Practical Flectronics

APRIL1965 PRICE 9'

"PRINTED | o
WIRING 3

BOARD _

with details of ¥
b Interesting w 5.
Projects to | ! v
burld. i l




VEHICLE
RADIO-
TELEPHONE

Originally used by the
Armed Forces for field
cotnmunication. This
compact little unit ecan
be poweral by a car
hattery, and two 60 v, or
90 v. H.T. hatterles.
Communlication is possible
up to adistance of 3mitles
in favourable terrain, and
on testing Lhe receiver we
were Able Lo receive many
Continental and Maritime
stationa.  Battery drain
is lesa than 1 of an ainp.
Output stage de-conimis-
sioned to conform with
reguiations. Full wiring
fnstructions provided,

Price B GNS. cach, carriage free. © for £10, earriage free,

e
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19 SET TRANS/REC MAINS
POWER PACK

Operate vour 19 sct receiver atraight off the mains. Ready

POWER PACK

Housed in compact metal ease.  200/250 v, A.C. maina,
Output 250 v, 60 A nlly smwothed. 6.3 at 2 anps.
Can be used for powering alimost any pre-amp or radie
tuner. Price 39/8. P. & P.2/4,

- - - W - W T A e i
19 Set Instruction Handbook
3/6 each, p/p 6d.
1155 Instruction Handbook
3/6 each, pfp 6d,
H.R.O. Instruction Handbook
3/6 each, p/p 6d.
Frequency Meter, BC 221 Instruction Hand-
book 3/6 each, p/p 6d.
46 Walkie Talkie Set Instruction Handbook
3/6 each, pfp 64d.
38 Set A.F. V. Instruction Handbook
3/6 each, p/p 6d.
R.F. Unit 24 Circuit Diagram and Details
Price 1/6, p/p 3d.
R.F. Unit 15 Circuit Diagram and Details
Price /6, p/p 3d.
R.F. Unit 26 Circuit Diagram and Details
Price §/6, p/p 3d.

Receiver RI1355 Circuit Diagram and Details
Price 1/6, p/p 3d.

built power unit complete with nodification and fitting Receiver RI224A Circuit Diagram and
h:tructiom. l‘r[lce 586 I 4T :mi.6 Suitable head- | Details. Price 1/6, p/p 3d.
5 I5/-» T. & P. 2/6. 0 . . 0
’,',l::;:?;t?;;ﬁ_ﬂf;"]fl / RII6/A Circuit Diagram and Details
Price 1/9, p/p 3d.
(4

THE

"THIRTY"

\ high quality 30-watt amplifier developed for use in large halls and clnbs, ete.
lead or rhiythin guitars, schools, dance halls, theatres and publie address. Suitable for any type of
mike or pick-up. Valve line-up: two E1'86; one ECC83; one GZ34; two L34, Four separate inputs
are provided with two volume controls. Bass and Treble controls are incorporated. Amplifier

operates on standard 50 ¢/s. mains. 3 ohm and 15 olin speakers may be used.
Perforated cover with carrying handles can be provided if required.

s Customers are invited to see and hear this amplifier
at our shop premises in Lambert’s Arcade. Send
8.A.E. for ilustrated leaflet.

Or deposit of £1/16/- and twelve monthly payments
of £]1,9/2. Total H.I>.P. £19.6.0. Carriage 15/- to be
sent with deposit.

TWICE THE QUALITY — HALF THE PRICE

g0

CRYSTAL SET

A wonderful sducational
set for all chilldren. Pro-
visles hours of amusement while
following the easy step by step
instructions. It is powered
entirely by wireless waves, elin-
inating the expense of batteriea.
Keceives all main stations. Price 25/-.

No soldering requircd*

P& P.2/0.

A o AWt

IMPORTANT BOOKS
No. 148 Practical Transistor Receivers, Book 1.  Price 5/-.
No. 170 Transistor Audio Ambplifier Manual. Price 6/,
No. 181 22 Tested Circuits, using M.A.T.s. Price 5/-.

No. 184 Tested Transistor Circuits Handbook. using pro-
fessional printed eircuit mwodules. Price 2/8.
Tested Short Wave Receiver Circuits, using
M.A.Ts. DPrice 5/-.

Tested Superhet Circuits for Short Wave and
glommunication Receivers, using M.A.T.8. Price
Resistor Colour Code Indicator, Indicates the value of a
resistor at a glance. Price 1/6. P, & P, 3.

