Open 6 days & week.

- §SHEFFRIELDL
§ 125 The Moor Shefleid. Sheffield 29993,

"BLIVERPOCL

8 52 Lo~d Streev. Loym 7430,

E48 ,0/2) Withy Grove lanchester 4. BLAckfriara 5379 Open ¢ days s week, § =

MAIL ORDERS AN DGENQUIRIE i TO:

B Depu. PW. 4id wden urove Hoioway, Londou N.7. NORtb 318175,
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BENTLEY ACOUSTIC GORPORATION LTD.

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

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

0A2 4/8 | 8B87 25/~ | 7A7  12/8|25U4GTI6/2 | ACZpen 11/6 | K130F 18/G | ELSS /0 | KTW61 4/9 | QP26 8/= | U47 8/6 | AF124 11/~
0Bz 6/-|GBWO 6/0|7Ré 12/6{25Y5 /8| AC2PEN) [FEli48 1/0|EL34¢ 8/8 [ KTw02 5/6 [ 037520 10/8 | Us0 4/8 | AF125 10/6
OZAGT 4/3 | 6BW7 5/-|7B7 7/-126Y5G /9| DD 18/6| FA50  1/6 | EL35 10/-| KTW63 5/8 | Q8150/138/6 | U52 4/8 | AF128 10/-
1A3 2/6 | 6BX6 8/9 (705 7/8|2624G /6 | ACSPEN/ | KA76 /9| EL36 8/9| KT741 5/6| R10 15/~ | U76 4/8 | AF197  9/8
1A¢  12/6 | 4C4 2/al7c8 8/9 12525 7/3| DD 23/8| EABCSO 5/6 | EL37 12/3 | L63 8/- | R12 5/8 | U78 8/8 1 BYZ13 11/8

145 5/- | 605 4/-|1C7 5/- | 2626GT 8/- | ACGPEN 4/8 | EACO1 8/3 [ EL4L LN162 8/~ R16  28/-| Us4 10/6 |GD3  5/8
LATGT 79 | 6C6 8/-|7D3  15/-|278U 88/3 | AC/PEN FAF42 7/6 | Bl42 LN309 7/8|R17 17/6 | U101 19/6|GD6  5/8
1C1 4/ | 6CS 3/-|7D5  14/8|2°D7  ©/9 k 1/- | EL8L LN319  8/6 | k18 5/6 | U107 17/8 [GD14 10/~
103 3/9 [6Ce  10/9|7D6  14/8|3ucl 5/ 419 | EL83 i.p2 8/C | 1119 8/6 | U191  9/8 | GET103 7/-
103 8/3 | 6C10 76| 7D8  15/-|30C15 9/ 2/3 | BL84 L7319 5/6 | 162 8/~ | USBL 8/- GETIOAIO/-
105 5/- | 6C12 8/~ |7H7 5/9 130018 10/6 | AC/SG 22/6 20/6 | E185 L7329 58| kGl/2404 | Uu81l  8/9 | GET10817/8
ICH 10/ | 6CDAG 18/-|7R7  12/6 | 30F5  5/9 | AC/SG/VM /- | EL86 ME4l 13/~ 54/- | U282 12/3 | GET11118/~
1D5 8/6 | 6CHE 5/~ | 7v7 5/- | 30FLL 88 12/~ 8/0t EL9L ME?] 1./6| RK34 7/81U30L 11/3 | GET113 6/9
1D8 9/6 | 6CW4 24/-|7Y4 5/- | 3CLL  5/8| ACTHL 15/- 6/9| EL95 MH4  3/6|3130 22/6 | U320  9/- | GET114 6/8
1FD1  §/9 | 6D1 1/6 | 8D2 8/8|30L15  9/8 | AC/TP 18/- 8/9 | EL360 MHD4 %/6|3P4B 19/6 | U339  9/6 | GET87210/-

1FDg  3/68 [ 6D3 0/6 [uBWE 9/8|30P4 12/3
1G6 8/~ | 6D8 c/-|9D2 3/-130P12  7/6
1H5GT 7/9 | 6ES5 0/6 | D7 7/6 | 30”18 5/3
1L4 /3 | 8F1 9/6[10CL  8/8130P19 12/3
ILA4 17/8 | AP6G  8/9| 1003 12/3| 30PL1 8/6
1LA4 18/10 | 6F6GT 7/6 ] 10D1 7{-1{30PL13 9/8
1LDS  4/- | BF7G  §/-110D2 11/8 | 30PL14 12/6
LN 4/8 | 6F8 §/- | 10F1 10/~ |33 12/8
INSGT B/6 | iFLL 1789|1088 0/9)35/51 12/8
1Pl 5/9 | dr1a /= LoFI3  9/9| 36 12/6
1P19 4/8 {6F13  3/9(10LD3 6/3|35A3 14/6
1PIl 5/3 | 6F14  23/8| 10LD11 9/6 { 35L8GT 8/9
4 0P13 s
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5/6
27
16/4
18/8 6/
20/5 | MS4B 20/5|3P42 12/6 | UsOl  16/3
17/8 | M3P4 12/-|8P6L  C/- | U4020 8/6 | GEX38 10/-
11/8 | WU12/144/6 | SU3S  27/2 | VMP4G11/9 | GEX45 6/6
12/- [ MX40  8/9 | T4l 9/- | VM84B 12/- | GEX64 11/8
13/6 | Na7  23/3| TDD2 12/8 | VP2  8/6

N79  28/-| ThD4 7/6 | VP2B  9/8 | MATI00 7/
7/-| NI0R  76f¢ | TH4B 15/« [ VP4 14/C| MATIOL 8/8
6/9 | N339 15/~ [ TH2IC 10/8 | VP4A 14/8 [ MAT120 7/
870 | P41 3/6 | TH30C 14/6 [ VP4B  20/5 | MATI31 8/8
718 | P61 2/6 | TH283 6/8 | YP130 7}- OAB
10/- | PABCS0 8/9 | TP2: 5/ | VP23 &
5/6 | PC36  10/8
6/6 | PC88  9/6 | TP2620 17/8 | VP133 9/9 | 0A78  8/-
7/3 | Pcos 11/8 | TY38F 11/8 | VR75 n/- OA79? 8/
g;g PC97  7/3| UABCSO 5/- ] VR108 &
5/8
8/9
8/-
4/6
5/3
6/-
3/9
4/~
8/9

F24 39 i
1U4 5/8 | 6F33 8/-111E8 17/- | 408UA 6/8|CV271 12/6| ECC40 7/- | EY84 POC84 5/8 | yAF4g 7/- | VRS0 4/9|OA85  8/w

1Us  5/3|6F33  3/8(1246  2/3[41MTL 8'-|CV438 19/- [ ECC81 3/8 | EY86 PCCS5 /9 | UB41 10/8 | VTALA ¥/=| 0AsS  4/e
247  12/8 | 6Gs 2/6| 1248 16/6 (41STH 1b/-|CY1 16/4 [ ECCR2 4/68 | EY88 PCCA8 10/6 | UBU4L 68 | VTH0L 8/-| 0400 8/
2 2/9 | A58 1/8 | 12AC8 8/68| 42 5/~ | CY10 6/6| ECC83 4/86| EY9l PCCS9 7/ [ UBC81 8/8 | VULIl  &/-| OA91 3=
2D180  7/- | 8J5G 3/~ |12AD6 /8|43 10/- (CY31  5/9 | kCCB4  5/6 | EZ3B PCC18910/6 | UBF80 6/9 | VU120 10/ [ 0A95  3/6
2D31 /8 | BISGT 4/3 | 12AR6  8/=| 45 17/8 | DY 33| BCC86  5/9 | EZ40 PCF80 b/6 | UBFR9 /8 | VUI20A10/- | 0A310 9/8
e 23/8 | 6J5 3/- [ 12AH7 6/~|4526 15/-|p15  18/6 | ECCS: EZ41 PCF82 6/3 | UBL21 10/8 | YU133 7/-| OA211 18/6

2 g | BCCss
2X2 - 8/-|6J7G_ 4/6|12AHB 10/9 | 60A5 r1/101p4g  10/6 | ECC18911/6 | KZ80
3A4 8/9 | 8JIGT 7/~ | 12AT8 4/6|50B5  6/6| pgas 5~ | ECC807 15/- | EZ81 PCF88 7/0 | UCC84 8/9 | w42  20/8 ) OCl9
3A5 © 8/0|6J8  12/8|12AT7 8/8|50Cs  8/8| D77 2/3 | ECF80 6/- { EZ9%0 5/8 | welM 8476 ) 0C23
50CD6G40/0 | DACS2 7/91 ECF83 6/8;FC2  14/8 | PCF80610/8 | UCFS0 8/ § W63 10/
3Da 3/9 | 8K7G  1/8|13AU7 4/8|50L6GT 6/8 | DAF9L 8/6 | ECF86 11/6 | FC4 8/9 | PCL33 6/3| Ui 8/- | w76 3/8 | OC36
3Q4 6/3 | 6K7GT 4/-|12AVE 6/6|5oKU 14/8 | DAF9S 5/9 | ECF804 84/- | FC13 14/6 ] PCL83 7/9 | UCH49 7/~ | WT7 2/6 | 0028
8Q6GT 7/- | 6K8G  8/3|12AX7 4/6|53KU 14/6 | DCCoO 6/8 | RCH3 £8/8 | FC130 17/-| PcLs« 7/-1UCHSL 6/ | wsim &/9 | 0C23
8/6 | DD4  18/8 | ECH21 9/- | FW4/5006/8 | POL8S 7/6 [ UCLe2 7/9 | Wi0L la; oC39

PCF84 8/6|UC™® 6/3 | W2l 5/- | OCl6W 38/-

3V4 6/3 | K25  £4/-| 12BA6  5/9 (77 5/-1 DD41 10/6 | ECH33 22/8 | FW4/8008/6 | PCL8s 8/0 | UCL33 8/8 | W107 10,

4D1 3/9 | 8L1 10/- | 12BE8  4/9 | 73 4/9 | DDT4 7/8 | ECH35 6/3|GTI1O /9| PCL88 1g/6 |UF4l 6/9 | W79 17/6 [ OC36
SR4GY 8/6 [ 6L5G 12/8 | 12BHT 0//- 80 6/3 | DET2S 7/6 | E('H42 7/6 | GUSO 65/- | PENADD UF42 4/9 | X14 719 | 0C41
5T4 7/ [ 8LEG ~ 8/8|12E1 18/9 g3 £22/6 ) DF33 8/ [ ECH81 5/9|GZ30  7/- 25/- | UF80  6/8 | X18 8/8 | OC49
5U4G  4/8 [ (L7GT 4/6 | 12H6GT 1/6 | s3v 8/-1DFs8  15/- | ECHB3 6/8| GZ32  7/6 | PEN4ODD |UFS85 6/9 [ X24 18/6] OC43

5V4G  7/6 1 6L18  10/= | 12J6GT 2/6 (8542  8/8 | DF73  80/- | KCH84 /6 | GZ33 17/8 84/-1 UF86 B/- | X41  15/- [ OC44
5Y3GT 4/0 [6L19  9/9|12J7GT 7/3|90AG 67/8| DF9l  2/3] CL80 /- | G234 10/~ | PEN45 7/.| UF89  6/- | X61 6/8 | OC44PM1L /-
3Y4 /6 | SLD3  6/6 | 12K5 10/~ | 90AV 87/6 | DF96  5/9 | ECL82 6/3 | GZ37 14/6 | PEN4SDD | ULAL  6/9 | X683 5/9 | OC45
3743 7f- [ 6LD18  7/-| 12K7GT 3/6 [ 90CG  42/-| DF97 10/-1 ECL83 9/8 | H30 18/-
574 7/= [ 6LD20 58/8 | 12K8GT 9/~ [ S0CV 42/-| DH30 15/6 | ECL86 8/9 { HABCS08/3 | PEN46 4/-[UI4e 8/6 | X65 8/
6/30L3 8/3 | 6N7GT 5/~ | 12Q7GT 3/6|90Ct  18/-| DHE3 4/ HL2 7/6 | PEN38310/3 | UL84 6/~ | X66 7/3 | 0Ccee  8b/-
P 8/9 | 150B2 11/9 | DH76  8/8 HL13C 4/-| PEN453DD | UM4 15/2 | X76M 9/-[OC70  6/8
6A8G  6/9 | 6P25  6/9|1238C7 4/-|150C3 4/8 | DH77 8/¢ HL23DD b/- 10/«
9/- | 125 161 13/- | D 23/ HL41 _ 3/9| PENA4 7/-|UMS0 8/3|X79 8£7-{0C73 8/-
6AC7  8/-|6P23 11/6|128H7 3/-)|185BT 84/11 | DH101 25/- HL41DD8/8 | PEN/DD URIC’ 6/8 | X81M #£8/1 (0073 16/-
6AG5  2/6|6Q7G  4/-|128J7  b-|2158G  6/6 | DH10718/11 HL42DD8/8| 4020 17/8(UUs  7/- [ X101 23/6|0C74  8/-
2 10/6 [ DK33 7 HL133DD |PL33 9/-|UUS  9/-|Xloe 26/-l0C75 8/«
6AJ5  8/8 | GR7_ 6/3|128Q7 8/ 301 20/- [ DE40 15/8 ]

6 118

GAKS  4/9 | 8R7GT 11/-} 128R7  §/-|302  10/6 | DKOL  4/- HN309 £5/- | PL38 16/-(UU8 11/6 | X119 6/8| OC7T7T 12/~
6AK8 6/ | 68A7  5/8|1205G  7/-|303 15/ | DK92  6/9 HVR2 8/3|PLSL 6/8|UUS  b/8 | X142 1-10C73 8-
6AKS  5/8 | 68C7  4/9|13DL b/~ | 304 15/- | DK96  8/3 HVR2A 8/9|PLS2  5/3|UUl2  4/- !‘x;gg 5/-| OCBL  4/-

GALS  2/8 ) 63G7 4/8|13D3 5/6 | 305 18/~ | DL33 = W3 5/8
6AMS  2/8 | 68H7 3/-| 1486 20/9 | 308 18/- | DL35 5/- [W4/360 5/6 | PL84 B5/-| UY21 7/3 | 263 4/6 | OC31M 8/~
5 1W4/500 6/~ 1 PL500 15/9 | UY4l 4/8 | Z86 713 | ocss  10/-
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6AQS  5/9 | 68K7  4/6 | 15D2 8/- | 956 2/- | DLE8 15/= KBC32 20/5| PMS4  9/3[UYSs  8/-] Z77 8/-| 0083 8/-
6ARE6 20/~ | 6BL7 5/3 | 18 12/6 | 12084 7/- | DL72  15/- KF35 12/6 | PT1S 10/~ /- | Z72D 8/- | OC84 8/=
BAT6  3/8 | 68N7 4/-|19 10/8 | 1622 1)/8| DL75  80/- KL35 11/6|PX4 8/- | U12/14 778 | 2748 18/~

6/8 | OC139
8AUS  5/3 | 68Q7 5)- | 19AQ53 7/3|2101 12/6 | DL92  4/8 KL%.32 21/7 | PX25  8/6|Ul6 15/- | z789 86/~ | OC140 18/-
KT

6AVE / 4033 15/ | DL84  5/3 b/- | PY31 8/- | U17 b/= | Tromsistors | OC170 8/6
6B5G  12/6 4687 71/-{ DL9G  5/9 KT8 15/-| PY32  8/6| U18/20 6/6 | and diodes 0C171 -
6B8G  2/8 5763 7/6 | DLB10 10/8 KT32 4/9|pY33 8/9|Ul9 48/6 | AA129 4/6| 0C200 1676
GBAS  4/C 8067 10/- 1 DM70  B/- KT33Q 4/-| PY80 b= U22 5/9 | AC107 14/6| OC201 29/«
GBES  4/9 7193 1/8 | DM71  9/9| EF93  1u/- | KT36 29/1 | PYSL  4/9 | U24 12/6 | AC127 9/6| 00203 14/-
6BG8G 13/6 7475 2/9| hwa4/3508/8( EF183 /- | K4l 7/6 | PYS2 48| U25 8/6 | AD140 25/- | OCP71 17/8
GBHG  5/3 9002 4/6 | LW4/5008/8 | LF184 7/~ | KT44 of=| PY83  5/9| 26 718 | AF102 27/6 | ORP12 12/6
68J5 5/8 9008 2/6| DY86 /8 ) ELLlg0 7/~ | KT61  6/8| PYS8 7/ | U3l 8/9 | AFl14 11/~ | 8X641 10/~
6BQ>  4/6 Al434 204~ | DYS7 8/-| EK2 25/11 | KT63  3/9| PYBOO 6/~ U33 13/8 | AF115 10/6 | T82 12/¢
GRQ7A 7/6 ACO42 23/3| EBOF 24/-| EK32 5/9 | KT¢6 12/3 | PY801 8/3| U35 16/6 | AF116 10/- 16/-

TS3
G6BR7  B/3 | 674 5/~ | 20A6G /8| ACO44 9/-| ES3F 24/-| EL2 19/6 | KT74 12/8 | QP21 5/- | Us7 29/- | AF117 5/6 | V10/15A18/-
6BRS8 8/~ | 625G 16/- | 25L6 4/9) AC2HL 10/8 | ES8CC 10/- | EL32 3/6 | KT88 8/- | QP22B 128/6 | U4s 15/6 | AP118 80/- | XA103 15/~ ]

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRM1B 13/-. DRM2B and DRM3B 15/8. LW7 21/-. LW15 28/-. RMO 7/11. RM1 5/8. RM2 8/3. RMS 7/9. RM4 12/0. RM5 17/6. 14A86 17/8,
14A07 19/6. 14A100 23/-. 14A124 26/8. 11A163 35/6. 14B130 31/-. 14B261 11/6. FC101 16/8. 16RC.1.16.1 8/~ FC3I 21/-, 16RD.22.8.1 11/~ 16RE.2.1.8.1 8/&
18RA.LLA.1 4/-. I18RA.1.28.1 11/~ FC116 6/-. FC124 12/6. 8B3 10/8. C2D §f-, C2H 9/-.C2V 8/-, C3D 11/~ C3B 14/8. C3V 11/-, R3/2D 4/3. Q3/4 8/7.
PLECTROLYTICS. Can types: 32 x $2/450v. 5/8. 50 x 50/350v. 7/-. 64 x 120/350v. 8/3. 60 x 250/276v. 9/6. 100 x 400/275v. 18/8. 100/275v. 3/-, 200/278v. dfw
100 x 200/275v. 9/8, Tubular Lypes: 8/450v. 1/9. 16/450v. 2/8. 32/450v. 3/9. 8 x 8/450v. 3/~ 18 x 18/450v. 4/-. 32 x 82/350v. 4/-. & x 16/450v. 8/9. 32/350v. 3=
MULLARD Midget silicon rectiuers. Types BY190, Output 250 voita § amp. No larger than a shirt button. 7/- sach. 8eries limiting reststance 1/8.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 7

Terms of business:—Cash with order or C.0.D. only. va.)Packin'g 8d. per item. Orders over £3 poat free. C.0.D. 3/6 extrs. .‘All orders cleared day of receipt. Any
parcel insured against damage in traneit for 6d. extra. We arc open for personal shoppers 8.30—5.30 p.m. Sats. 8.30—1 p.n. (,ongplete list of mod_ern and obsolete
valves. resistors, condensers. transformers, potentiometers, microphones, etc. with terma of business. 6d. Please enquire for any item not listed with 8.A.B.
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3 to 4 watt Ampliner L 6 VALVE 15 WATT PUSH-PULL AMPLIFIER, 15 x 7 x lin.
Kit comprising chassis A.C. Mains 200230 volts. 4 inputs with controls for same and bass
Bi x 24 © lin Double and treble lift controls. Tapped for 3 and [5 ohm speakers. Extira

e ! 1.T. anrl L.T. for I.M. Tuner supplies etc. Buwlt and tested. 7 gns.
wound mains  trans- E P& . 12/6.

or .
i LT, GGG (e . CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
ormer, volume and tone OPERATION. Bize 24 x 2}in. approx. By famous manufacturer. A.M.
controls, resistors, con- 1.F. 470 he/s. B.M. *. 10.7 Mc‘e. A.M. coverage from 1620 K¢/8-928
Kc/a. F.M. coverage 108 Mc a-88 Me/a Circuit dragrama 2/8. FREE
denscrsietc gV alyeslo) o R e O A M 1 ¥ s, Tats 2nd-aed and 4th FM.
ECC81 and metal recti- IF.s V.H.F. Osc. choke. A.M. LF. trap, A.F. 114 and A.F. L5,
fier. Circuit 1/6 free Al the above are the R.t. end of an A.M./F.M. recciver car radio ete.

with kit. 29/6 plus 4/- The above ux items, £2.10.0,
P. & P. . AMPLIFIER KIT.

TRANSISTOR INVERTOR. 50 v. D.C. Input. Outpat 240 v. A.C.
watte incorporating traneformers, choke, comnensers and 2 fie b
In sofid 16 gange aluinium case sizé 15 x § x 2{in, by famous manu-
facturer, 19/6. plus6/- . & I'.

. FLUORESCENT LIGHT FITTING. Twin 40 watt 200/350 v. less tubes
59/6. P. & P. 6/~

. SIGNAL GENERATORS: Cash £7.5.0. P. & P. 6/5. Coverage 100 Ke/s
to 100 Me/a on fundamentals and 100 Me/s to 200 Mc/s on harmonice.
Cuse 10 x 6} x abu. Three mimature valves and Metal Rectifier.
A.U. mains 200,250 v. Internal moduiation of 400 c.p.s. to a depth of
30 per eeni. Modulaled or womotulated R.K. output contibuously
Yariable 100 mouitivolts, C.W. apd mod. switch, variabie A.F. output.
Magic eve as output indicator. Accuracy 2 per cent.

. A.C. MAINS MOTOR. Can be used for a varicty of purposes, silent
runiumng. satisiactors in every way. 230/250 v. A.C., 9/6. P. & P. /-

. POCKET MULTI-METER, Rize 31 x 2§ x 1{in. Meter size 24 x 12in
Bengitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D C. volts.
0-15. 0-150, 0-1000. D.C. current 0-150 mA. Resistance 0-100K 0.
Complete with test prods, battery and full instructione. 35/-. P. & P.2/6.
FREE GIFT for hmited period only. 30 watt Electric Soldering Iron
value 15/- Lo every purchaser of the Pouket Muiti-Meter.

. CHANNEL TUNER LF. 16-19 Mc/s. Continuously tunable from
i74-216 Mec/s. Valves required—PCH80 and PCC84 (in series). Cover
BBC and ITA ranges. Also Police, Fire and Taxis, etc. Brand new
by lamous maker, 10/-. P. & P. 3/~

. The MOTORISTS’ REV. COUNTER. Kit of parta comprising 270 degree
Sin. moving coil movement. Manufacturer's present price of this move-
ment would be at least £7. Complete with full instructions and circuit
diagram. Hcale calibrated up to 8,000 r.p.ow. Can be uscd with any 4
or 6 oylinder car. 49/6, plus 3/6 P. & P.

. B.S.R. MONARCH UA14 WITH FULL FI HEAD. 4-speed. plays 10
records. I2in.. 10in. or 7in. at 16, 33, 45 or 75 r.p.m. Intermixes
7in., 10in. and 12in. records of the same speed. Has manual play
position: colour brown. Dimensions: 12} x 103in. Bpace required
above baseboard 4%in.. below baseboard 23in. Fitted with Full 1))
turnover crystal head, £519.6, P. & P. 6/6.

. 50 MICRO-AMP METER movement by world famons manufacturer.
Bize & x 2fm. 25/-. plus )6 P. & P.

. B-watt PUSH-PULL 5 VALVE AMPLIFIER plus METAL RECTIFIER.
A.C. mains 200-260v. Size 10} x 6} x 24m. 5 vaives. For use
with ail makes and types of pick-up and mike. Negative feed back.
Two input, mike and gram, and controls for same, Beparate controls
for Base and Treble jiit. Respomse fat irom 40 cvcles to 15 ke/s.
2 dB down f0 20 ke/s. Qulput 8 watte at 5 percent total distortion.
Note teve) 40 dB down all hum. Output transforme: tapped for 3 and
15 ohms speech coils. For use with 8td. or L.P. records. musical
instruments such as gwtars, etc.  Suitable for small halls, £3,19.6.
P. & P'. 7/-. Crystal mike to suit, 15/-. P. & . 2/-. 8in. P.M. Speaker
to suit, 12/6. P. & P. 2/~

. FLUORESCENT LIGHT KIT, 'I'win 20 choke iostant start. compiete
with 4 bi-pin 200250 v. holders, 11/6. P. & P. 4/-. Twin 40 choke
instant start with 4 bi-pin 200/250 v. holders, 17/6. P. & P. 4/~

. RINGO BURGLAR ALARM SYSTEM. A.C. mains. 200/240 volt.
Fire salvage slightly tarnished. List price 7 gna. Qur price, compiete
with double gong belt five micro switches and full instructious. 49/6,
P& o4

. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control In metal
cage s<ize 10 x 6 x tin.  Incorporating two FC13 valves, mains trans-
jormer. metal rectifier, choke, indicator. tamp, crystal and numerous
components.  Modulated and nunmodulsted output socket. Originally
used for 1.'I.V. frequencies. Brand new. 38/6, plus 6/- I'. & P. A.C.
niaing 200-250 volts.

SILICON RECTIFIERS. 250 v. P.1.V. 750 mA. Bix for 7/6 post pald.

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.—é p.m. Early closing Wednesday.
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(OMBINED PORTABIE & (AR RADIO

The Radio with the STAR features

4in. SPEAKER
7-transistor superhet.

with black lettering.

All stations clearly marked.
Ferrite-rod internal aerial.

I.F. 470 Kc's.

Operated from PP9 battery.

Full comprehensive instructions and
point-to-point wiring diagrams.
Printed circuit board, back printed
with all component values.

Fully tunable over medium and long
waveband.

Car aerial socket.

Full after-sale service.

B % A OB % %

Output 350mW.

Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 12§ x 8% x 3%in.
Horizontal tuning scale, size 114 x 2§in. in silver

ONLY

£4.19.6

Plus 5/6 P. & P. Parts
list & aircuit diagram
2/6. FREE with parts.

SPECIAL OFFER—POWER SUPPLY KIT te purchasers

of “'Elegant Seven'’ parts, incorporating marns trans-
fr:rmer etc. A.C. mains 200-250v. Qutput 9v, I00mA,
716,

Goods not despatched outside U.K. Ali enquiries S.A.E. Terms C.W.O.

RADIO & TV COMPONENTS (Acton) LTD 2icHigh st., Acton, London W3

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

pitman

BARGAINS FROM

BROADWAY ELECTRONICS

AN
ELECTRONIC
ORGAN

FOR THE

HOME
CONSTRUCTOR

Alan Douglas, Sen. Mem. I.E.E.E.

12in. ALTHAM SPEAKER with built-in tweeter, 3 chm or 16 ohm
.000 Gauss Magnet. Only 29/6, postage 3/6.
L.S.H.75 ELECTROSTATIC TWEETER—2/8 with diagram.
HAYDON CABINET (17 x 15 x 8in.) designed to take a 12in, Heavy
Duty Speaker. 50/~ Postage 7/6.
ATTRACTIVE TWO-TONED CABINET, 11 x 6 x 6in.. room for '
small amplifier, fitted with ex T.V. 5in. speaker. Only 1978, post 2/8.
The Famous B.MSXTAL '\rllLll()Pll()VL with neck lanyard, 38/6
table stand for above, 9/6 extra. Xtal Insert, /3.
GUITAR PICK-UP’, complete with cllp and screerad lead. 15[—.
3-WAY PUSH-BUTTON UNITS. Each button operates a 4-pole, ;
2-way switch, 4/68. .
BARGAINS IN TRANSISTORS. Mullard RF Packs OC44. two
0045 12/8; AF Packs, OC81D. two OC81, 12/6: 4. 3/8; OC45, 8/-'
C71, 2/6; OC72, 3/-; OABL diode, 2/3; AF115, 6/6. AF117. 6/6. ORP12
nght Cell, 7/6; OC29, 12/8; OC35. 12/8. |
TRANSISTOR ELECTROLYTICS. 1, 2, 4, 5, 8, 10, 18, 32, 60 IOOmFd

A very popular "how to make it" book.
Shows exactly what is involved in work
and materials (a list of sources of
supply is included) in constructing an
inexpensive instrument for use in the
home. For this new edition, an alterna-
tive arrangement of continuous tuning
has been added to a revised and up-
to-date text.

Second edition 20s. net.

from all booksellers

Pitman Parker St. London WC2

—all at 15 volts, 1/3 each.

McMICHAEL TELESCOPIC TV AERIAL, 231n. extends to 45in.
Fitted with co-ax plug will suit any set. Ounly /6.
CARTRIDGES. Acos 67-1G Low Output, 87-2G Medlum Output
GP59-5 High Output. Garrard GC2 or GC8. all with moun
brackets, 15/-. Ronette Stereo wich mounting bracket, 28/~
EARPILCES with cord and 3.5 ohm magnstic, 8/=;
250 ohm, 4/-: 180 ohm magnetic wnh cliD 6/3. Xta 4/-.

3.5 mm. plugs with nice long shank, complete with Jack. 3.

3. 5 mm. plugs with nice long shank, comnplote with jack, screenod

TOGGLE SWITCHES. Single pole with on-off plate, 2/6.
NEON PANEL LIGHTS. 240c A.C. Arcolactric, 2/8.
TERMS: C.W.0. OR C.0.D.

BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.l_7

Phone: BALham 3984
(four minutes from Tooting Broadway Underground Station)

'
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LASK YS

~RADIO

THE SKYROVER &

PRACTICAL WIRELESS December, 1964

Offer the Finest Value and

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 reiunded less postage.

% LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THESE WELL-KNOWN SETS

SKYROVER De Luxe The “REALISTIC” Seven

* 7-transistor Superhet. % 350 milllwatt

A simple additional circuit provides coverage of the

output into 4in. high flux speaker.

1100/1950 M. band (including 1500 M. Light pro-
gramme). This is in addition to all existing Medium
and Short wavebands. All necessary components

with construction Post

ton Only 10/~ extra |2
This conversion is suitable for both meodels that
haye already bheen constrizcted.

GENERAL SPECIFICATION

7 transistor plus 2 diode superhet, 6 waveband portable
receiver. Operating irom four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE cover the
tull Medium Waveband and Short Waveband 31-94 M.
and also 4 separate switched band-spread ranges, 13M,
16M, 19M and 25M, with Band $pread Tuning for accu-
rate Station Selection. The coil pack and tuning heart
is completely tactory assembled, wired and Tested.
The Temaining assembly can be completed in under
three hours {rom our easy to {ollow stage by stage
in~truct10n

The SKYROVER

Controls: Waveband Selector,
Volume Control with on/off
Switch, Tuning Control. In
plastic cabinet. size 10 x 6} x 3}
in. with metal trim and carry-
ing handle

% b P. &P.
Can o be £8.19.6 [

All Mullard Transistors and Dinde.
Uses 4-U2 batteries. 51n. Ceramic Magnet P.M. Speaker.
Easy to read Dial Scale. Band Spread Tuning. 500
MW Output. Telescopic Aerial & Ferrite Rod Aerial.
H.P. Terms: 20/- deposit WAVEBAND COVERAGE: 180-576M; 31-94M and
and 11 months at 16/8. Band Spread on 13, 16, 19 and 25 metre Bands.

The SKYROVER DE LUXE

Tone Control Circuit is incorporated with separate
Tone Control in addition to Volume Control. Tuning
Control and Waveband Selector. In a wood cabinet
size 11t x 6% x 3in. covered with a washable material
wlthlplasﬁlc frl,rim and carrving handle. Alsu car
aerial socket fitted.

Can now be built for £1 0-19'6

P. & P. 5/-.

H.P. Terms: 25/- deposit and 11 months at 20/-
Data for each receiver 2/8 extra. Refunded if you
purchase the parcel. Four U2 batteries 3/4 extra.
All Cofponents Available Separately.

The “Sixteen” Multirange METER KIT

This_outstanding meter was featured by Practical Wireless in
the Jan. ’64 issue. Lasky’s are now able to offer the complete
kit of parts as specified by the designer.
I{A\(xl SPECIFICATION: D.C. volts: 0-2.5-25-50-250-500 at
20,000 2 A.C. volts: 0-25-50-250-500 at 1,000 @/V. D.C. current;
0-50pLA. 0- 9.5-50-250 mA. Resistance: 0-2, Q, 0-200kq, 0-20M O
Basic movement: 40 A f.5.d. moving coil. With universal shunt
full scale deflection current is 50itA. Size/finish: Black plastic
case, 3% x 53 x 1§in. Controls: 12 position range switch: separate
slide switch for A.C. volts—D.C. ohms: ohms zero adjustment
pot. meter; meter zero. External connections: Two 4mm. sock-
ets for test lead plugs. Power requirements: One 15V. and one
l.sv.ubatterles. Complete with all parts and full construction
details
Data and circuit available separat.ely 2/6 refunded if all parts
bought. Pair of Batteries. 2/5 ext

LKSKY'S RICE “£5.19.6 2
NEW SINCLAIR SUPER MINIATURES

SuperheL 470 K

H.P. Terms: 21/- deposit
and 5 months at 21/-.

S!NC s
~ Self-contained pocket radio. Size only
}CHO 6 THE MIGRO' 13, x 1%,4 X $in. A marvel of modern minia-
turisation—truly amazing performance Without a doubt the most
. advanced transistor circuit ever offered to home constructors-—yet may
¥ be built in an evening. Complete with earphone and detailed con-
[ struction data. Mercury ceil 1/11 extra (2 required).

Can be built for only 59/6 All parts sold separately.

TH E SLI M LlN E The new 2-transistor pocket radio. Size only

2¢ x 1% x 1iin. Micro alloy transistorised and
printed circuit. All components available separately.

Easv to assemble. CAN BE BUILT FOR
10 watt power amphﬂcr fitted with integrated pre-amplifier.
only 1 mV., lor an output of 10 watts undistorted. Frequency responsc
is flat § dB from 5 ¢/s. to 20 kc/s. blye only 6 x 3 x yin. Weight 5 0oz. Built on printed
circuit. Operates from 12 v. D.C. at 75 mA. guiescent. Circuit uses £5 1 6 0st
M.A.T.s and 4 RF power transistors. KIT PRICE Free
AVAILABLE READY BUILT, TESTED AND GU AR ANT ), £6.19.8 Post Frec.
3 pots. for volume, Bass and Treble, 7/8 the 3 extra, Mains powe pack if required, 54/-.

" Requires

* All components mounted on a single
printed circuit
board. % Full med-
ium and lon}g’lvxat\e T
cover. % astic i H Lo -
cabinet withcarrv- w
ing handle. slze w
7% 10 X B}in.. Rlue) S
(E?rreym‘all Gc]i.eé\iyf -lk S
asy 10 read dial. “RoeimEmmasi:
* External socket  ®way. . TS
lor car aerial, b :
* LF. frequency G
470 Kc/s. % Ferrite rod internal aerial
Operates from PP3 or similar battery.
+ Full comprehensive data supplied with
eachreceiver. All coits and L.F.'setc. fully
wound readv for immediate assembly.
An Qutstanding Receiver. LASKY'S
PRICE jor the complete parcel including
‘I'ransistors. Cabinet. Speaker. ete, and

Full Construction

Data. Can b%b&llfg fo/g ‘5.'9.6
PP3 Batt. 3/9. Data and instructions
separately 2/6. Refunded if you purchase
the parcel.

REALISTICSeven DELUXE

With the same specification as standard
model—PLUS a superior wood cabinet
in contemporary styling. ALSO a full
vision circular dial

FOR ONLY ‘l EXTRA
P. & P. as std. model.

RECORD
PLAYERS

45 r.p.m. 6 volt
Ba tt. oberated.
Complete with - :
DICK-UD  fitted mmssseemsooen—"

crystal cartridge. Size only 7}in. x 6in.
Fitted auto. stop and start. New and
perfect.

45 r.p.m. Model 49/6 P.&P.26

2 speed model for 33 and P.
45 r.bam. (as 1llustrated) 69/6 2/6

DEAc RECHARGEABLE
NICKEL CADMIUM

CELLS

Rating 1.22 v, 3.5 AH at 10
hour rate. 1001 uses for
model makers, minfature
equipment, portable radios,
transistor radios, TV's,
tape recs., trans receivers,
photo flash etc. Hermeti-
cally sealed. Size 31 x 17 x
lin.  Listed at 35/- each,
LASKY’S PRICE 15/-
Post Free. Bank of 9 79/6.

TRANSISTORISED
TELEPHONE AMPLIFIER

Powerfully amplifies the Incoming call.
The pick-up 1s suction fixed to Dhone,
Batterv-operated at negligible cost.
Fitted with on/off switch and vol. control.
$Si1ze: 4l x 3x 11in. Complete with PP3 bat-
tery. LASKY'™ PRICE 89/6. P. & P. 2/,

GUITAR PICK-UPS

€CGM) Crystal-high imp. Size only 1) x 3 x
4in.  Clips to tinger board—no screws.
Complete with cable.

LASKY'S PRICE 15/11. P. & P. 1/-.

E M l 4 SPEED REGORD PLAYER New, unused and individually
boxed ftted with llﬂhtwelght
plek-up with ACOS G.P, 73/2 stereo cartridge. Cabinet space required 130 x s 4hin.

8in. metal turntable is fitted. For use on 2007250 volt A. ( Mam< with Auto stop. The
sbereo cartridge will play ail types of Mono Records, 78

P. 67 LPI18 M trid It 11ed A
. no ca w D S 1
ln Hpu of H;P G(}:’ /3Lar] lié g&rellenrr muggﬂv LASKY S PRICE 79l6 e\tpra 20
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LASKY'S FOR D.LY. CONSTRUCTION BARGAINS

5. Futlv adiustable pick-up position
r. Simply fixed. Separatc tone and
volume control. Heavy chrome finish.
Puk up =lze 3¢ x 1in.. control size 2 x
lin Commcte with iong Irad and lack

Plll” LASKY'S PRICE 59/6 P”'
b



www.americanradiohistory.com

December, 1964

Service in Great Britain to both

& HI-FI ENTHUSIASTS

RECORD PLAYERS - AMPLIFIERS ETC.
COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC.

TAPE RECORDERS

PRACTICAL WIRELESS

TRANSISTORISED
MICRO-
PHONE
MIXER

The Harrow will mix 4 high Impedance channels;
mikea, tape rec’s, tuners, grams, ete. 9 v. battery
operated. Neatly styled. size only 6 x 24 x 2{in.
atandard jack sockets. Compiete with PP3 batt.
full circuit diagram and operating instructions.

Model TM4 Mono 59[6 r & r. 2
Model SM5 Stereo 72[6 ». & 1. 28

SPEAKERS

SPECIAL OFFER
12in. FANE

HEAVY DUTY DUAL
CONE Hi-FI SPEAKER
Type 192/17A—listed at 12 gns.
Power handling 25 watts—I5
ohms imp. Flux density 17,000

gauss. Special Ansotropic mag-
net. Limited stock.

LASKY'S PRICE  £6 19.6

P& P. b/

TYPE 8CX1 8in. HI-FI SPEAKER—«!MPORTED)

STEREO
RADIOGRAM
CHASSIS

Long, medium and short waveband cover-
age plus VIHF/FM Piano key wave-
change. Beparate ﬁ\wheel tuning on AM
|8 et S A and 'M. Bass, treble and balauce controis.
Magic-eye tuning indicator. Ferrite rod aerial. The very latest printed cirenitry. Provision for mwtiplex
5 valves—line-up: ECCRS, KUHB01, ECC83, ELLS0, EAFROL. Full vimon tuning scale size

21 x 63 x }in. Made to the very highest standards.

LASKY S PRICE 29+ GNS.

Carriage & Insurance 12/8 extra.

i VIKING “SOUND 30"

High quality goitar and I A, amplifter- A.C. Maina
operated-—30 watt output. & inpute. Titted with 4
geparate volume contrals for mixing, also Nugs and
Treble controls. 15 ohms out. British mado—-

highest guality componenty used thr h
fully guaraniecd. In strong pnrtahhe caae. size
approx. 20 x 9 x fiine Carr. & Pack 7/ extra.

LASKY’S PRICE 35 GNS

High quality 14 watt power amplifier with bass and

TH E BH-14 AMPLlFI ER troble controls and scparate volume controis on each

fnput. Outjmt 3 or 15 ohma. Valve line-up: i x KL84, 1 x BING, BCCS3 and EZR1. Frequency res.
15 cla—20 Ke/s. Ideal for the hi-fi enthusiast or for guitar amihifinr. Gol! hammer finish with Perspex

front pancl. Complete kit of parts with detailed LASKY S KIT PRICE 9 GNS

covetyuction data. Instruction beok avail. sep. /6.
t and Packmg 7/8.
& P.7/6.

Post
AVATLABLE READY BUILT AND TESTED. LASKY’S PRICE 11 GN8. T.

Power baulling 16 watts—15 ohms

LASKY’S PRICE 6 Gns. P. &P 5

THE HARROW (V1
VARIABLE CROSSOVER

Glves variable volume control of Woofer and
Twee'.er Strong metal construction. Bize
x 14in. Berew tag connections.

LASKY S PRICE 22/6 r.&ar.1/8

NOW IN STOCK
THE NEW STUDIO RANGE OF
CELESTION HI-FI SPEAKERS

“HARROW"” POWER PACK

Battery eliminator—converts your battery
portable to A.C. mains. Replaces § v. 43 v. or
9 v. batteries. State voitage required when
ordering. Size only 3 x 2 x Zjin.

LASKY’S PRICE 29/6 ©.sr.1s
LAFAYETTE TAPE

Famons American Brand—Fully Guaranteed
5In. Double piay, 1,200ft., Mylar base.... 15

8in. Long play, 900ft.. Acetate base,
8in. Standard play, 800ft., P.V.C. b
8jin. Long play, 1,200(t., Mylar base
81in. Double play, 1. B()Ult Mylar ba

EY-Y-Y-T-Y

D‘ n. Long play, 1,200ft., Au tate baae .12
5lin. Standard play, 850ft., P.V.C. Lave. . 11
in standard play. 1,200ft., lem base. ... 12

. Long play, 1,800ft., Mylar Luse .19
Double play, 2,400it., Mylar Lase.... 25
in, Long plav, 1,800ft.. Avetate base.... 15
Megsage tape. 1508t 3

Bin. Message lape, 2251t
3in. Message tape. 300ft..

8in. Triple play, 450ft., lenr base
4in. Triple play, 800ft., Mylar base.
Bin. Tripie play. 1,800ft., My ar ha.ne

-
A -
cocoaRFHCoTBAR

Biin. Triple nlay, Mylar basi 55
7in. Triple play. 3,600ft.. Mylar bage 75
P. & P. 1/- extra per reel; 4 reels und *ost I'ree

L

i AUTOCHANGER SCOOP!!!
LASKY'S CAN NOW OFFER B.S.R.

AUTOCHANGERS AT LOWEST EVER PRICES

Itll brand new and fully guaranteed-—oomplete with oartridgs and
stylus.

UALl4 4 speed, mains .. .. £310.8
UALS 4 spred, maivs . £4.19.6
UAL4 4 specd, U v. hattery operated ... £5.18.6
VA0 4 specd, NS Lo iaunon ereveee. £5.19.8

Add 5/ carringe aud packing on cach.

THE TRANSISTOGRAM

A portable battery operated fully transistorised Recorl Player.
Made by famous Brtish mapufucturer, fully guaranteed. Size

61 x 12 x 104in., weight 101, Operates on 6 U2 batt. 4 speeds —
15"/‘ 3314, 45 and 78 r.p.m.  Goldring Cygnet plaver nmt with
lightweight pek-up Otted with CM=G0 turnover reramic et ridse.
Outhut o mw to Hun veratnie masnet speaker. fitted into hd,
Cabinet constructed of woold soverad in two tone (pale hlue-grey.
leathereloth, Hugho gqnality amphiier with tone and volume enubrele)
PTlayw 7, 10 and Bhn. reconds.  New. boxed and guarautecd-—ex.

batls. [‘uddv s value 12 Guns.

Carriage and Insurance 7/6.

LASKY'S PRICE £6.19.6
CRYSTAL PICK-UP CARTRIDGES LOWEST EVER PRICES!

All camplete with Styli L.P. and Standard (and Sterco where shown) tully Rusranteed. Btandard Fitting
wil) it most P.U. Arms and Heads, Postage 1'- each extra.

STEREO MONO

Acosterea 731 2 sapphires. ... oo 2 0 Garrard Magnetie T.0.M.2 1B 0

Acosterso 7172 Inamond LUJSteren and . N °
sapphire Std. . . 6 Acos GP.5u 140

Ronette Steeen OV Turoover. 0 Acvos GP.GD/3, | .15 o

Ttonette |tereo fype 103 and L6, 2 0 P

Ronette Stereo '.\ppe 105 and 106 Diamond Acos GP.63/1., 17 0
LP/8tereo and sapphire Std. .......... ()] ACOE GiPAT/L. . iieiirrreracasensnasess 14 O

AND EVEN LOWER PRICES

Mouno C.T.1. 411 Bonotone 8T sterco, 2 sapphires, .
Collaro Type C, stereo. 2 sanphirer 15 0 Bonatone 2TA, mono, 2 sapphirea.
Collel =00 Duamond LP/Stereo, . 17 ¢ Postapc Lj+ each extra.

207 EDGWARE ROAD, LONDON, W.2.

Near Praed St PADDINGTON 32712

BOIH QPEN ALL DAY SAT. Early Clostng Thurs. Ml Orders io Depr. A

FOR SPEEDY._:M,Ari_.---“bfnnsﬁ_ SERVICE

LASKY'S

33 TOTTENHAM COURT ROAD, W..1
Nearest Stn., Goodge St. MUSEUM 2605
VoL bdeware R,

Telephone: Fleet Street 2833

WWW.americanradiohistorv.com

152/3 FLEEY STREET, LONDON, E.C.4

Open altday Thutsdav. Early closing Sat.
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indivi KT63  4/-| Q895/10 5/@ VU39 6/~ |5A174G b/~ {6J4 12A8  2/8 |57 8/~ | 4063 B[~
Brand new individually KT66 12/9| Q81202 8- |VX3266 4/- [SR4GY 9/~ [6J4WA 105 | 1onkr 5/~ | 58 8/-| 43130 80/
checked and guaranteed | 1% BGIR5°47 SRS BIlSTie  4iefae b | LAl Wn|he o |oms o
KT88 18/-| RG4/1250 |W1l9 8/~ |5V4G  8/- |6J6 3/8 | 12AU7  5/- {76 5/ | 6064 -
Vv A L V E s L () 80/- X118 8/~ |5X4G  8/6(8I6W 6/ 12AX7 8/~ |77 8/6| 6065 6/
KTW63 2/-| RK72  6/- X145 8- [5Y3G_ 4/- 637G B§/-| 12AY7 10/-|78 5/-| 6080 2/
AC/HL 4/6 ( DLS10 8/-) EF9L  2/90 | KTZ  6/-| 8130P 15/ |X&6 7/8 |5Y3GT 5/- |6K6GT 5/8 | 12BA6  5/8 | 80 5/6|7193  1/9
Acrg a;— DL819 15/~ | EF92 2/ El’)rzzea 13;- 8130 12/8 |YF 1/~ 5Y3WGT1;I' gggT f/,s- ﬁgg}, ;;. 81 gc. ggng é;.
ACS EN 5/~ | ESOF 23/~ | EF95 5/~ | LP: -|8p2 8/6 | Y63 5/~ - p /- | 83 - G
5~ | E1148 2/’6 EF183 s‘- L63 5/~ sp41 153 Y65 4;. 5Z4G /8 [6K3G 8/ 11208 84| 84 8/~ | 8020 8/~
ARS 5/- | E1266 50/- | EF184 8/ |M8100 9/-| gpsl - 1/8|Y68 8/~ |6AB7 4/ |PKSGT 8/3|12H8  2/-|R5A2 8/ | 9001 3/~
ARP  8/6 | E1415 30/- | EHT1 800/~ | M8142 12/-|8p210 3/8 |Z21 8/- |6ACT  2/- [6K8M  8/8 | 12J5GT 2/6 | 90C1 8/~ | 9002 4/
ARP3  3/- | E1524 12/6 | gL32  3/9 | MH4  5/-| 8TV280/40 |7z800U 20/- [6AGS  2/8 [6K25 12/- | 12J7GT 6/6 | 210VPT 9003 8-
ARP12 £/8 | EA50 1/- | EL34 8/- MHLDS 10/- 1278 |Z801U 10/- |6AGT 8/- |6L5G 8/~ | 12ZK7GT 2/- 7-pin  2/8 | 8004 2/6
ARP2L 7/~ | EA73 Y- | EL3s  §/- | MLG  8/-] 8TV70/808/- [1A3 3)- |6AHS 10/- o8 9/- | 12K8M 10/- | 220PA 77| 9006  2/6
ARP24 8/8 | EABCS0 5/- | Er3s 17/6 | 108 B/-' 8U2150A  |1A5GT b5/~ [6AJ5  8/6 616G  8/-| 12Q7GT 3/3 | 9090TH 4/- | C.R. Tubes
ﬁg;r;al éf' EA]C?}! B ELAL %) :(E};lz lg;- 10/- [1B22  30/- |6AT7 8/~ GL60A Z’/e }jgé; Z’- 225DU 9/8 C(V1596 -
= | EAF 4 - | El42  8/-| N%F | T41 8 5GT 8/-|6AKS  5/-|6LIG Bl -| 3074 &/ 09Ny 55/~
ATP4 28 | EB34  1/6 | g s’_ 0OB3 - | Tp2a 5’? {ng s/_ 6AKS e/- 6L34  4/6|128G7 8/ | 3130  25/- | E4504/B/16
0 / o / / /
ATE? bgl/e EBoL g;- BLAL 8- | 003 g;‘ TPz 15/-|1ETG 76 |6AKT /- |ALD30 -3119 198H7 g; 008 73;- —
. - 2, - - - M - 5 - A - 24 - 57 - 9 -
BIA3  10/- | ERC4L  6/- E%‘;i ?s//:f 074 4/- H{é sgf- iEEGT g;- gﬁ}gw ?:’ 6N7G  5/9 | 128K7GT3/- | 368A 5/~ | VCR13830/-
Bes 8- | EBCSL B/- | ELas  8/- | OZ4A  BII TTR3I 45/ (114 2/6 [6AM5 /6 |8Q7G 6/~ | 128NTGT | 393A 15/ | VCRI38A
B8s 20/~ | EBYR0 5/- | gre1  4/6 | POUBd Bl-lqz0500 4).|11LA6 8/~ [6AM6 4/ [PRT 5/ 6/9 | 4464  8/- 40/«
BRR4  87/6 | EBIW3 7/6 | gros 8/~ | EUCAS  Tlmzu0” 161|115 7)- |sAQs 7 |6SA7  7/- | 128R7 5| 703A 30/ | VCR139A
e oo | oras 30| EMeo e | TORE U T70 B0 |1LH4  4f- |6aQsW 9 by BE %% b0 | verorn
) - | EM8L  7/81 Loy URL 8/-11N21B 5/~ [FABR 4/ 3T 4/-| 141 b|| & 2
BYas 20/- | EC33 1218 | gpyes 63| BENY UB|utyia 8/ |1Ns3  4j- [sasew o/ [69C7 7l |15D3 @) |71TA 3)- 40/-
ey lgg;- i 23;' EM85 9/ | DCFot 9{ UITT B INTO 4 |BASTG 22)8 |BCTGT 5/- | 10E2 18/ L2t/ VCESLICN
& o || - | EN3L 10/~ | eyl 87| U18 8/- |[1R4 5/- |FATS  3/8 (83G7 5/-11963 10/ | 801 6/-
& 37| B 3| msvas o FOIY ShUm  wir|iRs Bia|Avs - |eopsm g |1ean Cer e g gEET ;g;;
CL33  9/- | ECma b/ | BY3L  5/61pcusg 7/ (184 5/= " o o ; BR 7/-|5FP7A 12/~
- - EY86  5/8 § _| k2 2/~ | 1! 4/6 |6B4G 8/ |68T7 5/-{19H1 8/~ | RO7 3
OY7L 8- | Ecexs i |EVES 816 putes a2 5 2’,_ ORIG BRI GSTIGT o6 | 1oMy 61 |s07aM /e Photo Tabes
CVi7  8)- | ECC84  6/6 PEN25 4/6 805 8/- | CMGS 5/«
Ovi02 1/- | ECCss /8 | EZ40 5/ | PEN16 8/-| UBC4L 8/- [oa3 b/ |6BRG  2/6 |ASI7G  8/8 | 20P4 13/ GR1s 1206
CV103 4/ | BCral  4/- | BZ41  8/8| pEN200A3/-| UBFRO 58 |oAs 8/ [6BA8  4)- [BIK7 4/8|21B4 9[- | R1l  17/8
- RZRO  5/8 URFR9  8/6 | 2R Cl6REE  4/8 |ASLIGT 5/8 | 25L6GT 5/6 | 813 83/- | 931A  56/-
CV4n14  7/- | RCFRD  B/6 PL3S 78 2826 8/ = IS 35/- | 6097C 850/-
Cv4015 5/- | ECFa2 7/ | BEZR1 8/8 | pyas 16/-| UBL2L 11/- [2C28 71- |8BIT 7}~ |88NT 378 3.5\56 8/- | R15 /- s. e
V4025 10/- | ECH42 8/ | E/605T  5/- | pyar 7| DO g;g 20264 23;5 g gf' Gy gf' oz ‘;;g Raan ‘;'g;' Valoos
0 .| EC - | FiB0SL  B)- | py, - | UCR4 20134 - |68 - 29 - | Val
A A | Floons 41| TLS2 81\ UCHST 6. 3048 1906 |acs o). |SUAGT /8 | 2576GT 8/8 | aaom  4/o| ACTA 28
1 8 | ECLa0  5/6 FW4/5006/6 PLS4  bj-| UCL83 8/-|2cs5  82/8 |6C5G  £/8 [6V6G_ B/- | 28D7  B/- |39  45/. (ACTY 212
D4l 3/3 | ECLs2 7/6 | FW4/8008/8 | paaga  §j-| UCLS3 10/-|2c48 30/~ |6C5GT 6/~ |SVAGT 5/6| 30 S lser 15[ ESUTT £10
AL Rl e AL T A R
77 8/3 | ECLa - | G1/371K19/- " 7/e| UL4l 8/ |2D2 - |606G - |8X b
Daw 12/6 | Ewwi 86 | Ga0iza S| Paw 76| Uls 86 1a%a o) [scag 3o |oxso, o lsorin 100\ seo 16| 0100
DAS0 75/~ | EF36 88 | GU30 /-| PX4  14/-|UUS 71-[3A4 4/~ |ACHB 1/ g - 866A 14/- -
DAF96 65. EF37 7’/. G732 10/- | pxos 9;. uu9 8/6 3A/1ogAga‘. 6021  80/- |[6Y6G 6/~ | 30PLL  B/-|g84 10/- | 2722 £2.30.0
Dp4l  4/- | EF39  4/- | GZ34 10/- | pysa 9/g| UY21  7/8 [3A1467 35/- |6D6 3/~ 6-30L2 10/ | 35L6GT 7/- 1954 4/6 | 2J54 £3
DETs 8- |EFs0 L Hes 7 |pyai  8/6| UYRS Bl |sajisii |0BS 6L |ad s 85T 12,0 B Seym o
DET20 2/~ | EF50 2/6 | HK54 22/8 | PYRO  5/8| V1120  4/- 25/- [AFBG_ 5/8 |7 25 - 07 - 02/E
DET25 15/- | EF52  8/- | HL1220010/- | PYRL  5/6| V1507  &/- [3D6 4/- |6F5GT 5/ [7€5 10/- | 3528 8f- | 857 5/« £87.10.0
F73  b/- | EFA3  4/8 | HI2K 2/8 | PYa2  b/-| v1o2d 20/- 3BT 5/- |[FFEG 4/ 706 7/-| 3574GT /- 9554  4/-| 714AY 24
DF91  8/- | E¥53  B/- 23 6/- | PYR3  @/-| V2023 13/6 [3Bu24 5/ |6F7 8)- |77 6/- [ 38525GT 6/-| 1512 &/- | 723A/B 50/-
DF92  3/- | EF7L 7/ | HL23DD 5/- [ PYR00 8/6] VMP4G 12/- [3B28  15/- [6FBG  8/8 |7H7 7337 4/- | 1616 3/-|{ 7234 30/-
DF96  8/- | EF72  B/- 41 4/-1PZ1-35 /-1 VP23 3/ |3E29 50/~ [AF12 4/8 (7Q7 71- | 38 4/- 11619 5/= | 7264 18/~
DK92 e/g EF74 4/« | HVR2 9/-| PZ1-75 12/-| VP133 9[- |3Q3GT 7/- [AF13 g’- V7 §/- | 41MP 4y~ m-z‘g 15;. '(l‘)rnn:ilwr;
DE96 /6 | EF80  b/- | K3A  80/-| QP21  6/-| VR99 8/ 384 4/- |6F32 . | 724 4/6 | 44A/160N | 162 - | ocd 3
DL92  b/- | EFRL  8/- | KTRC 22/ QP25  B/-| VR105/305/- [3V4 5/9 [6F33 8- [8D3 2/6 30/~ | 16526 3/-[OC45 7=
DLO3  6/- | EF85  4/8 | KT32 8/~ | QP230  5/«| VR150/305/- 4@77 85/- [AG6G  2/6 [0D2 3/- [ 215G 6/-| 16290  4/6|0C72 6/~
DL94 b/8 | EF86  6/- | KT330 6/- [ Q8150/15 | VT4C 30/- (4 4/- [6H1 8/ |9D5 3/8 | 50L6GT 8/~ | 2051 5/- | 0C81  7/-
DL96 b/8 | EF8®  8/9 | KT44 5/9 10/-1 VU33A “4/- 5A1730 5/- {6H6M 1/6 |11E3  37/81 53A 7/8 | 4043C 13/6 | OC83 10/
MARY OTHERS IN STOCK tnclude Cathode Ray Cl'gbe.! gmi Spedalo Valves. All U.K. orders beiow 21, P. &. P. 1/-; over £1, 2/-; over £3, P. & P. free
.0.D. 2/6 extra. verseas Postage extra at cosl
MARCONI COMMUNICATION CARBON INSET MICROPHONE CONNECTORS FOR TCS
RECEIVERS CR.150. Frequency G.P.O. type 276. P. & P |6 RECEIVER, TRANSMITTER AND

coverage 2-60 Mc/s in 5 bands. Two IFs
Ist 1,600 ke/s, 2nd 463 ke/s. Image signal
protecting over 40 dB up to 30 Mc¢/s and
20-40 B from 30-60 Mc/s. Self-checking
aalibration {built in calibrator). Stabilisa-
tion of supply and temperature coms-
Eensation. Electrical and mechanical
andspread. Metering and visual tuning
indicator. Bandpass from 100 ¢/s to 10 ke/s
in S stages. Acoustic filter associated with
100 ¢/s. Bandpass position for CW recep-
tion. Facilities for diversity reception.
Excellent checked condition, £49. Mains
P.S.U. by P C. Radio. £4.10.0. Carriage 30/
CR.150/2. Frequency coverage [.5-22
Mc/s in 4 bands, all other features as in
CR.150. Price £35. Carriage 30/-.
P.C.RADIO'S mains P.S.U. for above, 90/~
R.209 RECEPTION SET. A 10-valve
high-grade superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M.) and
CW frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating its own vibrator power-
supply unit driven by a 6 v. battery (2)
point connector included. The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker,
or phone output. Dimensions: Length
12in., width 8in., depth 9 in. Weight 23Ib.
in as new tested and guaranteed condi-
tion. £23.10.0. including special head-
phone and supply leads. Carr £1
VARIOMETER FOR No. 19 SET,
1776 each. P. & P. 3/-.
TELEPHONE HANDSET Standard
G.P.O. type, new, 12/, P. & P. 27

WELL PROVEN RELIABLE COM-
MUNICATION RECEIVER P.C.R.2
(Made by Pye). 120 ke¢/s-350 ke's.
525 kefs-1600 kefs. 6 Mc/s-22 Mcfs.
Overall sensitivity -2 uV. S/Noise ratio
10 dB at 6 uV. Circuit incorporates an
RF stage, two I.F. stages, tone control,
.V.C. antenna trimmer, 6V6 output.
Set in fully working condition together
with headphones and speaker plug.
£€7.12.6. Carriage 15/-,
Ditto but with built in power supply for
210/250 v. A.C. £9.19.6. Carriage |5'-.

SIGNAL GENERATOR MARCONI
TF 995A-1. Range 1.5-220 mc/s in
5 bands. Output voltage variable in | d8
steps from | uV to 100 mV. Carrier may
be unmodulated, frequency modulated,
amplitude modulated, or simultaneously
frequency and amplitude modulated.
Frequency deviation is variable f{rom
25-600 kc/s for FM and modulation
{internal or external) up to 50 x for A.M.
Crystal calibrator for checking frequen-
cies incorporated. Incremental frequency
control.  Fully checked and guaranteed.
Price £88.15.0. Carriage in U.K. 30'.

P.C. RADIOLTD

170 GOLDHAWK ROAD, W.I2

Shepherd's Bush 4946
Open 9-5.30 p.m.  Thursday 9-} p.m.

REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each.
P. & P, 216,

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to 1000Q2, {00Q}
to 200,000Q). W.ith test leads, leather
carrying case. Tested £4.19.6. P. & P. 3/6.
32/44ft. AERIALS each consisting of ten
3fe. 7in. dia. tubular screw-in sections.
|4ft. (7 section) whip aerial with adaptor
to fit the 7in. rod, insulated base, stay
place and stay assemblies, pegs, reamer,
hammer etc. Absolutely brand new and
complete, ready to erect, in canvas bag.
£2.19.6. P. & P. 10/6.

AR88D RECEIVERS. Fully recondi-
tioned. £55; rebuilt models. £85; brand
new, £95. Carriage paid U.K.

CHR HIGH RESISTANCE HEAD-
PHONES. New, 16/-. P & P. |/6.
PANEL METERS (round)

0-50 microamps 24" D.C* 40/.

0-100 microamps 27 D.C.** 35/-
0-200 microamps 2 D.C. 32/6
0-500 mlcroamps 2 D.C. 30/-
0-1 mA D.C. 1976
0-1 mA 3' D.C. 35/.
0-1 mA 3" D.C.** 35/-
0-5m 3" D.C 45/.
150 O-I ,500 mA 37 D.C. 29/
0-ISv 2"  A.C. 17’6
0-50 v. 2} D.C 28/-
0-150 v. 23" A.C 24/.
0-500 v. (shunt) 24" D.C. 20/-
0- 2" D.C. 63/-

‘Y'V'e'aton , as usually used in H.R.O.
S" meter. **Projection type.
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L.
The Cheapest

K. ELECTRONICS

The Best

The Quickest Service

@® Famous Autochanger or Single Player Units suppiied
with brand new, two-tone, de-luxe portable cabinets, 17 x 15 x
84in. Strong carrying handle, gi't finish clips and hinges are used
by famous make for 22 gn. model. Ready cut out motor board,
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt
amplifier. Amplifier ready built on metal chassis with output
transformer, volume and tone controls. All items fit together
perfectly. Assembly in 30 minutes. Only 5 wires to join. 12
months' writtan guarantee. Available separately or package
deals as below.

Our NEW MK Ii Superb Kits are now baing dispatched.

L K PRICES FOR COMPLETE KITS:

Autochanger Kits as above
B.S.R. U.A, 14, T.C. 8 Mono
Garrard Autoslim. Mono
Single Player Kits as above
Garrard S.R.P. 10, Mono
E.M.l. Autostop, Mono ...
Individual Prices for those w
Record Player Cabinet with Cut-out Board ...
Amplifier with 7 x 4in. speaker £3.10.0 P.P. 276
@ SCOOP! B.S.R. U.A. 25 Autochangers. T.C.8Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£€5.7.6. P.P. 5/-. The very, very latest model.

@ SCOOP! B.S.R, U.A. 14 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.7.6. P.P. 57-. Latest model.

@ SCOOP! Garrard Autoslim. Mono P.U. Brand new and
boxed. Wired for stereo. Latest model. Note OUR price
£6.0.0 only. P.P. 5'-.

@ SCOOP! Garrard A.T.5. Wired for stereo, inclusive of
head and mono cartridge (A.T.5 is an auto transcriptor). The
finest changer of them all. OUR price, brand new and boxed,
£7.10.0 only. P.P. 5/-.

AUTOCHANGERS

Single Players

. £10.12.6 P.P. 56
.. £10.17.6. P.P. 576
purchase separately.
£2.15.0 P.P. 376

E.M.). Autostop, Mono £5.7.6 P.P. 416
Garrard S.R.P. 10, Mono £5.5.0 P.P. 46
E.M.I. Separate Pick-up £3.0.0 P.P. 3/6
Transcription Units Stereo Head Mono
Garrard 4 H.F. Stereo ... £14,10.0 P.P 5/-
Philips A.G. 10/16. 5tareo £12.0.0 P.P. 5'-
Garrard A.T.6, Stereo £9.19.6 P.P.5/-

Garrard 301 £16.10.0 P.P. 5/
@ SCOOP! Record Player Cabinets. Two-tone, de-luxe
finish with cut-out board. These are brand new and product of
""73‘“"“‘ national manufacturer. OUR price £2.15.0 only.
P.P. 3%6.

@ SCOOP! 3-watt Gramophone Amplifier. Complete with
5in. Speaker, 49/6. P.P. 5/-.

The amplifier is complete, on a fabric-covered baffle board.
Qutput transformer included. Tone and volume controls and
on/off switch. Ready to switch on and play. Terrific volume. Size
124 x 6 x 3}in. back to front. For 200-250v. A.C. Qutput 3 watts.
@ SCOOP! Diodes—over 1.000,000 in stock—ideal substitute
O.A.81 vision detector.

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

@ SCOOP! Transistor Tape Recorder. The best obtainable
by very famous manufacturer. Brand new, boxed, guaranteed.
Reduced from 12 gns. OUR price £7.10.0. P P. 3’6, Complete
with microphone. tape, batteries and operational booklet.

Features push-pull amplifier, two motors, single switch operation,
pause, speed, wind, rewind, record, play back. Can be used in
any position, indoor or outdoor

L.K. ELECTRONICS (Victoria) LTD.

*

17 GILLINGHAM ROW, WILTON ROAD, LONDON, 5.W.1.

@ SCOOP! Hi-Fidelity Speakers |5-watt. Very famous
national manufacturer—we cannot mention name. 45-13,000
c.p.s., 3 or |5 ohm voice coils, response 45-13,000 c.p.s. Magnet
15,000 lines. In carton—unopened and unused. ©OUR price
£4.4.0 only.

@ SCOOP! A Stereophonic Amplifier with the following
features. A twin gauged tone control in a special negative feed-
back circuit, giving a wide range of tone correction. A balance
control enabling the amplifiers to be equalized in output to
compensate for pick-up, lead, speakers, recarding differences.
A speaker switch, Ml single amphfier. M2 dual amplifiers for
increased Monaural output. $3, two speakers at 5 watts per
channe Twin gauged volume controls and all four controts
placed equidistant along the front of the chassis. Desgned, made
and guaranteed by Brittamer Ltd. Brand new and st a fraction
of origina! cost. ©UR price £7.10.0 only.

@ SCOOP! Monaural |5 watt Amplifiers. A limited number
only. A.C. only. Dual inputs. To clear at half price. Brand new
and boxed. Guaranteed. While stocks 'ast, £13.0.0 only

@ SCOOP! 1964 Radiogram Chassis. Stereo 3-wave bands,
long, medium, short. 5 watts per channel. 6 valves. Latest
Mullard A.C. 200/250v. Ferrite aerial. Glass dial. Horizontal
wording. Size 13 x 4in. Aligned and calibrated. Concentric
controls. Isolated chassis Size 134 x 9in. high » 5in. deep.
Product of famous national manufacturer. Brand new and boxed.
Maker's guarantee.

OUR price £13.10.0. List price £19.8.0. P.P. 5/6. Dur Chassis
List quotes prices—the keenest in the Trade. We are Main
Agents for the complete range of Brictamer Chassis and Ampli-
fiers. ''Brittamer''—makers of Radiogram Chassis to the Top
Names in Radio.

@ SCOOP! For £25.0.0 only. A fabulous offer. Garrard A.T.5
Transcriptor plus 2 12in. |15 watt Hi-Fidelity speakers, plus the
very latest Continental push-button chassis by Brittamer. Stereo
3-wave band, 6 valves, 5 watts per channel. The finest chassis of
its type in the world. You will be amazed at perfGrmance and
quality. We unhesitatingly recommend this chassis.

@ SCOOP! Limited number only. Miniature Superhet
4-valve Portable Radios. Ferrite rod aerial. Hide leather case.
Complete with valves. speaker and circuit. To clear QUR price
50/- only. Cannot be repeated.

Speakers ex Equipment. 5in. 5/-, 7in. x 4in. 6!-, 6in 676, 8in. 7'
P.P. 176 each.

@ SCOOP! Microphones. Complete Lead Coax, Plug,
Brand New. OUR price 5/- only. P.P. 176,

[ TRANSISTOR SECTION

@ SCOOP! A first-class 2 wave-band 3 transistor superhet
chassis by world famous manufacturer. Fully built, aligned,
tested, guaranteed. Full coverage long and medium waves. Note
OUR price €5.4.0 only. Suitable speaker 1076. A iew cabinets
can be supplied at 2276 each. OUR price for the rackage deal
£6.10.0 onty. ideal for Caroline.

@ SCOOP! A Limited Number Only. Tape Decks by B.S.R.
Latest model. A.C./[200/240v. Brand new and boxed.

OUR price £6.10.0 only. P.P. 4/6.

@ SCOOP! Tape Recorder Amplifiers. Suitable for B.S.R.
or Collaro Decks Price: €6.10.0 for B.S.R. Deck; £6.12.0 for
Collaro Deck. P.P. 6/-

Mk. HI. Fully built, high gain, low noise, printed gircuit. The
amplifier is supplied complete with the switch wafer fully wired
for B.S.R. deck. For Collaro deck, a completely wired separate
switch with spindle is supplied. Magic Eye.

S.A.E. enquiries pleasa. Our Complete Lists /- only—
credited against your order,

@ IF NOT ADVERTISED IT IS STILL IN STOCK

*
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Lewis
have the
Cabinet

llfllg”l;mm.gllﬂgﬂlllllh

We can supply any cabinet
to your own specification
These are only two examples of
—THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
speciality.

LTI

LU HET

The Grosvenor
Price 18 gns.

The Lowboy
Price 27 gns.

[LIENIN

HONEEOHITTE R

100(P124) Chase Side, Southgate
London, N.l14. Pal 3733/9666

FREE CATALOGUE

Send today for the new
Lewis Catalogue

Designed to assist your choice of
cabinet.

Sent absolutely free. The new Lewls
Radio Cabinet Catalogue—the most
cemprehensive ever prepared. Choose
from 49 different Models.

Please send your mew free 24 page
colour cabinet catalogue.

Name
Address

IIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIHIIII UHEU TR TR
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FAMOUS FOR THIRTY YEARS tor
SHORT-WAVE EQUIPMENT of QUALITY

H A C SHORT-WAVE
[ [ [] KIiTS

H.A.C. were the orginal suppliers of Bhort-
Wave Receiver Kita for the amateur con-

structor. Over 10,000 satisfied customers—
neluding  Techmical Colleges, Hospitals,
Public Bchools, R.A.F., Army, Hams, etc.

IMPROVED 1964 RANGE
1-Valve mode! “CX", complete kit, Price 34/6

Customers may: 'Definitely the best one-
valve 8.W. kit available at any price.” This
kit contains ali genmine Short-Wave com-
ponents, a drilled chassis, accessories and full
instriictions.  Ready to assembie and, of
course, as all our products, fully guaranteed.
FULL RANGE of other kits still available
including the famous model 'K ', price 77/-.

Before ordering call and inspect a demon-
stration recerver or send for a descriptive
catalogue and order form to,—

“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. T.H.), 44 Old Bond St., London W.1

1R5, 185. 1T4, 354, 3V4, DAF91, DF91, DK91,
D192, DL94, SET OF 4, 14/-
DAFY6, DFG6, DK%, DL96, SET OF 4, 22/-,

0A2 / DL33 8/9 PCL83 7/9
15 / D135 6/6 PCLB4 -
1R3 i DLo2 4/3 PL36 79
185 / DL04 5/- PLA1 6/6
1T4 ! DLI8 5/6 DPL82 5/~
354 4/ EBC41  6/3 PLA3 5/-
3va - EBF8 5/6 PLB84 5/-

Y3GT 5/~ ECCH 6/9 PY32 8/8

ZAG 6/9 ECCS1 3/- PY33 8/8

K7G 13 ECCs2 4/- PYRO 4/9
6K8G 3/ ECC83  4/6 PY81 5/-
6QTG / ECC84  6/3 PY82 4/11
6U7G / ECC85 6/- PY83 5/6
RV6G / ECF80  5/9 U2 8/~
6X5GT / ECF82  5/9 U2 719
12K7GT 3/ ECH42 /3 U191 8/3
12K8GT 8/ CH81  5/3 Us0L 15/-
12Q7G /. ECL80  5/9 UABC 5/«
2014 13/ ECL82 6/3 UAF12 6/9
25L6G /! EF4l 5/9 UBC4l 8/-
30PLL ! EF80 3/9 UBF80 5/
35LBGT 6/~ EF85 4/6 UCCB4 7/11
35Z24GT 4/ EF86 5/9 UCC85 6/-
85A2 / EF89 4/3 UCF80 8/3
CL33 / L4l /- UCH42 86/9
DAC32 / E184 4/6 UCHSBL 5/9
DAF91 / BEY51 5/6 UCLS 713
DAF9 5/ EY 5/~ UCL83 7/9
DF33 ki EZ40 5/- Ukal 6/3
DF9L 2/ EZ80 3/9 UFsg 5/9
DFag 5/ EZz81 3/9  UL4l 6/8
DHTT / PCccse 5/3 ULS84 b/9
DK32 / PCC89  8/8 URIC 5/-
DK91 / CF 6/9 UY2l 713
DK92 6/ PCF82 8/- UYil 3/11
DK% 6/« PCLB2 6/3 UY 4/9

Postage 6d, per valve ox
Insured against Damage in Transit 6d. extra.

BLOCK CAPITALS PLEASE

S

TR T I

Tt deiaie vy

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

tra. Any Parcel

Any C.0.D. Parcel 4/3 extra.
Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON

LONDON, NIé

BRAND
NEW

A.C, MAINS
5 VALVE
SUPERHET
RADIO
RECEIVERS

Housed in beautifully styled cabinets offering
terrific  performance and very high quality
reproductinn. Built-in  ferrite rod aerial for
receptinn of all your favourite programmes. Fully
guarantecd. MODEL 55 (aa illus.) Govers Medium
Long and Short Waves, Bize 8{in. w. x 3jin. d. x
4fin. h. PRICE ONLY £7.17.6. P. & I 5/6.
ALSO FEW ONLY similar apec. to above buk
M. wave onty. £4.14.6. P. & P. 5/6.

SPECIAL OFFER
HIGH GRADE 2-STAGE GRAM AMPLIFIERS
Made by very well-known manatactarer
Using a double-wound mains transformer (fully
isolated chassis) with tapped primary, full wave
contact cooled rectifier, and Mullard ECLS83
triode-pentode valve. 3 watt output. Separate
tone and volume controls, Ovcrall size 63in. wide
x 3in. Jleep x 4}in. high. Each amplifier Brand
New and tested and supplied complete with
valve, 3 ohm output transformer and knohs

rricE 496 r. ¢ P 4.
(Ideal as an add-on self-contained Audio
unit for our MK1 or MK2 FM Tuner).

BRAND NEW 3 OHM
LOUDSPEAKERS

24in., 12/8; 5in., 12/8; 64in., 15/-; 8in., 21/a;
10in., 25, 2in., 27/8 (12in. 16 obm 30/).
10in. x 6in.
Latest type ML 13} x ‘8in. with Iugh ﬂux
ceramic magnet, 11,000 gauss. Aluminium centre
cone. 10 watts, 50 ¢/s to 10 Ke/s., 42/-.
P. & P. up to 6in. 1/6; over 8in. 2/6 per speaker.

SPECIAL OFFER ! !
BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 c/s-13 Ke/s. 1{in. voice coil. Avail-
able in 3 or 15 ohm. Guaranteed full 15 watta
British rating. Heavy cast aluminium frame.
These are current production by world famous
maker and as they arc offered well below list price
we are not permitted to disclose the name.
LIMITED NUMBER ONLY. UNREPEAT-
ABLE AT 89/8, P. & P. :

SPEAKER AND CABINET FABRIC
Qatmeal or Red and Gold Vynair for speaker
and cabinet covering. All 52in, wide and usually
sold at 35/« yard,

our pricE 136 per yard length.

Plua P. & . 1/9 (Minimum order 1 yard). Bend
®.A. K. for aamples.

BARGAIN OFFER CORNER

ROLA CELESTION, Approx. 9in. x fin. 3 ohm

Middle register epeaker, 10/6. P. & P. /8.
MAINS TRANSFORMER

Drop thru' type. Tapped primary 110v., 200v.,

200v., 240v., 320-0-320v. at S0mA and 6.3v.
at 3 ampa. (ienernus core. Btack mze 33x2tx
1jin. Weight 4 lbs. ONLY 15/- P. & P. 3/5.

ACOS CRYSTAL MIKES. High imp. For desk
or hand usc. High rensitivity, 18/8. P. & P. 1/6.
TSL CRYSTAL STICK IKE Listed at 45/~
Our price 18/6. P. &

T.C.C.§UPPRESSOR CONDENSERS 250v. A.C,
005 4+ 005 x 1. In tubular can liin. long x
. dia. 2 for 3/, Posat free.

TRANSISTOR DRIVER and O/P TRANSFOR-
MERS. (Tapped 3 ohms and 15 ohmas output).
plus 4 suitable Transistors giving approx. 1 watt.
output, 25/-. P. & P, 2/8
CONDENSERS. 5,000 mFd, 12 v wkg.
3 x lin, dia. 2/~ each. P, & P, 8d.

T.V. or AMPLIFIER, EDGE CONTROL PANELS
Two 500k Lin. pots: one 500k Log; one D/P mains
switch. Brand New 3/6 per panel. P. a P. 1/-.
3-PUSH BUTTON SWITCH UNIT. 4 single pole
changeover on cach push-button. Approx.
3 x 1§ x }in. An absoiute Bargain at 4/6 each
P, & P. 1/~ cach.

MATCHED PAIR OF 2: WATT TRANSISTOR
DRIVER AND OUTPUT TRANSFORMERS.
Qtack size 14 x 14 x §in. Output trans. tapped for
4 ohm and 13 ohm nutput. 10/~ pair, plus 2/«
P. & P. Worth double.

MARCONI QUARTZ CRYSTALS TYPES ZHB
Cilass encapsulated, © wire lead out. 8ize 1}in. high

Bize

x 4in. dia. Followwg frequencies (Kefs only
avalable.)

13646, 13708, 13771, 13833, 13898

141!83 14146, 14208, 14271

6/- cach. P. & P. 1/- per cryatal. 3 or more, Post
Free.

Harverson Surplus Co. Ltd. )
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3-VALVE AUDIO AMPLIFIER
MODEL HA3M4

Designed for HI-FY
reproduction of
records A.C. Mains
operation. Ready
built  on  plated
beavy gauge metal
chasasis, size 7§in.
w x 4in. d x 4}in. h,
IncorporatesECCBA.
EL84, EZ80 valves,
heavy duty double-
wound mains transformer and output transformer
matched for 3 ohm speaker. separate Bass,
Treble and volume controls. Negative feedback
line. Output 4} watts. Front panel can be
detached and leads extended for remote mounting
of controls.

The HA34 has been specially designed for us and
our quantily order enabler us to offer them
complete with knobs, valves, £4 5 P. & P.P
ete., wired and tested for only s 3/

TAPE DECKS
OOLLARO STUDIO DECK. 3 motors, 3 speeds,

push button control. Up to 7in. spools. £10.10.0.
P. & P.5/8.
BS.R. MONARDECK. Single specd, 3}n. per

sec., simiple control usea 5lin. apools. $8,15.0 plus
&/8 carr. and ine. (Tapes oxtra on both).

STEREO AMPLIFIERS
Incorporating 2 ECL82s and } EZB80 beavy duty
double-wound mains transformer. Ontpnt § watts
per cbsinel. Full tone and volume conirols

Absolutely complote.

BARGAIN PRICE

- £4.19.6 P53

QUALITY RECORD PLAYER AMPLIFIER
A top- qu&ln.y record player amplifier. 8ize
7in. w. x 2}in. d. x 51in. b. This amplitier (which is
used o & 29 gn. record player) employe heavy duty
double wound maine transformer, ECC83, EL84,
EZ80 valves. Separate basa, treble and volume
controls. Complete with output transformer
matohed lora ohm speaker. Ready built and tested
RICE 69/6¢ P. & P. 316
ALS0 AVAILABLE. Mounted on board with
outvut transformer and 6in. epeaker, ready to
fit into cabinet helow. PRICE 86/8. P. & P. 4/6,

10/14 WATT HI-FI AMPLIFIER KIT
A stylishly
finished
monaural
amplitier

ountput  of
14 watte
tro Y

El84s in
push-pull
Buper rep-
rod of

QUALITY PORTABLE R/PLAYER CABINET
Uncut motor board. WllI take ahove amplifier and

Record Player Unit. Rlze 18 x 14 x 8fin.
PRICE £3.9.6 Carr. 5/-.

B.8.R. or GARRARD Autochanger or single.

with negli-

gible hum.

Separate inputs for mike and gram. allow records
to

EMBABSSY PORTABLE RECORD PLAYER
CABINET. WIil accommodate amplifier, up to
7 1 4in. speaker and B.8.R. or GARRARD auto-
changer or singlc player unit. Attractive rexine
covered finish. Overall size 17 x 15 x B8iin.
Supplied with uncut motor board. PRICE 68/6.
Carr. 8/-.

4-SPEED PLAYER UNIT BARGAINS
Al Brand Naw 1o Makers® Original Packing

INGLE PLAYERS
B.a.R. TU, 1‘.’ ............ £3.10,0 Carr. 3/6
B.3.B. GU7 with unit mounted pick-up arm
£24.18.8. Carm. 4/+

NGERS
B.3.R. UAl4, £5.18.6; B.B.R. UA16. £6.19.6
Latest B.&.R. UAuS Super BHm, . 1628
Htandard Garrard Autoslim £8.10.0
Garrard AT6 Mono, . . £10.10.0

Carr.

NEW CARTRIDGE BARGAINS!

B.S.R. TC85. High output compatible Stereo
Cartridge, Brand new. Complete with Stereo/
LP/78 sapphire stylili and universal mounting
bracket. Origmxl price 44/11. OUR FPRICE
22/, P. & P 1)-
RONETTE STEREO 105 CARTRIDGE. Stereo/
LP/78. Complete with two sapphires. Original
list price 67/9. OUR PRICE 24/-. P. & P. 1/-.
CCLLARQ HI-FI STEREQO T/0 CARTRIDGE,
Type "'C”. Complete with universal bracket and
strli for Stereo, L.P. and 73.  Original list price
59/8, OUR PRICE 25/-. . & P. 1:-.

6 TRANSISTOR AND DIODE
SUPERHET
A firet-class 2 wavebands transistor superhet
@ Printed clrenlt panel (slze 84 x 23in.). @ 3 pre-
aligned L.F. transformers. @ High-grain Ferrne rod
aerial. @ All First-grade transistors. © Car aerisl
winding. @ push-pull output. @ All parts supplied
with simple instructions. All parts sold separately.
Bet of parts if putchased at ome tlm:.
P.

onLY £4.5.0 i
Circuit diagram 1/6 (free with set of parts).

35 OHM SPEAKERS
Switable for use with above. 2in. Goodmans. Ideal
replacement, for most pocket portables, 8/6, 3{in.,
12/8 511.\., 17/8: 7 x 4in., 21/,

P. 1/6 per speaker.

Portable CABINET
8ize approx. 9} x 63 x 3}in. Huitable for above
using 3;in. sysaker, 85/-. I' & I' 2/

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

8 L.F. tranaformers, one oscillator coil, one driver

transforner and wound Ferrite aerial (med., long

and car acrial coupling). 32/68 complete, post 1/-.

8 transistor printed circuit board to match, B/6

Post 9d. Clrcuit diagram 1/ extra,

SPECIAL
TRANSISTOR BARGAINS
ALL BRAND NEW
GRT 13 (Matched Pair) 15/~

0C71 5f-; OC76 8f«; AFI117 7/6; 8et of Mullard

6 transistors, OC44, 2—0C45.  OUCBLD matobed
pair, OC81, 25/~

EDISWAN MAZDA
PXAlOl 8/8; XAl03 8/6,
R.F.1  Pack: 1—PXAI02 Mixer: 2—PXA101
LF. Amp.; (Equiv. OU44 and OU45,

R.F. 2 Pasck: 2—PXAI01 LF,;
1—PXA102 Mixer

L.F.6 :  Consisting of B
Msatched fr PXCi71, mounted complete with
heatsinks (Equiv. 0C81D and OCBL) ..., ..... 18/

ALL TRANSISTORS POST FREE

£.M.i. 4-speed Player and P.U.
FURTHER HUGE
PURCHASE enables us
to offer these lt
67/6 -

4/6
Heavy 8%#in. metal
turntable. Low flutter |
perforinance ?00/2.:0-
v. shaded motor with
tap at 4bv. for
amplifier valve ftila-
ment i reguired.
Turnover LP/78 head.

THE NEW HARVERSON KIT FOR THE HOME

CONSTRUCTOR
A really excellent

VALVES
Special features in-
olude:

Heavy d:ty doubleswound mains transtormer
with electrostatic screen. @ Separate Baas, Treble
and Volume coutrole, glving fully variable boost
and cut with minimum insertion loss. @ Heavy
negative feedback loop over 2 stages ensuree bigh
output at excellent quality with very low distor-
tion factor. @ Buitable for use with guitar, micro-
ptone or vecord player. @ Provisinu for remote
mounting of controla or direct on chassls. @ All
thix builds unto a chassis size only 74in, wide x 4in.
deep. Overall height 4}in. @ All componenta &nd
valves are brand new. @ Very clear aud concise
instructions enable eveu the lnexpenenccd aroa-
teur to vonstruct with 100", succees. @ Bupplied
camplete with valves, output transiormer (3 obws
only), screened lead, wire, nuts. bolts, lOldel’ etc
(No extras to buy) . & P.
PRICE 5/-
Comptehensive cireuit dagram, practioal layout
and parta list 2/6. (Free with Kit),

and follow each ather. Fully
shrouded sectien wound output #ranaformer to
match §-15(} speaker and independent volume
controle and separate bass and treble coptrols are
provided giving good Iift and cut. Valve line-up
2 EL84s, ECC83, EF86 and EZ80 rectifier. Bimple
instruction booklet 1/6. (Free with Rit).

Al parts sold separatety. ONLYE6,19.67 &
Also available ready bullt and tested eomplelc wi!.h
standard Input jack sockets. 8,158, P.

Carrving Case for abave £8/6
HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT
Type TAI

@ Peak output in excess of 1§ watte. @ All standard
British components. @ ullt on printed clrcuit
panel size 6 x 3in, @ Genercus size Driver and Output
Transformers. ® Output transformer tapped for 3
ohm and 15 ohm speakers. @ Transstors (GET 114)
or 81 Mullard OC81D aud matched pair of OC81 o/p)
@ 9 volt operation. @ erything suppiied, wm
battery clips, solder, etc. @ Comprehensive, sasy

follow instructions and circult diagram: 1/8 (Free vlth
Klt). All parts sold separately.
SPECIAL PRICE 45/- P. & P.
Also ready built and tested, 82/6,

A pair of TAY's are ideal

HARVERSON’'S F.M. TUNER Mk | '

216
P. & P. 2/6.

quency eoverage
88—100 Mc/s.
@ OAB8l-balanced diode output. @ Two LY. slages.
and discriminator. @ Attractive maroon and gold
dial {7 x 3in. giass). @ Self powered, using &
quality malns transformer and valve reciifier.
@ Valves used ECCRS, two EF&®'s and EZ80
(rectifier). @ Fully drilled chassis. ® Bize of come
pleted tuner 8x 8 x 5¢in. @ A.llputsr-old separately.
Bet of parts if purchased at ome” \me #$5.18.6
plus 8/6 P. P. and lns. urcun dlq'rtm and
tructions 1/8 post free. Mark II Varsion as
but complete with magie eve,-frun$ pand
brackets, £6.12.8, P. & P. 8/6.

Mark I Version as Mark I but with eutpet
(ECI82) and tone control. $7.7.0. P. & P. 8/8
Handsome Metal Oabinets, Choice »f Grey, Black
or Greeu, To fit Mark I, 5/s P. & P. 2/6. To fi§
Mark I1, 17/8. P. & P. 2/8.

SPECIAL PURCHASE! TURRE’I TUNERS
By famous maker, Brand new and unused. Oonal
with PCC84 and PCF80 valves, 34-38 Mojs I
Biscuits for Chsnpels 1 to 5 and & to 8.
diggram supplied. ONLY Bij—each. P. ¥. 2/
s

BRAND NEW (YLDON F. M. TUNER HEAB|
Permesblmy toned. 88-100 lols Plhl-oddmul!-

HARVERSON SURPLUS CO. LTD.

1EE

e | 170 HIGH ST., MERTON, S.W.19
e Open all day Saturday

FOR A few minutes from South Wimbledon Tube Statjon
MORE | pLEASE NOTE:

ITEMS ORDERS OHAIGE

CHErrywood 3985
Early closing Wed. | p.m.

(Please write clearly)

& IPXGBABGII QUOTED APFLY TO U.K. ONLY. P, & P. ON OVERSRAS
SEND STAMPED ADDRESSED KNVELOPE WITH ALL ENQUIRIES

- 11/8 padr.

in cbnull 10 7 Mc/l I.P. OfP smlled complete
with BCC8S valve snd full drcult diagram. Aerial
fnput circult suitable for sither 76 akm unbalanced
or 300 ohu balanced. Size only 3in, w. x 2fin. d. X
1jio. h. (2}in. high vl(b valve)l Limited number
only st 87/8. P. & P. 1/6.

Also avallabls 10.7 M/ LF. m ..nﬂ e, trans.
P. &2 P. 1/8,

GORLER F.M. TUNER. HEAD
€8-100 Mo/a 10.7 Mo LP. L) m&a 1
{BOCS5 valve, 8/8 extra). e p
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A VERSATILE UNIT FOR INSTRUMENTALISTS AND
VOCAL GROUPS
being suitable for clubs and public address

Ideal for bass, lead or rthythm guitar. and ali other musical instrnments.
The two 12 inch 25 watt heavy duty loudspeakers are specially designed
for this Lype of amplifier, and give outstanding reprosiuction.

Rohust attractive two-tone finished cabinet of compact size, 28°x 20°x 104"
fitted with carrying handies,

For standard AC mains 30 c/s operation.

Four inputs provided can be used simultancously with instrument pickups
or wiikes.

Beparate Bass and Treble controls are incorporated.

Full 12 months guarantee

GROUP-MASTER 30 WATT
GUITAR AMPLIFIER

*ookd % %

i

TWICE THE QUALITY AT HALF THE PRICE

Customers are invited to see and hear this amplifier at our shop premises in
Lamhert's Arcade. Send §.4.E. for leafiet,

or depoeit of £4.12.0 and twelve monthly paymenta
of £3,12.5.
Carriage and insurance 25/- to be sent with deposit.

A high quality 30 watt amplifier developed for use in large halls and clubs ete.
lead or rhythm guitars, achools, danee halls,
type of mike or pickup.

Valve linz-up: two EFR6: one ECC83; one (G734; two EL3 4.
Four separate inputa are provided with two vo!ime coutrole.
Incorporated. Amplifier operates on standard 50 ¢/s mains.
be used.

Perforated cover with carrring handles can be provided if required, price

A [;11 j
TWICE THE QUALITY
HALF THE PRICE

oo Al ‘MHJ_AAAAAA
GOLDENAIR 5 WATT AMPLIFIER THE GOLDENAIR GRAMETTE

Ideal for haes’
theatres andl public address. Suitable for any

Bass and Treble controls are
3 ohin and 15 ohm speakers may

21-

Full 12 months guarantee
Customers are invited to see and hear
this amplifier at our shop premises in
Lambert's Arcaile.

Rend 8.ALE. for teaflet.

or deposit of £1.16.0 and twelve monthly pavments of £1.9.2.
Carriage 15/~ to be sent with deposit.

AAAAA A

e

Lot S BN AN A A A

AAA/\AQJk W_:_JM E
7 THE GOLDENAIR
< THREE

/// -

Py

reqmred Rerewes all main stationa, Price 25/-
P.

An niea! Chnstmus Present for the children

frame,
Prioe 5gns. . & I 5/,

British made by fainoms mannfacturer.
8end S.A.E. for leaflet.

Desk Stand 10/~ p 4 p,
Floor Stands Available

= 3 g a
ﬁ%:a:o%#owg]ﬁ? [ 7 % A compact 3-4 watt gram. amplifier that can A uniqnely designed 2 @ ﬁ ]
record decks and e | -5 <> be used with all types of record players. Fittel . valve watt  gram. &

o tabinet  pize K | <» with volume ami tone controls. Ineorporating amplifier. fuily enclosed ~ ‘L

15x 18 x 7in. The i mains 1solating transformer. thos making th n a eompact well venti-

15 ) et ] <> umt campletely safe. A trinde pentode valve lated metal case, size 7x5}v2%in.  Three
attractively lighed.  Volmme | amd mm(m'n silix-nn rectiner are utilised, controls  provided, Volume. Trehle and WBass. §
T oonT (it el incorporated. Prics <> Price 8ans. I & 1 5/ Ready built and tested A campletely safe it ineorporating  maina
9gns. post paid. Send 8. ALK m Imﬂec 5 £3.19.8, 1" & . n/- 1solating tmnmornwr Price 4gns B u I' &/

o} pL/ X
pASaNa s anaa s RRAANANSESARANSS L soNA STREAMLIN: MICKOPHONE
CRYSTAL SET o‘/‘,\ LOUDSPEAKERS
lav, TYPE 1. Model G.G.25 A heavy duty Omni-directional
'/@ / Jowispeaker by famous  manufacturer, Y /w response 60-10,000
A wonderful educa- ¢ Diameter 12in. Frenuency response 60-5,000 X /s Output leve!
tional kit for _ &l {GeoSa ny c.ps. Power hamlling 25 watts. Imprdance X 52 AR, Ruilt in on/off switch.
chiliren.  Provules 5, 15 ahms. Ideally snitable for Bass instruments Prosizmon ior conversion to
hours  of amnse- S nscd with hlgh power amplifiers. Price £9.19.8. cord suspended or
ment while fol]owl_nz the X d 8 ALE. for leatlet. F e. Attractive satin
easv efep hr atep instruetinna, P . Heavy Iy Loudspeaker chrome finish,
It is powered entircly by wirelesa waves, elimin- 0 0™ 15 (0 fower handiing. Frequency ) /6
ating the expense of batterien. No roldering é response 30-14,000 c.p.s. Pure alumininm cast Miorophone P. & P. 2/8,

2/8.
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3ok w3 K
TRANS/RECEIVER NO. 46
Campactly bullt to
cartied by oue than
basg s range of approx
1y raife- and  ben
erystul controtled, tuning
is avoided. and operalion
Is as accurate as a tele-
Preynency ti-
Cotipete
mpnsiug e
[ ceiver trausnotter. rod
aenai. One sel o1 head
phunes awd ke, 10 can
vur catryving bag, erysta
coil it avaral 3
authonsed  use
Price 35/~ per
Post Free. Praad uew an
waker's sea'vd caitous.
Frice per mmou

£4.10.0 V). “ .0

Two stations tor

£9.10.0

T
HANDY POWER PACK

Housed in coupiret LAl it 200050 v
mains. Output ( mA intly stuoothed.
3 at 2 amps. Can be used 1or puwering almost
any pre-atup. or radio tunet. Price s¥/6. . x I

2.
<>

be
This

stations

A0,

ol

LEAD ACID
ACCUMULATORS
(Unspillable)

2 volts at la A.H. Brand New.

Bize 4+ x 7 x 2 4/11 each.
for 12/6. P. & P. 3/- per celt

s aas

...(.x.) P

TRANS RADIO TUBULAR SPEAKER

Booster Speaker.
Plugs into  ear-
pirce  socket ol
most radios
ape reconders
Gives doubile the
voluule  and &
hi-i1 «terec etfect

25/~ "8

\ 2224

that will amuze you, size

Approx 9 x zhno PRICE
220220
VALVE SALE

All valves 2/8 each. P & P 1. 2 for 4/6.

6d. 6K7G, EFOU. 616, DFY2. 6RBG

Endi il
8 A i A A A e R e
H.R.0. INSTRUCTION HANDBOOK
3/6 each p v i
No. 19 SET INSTRUCTION
HANDBOOK 3/6 each . & i ad,
1155 INSTRUCTION HANDBOOK
3/6 each v & v 64
‘FREQUENCY METER HANDBOOK
BCC 221 3/6 each ; ¢p gu
s A e ae s n e
VERNIER DIALS

Frecimon  veruier
with  approx. to 1
rato.  Ruriace  monnt-
ing.
tuetal  iusert  for
hndt Reads cD\mI:r
clock wise u-100

0 Model

din. dia,

R R ONORONE

.'\F\\’ WA ROUND
LELDS B, r H

CASH WITH ORDER
6/~ EXTRA ON C.U.D.
ORDERS
No C.0.D. under 30/-

PRACTICAL WIRELESS

SET

stiaight off the
An excellent

wave receiver,
ouly phones

itmtediate opeti-

S Price  £5,19.6.
F.oar.

C Suituble photes 18/~ per pair. Pl & B 2/,
Dunng an evenine’s testing on thi
£ tecever, wo obtaied cloar reception from seores
o1 slatior many ol thew thousands of miles
sistant melndin tntons, Governient
VRt o
st t ave

1|n tns,
hart

require
1ot

Li0n.

it Lusel urs roadensts,

&
Paa’s A Al

4
IMPEDANCE MATCHING UNIT
Ap imp dinee watelny deviee enubling both
wwh aud low regstance phones to be nsed from
any rven piere al egimpment. Incorporates a
matehing trausiormer. 1 1o metal case
With pasolin ternnual i Four standard
Jack sockets enabhing fuur pairs of phones to
b used simultaveously—two HIL and two LR,
I'r‘celﬂlll X2, .
| O o
4 CHANNEL TRANSISTORISED
SOUND MIXER

Add mucical highlights plus .dditional sound
fects 10 vour tape-recorder. This instrument
prinnts wixing of 4 8igias such as nuerophone
revont 1adio tuner ete.. into  siugle
traugistorised and sell contand
cabiset, I'rice 33/-, P. & P. .

>

edpdiid
=

&

<> Prinnary

dials <

Avcurately Ientn-.l 5

e

ALFORD'S CYCLE SHOP,

> Stamlard jaek piugs to it siine., 2/6 each.
4

<> Complete with

,vf.,.«x-.\:x,u x'— <

oo

| SR O
9. Chrowme slnelded
tor G/6. T'ust Thee.

N 28RS RAR0AR 2SS 2SR
RF FIELD INDICATORS

Designed 1o chiecking the rwdiction from a

trapsuutting antenna. The sepsitiviry can be

cottroited hy adjustinent of the panel coutrol, the

antenua fength, o by istance {rous the

rudiator. Frequency 250 Me/s, 200mA

b.C. Complete with instiuction book. Post free.
Lot

O RN OB N 3 476
LIGHTWEIGHT GRAMOPHONE
PICK-UP ARM

Acos  hi-f}
0 -

Hd 6. P o« P
8/6 cuch. .
P9

> I'tice 2776, 1"
e A e R A

TRANSFOI‘MERS

TYPE 1. Tilument Transionuer. 200/250 primary
secondary 6.8 volly «t 2 amps. Urice §5/11,

Muins ) Asfmmer 200/250 primary
TRevoudary 2oo. volts at 80 iuja.
[ L RU 4 amps, 5 v, at 2 amps. Price 19/9,
I8 .Ul
TYPE 3. Primary 200/250 50 c/s. Secondary
tapped as ioliows’ 5 v Il v. aund 17 v. ail at
4atps. Price 2348, P& v
TYPE 4. Primary 200/250
tapped us follows:
v, 12v. 15 v.,
at 4 aineps.
trimary
i 1)at S0 o
2 atps. Price 25/-, d
TYPE 8. A reully excelient well-made robust
11 anstotner. lully shrouwded and upright.
2007250 50 efs. Becoudary 450. 0. 450
: at 4 awmps. § v. at 3 amps.

30 ejs. Seccmd Iry
v.8v
v. and 30 v all
St
- 30 ¢/e. Becondary
. 4.4 v at 4 amps, b v. at
P& Lo3/6

" SPECIAL XMAS OFFER !

Siv-transistor
Rriaranteed,

radios  at 59/6 each, Fully
Will receive llome. Light. Luoxeiu-
bourg  ete. Hi-Fi toned speaker. IMew only.
P & P. oo Bavtery 2/6 extra. Earplece 3/6
extra. Hurty while they last.

STORE OPEN IN LAMBERT'S

excellent

nartune brosdessts and also the

aaaandly

turfiover cartridge. <

> hase, 50/.

S aaa W&AAQ%Wn ‘amg
ARCA])L, LOWER BIRGGATE,
LL DAY SATURDAY, -HOUR

725

MICRO ALLOY TRANSIS]ORS
Mat 100 , 7
Mat 101 ,

Mat 120 ,
Mat 121
VHF Transistor ADT140 |
Above MAT'S p
Trerrite Slub Aeriuis suitable tor mmslstur sets

3/-. P. & P.otid,
B e S RO

TRANSISTOR SALE
Mullard OC71 (P, & |
Mullanl QA% (P, & 1.
Ediswan X Il"UZ G
P&

Multard OATY (1. & I ). .11
‘Pransistor holder S-pin (P, & B, 340114 each
GALRAARELE BB IR R el
POWER UNIT & LF AMPLIFIER
For the 83 set. In good rondition =mploying
modern valves aud built-in vibrator pack.
Excellent sinoothing facilities. 12v. operation.
Muauy applications, including 39/6 P & P.
Morse key assemibly.
r.o& P.o2j- 2 Morse

use with car rudios

et PE IOV VON
Key with base, cover
I\ﬂs for 12/8 poBt-: rree

0C

MORSE KEYS
)
aud  tenninals.  Come
plete with lead. 8/11. ]

Ao, Y
¥ <

¢ HIGH IMPEDANCE HEADPH ONES

Lightweight, S8unitable for ali apyplications

( 11- per pair, P. & P, 1/6. 2 paire for 22/6,

bost free.
o
R.A. F SHORT WAVE RECEIVER
to 40 Mc/s. Power supplies 12 volts and
0 voita D.C., in excelent condition with
exceptionally tine slow-uiotion tuniny and clean
component lay: -u( Price £2.19.6, . & P, 6/,

P40 0

' SONA STREAMLINE BM3

MICROPHONE CRYSTAL INSERTS

Price 7/6. I'. & . ud.

O Do
BATTERY CHARGE ADJUSTERS

@ Churge late  Adjuster. @ Goverpment
manuiacture. @ Easily nitted to charmng cirewt,

316 each: 2 for 6/8. V"
FAVS IS LIS S Vs RN U
BM3 SONA STREAMLENE

MICROPHONE STANDS
Black gloss Anish, 7/8,

< TYPE

1
Heavy metal bage,
Poap.
TYPE 2
Chrowe finigh. Telescopic desk atand extending
to 1in, belgm heavy black gloss sase, 25/-,
P& P.3/8,
TYPE 3
Iloor stand, 3 sections, Chrome finish. Heavy
IO 0N
R
TX/RX No. 19 POWER UNITS
12 v. DC, input. Outpnt 275 volts at 110 w.a.
amd 500 volts at 50 m.a. The equipment 18 of
American or Canadian manuiacture. Price £1.
Carriage 10/-.

o A d
DOUBLE THROAT MIKES

Double throat mikes. Cau be adapled for use
wn.h mumc-l insttuments. §fil. P & P, 9

TRANSISTOR BATTERIES
Bave pounds this winter. PI'3 type replace-
mem 6 ior10{-. P. & P, 1/9. 12 for }&6, F. & P.

26, Limited stocka.
QW.

<=5

I
ALL MAIL ORDERS TO ()UI( BRIGGATE HOUSE Al)l)l(hss.

Postage rates apply to U.K. only.

TRADE JUPPLIED
ORDEES FROM
ABROAD WELCOMED

Telophone: 34708

SONA ELECTRONIC CO. (Dept.PW12) BRIGGATE HSE, 13 ALBION PL, LEEDS
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THE TRIPLETONE HI-FI MAJOR

PRICE ONLY £15.18.9 COMPLETE
Guaranteed 12 Months

A 12 watt quality amplifier moorporatmg negative
feedback, with a pre-amp for mic. and provision for
mic./gram mixing. Frequency response + 1 dB
15-20,000 c/s. Distortion only 0.15%. with Doisc
and hum —80 dB. Beparate Bass, Middle and
Treble lift controls, Valve line-up, 124X7, 12AX7,
EL84, EL84 and EZ8l. Push-pull output with
matching to 3 or 15Q. Fully isoiated power supply
fromm 200/250v. A.C. inpm., wn,h take-off for tuner
ete. Size 12 x 53 x 6in.

De Luxe Cage: l4in. x Sln. x 7fin., 30/~ extra.
New R.C.S. VALVES 3-day Guarantee

MAINS TRANSFORMER 200/250 v. A.C.
Postage 2|« cach iransjormer
BTANDARD 2500230, BtmA. .3 v. 3.3 a.

tapped 4 v. 4 a. Jtecliﬂer «m v. la, 5w,

Qa.or dv,2a, 22/8, d 28/6
M!NIATUR,E 200 V. 20 ulA 10/6
MIDGET 15/8
25 5. 17/8

g 250, 85 mA. 6.3 v. 3. .. 178
HEATER TRANS., 6.3 v., 1} a. oo 718
Dltw, t&ppcd 1.4, 2 3 4,5,63v. .. 8/6
6.3 v 10/8

GENERAL PURPOBE LOw VOLTAGE, 2 amp.
8, 9, 10, 12, 15, 18, 24, 30 v. 2/6

AUTO TRANSFORMERS 150 w. a

0, 115, 200, 230, 250 v. 500 w. 82/6

MULLARD *510" Mains Transformer .. 33/6

MAINS POWER PACKS. Reudy built  with

Transforiners, Rectitiers, Condensers, providing

H.T. and L.T. outputs.

200 v. 20 mA. D.C. 5.3 v. La. AC. .. 2§/8

220 v. 50 mA. D.C. 6.3 v. 2 3. A.C. .. 35/8

250 v. 80 mA. D.C. 6.3 v. 3.5 a. tapped 4v.

and 6.3 v. | a. tapped 5 v., v, 2 a. 45/8

INTERVALVE TRANSFORMERS. 3:1 or 5:1, 8/-.
0.P, TRANSFORMERS. Ifeavy Duty. 5/6, Multi-
ratio, 7/6. Multliratio heavy duty push-pull, to w-
15/6. Battery, 4/6. Sub. min, DLYE. 3V4, ete., 5/9-
10 w. O.P. matching trans. 8, 7, 15Q. 18

L.F,

. CHOKES. 15/10H. 80/653 mA, §/-; 1011, 85 mA,

10/6 10H, 150 ma, 14/-

1R5 8/- EBC41 8/-PCLB4  b/-
186 §/-[EBC31  §/-[PLSL 10/~
1T4 5/-|EBF80  5/-/PLS3  8/-
384 5/-|[ECB42 9/-lpyso  7/-
av4 8/-|ECH81 8/-/pYsl 8/
5U4 6/-|ECL80  8/-ipY82  7/-
5Y3 8/-|ECLE2 10/-ypgy g/-
P 7-|EF183  7-{1), 5
574 U22 k]
) 5/-|EF184 _7/-|URC -
GAMS 14, UBC41 8/
J [~(EF86  10/-| ;0
8ATS 7-Eiwe  8)-|UBCSL o/
8BAS 3 UBF89 5/.
ity 9/-[BL84  ¥/~|irat
gHES 9/-EY51 BV
6H6 S-EYR6 Bl UCLB‘Z 10/-
G5 2/-|EZ40  B/-|EF88 5/~
678 8/-|EZs0  7/-|EL4l 8-
837G 8/-|EZ81 71U Y4l 5/~
GKo 8/-MUl14 7/~ UY¥85  7/-
GK7G  b/~IDLY6  8/-[PCO7  7/~(ULS 7/~
6K8G  b/-|[EABCS0 5/-PCCS4  8/-|VRIS0 7/-
6NTM  5/-[EB9L  4/-[PCF80 /- /W8l /-

LF. TRANSFORMERS 7/8 pair
485 K/3 8lng Tuning Miniature Oan. 3 x | {in. dia.
High Q and good bandwidth. Data Sheets, *

NEW ELECTROLYTICS

TUBULAR TUBULAR CAN TYPES

1/350V  2/«|50/350V 5/8|8/600V 9/-
2/350V  2/8|100/25V 2/-116/450V 5/
4/450V  2/3|250/25V 3/-| 16/600V 12/~
8/450V  2/3|500/12V 8/-|16+10/500V 718
16 450V 3/-(1,000/12V 3/-|50/450V 8/~
32/450V 8/8[5.000/6V 5/-182-+32/350V 5/~

65/26V  1/9[8+8/450V  B8/6 |32+ 32/450V 6/-
25/50V  2/-|8+16/430V  8/9|50 +50/350V 7i-
50/25V  2[-|16+16/450V 4/3|G4+120/300V 11/6
50/50V 2/~ |824-32/350V 4/6| 100 +200/275V 12/8

TELESCOPIC CHROME AERIALS, 12 to :#3in., 6/6.
TRIPLEXERS Banda 111111, 12/8. COAX PLUGS, 1/-,
LEAD BOCKETS, 2/-, PANEL SOCKETS. 1/-.
OUTLET BOXES (Surface or tlush), 4/~ each.
BALANCED TWIN FEEDER yd. Bd., 80 or 300 ohmas,
TWIN SCREENED per yd. l/-. 80 ohms only.
Wirewound Ext. Speaker Oontrol 100} 8/-, 250 8/8.
WIRE-WOUND POTS. WATT. Pre-set Min.
TV Types. All values up to 10 ohms to 25K., 3/~ ea,
30K, 4/-. (Carbon 30K to 2 mey.. 3/-).
WIRE-WOUND 4 WATTS Pots. Long spindle.
Value, 50 ohma to 50K., 8/6; 100K., IG.
PHILLPS TRIMMERS. 0-10 pF., 3- 30 P, 14~
TRIMM) Ceramic. 30, 50 70 pF.. 8d.; 100pF
150pF., 1/3 230pl., 1/6; $00pF., 7nl)pF 1/8.
TV etc. TRIMMER, lOOOpF with knob, 2/-.
RESISTORS, Prelerred values. 10 ohms to 10 meg.
iw,iw, lw. 4d.; l‘w..s 2w

Hllzh stablhty t w. 1%, 2/ Pm(erred values

10 to 10 meg. ", 5% 100 to 22 ineg., 9d.

BB!MISTORS b/l 8/8: Cz2. 2/8; CZ3, 1/8.

5 watt 1/3
WIRE-WOUND RESISTORS

10 watt 2/-

15 watt 10 ohme—10,000 ohwa 2;_

12.5K to 25K 10 w. .. S .. e 3/~
Toggle switehes .. 2f~: d.p., 38,
APt 4 Min. Slide dp.d-L.. 316,

Yolume Controls; 80 .o%2. COAX
Linear or Log Tracks|geyiair spaced  4in.
Long spindles. Midget [ 40 yda. 17/6

5 K ohms to 2 Meg.|60 yde. 28/~ 6d. yd'
L.B., 3/ b.P, 4/} ——————————

2 T TP " > fdeal 625 lin LHLF.
Stereo L/510/6; D.P.1418 | Low Iozsl m:i'i vaE

1m log + Im.Afiog, 7/8 ' 1001t. 500 Mo/a 1/6Yd.

C.R.T. BOOSTER lI(A\Nl'()l{\l[‘l{\
for heater cathode short circuit or
tubes witth failing emisslon. Full
instructions supplled mains input.
Type A optional 23% and .)(W Imoq,
2v. or_4v. or 6.3v. or [0.8v.
State Voltage required. l'Rl(,l-, 10/6.

TINNED COPPER WIRE 16 to
ENAMEL COPPER WIRE l(u 2
32-10, 4/8; D.C.C. 28, 34,

2 owx., ilb., 3/6.
2/9;

, 3/6,
FULL WAVE BRIDGE SELENIUM RECTIF IERS:

2,

8 or 12 v. awp., 8/8; 2 a. 11/3; 4 a. 17/6.

14
CHARGER TRANSFORMEBS Tapped mput 200/

250 v. for charging at 2, 6 or 12 v., 1} amps.. 16/6;

2
4

amps., 17/8; 4 amps., 22/6. Circuit included.
AMP CAR BATTERY CHARGER with am-

meter, Leads, Fnse, (age, etc., for fiv. or 12v., 59/6,

BOOKS list S.AE.
Boys’ Book of ('rystal Scts . 218
W W." Radio Valve Data a 8
High Fidelity Speaker Ene osure 5/-
Valve and TV Tube Fquh.nh-nls 9/6

TV Fault Finding oo 5/~
Mullard Amplilier Manuai. . L. 8i8
Radio Valve Guide, Books 1, 2, 3,
4orb. - each
l'l xlctioal itadio Inside out .. 38
Master Coloar Code Chart, .. 1/8

‘Transistor Controiled Modals .. 7/8
Internationa! Radio stations .. 2/8

4 TRANSISTOR PUSH-PULL
o5 . AUDIO AMPLIFIER

A ready bnilt minature push-pulf amplitier with
Driver and output transiormers, 4 transistors,
Idesl for use with record players, iutercofos,,
BABY ALARMS, ete. Complete with jull

47/ instructions amti circuit.
Prioe av. Batt. 2/8. 24in. Speaker 1§/~

1964 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
8.W. 18m —30m. LATEST MULLARD, etc.
MW, 2o —550 m, ECHSI, Ll 89, EBCS1.
L.w. 800m 2,000m. EL84, KEZ80
12-mouth Gnarantee

A,C. 200/250 v. Short-Medium Long/Gram.
Ferrite Aerial A.C.V. 3 ohm output § watta.
Tape Sockets. Glass dial, horizontal wording
gize 13 x Tin. Aligned and catibrated, isvlated
Chassis size 134ia. x 7in. high 3 5tin. deep.
5.6 Carr. & 1oe. 4/6.

BAKERS

. .

*Selhurst
t OUDSPEAKERS [
THE

CONNOISSEUR'S

CHOICE

BAKERS
8in. JUNIOR SPECIAL
8w. 17,000 lines, 5 gns.
Foam Suspension 40-
20,000 c.p.s.

BAKER3
12in. GUITAR HEAVY DUTY 25w. 5 guns,
15 ohm voice coils. Uulimited Appllcations.
Response 20 to 10,000 cps. Mn"net 12, 000 lines.

Musical 1nst Ker,

BAKERS 12in. STANDARD 20w. 7 gns,
More powerful magnet 14,000 lines speoial sus- |
pension. 40-14.500 ops. Recommended where-
ever a high standard of reproduotion is desired.
BAKERS 12in. BASS 25w. 12 gns. A
New 1964 hizh power model. Aluminjum coif
Ytormer with magnetic damping 25-15.000 cps. ‘
Ideal for all electrio guitars.
DAKERS 15in, AUDITORIUM 35w. 18 gn:
Improved magnet alcomax with heavy plated
assembly, weight 18lbs., 17,000 lines, 20-
12,000 cps. Heat proofed coil former. Full
repair  gery. m- .\‘peciall made to order. Ulder
tipes up-d

LOUDSPEAKERS P.M, 3 OHM. 24, 3, 4, 5in.

7 x din., 15/8; 64in. Rola, 16/6; Sin. Flessey, 17/6; 1}
9 x 6in,, 8 x Hin., 21/=; 10 x 6in., 22/8; 10i. Rola
804-; 12in. R.A., 30, Double Cone Cerarnic
wagnet 10 w. 13 x 8in., 45/- Horn Tweeter. 28/8.
STENTORIAN HF1012. 10in. 3 to 15 ohms 10 w.
92/-; Sin. HF812, 78/-; Crossover CX3000. 83/-,
EXTENSION SPEAKER CABINET. Sin.. 16/6;
#jin,, 18/8; 8in.. 18/8; 10in., 28/8; ., 60/-.
TWIN GANG TUNING CONDENSERS. 865 pF..
Lin. x 1jn. x 13}in., 10f-; 500 pkF Standard with
tritutners, 9/-; widget. 7/8; with trlouners, 8/,
500 pF slow motion tuning smnrlud 8/-. Transistor
gaug 208+ 178 pF with trimmers, 10/8. SMALL
3 gang 500 pF, 17/-, SINGLE 365 pF, 7/6. SINGLE
10 pF, 25 pl, 30 pF. 75 pl, 100 p¥", 150 pF, §/8.
Solid dielectric 100, 300, 500 p¥ 3/6.
CONDENSERS. 0.001, 7 kV, T.C.(2, 5/6; 20 kV, 8/8;
0.1, 7 kV, 8/8; Tubular 300 v. 0.001 tu .03, 8d.; 0 1,
1/=; 0.25, 1/8; 0.5:350v., 1/9; 0.1/35uv., 8d.; 0.1/
1000y, 1/9; 2000y, 0.01, 149; 0.1, 3/6, CER,AMIC
CONDS. 500 v. 1 pF to 0.01 mfd., §d.

SILVER MICA CONDENSBERS, 10% 5 pF to 500 pF
9d.; 600 pF to 3,000 pF, 1/, Close tolerance
(+1 pI) 2,2pF to 47pF, 1/-, Ditto 1% to 30pF
to X15pF, 1/-. LUOUpF to 5.000pF, 1/8.
FERGUSON QUALITY AMPLIFIER 4 watts.
6} x 5 x din. Muilurd Valves, Mains Transf., 200/
250V, Voluwe and tone controls. Sensitivity
200 m.v. Response 25 to 20.000 cps. Price
49/8 en. or 2 uuite wnatched for Htereo, 89/6,

WAVECHANGE SWITCHES
8 p. 4-way 2 waler long spindle, .. .. 8/6
eway or 2 p. 8-way loug spindie . 3/8
-way of 4 p. 3-way long spdie .. 8/8
3 p 4-way or 1 p. 12-way lony spindle .. 3/6
Waveehange “MAKITS”, Wafers avail-
able: 1 p. 12 way. 2 p. 6§ way, 3 p. 4 way,
4 p, 3 way, 6 p. 2 way, 1 waler switch, 8/8;
2 wafer switch, 12/6; 3 wafer switch, 18/~
additional wafers up to 12, 3/8 each extra.
Valvehotders. EA50, 8d. B12A, CRT, 1/3. |
Engl. and Amer. 4, 5 and 7 pin, 1/s.
Mazda and Int. oct., 8d.; B7G, B8A, BSG, |
A, 911.. Ceramic EF50, BTG, B9A, int. oct.,
1/-. B7G, BYA cas 1/- each. Valve Dplugs
B7G. BYA. int. octal., 2/3.

lll(;ll GAIN TV I'RL--HIPLII-‘IFRS
to 5. 18d.

B.C. Channel 1
ECCM valve. Kit price 29/6 or 4 16
with power pack. Detajls 8d. (PCC84
valve if preferred). Coils only 9/6.
BAND 11 L. T.A.—Same prices.
Tunable channeis 7 to 13. Gain 17dB.
Circult and colls only, 8/8. Chassis 4/9.

Post 1/- (unless otherwise stated)
C.0.D, 2/- extra. Full jist 1/-.

RADIO COMPONENT

All enguirics answercd by cxperts.
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THE “INSTANT” BULK TAPE
ERASER AND RECORDING HEAD
DEMAGNETISER

2001230 v. A.C.

me-ﬂ
S.A

PLASTIC RECORDING TAPE
Double Play 7in. reel, 2,400it. 42/- Spare
5in. reel, 1.200ft. 25/— Plasi,lc
- eels
Long Play 7in. reel, 1,800ft. 22/6
53in. reel, 1,200f¢. 17/8 | 3in. 1/8
bin. reel, yhoit. _ 15/6 | 2in- -
Standard  7in. reel, 1,200ft. 17/8 | 5iin. 9/-
Sin. reel, 600ft. 11/6 | 7in, 2/6
“EANISPLICE” Tape Splicer 5/-
Leader tape 4/68; Splicing tape 3/-.

CRYSTAL SET BOOKLET 1/-.

CRYSTAL DIODE G.E.C. 2/-. GEX34, 8/-. 0A81, 8/-.

HIGH RES. FHONES, 4,000 obns, 15/-. 2,000 ohms,

12/8. MOVING COIL PHONES, 100 obins, 10/-.

SWITCH CLEANER. Fluid eqguirt spout. 4/8 tin.
S

[ ”

611 TRANSISTOR RADIO
First class components to make a 6
transistor 2 waveband superhet chassis.
Ideal for portable or table radio. All
parts including BVA transistors, ferrite
aerial, with car aerial coil, printed
circuit, 84n. x 2iin., but EXCLUDING
Speaker and cabinet. £4 5 0
Speakers, 35 ohms, 6x 4in., 21/- »
5in., 17/6: 3iin., 15/6.

BULGIN PLUGS AND SOCKETS. Non-reversible
P74, 2-pin, 4/3; P73, 8-pin, 4/6; P194, 6.pin, 6/8
JACKS, English open circuits, 2/8. Cloged circuit,
4/3, Grundig type, 3-pin, 1/3. Grundig lead jack, 3/8.
JACK PLUGS. English, Type Bcreened, 8/-;
Grundig 3-pin, 3/8; Phono Plugs, 1/«; Bockets, ed.
ALADDIN FORMERS and cores, }in., 84.; {in., 10d
03|u Formers, 5937 or 8 cans TV1 or 2, }in. |q
2%in., or }in. 8q. x 11in., 2/- with cores.
BLOW MOTION DRIVES. 6:1, 4/8; 36:1, 10/
SBOLON IRON, 25W, 24/-; 65W, 29/-
ANTEX SUB-MIN IRON, 15w. 200 or 250 v., 82/6.
BENCH STAND for above, 12/6. B8pares In stock.
Paxolin Panels, 10 x 8 X yyin., 2/-.
Miniature Contact Cooled Rectifiers,
250V, 60mA. 7/6; 250V, 85mA, 9/6. Setenium
Rect., 300V, 84mA, 5/-. K3/25, 600V, 5mA, 5/-,
RM4, RM5, 154100, 14A116, 10/- each. FC3l,
£20/-. TV ete. Sitlcon Sub-Min. Rectitiers,
250V 450m A, 10/-; 250V, 150mA. 5/6.

MARTIN TAPE PRE-AMPLIFIERS
(PLAY-BACK THROUGH YOUR
OWN AMPLIFILR)

For Coliaro 2 Track IDecks 8 gns.
COMPLETE RECORDING & PLAY-
BACK AMPLIFIERS
For ? Track Collaro £11.11.0
TAPE DECKS
Collaro Studio 2 Track £10,15.0
B\l{ TD2 2 Track Tape Deck £7.5.0
C Record/Erase 1leads, 2-track
d=track £5.10.0

or lower 35/-pr.

MAINS DROPPERS. Mideet adjustable slide
0.3A, 1,000 ohms, 8/-; 0.2A, 1,200 ohms, 6f~;
0.15A, 1,500 ohms, 8/-; 0.1A. 2,000 ohma, @/,
LINE CORD. 3-way 100 ohms ft., 1/= ft.

MIKE TRANSFORMERS. 50-1. 3/9.

P.V.C. Covered Wire, single or stranded, 2d. yd.
Sleeving, 1 or 2 mm.. 2d.; 4 min., 3d.; 6 ., 5d. vd,

B.T.H, TAPE MOTORS. 115 v. A.C., 28w, Pair
for 230 v. (in series). 12/6. Post iree,

SPEAKER-FRET. Cold Maroon or Green Cloth
17 x 25in., §/-; 25 x 35in., 10/-. Tygan, various colours
b2in, wide from 10/- ft.: 26in. wide from 5f= ft.
Samples 1/-. Expanded Metal, Goid, 12 x 12in., 8/-.
Panel mounting fuse holder, 2/-. Funses 1{in. 60mA-
54, 8d, Insulated eide cutters, 3/8. 1ib Strippers, 3/6

RADIO AND TELEVISION SPARES

Al leading makes, volume controls,
ete.fline output transtormers, cte.,
. A. valves (eurrent and obsolete
types).  Send S.ALL for quotation.

WEYRAD P50

COILS AND TRANSFORMERS FOR
2-WAVE TRANSISTOR SUPERIIET
Long and Medium aerial—RA2W 6in. rod
208 PF tuning, with car aerial cotl 12/6
Osc. Coll P50/1AC 176 pF tuning 5/4
1st and 2nd 1.F. P:}O/ZCC 470 ke/s 5/7 each
3rd 1.F. P50/3CC 6/-, Spare Cores. 6(1.
Driver Transformer—I.FDT4
Wavechange Slide Switch d.p.d.t. 3/
Printed Circuit—PCAL. Size 22 x 8iin.
Ready drilled and printed 9/8
Volume Control, 5K-DP 4/8
£5 ohm Speakers, 8iin,, 15/8; 5in., 17/6
6 x 4in., 21/,

J.B. Tuning Gang with trimmers 10/6
Constructor's Booklet -
3 ohm O.P. Trans. O.P.T.1 10/8

NEW MULLARD TRANSISTORS
OC71 /-, OC72 7/6, OCB1D 7/8, OCB1 7/6,
0C44 8/-, OC45 8/-, OC171 10/8, AF117 9/8.
Sub ‘\Hmaturo Condensers. 0.1 m¥Pd,
30v., 1/3.1, 2,4, 5, 8, 16, 25, 30, 50, 100 mFd,
15 volt. 2/6 ea. Transistor Holders, 1/3.

SINCLAIR  “SLIMLINE” RADIO

Earphone ferrite aerial, 3 x 1} x lin.
Kit 49/6. No_aerial required.

SINCLAIR Kit, 59/6.

465 ke/s. SIGNAL GENERATORS
Price 10/6, ready made with valve 155.
POCKET SIZE 2ix4ixlin, One resistor
to change, full instructions supplied.
Battery 8/6 extra. Details Free.

Coils Wearite **P'’ Type, 4/- each.

Osmor Midget Q" type, adj. dust core,
from 4/- each. All ranges. List S.A.E,
Repanco DRR2. L. and Med. T.R.F.
with reaction, 4/8. Med., wave D.R.. 3/6.
Ferrite Aerials, M., 8/9; M. and L., 12/8.
Osmor Ferrite Rod Aorla]s. L. and

for transistor circuits, 10/-

Ferrite Rods, 8 x iin., 6 x iln 6 x ﬁln 3/-.
H.F. Chokes, 2/8, Osnior QCl, 6
T.R.F. (0114, AJHF, 7/- pair; HA‘( 3/6.
Screwdriver, 5in.. 8d. Test Prods, 2/9 ca.
Neoside lnmmlng ‘Tool, 1/9.

Neon Mains Tester Screwdriver, 5/-
Multicore Solder, 4d. yd. Dispenser, 2/8.

Blank Aluminium Chassis. 18 s.w.g.

4 sides, riveted corners, lattice ﬁxmg

holes, 2bin. sides, 7 x 4in., 4/9; 9 x 7

b519; 11 x 7in., 8/9; 13 x 9in., 3/8, 14x 111n 0
15 x 14in 12/8.

10/8;

i nets, 18 s.w.g..12x 12in.,
4/8; 14 x 9in., 4, 2'x 8in., 3/ 10 x 7Tin..
2/3: 8 x 6in., 2/-; 6 x 4in., 1/6.

MICRO-6,
Transistor

4 Channet Mixer with
separate input-output controls 59/8.

“THE POWER MITE” 45/- 200/250V.
PM9 Mains Unit 9 voit for Transistor
Riatios. Same size as P.P.9.

19/86.

Mintature PP3 model,
ADASTRA 3-3 AMPLIFIER 3 WATTS

A.C.  200-250V. Valves KCLS6 and
EZR80. 3 ohms output. Controls: bass, |-

trebie and yotume, Separate front panet
with de luxe tinish. Quatity mains trans-
former. Enamelled cha
3in. Price £5.9.6. Detai

‘*Performs agreeably well" (The Gramophone)

COMPONENT SHOP 337 WHITEHORSE ROAD

SPECIALISTS

Buses 133 or 68 pass door. S.R. Station, Selhurst

WEST CROYDON

Telephone: THO 1665
Export welcome, Send remittance,
ond exzira postage, no C.0.D.

BUILD YOUR OWN
RECORD PLAYER
FROM £9.19.6

AND
SAVE
POUNDS!!

4Speed Autochanger or single Player
units with Brand Nev tone vde tuxe
Cabinets 17 X 15 X 8bi rungmamllv,
gilt finish elips and 15 Used
Famous Make for 20 gns. miode
Ready eut out motor board 14 x 13in.
Front bhaftle with 7 X din. high flux
loudspeaker and 3 watt 2 valve U
UCLs2zonplifier built on metalehassis
23in. Quality 3 ohm wvutput.
er, low hum tevel circuit
Volnme d Tone controts.  3-core
safety mains lead. All items fit to-
gether perfectly. instruc-
tions enable asse
only 5 wires to join! l:!-monlh written
guarantee. Available separately or
package deals as below.

AUTOCHANGE KITS8 COMPLETE (as above)
B.S.R. Monareh ., .. £11.10.6 P.P, 5/6
Garrard Aetoslim . . .. £12.18.n P.P. 5]6

SINGLE PLAYER KIT8, Complete (as above)
B.S.R. Junior oo .. £9.19.4 P.P.5/8

Garrard SRP10 .. .. £11.5.0 P.P. 5/6
OR SEPARATELY

Cabinet with board 14 x 13in.

cut out to your choice ,. £3.9.# P.P. 3/8

Amplifier with 7 x 4in. speaker £3.17.3 P.P. 2/6
AUTOCHANGERS

B.S.R. UA14 . .. £519.% P.P, 4/6

B.S.R. UA15 Slimline . £68.17.8 P.P, 4/8

Garrard Autoslim , , .. £6.17.5 P.P. 4/6
SINGLE PLAYERS

Garrard SRP10 ., .. 2554 P.P.4/6

E.M.L auto stop/start ., £5.6.4 P.P. 4/8

B.S.R. Junior aa .. #£3.7.6 P.P. 3/6
TRANSCRIPTION UNITS

Garrard 4HF . .. 215.154 P.P, 5/-

Phillips AG1018 .. $£12.5.n P.P. 5/~
Garrard AT8 .. £210.10.n P.P. 5/-

BARGAIN XTAL PICK-UP ARM
Cor~vlete with ACOS LP-78 l’umover Head, 20/-
Re; 8- d 15/-.
Mono ACOS Xtals 15/- S(ereo Ronnecte 30/«

BARGAIN SINGLE PLAYER KIT 200250 v. A.C,
5 15 0 (less vabinet)
- 0 Post H/-
With 2-stage Amplifier; 3 watt; 2 valves, UCLB&
UY35. Higb-flux 5in. speaker; 4-speed B.S.R,
Turatable, 18, 33, 45, 78 r.p.m.; Crysal Pick-up
for LP/STD. Reoords, 7in. 10ia., 12in.; Cut out

Mounting Boards 121 x 8jin.

ARDENTE TRANSISTOR TRANSFORMERS
D3035, 73 CT:1 Push-pull to 3 ohms output 1l/-

D3034 1.5:1, C.T. Pushepull Driver 11/~
D3058, 11501 Output to 3 ohms, ete. 11/-
D239, 4 Drlver. 2in. x hn. x din. 11/8
D240, 8 11/

5:1 Driver, 1in. 1 $in. ]
ARDENTE TRANSISTOR VOLVME CONTROLS
VC1545, 5K with switch dis. .9in. 6/8

SUB-MIN, EARPIECE Xtal or magnetin 78
SUB-MIN, JACK AND PLUG 2.5 or 3,5 mm. 3/6 pair

‘URE PANEL MFITERS
. sq. Precision je\\ellpd bhear-
mg~.':“u accuracy, silvered dials, btack
numerals and fine pointers, zero
acljusunentg;‘lléew on front «f meter,

MINE
Size 1

0-150 mA pocket size with Zn. scale

CRYSTAL MIKE INSERTS, 8/6
High outbut. Size 1in. dia.x ¢in
ACOS MIC, insert 11in. dla. x jin.  8/8

UXESTICK MIKE 35;-

GUITAR CONTAL 15/6
MOVING COIL hlll\h. high or low
impedance. 90/~ FLOOR STAND, 57/-.

1mA B0 .. 39/6

5mA .. 27/8 5004 .. 32/8

300V .. 276 8" Meter 35/-
MOVING COIL MULTIMETER TK 20a,
0-1000 v. A.C./D.C., ohms .0-100k, etc., 49/6.

TANNOY Carbon Iland Mike...... 5/8 .
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L WIRELESS December, 1964

T s ST RTTA

"
TEST INSTRUMENTS =
HI-FI EQUIPMENTE_—':
ts anyone can build

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

A KIT FOR EVERY INTEREST

¥

# Hi-FI FM. TUNER. Tuning

# range 88-108 Mc/s. Tuning unic
(FMT-4U)  with 107  Mc/s
I.F. output (£2.15.0 inc. P.T)
I.F. Amp. (FMA-4U) complete

with cabinet and  valves.
((IJ.J.O{. Total kit £15.18.0
I Assembly can be arranged.

SW HI-FI MONO AMPLIFIER. Model MA-5. A low-priced
well designed amplifier. Printed circuit construction makes 1t
easy to build. Kic £10.19.6. Assembled £15.10.0
“COTSWOLD" HI-FI SPEAKER SYSTEMS. MFS or Standard.
Range 30-20,000 c/s. Kit £23.4.0. Assembled £30.15.0
MONO CONTROL UNIT. Model UMC-I. Ideal for use
with MA-12 or similar amplifier. Kit €8.12.6. Assembled £13.12.6
HI-Fl EQUIPMENT CABINETS. Large range, in kit form
or assembled and finished, incl. record housing range, available to
meet various needs. Details on request. from £7.7.0 to £37.16.0

FOR HOME, WORKSHOP, LABORATORIES

AMATEUR BANDS RECEI-
VER. Madel RA-l. Covers
all Amateur Bands from 160
to I0m. Speciai featuras incl.
half ‘attice crystat filter, 8
valves, signal strength S
cunin mecer, tuned R.F.
amplifier stage, Kit £39.6,6

Assembled £52.10.0

WY

6W DE LUXE AMPLIFIER. Mode! S-33H. An inexpensive
Stereo-Mono amplifier, with high sensitivity, Suitable jor Decca
Deram Cartridge. Kit £15.17.6. Assembied £21.7.6
6 TRANSISTOR PORTABLE. Model UXR-I. Prealigned
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real
hide case. Very easy to build. ... .. Kit £12,11.0
SHORTWAVE TRANSISTOR PORTABLE. Model RSW-LI.
Two short bands, trawler and medium wave .. Kit £19.17.6
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. PT.) and I.F.
Amp. £21.16.6. Printed circuit board. Total ... ... Kit £26.10.0

SEND FOR FRE E BRITISH HEATHKIT CATALOGUE — MANY MODELS TO CHOOSE FROM

Assembled models also available: prices on request—D eferred terms available over £10.

Free delivery U.K.

QOSCILLOSCOPE. Mode!
lo-12U. Wide band amplifiers
essential for T.V. servicing, F.M.
alignment etc. T/B covers 10 ¢s-
500 kefs in S ranges. Kit £32.12.6.
Assembled £41.10.0.

The ideal low-priced ‘scope.

Sin.

“OXFORD” DE-LUXE TWO
WAVEBAND TRANSISTOR
PORTABLE. Model UXR.2. The
ideal domestic, car, or personal
portable receiver. 10 Semi-con-
ductors. Send for full decails.
£14.18.0 Kit (inc. P.T )

Assembly can be arranged.

PA AMPLIFIER. Model PA-I. 50W output.
For vocal and instrumental groups, guitars, etc.
4 inputs, 2 speakers, Tremolo. Send for full dezaiis.
Kit £54.15.0 Legs optional extra 17/6 set.
Assembled £74.0.0.

sOW POWER AMPLIFIER. Model MA-S50.
Ideall for PA work etc. Kit £19.18.0. Assembled
£27.18.0.

24in. PORTABLE SERVICE OSCILLOSCOPE. Model OS-I.
An ideal light, compact 'scope for servicing and generai work.
Printed circuit construction, Kit £22.18.0. Assemblad £30.8.0
"MOHICAN" TRANSISTOR GEN-COVERAGE RECEI-
VER. Model GC-1U. An excellent portable tor the short wave
listener. .. Kit £37.17.6. Assembied £45.17.6
VALVE VOLTMETER. Model V-TA. Measures up ot 1.500

COMMUNICATIONS TYPE
Model RG.I. An exceilent iow cost recsiver
freq. cov.: 600 kc/s-1.5 Mc’s, 1.7 Mc/s-32 Mcls.
A two speed tuning drive. R.F. “front end" supp-
lied assembled, aligned and tested. Send for details
Kit £39.16.0. Assembled £53.0.0.