Pleasc deduct 1/6 on any three books purchased together,

No. 185
No, 186

DOUBLE THROAT MIKES

These can ‘be adapted for use with musieal instrumenta.
5/11 P, & P. 1)

POSTAGE RATES APPLY U.K. ONLY.

TWO-WAY SOUND POWERED
TELEPHONE

Aa used by the Armied Forees.  These sound powered ears
pleces will work up to a distance of 1 1ile without the use of

batteriea. Beautifully made, hieal for use in the house,
oftice or Farden. Complete with connecting eable 19/6.
r & P.2/6.

B e e e & o o

HEAVY DUTY LOUDSPEAKERS

in Robust Rexine Covered Cabinets.

{n) Suitable for basa
and lead guitars. In-
corporating two 127
high flux 28 watt 15ohn1g
toudspeakers.providing
excellent frequency
regponse. Cnbinet size
approx. 287 x 20° X
10°, Rating 50 watts.
Fitted with ecarrying
handles, Price 27 gns.
of H.P. ternwsavailable.
Depositl £2-17-0 and 12
monthly payments of
£2.6.9, Total H.P.P.
£34.18.0. Carriage 16/~
to be sent with order,

HI-FI AMPLIFIER

Ideal for bass,

SONA SOUNDMASTER
TRANSISTORISED MIXER

A compact, ultra modern 4 channel fully tranaistorised
microphone mixer, which permits the mixing ol up to 4
instrumenta, i.e. Mic., Tape., Gram, Tuner, etc. Se)l con-
tained am! operating from a standard 9 v, battery. Hand-
somely finished casn. Ideal for valve or transistor ampll-
fiers. Inpuis «nll outputs take standard pings. Price
4316, P. & P. 2/8

I A e e ]

HIGH QUALITY PAXOLIN PANELS

Stze 8! in. X 10} in. X 110th in. Pricc 1/3 cach.
P. & P. 7d. 8ix for 7/ post free. 12 for 19/= poat free.

A T T - - - - -
TANK AERIALS

Fully interlocking copper sections one foot in length. "Will
make ideal dipoles. ear or scooter acriala, Price, six scc tions,
complete with eanvaa carrying caze. 3/6. P. & T. 1/6
Additional sections Gd. each. I’lease include sufficient
postage.

LEAD ACID
ACCUMULATORS
{Unspillable)

2 volts 16 A M.
4 X7 X 2in.
3 for 12/4.

Brand new. 8ize

411 Gy 3)- per cell.

AMERICAN V.H.F. SIGNAL
GENERATOR TYPE 1-130-A

A very well inade instrument with a built-in erystal master
oscillator. Exceptionally fine slow metion tuming, with
easily read scale, Blepped output and ndjustable amiplitude.

Ideal for two metres and V.H.F. calibration. Price 55/-
P.& P.7/6d,
TYPE 19 SHORT WAVE RECEIVING
. == SET
@ oM oo Worka straight off the mains.
b & @ Bl o]l An excellemt short wave
o e k1 receiver, requircs only phones
6_-9 1Y % for innnediate operation.

= Price £5/18/8, P. & P. 10/-.

Suitable phones 15/- per pair.

P. & P.2/8. During an evening's testing of this excellent

receiver, we obtiined clear reception from scores of stations,

muny of Lthein thousands of miles distant, including ship

stations, Government transmission, maritime broadcasts
and also the short wave radio Luxembourg broadcasts.

S.A.E. WITH ALL ENQUIRIES

NEW WALK ROUND STORE OPEN IN LAMBERT'S ARCADE, LOWER BRIGGATE, LEEDS 1, NEXT TO HALFORD’S
CYCLE SHOP. OPEN ALL DAY SATURDAY.
ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS.