RECEIVER

RG-|
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. 0-150uA—15A D.C, 0.2Q to 20M() 44 in. 50uA

meter. ... .. Kit £)2.18.0. Assembied £18.11.6
R.F. SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s

v (D.C. and r.m.s.) and 4,000 pk-to-pk. Res. O.I€) to 1,000 M{J.

. fundamental, 200 Mc/s on harmonics. Up to 100 mV output all
Kit £13.18.6. Assembled £19.18.6 bands. s . Kit £13.8.0. Assembled £19.18.0

TELEVISION ALIGNMENT GENERATOR. Model HFW.I.
Accurate alignment of TV receivers achieved in minimum time
at low cost. Covers 3.6 to 220 Mc¢/s fundamentals.

£34.18.0 Kit. £44.10.0 Assembled

AMATEUR TRANSMITTER
Model D X.40U. Self-contained.
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. Assembied £45.8.0.

AMATEUR TRANSMITTER.
Model DX-100U. Covers all
amateur bands. 160-10 m. 150 w.
D.C. input, self contained with
power supply.

DX.i00U
Modulator, VFO Kit £79.10.0. Assembled £104.15.0

(Y BN BNy BN S Sy B B S B e G B e e i A

J Send me FREE BRITISH CATALOGUE (Yes/No)
DAYSTROM LTD, |} ==

t
o i P 1
Dept. P.W.12, GLOUGESTER, ENGLAND | |, " = i
A subsidiary of Weston Instruments Group. manufacturers of the I

WORLD’S LARGEST-SELLING ELECTRONIC KITS | - -1
h‘n:“-"-"-—-----_-----P—wz!
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Editorial and Advertisement
Offices:

PRACTICAL WIRELESS

George Newnes Ltd., Tower House
Southampton Street, W.C.2.

© George Newnes Ltd.,, 1964

Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London.

SUBSCRIPTION RATES
including postage for one year
To any part of the world £1.9.0
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The Editor will be pleased to consider
articles of a practical nature.  Such
articles should be written on one side
of the paper only and should contain
the name and address of the sender,
Whilst the Editor does no! hoeld himself
responsible  for  manuscripts every
effort will be made lo return them if a
stamped and addressed envelope is
enclosed. All correspondence intended
the Editor should be addressed;

Editor.  PRACTICAL  WIRELESS,
George Newnes, Ltd., Tower House,
Southampton  Street, London, W.C.2.
Owing to the rupid progress in the
designs of twireless apparatus _and to
our ¢florts lo keep readers in touch
with the latest developments, we give
ne warranty that apparatus descrived
in our columns i3 not the subject of
letters patent.
Copyright in  all

and__ articles

graphs :
PracricaL  WIRELESS 1S specifically
reserved  throughout  the —couniries
signatory to the Berne Convention and
the U.S.A. Reproductions or imitations
of any of these are therefore expressiy
forbidden, PRACTICAL 58
incorporates “‘Amateur Wireless.”

drawings, photo-
_published  in
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Pirate Saboteurs

RE-WAR amateurs were obliged to call “Test” on each

transmission; today they call ““CQ” like amateurs in other

countries. This neatly illustrates a changing of attitude.
Before the war, the amateur was encouraged as an experimenter
and a potential radio operator in times of National emergency;
today he is operating on sufferance. He is grudgingly tolerated,
but is liable to be pushed around, his scope restricted.

Our national radio society, the RSGB, has fought long and
tough battles to resist encroachments into amateur territory.
1t has struggled to retain frequencies, to get more. With other
national societies it has done what it can to resist strong pressures
for chunks of amateur bands from broadcasting, commercial
and military services. The RSGB has done yeoman service in
keeping so much for the amateur, but even so we have lost valu-
able (and irreplaceable) air space since the war.

It is manifestly obvious that in the incessant fight to retain the
privileges of the radio amateur (for they are privileges and not
rights, as many fail to grasp) it is incumbent on each individual
amateur operator to conduct himself on the air in a manner, if
not exemplary, at least not provocative.

It hardly needs stating that the continual efforts of national
societies and responsible operators can be placed in jeopardy by
the irresponsible behaviour of a few. Pirates notably sabotage
and mar not only the good name of amateur radio but proffer,
on a plate, strong arguments to those who wish to reduce even
further the still reasonable freedom of licensed amateurs.

Dealers can help clean up the current situation by refusing to
sell transmitting equipment to all-comers. The fact that a licence
is necessary (or that certain equipment is not operable on
licensed frequencies) is never pointed out to customers. And it
must be patently obvious to store assistants that they frequently
sell such equipment to unsuspecting youngsters who thereafter
run the risk of fines and confiscation, not to mention possible
disruption of existing radio services.

Ideally, of course, it should be illegal for anyone to purchase
transmitting equipment except on the production of & transmit-
ting licence—as it should be for any shop to self such equipment
to non-licensed customers.

From the would-be operator’s point of view the remedy is
simple. The Radio Amateur Examination requires only a basic
knowledge unlikely to strain the abilities of the genuirne enthu-
siast. It covers only subjects which any active amateur must
know to operate his station.

The cold fact is that anyone incapable of passinz the RAE
cannot really expect the privilege of putting a transmitter on the
air. It has never stopped the real enthusiast.

A good deal of literature, including sample papers from
previous examinations, is readily available. Our own new series
on the RAE, too, we hope, will be of help to those aspiring to a
“ticket”.

Taking it all round, it seems that there is no real justification,
or excuse, for amateur radio piracy.

WA TR RHE TR inn s

Our next issue dated January will be published on December 4th
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NEWS AT HOME
AND ABROAD
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Communications in the Caribbean

TNGINEERS of Cable and Wireless (West Indies) Lid., have
recently carried out an extensive survey of the Cayman Islands
in the Caribbean. preparatory to the installation of internal and

external communications equipment in these Islands. Precise details

of the equipment and circuits to
available. However,
planned for Georgetown,

Miniaturisation in Hearing Aids

FOR many years Mullard

developments have contri-
buted to the gradual improve-
ment and miniaturisation of
hearing aid devices, and at the
recent London convention of the
Society of Hearing Aid Audiolo-
gists, the company demonstrated
circuits which may soon be intro-
duced to continue the trend
toward smaller aids.

With devices such as those
shown at the Convention, hear-
ing aid manufacturers are advan-
cing from the * behind-the-ear”
instruments, once considered
tiny, to ‘‘in-the-ear ™ types. The
kind of device which is making

the transition possible is the
integrated circuit module on
show by Mullard, measuring

only 2mm x 2:5mm x 1mm. This

i
Fere ¢ Mullard integraotea d.c. coupied
amphifier (lower right) and an epitaxial
transistor are compared to a pin.

a fully automatic
the

be operated has not yet become
telephone exchange is

principal town, which will
initially provide for 400 lines. A
new wireless station is :lso
planned which will link Grand
Cayman with Jamaica by an h.f.
circuit.

The Georgetown telephone
exchange will also serve West
Bay. Boddentown, North Side
and East End.

The Cayman-Jamaica link
will provide the islands’ external
communications by  carrying
composite teleprinter and radio
telephone circuits. The latter
facility will be made capable of
being linked over the Jamaica-
Florida cable into the inter-
national telephone system.

The two islands Grand Cay-
man and Cayman Brac will be
connected by another radio tele-
phone link, which will give the
latter access to the international
services as well.

These plans were announced

plastic encapsulation contains were silicon planar expitaxial after the Islands had accepted
what is effectively. a three-stage runsistors measuring only Cable and Wireless’ offer to
d.c. coupled amplifier made from [-Smm round by 1-8mm long, install, maintain and operate all
a single slice of silicon. and pinhead Tresistors only their internal and  external

Other components exhibited, 1-7mm in diameter. communications.

Ll - Ll
Photo-electric Equipment will Detect Fog

I\IODULATED photo-electric  which is situated at the entrance horn which ceases operation

equipment supplied by Lan- to Carlingford Lough, will span when visibility clears.
cashire Dynamo Electronic the 1.300 yards to the north bank The equipment consists of a

Products Limited (part of the
M.L. Group), is to be installed at
the Haulbowline Lighthouse in
the Irish Republic, to detect fog
and mist.

Theequipmentin the lighthouse,

of the estuary with a light beam.
Once this beam is broken by poor
visibility, i.e. fog, mist, snow,
rain, an integral relay system
automatically brings into opera-
tion a large Swedish-made fog

'
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light projector unit and a light
receiver unit, each fitted with a
6in. lens, precision optical view-
ing sights, and a sensitivity con-
trol on the receiver unit for
adjustment of the operating level.
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BBG RESEARGCH SCHOLARSHIPS

"HE Engineering Division of the BBC provides a number of
research scholarships at United Kingdom Universities. intended

to provide selected honours graduates with the opportunity to work
for a higher degree. the subject chosen for post-graduate study being
within those fields of physics or engineering that have an application
to sound or television broadcasting. Scholarships this year have

been awarded to G.
Trinity College, Cambridge, and
B. J. Vieri of Birmingham
University.

Mr. Brown’s research will be
on the microwave spectroscopy
of maser materials. while Mr.
Smith will be concerned with
photo-electronic image delay and
storage tubes.

Mr. Vieri = will, under his
scholarship, continue and com-
plete the research he has been
conducting for the past three
years on the automatic band-
width reduction of television and
facsimile channels by statistical
encoding.

Brown of Durham University, R. W. Smith of
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RADAR SIMULATOR
FOR EIRE
FQU]PMENT that can simu-

lite a surveillunce radar has
been ordered for the training of
air traffic control persennel at
the Shannon International Air-
port. County Clare. Eire. The
transistorised  radar  simulator
will be supplied by a division of
Selartron Electronic Group Ltd.

New Cable Factory in Scotland

"THE demand for high voltage oil filled cables has increased so
rapidly. that Scottish Cables Limited are to build a new factory

at Renfrew for their manufacture.

This was announced recently by Sir William McFadzear.. Chair-
man of the BICC Group. whose research organisation has been at
the disposul of Scottish Cables during the planning of a £3 million
expansion programme, of which the new factory is part.

The factory. with a floor area of approximately 160.000 sq. ft.,
will be equipped with a highly specialised plant for the manufacture
and testing of single core und 3-core oil filled cables for voltages up

to 130.000.

NEW RECEIVERS ARE AUTOMATICALLY TUNED

A RADIO receiving system in

which the receiver performs
all tuning operations entirely
automatically. has recently been
introduced by the Marconi
Company Limited.

The system has been designed
to cut both capital and running
costs for high-grade h.f.
communications by taking advan-
tage of new techniques and
methods of construction. These
include transistorisation through-
out and the use of printed circuit
techniques and modular construc-
tion.

The result has been more
reliable. more stable and smaller
equipment (the overall size has
been reduced to a third of that
of previous designs) automatic
operation as far as possible. and
very rapid frequency changing.
The valve and the telegraph relay
have been elimirated complerelv.

A Marconi Self-Tuning (MST)
h.f. communications system
enables one man. at a central
point. to control every receiver.
Simply by setting decade dials on
a frequency sythesizer unit to the
required frequency. and pressing
a button. he initiates the sell
tuning action of the equipment
and within 24 seconds all stages
of the receiver are accurately
tuned to the new frequency.

The MST  communications
system includes three separate

receivers; a dual-diversity tele-
graph recciver, suitable for diver-
sity reception of fsk. or four
frequency diplex signals; a dual-
diversity i.s.b./s.s.b. receiver, and
a single path Ls.b./s.s.b. receiver.

The associated units making
up the complete system include
the frequency synthesizer, a dis-
play and control unit, and a
master frequency source.

The fully transistorised synthe-
sizer provides the high-stability
first oscillator input to any of the
MST receivers and a 100kc/s
signal used for carrier reinsertion
and for generating the second

Te

oscillator signal where a.f.c. is
not used. Its coverage is from
3:0000 to 30-9999Mc/s. in steps
of 100c/s, permitting any one of
250.000 frequencies to be selec-
ted.

This  synthesizer requires a
IMc/s master frequency signal
of a high accuracy and stability
and this can be provided by the
master frequency source.

In creating this new communi-
cations system, Marconi’s have
achieved reductions in size and
cost of equipment: staff and cost
of both operation and main-
tenance.

The control panel of a Marconi Self-Tuning receiver.
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A NEW RECEIVER FOR THE S.W.L

WAVE
SUPERHET  and

simple Alignment Oscillator

by H. Webster

short wave radio either by way of the

familiar detector and Lf. receiver or alterna-
tively via the vr.f. receiver in which u stuge of
radio frequency amplification is interposed
between the aerial and the detector stage.

These combinations have long been a favourite
with the amateur, and although receivers of this
type can be quite sensitive, particularly on the
lower frequencies, they suffer from several serious
defects. The most important of these are lack of
selectivity, blocking by strong signals and the
occurrence of dead spots when the aerial is directly
coupled to the detector stage. A further, though
possibly minor defect, is the element of skill
required for the reception of weak signals.

Although the superhet receiver offers greater
gain and selectivity, many beginners are deterred
by the apparent complexity and the alignment of
such a receiver.

It is true that a superhet receiver can be quite
complex when one considers multi-tuned stages,
automatic volume control systems. noise limiters
and the like, in actual fact a good basic superhet

:[\1 ANY constructors make their introduction to

PRACTICAL WIRELESS

December, 1964

recciver can give an extremely good performance
on the short wave ranges. Even without the fore-
going items the performance is vastly superior to
that of the t.r.f. type ol receiver.

The receiver described in this article 1s intended
to bridge the gap between the usual t.r.f. receiver
and the more ambitious type of communications
receiver. Although the receiver is basically quite
simple and devoid of frills it gives an extremely
good performance on all wave ranges. Careful
attention has been paid to screening and to the
use of good quality. low loss components in the
receiver. Plug-in coils are used. the slight incon-
venience entailed in band changing being out-
weighed by the gain in efficiency and ease of
wiring.

Utilising Denco Maxi-Q coils, ranges 3, 4 and S.
the receiver covers 1'67 — 31-:5Mc/s, but the
range can be extended to cover the medium and
fong wave band by the use of the appropriate plug-
in coils. Slight modification may be necessary if
such coverage is desired. The modifications are
quite simple and entuil the substitution of C1, CZ,
C3 with 0-1uF capacitors. The appropriate padding
capacitors Cpl and Cp2 are also required in the
oscillator section. As an aid to alignment, a simple
alignment oscillator is also described.

CIRCUIT DESCRIPTION

The circuit diagram is shown in Fig. 1. The in-
coming radio frequency signal is fed via the
combination of L1, L2, VCI, TCl to the signal
grid of V1 which is a triode hexode frequency
changer. The oscillutor section of VI injects a
signal whose frequency is determined by L3 and
the associated capacitors. This signal is such that
it is always higher than the signal frequency by
1-:6Mc/s. Mixing of this higher frequency with the
signal frequency producgs an intermediate
frequency of 1-6Mc/s in the anode circuit of VI,

The intermediate frequency transformer i.f.t.1
after rejecting unwanted frequency components
produced in the mixing process, passes the if.
signal to the grid of V2 which is a variable mu
nentode. After further amplification by V2 the if,
signal passes to the grid of V3 which 18 4 medium
impedance triode.

The detector V3 is of the so called infinite
impedance type in which the load resistance is in
the cathode circuit. Since considerable negative
current feedback occurs. distortion is reduced to a
very low level. At the same time the input impe-
dance is extremely high and little loading of the
grid tuned circuit occurs. In other words the
selectivity is increascd. Because some radio
frequency component is invariably present in the
output almost complete elimination is affected by
C10 and C12. These capacitors have low reactances
at radio frequencies and high reactances
at audio frequencies. The resulting audio signal is
fed via Cl1 to the volume control VR1 and then
on to the grid of the first audio valve V4, which,
like the detector valve is a medium impedance
triode. V4 is resistance capacity coupled to the
output valve V5 which is a beam power tetrode.
Provision has been made for headphones by the
insertion of a jack socket in the grid circuit of V3.
When phones are used the output stage is rendered
inoperative.
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DESIGN CONSIDERATIONS

The intermediate frequency of 1-6Mc/s was
chosen in preference to the more usual value of
470kc/s for two reasons. I7irst. to avoid second
channel interference and secondly, to avoid
pulling. For newcomers to the field an explanation
may not be amiss. The first effect arises because
there are always two frequencies which when com-
bined with a third frequency, in this casc the
oscillator frequency, produce the same inter-
mediate frequency. Consider an example in which a
receiver has an intermediate frequency of 100ke/s.
If the frequency of the incoming signal is 1.000kc/s
the oscillator must be tuned to [,100kc/s in
order that the difference or intermediate frequency
of 100kc/s may be produced. Consider further a
signal of frequency 1,200kc/s. This will again beat
with the 1.100kc/s oscillator frequency to produce
an if. of 100kc/s. Now since the i.f. transformer
is runed to 100ke/s it will accept this i.f. irrespec-
tive of the method of origin of this i.f.. In other
words the if. transformer cannot discriminate
between a station on 1.200kc/s and one on
1.000kc/s. The way to eliminate this so-called
second channel interference is by adequate pre-
selection ahead of the mixer stage. When one con-
siders frequencies of the order of 5—30Mc/s this
interference can be very troublesome, particularly
when the i.f. is only a small fraction of the signal
frequency. With an if. of 470kc/s at least two
stages ahead of the mixer are required to give
reasonable second channel rejection. An if. of
1-6Mc/s considerably reduces this interference and
even without a tuned r.f. stage the effect only
begins to show up at round about 20Mc/s. How-
ever, like all good things, this virtue must be paid
for in other ways. As the i.f. is raised the selectivity
and gain decrease. Although this loss can be com-
pensated by further if. stages this would add
unnecessary complication to the basic receiver.
The selectivity and gain of the receiver described
in this article were improved in two wavs. First, by
the selection of an infinite impedance detector and
secondly by the introduction of regeneration in the
Lf. stage. Regeneration is effected by loose
coupling between the anode and grid of the i.f.
stage pentode. The stability of the receiver is such
that excellent control of regeneration can be made
by this simple expedient.

The second effect is known as pulling. This
effect is due to changes in oscillator frequency
caused by the signal frequency. Pulling s
caused by coupling of the input and the oscillator
by means other than the ideal of pure electronic
coupling in the mixer. The phenomenon can be
alleviated by the use of a high i.f. and by adequate
screening of the mixer und oscillator stages. These
foregoing effects have been reduced to a minimum
in the receiver by careful attention to screening
and component layout.

Although a double triode such as the 6SN7
could have been used in place of the two separate
triodes used in the detector and first audio stages,
it was felt that the slight decrease in cost of the
6SN7 was hardly warranted by the increased com-
plexity of wiring. The author offers no apologies
for using the international octal series of valves in
preference to miniature types. These valves were
chosen because of their availability and cheapness.
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At the same time they are robust and the compara-
tively large valve holders lend themselves o simpli-
fied wiring.

The power pack has been chosen for multi-
purpose application since it was felt that the
experimenter would have other uses for this unit.
The cost of separate power units for each receiver
and instrument that the experimenter is likely to
use can be quite considerable and is, in many cases,
needless duplication. The unit described in this
article has a nominal output of 250V at 100mA
which is in excess of that required by the receiver.
The large reserve of power results in “cold
running > of the power unit. A further advantage
is that the excess current can be usefully employed
i additional units such as converters are used with
the receiver.

Considerable Iatitude is permissible in the choice
of transformer for the power unit. Provided the
transformer delivers 60—70mA at 250V this will
be adequate for the needs of the set. However, if
additional units are envisaged for use with the set,
it would be wise to choose a transformer with a
more generous rating.

It will be noted that a specific list of parts for
the receiver proper has been made. Considerable
thought went into the design and layont of the
receiver and the author feels that adherence to this
specified list is essential, particularly to the
beginner in the field. The use of dubious surplus
capacitors and resistors is to be depracated.

A good dial drive is essential for tuning on the
short wave bands. Many inferior drives suifer from
backlash, their reset stability being poor. For this
reason an Eddystone slow motion dial was chosen.
The dial has five ranges in addition to the 0—100°
scale and can be calibrated by the individual con-
structor.

The importance of the mechanical side of a
receiver such as this cannot be stressed too highly.
The chassis, screens and panel must be rigid to
avoid undesirable capacitive changes. These
changes can aflect the frequency stability of the
receiver. Attention to this aspect of receiver con-
struction will be well repaid by a stable, good
looking job. It is the author’s experience that many
constructors, somewhat understandably, tend to
neglect the purely mechanical side of construction.

Two under chassis screens bolted together in a
composite unit are used in the receiver. Apart
from screening the oscillator and aerial sections
they also serve as mounting brackets for the
volume control and aerial trimmer. In zddition a
degree of rigidity is given to the chassis.

A word concerning alignment of a superhet may
not be amiss at this point. The alignment of a
superhet has probably deterred and disappointed
so many constructors that either they have given
up the attempt or have been unduly critical of the
superhet. Generally, such constructors have been
unable to avail themselves of the services of a
signal generator. Now while it is possible to align
a superhet receiver by trial and error the process
is extremely tedious, particularly with a new
receiver where the inductances are often well away
from their required values. Even after such an
alignment procedure the constructor is left with
the thought that the receiver could be improved
upon. In other words a considerable element af
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doubt exists. The time taken up in such an attempt
can often be spent more profitably in the construc-
tion of a signal source, Such a source need not be
complex and for these reasons the construction of
a single valve oscillator is described for the benefit
of constructors without such an aid.

CONSTRUCTIONAL DETAILS—RECEIVER

The receiver is mounted on a universal 7in. x
13in. x 3in. chassis. The relevant dimensions and
drilling details are given in Figs. 3, 8, 9 and 10.
Note that the top panel supplied with the chassis is
slightly less than the nominal 7in. x 13in. In the
case of the author’s receiver the actual size was
6Zin. x 12%in. The drilling is best performed with
the chassis unassembled. No mounting points for
the twin gang capacitor have been indicated
because it is easier to mount this unit when the
panel and dial have been assembled.

The next stage is the marking out and drilling of
the front panel. This panel is a nominal 9in. x
14in. chassis top plate. The actual dimensions are

Zin. x 13%in. On completion of the panel the dial
and associated epicyclic drive are temporarily
bolted to the panel. The chassis is then assembled
and the panel and drive offered up to the chassis.
The three holes in the panel should coincide with
the three holes in the chassis front plate. Slight
reaming of the holes may be necessary if the drill-
ing has not been too accurate. Note that a slight
overlap of the front panel occurs between the base
and sides of the chassis. The height of the dial
centre spindle above the chassis top should now
be carefully measured. Two brackets to support
the gang capacitor are then constructed as shown
in Fig. 3. The mounting holes are slightly larger
than the nominal 4BA clearance to allow some
measure of flexibility in the final alignment of the
gang capacitor shaft and the dial spindle. The two
brackets are then bolted to the gang capacitor and
a flexible coupler inserted on the shaft

The length of the capacitor shaft should be tin.
If the shaft is longer than 4in., the excess should
be removed. Great care is essential during this
operation. It is recommended that the end of the
shaft be held in a vice and gang capacitor covered
with a cloth.

The gang capacitor with attached brackets is
then offered up to the dial spindle making sure that
the shaft is in exact alignment with the dial spindle.
The chassis is then marked by inserting a sharp-
pointed tool through the bracket base holes. The
gang capacitor unit is then removed and the chassis
drilled at the points indicated. The front panel
may now be removed from the chassis.

UNDERCHASSIS SCREENING

The main chassis screen is constructed from a
3in. x 10in. chassis side plate. Cut away 2%in. and
cut and bend the remaining piece to the shape
shown in Fig. 9. The subsidiary screen is construc-
ted from a 2%in. x Sin. piece of aluminium.
Although it is possible by prior measurement to
mark out the holes for the aerial trimmer capaci-
tor TC1 and volume control VR1 the method calls
for great accuracy. A better method utilises the
following dodge. The main and subsidiary screens
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are bolted together making sure that the bottom
flanges sit neatly on a flat surface. The unit is then
bolted to the chassis. Two spindle bushes are then
inserted in the holes in the chassis front plate. The
holding nuts are tightened and a 6in. length of }in.
diameter rod inserted through one of the bushes. A

smear of paint is placed on the end of the rod .

which is then eased gently through the bush until
the painted end makes contact with the screen.
The process is repeated for the other hole. The
screen unit is removed from the chassis and drilled
in the positions indicated by the paint spots.
Although the process of construction may appear
tedious, care spent at this stage of the work is well
worth while.

GENERAL ASSEMBLY AND WIRING OF RECEIVER

Wiring of the receiver is facilitated by working
with the chassis dismantled. Remove the chassis
top plate and bolt the screen in its original
position. The valve holders are mounted noting
that the holders for VI and V2 are of the ceramic
type. The remainder are standard moulded
amphenol type. Before mounting the coil holders

A rear view of the finished receiver.

in position the lids supplied with the coil screens
are cut to the dimensions shown in Fig. 6a. The
slots in the lids are best cut with a single edged
razor blade. The gauge of metal is sufficiently thin
to allow this procedure to be adopted. This method
gives a neater hole than that obtained by punching
or shearing. Two lids are required and are held in
position by the valve holders. The author found
that distortion of the lids was avoided if the
ceramic holders were dismantled before fixing.

Solder tags are placed under the fixing bolts of
each valve and coil holder. Note that a tag is
placed on the fixing bolt of each coil holder above
the chassis and near to the gang capacitor. It is
important that the holders are mounted correctly
orientated with the locating holes in the correct
positions.

The intermediate frequency transformers are
then mounted, ensuring that the access holes to the
iron cores face to the rear of the chassis. This is
important when the alignment process is carried
out. The tag strips are then mounted. Four tag
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strips are required. noting that two small strips are
mounted, one adjacent to the oscillator coil holder,
the other adjacent to V1 holder. The two small tag
strips are obtained by removing the appropriate
amount from 7-way strips.

The volume control and aerial trimming capaci-
tor TC1 are mounted on the screening unit. Wiring
of the receiver can now commence. Run the
heater wiring round the perimeter of the base to
minimise hum and interaction with other parts of
the circuit. Note that the correct method of heater
wiring is shown in Fig. 4. The remainder of the
wiring is quite straightforward and no difficulties
should be experienced. Wherever possible, short,
stiff wiring should be employed, particularly in the
signal frequency and oscillator sections. When the
main wiring on the chassis plate is completed
there remains the wiring of the oscillator trimmer
TFC2, output transformer T1, power input socket,
phone jack and gang capacitor VC1/VC2.

The chassis side members are attached followed
by the panel. Two spindle bushes for the volume
control and aerial trimmer are screwed in position
and the oscillator trimmer inserted in the remaining
hole. Two wires are soldered to the tags on the
gang capacitor stators and after bolting it to the
chassis, are passed through the holes in the chassis.
The two wires are then soldered to their appro-
priate points on the coil holders.

The frame of the gang capacitor is earthed by
two heavy wires, outer braiding from screened
cable being suitable. The two leads are taken to
the fixing tags on the coil holders as shown in
Fig. 3. Ensure that the dial movement is free and
rotates smoothly over the entire range of travel. As
a point of interest the gang capacitor is mounted
on its side to facilitate coil changing.

GENERAL DETAILS OF COILS USED IN RECEIVER

The well known range of Denco “ Maxi Q7
plug-in coils is used in the receiver. Note that the
blue type coils are-used in the aerial section while
the white type coils are used in the oscillator
section. Automatic selection of the appropriate
padding capacitors Cpl—Cp5 is made when the
oscillator coil for a given range is plugged into the
octal holder. To avoid confusion on the theoretical
(Fig. 1) and main wiring diagram (Fig. 4) only one
padding capacitor (Cp) has been indicated. This
has been shown connected to pin 6 on L3/L4 coil
holder. In fact, Cp5 will be wired in this position
and the diagram below shows all the padding
capacitors fitted. Cpl and Cp2 may be ignored if
long and medium wave reception is not contem-
plated. The underside pin connections for the
aerial and oscillator coils for the various ranges
are given below.

Range 4 padder
Cp4=-960pF

VeI, TC2,C4

Range 1 padder

Vigrid cap, VC1
1 Cpt-50pF

Aerlal
socket Q7a O VI pin6
SK1 10 o ( osc. Range 2 padder
& anode) Cp2-M0pF
[}
S Range 5 padder
Eantn Eath C5,R6 Cp5-2000pF

Range 3 padder Cp3-340pF

Aerial coils Lifl2 g
Osclilator coils L3fL4

all ranges
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To avoid confusion the Denco range numbers

for the various ranges in the rzceiver have been .
Range 3 1-67—35-3Mc¢/s.

retained. For example.

Range 4 5-0—15Mc/s. Range 5 10--31-5Mc/s.
The remainder of the wiring is now completed

as shown in Fig. 4. '

3

Now that the wiring of the receiver is complete a -

check on the receiver is made. A careful examina-
tion of the wiring against Fig. 4 should be made

and any obvious mistakes remedied. Using a multi- .
range meter the resistance betwezn the h.t. line and :

earth is measured. A reading of appioximately
300k should be obtained. Initially a somewhat
lower reading will be observed due to the charging
up of C9. After a short time the resistance will rise
to the steady value indicated previously.

POWER UNIT

The author’s unit was built on a 7in. X 4in. X
3in. aluminium chassis. Since it was felt that manv
constructors would possess a mains transformer or
suitable power unit no hard and fast rules have
been laid down for the construction of this unit.
Provided the unit delivers 200—250V  at
60—100mA, this is adequate for the needs of the

set. A wiring diagram 1s given in Fig. 5. Power,

from the unit is taken from an ocral socket
mounted adjacent to the rectifier.

VOLTAGE CHECK ON RECEIVER

The loudspeaker is connected and a szt of coils
inserted in their sockets. The power unit is plugged
into the octal socket at the rear of the receiver.
When the unit is switched on any obvions signs of

overheating should be noted; the power switched .-

off and the fault remedied. With thz receiver
working correctly the following voltage readings
should be abtained. The author used a 10.000Q/V

meter set to the 1,000V range for h.t, measure-.

ments and the 10V range for bias voltage measure- .

ments. With a less sensitive instrument lower

readings will be obtained.

Valve Anode Screen Cathede | H.T.
line
Hexode}
vi 210 100 3.7
Triode }
100 J
V2 205 105 3.5 220
V3 210 —_ —_— A
V4 55 — 1.6
V5 200 220 10.6

ALIGNMENT PROCEDURE
The following notes are given for the benefit of

constructors who have access to a signal generator. -

Insert a set of coils for the 167—5-3NlIc/s range,
noting that the blue coil is inserted in the aerial
coil holder and the white coil in the oscillator coil
holder. Connect the signal generator lead via a
O luF capacitor to the top grid cap of VI. Inject
a modulated 1*-6Mc/s signal and peak the cores of
the i.f. transformers, starting with i.f.t.2. Gradually

reduce the generator signal as the circuits come

into line. This completes if. alignment.
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Set the receiver dial to 100 and adjust the aerial
and oscillator trimmers to approximately one third,
capacity. Inject a 1'67Mc/s signal via the top grid
cap of V1 and peak the oscillator core until maxi-
mum response is obtained. Set the receiver dial to
0 and inject a 5-3Mc/s signal. Peak the oscillator
trimmer on this signal. Repeat this procedure until
no further adjustment is required. .

Remove the coupling lead from V1 and inject a
1-835Mc/s signal via a dummy aerial or 4004
resistor into the aerial socket. Set the receiver dial
to 100 and slowly tune to the high frequency end
of the band. The signal should be picked up at a
dial reading of approximately 87. Peak the core
of the aerial coil on this signal. Inject a signal of
4-SMc/s and tune the receiver to this signal. (Dial
approximately 9.) Peak the acrial trimmer on this
signal. Repeat the process until no further adjust-
ment is required. A check on the tracking can now
be carried out. Inject a signal of 2:64Mc/s and
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and 63V for the heater is adequate. Only a small
current is demanded by the instrument.

Three ranges are covered by the instrument, 700
—2.000kc/s, 1'8—3-8Mc/s and 5—15Mc/s. These
three ranges are suflicient for alignment of the
receiver. The range of the oscillator can be
extended either way if a fuller coverage is desired.

The oscillator is constructed on a small
aluminium chassis Sin. x 3in. x 2}in. The coils,
switch and associated capacitors and resistors are
mounted below chassis while the wvariable
capacitor is mounted above chassis. The wiring of
the oscillator is not critical. A diagram of the pro-
totype is given in Figs. 11 and 13.

The inductances for the three ranges were
wound on 4in. diameter formers, the relevant
winding details being given in the accompanying
table. )

tune the receiver to this signal. Tracking is satis-
factory if no further increase in signal strength is 700 to 105 turns, pile wound to occupy
obtained. LI | 2000kc/s | a length of 4in.
Range 4 (5-—15Mc/s) and Range 5
(10-5—31-5Mc/s) can be aligned in a similar L2| 18 to S0 turns, close wound, length
fashion. The alignment frequencies for these two 5-8 Mc/fs. | Fin. a
ranges are given in the accompanying table.
Comprehensive details of these coils are given in L3 5-0 to 19 turns, spaced to occupy lin.
the Denco Technical Bulletin DTBI. 15 Mc/s.
Alignment points. Ranges 4 and 5
Oscillator Aerial
Range R " .
Cores Trimmer Cores Trimmer Tracking check
Mc/s Mc's Mc;s Mc/s Mc's
4 5-0 15-0 55 13-5 7:93
5 10-5 315 11-55 16-65 28-36

When alignment is complete regeneration can be
introduced into the i.f. amplifier in the following
manner. Solder a short length of wire to the anode
pin of V2 (pin 8). A tin. length is ample. Slowly
bend the wire towards the grid pin (pin 4). This
capacitor is indicated by Cs in Fig. 1. The point at
which oscillation commences is easily heard as a
sudden increase in signal hiss. Reduce the coupling
slightly until stable conditions are obtained. A use-

ful increase in selectivity and sensitivity is
obtained by this method.
ALIGNMENT OSCILLATOR

The oscillator used for alignment of the

beginner's short wave superhet comprises a double
triode valve arranged in a simple feedback circuit.
Feedback from one triode section is fed back in
the correct phase to the other triode section. The
circuit diagram is shown in Fig. 14. This particular
method of feedback permits the use of a two
terminal coil in the grid circuit. The necessity for
tapping or separate feedback coils is thus avoided.
To avoid the complication of a modulating section
the anodes of the double triode are fed with raw
a.c. The 50c/s modulation was found to be very
effective and no difficulty has been experienced in
identification of the signal. A small transformer
capable of supplying 150-200V a.c. for the anodes

All coils wound with 28s.w.g. enamelled wire
on }in. diameter formers.

THE DIAL DRIVE

A direct drive dial calibrated from 0—100 was

used in the prototype. The accuracy of this dial
was found to be more than adequate for alignment
purposes.

CALIBRATION OF OSCILLATOR

Range 1. For the calibration of this range a
domestic receiver covering the medium wave band
is required. Switch on the oscillator and allow a
few minutes to elapse so that steady running con-
ditions may be attained. Tune the domestic
receiver to the medium wave band and select a
station of known frequency near to 700kc/s. The
BBC North programme on 962kc/s is suitable.
Place the generator near the receiver and slowly
rotate the generator dial until zero beat is obtained.
By adjusting the coupling between the oscillator
and receiver the zero point can easily be obtained
by observing the throbbing note which slowly falls
in frequency as the null point is neared. Note the
generator dial setting and the frequency of the
station. Repeat this procedure with other
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frequencies until the remainder of the medium
wave band down to about 1,550kc/s is covered. In
this way a complete set of readings can be
obtained. The generator readings are next plotted
against frequency on a sheet of graph paper. A
curve will be obtained from which any frequency
- between 700 and 1.550kc/s can be obtained. For
frequencies between 1,550 and 2.000kc/s the line
may be extrapolated. Since the plot of frequency
against dial readings is a curve the extrapolation
procedure is subject to error. A better method for
obtaining the 16 and 1-67Mc/s points, which are
required for receiver alignment, is to plot wave-
length against generator dial readings. A straight
line is obtained which can be safely extrapolated.
The accuracies of the 16 and 1-67Mc/s points are
more than sufficient for receiver alignment, The
relationship between frequency and wavelength is

300.000
W= : where W is in metres and f is in
kilocycles.

. An actual plot obtained by the author is shown
in_Fig. 7. Note that some points may be slightly
off the line. This is caused by several factors of
which the most important are” observer error and
inaccuracies in the variable capacitor. When the
points are made on the graph the straight line is
drawn to give the best possible fit. The dotted line
is the extrapolated portion of the line. From this
dotted line are read off 16Mc/s, the i.f. and
1:67Mc/s required for range 3 alignment,

ALIGNMENT OF RECEIVER |.F. SECTION

Now that a 1'6Mc/s signal is available the i.f.
section may be aligned as described in the receiver
construction. Set the generator to 1'-6Mc/s and
wrap a piece of wire loosely round the top cap of
V1. Run this lead near the generator. Coupling
may be reduced by shortening the lead. Peak the
cores of i.f.t.2 and i.f.t.1 for maximum noise and
working with the smallest possible i.f. signal. 1.F.
alignment is now complete and on no account
must the iron cores be disturbed.

ALIGNMENT OF [-67Mc/s—5-3Mc/s RANGE OF
RECEIVER

A set of coils to cover this frequency should
have already been plugged in during if. align-
ment. Set the receiver dial to 100 and adjust the
aerial_and oscillator trimmers to roughly half
capacity. From the graph find the generator
reading corresponding to 1:67Mc/s (180m). Inject
this signal via the top cap of V1 and peak the
oscillator for maximum response. From the graph
ascertain the generator reading corresponding to
1:325Mc/s (226:4m). Set the generator to this
reading and slowly tune the receiver to the h.f.
end of the band. Harmonics should be heard at
2:65. 3975 and 5-3Mc/s. The oscillator trimmer is
peaked on the 5-3Mc/s harmonic with the receiver
dial at 0. Return to the L.f. end of the band and
repeat the process until optimum results are
obtained.

The coupling lead is taken from the top cap of
V1 and inserted in the aerial socket. The core of
the aerial coil is adjusted on a 1:67Mc/s signal
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while the aerial trimmer is adjustzd on the 5-3Mc/s
harmonic of 1-325Mc/s. The exact procedure is as
before. This completes the alignment of Range 3.
Note the position of the pointer knob of the
oscillator trimmer and mark this position on the
panel.

A partial calibration of the receiver dial may
now be carried out. From the graph determine the
IMc/s point and inject this signal via the aerial
socket. Tune the receiver from the Lf. to the h.f.
end of the band. Four peaks corresponding to 2. 3,
4 and 5Mc/s should be heard. From the receiver
dial read off the points corresponding to these fre-
quencies. A record of these readings should be
retained for future use. The 1-8—5:8Mcz/s range
of the generator may now be calibrated against
range 3 of the receiver.

CALIBRATION OF THE 1-8—5-8Mc/s RANGE OF
GENERATOR

Switch the generator to this range and set the
receiver dial to the point corresponding to 2Mc/s.
Adjust the generator dial until a signal is heard.
Repeat for the 3, 4 and 5Mc/s points. This simple
calibration is sufficient for aligament of range 4
of the receiver. Note the generator dial reading
corresponding to the above points.

ALIGNMENT OF RECEIVER RANGE 4. S5—IEMc/s

The procedure is exactly the same as for that
employed on Range 3 except that a SMc/s signal
is injected for adjustment at the Lf. end of band.
The 15Mc/s harmonic of 5Mc/s is used for align-
ment at the h.f. end of the band. Note that when
SMc/s is injected peaks will be heard at 5. 10 and
15Mc/s. When alignment is satisfactory note the
positions of these frequencies on the receiver dial.
The 5—16Mc/s range of the generator may now
be calibrated against these three points.

ALIGNMENT OF RECEIVER RANGE 5. 10-5—31-5Mc/s

On this range switch the generator to Range 3.
At the Lf. end of band inject a 10Mc/s signal with
the receiver dial set to 96°. The h.f. end of the
band is peaked on the 30Mc/s harmenic of 15Mc/s
with the receiver dial set at 5°. Note that at the
h.f. end of this band two peaks will be heard on
adjusting the oscillator trimmer. Select the peak
requiring least trimmer capacity.

A fuller calibration of the receiver dial may
now be carried out. Points for 2, 3, 4 and 5 Mc/s
will have already been noted fcr Range 3. Inject
a 1Mc/s signal into the aerial socket and note the
positions on the dial at which the harmonics of
IMc/s are received on Ranges 4 and 5. For
example, on Range 4 calibration points at
5—15Mc/s will be obtained separated by 1Mc/s
intervals. The points between the 1Mc/s intervals
may be obtained as follows:

A glance at Fig. 13-14 will show that a blank
position has been left on the switch. A long wave
coil is inserted in this position and the coil can be
conveniently placed above chassis. The aerial
coupling winding on the coil may be ignored.
Switch the generator to this range and place a

—contzinued or page 758
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AERIAL

by R. F. Graham

FOR ALL-BAND RECEPTION AND TRANSMISSION
ON 160, 80, 40, 20, |5 AND 10 METRES

HIS aerial can be used for reception only,

over the range 10-200 metres (30-1.5kc), or for

both receiving and transmitting, on 160, 80,
40, 20, 15 and 10 metre bands. It is particularly
intended for locations where only one pole or
other high support is available,

The aerial is shown in Fig. 1. and the high
anchor point needs to be about 38ft. above ground
level. A pole may be secured to a chimney with
TV-type lashings, or may be held with strong

Insulator—————_,.
(About 38ft. high at

‘vee’ point

a1t t.-___\\

Alternative
‘anchor points

. Fence or
other support

pass through the insulators. An insulator is fitted
each end. .

If cords pass down to ground pegs, a total
width of about 76ft. is required. 1f a building,
fence, tree. or other convenient anchor point 1s
available, this reduces the total space necessary
for the aerial. Cord or polythene line is used
between aerial insulators and anchor points, If
the aerial is employed for transmitting, its ends
should be out of reach of children.

1S Ulat or

4111145 W3 or

7/26SWG. wire

l About 76ft. !

Insulator

Fig. I: The construction of the aerial.

brackets, or with spikes securing it in an angle
between chimney and house. The aerial wires
act as halyards, helping to prevent sideways
movement.

A piece of 2 x 3in. timber, free from knots,
makes a good pole. A “ladder pole”, available
from large timber suppliers, is also inexpensive.
If the supporting point is a little under 38ft. high,
the lower ends of the aerial can be spread out
more, or may be 6 or 7ft. above ground.

Each element of the aerial is 14s.w.g. hard
drawn copper wire, or 7/26s.w.g. aerial wire.
Each piece is 414ft., to allow 3in. each end to

The apex of the aerial is most easily raised by
threading a long line through an insulator or
strong evebolt at the pole top. before fixing the
pole. The aerial can then be hoisted up, when
ready.

Feeder

The aerial is designed to operate with an open-
wire twin feeder, which has negligible losses at all
the frequencies covered. The feeder is made from
7/26s.w.g. aerial wire, with 5in. or 6in. spreaders.
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Ceramic spreaders of this kind can be purchased,
or spreaders can be cut from insulating material.
If the feeder is reasonably taut, one spmadcr every
4ft. to 5ft. will do.

If the aerial is to be used for reception and
transmission on 3.5, 7, and 14Mc/s (80. 40 and
20m) bands only, then 300 ohm flat twin ribbon
may be used for the feeder. The efliciency with
this type of feeder is less than with an open wire
feeder.

Each feeder wire is soldered to one of the 41ft.
aerial elements. The open wire feeder should not
touch the roof, pole, or walls. An extra insulator
or two can be attached to the feeder. with a cord
to any suitable point, to keep the feeder in
position,

Coupling

There are several different ways in which the
twin feeders cun be coupled to the receiver or
transmitter.  The one chosen depends to some
extent on the receiver or transmitter, and the
purpose in view.

Receiver Dipole Input, Communications type
receivers generally have a dipole or twin feeder
input. There are then two aerial terminals for
this purpose. One feeder wire is taken to each
terminal. This method is simple, and can be used
on all bands without adjustment. It is often
employed with twin feeders, despite the fact that
the best impedance match between feeder and
receiver (and thus best signal strength) is only
obtained on some frequencies.

Receiver Tuner. A tuner allows the aerial to be
tuned to resonance, and also provides an
impedance match. It thus gives best possible
signal strength at all frequencies.

The tuner can be made as described for
a transmitter tuner (Fig. 2) except that a wide-
space tuning capacitor is not required. for
reception. If the receiver has a 750 or similar
aerial input, it is best to use a piece of 752 co-
axial cable between tuner and receiver. with a
coupling loop exactly as described for transmit-
ting.

Some receivers have an input for 300-600Q, If
so, signal strength is improved by tuking the
receiver feeder to a tapping some turns out from
the coil centre tap.

To aerial Tuning coil
¥ Loop
X To receiver or
transmitter (750)
=
JTito-200 :
pF b
Coaxial cable sheath
(if used)

Eartn

v

Fig. 2: The method of coupling a twin feeder.
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With a receiver tuner. the tuner wariable
capacitor is adjusted for best signal strength. as
shown by the tuning meter, signal strength meter,
or by maximum volume. The increase in signal
strength  obtained from the tuner will be
important, on those frequencies where a bad
impedance match would otherwise exist between
teeder and receiver.

Transmirter Pi-Outrput. Twin feeder svstems are
sometimes operated directly from a transmitter
pi-output circuit, one feeder wire being earthed ut
the transmitter, This method can be used when
the feeder impedance falls within the range of
impedances to which the transmitter output
circult can be adjusted.

In this case, the transmitter is loadzd up into
the aerial in exactly the same way as if an end-
fed wire were in use.

Transmirter Taner. This is the most satisfactory
way of all-band operation. and the same tuner
may be used for both receiver and transmitter. A
suitable tuner circuit is shown in Fig. 2. The
variable capacitor needs to have spacing about
equal to that in the anode circuit of the trans-
mitter P.A., to avoid sparking cver.

A coil for 10-80 meters can be made by wind-
ing 26 turns of 18s.w.g, wire on a 24in. diameter
or similar former. turns being spaced to occupy
about 3in. in all. The loop can be 3 turns of well
inil‘Jluted wire, over the centre of the 26 turn
coil.

Any convenient length of 75Q cp-axial cable
passes from the tuner to the transmitter pi-output
socket.

In use, taps Y-Y are clipped on the coil
at equal distances from the centre tap, to obtain
resonance on the required band. This is most
easily done by observing signal strength on the
receiver. while tuning to some transmission in the
required band. Clips X-X are placed at equal
distances from the centre tap, until the trans-
mitter can be loaded to the required input.

If a dipole or Zepp tuner is to hand. this may
be used instead, with series tuning for low feeder
impedances, and parallel tuning for high feeder
impedances. The tuner is best housed in a case
near the receiver or transmitter, s that it can be
adjusted as required.

During tests. the aerial was found to give good
results. for both receiving and tranqmmmg This
was also so on Top Band (160m) where the per-
formance exceeded that expected.

% DON’T FORGET YOUR &
.I I.
- "
:: PrRAcTICAL TELEVISION -:
:: every month, 2s. ::
-.-.-.-.-.-.-. .-.-.-.-\..-.--.-.-.-.
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BRIAN ROBINSON.

2: PERMANENT MAGNETS, ELECTROMAGNETS,
INDUCTANCE AND CAPACITANCE

2,] Permanent Magnets

"
o
A
-
L
m

is generally made of steel (modern magnets

may be made of alloys such as Alnico, a
combination of aluminium and nickel). The main
uses of permanent magnets in radio work are in
loudspeakers and moving coi]l meters. Magnets
have a North and South pole and the magnetic
field associated with a bar magnet takes the form
of *“lines of force”. The magnetic field asso-

rFHlS type of magnet retains its magnetism and

ciated with a bar magnet is shown in Fig. 10 and
that associated with a North and South pole in
opposition is shown in Fig. 11.

Fig. 10: Lines of force associated with a North and South
pole in opposition.

2.2 The Loudspeakers

When a conductor such as a copper wire or coil
is suspended between the poles of a magnet and a
‘current is passed through the coil the coil will
move. This principle is used in the loudspcakers.
A coil is held between the poles of a magnet and
is made to move or vibrate by passing a varying
current through the coil. This varying current
takes the form of speech or music in the form of

PRACTICAL WIRELESS

December, 1964

The coil is connected to a
also vibrates and produces

electrical 1mpulses.
paper cone which
audible sounds.

Paper cone
. Coll
Fig. 12: In a loud-
speaker, a paper cone N
is connected to a coil T Cone
suspended between I_J bt
the poles of a magnet. AL rates
S
0’_

To receiver

2,3 The Moving Coil Meter

This also uses the same principle as the loud-
speaker. A constant current is. however, passed
through the coil, which is connected to a pointer,
and an indication is given which is proportional
to the strength of the current. Moving coil
meters can only be used to measure d.c. current
but voltages can be measured by connecting a
resistance in series with the meter. The formula
used to convert a milliammeter into a voltmeter
is: E % 1000

R= — —Rm.
|
Where R is the desired series resistance E is the

To
terminals

\.\Scale 1
STy

Fig. 13: The basic arrangement of the component parts
of a moving coil meter.

desired full-scale reading of the voltmeter, T is the
current drawn by the meter (in milliampsj and R
is the resistance of the meter. A circuit and
typical values are given in Fig. 14.

+ /)__ 99000
FSD 1mA
Rm = 1000
+

o-10V

Fig. 14: A circuit for making voltage me&sureinents.
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM | ¢ &
CHASSIS AT £13.13.0 (Carriage Paid) REIEI:IIESE‘IC
2

Chassis size 13 x 6} x 5%in. high. New manuracture.
2 colnurs, predominantly gold, 200-230v. A.C, onty.
Pick-up, Ext. 8peaker, Ae., nd Dipole Sockets. Five push buttons—
OFF, L'W. M.W., .M. and Gmm Aligned and tested. O.P. Transformer.
Tone Control. 10001900 M. 200-550 M.; 83-98 Mc/u. Valves IZEO rect.;
ECHSL, EFB9, EABCRO, ELW ECC85.
10 ! 6ln. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis.
MS: (Chassis) £3.10.0 dowu and 5 monthly payments of £2.4.0. Cheap
erm Dipole for V.11.F.. 12/6. Feeder 84, per yard.
-1500 3 S.W. (9-15 Mcfsr MW,
B7:100 Mc/s.: Gram position.  Otherwise similar to
above chassis. Price £15. 15.0 (carr. pavl). TERMS: £3.10.0 down and
6 monthlv pavinents ol £2.4.0. Cireuit diagram /6.

PUSH-PULL O.P.
AMPLIFIER £5.5.0

(8/+ Carr.)
Brand new 200-240 A.C. malng
Bass, treble and vol. controls,
with valves LZR0, ECCB3 and
4. ELR4 giving full 8 w. (‘hassis
12 x 34 x 3pin.  With o.p. trans.
for 2:3 ohm speaker. I'ront panel
(normally acrewed to chassis) may be removed and used as “Aying panel”.

LAFAYETTE BRAND TAPE

FCLLY GUARANTEED AT RECORD LOW PRICES
MYLAR BASE P.V.C. BASE

1na 144 x 4in. in

Sin. Double play. 1.200 ft. | 15/~ Sin. Rrandani play, A00ft, Bjé
bhin. Donble play 1,800(t, 22/8 bim. Standard play, douft. 11/6
7in. Stand. play .. 12/8 ACETATE BASE
7in. Long play, 1,800 . 1848 fun. Rtand. play, AV0ft. 8/~
7in. Double play, ...400I|. .. 25/6 bin. Long play, 900ft, . 10/~
53in. Long ptay, 1,200ft. 12/8
TRIPLE PLAY 7in. Long play, 1,500ft. ,, 15/~
3in. 450ft. , 12/8 MESSAGE T
4in. 900ft. £22/8 3in. Btand., 150ft. 3/8
5ln. 1,800 42/8 8in. Long Play, 225ft. 4/11
58in. 2.4001t. 55/~ 3in. Double Play 300f e
75/ 3in. CUriple, 600ft. 144-

. & P. 1/- extra per reel; 4 reeis and over Post, F}ee.'

SELF-POWERED VHF TUNER
CHASBIS, Covering 83-95 Mc/s. Mullnrd
permeability tuner. Dimns. 8 x

6in. high. Valves KCC85 and 2. EFSQ s
plus 2 diodes with EZ80 rectifier, Mains
transformer, Fully wired and tested
ONLY $8,17.8 (carr. paid). Room dipole
12/8. Feeder 8d. per yard.

6-TRANSISTOR
PORTABLE — Fully Built

Uhe “SBCALA™ for only £7.10.6 carr.
1 paid. 8} x 2 x 54in. high. Choice of
colours. Rexine. M.W. and L.W.
Ferrite aerial Battery 2/9 extra. Printed
circuit.  Nicely styled. A profcssional
job 3tin. speaker. Fully tunable M.W.
and L.W. Superhet crcult.

BATTERY ELIMINATOR

For 4 Low Consumption Valves (96 range) 90v. 15 mA and 1.4v. 125mA
42/6 (4/- poat). 200.250v. A.C. Also for 250mA. 1.4 v, and 90v. 15mA at
same price. Two separate units to replace exwting batteries, 4 x 2§ x 2¢iu.
and 3 x 2¢ x lhn.

ALL ITEMS8 ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TESTED BEFORE DESPATCH. Delivery by return.

Terms avallable on Items over £5. Send 6d. (stamps wlll do) for 20 page
illustrated catalogue, C.0.D. 2/ extra.
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS
Reuret overseas orders cannot be executed.

GLADSTONE RADIO

NOTE NEW ADDRES: SED

66 ELMS ROAD, ALDERSHOT, Hants. ‘Wi b.

(2 mins. from Station and Buses). Aldershot 22240

7 Transistor Superhet. a0
Milwatt output, 4«inch speaker.
i gomponents mounted on a
single  printed  ercuit boand
size 5} x 5}in. 1n one complete

assembly. Iiastic cabinet, with N e Mbuianstong

carrying handle, sze 7 x 10 x Loy =
3tin. External docket for car
aerial. Ferrite rod  acrial.
Price for the compiete barcel
including Transistors. Cabinet,

s s, 7

e
PPg Battery 3/9. Data and inatroc-

[peaker. etc. and ful) Con- tions separately 2/8, Refunded if
struction Data: you purchase the parce'.
P& P.am. £5-19-6 Apy parts sapplied separately.

4 TRANSISTOR
J,—'MINIATURE PUSH-PULL
AUDIO AMPLIFIER
HIGH IMPEDANCE

PRTNTED CIRCUIT. 4in. x 2}in. x 14in. over transformers. Output for
J-ohm epeaker. Suitable for microphone, record pliyer guitar and
interenm. 9 volt, battery required. Frequenev range 100 eps. *o 25 Kepa,
Push-pnlt output css B. Instruction sheet provided. ally wired
reidv for use. Two Lypes. 200 mw. 26/6. | watt, 41/~ P. & P, =&,

SINGLE RECORD PLAYEK
USING EMI DECK
AND PiCK UP

4 speed, 200/240v A.C. Valves, rectifier
and ECLR2, Cab. mize 12 x 114 x 5}in.
attrac. entoured immtation feather fimsh.
Takus 77 & 107 records. £7.19.6 carr. paid.

ALTERNATIVE TYPE QF SINGLE
RECORD PLAYER avaiiable uwng.
BRR GUT? wotor and pick up on ane
plate. Vatves UYS5 and UCLS2, Cab.
mize 133 x 13 1 5hin.. red or blue rexine.
Takea 7 ., 10, & 12 n. records
Price £8.0.6. carr. paid.

PROTEGT AGAINST FIRE.
R, ALARM

Rounds sirer wheo arr lemperaturcs reaches
125", Measures 6 x 2} x 1} in. Omnly 27/8,
(Post /-).  Or i Kit Form witk calibrated
Bi-metal contacts 22/8. (Post 2/4.

23 WATT AMPLIFIER
Our price ONLY 56/~ (hoat 5/): a few hundred only; valves EF91 and
ECL82 with metal rectifier: 6 ¥ 4 x 1}in. high (5in. over ECL$2).
Mains trans. and o.p. with voi. and tone controls; on-off; co-ax. input.

GRAMOPHONE AMPLIFIERS AND PLAYERS
14 watt type. With Gin. x 4in. speaker. Raffle 13} x 7}in. 209-240v, A.C.
ECLR2 and Rectifier. Tone and Volume Oujoff switth. Two kaobs. Ready
to play. 48/6, post 5/-.

4 watt type. Valves UY85 UFS80 and ULSL. 200-240v. A
battle 13} x 7iiu. (Hin. speaker), # front controls: tass, treble.
80/+, posl 5/-. Double wound maing transformer.

Cahinet to fit either type with plan motor board £3 carr. pd. Comnplete
record player in beantifully styled cabinet. fully bulit (N&T A KIT),
£10.17.8, with UAl4 4.speed autochanger, or with Garrard Autosllm
4-speed autochanger, £11.5,0.

Bingle player in Cab,, 13}x13x54in. B.8.R. Monarch d-speed dzck, £8.17.6.

QUALITY PUSH-PULL OUTPUT AMPLIFIER
Chacsia L0x7}x74in. high over trans. Used, zuaranteed and in excellent
order. New valves EZ40, ECCR3 and 2 x EL41; 3 watts. Maine trana.
tapped 200-250 volts, O.p. Trans for 3, 9 or 15 ohma. Choke smoothing
On/off/vol. and tone controls. For tuners, Recard Players, » tc. £3,15.0,
P. & P. 6/~. We can modify for Guitar input for 15/- extra.

TAPE RECORDER AMPLIFIER
Fully built. Front panet 123x3in. Chassis size 103x5x4in. Valves EF86,
ECC83 and 2-ELS4. Controls (1) MIC. Voi. (2) Tuner/P.U. Vol (3) Play
back or monitor. (4) Tone. ? jack sockets for Tuner/P.U. and MIC-switch
for superimpoge. Separate power pack containing transformer and rectifier.
For Collaro studio deck only. Price £8.14.0 (8 P. & P.).

AUTOMATIC FIRE

Covered
on-off/vol.

4-SPEED AUTOCHANGERS

BSR-UAL4 .............. £5.19.6
(.-\RRARD AUTOSLIM £8.10.0
BTEREO £7.5.0
AUTOSLIM DE LU £10.19.8
STEREU ... £11.10.0

13 x 8in. LOUDSPEAKER 89/6 (peat 3/6

Three ohm. Ceramic magnet of latest type. BRAND NEW.

HEATER TRANSFORMER
Mains inpnt giving . 2 amp.  Bize 2]x2xlip. (24in, cver winding),
5/6 ea. Less 10%, for 12. or 20%, for 50. P. & P. 2/- for 1 tn 8, post free
more than ex,
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LK. ELECTRONICS (Victoria) LTD.

17 GILLINGHAM ROW, LONDON S.w.I

Are now sole national concessionaires for the

SIOUX 60 WATT GUITAR AMPLIFIER

Incorporating—

10 high duty speakers in two columns of 5.

Designed to handle efficiently the full output of amplifier at
frequencies down to 25 c.p.s.

Heavily made cabinet in two-tone Vynair.
For 200-250 v. to 50 c.p.s. A.C. mains operation.

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

Level frequency response throughout the audible range.

MICROPHONE, STAND, LEADS—INCLUDED

OUR PRICE 33 gNS. ONLY
PLEASE SEND S.AE. FOR DETAILS

w notjustibut2

NEW TUNER-AMPLIFIERS

Ewmodel 127 Stereo £37.10.0 model (27 Mono £26.10.0

Optional case (both models)

TEAK & VINYL HIDE £3. 10. 0

For full details, technical specification and list
of over 300 stockists, post coupon Or write
mentioning PW, 12.64

INAME iiieceserssssesnsisossonionsannnisssesisressse

Address ieriicesassseconmmisariiin

Wiright + Conner

PW 12,64

ARMSTRONG AUDIO LTD .WARLTERSROAD.LONDON N7

www americanradiohistorv com
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To convert a milliammeter into an ammeter or
a milliammeter having a higher full-scale deflec-
tion a shunt resistance must be used. The formula
used to find the value of the shunt is:
Rm
R=

where R is the shunt resistance,
n~—1

Rm js the meter resistance and n is the factor by

which the original f.s.d. has been multiplied. A

typical example is shown in Fig. 15.

1 0-10mA

Fig. 15: Inclusion of the shunt resistor (I1-1)gives the
milliammeter a higher full-scale deflection.

2.4 The Electromagnet

When a coil of wire is wound round a piece
of soft iron and a current is passed through the
coil the soft iron will become magnetised. When
the current is switched off the soft iron imme-
diately loses its magnetism. This type of magnet
is called an electromagnet. Electromagnets are
generally used in electric bells and buzzers and
relays, all three of which are really switching
devices. See if you can work out how the relay
switches on the current in a separate circuit in
Fig. 16 and how the electric bell in Fig. 17 rings
continuously.

Iron core —
::l il
<"’“L " Battery
. q
Switch Coulqg
: Lamp
Battery <:_{
L
II L Contacts

Softiron E f

Fig. 16: Here an electromagnet is used to operate a relay
for switching on the lamp.

2.5 Self-Inductance

If a wire is wound into a coil and a current is
passed through the coil the coil will oppose any
change in the value of the current passing through
it. This property of opposing a change in current
is called inductance and is due to the fact that a
second current is induced in the coil which
opposes the change in current, The amount of
inductance possessed by a coil depends on the
number of turns. the area of cross-section of the
coil, the length of the winding and the material

PRACTICAL WIRELESS
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——— Contact Hammer
~———Spring A/

= ——

:-5) ‘.—-:
Switch (P Coll €75

P q
""/\',—-: 2\
o R e

= Dattery | "'\ >ong

= l | ~Soft iron core

Fig. 17: The circuit of an electric beil.

on which the coil is wound. If a current passes
through a coil the current does not at omce rise to
its maximum value because of the inductance of

the coil. This is shown in Fig. 18.
3
— Coit £
Cell 3

Timg ——»

Fig. 18: The rise of current with time in the coil shown on
the left, is illustrated graphically on the right.

Inductances are measured in Henrvs, The Henry
is a large unit and in radio frequency coils the
inductance is generally measured in mitrohenrys

(———— of a Henry. The inductance which
1,000.000

acts when a current passes through a single coil
is called self-inductance.

2.6 Mutual Inductance

When current flows through a coil a magnetic
field is set up round the coil as shown in Fig. 19,

» Cell
Fig. 19: The magnetic field set up around a ceil of wire.

If a second coil is now brought near to the coil
shown in Fig. 19 so that the lines of magnetic
force ** cut through ™ it a current will be produced
in the second coil. This current is produced as a
result of a smiutual inductance between the two

WWW.americanradiohistorv.com
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coils. This is shown in Fig. 20, a milliammeter
being used to demonstrate the induced current in
the coil. The coil connected to the cell is called
the primary coil and that in which the current
flows is called the secondary coil.

Two coils such as those in Fig. 20 are said to
be coupled and the coupling effect is greatest when
the two coils are on the same axis and close
together.

Secondary coil

Cell

Miiliammeter

Fig. 20: The effect of placing one coil in close proximity
to another.

2.7 Inductances used in Receiving and Transmitting
Circuits

Adding an iron core {(gcnerally powdered iron)
to a coil increases the inductance considerably and
therefore for receiving purposes coils ‘can be made
very small. Also the inductance of a coil can be
reduced by adding a core of a metal such as brass.
As will be seen later when a.c. theory is dealt with
the inductance of a coil varies according to the
frequency of the current which passes through it.
Generally, in transmitting circuits where there is
considerable radio frequency power. the induc-
tances used in the circuit will be self-supporting
(i.e. not wound on a “ former”), will be made of
stout wire and will have an air core.

2.8 Capacitance

If two metal plates are separated by a small
distance and connected to a battery and switch,
as shown in Fig. 21, the instant the switch is closed

~+ +
Battery. o=

Metal plates

Fig. 21: How electrical capacitance is obtained.

electrons will travel from the upper plate towards
the positive terminal of the battery and electrons
will leave the negative terminal of the battery and
travel to the lower plate. The plates are now said
to be charged. The switch can now be opened
but the plates will retain their new charge. The
charges can be neutralised by short-circuiting the
plates, a spark often resulting.

WIRELESS December, 1964

Two plates as shown can therefore be used to
store an electrical charge and a device which can
do this is called a capacitor or condenser. The
capacity or storing power of a capacitor is
dependent on the area of the plates, the number
of plates, the distance between the plates and the
material (dielectric) between the plates.

The unit of capacitance is the farad. This is
too large for most radio applications and the

microfarad ——— of a Farad and the
1.000.000

picofarad or micromicrofarad

——— of a microfarad
1,000,000

are more commonly used.

Capacitors fall into two main types, fixed
capacitors  which have a fixed capacity and
variable  capacitors which have a variable
capacity.  The symbols for these two types are
g:nerally represented as shown in Fig. 22. Fixed

capacitors are physically usually small and may

Fig. 22: The circuit symbols of
capacitors fixed and variable.

Fixed Variable

often be made of metal {oil with a thin layer of
dielectric. such as waxed paper, between the
plates. The capacitor may also be made of two
long lengths of foil separated by waxed paper and
the whole being wound cylindrically so as to
occupy a small space only. A special type of fixed
capacitor is called an electrolytic capacitor but
this will be dealt with later.

Variable capacitors have two sets of plates, one
set variable and the other fived; moving the
position of the variable plates alters the capacity
of the arrangement. The two sets of plates are
almost always separated by air but occasionally
mica may be used.

The voltage which can be applied to a
capacitor depends upon the distance between the
plates and the material separating the plates. If
too high a voltage is applied sparking will occur
between the plates and the breakdown voltage of
the capacitor will have been exceeded.

Question—

A meter has a full-scale deflection of 10mA and
an internal resistance of 500, Calculate, using
Ohm's Law, the following:

a. The value of the series resistance required
to convert it into a voltmeter reading up to
250V.

b. The value of the shunt resistance required
to convert it into an ammeter reading to 2A.

Use the formulae given in the article to check
your answers. Answers to Question | Jast month
are given on page 790.

Part 3 Next Month

WWW americanradiohistorv com
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A MODEL

TRANSMITTER

CONTROL

y

HE circuit shown here is extremely simple,
Tand has proved to be very useful. When

experimenting with radio control equipment
indoors, power can be drawn from a small
mains unit. This unit should deliver 63V a.c.
for the 6C4 heater, and 10mA at 150V h.t. supply.
When mains are not available, the mains unit is
removed, and the transmitter operated from
batteries. As O.15A is drawn from the 6V supply,
reasonable battery life is obtained.

Fig. 1 shows the transmitter circuit and battery
connrections. Any home-built or ready-made c.w.
type recciver may be used. The transmitter is
not suitable for controlling tonc receivers. The
unit is tuned to the required frequency by TCl
and the control switch or key used to control the
model is connected in the 6C4 cathode.

The transmitter is built on a piece of thin
paxolin 4in. x 4in. Drilling positions can bc
taken from Fig, 2. The valveholder requires a
Zin. diameter hole. Short 6BA or similar bolts
are provided with tags and fitted in the positions
indicated. for battery. coil and key connections.

An extra tag is fitted at point 1. Fig. 2. and
one projecting tag of TCI is soldered to this. A
stout lead passes from the centre tag of the

trimmer, through a small hole, and to tag 3 in
Fig. 3.

All underneath wiring is shown in Fig. 3. and
leads and parts should be positioned approximately
as illustrated. Wires are short and direct, and
insulated sleeving is used on all leads. The wire

are cut down as necessary.
Connections should be rigid, so

F.G.Rayer G30G

ing 1in. A short lead is soldered on the centre turn,
this being the tapping 2 in Fig. 1. The ends of L2
coil are soldered to tags | and 3 in Fig. 2, and the
tapping is soldered to tag 2.

Two turns of insulated wire are used for the
azrial coupling winding L1. These are wound
round the centre of L2 coil, the ends being twisted
togeiher, and taken to tags 4 and 5. In Fig. 2,

ends of resistors and capacitors

- 20 s.w.g. tinned copper wire,
with 1 m.m. sleeving, will be

|

satisfactory. A lead passes from
h.t. positive to tag 2, as in Fig. 2.
Coil Li|L2

This need not be wound
exactly as described. provided it

1
5
L 2 4
L2
4
3

\

HI+

Battery box

can be tuned to 27Mc/s with
TC1 trimmer about half closed.
For this type of circuit, a self-
supporting coil is not recommen-
ded. A smooth paxolin tube can
be used as a former. though a
former with  notched ribs s
better as turns are then evenly
spaced and cannot move.

The former actually used was
approximately  }in. across the

Y

HT—

3
1000
pF

Key

ribs and 1{in. lone. 1.2 consists
of 10 turns of 20s.w.g. tinned
copper wire, the winding occupy-

P Y Y U I gy |

Fig. I: The 27Mc, s transmitter circuit.
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this winding and its connections
are shown with broken lines.

A former which would hold
10 turns, fin. in diameter, was
tried. and was also satisfactory.
" A Zin. diameter former would
also do well. Formers smaller
" .than {in. diameter are not
recommended. The wire gauge
*and spacing between turns are
not critical, provided the finished
coil can be tuned around
- 27Mc/s. The finished coil was
“.mounted with a 4in. bolt, spacer
and bracket, as in Fig. 2.

Tuning and Aerial

The heater may be run from
a.c. or d.c., the polarity with d.c.
being unimportant. The h.t.
supply is 90V to 150V according

~to power required or the supply
available.

The transmitter must be tuned
to a frequency in the Moaodel
Control band (2696 — 2728
Mc/s) before the aerial is
attached. If desired, a test for
r.f. can be made by soldering a
6V 0-06A bulb to a 2-turn loop,

< -and bringing the loop near the
transmitter coil. The bulb should
* light at reasonable brilliance.

To tune the transmitter, a
calibrated wavemeter is required.
The wavemeter is set to a fre-
quency near the middle of the
band (say about 27-1Mc/s) and
is coupled to the transmitter
coil. If the wavemeter has a bulb
indicator, the wavemeter coil
will need to be in line with the
transmitter coil, with an inch or
so  hetween coils. Coupling

* should be loose (coils as far
apart as possible. provided suffi-
cient power is transferred to light
the, bulb). TC1 trimmer is then
rotated until the wavemeter bulb
lights best. A 9in. length of insu-

*. lated tube, filed to engage- the

P

trimmer, is handy for tuning. -

If the wavemecter has a sensi-
tive moving-coil meter indicator,
coupling between transmitter and
wavemeter can be small, the
units being separated by such
distance as will give a satisfac-
tory deflection of the meter.

If the coil has been wound to
dimensions other than those
given, the tuning range obtained
may be unsuitable. Tf 27Mc/s is
approached with TC1 trimmer

—continued on page 782
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red

green

FiE
N,

% valv\e(;o[der .(_i—l_-'ﬂ" J ) //A'//

2o =T R 5
batteries
and S
Fig. 2: Layout on top side of the chassis panel.
Key.
9
| T+
viass\g
To
centre-tap
of L2 HY~
To . 4
coupling /@
loop
!
05 o
\ aerial

Fig. 3: Wiring on the underside.

COMPONENTS LIST

RI  10kQ W

CI  1000pF 250V or similar

C2 25pF mica or ceramic

C3  1000pF 250V or similar

Vi 6C4

One B7G valveholder. Ilin. x Zin. diameter
coil former. 4in. x 4in. x 4%in. paxolin panel.
20s.w.g. wire, 6BA nuts, bolts, connecting wire,
etc.
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monitoring a BIG

A RAPID FAULT-FINDING SYSTEM
FOR COMMUNICATIONS RECEIVERS

NY item of electronic equipment is liable to
break down but, in the case of communica-
tions receivers, such **down time” must be

kept to a minimum if communication schedules
are to be maintained. Rapid maintenance of the
receiver when the fault has been found is very
largely tied up with the design and layout of the
receiver, but rapid fault finding can be greatly
helped by a comprehensive monitoring system.
Monitoring a receiver such as that shown in
Fig. ! can be a very extensive arrangement if all
possible points are to be covered. Obviously h.t.
lines have a priority and one could feasibly
monitor all h.t.-carrying electrodes at all valves.

Y

Receiver

by S. Simpson

One could also check all bias voltages where such
are developed.

All this could lead to a monitoring system so
complex that it might itself require monitoring to
ensure its serviceability, to say nothing of the risk
of malfunctioning of the receiver caused by inter-
action in the numerous monitor leads!

A compromise can, however, be obtained and is
described in the following paragraphs. It leaves
several gaps in information but does marrow the
field such that the operator should be able, firstly,
to say with fair certainty what has happened and,
secondly. by using normal metering and tools to
quickly clear the fault.

RFA1 (== RFA2 L=l Mixer IF1 |l IF2 feam Signal AF1 Loe{ AF2 fapeiOUtpUt|=m LS.
\ Lt AGC L L
voltage ‘
Acoustic r
rf C ¥ feedgac’k =
Calib. Voltage AGC__1_AGC
osc. stag, amp, diode BFO AF
cathode
bias

AlS
joutput

Signal strength
(if bias) o

Stabilised voitage

oltage
AGC voltag =

Local osciltator cathode bias

-

Monitor

Calibration oscillator output

selector

Calibration oscillator bias

-

}
HT (smooth)

HT line Power

Supply

TTO i}

HT. (rough)

Maximum
value -

Fig. I': A block diagram indicating the monitoring system in a typical communications receiver.
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Monitoring Points

H.T. supplies must be known, thus the rough
h.t. and smoothed supply are monitored. One
thus has a check on the filter system, also a check
on serious breakdown of decoupling capacitors.
Working backward through the receiver the next
useful point is the a.f. output signal (for a rcason
explained shortly). This signal is taken from the
output transformer secondary, rectified, smoothed
and passed as a fluctuating d.c. voltage to the
monitor switch.

The a.f. output valve is a * hard” worker and
a check on its bias condition is desirable. (The
paralleled resistance of the meter will temporarily
alter the actual operational bias but a reading

taken during normal operations gives a figure for
sus-

comparison when abnormal

operation s
pected.)

PRACTICAL WIRELESS
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(4) The stabilised voltage applied to the local
oscillator in the frequency changer; a
voltage can be present even if the stabiliser
valve has failed but will differ appreciably
from normal. )

With these facilities the operation of the entire

receiver can be checked as follows:

(1) The crystal calibrator is switched in.

(2) The r.f. gain control is turned to maximum
and the receiver tuned to a known harmonic
on, say, thec medium wave band if a
100kc/s crystal is in use,

(3) A.G.C. is switched in, also b.f.o. at 1kc/s.

(4) The monitor circuit is switched to i.f.
cathode bias and the recciver carefully

retuned to maximum signal (minimum bias
reading). This should coincide with a
previously logged dial setting of the tuning
capacitors.

LS. transformer

LS (cone omitted
behind baftie

to clarify drg)

____________________________ -1
From HT line :
HT ]
On/Off
switch
— Amplifier
section
Tone test

From signal
diode

Screened single
lead

Mic transformer

{screened) Bridge

Fig. 2: A ‘tone-test’ arrangement for checking the a.f. amplifier stage of the receiver.

In the recciver shown amplificd a.g.c. is used.
The full output of the a.g.c. diode is monitored,
also the cathode bias of the last controlled i.f.
valve. Drift in tuning of that i.f. amplifier, which
is part of the amplified a.g.c. system, is thus shown
by a fall in diode output: a fault or drift in the
main i.f. amplifier is also made apparent by
comparing a known diode output against the cffect
of a.g.c. in the i.f. amplifier.

The question arises: How does one know that
the a.g.c. i.f. amplifier is receiving a normal signal
to cause it to produce a known diode output?
This doubt is settled by further monitoring at the
points listed below:

(1) The r.f. output of the calibration oscillator,
rectified by a diode, to show that r.f. is
indeed coupled to the receiver input.

The cathode bias of the calibration oscil-
lator to show whether the valve is
oscillating normally (weak oscillation shows
up as an increased voltage).

The cathode bias of the frequency changer
(again weak or non-oscillation gives a
noticeable rise above a normal operation
figure).

(v)}

®

(5) The monitor circuit is now switched to a.f.
output.
(6) The a.f. gain control is set to a pre-

determined position (gained from experi-
ence).

(7) If the receiver is behaving normally a
known figure of a.f. output is shown on the
monitor,

The above procedure has proved satisfactory in
checking the recciver diagrammed in Fig. 1 but
will, of course, be modified to suit individual
cases.

So far the monitor has covered the complete
front end, the i.f. amplifier, the a.g.c. system and
a check of a.f. output. 1t is, however, useful to
be able to check the a.f. amplificr on its own and
the following method, illustrated in Fig. 2, is used
by the author for the purpose.

A taut 10in. length of piano wire is stretched
across the wooden baffle board supporting the
loudspeaker (tightening is achieved by passing one
end of the wire through a hole drilled in the shank
of a No. 6 wood screw which has been run well

—continued on page 758
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MODEL H.F. 1016 ‘MAJOR’

This 10 inch, 16,000 gauss unit is specially suvitable

WB |2/|4 for use in the smaller type of enclosure having a
AMPLIFIER volume of approximately |3 cubic feer,
This is the heart of any l
§ . sound reproduction Type Filux Density Price
system, particular atten- |\ oo 1y E 1012 | 12,000 gauss €4 120
tion having been paid
to circuit design, layout 8” H.F.816 | 16,000 gauss €6 60
andlappestance; 8 H.E.812 | 12,000 gauss £3 16 6
P I 8 H.F.810 ; 10,000 gauss £ 1706
WHITELEY ELECTRICAL T359 tweeter| 9,000 gauss £ 123 ‘
> |
T8i6 | 16,000 gauss €5 19 3
RADIO COMPANY LTL. e e S
Mansfield 1762/5 i |

MANSFIELD - NOTTS. Telephone:

TONORTH LONDON

A CONSTRUCTORS PARADISE
IHO|ISM§DS OF (OMPONENTS IN STOCK !

Including: VYalves, ’rans:stors, Resistances,
Condensers, Plugs, Sockets, Ferrite Rods, Dropper
Sections, Knobs, Transformers, L.O.P.T., F.O.P.T.,
5.0.P.T., Mains, Stylii, Loudspeakers, Tapes and
Spools, lndoor Aerials, Headphones, Earpieces,
Record Decks and Maﬂ Others' '

YOUNAMEIT - WE HAVE IT!!

SPECIAL OPENING OFFER % £ 5 |

i¥"'Second-Hand TV’s from
SEE THEM WORKING BEFORE YOU BUY!

DOZENS OF NO-GOERS FROM S/- (Full of
useful spares) Ideal for Beginners!

JOHN TRAPP SERVIGE SHOP

at 52 COLERIDGE ROAD, THE BROADWAY,
CROUCH END, N.8.

TELEPHONE: MOUntview 1183

Designed for the electronics age ‘e

PRIMAX and PRIMAXA solder guns

PRIMAX
®W SPOTLIGHT

IMmUrowv =HIO-r<L07ow

PRIMAXA
100W SPOTLIGHT

B 112/8d o

wZCo

Distributed by @, KEMPNB‘ LTD.

29 PADDINGTON S§7., LONDON, W.1. Tel: HUNter 0755
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your career .
hobby

own business , . .?

The demand for good Electronic Engineers s increasing
almost daily throughout the worid. Electronics is now
the most rapidly expanding ol all industries with its
applications reaching into almost every sphere of human
activity. If you are looking for a new career with new
opportunities, then now is the time to choose—
Electronics. if you are already employed in this field—
then now is the moment to seek h!gh 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—unlikely to be affec-
ted by possible future recessions in other industries.

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

A special feature of our system is that all courses
start right from the beginning and no previous know-
Iedge or experlence is necessary or expected. Training
is carried out in easy step-by-step stages using the most
modern methods of tuition. The great advantage of
the home study method os that it provides a complete
self-contained course giving everything needed for the
subject concerned and enabling work to be done in the
comfort o’ one's own home and over any period of time
desired.

EXAMINATION COURSES
@ CITY & GUILDS TELECOM. TECHNICIANS CERT.
CITY & GUILDS FULL TECHNOLOGICAL CERT.
A.M.Brit.LLR.E. EXAMINATION.
RADIO AMATEURS LICENCE EXAMINATION.
P.M.G. CERTIFICATES FOR RADIO OPERATORS.
R.T.E.B. SERVICING CERTIFICATES,

OTHER CGOURSES

@ SERVO-MECHANISMS
@® COMPUTERS
® ;(\l.\DDSAR & NAVIGATIONAL

@ TRANSISTORS

20,000 obm/volt
modern multi-
range test meter, .,

I

LEARN - THE
PRACTICAL

Learn — by bailding — an

- international receiver in

the top quality ciass . . .

nine transistors . . . LW,
q TWO SHORT
WAVE Baod: and VHF/
FM . . . incorporates every
modern  receiver  design
‘echnicue.

Transistorised
signal generator
of pew desicn and
wide frequency
coverage . ..

N

Cathode ray oscilloscopa
to  show how circuits
work...

Combplete pleture way
Iibrary ot theury books and
practical manuals

NO MATHEMATICS!

BUILD AND EXPERIMENT WITH ALL
THE ABOVE-—AS—YOU—LEARN .

This is a new complete experimental course ('omnrlslnz a
mixfure of theory and practical work using a very full
range of electronlc components and apparatus. Starting
right from the beginning—or at a later stage if necded—the
course enables the student to build up all the hasic clecs
tronie circuits—amplifier: oscillator: rectifier: detector;
(-l(- —-aml finally to the d(-algn. (-nn~trn(-lmn. tcﬁtmg and

7
A
u||u wulmnpj

overing tong and medium wase
ANDS plus VIIF/FM reception.
ut—operates from a 9v.,
he world, Every pre-
¥ ¢ ! and the course
also inclindes manti £e test meter: signal generator and
oscilloscope. By the end ol the course the ~tudent wiil be
ahle to deal with any type of ~erviclng work with conti-
denee and will also have a very useful \\nrluh(m 0f cavip-
ment Nearly 10t interesting and absorhing L
MENTS are earried out during this compreben
enabling anjone to gain full mastery of elect

batter
sent-day

LIPOSTAINOW §- ¥V A 7 & ¥ V) |

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

e st o Caps
Please

......... courses above
PW 12,64
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A COMMENTA

PRACTICAL WIRELESS

Y BY HENRY

PRACTICALLY

WIRELESS

HE national dailies are

clamorous, just about now,
with suggestions of seasonal
gifts. The lady columnists slink
between laden counters, licking
their pencils, - filling their note-
books with apt ideas.

In these days we have to shop
this early for Christmas, other-
wise the stores will only have
Easter eggs on show.

Remembering some of the
presents we have received from
misguided maiden aunts, and
malicious colleagues, we thought
it could be a good notion to
suggest a few suitable ideas for
some of the characters who have
haunted the radio enthusiast in
these pages and elsewhere.

Simple gifts, as for example a
second-hand flea-trainer’s outfit
for the chap who thinks up those
diminutive designs which so tax
the constructor’s evesight and
defeat his fumbling fingers.

Or a “Lucky-Dip" parcel of
unrelated oddments for the con-
tributor whose constructional
article advocates: “33 turns of
24s.w.g. enamelled copper on a
}in. former, and 100 turns of
42s.w.g. double-silk covered on
XYZ former 1type 543217, 1

mean, have you ever tried to cal-
culate how many
yards?)

inches (feet.

make 100 turns of

Lady columnists slink between laden
counters.

42s.w.g., then ask for that odd
length at your local factor's
spares counter?

Then there is the chap who
thought up the modern. plastic
knob, which disintegrates at a
touch. This horror—for which a
replacement can seldom be
obtained—has to be pulled or
twisted off before any work can
be done on the receiver. Perhaps
a blown-out Chinesc egg, suitably
mounted?

And for the creator of the
other kind of knob, with con-
cealed security. a grub-ccrew
beneath a flange. or an angled
spring just beyond the reach of
one’s longest screwdriver, a set
of wire puzzles.

A ball of tangled string would
not be inappropriate as a gift for
the bright bloke who thought up
the combination of harness and
printed circuit used on some tele-
vision receivers. Tracing h.t. on
these without a circuit diagram—
and sometimes with one—is like
touring Wales with a home-made
mano.

Don’t let us forget. while on
the subject of diagrams, twa well-
earned awards. First. one of
those teasing * Present to
follow ™ postcards we used to get
at school for the producer of the

radio for which a circuit is
never—not nohow—abtainable.
And a modern. do-it-yourself
novel for the technical author

whose manual flops about like a
stranded fish. with components
on one page. tables of values on
another. and portions of the cir-
cuit scattered about like plums
in an alms-house pudding.

Jig-saw puzzles used to be
frequent presents when Henry
was a lad. One of the interlock-
ing type would do well for the
designer of the set which used
those banks of moulded compo-
nents in which the middle one
always seems to go.

Then there is ulwavs the tool
and equipment market—we
could think of more examples

751

No. 4
For the
Present

A ball o/ tangled string.

here than the Editor would allow
us to cite. But we must not for-
get to send a tube of burn salve
to the genius who first thought
up ths method of mounting
multi-contact  switches in a
printed-circuit panel. He must
have burned his fingers mightily
while mocking up that pratotype.

Remember those games that
used to swell our stocking, the
ones that required the victim to
get a dozen balls simultaneously
on a dozen shallow depressions,
annoyingly beneath glass? Suit-
able, don’t you think, for the
chap who wants us to hald four
pen-light cells at once. or even
five U-11 type cells, to make any
test on a small transistor recei-
ver that entails removing the
back.

And. going even further back
in memecry. a cats-cradle of
string for the inventor of some
of the more irrational drive-cord
designs. A rubber one. if such
can be imagined. for the tape
recorder brain who loops his
belts around hidden pulleys in
inaccessible places.

1 leave vou. gentle Reader. to
think up gifts rhat might suit
others of our tormentors. | must
away to consult with fellow con-
tributors to cook up something
special for the Editor.
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An Experimenter’s

GALVANCMETER

YHIS article describes the construction of a

moderately sensitive D’Arsonval-type galvano-

meter for the amateur experimenter. The
complete instrument consists of three separate
parts: (a) The galvanometer itself, (b) the lamp
and lens assembly and (c¢) the scale over which the
lightspot moves.

The Galvanometer (a)

This consists of a_coil, two suspensions which
act as current leads and provide the restoring
force, a mirror glued to the bottom of the coil, a
U-shaped magnet to provide the magnetic field

@. 2|
: i Wire or
Tenslon 7 ! metal strip
screw | ' i : connection
H 1} : ’
Suspension —1 . :
; Core
: : /
Colt ] '
\ ¢
. Concave
mirror
Powerful __—— selected to
magnet r ! lve shar
o | ; 9 Image .
. v}‘
i 3=levelling
! K screws

Terminals

Fig. I 1 This shows, approximately full-size, the construction
of the galvanometer itself.

' ii Galvanometer
/

Magnet

Ray of light __

WIRELESS December, 1964

BY C. J. PAULL

and a soft iron core to concentrate the field in the
region of the coil.

The coil was made from 100 turns 36s.w.g.
enamelled copper wire wound on a rectangular
wooden former about 4in. narrower than the air
gap of the magnet. After winding, the former was
removed and a little gluc rubbed into the coil to
hold the strands of wire together.

The suspensions were made from “silver paper >
(actually aluminium foil) cut to 1/100in. wide
strips, 4in. long, with the ends widened to about
#in. to facilitate joining to the copper wire. The
necessary fineness of the suspensions was achieved
with the help of a very sharp pointed modelling
knife. a steel rule to act as a guide and a sheet of
aluminium to afford a suitable base for the cutting
operation. The suspensions (above and below)
were joined to the bared copper leads from the
coil by winding them round and round these leads
and then binding some fine copper wire over them
to make certain of a good contact. The other ends
were connected to suitable terminals at the top
and bottom of the case by a similar method, the
top terminal being rotatable.

A small, carefully chosen piecc of a concave
sh:_alving mirror was stuck to the bottom of the
coil.

The case was made from mahogany-faced ply
and had the dimensions 1in. x 2{in. x 3in. with a
removable glass panel inserted in the front.

The Lamp and Lens Assembly (b)

The lamp was rated at 6V 0-5A and the lens was
an ordinary lin. diameter magnifier, adjustable to
between 3in. and 6in. from the lamp. A fine

-—continued on page 794

Lightspot with hairline

across centre

l ST
Scale
Fig. 3i Details of the scale.

Stand
Lens
Scale

Fig. 21 The complete set-up of galvanometer, scale and light source. Approximate total cost of the complete
instrument, 10s.

www americanradiohistorv com


www.americanradiohistory.com

December, 1964

PRACTICAL WIRELESS 753

The Cadmium Sulphide Photo-conductive Cell in Practice

only light-sensitive devices generally available

were the barrier-cell used in photographic
exposure meters, the photo-emmisive cell used in
sound-film projectors and the selenium photo-con-
ductive cell (often made up from a burnt-out
rectifier!).

None of these has the sufficient sensitivity or
case of use for practical general-purpose work,
and it was only when photo-transistors became
readily available about six years ago that real
interest in light operated devices was stimulated.

Even photo-transistors have disadvantages in
some applications however. especially where
robustness, high-sensitivity, wide-range of illumina-
tions. power-handling. voltage-handling or exact
measurement of light intensity have to be catered
for. There has, however. become available a
device which fulfils all these requirements: this is
the Cadmium Sulphide Photo-conductive Cell.
which operates on the same principle as the old

l ] NTIL the adven{ of the photo-transistor. the

Fig. | (below): Data on the Ericcson K42 photo-conductive
cell.

A: Maximum Ratings

Maximum Polarising Voltage 50v

Maximum Photocurrent S50mA
Maximum Power Dissipation 0-4W
Ambient Temperature Range —25°C-60°C

S0

B: Sensitivity
Cell current versus
voltage for various

T
// L————0'4watt
5
light intensities

/ 3 K42
[/ / 5 Lumens/sq_ft.

|/ =N
L

ImA

\\

] 0 20 30 40 50
D.C. polarising voitage

C: “Rule of Thumb” Sensitivity Guide
Cell Resistance in:

Bright Sunlight 100
Daylight 602
~Late dusk ... . 1'49]
Darkness ... .. 1OMQ

PART |

Selenium Cell but is in all respects a great advance
on these.

The characteristics of one very good example of
this type of cell, the Ericcson K42, are shown in
Fig. 1. The K42 may be regarded as a resistor
whose resistance is determined by the amount of
light falling upon its sensitive surface.

It is the enormous range of this resistance from
1002 in bright sunlight to more than 10M% in
darkness. from virtually short circuit to virtually
open circuit, which makes this cell so useful.

Its colour response also does not have the great
peak in the infra-red of photo-transistors and
extends over the entire visual range, making the
K42 suitable for light measurement.

The sensitive part of the K42 consists of a layer
of cadmium sulphide with traces of copper and
chlorine added. This unit is potted in epoxy resin
inside a metal can behind a gluss window scaled
with silicone rubber.

100, . !
R )
ﬁ‘\ :
© 80 T N :
» ! 1
g 1
260 HERN
4 i !
¢ ; '
= 1
:_,'6 40 S— E :

& Blue i Yellow e Red

'
20 T :
' '
] 1
o 1 1 1 1! i
4 5 6 7 8

Wavelength x 10 A

Fig. 2: This graph indicates the K42's relative response
to different colours.

The system is extremely robust and moisture
resistant, and the writer has certainly found no
way of damaging the K42 except by using it with
voltages and currents well outside the manu-
facturer’s ratings. The constructional part of this
article centres about the K42 and describes its
use in light-operated switches and automatic
volume controls.

Direct Operation of Relays

Because of its high sensitivity and ability to
handle large currents the K42 is able to control
relays directly without prior amplification: in_ this
application it may be regarded as a variable
resistance of 1002 or less in light, 1k in the dim
Light of lute dusk, 10M{ in darkness.
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Fig. 3 (above): Dimensions and general appearance of the K42,

Fig. 4 shows the simplest circuit for direct relay

' operation in which the K42 is placed in series with
- the relay coil and its power supply. When the

photo-conductor is in darkness little current flows

. because its resistance is high. and the relay is open.

When light falls on the cell its resistance decrcases
and sufficient current flows to close the relay.

Note that there is no necd for a protective diode
across the relay coil. since the K42 in series with
the relay coil does not generate large back e.m.f.’s
as do some transistor circuits.

In the operation of the circuit of Fig 4, there is
“ electrical backlash ™ in that, whilst the relay
may close on a certain current (about 6mA for

“a 1kQ P.O. relay with one contact). it will not

open again until the current falls rather below this
(about 4mA for the relay considered).

This effect is of considerable importance in
practical applications which require the relay to
operate on currents due to slowly changing
illimination.

1f there is little backlash the relay tends to

- *chatter” when the light-level brings the current

-

]

.-and a‘half to two times this, sub- o
ject to the restriction above. pa,.k;,sg ’
light H

. switch 3
1

* Parking Light Switch E
)

The simple circuit of Fig. 4 has In
insufficient backlash to guarantee e
chatter-free operation when the y
K42 is used to open and close a i
relay in the slowly changing light R
of dawn and dusk. Cerab L
Additional backlash can be .
created by connecting a shunt g
resistor, R1 (Fig. 5), in parallel Z

- is open. This takes some of the

near its open/close point: backlash by making a
very definite diffcrence between open and close
currents obviates this defect.

The only restriction on the relay used in Fig. 4

“is that it should not require more than S0mA or

50V to operate. The writer has found that Post

* Office relays with coil resistances of about 1k

work satisfactorily on a supply of 12V and has
designed parking light switches about these.
Almost any relay may be used however, and the
simplest procedure with one of unknown proper-
ties is to find out what voltage will
just cause it to operate and then to
use a supply voltage about one

PRACTICAL WIRELESS
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————"(lass Supply- -
= window\ up to 50V, 50mMA)
__Metal
case
Photoconductor
element

Fig. 4 (right): The K42 in series
control of a relay.

Fig. 5 (below): Here Rl is added

in parallel with the relay to provide additional backlash.

Its operation with RI disconnected is described in the text.

—
Supply Supply
L
disconnectedt~—
Connected
across
Relay R1S relay to ] Retay R
reduce
sensitivity
\\:.
No fight | T
o light | H ig
(relay i K42 (refay |
open) closed)

current supplied to the relay and thus reduces its
sensitivity when open.

If R1 is disconnected once the relay has closed
the sensitivity goes back to normal. and hence the
difference between “open” and *close ” currents
has been made greater, i.c. the backlash has
increaseda. In practice the relay is made to switch
the shunt resistor in and out by means of its own
contacts.

Fig. 6 shows a practical circuit for this type of
parking light switch and the method of connecting
it into the car wiring. The centre section is the

with the relay coil when the relay

Optional
over—ride switch, |

[ rocon | I
. Parking
deh light
y
in
Normal car ®

closed
contact

K42

" /

Y

Fig. 6: A car parking light system using the K42.
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—
1?0 DIV,
silicon
diode 500
mA
Mains
input

l Relay
coil

12V heater
transformer

Fig. 7 (left): Parallel control of a relay.
Fig. 9 (right): A power supply for 12V relays.

switch itself which is essentially that of Fig. 4 with
the addition of automatic backlash described
above.

The K42 is in series with the relay coil. opening
the relay during the night, and therefore the switch
contact on the relay must be of the ‘ normal-
closed ”” type. This same contact is used to switch
the shunt resistor R1 in parallel with the relay coil
when the relay is closed, thus increasing the back-
lash as described above.

If a relay of different resistance to that shown
is used, R1 should be changed to
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which would switch them on long before they were
required.

This “single-shot” working has the advantage
that relay chatter can be completely eliminated by
a switch which switches off the lights automati-
cally, but requires manual re-setting to switch
them on., Then the relay opens at dawn and once
open stays open. -

The previous circuit could be changed to this
mode of operation, but there is an alternative way
of controlling a relay directly with a K42 which
is sometimes advantageous amd the writer will
describe this rather than cover the same ground
again.

In this mode of operation the K42 is connected
in parallel with the relay coil and therefore shares
with it the current supplied by R2 (Fig. 7). In
darkness the K42 has a high resistance and all the
current flows through the relay.

In light the K42 is low resistance and takes most
of the current so that the relay opens. R2 should
be greater than a third of the relay resistance and
myst limit the current through the K42 to less
than 40mA.

This switch is converted to single-shot working
described above, by arranging for the relay to cut
off its own power supply when it opens, so that it
cannot close again.

Fig. 8 shows a practical circuit for this type of
parking light switch and the method of connecting

be about five times the relay : Optional f
resistance.  The  “ over-ride ” : over-ride switch .
switch bypasses the relay con- / ' H
tacts and converts the parking Parking  § :
light to normal manual opera- light ~ ¢ i
tion. switch : d
_ The actual details of construc- : i Rarking
tion and connection of the park- E PO. ~ : light
1Eg light switch will vary with n ' relay : g
the requirements of the indi- car | B i : i 1oin
. ooon K42 v
vidual car. The K42 must, of H i § cer
course, be placed so as to see the : it o L :
full effect of the ambient light, Chassis | opr:n Photo-switch i
and the most convenient place earth |} contact - H
to put it is just behind the front ' ]
window facing outwards; it need : .
not face straight up into the sky. &2 4 H b2

The relay unit can usually be
found a place behind the dash or
in the map or glove compart-
ment: for reliability a sealed relay is preferable,
and some protection of the contacts should in any
case be provided.

The wire to the parking light may be broken
into and the automatic switch fitted (Fig. 6) at any
point after it has left the main lighting switch. The
chassis-earth  connection should be securely
attached to the metal-work.

A 2A fuse in the 12V line is some worth-while
protection against blowing the main car fuses
when installing the unit!

Parking Light Switch Il

In many towns parking lights are only required
after 11 p.m. or when the strect-lighting goes off,
and the automatic switch has only to switch them
off at dawn, there being no advantage in one

Fig. 8: A ‘single-shot’ parking light system (If).

it into the car wiring. Only one switch contact on
the relay is used as before, but since the relay is
now closed in darkness this must be of the
“ normal-open ™ type.

This contact not only controls the supply to the
parking light but also that to the relay itself, and
hence once the relay opens it cuts off its own
supply and cannot close again.

When the lights are to be switched on at night
the supply to the relay must be mcmentarily
switched on, whence the relay will lock-in until it
opens automatically at dawn.

The simplest way to do this is to push in the
rclay armature, which makes the relay contact and
acts as the required starting switch; if some means
of locking the armature in is also provided this

—continued or page 774
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SAND-LOADED
LOUDSPEAKER
BAFFLES

E.LAWRENCE

tape-recorders and small radio receivers is of a

high order bearing in mind the restricted space
within the cabinet which must of necessity
accommodate both the speaker and the rest of the
“works” and it is gencrally appreciated that given
a specially designed enclosure the same loudspeaker
would perform more efficiently so that for the
equivalent amount of electrical power a greater
volume of sound over an extended frequency
range would result.

In some cases a listener may wish to effect an
improvement in his equipment but he will be
deterred from embarking upon the project for fear
that it will be a complicated task beyond his
capabilities or resources or more likely he will
doubt whether, as applied to inexpensive equip-
ment, his efforts are likely to be rewarded with
success.

If the reader wishes to prove to his own satis-
faction the importance of the correct mounting of
loudspeakers and has a spare which can be used
as an extension unit, it is an easy matter to
compare the effect of a rudimentary baftle,
fashioned from a large picce of stiff cardhoard
with a central hole of appropriate size, added to
the otherwise unmounted speaker while this is in
operation, to observe the immcdiate improvement
An reproduction especially in the lower register.

Even though this arrangement is not by any
means ideal, the sound now has a more pleasant
*quality > compared to the thin ‘toppy’ effect
without the baffle.

There is a risk, of course, that an ill-designed

THE quality of sound produced by lower-priced

or poorly constructed complex enclosure may
prove disappointing where a well made simple one
may give satisfaction, especially if it is desired
to have the equipment in portable form for lectures
and recitals where the question of transportation
weighs heavily.

It is suggested that the reader who desires to
find out whether his cquipment is capable of
producing better results may care to construct a
plain bafile for test purposes and if he is satisfied
with what he hears he can then convert it into
something more elaborate.

WHY A BAFFLE IS NECESSARY

A full discussion of the theory governing this
subject is beyond the scope of this brief article
but it must be explained that the air vibrations
which constitute the sound waves from the loud-
speaker are the result of the reciprocating action
of the cone.

It is easy to sec that air compressed as the cone
moves forward will escape round the unprotected
cdge of the speaker to reinforce the low pressure
rcgion created at the rear so that the two trains
of waves, being in anti-phase, tend to cancel out;
an effect which is less pronounced as the frequency
rises, hence the apparent lack of bass,

By interposing a physical barrier between these
two vibrating air masses it is possible to reduce
the effect by a factor which depends upon the
area of the baffle, which should be as large as
possibie, although in practice the dimensions need
not exceed about three feet per side for reasonable
performance from a small speaker.

It is important, however, to choose a material
having sufficient density to prevent the structure
yiclding to the effects of the sound waves impinging
upon it and thus transmitting the wave motion.
It is especially important to avoid thc natural
frequency of vibration of the baffle falling within
the frequency range of the equipment as such

reasonance can cause a very objectionable
‘ boominess ’. .
Mounting the speaker in a hole in a brick

dividing wall between two rooms is an excellent
practical solution to the problem but this and other
bizarre idcas, often proposed in Hi-Fi circles, such
as the use of a length of drainpipe or a brick
corner cabinet are ideas which are seldom received
with enthusiasm by other members of the family
so that the avcrage listener must be content with
conventional materials such as thick plywood or
blockboard.

MAKING A SIMPLE BAFFLE

Fig. 1 shows one way of making an efficient
baffle from materials which at first seem unsuited
to the task. Hardboard is an attractive alternative
to the other popular materials by virtue of its
cheapness but it lacks the requisite degree of
density, a deficiency which can be overcome by
producing a composite structure of cellular form
in which the cavities are filled with sand.

The sheet of hardboard selected for the front
is first prepared by cutting a circular hole of the
required diameter to suit the loudspeaker. Strips
of plared wood about lin. square are then fixed
round the edges and to form a square enclosing
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the speaker opening with cross members inserted
to sub-divide the intervening space. Liberal use
of adhesive., supplemented by tacks, is recom-
mended to ensure sound joints. Fig. la shows a
detail of the construction,

When the adhesive 1s set, the cavities may be
filled with dry sand which is settled by tapping
the edge of the sheet. The second picce of hard-
board. with a square central hole to match the
wood frame surrounding the  speaker  then
completes the assembly. [t may be prudent to
enclose the speaker in a fabric bag as a precaution
against stray sand grains entering between the
speech coil and the magnet gap.

It is advisable to ensurc that the sand is quite
dry to prevent deterioration due to dampness which
could occur after a lapse of time and when
securing the loudspeaker to the inside surface of
the front sheet the use of bolts with wing nuts

will render its removal easy for storage and
transportation. The face of the baffle may be
covered with one of the ornamental woven fabrics.
Attach a couple of rubber feet, a carrying handle
and a hinged rear support with safety chain and
the job will be finished.

The principle of sand loading is not. of course,
confined to this simple form of baffle.  Almost
any cnclosure will benelit from  the  increased
density obtained in  this way. A plain baffle
modified to form a corncr cabinet by including a
port and a triangular plywood top s shown in
Fig. 2.

The writer has successfully used a simple baffle
mounted in a disused fircplace so that the chimney
acts as the cabinet. In a large hall or on stage
a temporary corner can bhc fashioned from two
large plain rectangular sand-loaded panels set at
right angles as shown in Fig. 3.

Figs. | to 4 below

Fill with dry sand ~—

Speaker
opening T

Planed wood f
strips to
form

cavities

Plywood top to suit
shape of corner,

| Pear hardboard face
"2

Note speaker Hecd stmps

mounted on
inside of front

i

Use plenty of adhesive
at these jcints )

Hardkoard
sheet

Socket connections

From

seconca .
of outpL'J?, To internz|

transformer loudspeaker

-—)—01____-_:__’

Connect to

\
O
N

T~ exiernal

s socaker

4 Socket viewed
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From
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To irternat
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tor ports to clear
skirting board
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CONNECTING THE EXTERNAL SPEAKER

Most commercial tape-recorders and some radio
receivers provide an outlet for an external loud-
speaker and it is important to ensure that the
component which you propose to use has a speech
coil of the correct impedance,

If in doubt, consult the handbook or the
manufacturer’s agent and if it should happen that
your loudspeaker has a 15Q coil and the equipment
1s designed for 3{, or vice-versa, a special
transformer, de51gnated type WMT 1. is available
from Messrs. Wharfedale to take care of this
situation.

In the absence of an external speaker socket
it is a simple matter to instal one. Purchase a
standard telephone jack socket and plug and locate
the former in a conveniently placed hole in the
cabinet. disconneot the internal speaker leads from
the matching transformer and re-connect them to
onc side of the socket as shown. Connect the

December, 1964

internal speaker to the remaining contacts on the
socket. For details of socket connection see Fig. 4.

The external Joudspeaker should now be
connected to the plug through a length of fairly
thick flex, such as five ampere mains flex, and
when the plug is inserted into the socket the
internal speaker will be automatically disconnected
as the external one becomes operative.

It is important not to use an audio amplifier
without a speaker, or some other-form of load,
as this may be detrimental to the output
transformer.

It must be stressed that you cannot make a silk
purse from a sow’s ear. In the type of equipment
considered here, mediocre results are very often
due to deficiencies in that part of the circuit which
converts the electrical energy into sound and the
use of a properly mounted external speaker will
often give a very satisfying improvement for a
small financial outlay.

MONITORING A BIG RECEIVER
' —continued from page 748

mto the board. The other end is looped around a
strong steel pin).

A right-angled piece of aluminium is placed as
a bridge under the wire at about one-third of its
length from the pin and the wire then tuned to
about 800c¢/s.

Under the wire an electromagnetic pick-up
(made from an Eclipse button magnet wound with
200 turns of 36s.w.g. enamelled wire) is mounted.
The output from the pick-up is passed into a
microphone step-up transformer placed clear of
the field from the loudspeaker output transformer.

The output from the transformer is passed by
an earthed, screened lead to a switch (* tone test ™)
on the receiver panel. Closing the switch applies
the transformed output to the input of the a.f.
amplifier and disconnects the diode output.

To test the amplifier the receiver h.t. switch is
opened and the “tone test” switch closed. The
moniter is set for a.f. output. The a.f. gain
control is set to about half-travel and the h.t.
switch is then closed.

The noise pulse emanating from the loudspeaker
on application of h.t. will cause a wide range of
frequency vibrations in the baffle board, also
acoustic shock waves, and their combined effect
will set the tone string into vibration.

This produces an output from the pick-up which
passes to the amplifier, thence, if all is well, to
the loudspeaker. thus sustaining the vibration
which initiated the string movement. The note
from the loudspeaker will build up to a maximum
determined by the gain setting and the a.f. output
can be visually checked at the monitor.

Knowing the output to be expected from a
given a.f. gain setting the output performance of
the amplifier (if not its quality!) can be checked.

The above systems still leave something to be
desired but have proved quite effective in practice
and are far better than nothing. To those readers
who use a big set and have no means of monitor-
ing other than an S-meter or a magic eye they may
possibly cause some interesting thought on the
subject.

SHORT-WAVE SUPERHET
—continued from page 737

domestic receiver tuned to the BBC Light Pro-
gramme on 200kc/s near the generator. Tune the
gencrator until zero beat is obtained. The
200kc/s signal may now be injected into the main
receiver. In this way the points between the
1Mc/s intervals may be filled in. Note that for
the higher harmonics the coupling between the
generator and receiver will have to be increased.

The receiver dial is marked with Indian ink,
using a fine nib. The author found that a gentle
roughening of the dial surface with a moist rag
smeared with a trace of scouring powder was
necessary to achieve a good writing surface. Care
is essential during this operation.

ALTERNATIVE USES

The author has found other uses for this simple
generator. For example, because the oscillator is
a two-terminal type coils may be matched exactly
by inserting them in the grid circuit of the
generator. With one coil in position the generator
dial is set an arbitrary point and the signal tuned
in on a receiver. The coil is removed and with
the generator dial unchanged the other coil
inserted. The turns on the coil are then adjusted
until the radiated signal is picked up on the set.
Similarly, by using known values of inductances
the capacities of capacitors may be measured over
the range 50—1,000pF.

The unit may also be used. if so desired, as an
audio frequency source by modifying the oscillator
as follows: Insert the secondary of an old audio
frequency transformer between the blank position
on the switch and earth. A capacitor of approxi-
mately 5,000pF should be placed in parallel with
this secondary winding. Delete C1 and insert a
0-01uF capacitor in place of Ci. Disconnect the
a.c. source to the oscillator and connect the

oscillator to a d.c. supply of approximately
200—250V. The heaters. of course. are still fed
with 6:3V a.c. The audio output may be taken

from the grid via a 0-01uF capacitor.
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IMPROVEMENTS

to transistor

portables

can be made to most home built transistor
to make some of
to fili the need for an external aerial,
personal phone, or other features not already
provided. 1t is assumed that the receiver is in
good condition, and may have been used for some
time.

SEVERAL small improvements or modifications
receivers, and it is useful
these,

External Aerial

Due to directive effects and screening, the
internal ferrite rod aerial is unsatisfactory in a
vehicle. To overcome this, an outside aerial is
often clipped to the vehicle window.

The external aerial is best coupled to the
receiver by having a small additional winding on
the ferrite rod, as in Fig. 1. This coil can be

30 Turns LW

T oot |

Socket
o Ferrite rod
aerial

Receiver earth iine (battery +ve)

Fig. 1: A coupling coil for an external (car) aerial.

purchased, or may be about 30 turns of any thin
insulated wire. A screened co-axial lead is gener-
ally taken from the vehicle aerial, so a co-axial
socket is best on the receiver. The inner pin goes
to the aerial, and the outer sleeve to the outer
brading of the co- -axial cable.

If the external aerial is merely to increase range
and sensitivity, the screened lead is not wanted,
and is best omitted. A single sucket of ordinary
type will then do for the aerial connection. The
loop is returned to the receiver earth line (battery
positive). A telescopic or wire aerial can then
be plugged in.

Reduction Drive

Many receivers have a knob directly on the
tuning capacitor spindle, Miniature tuning
capacitors of the type fitted in transistor sets may
be obtained with integral reduction drive. This

by J. Longrise

has a ratio of about 6:1, and makes tuning easier.

With some receivers, a small ball drive can be
fitted. as in Fig. 2. For example, this is possible
in the PractiCAL WIRELESS Celeste if the gang
capacitor is moved to the rear of the panel.

Such epicyclic drives have a lug, which must
be sccurely anchored. This niay be done by
using a long bolt and extra nuts or spacing
washers, or htting a strong bracket. The pointer
rotates with the capacitor. The usual ball drive
of this type has a ratio of about 6:1.

Typical Circuit

Fig. 3 is the circuit of a typical transistor
receiver, which may be of erdinary size, or
miniature type. This circuit is given tc illustrate
connections for other modificatiors. Maost of the
points covered would apply equamly to somewhat
different circuits,

Clamp Diode

In Fig. 3. automatic gain control bias is obtained
from the diode. and applied to the base of Tr2,
via R10.  Much better control of strong trans-
missions will be obtained if a clamp diode is
addsd. This requires 68002 and 2-2kQ resistors,
a Z/AF or similar capacitor, and a diode such as
the OA79.

Tunin HE Drive Pointer
capacifor [ a'r?hor
1 e
"
| fJ_
= | -
Orive Knob
1

Fig. 2: Adding a ball drive to the tuning gang.
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~ AAAA =9

5

[

+ve line S2 T+ve

Fig. 3: A typical transistor superhet circuit used to indicate the various modifications.

The second if.t. is disconnected from the
negative line, so that the 2.2k} resistor may be
added, and the circuit changed to that in Fig. 4.
Diode polarity is important. The original a.g.c.
circuit is left unchanged.

Bias from the voltage drop in the 2-:2kQ resistor
results in the diode only conducting when very
strong signals are tuned in. This prevents over-
loading and improves the a.g.c. action at these
signal levels.

Low Noise First I.F. Stage

A transistor receiver may have an almost silent
background when a reasonably strong station is
tuned in, but may have a severe background hiss
on weak transmissions. This is because the gain
of Tr2 in Fig. 3 is maximum with weak signals.
With strong signals, Tr2 base voltage shifts in a
positive direction, reducing gain and hiss.

The hiss may be bad if an unlucky combination
of R4 and R10 makes Tr2 base voltage rather
negative. If this is so. shunting a 33k, 47k or
100k} resistor across C5 may reduce the hiss
considerably. Alternatively, R10 may be slightly
reduced in value; or R4 may be increased in value.

With 10 per cent tolerance resistors, the actual
base voltage of Tr2 may vary considerably,
between different receivers. Tr2 base voltage must
not be too far positive, or gain is reduced badly.
If one of the transistors Tr2 or Tr3 is relatively
noisy it should be in the Tr3 position.

Low Noise A.F. Stage

If bad background hiss is present, and does not
change in volume when the 5kQ volume control
VR is adiust2d, it is probably generated in the
first audio amplifier stage. This is most likely
when an additional audio amplifier precedes the
driver, as in popular 7-transistor circuits,

6800 ¢

1st IFT
m

INE

Oscillator
coti

+ve

Fig. 4: A clamp diode circuit for improved control of
strong transmissions.

If hiss arises in Tr4 in Fig. 3, it may be better
to change R13 to 47kf), or to increase R13 to
1kQ. Values in Fig. 3 are typical when Tr4 is the
first audio, amplifier and driver.

If an extra audio stage is wanted. or if an
existing stage is already present before the driver
and values are suspected. then the circuit in Fig.
5 may be adopted. Values are chosen to allow
good amplification at moderate power levels. with
low noise.

The amplifier in Fig. 5 can be added to a circuit
like that in Fig. 3, by taking the OC71 base lead
X to X in Fig. 3. The new coupling capacitor in
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Fig. 5 goes to the existing driver base, Y, Tr4, in
Fig. 3. The existing connection between X and Y
in Fig. 3 is disconnected.

The additional audio stage is useful if the
volume of some stations needs to be increased,
though many receivers give an adequate perform-
ance with the arrangement in Fig. 3.

Battery Economy

An unfortunate combination of resistor values
in the output stage. in particular, may reduce
battery life, yet result in no improvement in
performance. This may happen if RI17 and
R18 are 10 per cent tolerance resistors, and if
R17 proves to be a little low in value, and RI3
a little high. The current drawn by Tr5 and Tr6
may then be much higher than necessary.

If this is so, the simplest cure is to shunt R18
with another resistor. values from about 470(2
to 2kQ being tried. This can be done with the
set working. Or RI17 may be increased in value.
The receiver must not be switched on with R18
disconnected.

Should reproduction be distorted, especially
when the battery is a little djscharged, or when
the receiver has been left 1n an unheated room
in winter, RI7 may be too high in value,
and R18 too low. If so, shunt R17 with resistors
of about 5k to 15Kk, or increase R18 in value.
Tr5 and Tré should draw about 2mA, with no
signal.

To obtain maximum gain and output. R19 is
sometimes omitted, or is of very low value. This
causes high peak currents. It is better that R19

—-ve
56k}
2pF = OpF
(56kQ Pt v
1 To
driver
base
X $ z oC71
10k

12k 02 SOuF

I “+ve

Fig. 5: A low noise first a.f. stage.
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should be 4-7Q or 5:6(2, which allows good power
and sensitivity, with reasonable current drain.

Mains Powered Eliminator

When a receiver is often used indoors, and fer
long periods. it is economical to draw current
from the mains.
shown in Fig. 6.

An output of about 9V is obtained from a 18V
secondary with centre tap. The 2200 resistor
helps to maintain a uniform voltage, with changes
in current drawn. The 390Q resistor and 0.25uF
capacitor form a transient suppressor to protect
the equipment from surges caused by switching
on and off domestic apparatus.

Half-wave rectification is also
1000xF. For half-wave circuits, the transformer
nceds no secondary centre tap, and only one
rectifier is required.

\ .
Qutput transformer Phone\output jack

Fig. 7: Incorporating a phone jack secket which mutes
the loudspeaker when the plug is inserted.

The unit is best built in an insulated case, with
the socket strip taken from an old battery, so that
the transistor receiver can be conmected easily.

Phone Jack

Phones, or a personal phone, allow listening
without any disturbance to other persons. If a jack
is used with contacts which open when the plug
is inserted, these contacts can siknce the loud-
speaker.

A crcuit for this purpose is shown in Fig. 7,
and does very well for most medium impedance
phones. Few changes are needed to existing
wiring,

With some receivers, a phone jack iz simply
connected so that phones may be pfugged in while
the speaker still operates. = This is also quite
useful, as the volume needed

P

. N

oV

+

T
250V
C

J-0'25 <

+

200,
A
/ ov 3g0n

for the phones is quite small.
* Occasionally, a jack for low
resistance phones is wired in
parallel with R18 in Fig. 3. The
phones are then operated from
the driver stage, and the reduc-
tion in resistance across RI8
causes the output transistor
base voltage to be more posi-
tive than wusual, so almost

-ve

2200

100-250—0
WF

“+ve

Fig. 6: A battery eliminator circuit for mains operation.

v

cutting off the cutput transis-
tors Tr5 and Tré6.
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Short Waves

MONTHLY. \NEWS FOR- DX LISTENERS

All times are in G.M.T.

All frequencies are in kc/s.

The Broadcast Bands—by John Guttridge

S most aspects of interest to the new
' shortwave listener have been covered now in

this feature, in future much more space will
be devoted to schedule changes and observations
of various stations. Information from readers will
be a great help in making this as comprehensive
as possible.

First this month, though. there is an announce-
ment of interest to all shortwave listeners from
the International Short Wave Club. which is at
presernt conducting a poll (held every three years)
to find the most popular short wave station.

All listeners, whether members of the club or
not, are invited to take part. To do so all that is
necessary is list your five favourite short wave
stations in order of popularity, together with a
short note explaining the reasons for your No. 1
choice. :

Your vote should be sent to ISWC. London,
S.E.16 by December 31st, 1964. Some winning
stations have in the past given prizes for the best
reasons put forward by listeners in support of their
choice. ISWC, by the way, has just celebrated its
35th anniversary—congratulations!

Some good results in the 90 and 60 mectre bands
have been achieved recently by D. A. Lavender of
Gravesend. He reports hearing Radio Santa Fe,
" Bogota, Colombia in Spanish from 0630-—0730 on
4.965; Radio Abidjan, Ivory Coast, with news in
French at 2225 on 4.940; Radio Rumbos, Venez-
uela, on 4,970 in Spanish at 2220: and Radio
Tananarive. Malagasey Republic. with music and
French on 3,232 between 2200-—2230. On Sundays,
he says, the programme continues until 2300.

Good reception of the European service of
Radio Habana (Apt. Postal 7026. Habana, Cuba)
is reported by P. H. Holgate of Blackpool. English
is carried on 15,155 from 2010—2140.

Over in Ireland, D. Walsh has been picking up
Damascus, Syria, on 15.165 in English from 1600
—1630 and French from 1630—1700. E. H.
Conduit of Wolverhampton, however, reports
hearing these transmissions on 15,230.

D. Walsh also reports that the General Service
of Radio Japan. Tokyo, Japan, is getting through
between 0800 and 1200 on 15,310 and 1200 and
1400 on 9,740.

Several other stations are reported by E. H.
Conduit. He says that relays of debates of the
United Nations Security Council can be heard on
15,190/21.610. The Voice of America, Bound
Brook, transmitter is used. Radio Pekin's trans-
mission to Australia in English comes in well at

’

0830—0930 on 15.060 he says. Finally he has heard
Radiodiffusion Television Marocaine in English
between 2030—2130 on 11.735. In London this
programme has also been heard on 15,410.

From Arbroath in Scotland, D. Taylor reports
on Radio Vilnius, Vilnius, Lithuania, US.S.R.,
which, he says, has an English transmission
between 0000—0030 on a frequency in the 42
metre band.

Extensive frequency changes were made by
Radio  Australia (P.O. Box 428G, G.P.O.
Melbourne, Australia) on October 24th. English
transmissions affected are: To Southern Asia
2214—2345 on 15,2220 and 1430—1730 on 9,570/
7.220; to East Asia 0859—1000 on 11,810/9,570,
2059—2300 on 17.820/15,240, 2300—0015 on
15,240; to Mid Pacific Islands 0630—0915 on
11,710/9.570 and 1800—2115 on 9.600; to North
Pacific Islands 0029-—0645 on 15,240; to North
America 0100—0345 on 17.840/15,220; to Africa
0400—0515 on 17.820/15,220.

The British Isles transmission on 11,710/9.570
moved to the new time of 0814—0915. French
can now be heard at 2315—0015 on 17,820 and
0515—0615 on 11,710/15,180/15,220/17,820.
Finally new frequencies for the 2245—2345
Indonesian transmission are 11,760/15.330/17,870.
Radio Australia’s programme for DX’ers may now
be heard on Saturdays at 1930 and 2200, Sundays
at 0500, 0900, 1300 and 1530, and Mondays at
0215.

A colourful QSL giving all verification details is
issued free of charge by Radio Warsaw, Warsaw,
to those who submit correct reception reports.
Until April, Warsaw broadcasts in English to the
British Istes as follows: 1830—1857, 1930—2000
and 2135—2155 on 6,135/7,125; 2030—2100 on
5,950/7.145; and 2230—2300 on 9,540/5.950 and
1.502 medium wave. Listeners’ letters are answered
on Thursdays during the 2030 and 2230 trans-
missions. You may also be able to pick up the
Australian service which goes out from 0730—
0800 and 0830—0900 on 15,120/11,840/9.675.

On November 1 the Swiss Broadcasting
Corporation, Berne, put a new schedule into
operation. It is valid until May 1st, 1965. Several
quite sweeping changes are made including the
switching of the British Isles transmission to the
morning. It 1s now aired from 1200—1300 on
7,110/9.665. Other English transmissions are 0713
—0845 to Japan and China on 9.670/11.865/
15,305: 0900—1030 to Australia and South-east
Asia on 0900—1030; 1315—1445 to India and

3

-
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NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR
RADIOS...

ROAMER SEVEN Wk Il

S WAVEBAND PORTABLE OR CAR RADIO

Y% Now with PHILCO MICRO-ALLOY R.F. TRANSISTORS
@ 9 stages—7 transistors and 2 diodes

Cavers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 met1es
Push-pull output for room filling volume rom rich toned heavy duty 5in. speaker. Air spacea ganged

Amazing performance and specification

tuning condenser. Ferrite rod aeral for M & L. waves and telescoplc aeral lor & Wa N
Real leather 100k case with €1t trim and shoulder and hand stiaps. Size ® X 7 % 4in. approx.
The perfect portabite and the ideal car radio. (Uses 1'P7 battery avallable anvwhere),
Totat cost of parts now only £5 I? P &P
Parts Price List and easy build pians 31- Q Q 56

TRANSONA
FIVE “Home, Light, A.FN.,

Lur. all ai good 1olume™

G.P. Durham

@ 7 stages—35 transistors and 2
diodes

Fuliv tunable over Medium and l.ong

... amazed @i volume and
perionrence | hasrealty come
PO M I pectaRons,!

S, UL sto hton-gn-Tees.

@ 8 stages—6 transistors
and 2 diodes

Our latest comrietely port-
able transistor radio covering
medium  and long waves.
Incorporates pre-tagged cir-
cult board, 31h. heavy duty

Waves and Trawler Band. Incorpor- s ker 2 3

3 ang speaker, top de transis-
ates Ferrite rod aerial, tuning con- 12?: Vo]qn?é. c%[n‘t'ol Luning
denger, volume control, new 1yre tine condenser wave ghadge slide
tone super dvnamic 2{In. speakor ete, switch sehsitive Gin. ferrite

Attractine case. S1ze b4 x 44 x 1210,
with red speaker grille. Uses 1289 battery avaiiabic any wheicr,
Tortal cost of all 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 18 a top performance receiver
covering fuil Medium and Long
Waves and Trawier Band. High-grade
approx. 3in. speaker makes listenming
A pleasure. Push-pull transformers
for ample power. Ferrite rod aerial.
Many stations listed 1n one evening
including Luxemboure Joud and clear.
Attractive casein grey wich red gniiic.
Size 64 x 44 x 11in. (Uses PP4 battery
Total cost of all

avallable anywhere).
P.&P
parts now only 59/6 376.

Parts Price List and easy build plans 2/-,

1od aeria.. Push-pull output.
Wondertul reception of B.B.C. Home and lLiglt, 208 and
mans Contiental stations. Handsome leather-lnck pocket
slze ca~e, only 6f x df X lin. approx. with @)t speaker
crille and supplied with hand and shouldor strapa

Parts Frice List and Total cost of all £3 9 6 P. &P,
easy build plans 2'- parts now only /0 3.

POCKET FIVE

@ 7 stages—5 transistors and 2 diodes
Covers Medium and Long - -
Waves and Trawier Band, a
feature usually found 1n
only the most cxpensive
radios.Ontest Home, Light,
Luxembourg and many
Continental stations werg
received loud and clear,
Designed round supersens-
tive Ferrite Rod Aerial and
fine tone 2fin. moving ceil speaker, bult nto attractive
black case with red speaker grille. Si1zc 5% x 1§ X O¢in. (Uses
1289 battery avallable anywhere).

Parts Price List and easy build plans |16,

Tota! cost of all 4
parts now only P. & P. 3,

ROAMER SIX NeEwn

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes
Covers Medium and Long Waves
and Trawler Band. The ideal radio tor
home, car. or can be ftted with
carrving strab tor outdoor use,
Completely portable—has built-in
. ~ Ferrite  rod aemal tor wonderful
reception. Special circuit incorporating 2 RI Stages, push-puil output.
3in speaker (will drive largc speaker). Size 74 x 9% x liin. (Uses “v
battery. ava'ilable anyvwhere). A O6 A g
Total cost of all 5 b arts Price List and easy
parts now only £3’ I 9'6 36 build plans 2!-.

All components used in our receivers may be pur-
chased separately if desired. Parts price lists and
easy build plans supplied free with sets of parts
or available separately at prices stated.
Overseas post 10/-,

61, HIGH STREET, BEDFORD.

Parts Price List and Total cost of all
easy build plans 2!-

RADIO EXCHANGE CO.

Phone: 2367

NOW WITH PHILLO MICRO-ALLOY R.F. TRANAISTORS
® 6 WAVEBAND!!

@ 8stages—b transistors
and 2 diodes

Listen to statiors half a
world away with this 6
waveband portablz, Tune-
able on Medium and Long
waves, Trawler band and
three Sho-t Waves. Sensi-
tive territe rod aerial and
telescoric aerial tor short
waves, Top grade transis-
tors, 3-nch  :peaker,
handsome case w.th gilt
hirings. Size 74 x 5+ x lin.
Carrying sirap 2/- cxtra.

% EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

£3.19.6 %/

parts now only

Callers side entramce
Barratts Shoe Shep

Open 9—5 p.m.
Sats. 10—12.30 p.m.
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If you’re thinking in terms of tape recording then the
Brenell deck and complete recorders should be
uppermost in your mind. The reliability, the ver-
satility and the quality of manufacture are seldom
equalled in other tape recorders (even in those
costing much more).

How, many can equal or better

this specification ?

4 record/playback speeds |3, 33, 74 and 15 ips @
3 motors @ low ‘wow and flutter’ content @ double-
gapped ferrite erase head to minimise erase noise @
narrow-gapped record/playback head to give extended
frequency response @ pause control @ superimpose
control @ 8}” dia. reels @ fast rewind @ digital rev.
counter.

MARK 5 Series2
Deck

g 2

For details R ;
of the specially N ,
designed amplifier B
for use with the above
deck and the range of mono
and stereo recorders, write or
telephone the sole manufacturers:

PLEASE NOTE
OUR NEW
ADDRESS:

BRENELL ENGINEERING CO. LTD.

231/5 Liverpool Road, London, N.I
Telephone: NORth 8271 (5 lines)

GD840
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65 or 25
GIVE
A SOLON
FOR
CHRISTMAS

o

Y

Do-it-yoursetfers of all ages will welcome a Solon Electric
Soldering Iron. The 25-watt model above. or 65-watt below,
are ideal for radio work or household jobs.

Obtainable fromyour usual electrical or radiodealer from 2/8.

SUI-“N Electric Soldering Irons

10/ea

LISTEN TO THE WORLD on TELSTAR our I-VALVE
=2 SHORT WAVE RADIO
Recelves speech and music
from all over the world. Price
includes valve and one coll
covering 40-100 metres. Can
be extended to cover 10-100
metres. Can be converted to 2
or 3 valve and all-mains
speaker use. Total Building

costs 35 /. P. & P. 8-
All parts available sgparately

R.C.S. PERSONAL SET

Designed for personal listening
without disturbing others. Sup-
plied complete with battery and
earpiece—no  extras to buy!
Sensitive one transistor diode
circuitgives quality reproduction
over medium wave band. Attrac-
tive case with large tuning dial.

r use as tape tuner. Size

% 5% T
only Six2X 13 27/6 p & p. 2

BATTERY ELIMINATORS
The ideal economical and safe way of running any TRAN-
SISTOR RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. requining voltages shown.
Types Available: 9v.: 6 ¥.: 4} v. (single output). Size 3t x 3 x
iin. PRICE 36/6 each. P. & P. 2/9.
9v.+ 9v.:6v + 6 V. or 4 v. + 4 v. (Two separate outputs).
Size 3 x 3 x 2in. PRICE 42/8 each. P. & P. 2/9. (Please state
output required.)
All the above units are completely {solated from mains by
double wound transformer ensuring 100% safety.

FOR THE CONSTRUCTOR
Easy to build CRYSTAL RECEIVER, 8/8, P. & P, 2/-.
Easy to bulld PERSONAL SET with earplece. 27/6. P. & P. 2/-.
gasg LOZIBuﬂd 3-TRANSISTOR SET with speaker, 37/8.
. P. 2/,

READY TO USE|
POCKET <ADIO

o
(B

plete withearpiece.

All parts avatlable separately

R.C.S. PRODUCTS (RADIO) LTD.

Il Oliver Rd., London, E.I7. (Mail Order only)

Export Trade Enquiries Invited e
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Africa on 9,535/11,865/17.845/17.795: 1500—
1630 to Western North America on 15.305: 1500—
1700 to the near and middle East on 9,535/9,665/
11,865; and 0115---0245 to Eastern North America
on 6,105/6,080/9,535. S.B.C.’s DX programme will
as beforc be transmitted during Saturday's pro-
grammes.

An early morning 0600—0630 broadcast in
English to Europe is now aired by the Canadian
Broadcasting Corporation on 9,625. * Short wave
listener’s club ™ is now broadcast on Saturdays and

PRACTICAL WIRELESS

765

* Listeners’ corner” on Sundays during the
European transmission from 1215—1313. This is
on 17.820/15,320. )

Kol Israel, Jerusalem, Israel, has switched
beams for its 2015~~2045 English transmission. It
now uses 9,625 to Europe and 9,009 to South
Africa.

Finally a note on a fairly easy Scuth American.
Radio Clube de Pernambuco, Brazil, can be heard
well on 11,865 after 2100. There is slight inter-
ference from the BBC on 11,86C.

The Amateur Bands—by David Gibson G3JDG

YHE Amateur Bands this month have proved

quite interesting and DX has shone through

here and there, although it has been a bit of a
struggle at times.

160m

The first band out of the hat this month is
“Top Band™ and is proving to be very lively
indeed. Some years ago when | was first licensed,
“ G stations were the usual thing expected of
the 1,800-2,000kc/s section.

By way of contrast one recent listening period
of 30 minutes only logged GW3SUY (RST3569),
GWI3TIE (569), GI3JIEX (579), OH3NY (569),
and OK1AHB. Some 15—20 “ G ” stations were
in evidence at the time, notable signals from ** G's ”
3JARD. 35PJ, 3NTD, 3RBP and 6BX.

All were received on a dipole cut for 14,100
and just 15 fect high! Anyone with a decent
aerial should be having a ball and American
stations are rumoured to be roaming around top
band. How ahout a postcard from you SWL's
with a better antenna (or sharper ears)?

20m

From trawlers and top band out into the wild
and  woolly  20m. 14,000—14,350 is really
hotting up these days and with the numerous
contests which are in favour at the moment the
band is really humming.

Newcomers might like to note that the band
(as are all bands) is divided into two sectors, the
CW sector and the Phone sector, the CW sector
occupying the Lf. portion of the band. However
there is no shortage of activity at either end of
the 20m band at the moment.

The 1964 Scandinavian Activity Contest was
very much in evidence and OHS5SM, OHIVR,
OH1QY, OHSNQ and OHONI (Aaland Island)
were worked in 14 minutes on a.m. 'phone. After
this the novelty rather wore off, hearing the other
station coming back * Ur 58082 73—CQ .. CQ
etc.”

Later in the month it was decided to check how
popular single-sideband was by logging only
stations using this mode of transmission in the
'phone  sector of 20m. One sitting, over
a period of 1} hours resulted in some thirty
stations logged on s.s.b.

“Twenty ” at the moment dies out from about
01-00 onwards but from mid-afternoon till midnight
it’s a virtual hive of activity. Heard in one hour
from 2045—2145. WOIECC, WIQCL. W2GWE,
WA4HCM/P, WOHLT, HBO9NY, WOINWQ, WOQUU,

WENKW, WIIT, VE3COB, W2KXL, WIHZ,
WA2SEP, WOVQ, K2UYG, CNSAX, W4HZR,
KSLTT, w40ODL, CTISQ, W4HZI, WSLXU,
W3ZA0/MM  (Maritime mobile), PYJ4AEB,
SVOWGG (Crete) and K2YLM, all averaging five
and eight except PY4AEB. All these with a dipole
Just 15ft high. Anyone with a beam hear
anything else: JA—VK ?

Speaking of VK, the VK/ZL contest might have
afforded someone their first station from that part
of the world, or was it the same as at G3I]DG—
rather quiet? At the time of writing the ’phone
event has passed silently on but the c.w. event
is scheduled for the coming weekend, meedléss to
say the receiver is being checked and the dial
polished in readiness.

I5m

In the 15m band report last month I said
that things at this QTH were rather dead. This
brought a letter from K. J. Clark in London, N.15,
reporting W2JY, G3CAZ, HLI1JP, WAA4YO,
KIWPEF and HL40X, using an HE40 receiver
acquired the day before, and the antenna a 30 foot
vertical.

So there it is. There are stations about on
21 Mc/s 80 perhaps it’s a question of what time
to listen. K. J. Clark’s times for the above list
was the period 19-30—20.-00.

40m

7000 —7100 has been almost hopeless at the time
of writing. Listening in the evensngs from 1900
onward, European stations have appeared but the
QRM from commercials (who have no right to be
there anyway) makes it extremely difficult.

On one occasion a 9M call sign (Malaya) was
located and read as 9M2L ? ? (either LD or LO or
even LM), but due to terrific QRM from a
commercial the station was lost. Remarks made
at the time will not be repeated here!

A suggestion which might prove hopeful is that
all licensed amateurs who run tests with the
antenna connected, in future shouid do so on
frequencies occupied hy these stations. If this
procedure were adopted on a world-wide scale it
might well prove a success, especially if our friends
in W-land joined in, since their licence permits
them to run 1,000W as opposed io the British
amateurs’ 150W. )

10m

Activity on the 10m band is still quite high.
Local nets are very much in evidence still, though

—continued on puge 786
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Earls Court, August 24-September 5, 1964
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“Practical Wireless’” Report

Y% A summary of new models seen at
Earls Court and the trade exhibitions
around London, and notes on design trends
and features.

<% The tables list new models only and do
not necessarily represent the complete
range of the makers concerned.

Y For details of all the new TV sets, refer
to the November issue of Practical
Television.

CONTINUED FROM PAGE 640
OF THE NOVEMBER ISSUE

Last month, our Radio Show Report covered radiograms, transistor portables and table radios,
leaving record players and tape recorders for comment this month.

Tape Recorders

This was perhaps the least novel market, makers
concentrating more on general improvement than
innovations. New models were shown by
Dansette, Sound, Defiant, Ferguson, HMV, Ultra
and the luggage makers, Wood and Son (Revela-
tion), at Earls Court.

Outside the main show there was more variety
from the many low-priced Japanese and German
models to the very fine American design by
Roberts shown by Argelane.

Those of most interest to enthusiasts were the
newer Grundig offerings, including the TK32A at

49gns. which now includes a switch to cut out the
automatic recording level circuit this firm brought
in with a flourish originally.

The “automatic” facility has also been added
to the two lower priced models, Auto-2 and
Auto-4, 25 and 27gns., of the Elizabethan range,
in a determined effort to capture the *pop”
market. Similar circuitry can be incorporated in
the new Sound range of five machines on demand
at no extra cost, we are informed.

Of the Elizabethan offerings the two attractive
newcomers were the stereo models LZ511 and

4204
PHILIPS Stelic
Peto Scott

REVELATION RTIi8 Collaro 2 74, 33 1§
ROBERTS (Argelane) — 4 334, 7%
SOUND TREI4 B.S.R, 2 33
TRE23 B.S.R. 4 31
TRE32 B.S.R. 2 74, 3%, 1%
TRE34 B.S.R. 4 74, 32, 12
TRE40 BS.R 4 713811
ULTRA 6202 Thorn 4 3,13

TAPE RECORDERS

Model Deck Tracks Speeds Price Features
COSSOR 1606 Own 4 3 29 gns Transistorised. M/C Mic.

1607 Own 4 31, lg 57 gns. Mono/Stereo Rec. and P/8 Muitip'ay.
DANSETTE Empress B.S.R. 4 74, 33, 1§ 37 gns. Professional type control panel. Legs optional 7 in.

spools,

DEFIANT Tlé B.S.R. 4 3 38 gns. onso'ette
ELIZABETHAN LZ507 Own 4 74,33, 1% 49 gns. Transistorised.

LZ511 Own 4 74, 3% 1% 65 gns. Stereo.

Auto-2 B.S.R 2 3 26 gns. Automatic Record.

Auto-4 B.S.R 4 3 28 gns. Automatic Record.
FERGUSON 3204 Thorn 4 334 1% 33 gns. M/C Mic. Remote Sw.

3206 Thorn 2 33 4 26 gns. Key operation.
GRUNDIG TK23A Own 4 3 49 gns. Switched automatic.

TSI19 Own 4 3 54 gns. Wood case. Auto-stop.
HMV 22048 Thorn 4 33 l§ 36 gns. 8 x 5 ins. L/S.
KORTING MT3624 Own 4 74, 33 13 95 gns, Dubbing 1acilities. Fully stereo.
MARCONIPHONE 420, Thorn 2 33 13 25 gns. Fast wind muting.

Thorn 4 3 g 33 gns. Sync track replay. Auto control.

Not on show~—see text for details.
Not on show-—see text for details.

42 gns. To match RIS R/P.

£175 Stereo, two 5 x 7 in speakers. Transportable.

24 gns. 5% in. spools.

27 gns. DIN sockets (all models).

30 gns. Auto-record (all models).

33 gns. 7 in. spools.

45 gns. Separate tone controls. Mixing, Monitoring.
Straight through amp.

33 gns. Remote control.
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THE KEENEST TAPE RECORDER
BARGAIN OF THE YEAR!

A 24 gons. Tape Recorder offered at the
bargain price of oniy 15 gns, plus 10/~ carr.
Bupplied in 3 Units already wired and
tested. A modern Circuit lor quality record-
ing from Mike, Gram or Radio, using latest
B.8.R. Twin Track Monardeck Type TD2.
;4 Valve line up—EF86, ECL82, EM84, EZ80
“ and Sellenium Diode. Send for detailed list—
3d. stamp.

Complete Kit compriging items below.

BARGAIN priCE |5 Gns. % %"
2-tone Cabinet And 8in. x Bin. Spenker 8ize
in. .

14in, x 10}in. x 7 00 £3.10.0 + 5/~ Carr.
Wired Amplifier complete

Panel, Knobs, ete, ...... £5.12.6 + 38/6 Carr.
B.S.R. Monardeok Type DR . £7.7.0 + 4/6 Carr.
Accessories: Mike, Tape, empty el, mmened

Lead and Plugs, Instructions, eto. ........ . £1.0.0 + 2/~ Carr.

NEW BRITISH RECORDING TAPE
Famous Manufaoturer. Bulk purchase, genuine r led Tape Bargain.

Fitted Leader and 8top Foils (except 3in.).
Long Play (PVC base) D’ble Play (Mylar base)
22514, ] 800ft.  8/6

Unconditional Guarantee,
Standard (PVC base)
3in, 150ft. 349

Sin. 600ft. 11/6 900ft.  15/- 12001t 25/-
5in. 850ft. 14/8 1200ft. 17/6 1800ft. 32/8
7in.  1200ft. 17/8 1800ft. 22/6 2400ft. 42/6

Post and Packing—3in. Reels, 6d. Each additional Reel, 3d.
4in. to Tin. Reels, 1/-. Each additional Reel, 6d.
EMPTY TAPE REELS (Plastio): 3in. 1/8, 4in. 2/-, 5in. 2/-, 5in. 2/-, 7in, 2/3
PLASTIC REEL CONTAINERS (Casettes): 3in. 1/8, 5in. 1/9, S!m. 2/-, 7in. 2/3

MULLARD «3.3” HI-Fi AMPLIFIER
3 YALVES 3 WATT

Hi-Fi qnality at reasonable cost
Bass Beost and treble controls
guality .ectional sutput transfor-
mer, 40 ¢/8-25 ke/s 4+ 1 dB. 100mV
1or 3W, less than 19 distortion.
Bronze rscutcheon panel. Power
take-off available. Lomple'.e Kit

oniy £6.39.6, 5/-.
red and tested 8 g
MULLARD “5-10” AMPL R. @ valvee 10w 3

and 15 ohms output. MuE\ard'B fammus circuit with
heavy duty ultra-linear quality output transformer.
Basic amplifier kit pnce

Carr. and ins. 746
Ready built £11.19. £9.19.6 T O3

CONTROL PANEL KIT Bass. Treble and Volume controls with 4-posaition
selector switch and 1lin. x 4in. escutcheon panel, £2.5.0. Carr. 2/6.
AlgPLIFIER KIT AND CONTROL PANEL KIT, £11.19.6, Dittn, ready wired,
£14.10.0,

2-VALVE PRE-AMP. UNIT. Based on Mullard’s famous 2--alve (2xEF86)
circmt with full equalisation, with valume. bass, tretde and S-position selector
switch, Bize 9°x 4°x2}°. Complete Kit £5.19.8, care. 3/6.

VALVE AM-FM TUNER UNIT

Med. and VHF 190 M-550 M, 85Mc/e-103Mc/s. 6 valves and metal rectifier. 8elt
contained power umit, AC 200/250v. operation. Mag-c c¢ye indicator, 3 push
button controls, on/off, Med.., VI diode and high cutput sockets with gai:
control. Perspex front panel 11iin. x 4in. with 7in. vJiuminated dial. Overall
size 11§in. x 4in. x 53in. A recommended Fidelity Unit for use wath Mullard 3-3
5-10 amiplitiers. Available only at present as built-up umts, aligned and tested
ready for use. Bargain price £12.10.0. Carr. 5/-. Avaiiable short'y in Kit Form
at approximately 10 gns.

Condensera—8ilver Mica. All values
2pF to 1,000pF. 6d, each. Ditto.
Ceramice 8d. Tub. 450V T.C.C. ete.
0.001 mFd to 0.01 and 0.1/350V.,
9d. 0.02-0.1/500V., 1/-. 6.25 Hunts
1/8, C.5 T.C.C. 1/9, ete., etc. Close
Tol. S/Micas—109% 5pF-500pF 8d.
600-5,000pF, 1/-, 1% 2pF-100pF,
8d. 100pF-500pF, 11d. 575pF,
5,000pF,  1/6.  Resistors—Full
Range 10 ahms-10 meg. ohme 20%
1 and {W. 3d., §W, 5d. (Mldget
type modern rating) 1W, 8d., YW,
94. Hi-Stab. 5% {W. {W. 8d. (100
nhmsl meg).  Other values 9d.
1% tW, 1/8, etc., ete.

Volume Gontrols—5K-2 Meg. ohma,
3in. Spindles. Morgamte Midget
Type 1pin, diam. Guar. 1 year.
LOG or LIN. ratios less Bw. 3/-,
DP. 3w. 4/8. Twin dterco lesa Sw.
6/6. DP. 8w. 8/-, Specials to order.

WAVECHANGE SWITCHES. 1 p.
12-way, 2 p. 2-way, 2 p. 6-way,
3 p. 4-way, 4 p. 2.way, { p. 3-way,
long spindlie, 3/8 ea.

JASON FM TUNER UNITS
Designer-approved kits of parts.
F] 0 gns. 4 valves, 20/-.
FMT2, £7, 5 valves, 35/-. JTV
MERCURY 10 gns. JTVZ £13,19.6.
4 valves, 28/6. NEW JASON FM
HANDBOOK. 2/8. 48 hr. Align-
ment Rervices, 7/6, P. & P. 2/6.

TRIMMERS. Ceramie (Compression
Type)y—30pF, 50pF, 70pF, 8d. ; 100pF/
150pF 1/3; 250pF. 1/6: 600pF, 1/9.
PHILIPS. Bee Hive Type (comc. air-
spaced)—2-8pF, 1f=-; 3-30pF, 1/-.
KNOBS—Modern Continental types
Brown or lvory with Gold Ring;
17 dia., 9d. each: 12° 1= each;
Brown or Ivory with Gold Centre,
17 dia., 10d. each; 1}*, 1/8 each,
LARGE SELECTION AVAILABLE.
METAL RECTIFIERS, STC Types—
RMIL, 4/9; kM2, 5I8 RM3, 7/6;
RM-I, 16/-; RM3, 21/-; RM4B, 17[6.

TUB-ELECTROLYTICS-CAN

25/26v, 50/12v 119 8 +8/450v. 4/8'
50/50v. 100/125v. 2/-;32

. ; 60/250/275v. “12/8
32+32/450v. 6/8; 100 +200/275v. 12/8

REGORD PLAYER

in two-tone maroon and cream.

ete. Uncut record player mounting
board 14}" x 12}" supplied.

2-VALVE 2 WATT AMPLIFIER
EZ80 and Twin stage ECL82 with
vol. and neg. feedback tone controi.
A.C. 200/250V with knobs, etc., ready
wired to fit ahove cabmet. £2.17.6.
P. & P. 1/6.7" x 4" Speaker and trans.,
22/-. P. & P, 2/~

COMPLETE R/PLAYER KIT. As UL
inc. BSR UA14 Unit. New Bargain
Price Now Only £11,10.0. 7/6 carr.

GABINETS 59/6 carr. & ins, /-,
Contemporary style, rexine covered cabinet
Bize 153" =
1437 x 84", fitted with al} accessories including
baffle boa.rd and Vinair fret. 8pace available
for ali modern amplifiers and auto-changers

Double wound mains Tir, no live chassis,

BONDACOUST Speaker Cabinet Acoustic Wadding (lin. thick approx.) 12in.
wide, any length cut, 1/6 ft., 4/~ yd. TINNED COPPER WIRE, 16-22g.
2/8 ¢Ib. ERSIN MULTICORE SOLDER. 61/40 4d. per yard. Cartons 2/8 eic.

TYGEN FRET (Contem. pat.). 12 x
12in. 2/-; 12 x 18in. 8/-; 12 x 24in,
4/-, etc.

EXPANDED ANODISED METAL,
Attractive gilt finish }in. x  4in.
diamond mesh 4/8 sq. ft. Multiples of
8in. cut. Max. size 4ft. x 3ft.. 47/6,
plus carr.

ENAMELLED COPPER WIRE—
41h. reels 14g-20g, 2/8; 22g-28¢, 3/-;
30g-34g. 3/9; 36g-38g, 4/3; 39g-40g.
4/8, ete.

TRANSISTOR
COMPONENTS

Midget LF.'s—455 Ec/e 9/1610.
diam. __,
Osc. Coil M. & LW, |
Midget Driver Traus a5
Midget Ontput Trans. Push-
Pull—3 ohms 8/8
Elect, Oomdensers—Midget Type
1 mFd.-50 mFd. ea. /9, 100 mFd.
2{-. 12V.
Condensers 150 v, working:
01 mFd., .02 mFd, .03 mld.
01imFd.9d..05 mFd.,.1 mFd., 1/
.25 mFd., 1/3; .5 mFd., 1/6, etc,
Midget Tuzing Condensers. J.B.
00" 208 pF and 176 pF, 8/6.
dmo with trimmers, 8/6. J.B.
220 pF amd 105 pF conc. slow
mouou 10/5. 365pE single 7/8,
Sub. min. fin. l)llemin 100 pF.
300pF, L00nF, 7{- cach.
FERRITE LERIALS, M. & L.W.
car_acnal ootl 9/3,
Midset Vol Control with edge
control kneb, 5 Kchrms, with
switch 4/9; Ditto less switch 3/8.

DE-LUXE
RECORD E
PLAYER

KIT

Incorporating
4 8Sp. Garrard
Auto-Slim umt anil Mullard latest 2 watt
printed arcuit auiphier (LCL 26 and
EZ 80), vol., bass and treble controis
with 3” x 5" 10,000 line speaker.

Contemporary styled 2-tone cabinet,

o

i : J : B.M.; 2in, Plessey 76
charcoai-grey and offi-white with |SPeakers ; I
matching blue relief. Bize 173 x 167 x 353: llglfé gif-“irngﬁzle';l sg
8". A stylish unit capable of quality ohms: 23}8,‘

reproduction. Cirenit and const. details Phones—Min. Con-

jack plug
Low

2/8 (iree writh kit) Ear Plug
PLETE KIT tinental type 3ft. leas,
gg;l'l and ins. 10s. £1 3.1 9.6 aImd so_ty:lksct High Imp., 8/=,
Illuminated perspex control  panel mp.,
escutcheon 7/6 extra. Ready wired 30/- Ng;vomhlf o h»l ogég?n
extra. Four contemporary mounting | O'L‘“ & 3, 16/6
legs (67 or 137) 12/6 per set. & OCRl, 15/6. All above and
OAXL 32/6. Post Free.

7 YALVE AM/FM RADIOGRAM CHASSIS

Valve line-up ECC85, ECHSI, EF89,

EABCS80, EL84. EMS81, EZ80. !”‘N
Three Waveband and Switched Gram g 7 %
positions. Med. 200-550 m. Long §#
1,000-2,000 m. VHF/FM 8%-95 Mcys,
Phulips Continental Tumng Insert with
permeability tuning on FM and coms-
bined AM/FM |F transiormers. 400
Kc/a and 10.7 Me/s.  Dust core fuming
all coils. Latest cucwtry including
AVC and Neg. FFeedback. Three watt
output. Sensitivity and reproduction
of a very high standard. Chassie size
183 x 63in. Height 74in. Edge Jluni~
nated glass diaj 11} x 3%in.

Vertical pointer. Horizontal station names. Gold om brown Background.
A.C, 200/250v. operation. Magic-eye tuning. Circuit digram now available.
Aligned and tested ready for use £13.10.0 Carv. & Ins. 7/8
Complete with 4 Knobs~ walnut or ivory to choice. lndoor FM aerial 3/8 extra.
3 obhm P.M. Speaker only reguired. FKe d Quality Speak Gin
Elac H/D, 30/-; 13} x 8in. E.M.I. "Fudelity”. 35/-. 12in. R.A. with conc.

Tweeter, 42/6. Carr. 2/6,

We manufacture all types Radio Mains Transf., Chokes, Quality O/P Tramns. etc.
Enquiries invited for Specials,
bv return. 8end for detailed bargam lists, 3d. sta:

RADIO COMPONENT SPECIALISTS

70 Brigstock Road, Thornton Heath, Surrey.
THO 2188, Terms C.W.0. or
2/3; 6 1b. 2/9; 8 ib. 3/6.

Prototypes for umsll production runs. Quotatione

Hours: 9 a.m.~6 p.me 1 pom. Wedas,

C.0.D. Post and Packing up to § I 9d.; 1 1 1/8; 3 Ib.
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AGES ' This is a hand that can’t be beaten. Five

n 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?

Brochure P.W.|10 post free on request

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey

Telephone: CROydon 8589

Ready Built BOY'S TRANSISTOR RADIOS

2 transistor pocket radio. In plastic case, Size only 4in, x 24In.
x 1lin. Fitted with 2iin. speaker. Socket {or personhal earpiece.
Works from PP3 type batt.. tunable over full medium wave-
band. %upfvlied comp. with earpieca. carrYln purse and 9-volt
batt, Ideal Birthday present. P'S 42/_ Post
RICE Free
6 transistor model available ¢9/8 Post l"ree.

NEW SUPER MINIATURE POCKET RADIOS
ey THE SINCLAIR MICRO:6, Sell-contained
4 pocket radio. Size only 1Y, x 1%/, X #n.
marvel of modern mimamrisanon—truly
amazing performance. May be built in an
evening. Complete with earphone and detailed
ONLY £1 EXTRA A 20rto e B0 T he ki for only
att extra. P. 406 n be bu or on
CnyS/9 U - Mercury cell 1/11 extra (2 required). 5916

T.V. POWER PAGK THE SINCLATR SLIMLINE. The new 2-

Takes a PY32 or 33. Contains: Fllament transformer and # i translstor pocket radio size only 2iin. x it 1n. x

smoothing choke, mains dropping resistor. Brimistor. smooth- 1% in. Micro alloy transistorised and printed

ing capacitor 100-200-16-16mfd. 275V/w. 350V surge. Also 16- circuit. All components avallable separately. Easy 49/6

16 mfd, 275V/w and sundry capacitors, resistors, etc. On metal to assemble. Canhebuilt for. ... ..................

chassis, size 6 x 41in. x overall height 54in. No circult available,

Wer‘CO'\ll"s 12[6 (less rec. 23, with rec. P, &P,
PRICE

THE ‘REALISTIC’

Transistorised Portable Receiver
made to the highest professional stan- ;- -
dard. Comprises 7 Mullard Trans, &3
plus Crystal Diode, 350 milliwatt out- £
xm t to 4in. speaker.—LF. frequency &=
70 Kc/s—fully tunable over medium
and long wavebands. Two-tone plastic
eabinet with handle—size 7 x 10 x 3¢in.
fitted socket for car aerial. Complete
with full instructions.
MAY BE BUILT £5 19 6 All parts sold ﬂcpnrmcly
FOR Battery 3/8 extra.
P. & P. 4/6 extra. (Circuit diagram 2{6, free If all parts bought.)
Also De Luxe ‘\iodel wnh superior PVC covered wood cabinet
and full view tuning dial.

valve) valve 8 | THE TRANSISTOGRAM

SUPER AMERICAN TAPE A portable battery oporated [ully

ransistorise: SCOr ayer e

LAFAYETTE BRAND. FULLY GUARANTEED by famous British manufacturer. fully
MYLAR BASE ACETATE BASL guaranteed. Size 6} x 12 x 10hn,

5in. Double pla. 1.200ft, 15/- 5in. Long play. Y00ft. 10/- wetghy 101bs. Operates on 6 U2 bat <.

S;ln. g play. 1.200ft. 15/~ 6%in. Long play. 1,200ft. 12/6 4 speeds— 16%/,, 33'. 45 and 78 r.p
r1111 Double play, 1,.8007t. 22/6 7in. Long plav 18001t 15/~ Goldring cygnet player umt with luzht

22
Stand, play. 1,200{t. 12/6
71n Long Dlay, 1, BOOYL 19/8
7in. Double play. 2.400it. 25/-
3in. Triple play, 450(t.  12/6
4in. Triple play, 900ft. 22/8

play, 1.800ft. /6 P.
54in, Triple play, 2,400ft. 55/- ain. Shandard play, 600ft. 8/6
7in. Triple play, 3,600ft. 75/- 51in. Stand. play, 840ft. 11/6
P. & P. 1/- extra per reel. 4 reels and over Post Free. £6 19 6
PRICE o o anteed—ex. Ddatts.

WIRECOMP ELECTRONICS Transistorised TELEPHONE AMPLIFIER
378 HARROW ROAD, LONDON W9 | rowerfully amplifies the incomin? call and leaves vou with

hoth hands tree while conmnnln" vour conversation normally.

welght pick-up fitted with CM-60 turn
over ceramic cartridge. Output 500

mw to 5 1n. Ceramic maghot speaker
fm,ed into lid. Cabinet constructed of wood. covered in two tone
(pale blue/grey) leather cloth. High quality amplifier with tone
and vol. co(}mols gives excellent reproduction. Plays 7, 10 and

Carr. & Ins. /6.
New. boxed and guar-

TEL: CUNNINGHAM 9530 Pick-up Is suction fixed to 'phone. Battery-operated at nesgli-
Hours of business: 9 aan. to 8 p.m. Open all day mible cost. Fitted ofl switch [0y privale conversation. Size 4t x
Saturday, Oppo » Paddington General Hospital 3 x 1{in. Complete with battery. 69

Ruses ISB and 36 pass the door. WIRECOMP'S PRICE P. & P. 246,
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RECORD PLAYERS
Model Player Unit Price Notes
ACE AP631 BSR UAIS 194 gns. 7 x 3% in. L/S. 2W o/0.
ALBA 212B BSR UAI4 16 gns. 7 x 4in. L/S.
DANSETTE Imperial BSR Transcription 30 gns. Separate tone controls. Diamond stylus. 94 x 54 in. speaker.
8W push-pull amplifier. Detachable legs.
DECCA RP205 Garrard ATS 32 gins. Deram scereo cartridge. 8 x 5 in. speaker.
DEFIANT CPI Garrard ATS 38 gns. Partkof Unit-plan, Consolette. Sterec facilities, less second
speaker.
DYNATRON GRIO Garrard AT6 39 gns. 10 x 6 in. L/S. 5 watts push-pull output from 3-stage amplifier.
Ronette cartridge, diamond stylus.
EKCO RP432 Garrard 27 gns. independent tone controls. Adaptable for stereo
FERRANTI RPI106 BSR VAIS 27 gns. 7W output. Straight-through amplifier.
RP1105 Garrard 19 gns. 7 x 4 in. speaker.
FALCON Faicon BSR VAI6 14 gns. 2-valve amplifier.
FERGUSON 3006 Garrard ATS 27 gns Transistorised. Mic. input.
FIDELITY HF27 BSRUA25 15 gns. —_
HF28 BRS 244 gns. 9 x 6 in. and tweeter L/S.
HACKER GP40 Garrard SP25 65 gns. Consolette. Version of Serenade gram. less radio unit.
KOLSTER-BRANDES KP03t Garrard Autoslim 194 gps. Transistorised. 7 x 3%in. L/S.
KP032 Garrard ATS 237 gns. Transistorised. 7 x 3jin. L/S.
MARCONIPHONE 4006 BSR UAIS 24 gns. Transistorised. Mic. input.
MUKPHY A-Major AS51G Garrard ATS p 34 gns 3W push-puil. 8 x 6 in. L/S and 4-in. tweerer. Sonotone head.
HMY 2010 Garrard ATS 45 gns. Transistorised. Two side-mounted 8 x 5 in. speikers. Two
tweeter.
PAM 5205 Garrard Autoslim 18 gns. 7 x 4 in. speaker
5206 BSRUAIS 25 gns. 7W output. Separate tone controls.
PERDIO Decjay BSR UAIS 14 gns. _
Startime BSR UAIS 17 gns. Transistorised.
Starmaker BSR UAIS5 19 gns. Transistorised.
PYE Achoic BSR UAIS 69 gns. Transistorised. Stereo. 6 loudspeakers. Buttarfly head. SW each
channel.
Transistor Black Box BSR 4-speed 4] gns. Transistorised version of popular range.
REVELATION API8 BSR UAIS 284 gns. Impact cabinet. Stereo adapted. 6W pep amp, B x 5 in. L/s.
Separate tone controls.
RI8 BSR VA4 23 gns. Styled to match RTI8 tape recorder.
REGENTONE TP431 Garrard Autosiim 194 gns. Transistorised.
TP432 BSR VAIS 235 gns. Transistorised. Separate tone controls. Piiot ¢,
RGD RP23i Garrard Autoshim 194 gas. Transistorised.
RP232 Garrard 3000 233 gns. Transistorised.
STELLA 571A Phitips. 4-sp. 27 gns. Thermometer-type scale indicators.
ULTRA 6004 BSR VAIS t5% gns. 24W output. 7 x 4in. LS
L.Z507. The former is an Anglicised version of The new Thorn deck was nmch in evidence,

their very successful American export with 6W
output and two detachable speakers. while the
latter is a fully transistorised mains model selling
at only 49gns. with three speeds and two recording
level meters.

Fidelity again showed ecstablished models and
added their name to the list of those making a
debut into sterco radiograms.

Record

Transistorisation, with jts attendant advantages
of instant operation, cooler running and claimed
greater dependability, as well as an obvious weight
saving, makes the record player market again
newsworthy.

It was pleasing to note one subsidiary feature of
this trend—the smaller, cheaper mains transformer
could now be fitted on all models requiring the
low power consumption of the “solid state”
circuit and, consequently, the dangerous a.c./d.c.
chassis was much less in evidence.

Common features were the front-facing speaker
of generous proportions, more comprehensive tone
control systems, provision of a tape socket (despite
the strong copyright law against its use!) and
input arrangements that allowed the record player
to be employed as a straight-through amplifier,
some makers featuring this as a speeiality by also
providing a microphone.

Lighter pick-ups, improved versions of the
popular mechanisms and common provision of a
stereo cartridge are to be found even in quite
modest price brackets.

heing incorporated in models by Ferguson, HMV,
Marconi, Ultra and the Retra ™ Five-Star ™

Kodak made news with a quadruple-play tape,
type  P400. made for portable battery tape
recorders. on 3in. spools (or 34in.) at £1 13s. 6d.
and £2 2s. for 600ft and 800ft respectively, giving
a playing time for an 800ft spool of 42min. at
3in./scc.

Players

One or two specialities made an impact, includ-
ing the Pye Achoic. claimed to be the smallest
truly stereo unit quality perfarmance. Side-
mounted banks i two-plus tweeter speakers
bounce the sound from adjacent walls. The deck
uses the “ butterfly ” pick-up now widely employed
by this company which tracks at only twe grams
but has a floating action, enabling the siylus to
keep its groove, even on a warped record ar under
sudden shock.

Several ncwcomers to this field were noted.
Sound, the Tape Recorder (Electronics) people,
had a record player on show, as did Perdia, better
known for portable radios, Arnolds (Arts) Ltd.,
Sanders (Electronics) and Robuk.

Among those of particular interest outside Earls
Court was a stereo portable, battery-powered
record player with hi-fi stereo headphones by S. G.
Brown, marketed by Lugton’s. With the addition
of baffle spcakers in matching shoulder bags this
three-speed player at 32gns., plus Zgns. for the
phones, makes a notable return to domestic enter-
tainment for this firm.
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PART 3—TRANSISTOR YOLTAGE
AMPLIFIERS

PRACTICAL WIRELESS

December, 1964

\_

Understanding |
SEMICONDUCTORS .. ot woore

CONTINUED FROM PAGE 666 OF THE NOVEMBER ISSUE

[IYHE basic requirement of an amplifier is to
make some electrical signal larger. The
“voltage swing” or peak to peak voltage of

the input signal should be known to enable the

design of an amplifier. The frequency range of
the input signal is also of great importance.

Input signals to transistor amplifiers are usually
applied across the base-emitter terminals. The
output is taken from the collector and emitter.

It was seen that the base current necessary to
operate -a transistor is in the order of microamps
and a variation of a few A base current produces
a variation of mA collector current.

Counsider the circuit in ,Fig. 19—B1 and R in
series provide the emitter-base voltage, B2 and R'
in series provide the collector-emitter voltage.

signal \/\ =

/\/Input
signal
e
L~

Fig. 19: Nustrating the principle of the transistor voltage
amplifier.

Upon- the application of a small alternating
voltage signal across the base and emitter the
collector current will also alternate, A rise of
the input voltage will result in a decrease of
collector current, a fall in input produces a
collector current rise.

Assume the input signal voltage variation to be
0.1V. causing a collector current swing of, say
10mA. A value of 5002 for R' would produce a
voltage swing across R' of 10mA x 5002 = 5V
by Ohm’s law. This is the principle of the voltage
amplifier.

There are several disadvantages, however, with
the circuit in Fig. 19 and a more practical circuit
is shown in Fig. 20. Only one battery is used
in the circuit and the base-emitter bias has been

achieved by the inclusion of two additional
resistors and a capacitor.

The values of components may be obtained
simply with the aid of the transistor static-
characteristic curves and a knowledge of the
current flow directions in the circuit. The current
directions marked in Fig. 20 are those of hole
conduction. Ry, R Rs and C provide the base-
emitter bias,

Fig. 20: Hiustrating hole conduction in a p-n-p transistor
voltage amplifier.

To obtain the static value of collector current
a “load line” must be drawn on the output
characteristic curves.

The position of the load line depends on two
factors: :

(1) the value of supply voltage;

(2) the value of R'.

Two points, one on the Vce axis and the other
on the Ic axis of the output characteristic graph
provide sufficient information to allow the con-
struction of the load line.

When no current flows through the transistor
(cut off) no current wili flow through R* or through
the emitter-resistor Ra. therefore the value of Vce
is equal to the supply voltage. This point can be -
plotted on the Vce axis when the collector current
1s equal to zero.

For maximnm collector current flow the
transistor will be virtually a short circuit so that
the whole supply voltage will be seen across R'.

From Oh\r/n’s law, maximum value of current is

s
given by — - amps.
R
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AN ™ RADIO GLEARANGE LTD, Tox i

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
27 TOTTENHAM COURT ROAD, LONDON Ww.I

“THE_ MINIGRAM'"—
LIMITED QUANTITY ONLY

Don't miss a chance like this!

Transistorised Record Player

FEATURIS

* Ready-built amphfier with towr * A real “FAMILY FAVOURITE"”,
first-grade Mullard transistors. * Ideal for Teenagers.
* Plays. 45R.P.M. pop records. * For use ANYWHERE.
* Built-in automatic stop. * Hours of amusement tor the
+ Lightweight and portable. vounger members of the family.
% Instruction Jeaflet supplied. +* Assemble one of these smazing
% Crystal pick-up with expendable Players in less then 30 minutes,
Styius, GP59 Type. supplied in 3 combiete units with
* Operatestrom aQV battery (3/9 ext) only 10 connections to make
. * Avallable 1n two colours—cream/ Approximate dimensions 9s88x4in.
red or cream/blue. 79 l6
A Motor and pick-up deck..........c2 P. & r.) 39[6  ONLY
Ready-built 4-transistor amplifier, complete e complete Pck
B with volume control and L’spcaker (2/- P. & P.) 35/' (tglus .p
c Portable two-tone case with handle, and 5/_ or any u.nl\u sold
expanded metal fret............ /- P, & P.) separately.
Loudspeaker Bargains Still Available
Enormous purchases of lhdnﬂ New and hudmnlw-d Plessey qudqmaluln\ cnable us 1o offer these units at TIE LOWEST
PRICES EVER! Don't hit grade pevrimanent- m.u.:nt‘l LOUDSPEAKER off the

hls Zolden oppo to obt
IHE UF ]

uty llu- prepar d list below and cheose Just the
ANG FAST—STOCKS CHANGING RAPIDLY,

JABLE

=
production line at L.1ISS IIIA\
right speaker for the job—COMPARE THL
SCHNEDULE OF L()l l)\l'l‘

Diameter Gouss Imped. Diameter Gauss Imped. Diameter Gauss Imped. Diameter Geuas Toered,
in inches i lines in oAms  Price | in inckes in lines in ohms  Price | in inches in lines fn ohms  Price | in inches in limes in chms Pricey .
7000 80 8/= 34 9500 3 10/6 4 Twtr. 10000 3 11/8 5 9500 8 10/8
24 7000 35 8/8 31 2500 8 10/8 4 9500 15 12/- 5 2500 & 10/8
2% 7000 b0 8/8 31 7000 35 5 6000 3 8/- 5 2800 15 18/6
2 7000 80 8/= k13 9500 b0 10/8 b 8000 b 8/= 13 8500 25 10/8
3 8500 3 10/- 4 7000 25 11/8 3 7000 3 8/6 5 8500 85 11/e
3 6000 5 8/8 4 6000 35 10/8 ] 7000 b 8/6 | 6} 7000 3 11/-
3 7000 5 8= 4 7000 35 114- b 7500 3 9/=
3 7000 35 8/ 4 9500 W 11/6 5 8500 3 8/8
Elliptical Gauss Imped, Elliptical Qouss Imped. ITliptical Gavrs Imped,
Stze i lines in ohms  Price Stze i lines in ohms Price Size in linea én ohmys  Price
5 x 3 8500 4 9f= 7 x 3§ 9500 3 10/8 8 x 2 7000 b B/=
Elliptieal Gauss Imped. 6 x 4 6000 3 8/8 7 x 4 9500 3 11/« 8 x 2 B500 5 9/6
Size in lines in ohms Price 6 x 4 7000 3 8/- 7 x 4 10000 3 12/8 8 x 27 9500 3 10/-
5 x 3 6000 3 7i6 6 x 4 8500 3 9/6 7 x 4 10000 15 13/8 8 x 23 9500 4 10/-
5 x 3 7000 3 8= 6 x 4 9500 3 10/~ 7 x4 2500 30 12/8 8 x ¢ 9500 5 10/~
5 x 3 8000 3 8/6 6 x 4 9500 33 12/« 7 x 4 9500 35 12/6 3 x b 8300 3 11/~
5 x 3 8500 35 114- 7 x 3 7000 3 9/8 8 x 23 6000 3 8/8 R x 5 10000 3 13/~
r postage and packing. and please gpecify the exact requirements—the ncarest available will be sent,

ALLOW 2/- each Speaker fol

BOTH SETS STILL AVAILABLE HERE!

Ask for a demonstration in Choice of a dozen  stations
the shop. The hest and I in daytight , .,
easiest transistor

66 'y hulll-\Olll‘iolf 11
*CAPRI . : Sewaii | THE “CONTESSA

ensitive!
guper—bselect,lve! brondr:gi{}_ I “QUEEN  OF LIEM  ALL”

uper! or

r Speaker! : PARTS LIST : To clear existing stock
NOW ONLY 6 First Grade

P ULLARD onny BT 19.6
Transistors g 5

@2/- P. 1 Diodes) and (3/6 P. & Pkg.)
ll_:O‘('l\(;!l all components | PORTABLE and CAR RADIO
"'“rm(“" hOLAY l BRAND NEW I 2 WAVEBAND SUPERHET
Size 44x2¢x1llin ' and Construction manual 2/10 Post
Constr uctional data 1/9 Post free. GUARANTEED l Free.
Inclusive price for ahl d case, battery Battery (plus  3/6
und lnstrucnon Book complete m every detail. GONTESSA 518 extra, £7'1 9'6 P. & Py

PARTS 30LD SEPARATELY UN THE F fus 2
BUlLD-AS YOU-BUY SCHEME cAPRl J:':flrr‘a 79/6 (Pp'u& I:/l

SELECTED BARGAINS
Beautifully geared AM/FM 2 gane fondensers, 4/6: AM/FM IFT'S 465 ko/s and 10.7 Mc/s, 4/6 palr: Magnavox Crystal Tape Recorder
Mikes, 12/6 set 3 watt Stereo Amplifiers, complete. ready to switch on, 79/6: Sentercell rectitiers R3/2D-D3/2/1/Y, 2/6 each.
I)l() > )A:O OAIQ (7'\00 CG46H, GD10, 2/- cach.

RA 81 0CH5, 4/6. PX Al01, 3/9 AF115. 4/6. Sub min, Germanium diode 1/2, M! diode, 64, each. Silicon diodes, 200 .1.v., 200 mA
I/~ each, 400 Dl v.. 330 mA. 2/6 cach,
Please send STAMPED and ADDRESSED env clope with anv enquiry. We regrer no catalogues—onr stocks move too quickly! Kindly
make provision tor additional postaTe and packing charges 1o aveid delxv, Terns: Cash With Order or C.0.D. on Ordars over 10/-,
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FOR THE

FIRST TIME
Plug

These new T.C.C. small plastic-cased electroly-
tic capacitors have been specially developed for
vertical mounting on printed circuit boards, and
are designed for operation at temperatures from
—20°C to +-60°C. Three case sizes are available
In rated voltages up to 50V. The standard

LOW LEAKAGE CURRENT & LONG LIFE--
assured by fully automatic winding of elements,
avoiding handling of electrodes by operatives.

TERMINATIONS OF STEEL CORE

COPPER WIRE—
specially solder coated for fast, ripple solder-
ing technique.

THE TEL

PRACTICAL WIRELESS

in ELEQTROLYi_Ic-,cA_PAGITpln_s,_ | |
SMALL+* FULLY ENCAPSULATED - PLASTIC CASED

Full full detalls please write for Technical Bulletin No. 102

EGRAPH CONDENSER CO. LTD:

NORTHACTON, LONDON W.3 - Telephaone: A¢Oin 0061 (16 lines) Telegrams: 1 elefarad, Wesphone, London. Telex: 26J383
(also at) CHESSINGTON, SURREY ..

December, 1964

{ i

tolerance of the range is—20% +100% of rated
capacitance. The anodes are of super-purity
aluminium, with all-welded internal connections.

A special electrolyte ensures low impedance at
all frequencies in the audio range.

QUICKER ASSEMBLY
Steel cored wire gives precision acceptance of
capacitors when inserting into punched
printed boards.

QUICKER IDENTIFICATION
Colour coding and embossed values enable tn-
stant selection of the right capacitance and
voltage.

HIGHLY COMPETITIVE PRICES

BATHGATE, SCOTLAND

BUY AND BUILD STAGE BY STAGE

1 FROM A MONO AMPLIFIER TO
A 20 WATT INTEGRATED HI-Fl
STEREO ASSEMBLY

% FULLY TRANSISTORISED PRE-FABRI-
CATED ADD-ON UNITS.

JcPROFESSIONAL STANDARDS  OF
PERFORMANCE AND APPEARANCE.

SHOWN
HERE

5-stage selector. Tone Control and Pre-amp Stages
in Stereo complete with attractive escutcheon. This
with two amplifiers and power supply comes to well

MARTIN

MARTIN ELECTRONICS LTD.

154/5 High St., Brentford, Middlesex. phone ISLeworth 1161/2

MARTIN AUDIOKITS are the most efficient and imaginatively designed
kits ever Connections are arranged to enabie you to expand your assembly
stage by stage with ease. The range includes a uniqué 3-channe! mixer as
well as other important pre-amplifier stages, and you can choose 10 watt
power amplifiers with either 3 or 15 ohms output. Martin equipment can
be used for all true hi-fi requirements, inciuding to-day's very best low-
output magnetic pick-ups. Power pack Units are also available.

IMPORTANT
NEW LEAFLET

The new MARTIN AUDIOKIT Leaflet details
in full the entire range of units. No one wishing
to build all-transistor hi-fi should be without
this information.

MARTIN ELECTRONICS, 184 HIGH 8T, BRENTFORD, MD'SEX

I Detaila of all ARTIN AUDIOKITS please 1
| :

l NAME it iitieeareeransasesnsssatasarsnnernns l|
oADDRESS coooeerii RSP P o8 1
i I
b Brook wefrers pwiz |
l-—------------—-_‘
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Fig. 21: Use of the load line for obtaining circuit para-
meters. The dotted line represents the power limitation
curve set by the manufacturer.

A suitable working value of collector-emitter
voltage is chosen (VT in Fig. 21), and hence a
value of base current and collector current from
use of the load line.

The voltage drop across R!
by Ohm’s law: -

is calculated, again,

Voitage drop = I, x R! volts

VT is known

Therefore the voltage across R,

=Vs—[(lc X R!) 4 VT,

From the appropriate input characteristic curve
for the transistor (I against Vye), a static value of
Ve may be obtained.

The voltage drop across R, must then be the
voltage drop across Ry iess Ve

i.e. Voltage drop = ((Ry x (I, + Ib])—Vyel.

By choice of a suitable value of g, a value of R,
could then be calculated from:
(R x {le + Ip))—Vpe] 0

. N

The voltage across R, is the difference between the
supply voltage and the voltage across ‘R, A value of
I, has been chosen. a value for Iy is taken from the
load line and hence R, can also be calculuted by
Ohm’s law.

It is important that the input signal neither
saturates nor cuts off the transistor,

Some of the design points of a transistor
amplifier have now been dealt with, but frequency
range, which has only been briefly mentioned, can
be the most important consideration.

The collector and emitter of a transistor them-
selves act as a capacitor, the value is extremely
small but sufticiently large to limit a transistor's
working frequency.

The required working frequency range of an
amplifier is important as the gain of an amplifier
varies with frequency due to a number of factors.
These include frequency response of the transistor
used. choice of components and type of inter-stage
coupling. . ~

An amplifier may consist of more than one
transistor stage; Fig. 22 shows the circuit diagram
for a typical two stage amplifier using R-C
coupling.

WIRELESS

E

Fig. 22: A two-stage transistor voltage amplifier.

Capacitor C blocks any d.c. levele on the
collector Tr1 from the base of Tr2 but allows
an alternating signal to be passed on.

Capacitors  oppose the flow of alternating
currents to a certain amount, the amount of
opposition depending on the frequency applied
and the value of capacitance of the capacitor,
Opposition of this kind is known as capacitive
reactance. N

Considering the first transistor stage of Fig. 22
we know that its output resistance can be large.

Opposition to both a.c. and d.c. is Jknown as
impedance. The output impedance will also be
large.

The input impedance of a common emitter
transistor i small compared with its output
impedance.

With reference to Fig. 22, if the first stage
amplifies a signal with a factor of 40 (i.e. a gain
of 40) and the second stage has a gain of 40, the
overall gain of bath amplifier stages will be:

40 x 40 = 1600

The second stage appears as a low impedance
to the first, but the lirst stage has a high output
impedance.  The total effect is for the internal
impedance of the source to “drop” a greater
proportion of the output signal than is desired,
the actual output being less than the theoretical
value of 40 times the input value. The overall
gain of the amplifier would effectively be less due
to the ** missmatch ™ of impedances.

A circait with a considerably higher- input
impedance than the grounded emitter amplifier
and « much Jower output impedance could be
included Dbetween the two amplifier stages to
nullify the effect of missmatched impedances. The
“emitter follower ” is suitable for this purpose.

In Fig. 23, Ry, Ry, R3 and C supply the Vbe
bias.

If the base were to go positive with respect to
Vbe. the current in the collector becomes smaller

or the (ransistor appears to have a larger
resistance. A greater proportion of the supply
voltage is dropped across the ftransistor thus

making the emitter go more positive.

Conversely. if the base were to go negative with
respect 10 Vbe, the emitter would go more
negative,
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Fig. 23: Common-emitter
circuit diagram.

The gain of this circuit is slightly less than
unity but the output voltage remains more Of
less constant for whatever Joad is applied to it
providing the current being drawn is allowing the
transistor to work within its power limitations.

We have then a method of providing a method
of amplifier stage impedance matching.

It is often desirable to have a reasonable power
output from an amplifier. Unfortunately the
characteristics and limitations of the more
inexpensive transistors do not allow a large power
dissipation, Power transistors are expensive and
require a high static current.

An amplifier known as a * push-pull” amplifier
is very often used to overcome such difficulties.
The circuit diagram is in Fig. 24.

—ve supply

' I,——r—
S =] f
&S =
S =
2 ,:-iOutput
S
o=
S 3 \
e
G

Fig. 24: The push-pull transistor amplifier.

To direct current the windings of the trans-
formers are virtually short circuits. Ry, Rz and Rs
act as biassing resistors for both Trl and Tr2.

Across the secondary windings of TI1 the
positive and negative half cycles of the signal
would alternatively act in opposite directions. Trl
will amplify one half of the cycle, Tr2 will amplify
the second. T2 operates in the opposite mannef
to T1 and an amplified output is obtained.

Part 4 follows next month
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—continued from page 755

will serve as an over-ride switch, cutting out the
photo-cell control and converting from automatic
to manual operation. g

Alternatively both starting and over-riding may
be done electrically by fitting an over-ride switch
as shown in the diagram. Switching this on
momentarily locks in the relay at night. and
leaving it on cuts out the automatic control: in
some cars the parking-light switch position already
provided may be used in this way.

The same considerations about construction and
mounting applied to the previous switch also apply
to this.

Light Operated Switches in General

The circuits so far described have obvious
applications not only to parking light switches but
also to automatic shop display-lighting switches,
simple burglar alarm systems, automatic counters
etc. The following notes will help the reader to
modify the previous circuitry to his specific
requirements.

In counters and alarms speed of operation is
essential since the light beam may be broken for
only a fraction of a second. The K42 cells do not
change their resistance instantaneously when the
illumination changes but have a time- constant of
about one tenth of a second. Thus the relay used
must be sensitive and of the high-speed type.

In burglar alarm systems the alarm once set off
by the breaking of a light-beam must continue to
sound even when the beam is made again. Thus
the single-shot working in which the relay cuts off
its own power supply Is essential; this also ensures
that the alarm sounds if the power supply to the
relay fails,

When controlling shop-lighting or any other
high-power system it is essential to have heavy
duty contacts on the relay. The light-contacts
commonly found on P.O. relays rapidly deteriorate
when used to switch high voltage and power.

There are cadmium sulphide photo-conductive
cells which will operate a.c. relays direct from the
mains, but these are larger and more expensive
and the K42 will nor do so. Some d.c. power
supply must always be provided, either batteries
or rectified a.c. The latter need not be well-
smoothed. and a simple power supply to drive 12V
relays is shown in Fig. 9.

The reader will notice that so far no provision
has been made in the circuitry for adjustment of
the sensitivity of the K42 control circuits. This is
because optical adjustment by means of masks
over the K42 is far easier, less wasteful of power
and more reliable than electrical control.

The sensitivity of the K42 is proportional to the
sensitive area exposed to light, and by placing
masks over the glass window the sensitivity may
easily be controlled.

Any opaque material may be used for masking
and the writer has found black p.v.c. tape most
useful. To make the K42 sensitive to light from
one direction only it may be placed at the end of
an opaque tube facing in that direction.

Part 2 next month
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FOR PEAK PERFORMANCE AT LOW GOST—

rek SO

MATEUR

e

FEEET

CODAR RADIO COMPAN

G3IRe GIHGQ

Advanced deslgn and eraftsmanship plus an unequalled reputation proved
by the many hundréds of testimoninls received from CODAR wasers is your
Sunranu:e of comulete satistaction. Only the best Is good enough for

ODAR—Mullard, Brimar, Jackson, Denco, Electroniques, Thorn, A.E.l.
are just some of the famous naumes bullt into CODAR equipment.

ODAR-KITS are supplied with clear pietorial diagrams and easy to
follow instructions—no téchnieal knowledge or special tools are required
for complete success, Bulld your Short Wave Station with CODAR-KITS
and enioy peak performance and world wide reqeption  previousiy
Dpossible only from much more expensive cquipment.

For illystrated leaflets glving fullest details send 6d. in stamps,

CODAR R.F. PRE-SELECTOR, Wil considerably improve the performance o
any superhet receiver. ‘‘Results are amazing,’ “Well worth tne money.’
MODEL P.RR_30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up
to 20dB gain plus substantial image rejection. improved signal/nofe ratio and
selectivity. Selector switch for either dipale or single wire antenna, Power
requirements 180-250 volts 12 M/a H.T. 6.3 voits .3 amp L.T. Size 8iin. x 5in, x 4in.
Ready built, complete with cables, plugs and Instructions. £4.19.8. Carr.
MODEL P.R, 301X. Self powered version for 200-250 V. A.C. and aiso provides
25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.2:0. Carr. -,

CODAR “Q” MULTIPLIER. MODEL R.Q.10. For use with any superhet
recefver with an LF, between 450 and 470 Ke/s. Provides considerableincrease in
Selectivity for either peaking or rejecting a signal on AM, CW or SSB, Both
b and NULL functions tuneable over recetver. LF. pagsband. B.F.O. facility
Included. Size 8Hn, x 5in. x 4in. Power requirements 180-250V. H.T. at 5 M/a
8.3V. .3 amp L.T. Ready bullt complete with cables, plugs and instructions.
£6.15.0. Carr. 3/-. MODEL R.Q. 10X, Self powered version for 200- A.C.and
alssg gr%videsafs M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories.
£8.8.0. Carr. 3/-.

CODAR A.T.5. 12WATT 2 BAND TRANS
transmitter for fixed or mobile use on 160/80 metres.
volce.” Size only 84in. x 5in. x 41n. (Base area {s less than two-thirds of this page.)
High stability new type calibrated V.F.Q. 1.8-2.0 Mc/s and 8.5-3.9 Mefs (up to
4 Mc/s export). Alr-spaced CODAR-QOIL Pi-net output, P.A. Plate curtent meter
plus neon indicator. Plate/screen modulator. AM/CW switch and Panel key
Jack. Plug changeover for 8 or 12 volt heater supply. Ready built £16.10.0. Carr,
4/-. A, T.> POWER SUPPLY UNITS. Type 250/S. For 200/250V, A.C. with Stand
by/Net/Transmit and aerial changeover switching, stabilised V.F.Q. supply,
neon standby/transmit indicator, £8.0.0, Carr. 5/-. Type 12/M8 12V, Transistor
power supply unit avallable shortly. (H.P. Terms Available)

CODAR-KIT MINI-CLIPPER—OUR FAMOUS SHORT WAVE RECEIVER.
Can be bullt in one evening ready to switch on and bring the World to your
ngertips at very low cost. % Supplied complete with valve. one: noil 2575
motres and 4 page instruction manunl. PRICE 39/6. Carr. 2/3., Extra Colls 4/
each. Instruction Manuai only, 2/-.(credited order). Electrical Bandspread
available. Provision to add 2 transistor amplifier. :

CODAR-KIT CR45 MAINS T.R.F. SHORT-WAVE RECEIVER. World
wide reception—North and South America, Russia, India, Australia, Far East,
Amateurs. Shipping, etc. % Separate electrical bandspread. % 3 siow motion
vernier drives. % Low loss polystyrene plug-in coils, factory aligned. % Dials
calibrated in fre(}uencles and d%zrees. * Power output 3 watts for 2/3 ohm
speaker. % Valve line up: ECC81, EL84, EZ80, CODAR-KIT CR45 complete with
valves, 3 colls (10-28, 25-75, 60-176 metres) and 11 page Instruction manual (LESS
Cabinet). £7.5.0. Carr. 4/6. CR.45 CABINET. 12in. x 5#n. x 7in. with
sliding door for easy cofl changing, 28/6. Extra colls 4/9 each, Instruc-
tion manual only 4/- (credited on order). (Can now ke supplied ready
built—price on request.) (H.P. terms available.)

CODAR-KIT CR 66 COMM
superhet kit ever offered.
Separate electrical bandspre

- The newest, most compact
‘“The tiny TX with the BIG

on
fier.

UNICATION REbEIVER. The finest
Covers 540 Ko/s—30 Mc/s in 4 bands.
ad. % Factory aligned Coll unit and I.F,
ansformers. % Regenerative I.F. stage formaximumgainandB.F.QO.
for C.W. reception. % Power output 3 watts for 2/3 ohm speaker.

% Panel controls: Aerial Trimmer, A.V.C., Standby,
Bandswitch, A.F. Gain, LF, Gain, B.F.0., etc. % Valve
ine up: ECH81, EBF89, ECC81, EL84, FZ80, EM8B4, + Size
6in. x 6}in. x 8lin. CODAR-KIT CR 66. Compleie with
7 bage instruction manual £19.10.0 (Ready-built £22.10.0).
CR 66 S’ Moter Model Kit £21.10.0 (Ready-bullt £24.10.07.
Carr. 7/6 extra on all models. (H.P. terms avallaide.) in.
struction Manual only 7/6 (credited on order).

N —

AS EXHIBITED AT THE 1964
R.5.G.B, RADIO COMMUNICATIONS EXHIBITION

3

‘BANK HOUSE, K SQUARE,
(Tel, 3149 ',

"SouthwicK, Suss

Y ex. -

SOUTHWIC

Canada; Codar Radio of Canada, Tweed, Ontario.
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Z/

UNUSUAL

iz

7/

CONCRETE
COLUMN

An inexpensive col-
umn speaker con-
structed from a
concrete pipe and
fitted with a good 8in.
or 10in. unit has at-
tracted much interest
and admiration
because of its clean
open sound

Complete kits of
wooden fixtures are
available including
absorbent wadding
and diffusing cone.

purchase tax.

and 17/6

N xzzzzzzzzzz2468

JINGIE SPEAKER

Price £3.15.0 for 8° model. Recommended
8 unit—Super 8/RS/DD £6.14.2 including

Price £4.18.0 for 107 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

Descriptive leaflet free on request from:

PRACTICAL

N

T 7777z2//z22zzzzzzzzzzzz:842444

G

WHARFEDALE WIRELESS WORKS LTD.
IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Bradford
Phone: Idle 1235/6

S

7777/ 24{tL1)iiilziii

7

S/

WIRELESS December, 1964

GUITAR AMPLIFIERS
WITH TREMOLO

Five jack
socket  1n-
puts, four
with separ-
ate mixing
volume con-
trols, and
one input
‘“‘stratght
through'',

onl 10
wmillivolts
" input is
% required for
= tull output,

types of gui-
tars and
microph-
ones, Separ-
ate Bass
and Treble
controls, giving a wide range of 1ift and cut. Separate master
gain control. Tremolo speed and depth controls. Jack socket
for remote tremolo switching. Outputs for 3 and 15 ohms
speakers, Valves used in the 30 watt and 50 watt amplifier
ECC83. ECC83. EL34, EL34, GZ34. In the 15 watt amplifier ECC83,
ECC83, EL84, EL84, BEZ8]. An extra valve ECC83 is used in the
tremolo circuit. The chassis i3 complete with baseplate and
is solidly made of 18 gauge steel, finished silver grey hammer.
Size 12 x 8 x 64 inches hgh.

PRICES—

50 watt with tremaolo
50 watt less tremolo
80 watt with tremolo ...
30 watt less tremoio ..
15 watt with tremolo ...
15 watt less tremolo
Add carriage 10/- any amplifier.

STROUD AUDIO
PAGANHILL LANE, STROUD, GLOS.

Stroud 783

EXPRESS ELECTRONICS
32 SOUTH END CROYDON SURREY

TEL. CRO 9186
VALVES

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

w1 5/8(6BAS  5/-[12KSGTIl/-/DL4d  §/-|BLss 7/« PYSL  6/8

102 7/616 BES g T8l EMS5  10/-[PY82 778

13 7/8|6BRT AEYSL 38

1rL 718 6RWT 7/6lEY =1 10/-

113 24-l612 5 8/8|EY%6  6/9 N5AL

IEDL 776|612 1 G 4/-|EZ40  B[B

1FD9 5{8|6 UBGT  2{-|300L 2 8f-!

1P1 7/BI6KTG 5/6[0L1 6/9

1P10 5/8lGKSG 6/ 3al6GT 878 1114

P11 5/6l570n 7 5/8

1R5 8/-150 5/6

183 78 DAFIL 8/-

1T4 718 DAFSG 7= ULt

U5 5/-1DFYL 7/8|U Y41

3Q4 5/91DFY; 718w LT

3n4 4/- DH76 7161 W76

3V 9/6|DHTT 8/-lPCLS2  6/9|W142  B/8

574G 76| DH 142 8/-/PCL31 5/8]X17 5/

6AKS 4/- DHi50 10/- 9/-PLEL  11/6/X142 8-
5 6/9' LKL 5/8 7 9/-

/ L
4/-12AXN7 6/91 DKYs 716 EFY2 =277 4/-
6ATE 5/-112B16  4/6/DLY2 5/6'EL41 9/6lPY33  12/6 ZL17 5/8

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE
FREE WITH EVERY PURCHASE

Latest model Radiogram Chassis, L.M.S.G. ext. LS and Tape sockets, complete
with 10 or 12in. Speaker, £11,19.8.
High Stability Resistors W 5° 500 to 1M, 9d. Midget Ceramics 500 v., 9d,
Coax. Super Quality tin.. 6d, yd. Plugs 8d. Sockets 9d. Silicon H.T. Recta.
250 v. 300 mA iin. x }in. B/6. Contact Cooled 250 v. 50 mA, 6/8. 85 mA, 8/8,
NEW TRANSISTORS BY MULLARD. OU19, 026 OU66, 25/-; OCH, 0C45.
5/-; OCTH, 6/-: OCTI, 5/-; OCT2, 8f-; OCT2 matched pair, 12/-; OUT4 OCTS,
OUTS, 7/6; OCBL, 8/-; UUSL Matched pair, 12/-; OUI70 OCL7L, .
VALVES MATCHED IN PAIRS

EL34. 27/6, EL84, 15/-, N709, 15/-, 6V6(i, 15/-, Push-Puli 0.P. Transformer,
21/-, 12in. 3Q (or 15Q) Speaker, 30/-, . & P. 1/6. 12in. Baker's "gelburst®”
12in, 15Q 13W Stalwart, £5.5.0. 1zin. Bass Heavy Duiy 20W, £12.12.0.
15in. Auditorium 15Q 50w., 18 gns,

SETS OF VALVES
DK91, DF91, DAF91, DL92 or DL94....17/6

FcH42. EF41, EBC41,
A1 ..37/8

DK96, DF96, DAF9S, DLY6 ... .20/8 EZ40 |
6K3, 6K7, 6Q7. 6V6, 524 or 8X5G .19/8 3 BC41,
1R5, T4, 185, 334 or 3V4 . ..., oo 17/8 35/

000 UL4L,
Postages and packiug d. ver £1 post free
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STEREOPHONY, by N. V. Franssen.

Published by Philips Technical Library and distributed
in the U.K. and Eire by the Cleaver Hume Press Ltd.
86 pp., 6in. x Yin., 64 illustrations. Price 2ls.

HIS book is rather different from most on the
subject. It concerns itself mainly with the
actual mechanism of hearing and offers many
theories on this.

I found the book in no way practical, and rather
heavy going, somewhat reminiscent of certain
textbooks on psychology.

For the expert or someone who wants another
facet of stereophony to examine then this is
undoubtedly the book. If however, you are practi-
cally minded. or if you like your theory complete
with diagrams and circuit values then it is not
possible to recommend this volume to you.

The inside front cover assured me that certain
principles would be made clear in a very readable
and non-technical manner. Yet before | had gone
12 pages I was beseiged by 14 graphs, informed
that .. .....

At = 0-24 (a + Sin a) and also that $( AL, At)=
H#O, At) + (AL, 0)

There are only three chapters excluding the
introduction and two appendix. To give an idea of
the theme, chapter two is headed * The Faculty of
Auditory Perspective ”, and is divided into various
headings such as “ The theory of intensity ratios '
*“The theory of difference in timbre ; * Binaural
frequency analysis * etc.

As may be judged by the abave, the book is
theoretical and somewhat specialised in its outlook.
The curious will probably enjoy a browse through
such a work, and the knowledgeable might per-
haps find interest in the various theories contained
therein. To the layman, beginner. and average
radio enthusiast however, it is doubtful if there will
be much of value offered by this book—D.J.G.

H ]

WIRELESS FOR BEGINNERS, by C. L. Bolz.
Published by George G. Marrap & Co, Ltd.
232 pp., 7¥in. x Sin., boards. Price 18s.

g RE you a newcomer to the world of wireless?

Do you come into the category of a novice?
- Would you like to read a book which will
enlighten you without boring you?

If the answer is “yes” to these three questions,
and your bank balance stands at 18s. or more,
then purchase of the above book is recommended.

Everyone. no matter how clever, must always
at some time or another have been a beginncr.
Intelligent reading of technical journals helps in
the education of a particular subject. but the
author of a technical magazine must, of necessity,
limit his contribution to reasonable dimensions
and omit many obvious points. Obvious to him
and to more knowledgeable readers. but not to the
poor novice. The reading of a good basic book,
therefore, is a decided asset. In Wireless for
Beginners a great number of the basic facts are
presented in an easily digested form.

PRACTICAL WIRELESS 777

BOOKS REVIEWED

A criticism of the book would be that one or
two statements in it are dogmatically alarming if
not actually untrue. This is mentioned 1n all fair-
ness to any beginner buying a copy after reading
this review. One sentence on page 104 states that
“ Valve triode detectors are now never used at all *'.
This is not strictly true as readers of PRACTICAL
WireLESs will know! Again, page 172—speak-
ing in terms of 3-30 Mc/s the author says
a station in Edinburgh would probably not
produce any signal which could be picked up in
London, yet the working of Scottish stations by
London amateurs between 3 and 20 Mc/s is quite
common,

One haffling part of the book is a sentence on
page 174 which leads us to believe that f.m. is
useless unless a limiter is used, and five pages
further on assures us that a ratio detector can give
good results without a limiter.

Other than these few small points, the book
would appear to be a good “buy” from a
beginner’s point of view, especially to those who
prefer “easy” reading.—B.5.4.

= RADIO SERVICING MADE EASY, by Leonard C. Lane.
= Two volumes. Published by Gernsback Library inc.
= 191 pp. each volume, B4in. x 54in. Price 20s. each.
IRST impression to be gleaned from a reading
{ of these two volumes is that the “C™ in the
middle of the author's name stands for
“ Chatty . In a free and easy manner that must be
envied by the British technical writer, accustomed
1o squeezing quarts of information into his
publisher’s pint pot, Mr. Lane spreads himself
over and around his subject, omitting nothing.
Some indication of his confident approach can
be given by a quote: * . vou'll be able 10 look
anv radio set right in the face and say: See here.
No nonsense out of you or else . . .I"

The irony of this is that, provided the reader can
stomach the brashness, a real, working knowledge
of radio sets, their circuitry and the servicing
procedure that can unravel their faults, & con-
tained in these twelve chapters.

Mr. Lane begins with transistors, the first
chapter explaining the semi-conductors and their
characteristics, with a venture into basic circuitry,
while the second chapter goes into printed circuit
boards and transistor testing. Only after sixty
pages do we meet the question of servicing
techniques. This book is worth buying for this
chapter alone, and for the trouble-shooting charts,
a feature of several transatlantic books that has
been slow to catch on in this country.

Chapters 4 and 5 deal with auto-radios, ending
with a few pages on the troubles that can crop up
from the mechanical and electrical systems of the
car itself. Chapter 6 takes us into Volume 2. and
to a.m. receivers, valve-operated, that is. Next, we
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meet f.m. sets, then a.m.-f.m. tuners, and so to the
“ good ” stuff, to use the author’s phraseology—the
communications receiver.

Chapter 10 goes even further, dealing with
marine receivers, while the mobile systems that are
coming into more regular use are discussed in the
next few pages. The final chapter covers miscel-
laneous receivers and a few special circuits.

At the end of each chapter a list of questions is
given. These are carefully chosen—even provoca-
tively chosen—to test the reader’s attention to the
foregoing text. These, in conjunction with the
trouble-shooting charts, would be of help to the
reader who wishes to use a work of this nature as
a reference book. The comprehensive index at the
end of each volume is also a helpful point. Despite
a few insultingly childish illustrations, the drawings
and photographs that are generously scattered
throughout these pages do much to underline the
author’s points.

Given a tolerance of the patronising air which
assumes the reader knows nothing, and an ability
to discount some shocking doggerel and worse
naivety, the casual reader might profit from these
volumes. Whether he would be able to *jump
right in with both feet” and earn a living by
servicing radio receivers is another matter entirely.
—H.W.H.

HOW TO READ SCHEMATIC DIAGRAMS, by
Donald E. Herrington.

Published by W. Foulsham & Co. Ltd.

128 pp., 6in. x 9in. Price I8s.

THE art of mastering the languages of different

countries is practised by many people and these

are usually referred to as linguists. A person
referred to as a radio, wireless or electronics
enthusiast also has to master a language—that of
circuit diagrams.

A good map reader can win or loose a motor
rally and so too the electronics hobbyist can make
very little headway in the field of radio until he
can “read” circuits. :

If you are unable to follow circuit diagrams or
are floundering then you can be saved! Mr Donald
Herrington has thrown you a life-belt labelled
“How to read schematic Diagrams”.

Each chapter is not content merely to show a
component and the symbol for it, but describes its
construction, function and use. There are
numerous photographs of the different components
which will assist in identifying the actual article,
together with many symbols of the same compo-
nent which are likely to be encountered.

One small point is that there is a photograph on
page 40, Fig. 4.1., which depicts two coils wound,
according to the text, on phenolic coil formers.
These are referred to as “air cored coils”. To me
an air cored coil is one which is self supporting,
ie. the core is air. The text states “as long as this
form is not capable of being magnetized, the effect
is the same as if no form were employed.

However, there assuredly is a difference, especi-
ally on short waves between winding a receiver or
v.f.0. coil on cardboard and the same coil wound
on ceramic.

The book is completely successful in accomplish-
ing what it sets out to do—teach how to read
schematic diagrams, and can be confidently
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recommended at the reasonable price asked.—
LS.A.

ELECTRONICS DATA HANDBOOK, by Martin
Clifford. o

Published by Gernsback Library Inc.

158 pp., 8%in. x S4in. Price 23s.

HE formulas which form the basis of this book
are many, and all of course, in some way relate
to the subject of electronics. Now this might
lead the average reader to expect a formidable
mass of unintelligible equations with meaning only
to an Oxford don. This is not the case however, as
most of the formulas are arranged to follow on
from one another in logical sequence with explana-
tory text between each. More than this, the author
illustrates how formulas or groups of formulas are
used to solve various problems.

For the serious amateur radio enthusiast then,
this work of reference will be of use, for even the
simplest circuit is subject to the basic laws which
can also govern the operation of a computer.

Grouped under appropriate headings, formulas
are easy to locate with complete information, lack-
ing only practical examples which would have
helped considerably in clarifying the equations.

In his introduction, the author says “A know-
ledge of elementary algebra and trigonometry and
some skill in handling algebraic functions will be
of considerable help.” This recommendation
should not deter the non-mathematical reader
however, as there are several important chapters
dealing with nothing much more complicated than
impedance calculations, But Mr. Clifford is per-
haps being optimistic if he expects an elementary
knowledge to carry the reader through the higher
maths which appear towards the end of the book.

Besides the numerous formulas the book
includes a host of tables and useful information
which will be found, for once, really useful, its
presentation being clear and complete and not the
usual jumble appended to many technical publica-
tions.

With the warning that this is an American pub-
lication (which of course means language difficul-
ties) it must be considered a valuable library
addition, containing facts and figures in one
volume which would only otherwise be found
scattered throughout a host of electronics text-
books.—P.R.R.

NIHITIGD

P

LAST MINUTE CHRISTMAS GIFTS

No need to rush out to the shops. Here's one you
can arrange now...in a few moments..in the
comfort of your own armchair. A year's subscrip-
tion for PRACTICAL WIRELESS is the ideal gift for
friends who are radio enthusiasts.

But hurry! You must send now to make sure that
first copies arrive in time for Christmas. Simply
send your friends’ names and addresses, together
with your own and remittance * to cover each
subscription to The Subscription Manager (G.3),
PRACTICAL WIRELESS, Tower House, Southamp-
ton Street, London, W.C.2. An attractive Christ-
mas Greetings Card will be sent in your name to
announce each gift.

* RATES (INCLUDING POSTAGE) FOR ONE
YEAR (12 ISSUES): U.K. AND OVERSEAS
£1 9s. 0d. US.A. $4.25.

To make sure of your own copy why not place a regular
order with your newsagent?
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Flrst grade
quallty,
Moving
Coil panel

ex-stock

avallable

meters,
S.A.E. for illustrated leaflet.
Discounts for quantity, Avall-

able as follows. Type MR. 38P
21/22in. square fronts.
S0LA 32/8 1A.DC 22/
100LA 20/6 5A.DC 23/
200 A 87/8 3V. DC 29/
5000 A 25/- 10V. DC 29
50-0-50L A 8/8 20V.DC 22/
100-0-100L A 27/8 50V. DC 22/
500-0-500. A 2@/8 100V. DC 22/
1-0-1mA 2218 150V. DC 29/
1mA 22/ V. DC 22/
2mA 22/6 300V, DC 22/
SmA 22/8 760V. DC 224
10mA 22/8 15V. AC 22/
50mA 22/8 H0V. AC 22/
100mA 22/6 150V. AC 22/
150mA 22/6 300V. AC 22/
200mA 22/8 500V. AC 22/
300mA 22/8 'S’ Mr. 1mA
S00mA 22/ 2
750mA 22/
Type MR. 52P. 21" sq. front.
50 A 57/8 1mA 32/
1001 A 47/6 10mA 32/
5001 A 37/6 100mA 3%/
50- 0 -50iLA 5Y/6 1A. DC 32/
100—0-100LJ.A 47/6 300V. DC 32/
300V. A 32/8 ‘S’ Mr. lmAS/G
Type MR.65P. 33X3}in. fronts.
500 59/8 1mA 35/-
IO()uA 49/ 10mA 35/
5008LA 39/8 100mA 35/~
50-0-501LA 59/ 1A. DC 35/~
100-0-1001L A 49/ V. 35/~
VU Meter 59/6 300V. AC 35/-
Type MRS, 4ix$iin. fronts,
501LA 689/8 1mA /-
1000 A 59/6 10mA 45/~
2000 A 55/ 50mA 45/-
[t 49/6 100mA 45/-
50-0-50u4A 69/8 1 amp DC 45/~
100-0-1001.A 59/8 5 amp DC 45/-
500-0-5001.A 49/6 300V. AC 45/~
1-0-1mA 45/- 300V. DC 45/-
Post extra
BAKELITE
PANEL
METERS
First grade
quality.
3iin. square
fronts.
2512A 65/~ IOOmA 20/8
S01A 42/6 20/8
1001.A 30/6 ')A. l)C 29/8
5000 A 35/- 'lA AC  20/8
n 42/8 AC  298/6
100 O-IOULJ.A 89/6 'IOA AC 20/
mV 39/6 30A. AC 29/
100mV 39/8 *50A, AC 29/8
ImA 9/8 300V. DC 29/6
5mA £29/6 *300V. AC 29/6
10mA 20/6 *300V. AC 35/-
50mA 209/6 VU Mtr 49/6
*Moving iron. All others

moving coil.

ILLUMINATED'S'METERS
Cal. in 'S’ units. 1mA Basic.
1%/.1n. 8q. front 29/6 P & P, 14-
2%/, ¢1n. sq. front 39/8. P. & P. 1/-

FIELD TELEPHONES ‘F*
Generator bell ringing. Pex!ect,
order. £4.19.6 pair. P. & P. 5/-.
BEST BUY!

Sagd 1/- P.O. for full catalogue

Open 9 u m. to6 p.m. Every day.
Monday to Saturday. Trade
supplied.

A SUPERB RECEIVEB
FOR ONLY

£27.10.0 G

® llluminated “S” Meter ® 1.5 Microvolt Sensitivltg;g:lectrical

bandspread ® Ae

rial trimmer ® Nolse

A

NEW LAFAYETTE
COMMUNICATIONS
RECEIVER

MODEL HA. 63
7VALVES [lusfSelentum
4 BANDS

Covering
650 kc/s-31 Mc/s.

limiter

stage ® Big slide rule dial ® Qutput or headphones or 4/8 () speaker
® Modern steel cabinet size 13in. x 7 4/5in. x 10in, ® Operation

220/240 volt A.C. 8.A.E. for Full
guaranteed with instruction manua

Details. Supplied Brand New and
L. _Matching Speaker in Cuabinet 55/-

FULL RANGE of Other LAFAYETTE RECEIVERS in Stock

MODETL HE-4 4 Bands 550Kc¢/s
to 30Mc¢/s.

MODE L HE-30 9 valve ¢ Bands,
550K c/s to 30 Mc/s

£19.19.0 G
£35.0.0 G

10/-

Each receiver supplied brand new and fully guaranteed comp]ete

with manual.

All models for operation onh 220/240 Volt A.C

S.A.E. for illustrated leaflet. Generous part exchange allowdncm

TS, 76 20,000 O.P,V. PUSH
BUTTON MULTI-TESTER
Large  clear
plastic scale.
sSimple opera-
tion, DC and
AC volts up to
1.000V. Resis-
tance up to 1
megohm. Cur-
rent up to 250
mA. Decibels

leads batteries ana 1nstruc-
tions. Only £5.5.0. P. & . 2.

AR.88 L.F. RECEIVERS
New release. 75-550 Kc/s and 1.5-
30.5 Mc/s on 6 bands. 110/230v A.C.
operation. Available in excellent
condition, fully tested and
checked. £35 each. Carr. 30/-. A
few AR.88D model roceivers avail-
able in as new condition, £85
each. Carr. 20/-,

Brand New Double Beam CR1's
Cossor 89D, 59/6. P.P. 4/6.
Dumont K1051P1, 59/8, P.P. 4/6.

PROFESSIONAL 4-TRACK
STEREO RECORD AND
PLAYBACK TAPE DECK
Complete with 4 valve/d tran-
sistor. Drﬂamplmor. Will recaord
and playback | track sterco or

1+ track mono at T oor 33 I8,
Twin metor lovel lndimlors
digital counter. Mic/gram/

tuner lnput\ Audio output 500 AW
rase 80 Ke/s. Respouse 40-
40-12.000 CPS at 31 I1’S.
Motor 4-pole H.D. Induction, Tupe size up
to 7in. 220/240v _A.C. Size 153 x 10} x

Blas &
18.000 L5 at, 74,

Line up: 4 x 25B173, 2 X 12AT7. I &
S.A.E. FOR FULL DETAILS,

8ln.
12AU7. 1 X 12BHT.
PRICE 42 Gns, Carr. 15/-.

MULTI-METERS

Brand New-—Fully Cuaranteed.
ever prices. Supplied
and instructions,
\l()l)l I

1,000V

989/8. P.P

O/o()()
MODEL TE-12 07307 00K/ 1
0-500 Henr!
92/8. P.P.

20,000 o.p.v.

07.6/6/30/120/600/1.200
3.000/6.000V DC 7
MODYL I,

(X(é/@O/lZO/SOO/l.ZX)V
0/6014 A /6/60/600m A

with leads, batteries

3,000

o/, L/l/lt}lg{]/;b()/ 500/
>

0710/50/250/500V. AC

0/5012 AJ1M250m A
O/5K/500K /15 Meg

\l()l)hL A I(-G"IP
(%910150/?‘)0/500/1 VULV
"‘\/10/250mA
250pF—.02mFd

1.000 o )
0113/50/450/1 000V, AC

Ml)lll L H-400
0/ 3/ B/J)B'w/wolsool
200V
’)/1?/&;0/120/\500/1 200V
d/[20uA/dl)ldOOmADC
K /200K /2 ‘\'lego
00;)F‘—‘m d
796, P.P. 256,
\I(ll)l‘l B

;
REn
(IJ_)IlOI')O/‘_ﬁl)/’JOO/2 500V,
07107501250/500/2,500V
AC

0/2 Mez O
0/ 200mA

Lowest

'\'ll

>, 216,

Meg Q

ys

2

0/a/25/258/500/2 500V,
0/10/50/500/1 000V.

6/6K/600K/6 Meg/60 bc 0/501LA 725/260m A DC
Meg O 0/1/100/500mA bC 0/60K/6 Meg @
S5pF—.2mFd 0/100K 0 01— .3mFd.

£5.10.6. P. P. 2/8. 39/6. P. P. 1/6. 82/6. P.P. 2/6.

MODEL 500,
0/2.5/10/25/100/250/500/1,000

30,000 O‘E v. O/ 5/1/2, 5[10/25/100/250/500/1 000V D.C.

0/50X Af5/50/500mA 12 amp. D.C.

Meg/60 Meg ¢. £8.17.8 Post Pai d

/7 /"/—V@' 7
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MARCONI T¢i44G/4
STANDARD SIGNAL
GENERATORS
First release of this late mark.
85Kces/s to 2Mc/s + 1%. Output
variable from 1pV to 1 volt.
internal sire wave modulation
400c/s up to 75% depth. Opera-
tion 200/250 voit A.C. Offered in
really excellent condition, like
new, fully tested and guaran-

teed. £25. Carr. 30/-

TE-20A R.F.
SIGNAL GENERATOR
A precision signal generator of
extremely high accuracy and
quality. Six ranges from 120Kc¢/s
to130Mc/sonlundamentalswith
calibrated harmon

XT. M
RF. UNMOD RF or 409 ¢/s audlo.
RF. output in excess of 100 mV.
Large clear 5 inch dial. Hand-
vase with
. Bize 7h x 103 x 4in.
Complete with leads. Dperation
220/240  velts A.C. Supphed
' brand new and guaranteed.
£12.19.8. Carr. 5/-.

SILICON RECTIFIERS
TED!

IMPEDANCE
HEADSET

Latest Ministry Type. Rubber

moulded. Fitted with $td. Jack

Plui. PBrla/gd New, boxed. 17/6

CHAMOISPADDED MOY-
ING COIL HEADPHONES
Canadian noise excluding type.
Complete with M/C miciophone.
New, boxed. 25/-, P. & P. 2/6.

AUTO TRANSFORMERS
Step up or step down. Tapped
0/115/200/230/25CV . 20W. 0f+; 60W.
12/8 ‘2[3]” 15/8. 150,

£7.10.0;
215. &4 only tapped
0/110/230V ). Post extra
4-CHANNEL TRANSISTORISED
MICROPHONE MIXER

lights and
additiona

cordings.
The MM-4 permits mixing or
four signals such as micro-
phone, records, tuner, etc. into
singie output. Input and out-
put take standard plugs Fully
uansxstoused and seli con-

ned in_ handsome  case.
'\/gw LOW PRICE 49/8. P, & P.

TWO-WAY RADIOS

New improved ] |
"LAFAYETTE""

Models.

3 transis-

Range up to

1 mile. £8.17.8 per

air.
Postage extra.
full details,

Phene: GERRARD 820479155
Cables: SMITHEX LESQUARE

STREET, LONDON, W.C2
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Easy-to-make cabinets to house your hi-fi

1 Tape deck/record slorage
2 & 5 Loudspeaker

3 Record slorage

4 Radiofrecord player

These easy-to-make sectional units
are part of an outstanding new
range of designer-styled cabinets
for high fidelity sound equipment.
They are the directresult of aclose
coltaboration between well-known
industrial designer Frank Guille
Des Rca Fsia and Percy Wilson ma,
technical editor of “The Gramo-
phone” and prominent authority on
acoustical engineering.

The cabinetswhich will house almost
any combination of Hi-Fi equip-
menthave been especially designed
for making in Vipboard. Vipboard

o's

1 2 3

is a fine quality board with superior
screw-holding qualities; specifi-
cally made for easy and economical
furniture-making within the home.
it comes in 20 standard sizes, fully
veneered on all surfaces and ready

to polish. No special skills are re-
quired, and you need only basic
household tools. Total costof Vip-
board forthe cabinets shown above
is £27.0.4. The individual cabinets
cost from £2.8.11 (units 2 and 5).

VI pbOard fully veneered chipboard with the natural wood finish

build the units best suited to your Hi-Fi requirements—al a fraction of their

Find out how you can choose and

“shop price”. Ask for Free Instruction
stockist, or write to: Vipboard Division, G.W.E.

Leaflets and the Vipboard Furnitu

re Brochure at your local Vipboard

Boards Limited, 6 John Street, London WC1. Holborn 8421

e. Copies have been sent to many of

350-0-350v 200mA 0-6..

TRANSISTORS A L P H A RECORD PLAYER AND TAPE DECK UNITS
Aclis 4| 0478 e OCTSINN ¢ BSR Monarch UA14, £6.8.0.
AC158  Bi6 | OA8S 8. | oc18 %-| RADIO SUPPLY CO. %tse}x"e& Vers.‘%"gﬁel';%g‘
ACl54  BI6 | OABS 4/- | OC19 8/~ Stereo ({/neaf"[s?on £7.15. 0'19.8.
jAcHa g oa o || e 1%/18 103 LEEDS TERRACE BSR Monarch TU12, £3.10.0.
DI ofn |ORS 56 ioces ar] WINTOUN STREET T AU T
AF102 $7/6 |OCIeW gsi- |ocB1 8/ Battery vorsion of above, £
AFils 11-|0OCla  25-|O0Ci 8- LEEDS 7 o ape daak 5
AF1IS 10768 o8 52 | oCia0  19i- BSR Monarch TD2 Tape deck, 2 track. £8.8.0.
AF1L Yhlocs 19-[0Clal  3u- o Kl 4 track version ot above. £8.9.0.
AP117 o6 |0Cas i/ |ocies 1oif Garrard Autosiim, £8.19.8: k. 2 track. £0.9
AFLL 20/- | OC41 &)= | oc170 816 onarch 10 Tapedeck, 2 track. £9.9.0.
AFi2d  11/- | OCa2 8- | ocim - ., 4 grack version of above, £10.10.0.
APl 10/6 0Ci3 12/ | 00300 10/6 ’ Garrard Autoslim De Luxe Model AT6, £11.5.0.
AF1%6 10/- OCat  5/-| OC201 29/~ (ALFPHA]
ARl 916 OCls ol 883 ey LA A MICROPHONES
BYI0 76 | OCT0 8181 OC%: 1 - MIC 39/1 39/6 DX 62 Dynamic 69/
GETILI3 6/9 |OCT2  5/6 | OC812 8- M GO Keoaaese 39
GET114 6/8 | 2xOCT72 ATI00 7/9 MICH5 ...... GM2INElaney 1z
GETI15 9/6 | matched MATI01 8/8 Foster DFI DM175 Dynamic . 49/
GETI16 17/~ | pair 18/- | MATI20 7/9 600 ohms .. DMI1 Dynamic ... 105/~
OATO 31~ | oC13 16/- | MATI21 8/6 Foster DFI D GCM5 Guitar 12/6
OAT3 3- | oCT 8/- | ADT140 15/ M 50K ohms B8] 5aon00aa00000000000 45/-
SETS OF TRANSISTORS %gg'lg %5328}‘? o ‘2‘9: All the above are listed and illustrated in our current catalogue
et Noo T momprising OCH4. 2 x OC5.| Leather Case for : along with mic. stands etc.
0C81, matched pair OC81, 20/-. Eagle EPSOK 2198 A1 AINS TRANS
Set No. 2: comprising OCBL, matched pair| Leather Cass -2 250.0-250v BOMA
oCsl, 12/6. Caby M1 4 250v 80m
. 1276, SRRk ‘1% 300-0-300v 80mA
CATALOGUE Caby B4 6.2:6 20000V 100mA
Our atest 1964/6; Caialogue 1s now avall; Altham 08 v.ooovgg 5:8-0 350-0-350v 100mA 0
1 Leather Case for above £2.5.0

our regular customers. if you have not
received your copy please drop us a card.
Please send 1/- in stamps.

BIG REDUCTIONS in'EAGLE RANGE

Trade catalogue now aviilable. Please  TP.703 Tape Recorder .£16.18.0 UD.I9HL Mlicrophone ......cc.... -0
apply on business letter-heading. TL.206 Intercom ..... . £3.19.6 MM4 Microphone Mixer .8
’II‘O%(EISO ahzlephc}))ne Am g%igﬁ E‘!V'(l,ﬁlos xolunﬁ Cémt,rol (0)
- crophone .12.6 % ariable Condenser X
PPEhER e (s DM614  Microphone ... $1.15.8 TP.100  Televhone PU Coll .8
Single valves %d. Minimumb l’iarcel MC.70 Microphone ... £2.12.6 MC.1 Crystal Cartridge - . 4.8
Pl harges 3  Please include M.14S  Microphone ... £3. 2.6 LEP.10K 10,000 OPV Multime £3.19.6
sufficlent poqtaie' with your order. DM.17HI, Microphone ... £4. 2.8 MR.2P 500pA Panel Meter .. £1. 9.6
Minimum C.0.D. fees and postage DM.IGHL, Microphone ... z4. 9.6 OMB CapacitancelSubABoX &
36, These Postal Rates apply to D.1 MiICrophOne eeceeeereess £6.19.6 OM.G Resistance Sub. Bux £1.12.6
U.K. only. For full terms of business IN ADDITION WE ARE NOW STOCKING:
see inside cover of catalogue. FMT.640 F.M. TuDer .coeeeveo-... 19.19.6 EC36 Hi-FiCable ...ev..eo0ee
Personal shoppers 9 a.m. to & p.m. (plus £3.4.0 tax) SE25 Hi Fi Extension Cord ..
Mon. to Friday, Saturday 10 a.m. P.31 Standard Plug ........ 2.6 ECX Microphone Extension
tol p.m. SP.31 Standard Shteld Plug .. 3.6 COrG.eeeeeessoncasssne
OC.3¢ tandard Socket ...... 2.0
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BAND 1l Preamplifier

for a boosted f.m. signal

by J. D. Benson

PRACTICAL WIRELESS

R Battery
Aerial connector
(P ] T

1000pF 2%
ch" L
20pF
|
C3--
1000pFI
. -+
7
Fig. 11 The single-transistor preamplifier circuit.
n To battery
€ " |To aerial connector
' m T
: :
e ;
[ 1
i Panel is Screen soldered !
i 1"mgh in position i
! ‘e
: 1
: c2 Tr1 H
' @ :
i H
: L}
°! ta tap le| 2l
1 4 i
: G L1 '
r 1
' 1
1 @ c4 1
1 ]
] ]
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o 8 i@
i )
} R !
[ ]
) 1
H Wood runners——1,
H supporting chassis 0
! :
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Fig. 2: The main wiring diagram.
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I'[\HE experimenter wvho is in
search of high-quality rzpro-
duction must invar ably turn

to the BBC f.m. transmission on

Band II. The medium ind long-

wave stations with their very

restricted bandwidth leave muéh
to be desired even witk the best
of ecuipment. One of the
stumbling blocks in the recep-
tion of f.m. is the fact that, if
good reception is to be enjoyed,
it is necessary to tfeed the
receiver from an efficient aerial
svstem. The answer to this prob-
lem is obviously an outdoor
aeriad, but, this in jtself raises a
problem, as most chimney stacks
are already festooned with TV
aerials and any addition greatly
increases the risk of collapse
during stormy weather. A strong
signal is necessary in order to
reduce the signal-to-noise ratio
so that reception is free from
man-made interference and the
annoying background which a
weak sigal produces. The prob-
lem may seem insurmountable,
but fortunately it can be over-
come by amplifying the signal
before it is fed into the receiver.

Positioning the Aerial

In most houses access to the
roof is possible, and it is then
quite easy to install an aerial of
either  professional or home-
made construction. In position-
ing a roof aerial, care should be
taken that it is located away
from wuter tanks or any piping
that may be there. The preampli-
fier which is about to be des-
cribed can be fitted adjacent to
the aerial and its power supply
fed through the down-lead cable.
The amplifier is designed around
the AFl114 Mullard trapsistor,
but any other s‘milar transistor
can be used. nrovided it is of
first-class  qualitv. an inferior
transistor will add to the back-
ground noise and ruin reception.

Amplifier Construction

In construction. the amplifier
is straightforward, provided the
design is adhered to, and good
quality components used through-
out. The chassis is a simple L-
shape, and is preferably made of
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L. = 2l ]7
Cut-cut

Screen 1, longx 35 high 1
!.,,_-_-=,=./'\
1.9, I : o) | 1

: 7
Strips of springy brass shaped to hold transistor
Fig. 3: Details of the screen.

copper. A screen is fitted which provides rigidity
and also serves as a holder for the transistor. The
shortest possible connections should be made
throughout, especially to the transistor and, here
a word of caution. a heat shunt—a pair of long-
nosed pliers—must be used when making the tran-
sistor joints or it may be ruined. It will be noted
that both aerial and output coils are tapped. The
coils should be wound and made a tight fit on the
formers and then cemented in position to prevent
any change in inductance by movement or
vibration. When thoroughly dry. the enamel can
be carefully removed from the wire with a sharp-
pointed knife and the tapping soldered on. In the
case of the output coil, a little experimenting is
called for to find the best position for the tap.
Starting from the collector end of the coil. a point
wil be found where the amplifier becomes
unstable; this can be recognised by a sudden
change in current, if a milliammeter is used, or
by a rushing noise if connected to the
receiver. When either of these conditions obtain,
the tap should then be moved back towards the
collector end until the circuit is stable. The tap-
ping wire should be attached 1o a piece of non-
conducting material to eliminate unwanted
capacities whilst the best position is being found.

COMPONENTS LIST

Resistors:

Rl 1-8kQ R2 22kQ R3 68kQ R4 1kQ
All 109, W carbon

Capacitors:

C1  1000pF C5 20pF

C2 20pF Cé6 1000pF

C3 1000pF C7 1000pF

C4 1000pF C8 1000pF

All ceramic.

inductors:

LI 5 turns 22s.w.g. enamelled copper wire,
spaced by diameter of wire. Tap at
one turn from Cl end.

L2 5 turns 22s.w.g. enamelled copper wire,
spaced by diameter of wire. See text
for tapping.

Miscellaneous:
Trl AFl14 transistor.
Two 7mm coil formers with cores (Alladin).
Length of 22s.w.g. enamelied copper wire. Two
battery connectors, Copper for chassis and
screen. Springy brass for transistor clip. Four
coaxial sockets.

December, 1964

To amplifier { To receiver

PF raxolin or wood

panei

> 9V battery
snap connections

Fig. 4: Details of the battery connector.

During the locating of the tap. the dust core
should be screwed in until level with the top of the
former. Tuning should be carried out from the
output coil first and then peaked for maximum
by tuning the aerial coil. returning to the output
coil and so on. until best results are obtained. A
further refinement. an on/off switch. could be
fitted to obviate the removal of aerial and receiver
plugs each time the preamplifier is used. The total
battery consumption is better than 2mA.

Outdoor Installation

If an outdoor aerial is to be used. then the pre-
amplifier will be subjected to large changes in
ambient temperature, from which the transistor
must be protected in order to preserve the correct
working conditions. The amplifier must be con-
nected as close as possible to the aerial connec-
tion. A gain of 14-15 dB can be obtained from
an amplifier of this type. The difference in recep-
tion with it is well worth the time and patience
put into its construction. The battery connection
fitting shown in Fig. 4 can be made to fit on top
of the particular battery chosen and held in
position by elastic bands. | |

R MODEL CONTROL TRANSMITTER

—continued from page 746

fullv unscrewed, the coil has too many turns A
turn or so should then be removed. or turns should
be spaced farther apart. Alternatively, if TC1 is
screwed down to full capacity. without 27Mc/s
being reached, more turns are needed on the coil,
or turns should be closer to each other.

For good range. a self-supporting vertical aerial
about 8 ft. 6 in. long. is satisfactory. If the receiver
\s sensitive. and maximum range not required, a
shorter aerial can be fitted. For moderate range,
2 3 ft to 5 ft aerial will often suffice. The aerial
can be telescopic, or made from interlocking rods,
or may be of wire. supported by a thin bamboo,
or by an insulator and string to an ovérhead point.

Tuning is slightly modified by the aerial, so the
transmitter must be re-adjusted with the wave-
meter. after the aerial is fitted. When testing and
tuning. the key or switch wired to the * key ”
terminals should be closed. or these terminals
should be connected together with wire, Though
the transmitter can be battery operated. it should
not be overiooked that the cathode takes 20
seconds or so to heat up.
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SOUTH suppllEs 95, OLD KENT RD. S.E.1 BER 5810
72, BOROUGH HIGH ST. S.E.1 HOP 2125

ELECTRICAL LTD. 90, HIGH ST, EDGWARE EDG 6751

Pos((orncrs © %5, Ol Ken: 4081, Lon on. §).E.l ‘7, WOODFORD AVE. ILFORD CRE 4815

EECO Model S.E.37B
Push Borton 20,000 O.P.V. Test Meter
D.C. Voits. ¢-1
10 - 0 - 250 - 500 -
1000

A IOk

Voits 0

-10-50-

250500 | 8=

18000 N o

D.CL NN

Curent o /

504 1oma N\ U

SomA.

Resistance 0-5K 3 -5000k 0-5M (3.
inductance 50H-5000H. Capacitance
150bF-0.020F. D.B. —20Q +22DB
200 36DB. Tho simplest and mosl

etfietent meter on the market at ££¢'s
below its true

ralue, £5-1 5-0 ¥ .ﬁﬁp'

EECO Mode! S.E.550
L00 000 U.r.v RUFESSI0.1AL TEST
METER

Highest acouracy
4% on D.CV.
——alblljr

200 at 100.000
P\

O.PN,

11-300-1000 at

00 0.P.V

Volts:

0-.5- 10-50-2250-

1000 av 12,500
ry

10,0
A.C

S O-t s A 0LV,
- A1 A-2801, A-10 at 150mA.
Resistanoe: .20 211-200k -20k.
LSUK-16K- 160 Centre Scaje.
Decibels: —-n1 w0 A2 (0B =0.775v).
& P.

£7.19.0 *;

HOMEY

4 Cransiato, 7
Tave Recordes f
Power outpuot
130mW  Foy,
response
300-40 00O
C.1.3. Rec- I
ordung  D.C.
bias | track
Wow gud/

Platter rew- £

thin 2% AN

<t il w

Loise atio

2db (Lovoess. Bait o Y b
speaker. Battery hie approx. 10 nours.

Reinote control switch on mucioplione
K1ves Inahy 1nore ase: Lo thig tape re-
corder. 1t a0 has a budlt w amptifier
Bucket (o1 telephoue amplification.
Many other uses. It comes coulplete
with ancrophoue. personal  eurplece
3ln. Tape. dpare spoos. Batteries, All
thig ior ONLY £5.15.0, pius 5/0 P. & P
(Fully guiranteed).

SUN
ACGE

4 transistou
nes pmsh
butvton
Super d
luxe rape §
recorder clr-
cuiL 4 trans-
[ELLTEN Re-
carding 1).C. Liae & track owist m 2iin.
P.M. speakes. Recording time 17 qups.
approx. on 200ft. tape. Batteries 1 U2—
I PP3. Complete with erystal ruicro-
phone. peisonal car phone, 200ft. tape
and reel. gpare’spool carrying strap and
batterles. Wonderful value. At onsv
£4.15.0, plus 4/¢ P. & P. Fully guaran-
teed,

TECH. MODEL PV-58 VACUUM
TUBE VOLTMETER

Finest design roi stable and accurate measure-

twent. 1% taleiance on all resistors. Large design

diu. U00/a meter tor aceurate readings 11 eg-

olm input.

-15-50-1511-500- 1500 V.
~4-4-14-40-140-1400-1000

Hesistance:
Deoilels:
Operation
tester i supplied Lrand new

and fulls guaranteed complete with
probe and operating Instructiors.
The tinest value in teaters avalabte at oniy

Comptete £12.1 96 &,&F

8/6 ex.
EECO MODEL S.E.I100
TRANSISTORISED VARIABLE
D.C. POWER SUPPLY
Mcier Kunges: Vodure Range
Vort 0-20 V.D.C. 120 Volt,
Current 0-20m A Continuousiy
Maximum Lurrent Cop

bie
150mA
“OULDNE |y

=
-0y,
Impedanee Source: Current position, 8.5 ohms. Voitage position 0.2 ohms.
Power input: 220/240 V. Size 6 x 30 231,
Fuse: 0.5 awp siow blow in D.C. eircnit.

The extremeiy wide variabie voitaye range. 10w A.C, ripple and source
jmnedanee of the 8.F.100 makes it 2 most satisiactory power supply
Opurae L ansistor radios, neatiuy ds, pre-amplitiers. inst) uments and other
electiouic devicee undes repuir. Tho 8.E.100 cab be used i teicvision and
radio 8e vieimg a- an A.V.C. o1 voltage souree as a D.C. tiiament supply
matl bavtertes and light eiectro plating as in

& 1. 4/68. Fuity guaranteed aund complete with
tefl jcad. eroc. elips and operating ;ustructions.

OdB o + 63d83.
20/240V A.C. Size 7 X 44 x 4in.

-2001A var
U-10V, 200mA Intermittent,

operate rewmss reehurve

dentistry £6-1 o-o P

EECO MODEL S.E.200 MINI.LAB
TESTER

Thie remarkabie werer hae seven test Instrumente

bucked 1t one vockel msc case which cap be taken

aba used anywhere.

Rexrxtance Subsinuion 100G 1EQ - WEQ -

7 IWK Q - INQ.  Capucitance Subistitution .002med -

-006mitd. - 02mid - .Imid and 10mtd.

£ I Snal Generatr Prequency lixed at 445 Kc
tadlustable to 700 Kc) output 35mV approx.

Audio Generwior Irequency 400 e/s Output 35m/v approx.  D.0. and A0,

Volis. 4 ranges 0-15-50-150-500 voits at 4000 Q.P V.

H.F. Frad Strenyih Indieaior Hrequency range 1 to 140 Me. Antenna b

JCCLIOUS, wenNth 10N, Size 0 ox 2§ x S¥in.

The Min-Lab s compietery batters operated and -uitabie for qQuick checks

B 1 : Ser
& Lhe eef vice suop and Homme Service cabs £8.1 9.6

Complete with Teet Prods and Battery Fuly Guirauieed.

DM 260 oo

[
DYNAMIC ==
Mic = e

FLOOR STAND

[ Uegnt oy opeved 5831,

‘ EECO Model MS4

Fuily ciosed L3in. Three ~
sections fully  teiescoplc. :‘gz‘j-“e':l"l:“:{: LV

3ot bine e, aday tor ehe i
H } i b stand >

Price ea b &b
- 36/6 ¢ 52/6

| Heuavy cast ron Luse.
/\ roa P
Wonde-tiu vaie. o

MD 175
26/6 DYNAMIC
ros g MIC
2iu sensitvity—>55 lmmpedance

dB at 1000
t n b A
;'.d',ﬂ] gmm:wuxlucsnh ) Gerits non-directional, iatest Amerlcan
deaign,
ACOS 45

Die cast, hand shaped body. Bpeciar offer 16/8 pins P. & P. 2/8.

MULTI METER BARGAIN. Model TK20A
1000 0.1"V. ou both A.C. ana DA AL and D.C. voits 45 07150,
0/1000V. D.C. Cwirent 0/150mA. Leastance (/100k. Size 3] x 2¢ 5 1§in,
Meter mize 2§ x 14in. Compete with te.t urods and 31 6 Pluos /6
/ P. & P.

Lattery. Wonderiw value at
RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE
Yreq. Res. 30-12,000 c/s. Heusitivity 180m Viemfsee, Load lm@ 100 pf
Compiete with Sapphire dtyiun. OUR PRICE 12/6 each. P. & P. 1/~

RONETTE STEREO O.V.S. TURNOVER CARTRIDGE
with 2 8apphire 8tylus. OUR PRICE 18/8 each, P. & P. 1/~

EECO 4.Ch. Transistorised ]
MICROPHONE MIXER

Cive all your re-

cordinge that pro-

feagional touch., The Eeeo mixer allows

Fou to mix ¢ signals such as—Mic-tape,

records and tuuner Into a single sutput.

Wonderful  for  groupe amateurs

recorders. etc.

Guarantced to mive hom: of pleasure.
FAMOUS MAKES
AMPS & PRE-AMPS

at Vastly Reduced Prices

314 watrs £4.15.0. 4/5 watts. £5.7.0.

5/5 8t see. 211.5.0. I watt with

seqarate Pre-atop. £14.3 6. 30 watt,

£15. 30 watt, 120143, Tremolo

Uni 3.15.6. Tape Pre~amp. £8.10.0.

MINIATURE PUSH-PULL
AUDIO AMPUFIER
4 Transistar
Output 200 mW. Low aud high gain

inputs opernte 4}  speaker.
Wonderful vaiue 31 / P. agl;.

Gompiete with oberating knstructions,
A GENUINE 4 AMP BAT-
TERY CHARGER for Only

45/ P & P. 415

Made i Envatl W oowr owa siceifica
tion awd uiy  wirantced. High-Low"
Med. chanke rate. GV. o1 12V. Selector
Plug. 2000250V, BMains Seloctor Plug..

awp Cartridge Fuse protection, com-
plete with maine lead charging lead and
erecodile elips.

“MAXWELL BATTERY CHARGER

Foi yow PI'3 transwstor mdnstori{’L
.ect irom the s & P

(:ufckmrgén‘umm 15/6 b 9d.
HIGH IMPEDANCE HEACSETS

20000 or 40008 Light- P.&P,
welght cream carbxl‘ccs.I 3 l6 218

YANTONE MAINS RADIOS
5 vaive superhetr with Luiit w Ferrite
— — tubning

~
2 fu Httie radio
S will receive
all statione o1 Med. wave loud and cleas
inc. Luxembourg. ldea for bedrooms
kitchens o1 as a second maim radio.

INTERCOM BABY/ALARM

Fually vransistorised. dize 4 x 24 x lin,
Complete with 60ft. ~f twmn Uex. P.P.3
batt. Push to call on sub etation. Pusa
to talk on master and volume cantrot.

Our Price 55/6 P.‘;&;GP.
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WEYRAD

TRANSISTOR COILS

The P50 series remain the most popular and widely used components for Medium and Long-wave
Transistor Superhets:—
P50/ AC Oscillator Coil for 176 pF tuning ... 5/4 ea.
P50/2CC Ist & 2nd |.F. Transformers 517 ea.
P50/3CC 3rd I.F. Transformers 6/- ea.
All mounted in individual cans 1%in. diam. x Zin. high.

RA2W Ferrite Rod Aerial 208 pF Tuning o 1216 ea.
LFDT4 Driver Transformers ... 916 ea.
QOPTIA Output Transformers ... 10/6ea.
PCAI Printed Circuit Panel ... 0 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.

WEYMOUTH RADIO MANUFACTURING CO. LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

FULL-TIME GOLLEGE COURSE
THE | IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months’

PEMBR'DGE duration'to include.theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television,
GOI.I-EGE Next course commences 5th January, 1965.
This Course is recognised by the Radio Trades

Examination Board (R.T.E.B.) for the Radio and

OF ELEGTRON'GS Television Servicing Certificate examinations.
Provides excellent practical experience on valve

and transistor radio receivers and all well-known

PROVIDES TRAINING |-=osoemeer® o o 1

To:
The Pembridge College of Electronics (Dept. P11)

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

Full-time Course in Radio and Television.

|

|

o

AND TELEVISION | — |
|

|

Address
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TRADE NEWS -TRADE
NEWS  TRADE NEWS
TRADE NEWS «TRADE

NEWS  TRADE NEWS

Mains Unit for Transistor Radios and Amplifiers

IROM RCS Products Ltd.., comes a range of

battery eliminators suitable for almost any
transistor radio, battery record plaver, amplifier
etc. All these mains units are completely isolated
from the mains by a double wound mains trans-
former giving the highest safety factor.

Also available at 35s. retail is an eliminator for
BBC-2 625-line booster units requiring a 12V or
18V d.c. supply. The eliminators are available with
either a single or double d.c. output.

The range is as follows: single output units,
4-5V, 6V and 9V. at 29s. 6d. retail and the size,
2%in. x 3in. x 1#in.: two separate output units,
45V +4:5V, 6V +6V, 9V +9V, all at 42s. 6d.
retail, all 3in. x 3in. x 2in.

The makers claim that these units are the
cheapest of their kind., available with double
wound mains transformers, currently available on
the British market. Messrs RCS Products (Radio)
Lid., 11 Oliver Road, Walthamstow, London, E.17.

One of the battery eliminators available from R.C.S

Products Ltd.

Electrician’s Tools

('ROM the Continent come four new servicing

aids. Griptou is a three-pronged trigger-operated
gripping tool. It is 285mm long and the prongs
open to 10mm: this makes the instrument particu-
larly suitable for placing or retrieving objects in
inaccessible places. The handle and trigger are of
plastic, and the arm, which is flexible is made of
polyamide. The powerful action of the return
spring enables this tool to lift objects of up to
441bs.

Dynatest is a mains circuit tester incorporating
a pilot light inside the handle. It is rated for

PRACTICAL WIRELESS 785

voltages of 120/220, and insulated to 10.000V.

Pick-fil is a brass pointed contact tester fo:
printed circuit work. insulated to 10.000V. It can
be supplied with a flexible extension lvad. insula-
ted for h.t. work to fit all standard testing appara-
tus. This lead can also be used with the Dynatest.

A rubber-headed mallet—a flexible, well
insulated tube with a small rubber head—can be
used by an electrician to locate faults with a gentle
tap. Henri Picard & Frere Litd., 34-35 Furnival
Street, London, EC 4.

Grampian Cardioid Microphone

])EVELOPED for users to whom overcoming

background noise and acoustic feedback is a
serious problem, the Cardioid Microphone type
GC.1 is useful for many kinds of p.a. wotk.

As its name implies, this microphore has a
heart-shaped polar response pattern with a front-
to-back diserimination of approximately 15 to 20db
over the mid-frequency range. The effective res-
ponse of the GC.1 extends from 40c/s : :
to 12ke/s with a gradually rising tilt
tewards the higher frequencies.

The non-metallic diaphragm is pro-
tected by a perforated steel plate, is
non-hygroscopic and is resistant to
temperature changes, corrosion and
acoustic and mechanical shock.

The new Cardioid microphone developed
by Grampian Reproducers Ltd. to overcome
background noise and acoustic feedback.

The alloy casing of this unit is |
finished in Old Silver Polyurethane L
cnamel and a Melamie primer and s
fitted with a chrome plated bezel ring.

The microphone is less than 6in. long
and weighs less than 120zs.

Cardioid microphones are available in four
impedances from 25() to 50kQ and are supplied
complete  with swivel holder. connector and
detachable 18ft length of screened lead. Grampian
Reproducers  Lid., Hanworth  Trading  Estare,
Feltham, Middiesex.

Antex Lightweight Soldering lron

"J'HE lastest addition to the Antex range of sol-

dering irons is model C240N. It is fitted with
*“ Ferraclad "—the new type bit which is claimed
to last at least five times longer ihan ordinary
nickel plated bits. The construction of the iron
makes the bit instantly interchangeable, and with u
low leakage current all risk of damage to transis-
tors when soldering is virtually eliminated. Anrex
Lid., Grosvenor House, Croydon, Surrey.

The iatest Antex soidering iron, model C240N.
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Regulated Power Supply

ROM K.L.B. comes the P.300 regulated power

supply. with facilities for working on either
conventional valve circuitry where it will provide
0—400V d.c. at up to 150mA or_0—50V d.c. for
operating transistor equipment. Two meters are
incorporated which offer comprehensive monitor-
ing of both voltage and current. In addition, the
P.300 provides the usual heater voltages and a low
current negative bias supply. The K.L.B. P.300 is
priced at £47. K.L.B. Electric Limited, W hitehorse
Road, Croydon. Surrey.

K.L.B.s P.300 regulated power supply unit.

PRACTICAL WIRELESS
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The new Sinclair 10W transistor amplifier, available in
kit form or ready-assembled.

[0W Transistor Amplifier

ANNOUNCED by Sinclair Radionics Ltd., is
their 10W integrated amplifier. This amplifier
uses the pulse-width modulation principle, permit-
ting a large reduction in the power dissipation in
the output transistors, so that no heat sink is
required and small high frequency transistors can
be used in place of the conventional 1.f. power
transistors.

The circuit embodies 11 transistors and has a
transformerless output feeding into a 150 speaker.

The overall size of the “X-107 unit is 6in. X
3in x 3in., and its weight is less than 5 ounces. The
price is £5 19s. 6d. in component form, or
£6 19s. 6d. built and tested.

A mains power pack, providing 12V is available
at a price of £2 14s. Technical Suppliers Ltd.,
(sole distributors) Hudson House, 63 Goldhawk
Road, London, W.12.

ON THE SHORT WAVES

—continued from page 765

the only non-G heard so far was a UT5. How-
ever this was with a 20m dipole with the feeders
strapped.

A thought for those wishing to try 10m and
haven't much space for eluborate antennas is that
a ground-plane is quite a compact aerial for this
band and also is omni-directional.

Another point of interest for those learr.ing or
wishing to learn morse is a special slow morse
transmission (3—4 w.p.m. up) between 28.100 and
28,300 by G3JDG (St Albans) on Sundays at
11-00 (120W to a dipole running NW/SE).

GENERAL NEWS

Ttems of general interest gleaned over the past
month include the gen. that there are two DX-
peditions afoot: VQBAMR on Rodriguez lIsland
and PYICK on Trinade Island. But if you really
want something unique to listen for, search on 2m
for ¢he call-sign K2QHZ, he drives a tractor in the

Baltimore district and has the rig on board
comﬁ)lete with a five element beam (honest it’s the
truth).

Top band addicts please note the M.C.C. run by
the Short Wave Magazine takes place this year
on the weekend 14th and 15th November. There
are two four-hour periods from 17.00—21-00, one
on each day.

H.F. enthusiasts might like to be reminded of
the 21/28Mc/s telephony contest on December
5th and 6th. Just gives you time to make up that
ground-plane referred to earlier ?

Incidentally, if you hear a Cyprus station (call

sign 5B4), from now on 1t will either be a pirate
or an illegal transmission anyway as all 5B4
licences have been suddenly and mysteriously
v&iithdrawn for some strange reason not yet made
clear.

1 would be very pleased to hear from any reader
who listens or works the amateur bands 1-8—
30Mc/s, just address to G3JDG, Amateur Band
DX, c/o PracricaL WIRELESs, Tower House,
Southampton Street, London, W.C.2.

“That just about wraps it up for this month, time
to hang up the headphones and go Q.R.T. to BED.
.. . well perhaps just a quick listen round on forty,
perhaps that 9M2 ... ! )

KEEP AN EYE ON THE FUTURE WITH PRACTICAL TELEVISION

The December issue of “Practical Television” speculates on the future of TV
Receivers and reviews the situation of Indoor Aerials today.

The December issue of P.TV is on sale 20th November.
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Don’t Miss These Bargains
Trangistor lerrite rod aerial with iedium aud
long wave colls with eireuit, 8.
Oscillator Coil and set of 3 L.P. transformers
for transstor sel with creuit, 12/,
Tuning condenser to suit. wir-spaced  with
trimuwere, 9f-,

Ditto but sub. yn. 7mm., 10/« the get; two
Eang coudensers to smt, 8/6, (Request sub.
tuin. ¢iteat,)

Midget 3in. P.M. Loudspesker 3 ohw 12/6,
80 ohm 13/8.

Midzet 208 pF +176 pF two-gang Tuning
Coudenser with triinmers for transistor set
Price 9/-,

Push-Pull Transformer. Sub-miniature §/6.
0005 mid. Single Tuning Condenser. Solid
dielextric {in. epindle for transistor of
Crystal set. with spindle tapped 6 BA, 2/8.
46 Sets (Receiver/Trausmitter pack  set).
Unused sets complete exeept fol crystals.
Packed with parts and casly rebuildable into
other gear. 19/6G cach. Post 3/-.

Battery Charger Kit. mprises 5 amp. trans-
former, § amp. reetitier. metal ease and meter
to eharge 6 or 12 volt baiteries up to 5 amps.
With variable charge rate, 38/6 cach. Post
aod insurance, 3/5.

Mains Transformer. 250-0-250 at 80 mA,
6.3 volts, 3a (normitl maww input). 12/8 each.
Carriage 2/8,

Output Trensformer. dtandard peutode
matching type.  4/8 each. 48/ per doz.
Slide Switeh. Sub-winiatare but dpdt, 2/-
each. 18/- per doz.
T.C.C. or Dubilier
8 it 500 v.

Tubular Condensers.
.- . 10/-doz.

25 mf 500 v, Ve . 6 doz.
25 mi 3530 v, .. ao 6/~ doz.
.05 nf 300 v. , . 5/ doz.
0L me 500 v, e . 4/= doe.
J000L ynf 1,000 e, o 5/= doe.
001 mf Lovo v, |, e 6/- do..
00 mi 1L.ou v, oo 718 doz.
005 wf 1,000 v, || o 9/- doz.
02 mf 750 vy, .o . 8/8 doz.
Ol mf 1.000 v, ve e 10/~ doz’
Battery Charger Reotifier—selenium 19-15 v.

5 amp. 9/8,

Metal Chassis—punched for Mullard 510
Amplitier, complete with Inner screening
sections and stove enawelled, 12/6 set.
Filament Transformer. 6.4 v. 1} amps., 8/6,
Neon Lamp—iuidget wire ended. 1deal mains
tester, ete. 2/~ fix. Govt, 1/8,

Phullips Trimmers—u.30p 5 1/- ea., 9/~ doz.
Tag Pansls. ldeal for constructors. experi-
wental circuits, ete. 3 of each o1 12 difterent
types, 5/-,

Stydlok Panel Mounting Fuses with carrier,
5 atup. 2/- each. 15 amp. 2/6 each.

Me:al Rectider, 250 v. 40-80 milliamps ideal
for mains set or instrument or 1o replace that
expensive vaive, 4/6.

Piano Key Type Switches. 3 key type 3/-,
L key type 818, 8 key type 4/8, post and pack.
iug 1/~ regardless of number ordered

500 MW Amplifier. Uses 4 transistors. 2 of
which are in Glass B pushi-pull for battery

econoiny. Ideal fittle unit for baby alurm,
record player, intereown.. cte., ete. 19/8.
Speaker 12/6 extra.

Electrolytio Condenser—Barzain, Sub-

winjatire type 50 m.f.d. fiv. made by T.L.C.
7/8 per dozen umininnun quantity supplied).
Transiator §et Cases. Finished 1n twostone
with handle and Lack. Size 10} x 74 x 3
15/- each ping 2/ Carriage and Inaurance,

THERMOSTATS

Type ‘A’ 15 amp. for contruling room heaters,
greenhouse. ainny cupboard. Hus spindle for
pointer knob, quickly adjustable from 30-
BO®F, 9/6 plus 1/- post. Buitubie box tor wall
muunting, §/«, P, and P 1/
Type ‘8’ 15 amp. This is & 17in. long rod type
mace by the famous Sunvic Co. Spindle ad-
juste this from 50-550°F. Interpal screw
alters the setting go this could be adjustahle
over 30° to 1,000°F. Bwtable for eoutrolling
furnace, oven. kilu. immersion heater or Lo
make Hame-stat or fire aarm. 8/6 plus 2/6
poat and insurance.

Type ‘C’ is & smail porcelzin thermostal as
ftted to electric blankets etc, 14 amy. setting
sdjustabie by screw through side. 8/6, P. and
P,

Type ‘D', We call thia the lee-stat as it cute in
and ont at around freezing point. 2/9 amps.
Has many uses, oue of which would be to
keep the loft pipes frow freezing, if 8 tength
of our blanket wire (16 yds. 10/=) 15 wound
aronnd the pipes. 7/8, P. and P. 1/

Tys. ‘E’. This (s a stamdlard refrigerator
thermostat. Spindle adiustments gver normal
refrigerator teinperaturcs. 72/8 pine |- pont.

Where postaze is not
definitely stated add 2/-
all orders under £3.
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Good Companion
Mark HIIB

‘The 6 transistur set with the 4
trausistor performance.
fucorporating wil the fatest re-
qurements, Anyone who can
solder  cau  rnahe g, Many
thousands already in uge all vve,
the country. Fall coverage of
Long and Mediuin wavebands.
Fine iouking cabinet, size 11° x 87
X 3. QP Qutput approx.
750 \nW. Excellent reception of
ditficult stations (ike 20,
Varuble feed Lack glves excellent

tone. ONLY £5.1 9.6

Plus 4/- post and insurance.
OUR BARGAIN OF THE YEAR

A complete kit of parts to
build transistor 2 wave
superhet receiver at only
39/6. Post & Ins. 3/6

“CORONET” Mi. IV

Tt fully covers the mediutn wave-
band and that part of the long
waveband to bring m B.B.C.
Laght. The eircuit inctudes a
higuly eticlent slab aeriat snd 237 PO, speaker,  Owverall size ap-
proxituately 43 . 24 x Lo, Bupplied complete with canyiug case,

THIS MONTH’S SNIP

£5.10.0 Radio for
only 37/6

Originaily sold at £5,10.0, we
now offer the *“‘Piwpernel” 5
Trausistor  Pocket  Radio at
only 37/6. The sets are com- e
Dlete but are “iine rejects™ so there will be some small fanitas to
tind. Components are all new and unused, and thewr retail value,
u\'vxndat toiday's lowered price, is over £1. Parts you will get
include:—
Jackson 00 Tuning Condenser, 9/, Plessey Driver Trans-
former, 8/8. Goodman’s or Plessey 37 apeaker. 12/8. Morganite
Vohue Countrol with switeh, 4/8. Philco RE Fransistor 12/8.
-1.C. matehed output transistors and driver, 15/-, Plastic cage
with carrying handle. 7/6. 5 Electrobtie Condensers, 7/6. 10
Resistors, 8/8, Ferrite Aerlal 5/- an printed cireuit board,
trimmers, battery connectors, I.i. choke, ete., ete.
All this fiue equipment offered this mwonth at ouly 37/6 plus 2/6,
post and Insurance,

MULTI-METER
BARGAIN

Model number EP10K, Extra wide
scaie fitted corner wise for compact-
nesa, extra accurate as it uses 1%
components. Bensitivity 10,000
ohms per volt A.C. and D.C. ranges
L.C. voltage up to L2kV in 5
ranges. A.C. voltage up to 1.2kV 3
rauges. D.C. enrrent up to 300mA
4 ranges. Resirtance up to ¢ meg.
Capacities .005 to .15 mrid and decie
bels.  Compiete with full mstruc-
tlons zod test prods and battery
for ohs range. A reas Largain not
repeataliie once stocks clearcd.
Price 898/8, Carrage and lnsurauce
B/-.

THE STRAIGHT LINE
AMPLIFIER

We cail this the straight, iine
amplifier because it is virtu-
aily distortionless, even at
10 watts. Thie 15 uchieved by
the careful use of feed back,
choice of components and
trancformeriess deaign. Ren-
sitivity i 100 mV from LK .
source, Push-puil gutpul. For

battery ac mawmns operation.

Madel 815, 15 ohm output, £5.19.8 plus 2/6 post and imsurance,
Model 83, 3 ohm output, £5.10,0 plus /6.

Mains Unit, 58/8,

Pre-Amptitier, wmono. 86/-; stereo, £10,19.8,

F.M. Tuner for above, £7.19.8.

Note (except tor F.M. Tuuer) all above are made up ready for use.
fully guaranteed for 12 months.

MAINS POWER PACK

Designed to opcrate transistor sets and amptifiers, Adjustable sutput
Gv—0 to 12 voits for np to 500ma (class B working). Takes the place
ot any of the following batteries. PPL-PP3-PP4-PE-PPT-PI'9 and
others. Kit coluprises: mains transforuiersrect itie., stnoot lung and toad
realstor 5000 and 500 mfd condensers. senct diode and wistruettons.
Rear snip at nly 14/8 pins 2/6 post.

N

_x_.
e
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Red

Heaters

Make up vne of
these latest type
heaters. ldeal Jor bath-
room, cte. They are

elinple to make from our
easy-to-follow instructionse—
uses silica enclosed eletwent. ce-
signed for the correet iuira-red
wavelength (3 uucrons). I'noe for 750
watltl vlement and wetal casiag as {linat-
rated 19/6, plus 2/6 post aad insurance.

Brayhead
Turret Tuner
Completz with Band |
and Baud 3 coils. New
but remwved irom un-
used eyaipment. Less
valves L= each, or with
valves £f- each. Poat
2/6. Kuobs 3/6 cxtra.

Waterproof Heater Wire
16 yds. lenpth 70 watts, self regulating
temperature coutral.  10f-, pest iree,

Fluorescent Light Kits

For pelmet lightIng, ete. Kt consists of:
super silent choke: 2 chrome clips to hold
tube; 2 Li-pin holders for tube and starter
with a starter holaer, Kit A for 50 watt

tube at 27/6, Kt B for 40 was tube at 19/6,
Kit b

Kit C for 2 x 2 {t. 20 w lantp 26/e,
for 1 x 2 ft. 20 w jJamp 18/8,
Post and Insurance 2/6 per kit.

Cabinet Snip
This ine cabinet

as illustrated byt
less control knobs

is available this
month at
special anip price

of 12/6, plus 3/6
post and
ingurance,
Size ia 134in.
X Yo, x
din. and it
is micely
covered in
two  toue
1.C.L
fabric.

[

Siemens High
Er Speed Relay
1

Twin 250 obm cola adjustable
tension change over contast —
« piat ponts 7/6, Foet 1/-,

Five Core Cable
Idea, for switching circuits, intercoms., P.A.
runs #tc. each core flex copper with rubber
lusilation, cores covered oversll In tough
rubbes or P.V,¢. 8d, per yd. or 3¢ yds. length
18/- plus 5i- post.

Making a Fan Heater

Miniature motor 5
24in. long x lgin. v
diameter, jammated @ 0

potes. Operates off |

20-30v. D.C. Origi-
nal cost at least £3
postage and insurance
plus 2/6 pastage and

cach. 8/0 plue 1/
Mans wodel 8/8,
insurance.,
Speaker Barga
12in. High- 7577 g
tidelity loud-
speaker,
High flux
permanent
magnet type
with stami-
ared 3 olun
apeech  coil,
Wil handte
up to 12 watts.

in

N o

Brand new, by famans
maker. Price 27/8 p ux 346 post and insurance,

ELECTRONICS (CROYDON) LTD

266 LONDON ROAD WEST CROYDON SURREY
Post orders to: 43 Silverdale Road, Eastbourne, Sussex
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HOME RADIO LTD. 1s7 LONDON RD., MITCHAM, SURREY _*Phone MIT 3252

WE

OF ARMSTRONG TUNERS A

AMPLIFIERS

Model 223 is an
AM/FM TUNER
rrice £28.15.0

HAVE IN STOCK ALL THE RANGE
ND TUNER

Model 224

Model 224 is an

FM

TUNER

raice £22.10.0

catalogue

Don’t forget that the Home Radio
comprehensive

offered to

PRICE 5/- PLUS I/- POSTAGE

Catalogue
the

AND PACKING

contructor

is the most

to-day

TEST METERS

$0.000 OHMS PER VOLT
MODEL 500. Reads voltages up
to 1,000 D.C. at 30,000 ohms per
volt and A.C. at 15,000 0.p.v.;
D.C. current to 12 amps. Resis-
tance to 60 Megs.; Decibels
from —20 to + 58; Incorporates
internal buzzer for audibie
warning of direct shorts and
blocking coudenser for A.F.

2,000 OHMS PER VOLT |
MODEL TP-10, Reads A.C. |
and D.C. volts up to 1.00
D.C. current tc 500mA; Re-
sistance to 1 Meg.; Capaci-
tance to 1. F; Decibels from
—20 to +36; Output jack
for Audioc measurements.
Bize: 3¢ x5 % 1iin.

£3.18.6.

20,000 OHM8 PER VOLT
MODEL TP-58. Reads vol-
tages up to 1.000 D.C. at
20,000 ohms per volt and
A.C. at 10,000 0.p.vs; D.C.
current to 500mA; Resis-
tance to 1y Megs.; Capaci-
tance to 0.0pF; Decibels
from =-20 to 436, Hize:
34 x 5% x 1%in, £5,19.6.

PANEL METERS
25 microamps D.C. 24in. Proj.
circular 59/6, 50 wicroamps
D.C. 24 in. Flush circular, 58/68
100 microawps. D.C. 2¢in.
Flush circular 88/8, 40 awps.
D.C. 2in. Proj. circular, 7/8,
500 volts A.C. 24in. Flush
circular, 25/s,

DOUBLE BEAM
OSCILLOSCOPE TUBES
Another purchaser of Type CV
1596 equivalent to Cossor
09D as used in Oscilloscopes
by Cossor (339 series) and
Hartley & Erakine (13 series)

histed £12, M
rand new in Maker's
crates (Carriage 5/-). 25 I'

TRANSISTORISED INSU-
LATION TESTER. One
handed operation, no crank-
ing of generator. 3 testing
voltages 100, 250 and 500,
to rmeasure up to 500
Megohms. Complete with
leather carrying case and
test leads. ONLY £17.10.0.
1jlustd. details on request

HIGH FREQUENCY A.C.
VOLTMETER. A First Grade
Moving Lron lnstrument with
6in. Mirror 3cale. reading up
1o 150v. A.C. at 400 and
1,200-2,400 eycies. 1n sub-
stantial Qak case  with
removable lrd overall size
84 x 8} x Hiin. Made for the
Air  Minjstry by Bverett
Edgeumb and in  perfect
order. Brand New and Un-
used, ONLY £5. Can aiso be

lied for 50 cycles, use

output Size
35/16 x 65/16 x 2}in. £8.18.6,

either 0-150 or 0-300 volts

SUPER CRYSTAL STICK
MIKE, complete with heavy
desk stand neck cord, and
screened lead, ONLY 48/6
(post 2/6)

e —
SPRAGUE CONDENSERS.
Metal cased, wite end. New
0.1 mFd. 1,000 volt and

0.1 mFd. 500 voit, /8 per
dozen. Special quotes
for quantities.

RESISTORS. 100 assorted

values, our choice. New 7/6.

MOVING COLL STICK MIKE,
complete with heavy desk
stand, and ecreened lead
ONLY 59/8 (post 2/6).

ACOS 39/1 STICK MIKE with
screened lead and tabie stand
ONLY 32/8 (post 1/t).

CRYSTAL DESK MIKE with
screeped lead and  built-in
stand. ONLY 15/« (post 1/6).
15 OHMS P.M. SPEAKERS,
sSpecial Heavy Duty I12in.

£5.5.0.

Wharfedale WI2EQG 12in.
for Lead Guitars, £10.10.0,
Wharfedale E15EG 15 o,
tor Bass Guitars, £17.10.0.
12%in, wedge type speaker
cabinet, £2.17.8,  (Please
add  0j- carr. all itews)

CONDENSERS,
wica and silver mica.
10/-.

100 assorted
NEW

FORMERS,

£5.17.5. 5 awps.
10 amps. type £16.10.0.

e —————
20/~ CONSTRUCTOR’'S PARCEL,

solder,  resistors,
volutne controls,
ALL NEW (post 2/6).

LINEAR AMPLIFIERS, LG34,4
5 watts, size 7 X 7 X bin. bigl
stereophonic, size 104 X 8 X

£12.12.0.
size @ x 7 x bln. high, £13,13.0,

30 watts Hi-Fi Ultra Linear size
carrying haudles, 25/,
£23.2.0.
maine, and ex stock,

“Diatonic” 10 watts Hi-Fi Ultra Liuear Push-Pull, size R
Cover with carTying handies, 19/6. L
Cover with can

Cover with carrying handles. 32/8.
Details on request.

watts, size 8% x 41 x 24in. high,
, £5,19.8, Protective cover,
6in, £12.12.0, cover with carrying

£5,5.0. L43A
12/, L5/55 5 watts
haudles 25/-,
X tiin. high.
1710 10 watts Hi-Fi Ultra Linear
ving handles, 18/6. “‘Conchord’™”
123 x 9 x T7hin. high, £16.18.0
1,50 50 watts Hi-Fi Ultra Linear, size 14 x
All swpligers for normal A.C.

10 x 8in, high,

accuracy and

HETERODYNE
125-20,000 ke/s in 2 band.
known PC221 Frequency Meter.
its usefulness.

This is the

FREQUENCY METERS TYPE LM14.
United States Navy Modei of the well-
but has many additivnal features which i1ncrease

Voltage stabilisation circuits and Crystal control ensure extreme

in addition it is fitted with an luterna) Modulation switch to allow

ase as & Siknai Generator. Size ouly 84 x 8 x #jin. Full information on request,

Cover with

“ripletone” Convertible Amplifier.
matched for 2-3 ohms, OR 2 awp

aize 10 x 3 x 4}in. bigh.

4 watts ontput
lifiers can be coupled together for STEREQ

Telephone TE Rminus 7937,

HARRIS ELECTRONICS (London) LTD.
138 GRAY’S INN ROAD, LONDON, W.C.1

Please include carriage cost on A LL itera

£6.19.6 each.
Triplotone” ¥.M. Tuner, size 11 x € x 3in. bigh. Coverage 86-104 Mc/s. £13.19.6 | Open gotil 1 p.m. Satordays. We are 2 mins, from High Holborn (Chanoery
(anpowered), ar $15.14.6 (self po d). Details on st Lane Station) and 5 mins, by bus trom King's Cross

www.americanradiohistorv.com

VARIABLE VOLTAGE TRANS-
Fully shrouded.
luput 230 v. A.C, 50/50 cycles.
Qutput 0-260 v. 2.5 awmps. type
type £9
Brand
new import, fully guaranteed.
Iinmediate delivery and service.
ltustrated details on reguest.

Assorted colours wiring wire,
condensers,
tag panel

Frequency range
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OPERATED

SWITCH

FTYHIS device can he constructed cheaply and
easily. The circuit is of hybrid design, working
the transistor in a different mannar from usual.

Employing a Transistor

The prototype model was evolved to make use
of an OC71 which had become chipped. the black
paint being partially removed. This transistor is
still in use in the original.

Any general-purpose transistor will do, provid-
ing it is of glass construction,

The first thing to do is to remove any light-
excluding paint. After this has been carefully
scraped off, the transistor can be tested for general
light-sensitivity by measuring its photo-e.m.f.. This
is done by joining the collector and emitter and
taking the junction to the negative terminal of a
milimeter (ImA fs.d. is ideal) whislt the base is
taken to the positive terminal. If the transistor is
now held near an clectric light bulb (40W) there
should be a deflection of 1TmA or so. It will be
found that the transistor is slightly more sensitive
in some directions than others.

The Circuit

For its operation, the circuit does not rely on
the transistor's property of developing a photo-
e.m.f, but on its photo-resistance property. The
resistance between the emitter and collector varies
with the light falling on the transistor, the greater
the light, the lower the resistance.

Originally the idea was to apply the photo-c.m.f.
to the grid of a valve. This was not practical
however, as the eight of a volt or so would not
givea great enough anode current change to
operate an ordinary relay.

It was thus decided to use the photo-resistance
property and to make this varying resistance the
cathode resistance, this being used to make the
cathode more or less positive. When dark the
cathode is far enough positive. that with the grid
earthed, this now negative potential is enough

COMPONENTS LIST

\4 EF73, EF72, EF9I, EFSO, Z77, etc.

TI Mains transformer to suit valve

Trl  Almost any general-purpose transistor
RLA  4,000Q to 5,000Q relay

Cl 8uF electrolytic

Re 150} see text

MRl Metal rectifier ISmA

Si Mains on/off switch

BY
P. LISTER

almost to cut-off the anode current and s0 render
the relay de-energised. When the resistance of the
transistor decreases—with an increase in light—the
negative grid voltage decreases until it is more or
less equal to the voltage dropped across the
included cathode resistor (Rc¢) can be varied to suit
the valve or to vary the sensitivity. In ths proto-
type an EF73 was used for V1 bui any moderately
high gain valve will do, e.g. EF72, EF91, EF50,
Z77.

o

»

)
80

oz

Fig. 1: The simple circuit of the device.

The Device in Operation

The prototype operated from a 40W lamp held
at about 12. By the use of a lens and by experi-
menting to find the most sensitive spot on the
transistor, this distance can be extended to sewveral
feet from a less powerful light source such as a
torch.

A further refinement can be made by replacing
the ordinary transistor with a photo-transistor, such
as an OCP71 which has a built-in lens.

The power-pack can be any that will supply the
required anode voltage and heater current; smooth-
ing need not be great.

The uses of such a device are many, one of the
most obvious being to operate garage doors from
car headlights.
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue,
London, W.3.

Whan members meet at the Club headquarters on 10th Novem-
ber. chey will hear a talk given by G31GM entitled “Radio Test

Gear".

BATH SPA RADIO CLUB

Hon. Sec.: G. C. Wynes G3TLV 14 Brook Road, East Twer-
ton, Bath, Somerset.

W ith the recent move to new headquarters, this Club is now able
to welcome local short-wave enthusiasts and visitors to any of its
meetings ac 7 Lambridge Mews, Larkhall, Bath. Meetings begin
at 8 p.m. and are held every Monda and Thursday.

CHEPSTER AND DISTRICT AMATEUR RAD{O SOCIETY
Hon. Sec.: P. .. Holland, Field House, 19 Kingsley Road,
Gt. Boughton, Chester, Cheshire.

During October, members of this Society heard lectures at each
of the three meetings.

The first was on 13th October, when H. Morriss (G3ATZ) gave
a lecture on “Antennae”. This was followed 2 week later by
G3OWY’'s talk on “Receiver Selectivity” and on 27th October,
“Incerference Detection” was the subject of the lecture.

CITY OF BELFAST Y.M.C.A. RADIO CLUB
Hon. Sec.: C. J. Rourke, GI31VJ, 63 Kirkliston Park, Belfast 5,
Northern Ireland.

This society’s meetings are held every Wednesday and Saturday,
beginning at 8 p.m. Visitors and new members will always be
welcomed at these meetings. At the meeting for 7th October,
members heard a lecture on “RTTY" by W. Kane (GI3GQB).
NORTHERN HEIGHTS AMATEUR
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

After discussions and preparations on 14th October, a group
from this Society manned a station (GIMVH) over the weekend of
17—18th, during the Scout “Jamboree-on-the-Air'".

Later in the month, on the 2lst, members of the Society and
visitors to it enjoyed a2 recorded lecture by the famous American
amateur, W BB on “DXing on 160m.".

28th Actober was ragchew night and the 3Ist, a party made a
visit to the International Radio Communications Exhibition in
London.

READING AMATEUR RADIO CcLuB
Hon. Sec.: R. G. Nash, G3EJA, “peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

The October meeting of this Sociev was held on the 3ist, when

the subjects under discussion were TVI and BCI.

PRACTICAL WIRELESS
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SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds.

On I5th October, Spen Valley A.R.S. was host to a2 number of
visitors from other radio societies, and then on the 28th, Spen
Valley members were the guests of Northern Heights Amateur
Radio Sociaty.

The lecture given at the meeting for 29th October was entitled
“Radio Astronomy” and was delivered by W. J. Baggeley.

Activities for October ended with a visit by 3 group of members
to the Radio Communications Exhibition.

U XBRIDGE RADIO SOCIETY
3. Batten, 36 Collingwood Road,
Middlesex.

After the activity of the 17th and 18th October when the club
participated in “Jamboree~on-the-Air’’, a surplus sale was held
on the 19th.

Current constructional projects include work on a club receiver
and conversions on a transceiver to cover top band and 80m.

WELLINGBOROUGH RADIO cLuB
H?n. Sec.: J. Baker, 34 Essex Road, Rushden, Northampton-
shire.

The first meeting of October was the Annual General Mesting,
when the Club's affairs came under discussion.

The three following meetings were devoted to lectures given
on the (5th, 22nd and 29th. The subjects and lectures were,
respectively, “'Basic Radio Components'” by D. Lyne, “The Radio
Vall\ze" by P. Butler and "The Transmitter and Receivar’” by
K. Knibs.

WESSEX AMATEUR RADIO GROUP
Hon. Sec.: P. Cutler, G3MXF, 43 Langside Avenus, Wallis-
down, Poole, Dorset.

The Group's partigipation in the Scout “Jamboresson-the-Air”
was the operation of a station at a site near Brownsea Castle.

Hillingdon Heath,

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge
Wells, Kent.

At the 9th October meeting, members were given a guide to the
communications receivers on the market, with off-air demonstra-
tions and performance tests for illustration,

23rd October was '‘Audio Night”” and two days later, 2 number
of members visited the Decca Navigator Transmitting Station at
East Hoathly.

PREPARING FOR THE R.A.E.
See page 744

NSWERS to Question 1 given in the first part.
Refer to Fig. 9, page 631, last month.
1. First find the value of the parallel connected
resistances. Let the 4L} resistance be RI, and 2Q
be R2. R1xR2

R-
R1+R2
4x2
44-2
R=1-33Q
Total resistance in circuit will then be 13346
=7-33Q2
E=10V. R=7-330.
E
from [=—
R
10

Total current dmawn=1-36A

2. From E=IR
E=1:36%6
Voltage across the 6K} resistance will therefore==
8-16V
3. I1=1-36A. R=1-33Q.
From W=1?R

W=1-36%1-36x1:33
Power dissipated by R1 and R2=2-4TW
4, E=10V. 1=1'36A.
From W=EI
W=10x%1-36
Total power dissipated=13-6W
5. First find voltage appearing across R1. Battery
voltage=10. Voltage across the 6Q resistance
—8-16. ... voltage across R1=10—8-16

=184V
E=1-84V. R=4Q.

From I=—
R

1-84

=

4
Current flowing through 4€) resistance=-0+46A
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RETURN-OF-POST SERVICE

We offer a really efficient Maijl Order Service on all items stocked. All cash orders are dealt with on the day of receipt
Hire purchase orders are subject to slight delay but this is kept to the absofute minimum.

@ MARTIN AUDIO KITS

Hizh quality, easy to assemble Hi-F1 Units. Fully Transistorised
for mono and stereo/working. All units are assembled and tested
and the constructor has only to link together the units chosen
for any particular installation. The lollowing,units are available.
Unit 1 Input selector 47/6.

Pre-amplifier with volume control 37/6.

Mixer Unit 79/6.

Pre-amplifier with tone and volume controls 82/6.

Main Amplifier 10 watt, 3 ohm output £5.12.8.

Main Amplifter 10 watt, 15 ohm output £6.12.8.

Power unit for unit 5 52/6.

Unit 8 Power Unit for Unit 7 55/,

Unit 9A Special pre-amplifier for low output Pick-ups 55/-,

Units 1, 2, 3 and 4 are available for stereo working at twice the
prices shown. Smart plastic escutcheons are avallable for all
combinations of units, Full details in the Martin lustrated
Lreaﬂgé,. avallable free. H.P. Terms avajlable on any combination
of units.

@ SPECIAL LOUDSPEAKER BARGAINS
E.M.I. 13 x 8in. Elliptical. 10 watts, 3 ohms., 39/6. P. & P. /6,

@ STEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard
circuits. % Log/Anti-Log, 500k, 1 meg,, 2 meg. 4 Log/Log, 50k,
250k, 1 meg., 2 meg. % Lin/Lin 250k, 500k, 1 meg.. 2 meg. Ali10/6
each. Postage extra.

@ GRAMOPHONE EQUIPMENT

ALL LATEST MODELS
ALL POST FREE Cash Price Deposit Mthly/Pmta,
RECORD CHANGERS
GzARRAPI{IDﬂXA(}J}']I‘OE}IM 1 q i

Mono ed hea. . .6 . 6
GARRARD AUTOSLIV HLHE BHEC ° &

Hire Purchase

De-Luxe AT6(Mono PU) .. . 9. 12 0f
A T e s et o
tereo/Mono 0o X 12 0 Iad
G?RRAPBUD lAUl'l'OhSlel:‘l 5 : £ BC q 8
Mono Plug in hea . .19. . f 4.
GAI?RARD el £7.10.6 £1.10.6 of £1.4.0
(Mono PU plug in head) ., £10. 8.2 £2, 4.2 12o0f 15/4
giﬁ 8;\1{: (TC8 Mono PU) £7.15.0 £1.18.0 6of £1.2.0
o¥e AN . >
(TC8S Stereo/LP/78) .. .. £8.15.0 £2. 6.0 6of £1.4.0
SINGLE RECORD PLAYERS
B.S.R. TUI2 (TC8 Mono PU) £3.17.6 £1. 48 3of £1.1.0

B.S.R. GGU7 (TC8 Mono PU)

£4.18.8 £]1. 1 d
GARRARD SRRPI0 £l. 88 3or £16.8

{Mono PU) oo co -« £5.9.11 £1.12.11 3of £1.9.0
TRANSCRIPTION UNITS
RR D _4HF (GC8 PU) £16.12.6 £3. 8.8 120of £1.4.5

GA AR

PHILIPS AGI0I6 (S/M PU) £12.12.0 £2.10.0 12 of
Many of the above can be supplied for stereo working. See our
Gramophone Equipment List for details.

@ JASON F.M. TUNERS

We stock all parts needed for the construction of these excellent
tuners. All parts can be supplied separately but we can offer
attractive reductions in price if all items are purchased at same
time as follows:
FMT? (less power), £7.15.0.; FMT2 (with power), £8.12.6.
FMT3 (less power), £9.9.6.; FMT3 (with power), £11.7.6.
FMT1, £6.12.6.; Mercury 2, £10.14.6.; JTV/2, £14.12.5.
Hire Purchase Terms available. Ask for Ust.

@ PHILIPS ELECTRONIC ENGINEER KITS
The I"hilins KES, A wonderful new kit for the beginner. Eight
different circuits can be built including two radio receivers, a

No soldering required—all components can be used again and
again. Price £4.19.6. post free.

The Philips A3 Accessory Kit, This is for use with the EE8 Kit
and it makes possible the construction of afurther twejve circuits

@ OUTPUT TRANSFORMERS

GILSON: WOGIEA, WOS9SB. 60/6, PoSt 2/6. WOBI2, 5/-5 post 2/0.
WoT8T, 3216, DoSt 16, WO1796, 66/-, Post 2/6. W1T9GA, 66/ post 276,
W01932. 99/6, post, 3/-.

PARTRIDGE: P3667, 75/-, post 2/9. P4131, %5/-, post 2/9.
PARMEKO: P2629, 49/9: P2642, 4773, P2643, 49/9, ALl plus post 2/9.
P24L. 30/8. Dost 2/~ P2928, 16/9, post 2/-; P2932, 43/~ DOSE /6,

@ SPECIAL OFFER PICK UP CARTRIDGES
RONETTE 105 Sterco/Mono Cartridge. List 59/4, QUR PRICE
23/6. B.S.R. TC8 M Mono, 19/6;: GARRARD GCA and GC2
Mono 15/-, All complete with fixing bracket and styii,

All Post Free.

? ILLUSTRATED LISTS

Hlustrated 1ists are available on LOUDSPEAKEERS, TAPE
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI-
FIERS. Any will be sent free upon request.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510,
Mullard 3-3, Mullard 2 and 3 Valve Pre-amp. Mullard Stereo,
Mullard Mixer, Fully detalled list on any of these sent upon
request.

Instruction Manual: All Mullard Audio Circuits in “Circutts
or Audio Amplifiers”, 9/5. Post Froe.

@ LATEST TEST METERS
Hire Purchase
Cash Price Deposit Mthly/Pmts,

AVO Model 8 Mark 11T .. £24. 0.0 £4.16.0 120t £1.15.2
AVO Model 7 Mark 11 .. £22. 5.0 £4. 8.0 1201 £1.12.9
AVO Multiminor Mark 4 £0.10.0 £1.18.0 12of 14/4
.M TPI10 . . .. £3.19.8 £1. 3. 3of £1.2.0
T.M 58 L, e .. £519.6 £1.158 3of £1.11.4
<M.K. Model 500 oR .. £8.19.6 £1.15.6 120of 1
TAYLOR MODEL 127A [0 £10.10.0 £2. 2.0 12 of 16/8

Full details of any of the above supplied free on requert,
The AVO Modeis 7 and 8 are both latest models from current pro-
duction—not to be confused with Government Surplus,
@ TAPE RECORDING EQUIPMENT
TAPE DECKS Hire Purchase
ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmta,
COLLARO STUDIO, Iatest
model, two track, Bradmatic
Heads oo 00 qa .- £10.18.6 £2, 3.6 120f ég/:;
Four tracks, Marriott Heads £17.17.0 £3.12.0 12aof /2
MARTIN TAPE AMPLIFIER KITS
Tape Amplitiers
For Collaro 8311-V 2-Track £11.11.0. 8311i-4 V 4-Track £12.12.0.
Tape Pre-Amplifiers
For Collaro 8319-CP 2-Track £8.8.0. 8319-CP 4-Track £9.9.0.
BrOﬁ throixlglé‘assembly for mounting 8319 Pre-Amp under Coliaro
eck, £1.11.
garrgénsgo(:ases with speaker. For Collaro Deck and 8311 Ampli-
er, £5.5.0.
H.P. TERMS available on decks, amp. and cases. Ask fos quote
MULLARD TAPE AND PRE-AMPLIFIER KIT
We stock complete kits and all separate components for the
Mullard Tape Pre-Amplifier, Fully detalled list availablg,
@ “SYNCHROTAPE” RECORDING TAPE
Low priced British tape. all reels fitted with leaders,
Standard Play: 600ft. (57) 13/6; 850ft. (517) 17/~: 1,200ft. T3 81/~
Long Play: 900ft. (5%) 17/~ 1,200ft. (51°) 20/~ 1.800ft. (77 30/~
All Post Free.
HI-FI LOUDSPEAKERS
CG-OODMANS: Axlette §in., £5,5.7: Axiom 10in.. £6.5.11; 12in.
Axiom 201, £10.17.4; 12in. Axiom 301, £15.4.8: 13in. Audiom
51 Bass. £0.2.8: 12in. Audiom 61 Bass, £14.7.8: Trebax Tweeter,
£6.10.2: X05000 Crossover unit, £2.0.11.
WHITELEY: HFI1016 10in., £7.7.0: HFI0? 10in., £4.12.0:
HF316 8in., £6,6.0; 'I'16 8in.. £5.19.6: T10 Tweeter, £4.12,0; T359
Tweeter, £1.12.3: CX3000 Crossover uni.. £1.13.3; CX1500
Crossover unit, £2.2.0. H.P. Terms available on all sbeakers.
@ NEW MULLARD CONDENSERS
Mullard Miniature Foil and Polyester condensers as used 1m the
latest TV and Transistor sets,
Miniature Foil, 30 volt working for Transistor sets. .0Lmfd,
74d.: .022mfd, 9d.: .047 mifd, 9d.: .Imfd, 11d. .
Polyester Tubular Capacitors, Moulded outer case designed to
withstand accidental contact with the soldering iron. Tolerance
10%. 125v. range: .01mfd. .022mfd, .047mfd, all 9d. each. .1mfd,
1/2; .22mtd, 1/3: .47mf{d, 1/6: .1mfd, 3/-.
400v. range: .001mfd, .0022m(d, .0047mfd, .01mfd, .022mfd, all gd.
each. .047mtd. 1/2: .1mfd, 1/3: .22m(d, 1/6: .47mid, g/5, Postage
extra.
@ MAINS TRANSFORMERS
GILSON: W0741A, 75/~ post 4/-; W0839, 58/6, post 2/9; Wo01328,
69/6, post 3/6; W01288, 69/6, post 3/6; WO1566, 98/-, post 4/6; WOL341,
Choke, 43/~ post 2/-.
PARMERO: P2631, 37/-, post 2/9; P2630, 57/3, post 3/3; P44,
80/-, post 4/-; P2930. 43/, Post 3/~; P2931, 59/6, post 3(3,

% TERMS OF BUSINESS
Cash with order or C.0.D. We
charge C.0.D. orders as follows:
Up to £5 min.mum of 4/2. Over £3
and under £10, 2/8. Over £10, no
charge. Postage extraon CASH
order under £ except where
stated. Postage extra on over-
s8eas orders irresbective of
price.

WATTS

- RADIO

(MAIL ORDER) LTD.
54 CHURCH ST., WEYBRIDGE, SURREY
Telephone: Weybridge 47556
Please note: Postal bysiness only from this address
Callers welcome by appointment 20/-.

* HIRE PURCHASE TERAMS
Available on any item. Repay-
ments over 3, 6 or 12 months as
below. Three montas- Deposit §/-
in the £. Service charge 5%.
minimum charge 104, 3ix
months, Deposit 5/- in the £.
Service charge 74%. minimam
charge 15/.. Twelve months:
Deposit 4/- in the i. Serv.ce
charge 10%. minimum charze
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—LINEAR

For
HIGH SENS!TIVITY HIGHEST FIDELITY
MAXIMUM REI.I_ABII.ITY REASONABLE COST

We regret to announce that after maintaining our prices for seven years (with
the exception of one unit) we are reluctantly announcing a revised price list.

L.50. 50 watt Amplifier approximately 14x10x8in. LT.45X. Tape Amplifier with equalisation adjust-

Sensitivity 25 m.v. output for 3 and 15 ohm ment for 1%, 33 and 7%in. per second. Suitable for

Speakers. Retail price 22 guineas. Collaro Studio Tape Transcriptor. Complete
CONCHORD. 30 watt Hi-Fi Amplifier with two with integral power pack.

separately controlled inputs. Retail price 125 guineas.

Retail price .17 guineas. LP.1. Tape Pre-Amplifier. As above but less power
L.10. 10 watt Hi-Fi Amplifier with separate pre-amp. pack facilities.

Retail Price 16 guineas.

L.1/10. 10 wate Hi-Fi Amplifier with integral pre-
amp. Retail price 13} guineas, i )

DIATONIC. 10/14 watt Hi-Fi Amplifier with LG.34. 3/4 watt Amplifier. Shelf mounting type
integral pre-amp. Retail price 12 guineas. for gram use, Retail price £5.10.0.

L.5/5. Stereophonic Amplifier. Output 5 watts TREMOLO UNIT. For Guitar purposes to plug into
each channel. Retail price 124 guineas. mains Amplifier. Retail price 4 guineas.

Trade and Export Enquires invited—

ELECTRON WORKS Tel. Leeds 63-0126 (3 lines)

L.45A. 4/5 watt Amplifier.
Retail price 6 guineas.

S.A.E. for catalogue.

The COMMON-CORE Series

ILLUSTRATED COURSES OF ELEMENTARY TECHNICAL TRAINING

basic electronic circuits

THE AiM OF THIS TWO-PART SERIES IS TO ILLUSTRATE AND EX-
PLAIN A REPRESENTATIVE SELECTION OF THE PRINCIPAL
EAMILIES” OF CIRCUITS MOST USED IN RADAR AND ELECTRONICS These two manuals were

ENGINEERING. developed by a special
Section titles include: . = Electronics Training In-
Part | vestigation Team of

Waveforms: Pulse response in RC, RL and RLC Circuits; The Delay Line; Amplitude-Shaping | R.E.M.E. working in con-
Circuits; Rectangular Pulse Generators; PulsesLengthening and Pulse-Shortening Circuits. . . R
Part 2 junction with Tech.

Sawtooth Voltage Generators (Constant.Current, Bootstrap, Miller and Miller Transitron); Training Command of
Sawtooth Current Generators (RCR and Miller-with-Step); Strobe Pulse Generators (Long-~ R.A
Tailed-Pair, Multiar, Phantastron and Phase-Shift). the R.A.F. and Decca

BOTH VALVE AND TRANSISTOR TYPES OF EVERY CIRCUIT FAMILY Radar Limited
ARE ILLUSTRATED AND EXPLAINED IN CAREFULLY-PLANNED PAGES

Also available in the Series

basic electricity : basic electronics
basic synchros & servomechanisms

DETAILED PROSPECTUS AND PRICES ON APPLICATION

THE TECHNICAL PRESS LTD., 112 WESTBOURNE GROVE, LONDON, W.2
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AMERICAN LITERATURE

yIR,—Having rcad (with great pleasure) many
technical publications from the U.S.A. | really
cannot agree with your correspondent James
Goodwin (October issue) that there is anything at
all “difficult” in them.

Surely all your readers are aware that what we
call a valve they refer to as a rube: our anode is
their plare and earth becomes ground on the other
side Iof the Atlantic, together with anrenna for
aerial.

Most of these changes seem to me to be sclf-
explanatory—like their “A™, “B" and “C”
voltages for the power supplies Lt., h.t. and g.b.
(grid bias).

The only real stumbling-block is in following
the circuit diagrams as | personally much prefer
the European idea of keeping the h.t. line *“ at the
top of the page™. However. the Yanks’ method
of keeping the power supplies at the bottom has
one advantage—it is much easier to * follow * the

a.c. signal through the circuit.

Talking of difficult circuit diagrams, how many
readers have tried to unravel one in a French
magazine—where the valves (or should I say
tubes?) are all printed horizontally, probably the
result of too much vin rouge?—D, BYRNE, G3KPO
(Peterborough).

SlR.—Whilst I cannot

Mr. James Goodwin's praise of your book
reviews in the October issue of PracTICAL
WIRELESS | must disagree with his criticism of
American technical literature. 1 have read several
books from the U.S.A. on radio and electronics and
have experienced little or no difficulty in following
the text. Anyone with a modicum of intelligence
ind common sense should be able to “interpret”
all these terms in a few moments, Many are more
descriptive than the corresponding term used in
England—vacuum tube for valve, plate for anode.
For those who do have any difficulty, some of the
British editions of American books have forewords
vritten especially for British readers.

As for the circuit diagrams and symbols, whilst
hese look vastly different, on closer inspection the
nly real difference turns out to be the absence
*f a reference point in the form of a line repre-
enting chassis. Thus the whole diagram looks to
»e “falling apart ™,

The real difficulty is in obtaining American
‘omponents in Britain at prices comparable with
he British ones. Coils and transistors are the
vorst in this respect. 1 have had to abandon

help  bhut endorse
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unakle to supply
diagrams or provide instructions for modifying commercizl
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover.

The Editor does not necessarily agree with the opinions sxpressed by
his correspondents.

several interesting circuits because of the high cost
or total unavailability of the suijtable components,

No, it is not the theory which causes the trouble
but putting it into practice.—D. C. BROWN (Leeds,
Yorkshire).

COILS FOR THE SPECTREUPHON

SIR.—With reference to the above article in the

October, 1964, issue of PRACTICAL WIRELESS,
I should like to make the following comments: T
found difficulty in obtaining the Denco coils
suggested for use in the Euphon section of the
unit.  Having ‘access to a commercial inductance
bridge T wound the coils myself, the following
being the details: 90 turns wound in twa layers
each of 45 turns on a 14in. diameter former
with 18s.w.g. enamelled copper wire give the
required inductance. | constructed the Euphon
section and the results were extremely satisfying.
The unit adds more depth to a mono recording
and gives the impression that one is in the same
room as the recording artist. The balance vontrol
proved to be very critical to adjust and requires
adjustment on each record. The latter disadvan-
tage is offset, however, by the amazing performance
of the unit.—D. AmyEs (Hull, East Yorkshire).

REGENERATIVE RECEIVERS

S‘lR,—With reference to the “ High Compression
5 Front End” PW., September, 1964) by
C.. Leslie Thomson. This small regenerative
receiver is a hot little thing, one curious fact
about the SB Transistor series and the MATSs
being that although the latter are, on the whole,
considerably better performers, they are inferior
to SBs in circuits like Mr. Thomson’s.

I have had Tlots of fun with regenerative
receivers and I thought your author might like to
hear of someone else who has also devoted quite
some time (wasted, according to some!) to them.

In the 1961 Electronic Experimenters’ Handbook
there is a similar circuit by Alvin Mason. The
transformer used in my circuit was the Ardente
1001.

In the Gernsback Series “ Transistor Projects ™
there is an outstanding circuit by Edwin Bshr.
This one uses an SB100, though others in the SB
and MAT series were tried and all performed well
The advantage of this type of set is that the
transformer is eliminated, though it is true that the
size of an extra mercury cell is almost as much.
Discounting in each circuit the usual tuning
arrangements, Bohr’s circuit has three resistors and
no capacitors, as against Mr. Thomson’s five
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resistors, three capacitors and an audio transformer
(offset to some degree, it is agreed, by the absence
of a second cell).

This little note on regenerative receivers would
be very incomplete if mention were not made of
what I have, so far, found to be the most extra-
ordinary circuit, particularly in respect of audio

quality. This is Wotton’s ** Amplified d.c. Tran-.

sistor Receiver ”, described in P.W., February,
1961. Mr. Wotton’s circuit is based on the
original by Cleland in P.W., November, 1959, and
merits the attention of all those interested in a
really high quality receiver. 1 have built several
versions and can honestly say that it is not over-
difficult to build a sub-miniature set into a box
smaller than the average matchbox, Naturally a
mercury cell should be used.

Incidentally, replacing the first semiconductor
with a MAT100 will, of course, improve the sensi-
tivity, but there seems to be little point in doing so
unless one likes to lie in bed at night and attempt
to pull in some distant medium wave stations.

That this circuit is good has been testified by its
snclusion in a well-known constructor’s manual of
transistor circuits. Apart from using different
transistors the circuit, as far as 1 can see, is
identical. The performance in so far as sensitivity
and noise are concerned is better; but not because
of circuit changes, rather component improve-
ments.—H. L. Wagner (Kuala Lumpur,
Malaya).

REQUESTS FOR INFORMATION ARE INSERTED IN
THiIS COLUMN ON THE UNDERSTANDING THAT
READERS USING THE SERVICE UNDERTAKE TO
‘REPLY TO ALL OFFERS RECEIVED AND TO RETURN

LL DATA NOT REQUIRED. BECAUSE OF THE LARGE
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT-
ING WILL AUTOMATICALLY DISQUALIFY LETTERS
FROM PUBLICATION. FOR THE SAME REASON, WE
CANNOT GIVE SPACE TO REQUESTS FOR PAST
HSSUES OF “PRACTICAL WIRELESS.”

1Sir—1 would be grateful if any reader could sell or
ltoan me . . . :

... any details of the connections of an “Antinodal” coil

covering 12-80m and manufactured by R.1. Limited.—J). M
Cranke, The Nook, 85 Castle Road. Newport, 1.O.W.

" .. the circuit diagram _for the Marconi receiver CR150
or CR150/2.—H. Humphries, The Old Vicarage, Gazeley, New-
market, Suffolk.

.. the manual and/or circuit diagram of the RIT16A
receiver.—A. D. Couchman, 3 Manor Grove, Sittingbourne,
Kent. i
1 . . . practical audio circuits using two 838 valves in push-
ypull.—I. R. Reynolds, 11 Bridge Street, Stowmarket, Suffolk.
| . . . the circuit diagram and any other information on the
rgonable medium and long wave receiver PCR8.—D. Fitton, 80

anastre Road, Southport, Lancashire.

.. the circuit and any other details of the receiver B.34.—
A. 1. Harris, 74 Bodmin Road, Whitleigh, Plymouth, Devon.

.. . the blueprints for anything between a 44+4and 10+10
stereo transistor preamp. If required 1 will return data by regis-
tered mail and refund poslageA—4235873 J/T Phillip, L., 114
'M.C.R.U., R.A.A.F. Butterworth, Penang, Malaysia.

. Vinformation on the modifications of the RI1I55
kreoeiver.—N. Hood, 1 Rectory Lane, Letchcombe Basset,
‘Wantage, Hertfordshire.

...the Eddystone 640 Handbook.—J. Farman, 84
Riackburn Road, Padiham, Nr. Burnley. Lancashire.

... any oscillator modification Jata for the R1392 v.h.f.
receiver, or any other information.—V. Thomas, 8 Beaufort
Crescent, Silverhill, St. Leonards-on-Sea. Sussex.

_ ! the base connections and, or any other information
regarding the cathode ray tube type CV960.—Philip Beet, 17 Firs
Avenue, Alfreton, Derbyshire.

. . . aservice sheet or instruction book for Ex-government

PRACTICAL
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radio set No. 62 Mk. 2.-J. E. Pearce, 52 Cranford Lane,
Heston, Middlesex. . .

* . the circuit of the Marconi HP112 transmitter/receiver,
also the circuit of the 38 set.—W. BURKE, 6 Belgrave Terrace,
Glasgow W.2. )

. .the handbook and circuit for the RI07 receiver
and also any details of modifications.—R. WILD, 140 Nansen
Road, Ward End, Birmingham 8.

... the circuit of the Dynaport No. 55 Radio.—
G. WiLson, 62 Russell Road, Tottenham, Londén, N.15.

...circuit or any other information on the 19 set
Mark 3.—A. Sellwood, 151 Chestnut Drive South, Leigh,
Lancashire.

... details and circuit diagram of the Cossor Ex-Govt.
Cathode Ray Indicator, Type 95, Ref. 10Q/16.—Flat 24, 4
Dryburgh Gardens, Dundee. i

... any information on Receiver Type 73, also Transmitter
Type 49.—E. S. wess, 6 Pond Hill, Halberton, Tiverton
Devon.

CORRESPONDENTS WANTED

IR,—I am 17 vears old and interested in all
aspects of radio. I would be grateful if any
reader about my own age or older would corre-
spond with me. Tam studying electronics at home
and another home studier would be most suitable
because we could help each other.—GERARD

 WALLACE (Ballyvaughan, County Clare, Eire).

SlR.—I am interested in radio and electronics
and would like to correspond with people who

are interested in exchanging radio parts for Indian
curios and novelties or anything of equal value
from my country. The reason for this request is
that radio components are not easily available here
or are unduly expensive. 1 am i8 years old.—
CHAIANJIT SINGH (122/Narmada, Indian Institute
of Technology, Madras 3, India).
IR,—] am very keen on tape recording and
would like to tapespond with anyone who
shares my hobbies of C.W. and folk music, photo-
graphy, sound effects and TV DX-ing. [ have a
two-track 3% i.p.s. Fidelity Argyll with maximum
spool size of 5%in.—J1aN UDEN (7 Ash Road,
Strood, Kent). :

AN EXPERIMENTER'S GALVANOMETER

—continued from page 752

straight wire was placed immediately in front of
and ;n the middle of the lens.

The Scale

This was made from a strip of greaseproof
paper with graduations on one side. The papel
was held in position by a light balsa wood frame

These, (b) and (c), could be moved around unti
a sharp image of the lens was obtained on the
scale after reflection from the mirror of the
galvanometer.

The suspensions are not ideal as they are rathe
easily broken and sometimes do not quite returl
to zero after prolonged deflection, but they arn
quite satisfactory for many purposes. They are
in fact, far better than the somewhat amateuris
method of construction might lead one to expec

The dimensions given are not intended to b
exact but are a general guide to the constructior

The sensitivity is approximately 25mm/pA @
a scale distance of one metre.

The total resistance of the galvanometer
about 10(). the period 6sec, external critic:
damping resistance 30§
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NEW — BY RETURN POSTAL SERVICE
BY CONCORD — LEADERS IN RADIO KITS

AMAZING  CIGARETTE
RADIO!

ONLY

18/6

Yes, a perfectly: ordinary nacket of
cigarettes!—but watch your friends’
astonishment on hearing 1t fetch in
station after station, loud and clear! still
holds 10 Cizarettes—yet cleverly con-
ceals highly sensitive, fully transistorised
circuit (including tiny battery), Even
a voung boy can assemble it in under 2
hours.  No seldering. No experience
necessary, Only [6 connections to make,
Idea] for takinz to work with vou. From
our bulging testimonilal file, Mr. D.B. of
Hudderstield writes:—. . [ have fitted
the parts in and 1t is working wonder-
fully .. .” ALL PARTS including Semi-
Conductors, A.B.C. Plans, etc. ONLY
18/6 plus 1/6 post, ete. (C.0.D. 1/6 ex.).
(Parts available separately).

MAKE 5 DIFFERENT
TRANSISTOR RADIOS
= FOR

35/-

EXPERIENCE

NECESSARY. No
Noldering.  Only 8 con-
nections for first radio to
work. Just look, you get
Glant 4 colour box, 1ft. 2in. x 10!{n. x 2§in.
containing A.B.C. Plans, St. Tropez type
Cabinet. Loudspeaker (alone 17/8), Ear-
phone, 4 Semi-conductors, Colils, Conden-
sers, Tune , Switch, Screws,
etc. YES—EVERYTHING! Loéud, clear
English and Foreign reception. As sup-
plied to Educational Authorities, H.M.
Forces, etc. TESTIMONIALS GALORE.
Mr. R, 0°D. of Londonderry writesi—
.. Ireceied your components and I must
say that I am very satisfied with them. 1 have
it all ready set up! . ..” COMPLETE
HOME RADIO COURSE, Originally
£68. SEND ONLY 35/~ plus’3/> post etc
(C.0.D. 3/- ex.).

NEW RADIO

ANYONE
CAN BUILD
IN2-3HOURS [

19/6

EVEN THE OLDER CHTILDREN
BUILD THEM! . .. no soldering—only
16 connections! then hear it rpach out
bringing in station after station, loud and
clear. Palm-of-1sad size 4i x ¢ x 13in.
Many Testimonials; M.H. of Bradfard,
writes: “, .. I have fust complet=d one of

Manufacturers to  You,
ip

your sets successfully, it is the first time |
have ever tackled anything like a radio, and
I must state here and now, I am amazed how
casy it is to a layman like me. Your instruc-
tions and plan have obviously been very care-
fully thought out so that cven the most dim
can  follow them o

lus 1/6 post ete. (C.0.D, 2/6 ex.;
PARTS AVAILABLE SEPARATELY

R.C. of HARRINGAY writes
Received with thanks Skyroma o a

READ WHAT SATISFIED

L.S. of LONDON W.B writes
. given 1t a good iry out oo

D.R, of

CUSTOMERS SAY

GLASGOW  writes
. it is a lovely little thing

JW. of BRIGHTOM writss
. » . | have recommended vowr
radio to many of my friends.

ONLY 19/6 ¥3,10%

TO PAY
World shattering Purchase by our FOREIGN
AGENTS makes this exclusive scoop yours for
ONLY 18/8. 'Chis exciting littie speed camera is
not a toy but a precision.made photographic
instrument in chromed steel and jeather with
minute milli-Magnifying Lens—each I14mm. film
takes 10 pictures—size 1] x 1} x 2in.—Only 11/6,
P& P16 ex. (CLO.D. 9/6).
FREE Leather Carryecase.

Six Rolla ot Film.

BULK PURCHASE
ENABLES US TO
MAKE THIS FAN-

-« . Yery pleased. Working and | om very pleased with and as clear as a bell.
well, the results.
SB. of SOMERSET writes T.F. of STEVENAGE writes W.H. of MIDDLESEX writes
B.M. of HARROGATE writes . . . delighted with this radio | would just like to say how Thank you for my dasr
o - o | would like to thamk .+ . glad if you could send pleased my som is with this little  radio, it s @ rea
you . ., ltis a real bargain. ene more. radio, treasure to me.
————y
MINIATURE T SISTOR THE MINUTE
POCKET RADIOS ThaNSis1on
SPY CAMERA RADIO
L 5 -

TASTIC OFFER
—AND WIT!
MONEY BACK
GUARANTEE | | |

The “BAN REMO”
-+« 80 tuned that it
brings the voices of
star entertainers
and  vocalists dra-
matica]lhy to life—
in your home, office

ONLY 28l6 ete. Only 43 x 23

No More to Pay 3 1}in. Fits easily
into your pocket

or handbag. Works for months off 1/2 battery.
should last 4 lifetime, anyone can assemble it in an
bour or two with our easy plan. Miniature
speaker, carryitlg case—everything only 28/8,
1/6 P. & P. C.0.D. 1/6 extra, (Parts can be bought
separately.) Limited period—so rush Your order

before it'a too late. DEMONSTRATIONS DAILY.

sild this newly degignesd [
MINUETTE" 4-STAGE
ansistor set |y very
ready  drilled
LTRA MODERN
48K, s1ze only 6 » 3} x
U Uses three transte
3 aml  diode and
ELF-CONTAINED
MIDSPEAKER, Versy seuritive, 1deat jor afhee,
droom, holidaye, etc.  Mapths atel monthe of
tening off s 1/2 batters. C(an be built FOR

VLY _30/- tnciuding Proper Case. nunuatyre spreaker,
% Simple as A.B.C. Pictorial Step-by-"tep Plaps,
PR POSEABd PackItiz | e Paflaaob] e it att o

RIGRET NO ©.0.D. UNDER

15/« 0 NRDERS UNDER 10/-.

LUHH LTD. (Dept. P.W.14) 9 western Road, Hove, Sussex

Fabulous ST. TROPEZ MK. 6

The Sensational Pocket Radio

H
x\\sx_—

This fantastic offer will amaze rou
—the beantifully compact 8T,
TROPEZ, measuring 4} 2 3 x 1im.
receives  perfectly  in bedroom,
office or garden—over all medium
waves including Luxembourg. Un~
der 1d. per hour running cost.
AMYONE can assemble 1t o one
ar two hours usibg  our sumple
4B plan. 25/- (DL & P ok
- Lase catian arte can e bought soparately.

©

YL

MIAM]
ony 17/6

34 x 21 x 1%in,, the MIAMI will bring you great
entertainment for months on an sg.ybnwtery.
Simple assembly plan with eack sct. ONLY 17/8,
YES 17/6. Plus 1/8 P'.‘ &TI\’. (C.0.D, 2/6 exira).

g . Fiven
_dni.ly. Parta avaliable separately if required.

AMAZING NEW INVENTION

AUTOMATIC
CAR LIGHTER

ONLY 10/_

We have been lucky enoagh
te purchase 1,500 only of
these fully automatic Tar
Uigarette  Dispenser/Lighters
becausc of a frustrated export shipment., Originally
made to sell at about 45/ Robust and ipe
xemously designed to heavy chromium., Haids
packet of cigarettes ‘any make and #ize) yon reach
out with one hand, press a button and a light=d
cigarette ic 1o your hand! Can be fitted by anyane
o 2-4 minutes. lor 6 or 12 volts, fuil connecting
details—onir one wire to connect! Each ons In
own cotourcd hox, brand new and untouched.
Onply 10/-. add 1/6 P, & P,

ORDERS FROM ABROAD WELCOME BUT SORRY NO C.0.D.
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Be first to own the
only amplifier of its kind
in the world!

NEVER ANYTHING LIKE [T BEFORE — AND
ITS PERFORMANCE IS FANTASTIC

The SINCLAIR-X10 combined 10 watt amplifier and pre-
amplifier (Pats. applied for) is so advanced in design that it
outdates every type of amplifier ever made available to con-
structors, hi-fi enthusiasts, experimenters and industrial users.

FACTS YOU SHOULD KNOW
ABOUT THE X-10

Number of transistors—!|
Overall size—6 x 3 x gin.

Input Sensitivity—ImV into
IKQ

Suitable for all types of
pick-ups, microphones, etc.

Total harmonic distortion
—Less than 0.1%

Output power—I{0 watts

Output efficiency—about
959, compared with about
609, for conventional Class B
outputs

Frequency response—
5.20,000 ¢/s =+ 0.5dB

Spcaker impedance—15 Q

Damping factor—Greater
than 100

Quiescent consumption—
75mA

Supply voltage—I12 volts
FULLY GUARANTEED

The unique eleven transistor
circuit specially developed for
this amplifier solves once and
for all problems inherent in
conventional transistor amplifier
design so that users of the
Sinclair X-10 system enjoy
far better reproduction, true
10 watt output for less current
consumption (the amplifier will
run for about 3 months from
two 4/- Ever Ready 996 bat-
teries) and great savings in

NEW

space AND COST. Furthermore,
the Sinclair X-10 is so designed
that with the aid of the manual
included with each amplifier
(built or in parts) the purchaser
can select the tone control
and input matching system
appropriate to his require-
ments to make a hi-fi assembly
for very little outlay. This is truly
the amplifier of tomorrow—and
it can be yours today!

design
principles
performance

SINCLAIR X-10

COMBINED 10 WATT AMPLIFIER AND PRE-AMP
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www.americanradiohistory.com

December, 1964

Breakthrou

PRACTICAL WIRELESS

SINCLAIR

ELEVEN
TRANSISTORS

BUILT-IN
PRE-
AMPLIFIER

1mV INPUT
SENSITIVITY

UNIQUE
4 TRANSISTOR
OUTPUT STAGE

797

gh

10 WATT
OUTPUT

NO
BEAT SINK

Since its introduction the
Sinclair X-10 has oiready
been purchased by over 50
organisations including ee

6

SIZE

Plessey (U.K.) Ltd
Rolls Roycs
Tube Investments

¥ Philips Records

WILL RUN
FROM TWO
4/- BATTERIES

The Universities ¢f Ox-
ford, Cambridge, Lon-
don, Glasgow

The National Coal Boasd

G.P.O.Engineering Duga.

FOR 12 VOLT

Another Sinclair
special feature—
these 4 transis-
tors do not get hot even at
full output because the cir-
cuit converts almost 1009,
of the power from battery

or mains unit into audio power for the loudspeaker.

Price, inclusive of
all parts and In-
struction Manual
for building X-10

READY BUILT
AND  TESTED
including Instruc-
tions Manual

Mains Power
Sudpply Unit
(A.C. 200/240V)

£6-19-6
£2-14-0

£3-13-6

OPERATION

P WM is the answer!

The principle of PULSE WIDTH
MODULATION used in the X-10
is briefly as follows: A square
wave of constant voltage ampli-
tude and with a frzquency of
50Kc/s is applied to the terminals
of the load. As the load has a high
impedance at this frequency
negligible current flows through
the voice coil of the speaker.

In the absence of any input signal
the mark space ratio of the square
wave is unity—that is, the current
flows for an equal period in each
direction. When an input signal is
applied the mark-space ratio
changes with the result that there
is a net current flowing through
the voice coil which deflects the
cone, When the input signal is at

THE SINCLAIR X-10 MANUAL

Supplied with every Sinclair X-10 (purchased built or in parts)
the X-10 Manual expiains how the amplifies functions and how to
add the correct tone and volume control system to suit your
requirements exactly. A variety of systems is shown, none of which
will add more than a few shillings to the original cost of your
Sinclair X-10 amplifier, and because it is so simple to modify this
part of the assembly, further matching is very casy should you
change your type of pick-up or other input

Telephone
Comberton 682

Ministry of Defenca
Road Research Lab,

Inst. of Cancer Ressarch
Building Research Sta,
Eastern Electricity Eoard

any frequency up to 20Kc/s the
net current is an exact repliza of
the input signal and is indepan-
dent of the transfer character-
istics of the output transistors.
Thus the distortion figures can be
incredibly low.

The vital advantage of using
P.W.M. is that the output tran-
sistors act as switches and there-
fore dissipate negligible power.
Because of this we have been able
to use 5Mc/s transistors in the
output stage of the X-10. These
transistors are small and require
no heat sinks.

SINGLAIR RADIONICS LTD, COMBERTON, CAMBRIDGE
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THE WORLD'S

SINCLAIR
TR750 POWER AMPLIFIER

Designed to be used with the
Micro-6 or Slimline. Will make a
car-radio, record player, etc.

THE TR750 (for building yourself or available
ready built) measures only 2" x 2” and includes
volume control with switch. It wili provide
powerful loudspeaker reproduction from the
Micro-6 or Slimline for use as a car radio or
domestic or portable loudspeaker set. The
TR750 also has many other applications such as
record reproducer, intercom or baby alarm,
An output of 750 milliwatts for feeding into 2
standard 25-30Q) loudspeaker requires only a
10mV input into 2k€). Frequency response
30-20,000 c/s -+ |dB. Power required—9 to
12 volts.

Al parts with Ready built and
imgtructions 39/6 tested with 45/-
came to°

to instructions

SINCLAR RADIONICS LTD., COMBERTON, CAMBRIDGE Telephone: COMBERTON 682

XA

SMALLEST RADIO

HAS FANTASTIC POWER
AND PLAYS ANYWHERE

THE SINCLAIR MICRO-6 continues unchailenged as the most
remarkable receiver of its kind ever made available to the public
anywhere in the worid and thousands have already been built
It has special 6-stage circuitry and is at the same time the smaliest
set on earth. Everything except the lightweight earpiece is containec
in the smart minute white, gold and black case which is appreciabl)
smalier than a matchbox. With vernier-type tuning control
bandspread over the higher frequency end of the medium wavebanc
and powerful A.G.C. to ensure fade free reception of the mos
distant stations, the Micro-6 provides remarkable standards o
performance. Quality of reproduction is outstandingly good an(
again and again the set is reported to give excellent resuits wher
other sets cannot be used at all. The Micro-6 cannot be too high!
recommended. both as an intriguing design to build and a2 mos
practical radio to use.

@& SIZE—14/4in.x 13/y5in. x i/,in.

[+ WEIGHT—UNDER loz. INCLUDING BATTERIES

® TUNING—OVER MEDIUM WAVEBAND WITH BANDSPRE“
FOR EASY RECEPTION OF LUXEMBOURG

SINCLAIR MICRO-6

BUILD IT IN AN EVENING

Although designed to standards of

compactness never before thought
possible building s simple and
straightforward. Al parts including
MAT transistors, diodes, printed s

circuit board, I'ixhtweigh: earpiece
case and dial, and B page
instructions manual come to

*TRANSRISTA® black nylon strap for wearing 7/6
the Micro-6 like a wrist watch

MERCURY MALLORY CELL .
Type ZM312 (2 required) each 1/11 Pack of 6 1076
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THE MICRO-6 USES TH
SMALLEST
COMPONENTS
EVER
MADE
AVAILABLE
TO HOME
CONSTRUCTORS

CHASSIS
YIEW
ACTUAL SIZE

The Micro-6 uyses only 3 special Micro-Alloy Transistors in a 5 . .
completely new six stage circuit as follows:—Two stages of R.F. Mr Frank E. Holmes iz a watch and clockmaker of
amplification are followed by an efficient double-diode detector Dxton Birkenhead for whom precise time is vital.
which drives a high.gain 3-stage A.F. amplifier. Powerful A.G.C. He user his Micro-6 to check his standard clock
applied to the first R.F. stage ensures iade-free reception irom against the Greenwich Time Signal—and no doubt
gi-tant stations. Everything including ferrite rod aerial and batteries fistens to the other programmes toco, :
is contained within the elegant tiny case. The set is switched on
by inserting the plug of the earpiece.

SIX STAGE CIRCUITRY AND POWER
A.G.C.

1 _ 1
13‘: : ",F' ZnAdmI:..F. - Detector

<
<

1st A.F. n .F. ; : :
Amp. 2nd A.F. 3rd A HER MASTER'S CHDICE. Jane, tha well-loved
mp, Amp- AmP- dag of the Beckingham family in Whitchurch, Hants.
genuinaly enjoys a session with the Micro-6 although
we are not told what her favourits programmes is.
Mr W. W. Beckingham who sent the photo states

SINCLAIR MICRO-INJECTOR SINCLAIR SLIMLINE that Jane is 2 Micro-$ emthusiast (as ars the rest of

The extra-easy to build Goo Frdlgh —

pocket receiver B g e |
%

Idegs  for  wewculuers.
Has elf  contained
aerial, takes standard
PP5 batters. Measures
only 2%/, in.x 1"/ qin. x
*/,)n.Tunea over medjum
waveband. Great powes
and quality. AP part.

An invaluable aid
in fault tracing

Generates and injects a
signal into any part of
equipment at any tre-
quency from 1 kc/s.
30 mc/s. to locate
tauite rapidly.
M i
uding probe. b gold cuse. earpiece ang
- tall lnstructions. instructions come to

Bat.0u27/6%0326 | 496
UNIQUE SINCLAIR GUARANTEE

including royal biue and

— ; e

{‘"m

If you are not completely satisfied with your pu-chase (we are conydent that you i e e ot S i, el
will be delighted) your full purchase price will be refunded instantly and without A f
question. Full service facilities olways available to Sinclair ¢ S From Mr Blair, of Stokeon-Trent comes this photo

o which needs no explaiming such is the contrast
% SINCLAIR X-10—SEE PRECEDING PAGES between the old and the new in radio listening.

—————————-——————_-———_———_»—_—-|-v—--———-—r|
TO SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 1
Please send items detailed below £ s. d. | Phane; COMBERTON 682

|
|
|
I
!
!

ADDRESS <\ iuvureeesrissssssassosasmssseressasenssssssannnereess H

TOTAL £

For whieh I enclore mashirhoquelmonsy aedee

O 00e00000000N0000000EDERI0I00s0s0 00 0omctnantsed l

At AT LT TR R LT T L .

BLOCK LETTERS PW 12

I
)
1
]
®0000000000000v00000avstatan l
]
)
I
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RECEIVERS & COMPONENTS

COMPONENTS at glve-away prices!
“qransistors: Valves: Coaxial Cable:
Electrolytics: Vol Controls: Pre-sets:
Speakers: Test Meters: Recording
Tapes: Wiring Cable: Microphones:
Pick-up Cartridges; Soldering Irous:
Plugs, Sockets, Panels etc, Send a
3d. stamp for full price lists.
DIAMOND (Malil Order) Products,
(P.W.) BMC/DIA, London, wW.C.1.

RATES: 7/3 per line or panrt
thereof averiage live words to line,
winimum 2 lines. Box Noo i/- extra.

Advertisements must be prepaid and

addressed o Advertisement
Manager, “Practi Wireless,™
Tower House, J St

anpton
London B

RECEIVERS & COMPONENTS

(continued)

DIRECT TY REPLACEMENTS LTD,,
largest stockists of TV Components
in the UK. Line Output Transfor-
mers. Frame Output Transformers.
Deflector Coils for most makes.
Official sole suppliers for many set
makes. Same day Dispatch Service.
Terms C.0.D. or C.W.O. Send S.AE.
For quotes. Day and Night Telephone
GIPsy Hill 6166 126 Hamilton Road,
West Norwood, S.E.27,

TAPE RECORDING CONTROL PANELS
New, cowprising of the following very high
e components:
in. V.U, Meter 100 micro axps F.8.D. with
built-in panei U.8.H.T.
1—Double Wire Wound Potentlometer.
l—sgxnglla Wire Wound Potentiometer 1500
ohms. -
1—24-way Palngton Socket and Plug.
1 -way Paington Socket only.
1—Tape Bpeed Meter Head only.
g—Double Pole Key Switches.
1-10-position 2-gang Rotary Bwiteh,
§ 5—Push Button Bwitches
7—PFanel Lights.
The following wire wound reslstances all
+ or — 5%.
1~800 ohms 7-15 ohms 5-22 ohms
$-56 ohms 1-62 ohms 568 ohms
This must have cost $50 to make.
OUR PRICE £ 5 Carrisge and
ONLY packing 10/

C. W, WHEELHOUSE

133 BELL ROAD, HOUNSLOW, Middr
Fdephona: HOUnaiow 3501

TRANSISTORS! Glve awa
NKTI124/5 Power Type, 6
29017 4W, up to 60Mc/s, &/- each.
Post free. G. F. MILWARD 17 Peel
Close, Drayton Bassett, Stafls

price.
or 10/-.

RESISTORS! You ¢an’t resist this!
{W. 1W, 2W Polythene wrapped on
cards of 10. Mixed values and wali-
ages £2/10/- per 1,000. G. F. MIL-
WARD, 17 Peal Closs, Drayton
Bassett, Btafla

AERIAL MATCHING . TUNING UNITS

LATEST AMERICAN RELFASE BULK PURCHASE
OF 3,000

These well made tuning units made for the American
J9 '.X.-R.X. are housed in a metal case. size
4 1 4 1 10in., using a large precision calibrated acale,
are an essential plece of equipment for the serivua
7.X. or KE.X. operator. This unit will match an
untuned wire or Whip aerial to almost any short
wave receiver or transmitter, exceptionally good for
mobile top band use. This American version being
well noted a8 far superior to any other. GUARAN-
TERED BRAND NEW only $0/- post 7/
lostructions supplied.

_PYE OR INVICTA LOUDSPEAKER UNITS
Ruciosed in & brown wooden cabinet and carryving
nandle size, using » stiver speaker mesh. Complete
with 40tt. of lead and Jack plug. A 10in. heavy duty
% ohrma speaker ls used, being very useful for Groups.
Hall;, P.A. work, etc. (made for any entertainment
wse). BEAND NEW and BOXED Only £2.15.0,
oarT, 5/-, & {raction of cost.

88 T.X.-R.X. POWER UNIT
137 Input to 90V, 7.5V, 1.4V stabitised outpnt.
‘Aleo contsins L.F, amplifier. These are sold BRAND
¥EW with ¢ B.7.G. valves, oaly 50/-. P.P. 6/~

J. T. SUPPLY (Dept. D)
k387I‘IEAD(_)W LANE, LEEDS 1}

|

R & R RADIO & T V SERVICE

Dept. P.W.
MARKET STREET, BACUP, LANCE.
‘telephone 463
SALVAGE VALVES Tested before dispateh

10P14 5/- Plsz 3/6 2upi 6/
20P5 7/6 3UP16 5/
30P4 1/6  PUCsd 4/-
6F13 5/6 PCL83 5/-
EBYL .1 5/- PYsL 3/6
Er85 2 6/-  Us0L 8-
613012 GUSGT 5/= L0P13 5/8
20P3 6/ GFL  2/6 u0DI 2/~
30PL1 4/ ECCRL 3/~ s0PL2 5/
PL36 8- EYss 4/~ PY84 §/-
U329 5/~ PCL82 5/-

Speakers, Ex-TV. bin. found, 6 x din 3/6; 8in.
round, 8/-; post 2/~

Line Output Transtormers vailable. Btate set
mode} No.

Turret Tuners. 8/-, post 2/-

Scan Coils. ete, Quote set model No. with all en-
quities and 8.A.E. for prompt reply. Atl goods
subject to satisfaction or money refunded.

TRANSISTORS now half price.
unmarked but tested packets of 16;
unmarked, 1ntested packets of 40;

duds suitable as diodes packets of
80. All packets 10/- each, postage
1/-. Four packets post free C.W.0.
K. R. WHISTON (Dept. PWT), New
Mills, Stockport.

4 VALVE 4 WATT AMPLIFIER
“C** Core trans-
formers CH
Mains 110/230 volts
600 ohms of high
impedance input.
Qutput 6 ohms.
Controls: On/fOff
switch, Gain control.
Valve inspection panel.
New in makers cartons. £4.5.0.
CONVECTOR,

light.

Indicator
19 x 7 x 7in. Brand
Carr. 12/6.
Run vour mains shaver,
radio. record plaver, €tc. [rom car battery.
New type vibrator converts 12v. D.C. to 240v.

D.C. at 100mA Low Drain. Brand new
complete with spare fuses, battery clips,
etc. 25/

Carr. 7/6.

PI1C AERIATL MASTS, Tubular
steel copperised. spray finish. ring cam
locking on each section provides lor full
or any height required. Suitable all fixings
and base locations. Bottom section 1iin.

TELESCO

diameter.

%(‘)srt,. (4 section) Closed 5ft. 8in. Welght 161bs.
/- Carr. 5/-.

ng'lt. ((:(se tio;\) Closed 6ft. 61n. Welght 201bs.

751-. Carr. 5/-.

Trurther height by adding 3-4ft. Whipsections

13/6. Carr. 1/6. Speci rice (ur quantities.

CHREED  TELEPRIN RS Used

condition, £ 0.0. Carr. 30/-.
TRANSMITIER, 175-16 Mc/s 8 waveband
tuneable. grid modulation using 813. Used
complete with all valves, circuit £7.10.0.
Carriage 10/-.

MOVING COIL HEADPIONES. BRAND
NEW. Chamois padded. complete with sack
plug 15/6. Post 2/-.

ROTARY TRANSFORMERNS, 12V D.C.
input, 300V D.C., 120mA output, note size

only 4% x 2in. 15/- 1 2/6.

R.C.AL ARSKD RECEIVEIRS. Brand New.
£75. rriage 30/-.

POWER UN Type ZE12. Designed tor

N1

Canadian No. 52 recei 52/6. Carr. 5i-.
AH No. 1 set parts a able.

44 M. 11i. Dipole and rvod aerials 30/-
per set, P. & P. 5/-. Microphone with con-
necting plug 15/6. P. & P. 2/-. Battery
input and phone plugs, 5/- each. P. & P. /8.
Muny other bargains. S.A.E. all enquiries.

A. ). THOMPSON

“FILIN
. CODICOTE,
Phonet
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RECEIVERS & COMPONENTS

{continued)
NEW VALVE TESTERS £12.
Molineux, Lowfield Heath. Sussex.

CLEARANCE

New valves—10D2 10LDI1, 6F13, 61715, N
6F12, 61,19, L1, GLD20, SP4l, SP61. Td1,
TH41, U281, U282, UUb. 6133, 2545, 25486,
4: ‘5,79, all 2/6 each, P25 (6VH) 5/-P. & P,
6d., 6CY, U404. UUY at 716 each.

Used Valves—EI80, 10FL, 6F1 /6 each,
ECLB80, PY80. 6P25, 20P1, etc. 3/- each, PZ30
5/- each P. & P. vd.

Many old Radio Valves avallable A
Laminated copper 6 x 4in., 2/-; Transistor
3 ohm outbub transiormers 2/6, Tuning
Condensers 115 + 250pF with trimmers, Tl
on/off. med., long wave miniature press
switch 4/6. similar piano key switch 3/6,
pux pannels with diodes. resistors etc. (not
soldered in) 3/6, P. & P. 6d.

Huge parcel of condensers, resistors, trim-
mers, ete. (all new) 10/-, P. & P. 1/-.

6F1

at 5/- each.

Sound Vision, 137 Mouisham Street and
18 Market Road, Chelmsford

SPEAKER REPAIRS, cones fitted.
Satisfaction guaranteed. L. S.
REPAIRS, Pluckley. Ashford, Kent.

“HEATHKITS” can now be seen in
London and purchased on e€asy
terms. Free brochure. DIRECT TV
REPI.ACEMENTS LTD., Dept. PW17/9,
126 Hamilton Road, West Norwood,
S.E.27. GIPsy Hill 6166.

TUBES—FAMOUS MAKES!
MW43/69, AW43/80, MW36/24, AWw43/88
etc Fully screened, aluminised, 1009, new
(except glass). Mostly £€4.15s. (12/6 cge.).
LISTS. One Year’s Guarantee Card,
STOP PRESS!—BYI100/PY800 S57/- doz
U.26 (equivalent) 8/6 each!

P. BEARMAN, 43 Leicester Road
New Barnet, Herts. Tel.: BAR 1934

SILICON TRANSISTORS p-n-p, max
ratings 20V, 50mA, 33mW. 2uA leak:

age. Minimum beta of 10 at 5mA
1/6 each. Detector diodes 6d. B}
return”  service. LONGLAND'S 34

Hounslow Road, Hanworth, Middx.

VUL, Receivers Plog (R1392), 100 to 15
Me/s. 13 valves. B.F.0., A.G.C.. R.F. and L.}
gains, Tuning Meter. In good conditio
complete with instructions to convert t
tuneable or can be used crystal controlle
as is. £3.10.0. carringe 15/-,

Matelhing Power Supbly for 230 volts A.(
£2.5.0. Carriage 10/-.

‘Aerial Tuning Units, Made for Collir
TCS12. 1 to 12 Mefs. Good condition, 12/
Post paid.

Fiold Strength Meters, 100 to 150 Me/
Telescopic chrome aerial, 2in. round 0 -

MA. Meter. 155 valve needs 90 and 1.5 vo
batteries or can easily be replaced hy

crystal diode. 35/-. Post paid.

Test Meters for SCRS Boxed 0 - 1 M
2in. round meter, 12/6. Post paid. Above tv
items are 1n new condition.

SCR322 Ground Power Units, 230 vol

ry and clean. v come,

\ Koy with lead and jack 4/6. Post 1
H iphones low impedance with lead a
jack, new 6/6. post 1/6.

{Carriage charges apply to England &
Wales only).

(cX 4042 PORTLAN,
2= ROAD. WORTHING
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- SUPER BREAKDOWN UNIT

Remote Control Unit Type F. New in
sedled cartons, containing P.O. Refay 2,000
ohms Rasistance, 100 volt Plessey Hand
Generator, Telephone Ringing Bell A.C.
8 amp Morse Key on base, 2 D.P. D.T.
Key Switches, Double Phone Jack, moulided
5 position 6 pole Yaxlay Switch, induction
Coil tapped |-17-33 ohms. 7 Brass Screw
Terminals on panels, plus Resistors, Con-
densers, Pointer Knobs. All in a handy
metal box with hinged lid and side fasteners.
Also web carry strap. Size 10%in. x 10in. x
7in., 25/-, post free. Or items may be
purchased separately. Relay 5/« Hand
Generator 7'6, Bel! 5's, Morse Key 414,
Key Switches 5/~ pair, Double Phone Jack
2/6, Yaxiey Swictch 2/-, Ind. Coil 2/-, Termi-
nals 7 for 2/., all post free.

Also available Key Switches. 4 pole

2 throw 3/6 each or 3 position D.P.

zlus D.P. cantre off 5/« or rotary switch
pole 3 way 3/,

Bank of 4 Pye Sockets with plugs and leads
5/- set. Ever Ready Batteries, 90 volts plus
44 volts 4/6 each.

Plessey 2.4.12.25 way plugs and sockets
all 5’ pair.

lones Plugs and Sockets 4.12-18-24.32 way
all §/- pair.

Special Lightweighe 7in. x 4in., 3 ohm P.M.
Speaker §/-,

Metal Frames, suicable for stock, Job Cards,
Bins, Cr"ltu, 24in. x Sin. 12/6 per 100—

per ||

Win. RACK FITTING CABINET,
34° high by 21° deep with telescopio
drawer siides. Louvred sides. back and
top. Brand new Swedish make, £4.
only, plus B.R.3. delivery.

ECR Tube with Screen and Base with
ECR 3 data, 25/,

SUP? Tube with Screen and Base, with
data, 30/-.

2ft. Steel Telescopic Mast, 50/-.

COLLARO
AUTO CHANGE
3 sgeed Gramophone Decks
ested and guaranteed

Post free 50/- each
Brown or Cream

Cobper Lanlnate Board, single or double
gided, 5/- per square {oot panels. either
tyve 3ft. by 4ft., 33/-.

High 8tab Resistors, 5%, 6d.; 2%, 9d.;
% LU= Every six packed In T-compartment
en flnish compohent box. Unmariked.

Bpeakers. 3 ohm P.M. 5in. §/., 6in. 8/=,
7 x 4in. 7/-, 8in, §/-, 10in, 12/6.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retall Shop
4 LOWFIELD ROAD
of SHAW HEATH, STOCKPORT,
CHESHIRE,

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE
CONDENSER BARGAIN! Miniature
paper condensers, }in. x 4in. Ideal
for transistor sets. .0001, 001, 002

005, .02, 04uf. Your choicé 7/6 per
100 or £3 per :.000. G, F. MILWARD,
17 Peel Close, Drayton Bassett, Staffs.

_—

HAMMER FINISH PAINT. The
modern finlsh for electronics. Can be
brusned or sprayed  Blue or silver.
240z tins 3/6, + pint 7/6, 1 piat 15/-.
Post 6d. on any order. Trade supplied.
FINNIGAN SPECIALITY PAINTS
(PW), Mickley Square, Stocksfield,
Northumberland.

MADE '

MORSE Tasy

The famous RHYTHM RECORDED
COURSE cuts the practice time down
Lo an absoluie m'nimum!

One student, aged 20, took only 13
DAYS and another, aged 71. took
only 6 WEEKS to obtain a G.P.O.
pass certificate. If you wish to read
Morse easily and naturally, please
encose two 3d. stamps for full
explanatory booklet.

To G3CHS, THE MORSE CENTRE, 45

GREEN LANE, PURLEY, SURREY.

801
FOR SALE

(continued)

240~ ELECTRIC POWER @z
I from [2 » CAR BATYERY
“ AMIRICAN DYNAMOTOR UNIT
LR e
T a 'ummllc/ocul(u;(n EQUIPMENT. girey
wondeclul resutty Price ONITS'8 + 1t earriaga,

Sead stanped eaveiops for 12 dlestrated datais
Vo STIENTIHC PRODUCTS, CLEVELEYS, Lanes,

TESTED TRANSISTORS

All

few equivalent.
A202
|- each, Red or White Spots.

2. each, XAI01, XA102, XB103,
OA90, OC430, XAll2, XAlIl.

3l- each, OC44, OC45, ©C70,
OC71, OCsl, OC8ID, OC200,
GETI6.

new,

5-TON FACTORY CLEARANCE,
Radio, TV Electrical Components, in
mixed parcels. Example; 28lb. mixed
Parcel £1, pp 7/6d. Speakers, grilles,
valves, bases ifs. covers condensers
etc. Hundred other i{tems. S.A.E. List
and Postal Orders to P. NEWTON.
16 Shalcross Crescent Hatfield, Herts.

Lo e o B B s

ALBATROSS
ENGINEERING CO.

INSTRUMENT DIVISION

18780 High Street, Gosberton,

Spalding, Lincs.
Tel. Gosberton 458

Transistorised A.C. Millivoitmeter
* 4 Ranges. 10 m/v-100 volts.

* Input Impedance 3 Megohms.

* Response 10 c/s-50 Ke/s.

* PRICE £5.8,10, Less Case.
Translstorised Generator

* Frequency 1 Kc/s.

% Output 200 millivolts variable at 5K chms
* PRICE £1.10.8, Less Case.
Transistorised Model Control Recelver
* Frequency 27Mc/s (variable).

* 2 transistors.

* Supply 6 volts.

% PRICE sl.lé.t{.
Transistor Test Set
Mensures by Meter

* .

* Leakage. Current.

* Input resistance,

* Short Circuit.

% PRICE £5,19.8, Less Case.
Transistorised MiXer Unit
% 4 Separate channels.

% 4 Independent controls.
%* 1 Master control,

* 10 dB Gain.

% 9v. Supply.

% PRICE £5.19.8 in Case.

l

4l- each, AFli4, AFIIS5, AFII7,
OCI70, OCI71, $X658, XUl |,

51- each, OC72, OCI139, OC140,
OC204, ORP60, BY!00, GETS.

10/~ each, OC35, OC26, OC28,
GET57, 25O13. Al new, few
equivalent.

ZENER DIODES 4.7 v. to 33
volt 3 watt, 376 each. 1.5 watt,
5/- each, 7 watt, 6/~ each.

Send 3d. stamp for Eull
Price List, and Free Equiva-
lent Chart.

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

ELECTRIC
SOLDERING-IRON

FANTASTIC
BARGAIN OFFER

Lightweight Pistol Grip handle
40 watt, 240/250v. A.C. Solid
copper bit. Detachable handle
forms cover for iron when not in

gse. \g}g}x 441t bslaffrsty 3-core
ex. spensable for
every home handy- ONLY

man. A boon to model
makers and a necessity

for every wireless en- 9,6

thusiast. Offered to P, & P, 1/~
you at this new amaz-
ce

ing price.
C.H.SERVIGE (Dept. P.W.3),
Lusted Hall Lane, Tatsfield, Kent,

{continued overleaf)
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WANTED

A PROMPT CASH OFFER for your
surplus brand new Valves and
Transistors. R.H.S.. Beverley House,
Mannville Terrace. Bradford 7.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

MISCELLANEOUS

(continued)

CONVERT ANY TV SET
oscilloscope. Instructions
grams 12/8. REDMOND,
Close. Portslade, Sussex.

into an
and _dia-
42 Dean

WE BUY new valves for cash, large
or small quantities. oid types or the

latest. Send detals_ quotations hy
return. WALTONS WIRELESS
STORES, 15 Church Street, Wolver-
bampton.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WE BUY new Valves and transistors.
\Amplifiers, Short-wave Receivers and
iComponents etc, A.D.A., MANUFAC-
TURING ., 116 Alfreton Road,
Nottingham.

MISCELLANEOUS

‘A  WELL-KNOWN  British Manu-
facturer of sound equipment seeks
new ideas or inventlons and will be
glad to consider any novel develop-
ments, Please write in full confidence
w Box No, bé.

ELECTRONIC MUSIC?—

Then how about makine yourself an

electric organ? Constructional data

available—full circults, drawings and

notes! It has 5 octaves, 2 manuals and

with 24 stops—uses 41 valves.

ith its variable attack you can play
Classics and Swing.

Write NOW for free leafiet and further
detajls to C. & S.. 20 Maude Street,
Dariington, Durham. Send 24d. stamp.

LOUDSPEAKER REPAIRS, all makes,
prompt delivery, 25 years' service to
radlo trade. Dept. P.W. SOUND
SERVICE RADIO. 28 Gibbon Road,
Kingston-on-Thames.

CoIL, METAL WORK, ETC.

METAL RADIO CASES
CHASSIS ETC.

Precision Wound Supersensitive Coils
—=JDR} Dual-Range Ferrite Rod Aerial,
8 x iin. with circuits, 10/.; JDR2 Matched
Pair Dual-Range Coils with reaction and
circuits, 7'6; JDRXi Miniature Dual-
Range Coil with reaction and circuits, 3/6;
Printed Circuit Kit comprising 6 x 3in.
printed circuit (of 3 transistor Reflex Radio),
Ferrite Rod. All Coils with plans, 1876, suit-
able Cabine:, 7'6; Radio or Instrument
Case, crackle finished, 8 x 5 x 4in. with
handles and fronc panei, 18/6. Add i1-P. &
P., over 10/- add 20-,

Production Undertaken of Coils, Chassis,
Metal Cases, lowest prices consistent with
quality., TRADE ENQUIRIES INVITED,

JETRONIC ENGINEERING CO.

(Dept. PW 1), 9 Wastern Road, Hove
Catalogue of Coil Range, Mewl Work, el Il

3

ALUMINIUM

Sheet for Radio Chassis and general
use.

Cut to size. Also Brass. Copper,

i Sheets, Tubes, Rods,
sections, ete. Write tor FREE
"RATED PRICLE LINST. Callers

SENMOR METALS, Dept. R/§
33 st. Johns Road, Isleworth, Middx.
ISL: 0312,

SERVICE SHEETS

SERVICE SHEETS for all
Radio and TV 1925-1964. Prices from
1/- with free fault finding guxde.
S A.E. inquiries. Catalogues of 6,000
models. 1/6, Valves, modern and
obsolete. Radio/TV_ Books. S.A.E.
Lsts. HAMILTON RADIO., Western
Road, St. Leonards. Sussex.

makes of

S.E.S. SERVICE SHEETS for all TV
Radio and Tape Recorders. ete. List
1/6 plus S.A.E. SUN ELECTRICAL

B George's Road,

SERVICE SHEETS, also current and

obsolete  Valves for sale JOHN
GILBERT TELEVISION, 1b Shep-
herd’'s Bush Road, London, wi2.
Phone: SHE 8441.

SERVICE SHEETS

4!. ea., plus postage
We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc., in the country, and can
supply by return of post.
To obtain the Service Sheet you
require, please complete the at-
tached coupon:
From:

Name:
Address:

7o s.p. DISTRIBUTORS
44 Old Bond St., London, W.I
Please supply Service Sheets for the
following :

Make:

Model NO. e RadiofTV
Make:

Model No.iemnen - Radio/TV
Make: ..o
Model No.:. ..Radio/TV

| also require list of Service Sheets
at 116.

| also require list of Manuals at /-

(please delete items not applicable)

| enclose remittance of ommm—— —
MAIL ORDERS ONLY

www.americanradiohistorv.com
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SERVICE SHEETS
(continued)

SERVICE SHEETS, Rudio and Teie-
vis.on, 3/8 post paid. VEST AND
EMERY, 17 Holigarth St., Durham.

SERVICE SHEETS: Radio, TV. 5000
models. List 1/-. S.A E. inquiries.
TELRAY. 1! Maudland Bank. Preston.

SOUND RECORDING

A UNIQUE BUY! Recording tape top
brand. 7in. 2.400 fu. D P. 25/-; 5iin.
1,200 ft. 19/6d, P. & P. 1/6d. ver
spool. Bargains in all sizes. S.A.E.
for list. We repair. buy and sell
recorders. E. C. Kingsev & Co. Lid.,
133 Tottenham Court Road, Londoan.

METAL WORK

"CABINETS e CASES
CHASSIS
Anything in metal. 1 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

METAL WORK. All types cabinets,
chass.s, racks etc. to your specifica-
tions. PHILPOTTS METAL

LTD., Chapman St., Loughborough.

BUSINESS OPPORTUNITIES

IF YOU are a Self-employed TV
Service Engineer Wwishing to Increase
your profits by at least 25% and
receive free technical informatinn
send S.A.E. for details to Box No. 55.

SITUATIONS VACANT
1.E.R.E. CITY AND GUILDS _and
R.T.E.B. exams. Specialised 1.CS.

home-study course will ensure
success. For details of wide range of
exam and diplomga courses in Radio
TV uand Electronics. also new practl
cal courses with kits  write 10 1.C.s
(Dept. 542), Purkgule Roud. l.ondor
S.W.11.

A.M.1.Mech.E.,
Guilds, G.C.E.,

A.M.L.E.R.E.,, City &
ete.. brings high pa;
and security. 'No pass—no fee’
terms. Qver 95¢, successes, Fo
details of Exams and courses in al
branches of Engineering. Buildine
Flectronies, etc. write for 148-pas
handbook — FREE, B.LET. (Dep!
2428), London, W.8.

TY _and Cit
& Guilds,
“No pass—no fee”
succe _ Tor details of exams an
home training courses (includin
practical apparatus in all branch¢
of radio TV and_ electronics} wril
tar 148-Dace Handbook—ftree. B.LE.
(Dept. 2i2Q), & Wright's Lan
London W& .

Radio—A.M.I.LER.E,
R.T E.B, Cert., etc, 0
terms over 95¢



www.americanradiohistory.com

December, 1964

SITUATIONS VACANT

(continued)

RADIO AND TV Exam. and Courses
by Britain's finest Home-study Schoo!.
Coaching for Brit.I.R.E. City and
Guilds. Amateur's Licence, RT.E.B.,
P.M.G. Cert.. etc. FREE brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

RADIO
wanted

COMPONENTS, assistant
for shop and Mail-order.
exce.lent prospects for the Tighy
applicant. Apply in writing first to
HOME RADIO (Mitcham) LTD.,
Mitcham, Surrey,

RADIO TECHNICIAN

A number of suitably qualified candidates
will be required for training, leading to
permanent and pensionable employment.
{(Normaily 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/Electronics workshop experience.
They must offer at least "O" level GCE
passes in English Language, Maths andjor
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 ac
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 regulations
apply.

Apply :
RECRUITMENT OFFICER (RT 37)
Gover C ication

Oakley, Priors Road,
Cheltenham.

Headquarters,

EDUCATIONAL

RADIO OFFICERS see the world.
Seagoing and shore appointmen:s.
Our many recent successes provide
additional trainee wvacancies during
1864/65. Day and Boarding Students,
Grants and scholarships available.
Stamp- for Prospectus, WIRELESS
COLLEGE, Colwyn Bay.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

EDUCATIONAL
(continued)
THE INCORPORATED PRACT!.
TIONERS in Radio and Electronics

(LP.R.E. Lid.). Membership Condi-
tion ~booklet 1/-. Sample copy of
LP.R.E. Official Journal 2,2 post free.
Dept. B Secretary. 32 Kidmore Road.
Caversham, Reading, Berks,

X —b + Vipa_gac

DON'T FUMBLE
with  Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way.

Ist lesson

and details ||

FREE

The Dryden Schoo! of
UNDERSTANDABLE MATHEMATICS
Il J. Dryden Chambers, Oxford
[ ] St., London w.i.

m Name
B Address

]
]
ERFARE""RENE RGN

RECOME “TECHNICALLY OQUALJ.
FIED" in your spare time. Guaran-
teed Diploma and Exam Home-study
Courses in Radio, TV Servicing and
Maintenance. R.T.E.B.. City
Guilds etc. Highly informative
page Gulde—FREE, CHAMBERS
COLLEGE (Dept. 363), 148, Holborn,
London, E.C.1.

EEERD

TRAIN-FOR.SUCCESS

TWITHICS =
Study at home for a progressive
post in Radio, TV and Elcctro-
nics. Expert tuition for L.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 prospectus and find out
how ICS can help you in your career.

ICs DEPT. 541 PARKGATE ROAD.
LONDON. s.w.Il.

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE
BRISTOL TECHNICAL COLLEGE
Principal: E. Poole, B.Sc. (Eng.), M.I.Mech.E., M.I.Prod.E.
CAREERS IN RADIO AND RADAR

Marine Radio Officers

2-year full-time course for young men
aged 16 upwards, leading to fst and 2nd
class P.M.G. Certificates and M.O.T
Radar Maintenance Certificate.

Conversion Course (2nd class to Ist class).
R Courses (for Full or Restricted
Licence).

Aircraft Radio Maintenance
Engineers

2-year full-time course for A.R.M.E.

Licences, categories A & B,

Courses for Radar Rating in association
with the above.

Training given on the latest types of Marine and Aircraft Equipment in newly equipped
Laboratories at

THE SCHOOL OF RADIO AND RADAR
Senior Lecturer: F. E. Barltrop

For details write to:

The Registrar. Bristol Technical College, Ashley Down, Bristol 7

803

BOOKS & PUBLICATIONS
FIND TV SET TROUBLES IN
MINUTES from the greut book. The
Principles of TV Receiver Servicing,
10/6 all book houses and radio whole-
Salers, If not in stock fram Dept. B
Secretary, 32 Kidmore Raad, Caver-
sham, Reading, Berks.

RADIO BOOKS

TELEVISION & RADAR ENCYC.
Published Price 30/.. Book Bargain
INDUSTRIAL TELEVISION

Publishied Price 15/~ Book Bargain 4/8
J REOQ FOR BEG 8/68
OR BEG

3 ERS 8/8
OR BEGINNERS 8/8
c ACOUSTICS by Briggs 11/6
ahout Loudspeakers by Briggs 8/6
Handhook by Briggs 8/8
LLOSCOPE Book 5/6
an Oscilioscope 7I-
LOSCOPE Equinment 5/8
. for Andio Amp. %/§
Ref. Transistor Cirets, 13/6
)R Cireuits for Radio
1 of Models 8/~
RONIC Novelties b/6
"RONIC GADGISES 5/~
) Valve Data “ Wireless World” 8/6
R'S Guide to Radio,

9/6

ion 9/6
Transistor Circuits for .
% 2
s LECTRONIC Circuits
I"arts [ and I1 19/- each

In the Pictorial Approach to Learning
series. The aim of this two part series s to
llustrate and explain a selecticn of the
principal circults used in electronic engin-
eering, both valve and transistor circuits
are jllustrated and exblained in the picture
caption technique.

All books include postage. List S.A.E.
SELRAY BOOK CO.

60 1IAYES HILL, HAYES, BROMLEY
KENT, Tet. HURstway 1818

PUNCH
& you need/

HOLE PUNCHES
lestantType

2" diameter ... e 6710 ea.
Screw-up Type

43" diameter Toggle switch 876
H " e Ble
g " B7G e 9
3 " B8A, B9A... 9re
# o0 1.1 .-
[ " [
1” . tirga
13" diameter Int, o 134
[ m e e 672
i N o 18719
14" " B9G 21’8,
13" . 24/4
255" " Meter 33,

Comgplete Set £9.3.6.
No extra charge for postage and packing
in the UK.

Oliver & Randall Lid

Dept. 7
7 KELSEY PARK ROAD
BECKENHAM, KENT
Tel.: Beckenham 8161
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‘I’EM]-AUTOMTIC “BUG” SUPER
SPEED MORSE KEY

7 adjustments, preci-

slon tooled. speed

adjustable,

§* Welght 2ilb.
A Price ~ £4.12.6,
ald.

post pi
TRANSISTORISED
MORSE OSCILLATOR
Wtted 2tin. Moving Coil Speaker. Uses
type PP3 or equiv. 9 v. battery. Complete
with latest design Morse Key. 22/6, plus
LUEP. &P,
TRANSISTORS
0C41 %/« OC84* 10/~ GET573 12/8
OC45* 5/« OCI39 12/ 2G110 17/8
,OCT1 5/ OCL 19/- 2N458 20/
oc2* 7f- OCl71 10/6 SB345 76
QCT3 8/~ OC200 10/8 C107 14/6
QC15 7/« ©OC201 '21/- AFll4 11/-
0C78 @/~ OC203 14/ AFIll 10/6
ocT77 9/- GETI04 6/- AFl16 10/-
odsl* 8/~ GET05 10/~ AFLT '9/6
Available in matched pairs.
SIEMENS SEALED HIGH SPEED
RELAYS

H96A, 2.2 ohm+2.2 ohm, new .. .. 12/8
HE9B, 50 oh +50 ohm, new . .. 12/6
HO6C, 145 ohm+145 ohm, new .. .. 12/8

5D, 500 ohm +500 ohm, new .. ..o 12/8
HO6K, 1700 ohm +1700 ohin, ex-equip... 16/8

SERVICE TRADING €O

PRACTICAL WIRELESS

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/8.

The ideal instrument for workshop, lab. or
factory. This wonderful device enables you
to ‘‘freeze’’ motion and examine moving
parts as stationary. We supply a simple
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and quickly construct
& unit for infinite variety of speeds. from 1
fiash in several seconds to several thousands
per minute, New modified circuits bring

rice down to 37/6 plus 3/- P, & P,

SP?2 (V229 STROBOTRON FLASH-
TUBE made by Ferranti, brand new. 1.O.

base. Price 15/-. P. & P. 1-.

YARIABLE £4 10 u

VOLTAGE . .
TRANSFORMER Post Paid
Input 230 v. A.C. Output
0-260 v. at 1 amp., fully
shrouded, new, Also avalilable
2.5, 5, 8, 10, 12 and 20 amp.
- Write for details.
LIGHT SENSITIVE SWITCH
Kit of parts, including ORP .12 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circuit, etc,, price 25/-
plus 2/6 P, & P. ORP .12 including
circuit. 10/6 each, plus 1/- P. & P.

D.C. AMMETERS
0-15 amp. D.C. M,

.. 1218
116

/Coil 2in. round
0-5 amp, D.C. M.L. 2tin. round .. 0o
0-500 Microamp, sub-min, lin. dia.
Scaled 0-1 milliamp. .. a0 .. 21
Postage extra.

All Mall Orders. Also Callers at:

PADGETTS RADIO STORES
OLD TOWN HALL, KNOWLER HILL,
LIVERSEDGE, YORKS

Telephone: Cleckheaton 2866

ngu Phase 230 V. 1400 r.p.m. { h.p, motor
with pulley, £6/~ Less pulley, 24/-. Fully
gusaranteed ex-washing machine. CarT. 8/8.
\One Sixth H.P. Motor 15/~ Post 6/S.

New Indicator Unit, C.R.T. 100. Complete
with two tubes. type VCRX393 and VCRX298
plus 21 small valves, also complete with 0 to
1 mlmam{; meter. Relays removed, 57/-
or less valves 32/-, Carr. 10/-. Sorry no
dstails on the unit. .

‘New Boxed Test Set. 100 only. Type 350,
‘complete with 3¢ meter 1000 ohms per voit
Eammew with case. No detalls. 37/8. Post

New Condenser Parcel. Mized Bend
8/~ Post pald.
New 12in. Speaker with built in tweeter.
15 or 3 ohms, £8/8. Post pald.
P.M. Speakers, all 3 ohm, ex-TV Sets
8in, round. 8 x 4in, and 5in., 3/s Post 2/-.
€ for 20/~ Post paid. 8in. round, 6/~ Post
2i-. 71 40, 6/-. Post 2/-.
VALVE LIST
Ex eguipment, 3 months guarantoe.
Al Post Paid

ELS1 16, 20L1 5/- | PL38 8/=
ECL80 2/~ | 20P3 4/~ | PY8O 3/
ECC83 3/- | 20P4 8:6 | PL82 3/-
EY51 2/6 | 20P1 4/- | PL83 3{-
EBF80 4/6 | U0 8/6 | PL33 31-
EB91 ¢d. | U281 B/~ | PY81 31
EL38 5/~ | U232 5/ | PY82 3/-
EF91 8d. | U329 5/~ | PCF80  4/-
6F1 1~ | K bi= | PCC84 4/-
8r14 bi- | KT66 g8/= | VRI150/30 3/~
6F15 b/- | 6V6GT 4/- | 1T4 1/9
6LD2  b/- | 6B8 1/6 | 12AT7 3/

0C2 Bl- | 6K25 bi- | 8CHE 1/8

0F1 1/- | 6P25 3/6 | 6X4 3/-
10P13 b/~ | 6U4 5/- | R18 3/6
10P14 b/- | PY33 8/- | ARP12 1/8
20D1 2/- | PL8L 41- | 807 5/~
EF50 doz. 6/=; 6K7 1/3, doz. 10/-; 6V8 1/8,

1/-,
doz. 18/-; 6K8 1/9, doz. 18/-
Bend S.A.E. for rare valve enquiry.
Breaking .up Mark I Type 13 Sets.
Meter, micro-amp., b/~ Post 1/9. Jack
Bocket 1/-. Post 6d. Doz. 10f-. Post pald,
Jack 1/5. Post 6d. Toggle Switch Metal
@d. Post 6d. Doz, 10/-. Post paid,
. 3000 1/9. Post 19, Doz. 20/-. Post pald.
' Any other spare send 2/- plus Post to cover.
TV Sets. 13 channels. Untested but com-
;e}ete. 14in, 30/~ 17in. 50/~ Carr, 10/~
‘$Well packed but sent at owner's risk.
Reclaimed Tubes. Six months guarantee.
14in. M Carr. 716,

> d and Mazda 1%/~
17in. 30/ Carr. T/6

47-49 High St., Kingston-on-Thames
Telephone : Kingston 9450, Closed S aturday.

December, 1964

ULTRA VIOLET BULBS

Easy to use source of UV for dozens of prao-
tical and experimental uses.

12 volt 36 watt AC/DC SBC 6/8. P, & P. 1/-.
12 volt 60 watt AC/DC SBC 8/6. P. & P. 1/~
Transformer to suit the above: Input 200-
240 A.C. Output 12 Volt A.C. 36 watt. lGI?.
P. & P. 2/6. Input 200-240 A.C, Output 12 volt
A.C. 60 watt, 22/6. P. & P, 3/6.

Set of four colours FLUORESCENT Paint.
Orange, Yellow, Green and Red, in oz, tins,
Ideal for use with the above Ultra Violet
Bulbs, 8/6. P. & P. 1/6.

VAN DFE GRAAFF ELE: TR O-STATIC

o GENERATUR, fitted with
Motor drive for 230 v. A.C.
giving a potential of approx.
50,000 volts. Supplied absolu~
tely complete, including
accessories for carrying out
a number of interesting
experiments, and full instruc-
tions. This instrument
is completely safe, and
ideally suited for School
demonstrations, Price
£6.6.0, plus 4~ P. & P.

A.C, VOLTMETERS
0-15 v. A.C.M.I. 2tin. Flush Round .. 12/6
0-200v. A.C, Rect. M/Coil 3tin. Type W23 45/~
0-300 v. A.C, M.L. 2kin. Flush Round.. 22/8
0-300 v. A.C. Rect. M/Coll 2Hn... o9 9/~
0-300 v. A.C. Rect, M/Coil 3¢in. type W23 55/-
A.C. AMMETERS
0-1, 0-5, 0-10, 0-15, 0-20 arap., Flush Round,
2¢in. dia. All at 21/- each.

Personal Callers onlv: 9 Little News-
port St., London, W.C.2, Tel, Ger0578
(off Leicester Square)

RES/CAP. BRIDGE %2/
. p. & p. 216
Checks all types of resistors, condensers
6 RANGES
Built in | hour, Direct reading
READY CALIBRATED
Stamp for decails of this and other kits.

RADIO MAIL (Dept. G)

Raleigh Street, Nottingh.

Raleigh Mews,

BBC2 (625 LINE) TV AERIALS

AMast Mounting Arrays, 9 element 45/«
wide spaced high gain, 11 element 55/-; 14
element  62/6. Wall Mounting with
Cranhed Arm, 9 element 60/-; wide spaced
high gain, 11 element 67/8: 14 element
75/, Chimney Arrays Complete, 9 ele-
ment 72/-; wide spaced high gain, 11 ele-
ment 80/-; 14 element 87/6. Loft Arrays,
7 element 32/8; wide spaced high gain, 11
element, with Tllting Arm, 62/6; 14 ele-
ment 70/-. All high gZain units have
special Multi-rod Retlector. Low loss
co-axial cable 1/ per yard.

BBC . ITV . F.M. AERIALS

© B.B.C. (Band 1). Tele-

scopic 1oft 21/-. External
/D 30/-.

LT.V. (Band 3). 3 Ele-
ment loft array 25/-. 5
element 35/-. Wall mount-
ing. 3 element 35/~ 5
element 45/-.
Comblned B.B.C./LT.V.
Loft 1+3, 41/3; 1+5. 48/9;
Wall mounting 143, 56/3;
1+5, 63/9; Chimney 1+3
63/9; 1+5. 71/3.

F.M. (Band 2). Loft S/D 12/6. *H", 30/-.
3'element. 52/68, External units avallable
Co-ax cable 8d. vd.. Co-ax plues, 1/3.
Outlet boxes 4/6. Diplexer Crossover
Boxes, 12/6. C.W.0. or C.0.D. P, & P. 3/-.
Send 6d. stamps for illustrated lsts.

K.V.A. ELECTRONICS (Dept P.W.)
3b, Godstone Road, Kenley, Surrey.
CRO 2527

A.R.R.L. AMATEURS RADIO
HANDBOOK 1964

New Edition 36/-. Postage 2/6.
Transistor Ignition Systems by Brice
Ward, 20/-, postage 1/-.

101 Ways to use your Signal Generator
by Middleton, 18/-, postage 1/-.
Aerial Handbook new ed. by Briggs. 8/6,
postage 1/-.
An Electronlie Organ for the Home
Constructor, new ed. by Douglas, 20/~
postage 1/-.
T.V. Fault Finding. new ed. by Data. 6/~
postage 6d.
Introduction to Lasers and Masers by
Lytel, 16/-, postage 1/-.

by Smith, 20/~

Know your Oscilloscope
postage 1/-.

Hi-Fi Year Book 1964, 10/6, postage 1/-.
UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

Multimeters, Illus. leaflet on request
EPI0K, 10,000 0.p.v., 65/-, post 1/6; EP30K
30,000 o.p.v., 95/6, post 2/-; EPS0K, 50,00
o.p.v.. 130/, post 2/6. Leather case fo
EP30K. 15/6, EPS0K, 23/-, post 1/3.
Multimeter Kit. 18,000 0.p.v., 85/~
Precision Wirewound Resistors 1W
1 ohm to 5K 1%, 3/-; to 20K, 4/3; 1% add 3¢
Your value wound to order.
Wirewound Shunts made to your require
ments.

High Stab. Resistors. W 1%, 2/~ Fu
standard range plus many special valuel
Football Pool Computer and simple ani
logue computer circuits, 3/6.

Noughts and Crosses Machine, circult 3/

Meters. Brand new miniature fiush meter
0-50 A, 32/6; 0-500uA, 0-1mA. 22/6, post 1/
3 in. O-lmA. 35/~ post 1/3. Internal re
measured On request.

High Resistance Phones,
signal Injector Kit, 10/-, post 1/-.

TX Chassis, Small batt., 6 valve, 65 par
ine. mike tran. less valves, 2/6, post 2

Crystal Diodes, 2/8 doz., post 6d.
100 Reslstors, 1, 2 and 5% assorted. 8

Special, 100pF. 1000DF. 10,000pF 2%, 1
100, 10K, 1 Meg. 2%, 9d.

Planet Instrument Co.

10/, post 1L

25 DOMINION AVENUE, LEEDS 1
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December, 1964 PRACTICAL WIRELESS 805
Head OMce and Warebouse: - T T & i Letall 8hop: .
puwestsovrmnecrove ) & 1 AEKRO SE RVICES LTI, &5t oms roan
LONDON w2 ®  LONDON w1
Tei. PARK 5841/2/3 Please send aii correspondence and Mail Orders to the Head Offioe Tel. LANZham 8408
Ofs  SIMAGT  BLBJIGT  YELIKTUT T 00OV 17@IDK®  7/6ECHI 8 ENI 10/~PYSL  5/8/UUL0  8/mUVSS  BjmX6s  8/-
OB2  8/-8AHS 10/-6K7  6/-'12K8 10/ 807 Dl-DRG WGECUSL 6 EYSL T-PYS2 BUY2L  BWSIM  8/X7n 181
QB3 8-UAJs  9-6K8  B/UI2QTGT 5/Z 208 80/ DLin 12/ Lias TBEVSL 8. PYN3 6/-(UYSL  5/6'X63  8/6
OC3  €/-6AKS5  5/B6K~GT 8/~ 10AQS 20/- DL63  10/-[BCL80  8/61KY33  9/8 PYss  8/@
oDn3 8/-6AK6 T, 9/-114BGBG 14/- LG9 12/6 ECLS2  7/B[LY<6  6/-[PY&00 /6| TRANSISTORS

81r0t 60/-DLI0  7)- hoLes 5/8GQv 0.5 (VU6 8/-0CTO 8/~ OCL38 13/-
7 z 8/~ DL73 12/~ 478 Joczs 17/8 0TI 81- 0ci70 Bi-
o RISV - 10/-'QQvos.10 |OCI5 16/~ 0CTz  8)- OCi7l 9l
8- <|3117‘u'r 5;: 2/- LY p| 10/- 35/-[0C3 8- 0CT5 /- 00504 1076
B 6NN TGT a/g20 6/- 15/-TT15  85-0U44  6/-0L75 6/
2278,y 1070[2000  12/-bos 5/ 20/-{TT21 82/ UCHS - B- 0CT7 8-
POt 7/0 5AGU 5/~ 9394 -1EisL 15/-1 32/ Sets of two watched OC81 and one
8/-)8Y I8105L6GT 8/- 5508 Jul 11/-(QLsLD, 12/6
ive 9/-03374G 704 wC 1400 a38e 3 11/|R-C.A 28410 (OCas) 378
LAl 7812575 0 BOSO 8/l §/-OCPT1 B4 0/, g N4l 0C 38
l6x [-12546GT 8/8[6146 8/0/EIR0  5/-ORPI2 12/.) 12/g/G-BC. GETLL5, " 7fe; GETS!3, 20)-
5653 4001 5/-lErss  10/-|ORPSG 10/ 13/, Matched pair of GETS73, 85/
gl- 30015 10/-I9002 I-IER8S  g/-Pess 12/ 14/-/MICKO-ALLOY: MATI01, 8/68; MAT121
i~ ‘LPGB 6/8 lk:t;; 15;- 12/-(8/8; T1166 (simitar to MATIO0L), 6/a.
EFR9  4gg[PC L T
}g;- FIRST QUALITY EF91 4’/.’ PUCHS  5/8 1,;5. SEMICONDUCTOR RECTIFIERS
= 'EFo3 PCCBS 7| (i vjgl(llall wave diodes)
7-FULLY GUARANTEED Harhoess 10/610 3 Buo a1g 1Y 100, 200pv.s 430mA, Sillcon 7/
7 VALVES FOR EX 5/.“’0&.‘7*9 10/-|( s pa2 8/ BY 10, 800y, Semps, Silicon 7/6
}20;- T0C 10/=[1CC139 10/ 175047 glglGduM, 200 om/goomA. Germ. g;g
- | Bf-'ICF8Y 6oy Bk L UJIM, 300p.v., 400/800wmA, Germ.
2 § K DELIVERY |t BIZPUES: 71U aiglGITH, B 500/1000mA. iy
- LUP60 10/-/PCESE  8jejBrug 7). \ER DIODES
Wiloctr 12100008 gimsen 7 B3 1gfglpcies  grlo 5121 11/- EE;“?,Eaﬁs‘?,ﬁﬁ’R‘.’pﬁfm
FGBORS  SI-lAZL  GifEBCSL /6IFLSE  10js CCESOL 10/ G0N 8/-VRT (7.0v); VROB (0.0v); VRIOE (10v);
/ 718130511 AzIS DHEBEN GGIELIS 1T6IPCPR02 10/-IUCCES  676]vnagsts (4.25v);  VRATSB  (4.76v):
8/~ 10LDIL 10/- 501 17 ALSL GLIBBESR GIGIELL T/ PCRN0G 13/ UCENO /61y 1asnn (5.20%)% VRSTS  (B.25%):
17/-]10P13  12/613 17, opil GleLbRey @oRLe BLPCLSL 0GiaL sfalviasen g o 6/8. '
6/ 10P14 12/815114 1 5/-[EC80  8/.lELSL  8/6|PCLy2 UCH42 7/6 = DoV Al
9l PAHTUT | 1178ICBLL  15)2ECas 12/-'ELs4  6/-|PCLS3  8/3/G(lin] 7/- CATHODE RAY TUBES
12/ 5/-(35a: CL33 B/ U0 2/6/ EL83 8/-|PCLNM 5= U(Li2 8/« VCRLSBA 25/-; VCILHT 80/-;
15/-[“Aug L-85L6GT 7/-(CY3L  g/8|E00s] 6/-|LL38 — 7/BIPCLYS  8/8|CLs3 10/-/08D ar 09J 80/-; GCP1 30/-.
g/. 12400 g;- 35W4 DAC32 Tl |ECedz 4)-ELS2L 8/-‘ oL g;-w Vs T8 hiopEs )
/o 1 -195740 DAPTO  7/a ECUSU 9/ IELe22  8/./PL36 -[Urs2  77g/ R
BIIZATI  4-355GT 61ZDAFYL 4/B[ECM  Jo[ENAL o PLOY 11 umes S8SIn. 15/ oar0 o oasse US
6/612AUG 815085 7.LAFS2 6/-[ECCES  6/6|Fy3s 9/8 L3l 7. \Upes 7| GEX54 s// OAl  2/- OA21L 7/6
8/-|12AU7  5/- 50Cs 8/6DAFIG  6/-ECCS8 10/-IEMSO  §/8PLs2  5/6{UKS6 10/ -
6A3 8/-l6F23  9/g/12AX7T  8/-l50C1)6G25/-\DFGs 6/ ECFSN 7/s EMsL - 7/8(PLE3  6/-UF8Y  6/- )\ wnen sendiDg cash with order
$A%,  SEIF2s 11/-12BA6  B/-SOLUGT /6IDFT2  7/EGESz 7T/6|Evs &) bl 9/6IULIL 78| please tmclude 2/6 in £ for postage
GAB4  8/68/6F28  10/-|12BEG  5/~85A1 DF91 8/~ ECF86 11/-[EMS3  8/-[PL500 15/-UL.84 g/ 204 Bandli
OAF4  11/-6F33 8/-|12BH7 8/-85A%2 DF96 6[-)ECH'21 10/-EMST T PYSL iauMs 7 jAdbandies oo 1.
6AGS  2/8l634 BI-11257GT 7/6900G  20/-IDE®1  5/-lECUs 12elENI1  10:lbvas  eluUs. e .

FIRST-CLASS RADIO

AND T/V COURSES...

GET A CERTIFICATE]

After brief, intensely interesting study
—undertaken at home In your spare
time—YOU can secure a recognised
qualification or extend your know'edge
of Radio and T.V, Let us show you how.

—— FREE GUIDE ——

The New Free Guide contains 20
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
industry. Chambers College pro-
vides first rate postal courses for
Radio Amateurs’ Exam., R.T.E,B.
Servicing Cert., C. & C. Telecoms.,
AMLERE  Guide also gives
details of range of diploma courses
in Radio/T.V. Servicing, Electronics
and other branches of engineering,
together with particulars of our
remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this

invaluable publication. |t may well

prove to be the turning point in your
career.

FOUNDED 1885-—OVER !
b— 150,000 SUCCESSES ___|
CHAMBERS COLLEGE

(@ncorp. National Inst. of Engineering)
(Dept. 461), 148 HOLBORN
LONDON, E.C.}

Get your copy NOW . . .
“PRACTICAL WIRELESS”
RADIO AND TELEVISION
REFERENCE DATA

Contains full details of colour codes;

everyday formulae, for calculating
values of biasing components,
dividers, resonance, gain, etc.: ae
dimensions; a quick frequency-wavelen
conversion table: stations and frequenc

the

potential

rial
gth
ies;

common symbols and abbreviations; notes
on amateur radio and a list of call-sign pre-
fixes: communication receiver I.E.s; wire
and cable data; battery equivalents: valve,
transistors and picture tube pin connections,

bases, ratings and equivalencs.

Ilustrated.

10s. 6d. FROM ALL BOOKSELLERS
« .« 0r, in case of difficulty I1s. 6d. by post from

GEORGE NEWNES LTD., Tower
Southampton Street, London, W.C.2.

House,

2 mernes 4

The thrills of VHF Amateur Radio
can now be yours for as low as 42/6
complete kit (by post, carriage and
packing 2/6 extra). Tuning range
70-150 Mc/s. Stamped addressed
envelope for free copy of literature
and full detalls. Newcomers to
Short-Wave Radio ask for detalls of
the famous “‘Globe-King” kits and
receivers. Home and Overseas Sales,

JOHNSONS (Radio)

8t. Martins Gate, Worcester

www.americanradiohistorv.c
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AN ELECTRONIC
ORGAN FOR THE HOME
CONSTRUCTOR

by A. Douglas
20/- Postage 1/«

BASIC THEORY AND APPLICA-
TION OF TRANSISTORS by U.S

Army, 10/, Postage /-,
TRANSISTOR IGNITION $YS-
TEMS HANDBO OK by Brice Ward,
20/- Postage 9d.

A BEGINNER'S GUIDE TO
RADIO 8/6 Postage 6d.
ELECTRONIC TEST INSTRU.-

MENT HANDBOOK by Joseph A.
Risse, 35/- Postage |/-.

BEGINNER'S GUIDE TO ELECT-
RONICS by Terence L. Squires, 15/«
Postage 8d.

SHORT WAVE AMATEUR
RADIO by ). Schaap, 21/~ Postage I/,

RADIO CONTROL FOR MODELS,
SHIPS, BOATS AND AIRCRAFT
by F. C. Judd, I5/- Postage I/-,

COMPLETE CATALOGUE i/.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
19-21 PRAED STREET
LONDONMN, W.2

Phone: PADd ngion 4185
Open 6 days 9-6 pom.

m
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NOW ANYONE CAN
AFFORD TO TRAIN TO

BE AN EXPERT IN RADIO,
TV, AND ELECTRONICS

Anyone can afford these i urse! d d this tical
traini N licated t

PRACTICAL WIRELESS

December, 1964

Phone IDUKE & CO. (LONDON) LTD.| sume
ILFord 621/3 Romford Road, Manor Park. E.12 |For Free
6001/2/3 Liverpoo} St.—Manor Pk.—10 mins. List

REGUNNED TUBES

\\

yone can
ics to hold yon back—No old fashi d

obscure explanations to frustrate you!

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 “¥now-how" of an expert!

Compares favourably with some courses costing very much more! By creating
s maes market through large volume sales and eliminating individual letter
writing we are able to pass on thesc savings directly to youl

Each course is printed on extra large quarto size sheets and bound into ons
manual to simplify handling and distribution.

Ploase select the course most suitable for your req from the

59/6

. Guaranteed
21 in.| 99/6
Carr. 106. Add
10/- refundable
15,14
- (110° Tubes in
12in. stock).
17in. — 35/ 14in. — 15/,
Carriage 5/- Satisfaction Guaranteed.

No. 1. RADIO COURSE. Fundamental facts—Electrons—Conduct and
insulators—Radio ‘Batteries—Circuits— Magnetism—Ohm’a Law—Resistor
Coiour Code—Chart—What resistor  to Electro-Magneti El 0=
magnetlc Inducti Self Inducti Radio Freq y Ind Capacity
Coupling—1.F. Transformers—Radio Coils—Radio Capacitors—The Farad—
Dielectric—Capacitor Colour Code—Alternating Current Theory & Filtere—
React: D i Charta to lculate Capacity Frequency and
Inductance—Handy Radio Formulae—Practical Aspects of Radio Servicing—
Radio Valves—Transistor Theory—N Type Germanium—P Type Germanjum—
Diode Action—Transistor Action—D.C. Stabllization—Transistor Bias Adjust-
ment—R.F. A i i e, terodyne Principl A.V.C. Power Sup-
pllu—Meten—Mu}ﬁtesteu and Valve Testers—Point to Point Bervicing,
Blgnal Generators and 8ignal Tracers—Using an Oscilloscope for Bervicing—
A t—A it and P.A. t—High Fidelity—Advantages of
Inverse Feedback-—Speakers—Frequency Modulation—How to Obtain Radio
Jobe. Price for the complete conrge. ONLY 38/-. Plus postage 1/6.
No. 2. ELECTRONICS COURSE. Includes most of the sbove lessons plus L.C*
and R. Combined Circuit P i at
How Meters Work-——Making a Voltmeter—Ohmn meter Connections—Valves—
Electron Behaviour—Triode—Characteristic Curves—Power Supplies—Audio
A i i Coupling—Obtaining  Grid Biag—
Push Pull and Parallel—Phase Inverter Circuit—Radio Frequency Voltage
Ampl I.F. and i d Coils—Detecti i Circults—Resuits
of Frequency Mixing—A.V.C.—Electronic Oscillators—Quartz Crystals—
itter Circuits—M: lon and Tuning—Lines, Antennas and
ic T i 1

Radlo T
Radiath et " Met

i Using
;Py?tronn—Photo-Ce}l gqnl ameno—-R_w;dlo

‘est
Compass—H.F. Heating—
Cul Electric Straln Gauges—
Inter-Ce Radio Servicing T vicing Printed Circuite
Pries for the complets course, ONLY 39/6. Plus postage 1/6.

Graduates of the Eleotronics Course can qualily for & oertificate—datails seot
with each order.
¥o. 8. TELEVISION COURSE. Effect of Mils-adjusted t ictures of

one year
17in.| 79/6
on OLD TUBE
EX-MAINTENANCE TESTED TUBES
EX-RENTAL T.V. SETS

Coloured FREE 17in.
L1ST. Demonstra- £1 1.10.0
tions daily from
our large selection 14in.
12 months written £7.10.0
e Car. 11,2
Channels for all Personal Cole

areas. lection Advised

AERIALS.

BBC/ITA combined Loft and room

acrials—From 25/=. Telephone
BBC2/UHF and colour aerials—From 29/6
AEND FOR FREE LIST. Handset
TALVES ¢ 300" :
{ﬁ% ES 9d. each. 1,000's avaiavie. Seuu i | {E[G pair
CONDENSERS,  100—10/-. New. Amorted
%Ieé:éro'lryﬁlcs and pFe. 1;. &P, m;cu . G.P.O.patternHouse
JCONTROLS. 20—10/ A selection of types
and bizes. D. & P. 206, S toWorkshop, garage,

inter-office, ete.
Works off any small
battery. P. & P. 476,

SPEAKERS, 7/8, 6in., 8in., 7 X 4in. snd 8 x Sin.
Ex. mfd. Balvage. P. & P.2/3.

NEONS. 26 box 8= (8.B.C.D.P. fittings).
Mains tester and visual reminders. P. & P. 1/~

varipus faults—8ervice adjustmente—Circuit Faults Indicated by a FPoor
Pattern—Finding Bad Valvea by observing Picture Faults—8eparate Channel
LF. BSystem—l| .F. 8yst gati Pict ference
Antenna Principles and Practices—U.H.F. Transmission Linea—Facts About
the T.V. Signal to Help you in Service Work y izi parat T.V*
Interterence Alds—All about Cathode Ray Tubes—Explanation of T.V. Circuits
—Video Detector—Video A D.C, Rest Circuit—Automatic Gain
Oontrol Circuits—Oscillat Deflection Coils—A tic F v Control
| Circuits—Analysis of Stagger Tuned LF. Receiver—Analysis of Three Inter
iCarrier Type Receivers—The Vertical Deflection Circuit—The Horizontal
[ Deflection” Circuit—Waveforms—8chematics of various sectiops of a T.V.—
\U.H.F. Converters and Tuners—T.V. Test i t and Ali t—Analyst
of Various Problems.

Price for the complete course. ONLY 36/-. Plus postage 1/6.
TUNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION
You must be convinced that this Is the best value you have ever seen in Elec-
tronic, Radio or T.V, Training, otherwise you can eturn the course (or have
your money refunded if sent with order) after you have examined it in your
own home for a full seven days.

IF YOU SEND CASH WiTH ORDER WE WILL INCLUDE A FREE 70-PAGE
BOOK. Tick on the coupon one book for each course ordered with full cash.,
RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT.
BOOK. OSCILLOSCOPE BOOK.

These free books are authoritative. and Jloaded with information. Would
ocost at least 5/- each if bought separately—by sending cash you reduce book-
keeping and other costs, which 8avings we pass back to youl

'smem=mw FREE TRIAL OFFER m=m====
Pay only 5/~ per week if you wish. Clip coupon right now for this special offer
go: Sim-Tech Book Company, Dept. CW?7, Gater's Mili, West End, Southampton®
ants,
Please send the following courses for & full seven days® trial.
[0 Ko. L RADIO COURSE,  [] No.2 ELECTRONICS COURSR.
87/6, inol, postage. 41/-, incl. postage.
] No. 8. TELEVISION COURSE,
37/, incl, postage.
{Free trial customers tick only one please).
1t pot delighted, I may return the course post-paid without further obligation
ion m; . Otherwise 1 will pay cash price OR 5/ weekly until P
price plus 2/6 service charge has been paid.
¢ [ Tick herelit enclosing full purchase price.
Please send me .. FREE. RADIO FAULT FINDING BOOK.
(] FREE.T.V.FAULT FINDING BOOK. [ | FREE. OSCILLOSCOPE BOOK.
0 Amount enclosed £ o
¥ wmderstand that you will refund This money In full if T am not 100% satisfied.
customers please send full amount (including Ireland).

.
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! Shop hours 9-6 pan. (9-1 pam. Thursday)

TRIPLETT 1632 SIGNAL GENERATOR

Handsome well designed instrument, ex U.8.A, Forces. 100Kc/s
to 120 Mc/s on fundamentals. 10 directly calibrated ranges.
6 valves, bufier amplifier, well screened ladder. attenuator,
variable carrier level (100LA monitor meter). established H.T..
Int. mod.. Ext. mod., 1 Mc/s erystal mixing facilities for crystal
check and for use as_ heterodyne wavemeter. In first-class
condition, tested. with circult attenuator, etc. In special
portable case, operates from 115V A.C., 50 c/s (suitable auto
Yransformer for 240V. A.C. operation, 17/8 extra). PRICE
ONLY £12. Carr 10/~

SILICON RECTIFIERS. Type BY100 (#in. x 3in.) will handle 25¢
volts at up to 500 mA. Replaces any TV metal rectifier. BRAND
NEW—not seconds, 7/6.

AR-88 VIBRATOR PACKS, For 6V. operation. Complete witl
vibrator and OZ4 rectifier. NEW in original cartons. 17/6.P.&P.2/8

AR-88 SPARE VALVES. Complete Set of BRAND NEW individa
ally boxed original valves (1-4), 50/-. Plus 216 P. & P.

MOVING COIL PHONES. Finest quality Canadian with
Chamols ear mufls and leather covered headband. With lead
and jack plug. Noise excluding, supremely comfortable
BRAND NEW  .ivuuiceraenneenacseeeaar-n " 29/8. post 1/8

MAGNETIC COUNTERS (ex-G.P.0.). 4 figures to 9.999. Coil
500§ for 24V. operation. Tested. (No reset), 5/-each. P. & P. I
SPECIAL OFFER! 10 for 30/-. P. & P. 8/-.

MICRO-AMMETER. 0-500p.A. Made by R.C.A., Weston
Westinghouse, and other famous American manufacturers.
Circular 2in. flush panel mounting, Dials are engraved 0-15
(-600 volts. As used in the American version of the ‘19 SET"".
TESTED AND GUARANTEED 15/-.

0-1mA 24n. circular flush panel mounting. Resistance 750
95/~ 0-300V. A.C. (moving iron) 2iin. circular flush panel
mounting, 22/6. Post and packing 1/- per meter.

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts AX
mains (tapped every 5 volts). Output 50V. at 15 amps. A real]
rugged job. very conservatively rated. Size 7b X 55 % 7in, Welgl
28 1bs, ONLY £5.19.8. Carr. 1716,

CHARLES BRITAIN RADIO LTL

11 UPPER SAINT MARTINS LANE, LONDON W.C.2
TEMple Bar 0540
Open all day Saturd

&
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QUALITY TAPE RECORDER

MT luin. Fuly Transstorised, selt-
conta ned, Beonvinicnl, Loudspeaker
Playhack Eraser, ote, £8.19.6.
PROFESSIONAL
RECORDER

TP 708, 8lx Transistor, Capatan
Drive, Two Speeds, Dual Track,

Fush-button Controls, Tape, 1deal
Bpeech and Music, Many Refinements,
416.16.0,

INTERCOM OR BABY
ALARM

Fully Transistorised, Low Running
Cost, Buper Performance, complets,
£3.10.8.
=
MULTIWAY INTERCOM
SYSTEM

1P-7.  Cowmpletely  Transistorised
Master Unit with Hxtension [ndi.
oatory, Selsotor Bwitches, Volume
Control, Completely Helf-contained,
Takes up to Bix Exteusion Units,
12 Guineas.

EXTENSION UNITS
for above, absolutely  complete,
# Guineas each.

COMMUNICATION
RECEIVER

KX. 60. 10-560 m, Continuous in Four
Bands. 8 meter, Nolse Liwiter. Band
#pread, B.1,0,, 0" Hpeaker. ete.,
Three  Acrials sapplied ivihg
prafessions| reception, Quality Flnish,
£24.1

PROFESSIONAL COM-
MUNICATION RECEIVER
RX 80. Doubie duperhet, Five Wave
Band, Caiibrated Eloctrical Band
8pread on 80m, 40m, 20mn, 18m, 10m
Baods, 8 Mater, Q Amplifier, Aeria}
Trimmer, etc.. £45.0.0.

8-WATT STEREO
AMPLIFIER

BA.80. Frequency Reaponse 80-15,000

ﬁ 1db, Bensitivity 100 mV Btereo,
ono-Tuner-Phono, coinpletely en-

:Igud Gold/Black Quallty Case-

PRACTICAL WIRELESS

NEW LOWER PRICES

EAGLE PRODUCTS

COMPLETE WITH INSTRUCTIONS
WHERE NECESSARY
SEND S.A.E. FOR FURTHER DETAILS OF ANY ITEM

TO TECHNICAL TRADING CO., BRIGHTON

30-WATT STEREO
AMPLIFIER

HA. 500, Superb Reproduction, Qold
enclosed  tineh . Many  features
including, Hum Balauce, speaker
Phasing. Rumble Fiter Integrated
‘Fone Controls, Five luputs, Belactor
8witch, Functlon Switch, 4, 8 and
16 ohwy Outputs, Fantastic Yalue,
£29.10.0.

40-WATT TRANSISTOR
STEREQO AMPLIFIER

T8A. 2Ix. Five Beparate Inputs,
Rumble [liter Bcratch Filter, 18
‘Transistors, 115-240 VAC, Loudness
Switch, Mode switch, Intut Belector,
Base«Treble Bulance Volune Controla,
Buperd Quality, Y ears of Troubie-fres
Use, £40.10.0

HI-FI FM TUNER

FMT, 840, Matches sbove Amplifiers,
Scusitive B-valve Circuit, Buperb
Btyling, A.F.C. Built-in Power Pack,
Individually facto! aligned,
18 Guineas (+04/- P.T.).
LOUDSPEAKERS

DUAL CONE 8"

8-Watt, 50-18,000 C.P.R, 18 ohins,
Total Mux 53,000, 87/8,
CR.12.AE. 12"

Twin Cone Peak Power 90-Watts,
18 ohms, 7 Guineas.

CR.30.AE. 12

Three-way speaker, Woofer made
lange Kadiator and Twester all

within  single  speaker system,
Phenomenal  Realis, 16 ohms,
9 Guineas.

14" Ultra Linear Speaker, Peak
25-Waits, 18 ohms, Total Fux
200,000, Unbelievable performance,
12 Guineas,

SLIM AUDIO PANEL
601 SPEAKER SYSTEM

A Builtsln  Crossover  Network,
A R

er!
Bupurbly Finished Walnul (abinet
211" x 17§4* 5 44°, Respouse 50-18,000
C.I.B. 10-Watts, 16 ohms, 15 i

807

"D Cartridge, Complete Shiclied
Cable, Bwivel Mouunting, 59.6,
DALI4.8. Minialure Dywamic eue.
with Stand, Ctackie:turoni Fansh
6216,

DM, 1L Dynamie gue. with idase,
360° Swivel, G0-12,008 + .1.x. supert
Mist Blue Finlsh, 5 Guineas,
DM.18.BL. Dual [mpedance Dyyamic
Btriking Design, Outatanding  Per-
forwance,  Seli-Adjusting  dwivel
Action, 10-15,000 C.P.3.. 30 chis
Low, 50K High, £4.%6,
DM.17.HL, As DM.16.HL. ULut

Direstionsl Heavy Chrome Stick,
On/Oft  Hwitoh, “Btund Adaptor
£4.2.6.

MICROPHONE STANDS
MR 100, Lesk Htand, ‘Crey Base with
Short  Chrome Btidk, Standard
Fitting, 8/«

D8.2. Heavy Duty Desk 8tand, 20/6.
FB.3. IKicor Stand, Heavy Duty
Variable Height, Cam Iron Base,
Tukes Standard Mioropaones, £2.17.6,

(+80/6 P,T.).

AP.BOL. As above, but 20-Watts,
400,000 C.P.8., Bize 29" x 21" x 43°,
21 Guineas (+ 70/8 P.T.).

HORN TWEETER CT,10
10-Watts, 15-18,000 C.P.8., 16 ohma,
High 8eusitivity, Amazing Vaiue 2718,
HT,20

20-Watts, Rectangular
Finish, 18 ohmas, 69/8.

MM-4 FOUR CHANNEL
MICROPHONE MIXER
Ulira Comupact, Fully Transistorised,
Gain 8 db, doid Finish, Four Volume
Controls, Uses 9-V. Battery, 49/8.

MICROPHONES

MM-71, Crystal, Compact P
screened lead, jack plug, 18/8,

100 C. Three-Way Cryatal “Stick”
Dic., Professional Finish, Built infOft
Bwitch, Detachable Shielded Cable,
Neck Cord, Chrome Finish, 32/6.
M8 100 Desk 8tand to match, 8/,
MC. 70, Studio Crystal mic., 3608
Plek-up includse Sensitive Variable

Heavy Cast

PICK-UP ARMS

PP 190, Adjnstel Arm Rest, Mono/
Btereo Qualily Turnover Cartridge,
Magnetic 8tylus Pressur, Professional
Finish. Sﬂléy.

MULTI-METERS

TK.,%0.A. & Ranues AC/DO/Current/
Resistance 0-100K, Moving Coil, 49/8,
EP.10.K. 10.000 OPYV, High Quality,
lb]{angesAC/DC/Curren‘/Besisunce.
Aceuracy + or — 3% £:4.10,6.
EP.30.K. 30,000 OPV 18 Ramges
including resistance to 10 meg.,
£6.19.6,

EP.50.K. Professional Quaiity, 22
Ranges, AC / DC { Volt. { Current /
Rsesﬁn:le ! Dealbels / “apacitance,
£9.19.8.

TEST EQUIPMENT

1T1-1 Transistorised Sigma} Injestor,
C lete with T tar O

with Indicstor Lamp, Detaahable
Test Probe and Instruotions, §6/-.
RF Field Indiestor RE.40. Tunes
1-350 lTleIE in ylv-Acuum-ued Bande
with Teleacoplo Aerial Earpbonse,
200 UA Meter, 09/8.

4/616BG8G 15/- 6K3G
8/8|6BHE
1C5GT  7/¢|6BJe
IHAGT B8/4{6BRY

VALUE in VALVES
PREE TRANSIT INSURANCE. POSTAGE 1 valve 8 ; 811 1/; FREE OVER 18
5/- 6KBGT 8/
5/=|8. 8/,

8/86L1 8/6/1001

INSGT 8/0lepwe 6/9/6L8 76

1M 7/6|6BW7 6/-/8L6G ¢/8
21 5/6(004 9/9/9L18 7/9
4 4/~ | 805 s/6/6L18  12/8

8A5  6/-lecs  5/6/0LD20 7

10P14  9/8(25A8G l/- B3g 4/

BY RETURN OF POST—
GUARANTEED 8 MONTHS

19/-

3/6/EBLE1 9/9|EF80  3/8|FC

Batiataction or Money Back qu‘ziteo o0 goods if returned unosed within
14 days,
ALL VALVEB ARE NEW UNLESS OTHBERWISE INFORMED,

&/« 7H7 5/- 1497 1461964 8/6EBO8L §/9 EF40 11/~ RZ4L  5/8| POCISY 13/6|PZ80  9/6)UCCas 778
7827 8/9/10AQ5  7/0/955 2/8)EBF80  7/6|KF41 8/~\EZBO  b5/9 PCFS0 8/8|R19 B/6|UCR3C 8/
7Y4 4/8 20D1 8/9 958 2/-|[EBF89 7/9|EF04  8/8 nzgl 6/- | PCF823  6/-'8P41 2/3 UOII!L 2/3

1008 14/2/20L1  16/- 9008  4/0|EBL31 16/ gkygs -1G238  7/6|PCPRG /6| T4L 8/9|UcEs1l /9
10r1 4/820P1 8/8 900 8/8(pes9 4/9 mg '?//3 HVRe 9/-/PCL83 7/0/TDD4  7/-|gopsg 8/
10LD11 14/8/20P3 11/~ ATP4  2/8/K0C38  4/-(EFsg 6/9|KT830 8/0(pcLss 9/-|Uld 7/81yoLes 10/
10p18 8/ 17/-|AZ81  6/-|EGC3a  9i<|EF91  a/-|KT38 14/-|pCLAq  7/8|U18 "8\ urer  ere

EC040 8/-(POL8S  7/6| 028 /9 gpaz 4

8/8|EF98  3/-KT44

8/~ PCF34

4/0/EF188 9/9|KT46  8/6|pCL8S

12/-|9P61 /- UCK42 7/

a
10/6| B} 1206 \ywgy

Tubes

Oare. & Ing 1918
®0sT wMULLARD, | 12in.
mureor, w1 | 44in.
BOOPE. BRDMAR,
WAZDA, OSSO,

rarearT Trems | 210N,

£3.15.0 £5.15.0/ 5o o8

OOMPARE OUR PRIOES

GUARANTEED |NEW TYPES
8 Months

£1.15.0 £3.10,0 240
£2. 0.0 £4. 0.0
15/17in. £2.15.0 £4.15.0| cam 17

MW 81/74
4.0.0

12 Months

£5.0.0

43/84

3D8 4/~ | BP25 8/8
sa1  oeth 171 SPos  USIL2AHS o). HES e g BocR 410/ Epi0s 9/8ET61  8/6PENs 3/p|UE 33 urss 7
SReOY S-jeps 097G 41 Aty Spjoms 8 SXOLL Jolmocss  s/alprgy  apKTTS 60| bRNdE ore v J-luFss s
A0 anjerl  4jp STCT  8r s 9 L /e |Dake 3/8(BCC8S  7IBIEray  g0|RTE8 18- |PENAS A1t Uss aglUL4L T8
tor YBlersc  ggpd? 1012408 48/30P4 w6 (DAoL 31/SCUSS  O-Erad 1LGIRTIS 816 \pL3y g Ulm 2 ke w4
dea T d-joris  alGRly  GPLIEAVT amisore o Dros 3. EO0B8  0/olmras  o.oKT8s 17/8|pras o UL ¢ Uiaw i
Z 9/-|6F14  9/8 T 8/6(18AX? 0/-130P1 93 DFe8  7/3/ECFE0  6/'EL38 12/6|KTWE1 80| bLay L5 e[m, SoluLsd 7.
3248, - \8FLS  9/8lggunaT 40| aAng 7-185C5  8/8|DKO1 /6 BCFSR B/3|BIAL "8/ KTWES 5/-|pLai i lois 5. |URIC 778
324GT opje|o¥RD o/ 7 5/0/13BEG  6/635L6GT 8/-|DKop 7/-/NCHBL 11/6/ELA8  7/9|KTZ63 7/-|pLss 415 Usm  12/0/UMSC  g/8
s L R TN et YilieRn7 8030w  6-|DK9s  7/3|BCHIS 7/OELSA  6/8|muUI4  7./PLES  6/0|uses blg|UUS  8/6
8A%0  T|GISGT #i3leveq  4/619KI  17/6|35246T 5i6|Deer 5 JECH43 8/8 EM34  8/6NB7  10/8|PLB4  7/6|ysg1 19/ |UUS 11/
8AG?  7/8)BJ6 J/018Y6GT  61-|1257GT " 8/a(50L6GT 8/d(DLos  6/6|ECHBL 7/-|EM0  ~g|noy 18/-|PY31 8/~ JABCSO 7/ UYRL  9/8
OAKS  4/8|%370  4/9igxq 4/6/12K7GT 4/.80 5/ DL9  7/3|ECHBS 6/8mMa1  /9/N108 18)-|pyss 107 ] Uaces 7i9|0Y4l 8/
€A §/-|8ITGT  7/8\6X5G  6/-12KB  9/0/198BT 18/ EABCS0 6/6/B0L8O  6/8/EM84  8/9|P0SB  10/-(pYS0  6/6|UBAL  A4.¢ UYS6 5
OAT8  5/-16R6T 6/-/6X50T 56 12K8GT 9/6|185BTA 1y/6| KAF4? 3/3|EOL8R  8/-(EMSS  8/8(PC9Y 76 PYBl  5/9(UBC4l 7,6 VR108 5/8
8AUG 7/~ gK7 5/9{7B8 $/-|12Q7GT 5/-'807(A) /- EB4I  b/-/ECL83 10/8|gys) 7@ PCC84  6/6(PYS®  5/9|UBCBL 6/-|VRIS0 8/e
8AVE  6/-1gK7G  1;.|7m7 5/6/125A7  6/8/807E  4/9|EBO1  2/-|[EOL8S 10/3|gysg 713 €CC85  6/6|PYBS  b/0|UBFS0 7/8|x86 719
OBAB  5/6|BK7GT 4/6/7C5 J3I12SKY  2/9/813  40/-|EHC33  4/B|EF36  3/-|EYSS  8/8|pCOS3 11/9|peo8  or UBF89 76/ Y63 6/~
6BES 8/8'8KS 8/617C8 7/8i128Q7  7/8ls66A  19/6 EBC41 6/3'EF39 4/0|EZ40 8/8/pcce  8/6'PYS00 6/3'UBL 1 8268 8/6

To

HIGHEST QUALITY— TRANSISTORS Quality SPECIAL TEMPORARY OFFER

Huge redactlons. Red 8pot standard
L.F. type now only 1/8; White Apot
R.F. 2/~. Mullard Matched Qutput Kits
(OC81D and 2-0C81's). 18/8, Reoeiver
Kits, OC44, 0C45(2), 0C81D,

0C81(2), six translstors, 24/-
AF102 15/~ 0C26 12/8 OCS1  6/6
8/- OC36 14/~

00170 B/8
0C171 8/8

0072 8/6 XB104 b5/6

Due to huge Bulk dpecis!
Purchase. we are offering MW
31/74 Tubex at the uinepeatable
price of 20/-, MW 34/24 (itto,
39/-, P.P'. 12/9. The sbove are
guaranteed for 6 months.

SILICON RECTIFIERS

Guaranteed performance, Top Make.
Tested 250V working.

100mA 500mA
tor /) 3/9  Gtorteny 7/6

Poat: 2 [bs. 8/-, 4 1ba. 2/8.

7 iba. 8/6. 15 iba, 4/=. eta. (C.0.D. £/» extra). ALL [T

TECKNICAL TRADING CO.

11-12 NORT

www.americanradiohistorv.com

KEMB LESS 5% AND POBT FRER IN DOZRNS,
BHOPA RETATL ONLY

350-352 Fratton Road Portsmouth (Tel. 22034)

71 East Street, Southampton

ALL MATL ORDER, RETAIL SHOP AND II-FI ROGW

H ROAD, BRIGHTON T

(Tel. 25851

el €7999
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PRACTICAL WIRELESS
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We supply from stock most of
the components and items speci-
fied or circuits published in this
and other magazines and radio
books. Let us quote for your
circuit, first grade components
at realistic prices.

NEW VALVE, C

(]
@® OURSTOCKS ARE FAR TOO

All Parts in Stock for the
following and ALL PW Designs
PW-6 Superhet.

PW S.W. Converter.

PW Beginners SW2.

PW Transistor Inverter.

PW Mains Power Pack.

PW Build and Learn Series.

PW Transistor 8w convertor
RYSTAL TRANSISTOR

Send
with

VAST TO ADVERTISE—A CATALOG

parts required
for quotation.

LISTS FREE ON REQUEST

CATALOGUE

86 pages fully detailed
and illustrated with hun-
dreds of new items and
bargains.

PRICE 2/6 Post Paid.

S.A.E.
list of

[ J
UE IS THEREFORE, A MUST @

f <20 MaIiNs  AND
BATTERY

% RECORD AND

i TAPE  DECKS

All Decks Complete with Cartridges
]

Y BSR UAI4 4-speed Auto £5 16 6
Y BSR UAIS 4-speed Auto £6 19 6
¥ Garrard Autoslim Auto ... £6 10 0
Y Unplugable Hd. Versn. Auto  £6 19 6
Y Battery Autoslim .. £819 6
Y Stereo Yersion Auto ... £7 19 6
Y SRP10 4-speed Single Player £5 00
¥ SRP10 Battery Version .. €519 6
% BSR GU7 4-speed Single
Player ... €5 00
¥ Garrard AT6é with Stereo
Cartridge Autochanger £10 19 6
Y AT6 Mono ... ... £10 10 0
% Collaro 2-track Studio Deck £10 100
¥ Collaro Studio 4-track Deck £13 19 6
Y BSR TD2 2-track Deck £7 19 6
P. & P. 36 any type above.
J 9 volt Starr 45 r.p.M..... 3976
Yc 45 or 33 r.p.m. Starr 9V. ..89/6
Y 45 r.p.m. Garrard 6V ..35/-
Y 4-speed B.S.R. 9V. S gns
¥ Garrard 9V, 2-speed,
eck with casette ... EI1 15 0

Tepe D
P. & P. 2/6 any of above.

NEW LOW PRICES
MULTI-METERS

Multi-range test
meters featuring easy
to read scales and
provided with full
| operating instruc-
tions, lead and bat-
teries. Suitable for
amateurs, designers
repair shops, all do-
mestic uses. Full
details and specifica-
tion in our catalogue.

PT34

1 Kohm/velt .. LEL 1906
Ml 2, » £2 96
THL33 2, 1 £3150
Y% EPIOK 10, " 7916
¥ IT12 20 . 82/6
% TP5S 20 o £5 19 é
% EP30K 30 . £5 10 0
Y 500 30, " €8 19 6
Y EPSOK 50 , v 8 100
EPIOOK 100 ,,  eeerennes E9 19 6
Y Leather Cases available.
RECORD/REPLAY/ERASE TAPE
e HEADS
g Marriot Type

R/RP/3 % track
record/replay
head and Mull-
ard type TS
erase head with
mounting post.
Bargain offer
15/ pair
P.P. 9d.

TRANSISTOR POCKET RADIOS
Ready to usa complete with Battery.
Leather Case_ Earphone. P.P. 2/- any

type. Fully Guaranteed.

6-Transistor De Luxe... 69/6
7-Transistor Zephyr ... 79/6
6-Transistor MY/LW ... £5.19.6

TRANSISTOR PORTABLE
TRANSCEIVERS
9.transistor  Portable  Transreceivers.
Supplied complete with leather cases,
batteries, aerials, etc. in presentation case.
Range up to 5 miles in favourable con-
ditions, Sizes 64 x 3 x |5 inches. Superhet
crystal controlled on transmit and receive.
Price £21 Per Pair. P.P. 3/6

TRANSISTOR TRANSCEIVER
J.transistor crystal controlled versioa
of above. Range up to } mile.

Price £8.19.6 Per Pair. P.P. 26,

A SELECTION FROM OUR
STOCKS—MNEW PRICES
See Catalogue for full details.

Sinclair Micro-6 (to build) ......... 596
Sinclair TR 750 amp. (to build)... 3976
Sinclair Micro !njector (to build) 2716
PP3 9 volt Battery Eliminator 18/6
Tape Jack Tuner 2916
10-Watt Horn Tweeter . 27'6
20-Wartt Super Tweeter . 696
Two-channel Mixer 15/
| to 200 Mc/s F/str. 59'6
2-Wartt 4-transistor 9 v, 3 4916
S-hole Chassis Punch Kit............ 4976
Headphones 2K ohm 12/6; 4K ohm 14'6
Stereo Headphones 8 x 8 ohm ... 3 gns.
Stereo Stethoscope Headset 8% 8B

ORI ivrereiirice i eaaenaaseianae 25/
Resistor Substitution Box ......... 32/6
Crystal Mono Stethoscope Headset 10'6
Magnetic Mono Stethoscope Head-

SBL .iuveuariinnenanisenies 126
Transistor Signal Injector 35/
Fully Disappearing Car Aerial . 35/-
Test Lead Kit with Pouch 86
Capacitor Substitution Box  ...... 2276
De Luxe Stereo Headsets with

junction box .. a0 £6
4.channe! transistor mixer...... 49/6
% 3-Transistor MW Superhet

tuner 676
¥ 4-Transistor

SW Tuner ......ccoeeies

Transistor Telephone Amplifier 5.9;6

FM VHF TUNING HEART
Printed circuit construction. RF stage and
osc./mixer stage, fully tunable 85 to 105
Mcjs. Completely screened. Requires
UCCBS  (8/6). Brand new in maker's
cartons 15/-. P.P. I'-

Supplied with circuit.

ULLARD POT CORES

LAt 12161 LAS 1776 | LA45 15k
LA2 |s'.\LAe 2216 | LA2503 15/-
LA3 1976 LA9 1776 | LA2504 15/-
LA4  12/6 | LAIO 1776 | LA2505 1716

30 watt Soldering iron
Tape Demagnetiser

2K ohm | in. diam. mag.
Antex |5 watt min. soldering

Earphones Mag. or Crystal ...... HE

Telephone Recording attachment... 96

Crystal Guitar CONTact Mic, «...oueie 216

Y 7-transistor Record Player or tuner
amplifier with treble/bass and vol.
controls, £5.19.6.

¥ 4-Transistor § watt amplifiers,  Kit,

3916, P.P. 116, Built 49/6. P.P. 16,

RECORDING TAPE
5in, 600ft., 1276; Sin, 90Cit, 15%e; 7in.
12006, 18/6; 7in. 1,800ft,, 25/} Zin.
2,400ft., 2776. Exceilent quality.

e e
@scoTCH BOY TAPE. 3iin., 300ft.
L.P. complete with spare spool.

576 P.P. 9d.

BUILD A QUALITY TAPE
RECORDER

Printed Circuit
4.track units.
2-track, 12 gns. 4-track.
Collaro Studio Decks. 2-track 10 gns.

Y 6 Valve
2-track or

designs,
gns.

B p.P. 3/6. 4-track £14. P.P.
% Portable cabinets with
5 gns. P.P. 376,
Complete Syst s
2-crack £26, P.P. 8/6. 4-track £30, P.P. 8l6.
@ Complete in Every Detail @
Leaflet on request also on amplifiers
to use decks with existing hi-fi
equipment.

N
NOMBREX TEST EQUIPMENT

316,
Speakers,

em

All transistor
i portable units
supplied with
4 full instruc-
tions.

Leaflets on
Request.
generator. RF

% 150 Ke/s to 350 Mc/s .
Mod., AF. B ranges, Leads, batteries,
instructions, £9.10.0.

+* Resistance; Capacitance Bridge. £8.5.0.

¥ Transistorised Power Supply, £6.10.0.

% Audio Generator, £16.15.0.

Y Inductance Bridge, £18.

Fully Guaranteed.

CRYSTAL MICROPH ONES
(See Catalogue for Full Range)

Acos 39-1 Stick Microphone 32/6

Acos 60-1 Stick Microphone 1976
Acos 40 Deck Microphone... 15/«
Acos 45 Hand Microphona 1976
Lapel/Hand Microphone ... 1216
100C Stick with Stand ...... 3276
BM3 Stick with Stand . 4976
Lapel/Hand MagnetiC......... 86

OMINIGRAM PORTABLE TRAN-
SISTOR RECORD PLAYER KIT, as
previously adverused.

7976 P.P, 3'6 (Battery) 39.

QUARTZ CRYSTALS
100 ke/s 157-5 500 ke's 157-; 455 kefs 127163
456 ke s 15!~ 27.255 Mc/s 15/-,
Twin Crystal, 1 Mc's, and 100 kels 2276,
Over 800 frequencies in stock.

Henry’s Radio Ltd.

PADdington 1008/9
303 EDGWARE RD,, LONDON W.2
Open Monday to Sat. 9-6. Thurs, | o’clock.

Yy

|PLEASE TURN TO BACK PAGE
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PRACTICAL
WIRELESS

PRACTICAL WIRELESS ifi

blueprints

MOST 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 Elueprint

except for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, itd., Tower House, Southampton Street,

London W.C.2.
DOUBLE-SIDED BLUEPRINTS

The Strand Amplifier ... N 5/
The PW Signal Generator S -
The Savoy VHF Tuner ... S| 5!
The Mayfair Pre-amplifier -
The Berkeley Loudspeaker Enclosure e 5/
The Luxembourg Tuner S )
The PW Troubadour ... 716
The PW Everest Tuner

The PW Britannic Two aoa b e 6
The PW Mercury Six ... . o f -
The PW Regency S . 5!
The PW International Short Wave Two e )
Beginner's Short Wave Two ... - 5!
S.W. Listener's Guide ... o f )
Beginner’s |0-watt Transmitter Soa Ll 5!
Transmitting and Aerial Data... oS )
P.W. “Sixteen’ Multirange Meter ... W 5!
Test Meter Applications Chart - J °
TheCeleste 7-transistor Portable Radio_ 5/
The Spinette Record Player - .
The P.W. 35-watt Guitar Amplifier ,,, * S/-
Transistor Radio Mains Unit ... 200 e &3 5!
7 Mc/s Transceiver °

RECEIVERS
The Tuter * 3/
The Citizen * .. 5l
Duai-Wave Crystal Diode ... .. PW95 2/6
Modzrn One-valver ... . PW9%s 276
All-dry Three PW97 316
Modern Two-valver PW98 316
A.C. Band-pass Three ... PW99 4l
A.C. Coronet-4 PWIGO 41
A.C./D.C. Coronet .. PWICL 40
The PW Focket Superhet ... a6 . 5.
MISCELLANEOUS
The PW 3-speed Autogram ... 8/-
The PW Monophonic Electric Organ 8-
The PT Band Il TV converter 1é
The Mini-amp * 5I-
The PT Olympic * - 776
The PT Multimeter * . . 5l

PLEASE NOTE that we can supply no blueprints other than those shown in the abova 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:

(@) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements,

(b) We cannot supply detailed information for
converting war surplus equipment, or to supply
circuitry.

() It is.usually impossible to supply information on
imported domestic equipment owing to the lack of
details available. .

(d) We regret we are unable to answer technical
queries over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

i QUERY COUPON

This coupon is available until 4th December, 1964
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, DECZMBER, 1964 |

Pubiished on the 7th of each month by GEORGE NEWNES LIMITED, Tower House. Southampton Street. London, ¥.C.

and printed

in England by WATMOUGHS LIMITED. Idle, Bradford: and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH
(A/sla) LTD. South Africa: CENTRAL NEWS AGENCY LTD. Rhndesia, Malawi and Zambia: KINGSTONS LTD. East, Al ca:
STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postaze for one year: To any part of th® World £1.3 0.
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First Class Designs — Proven Unbeatable Performance
FULL AFTER SALES SERVICE AND WARRANTY

@ TRANSISTOR HIGH FIDELITY EQUIPMENT
MONO or STEREO 10 WATTS and 20 WATTS

15/16 ohm 10 watt
Power Amplifier

sunt £5.19.6 55

KIT

£5.10.0 55;

& *3/4 ohm 10
watt

sut £5.10.0

FMAINS UNITS 59’6 for one (KIT 99/6 ;z)

amplifier, or 6976 to power
two amplifiers

= g e Y
PREAMPLIFIERS Ty iyt ey
@Mone full function pre- o '3
amplifier with 8 input
positions. Low noise, high
quality and sensitivity.
Gives |0 watts with one
power amplifier or 20
watts with two amplifiers.

AR = Totome -

sunt £5.10.0 5™

i E
stiscron. 2 ypgpie Clpacs

Size:9 x 2% x 2i wr 99/6 55
%Brown and Gold detai ed front panel plate 8'6.
. id =y pwi| © STEREO
PREAMPLIFIER
For use with two power

amplifiers.

Size: 9 x 3% X liin.

PRICE P.P.

PRICE £10,(9.6 %

I Dark Brown with Gold

e Front Panel 1276,

@ MULTI-INPUT PREAMPLIFIER .--""_'-'-"._:'.

Simplified preamplifier for use with one | TFCH0

or two power amplifiers, 8 inputs. @7‘
PRICE 2

s 65/_ P.P. 176

*Front Pane! Plate 6/6.
All the above preamplifiers can be used with any valve or transistor
power amplifier requiring 250mYV plate for full output. They can be
operated with two 9 volt batteries in series or from the power
amplifiers.

1ir

8

"CIRCUITS AND DETAILS ON REQUEST

Demonstrations of above equipment and VHF FM Tuner can be
heard during normal shop hours.
B N N L e e e o
M
NEW!

TWO NEW PACKAGED TRANSISTOR
QUALITY AMPLIFIERS
@ 6-Transistor printed circuit designs. Push-pull
output for 3 to 5 ohm speakers. Can be battery
operated. 6mVY into | Kohm sensitivity.
Response 30 ¢/s to 15 kc/s. Input suitable for
mics., P.A.'s. Three amp etc.
Can be used with above preamplifiers for mono
or stereo in any application requiring a low
distortion low cost amplifier.
OVERALL SIZES: 2§ X 2 X l{inches.
@4 watt version
operates from BRICEIESIET 79/6 f,z
12 to 18 volts.
@i watt ver- PRICE BUILT 65/_ P.P.
sion from 9 to 12 volts. 1]
% CIRCUITS AND DETAILS ON REQUEST %

4 WATT and
11 WATT

w! ALL TRANSISTOR TWO
NE ¢ WAVEBAND CAR RADIO

@ | HOUR TO BUILD

with pre-assembled

chassis and printed

circuits

Y Full tuning on MW and LW
with press button wave change

Y% 6-Transistor, 2-diode
plus: YDR design

YcPush-pul! output

Y Permeability tuning

*Size 7 X2 X 4in.

Y% 12 volt positive earth or
battery operated

% Circuit and details

The “ROADSTER”
T Cost 5
c:?.';ild £8.19.6 5ié
@7 X 4inchk high flux
speaker and baffle
plate 20°-
@3-Szaction matching
car aerial 19 6
on requesét @Fully guaranreed
The Roadster has terrific sensi-
tivity with good quality proved
by thousands of miles of test

Ist AGAIN
throughout the world.

“CONVAIR” PUSH-BUTTON MW/LW
PORTABLE RADIO

Total Cost of
ALL Parts

£7.19.6
P.P. 3’6
Batteries 6/- extra.

@ A new design with
amazing perform-
ance at a realistic
price.

@ New attractively
designed portable
cabinet with hori-
zontal tuning and
all stations marked.
Colours Red or Blue
with White.

Size 10 x 7 x 34in.

ALL PARTS SOLD
SEPARATELY

Leaflet on Regquest.

@ New printed circuit §-
Transistor superhet de-
sign. Over T00mW push-
pull output.

@ Push-button selection of
MW and LW with full
tuning on both wave-
bands.

* The easiest to build—
the best performance—
realistic price.

VHF FM TRANSISTOR TUNER

@5-Transistor.

@High Sensitivity.

@4 Diodes.

@Full coverage 87 to
105 Mc/s.

@AFC and AVC.

@Up to | volt out-
put.

Printed circuit design

of high sensitivity and

quality.

Output for valve or

transistor amplifiers.

Size 3§ x 2§ x 4in.

Simplified building in-

structions. All parts

sold separately.

£7.19.6. %3

TOTAL
COST
(Gold sprayed cabinet
assembly 20/- extra).
Detailed Circuit Book on Request.

HENRY'S RADIO LTD. rxociocion rcoes.

303 EDGWARE ROAD, LONDON W.2,
(Open Monday to Saturday all day 9 a.m. to
6 p.m. Half-day Thursday | p.m.)

@ Trade and Export enquiries invited [ ]
PLEASE TURN TO INSIDE PAGE

@ ANYTHING TO DO WITH TRANSISTORS CONTACT US WITHOUT DELAY @

-

‘/’

1S
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