TERMS
CASH WITH ORDER

s5/- EXTRA ON C.0.D.
ORDERS

No C.0.D. under 30/-.

i

O IN'A

SONA ELEGTRONIC CO., LTD. (Dept. P.E6), BRIGGATE HOUSE, 13 ALBION PLAGE, LEEDS

SEND 1/- FOR LISTS
TRADE SUPPLIED

ORDERS FROM
ABROAD WELCOMED
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ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE AND INSURANCE
SATISFACTION OR MONEY REFUND GUARANTEE @ DEPENDABLE SERVICE
NOTE.— H.P.P. where shown after Cash Price means total Hire Purchase Price,
i MARTIN AUDIOKITS Lo el
MARTIN RECORDAKITS Dep. | & | pmes. - Dep. | & | pmts.
HALF TRACK MARTIN AUDRIOKIT F.M. TUNER UNITS Nos. [
TAPE AMPLIFIER FOR STUDIO DECK, with 15, 16, and 17 to make a high efficiency F.M. Tuner Unit,
ready wired printed circuit, control and input panels. COME TO suveviarirnnnnnnnaons £12.17.6 (H.P.P. £13.17. 6) S51/6 | 12 | 18710
ElFaBigs E’ggaustpmz%mgﬁﬁrsnma kzn%tsa. plaans, sCrews etc.; WeI sdhow only the p-lg'?uhfr I\Imll:s here. I(ztherskavaulable
’ . EZ80, an 4, watts output, including stereo. e following wou make up a
Magic eye, Radio & Mic, inputs, ext. spcaker socket, tone [ TRANSISTORISED AMPLIFIER 15 ohms MODEL
and monitor controls. Can be used as ap amplifier UNIT I—FIVE INPUT'SEL'ECTOR. Size 3+ % 3in. |
COLLARO STUDIO DECf(“-lLO (IHlP.P. "ucllul)-o% £ e - nalsl-l!:'Ui—c;,:tEa‘Aprlibt:glltgﬂmxlh-gpég:la%ROI.lIS.?-G ==
, _very latest model, - + alrze
Epec;_ds, 3 mogors. 7ini‘s |:|olss £10.19.6 (H.P.P. £12.0.0) 44f- | B (246 61 % 2fin. VYolume onfoff, bass and trebte control. 36 I
ASE for above wit ® Sin. speaker, ..eiiiinen £5.5.0 &5 -— — —
COMPLETE KIT with tape and mlcrophon | UNIT 7—MAIN AMPLIFIER, 10 watts 6 transistor,
e i £29.19.6 (H.P.P. £32.8.0) 120/ | 12 | 44/ transformi:;iess Push Pull output Mounted on heattﬁsllglt6
ARTER TRACI( L.S5. imp O VTINS5 o s fmssesomes oisiagali s o i min IR —_ - —_—
TAPE AMPLIFIER FOR STUDIO DECK, as above. ] UNIT S—POWER SUPPLY lees 18 & 40 volts. I
COLLARS S ] % cill.‘li‘l.o (H.P. P. £13.12. 0’ 51/- 8 | 27/6 geoavy_l&j;té "?"ﬂfﬁ'é"frf‘ re&nﬂerlanddsToothmg ﬂ.lgg —_— | =] -
R TUDIO ECK, fitted Marriott *' N L or Units | and 4 _........... —_— — =
Series heads .......ccvvnvnnes £13.19.6 (H.P.P. £I5.1.0) 56/- 12 | 20/6 ALL ABOYE FOUR UNITS WITH PANEL to |
CASE as above, two tone grey ..., o ¥ £5.5.0 | ! make 15 ohms assembly £15.8.0 (H.P.P. £16.12.0) | 62/- 12 | 22/6
COMPLETE KIT with tape and m‘crophone | TRANSISTOF“SED AMPL":'ER 3 ohms MODEL |
SEL - E 393 I9.zg|'| ll’-lP..ilﬁ.SH.O) I 136/- | 12 | 49710 UNIT S MAIN AMPLIFIER, as Unit 7 but 1 ohinés
ELF-P ERED TAPE PRE- PLIFIER —_— —_— —
H{\JLF '!'I_RM_:I_K f\.EU DIO deck Ea'ado(r(‘aHﬁPﬁP'cfa's'g) g4§- | : i %sa,ra UNIT 6 POWER SUPPLY, as Unit 8 but 18—24 Vlcn{t; |
QUARTERTR [ QS - £9.9. ARAPL .9.0) 9/~ 14 == —_— _
TAPE HEADS, Bradmatic Half-Track RecardfReplay | I ALL FOUR UNITS WITH PANEL 3 ohms [ [
and Erase 0N PIATE .......coooiriooesesssorresssanens .19.8 ' £14.5.0 (H.P.P. £15.7.0) | 57/- | 12| 20/10
ARMSTRONG D SEND FOR LEAFLEYT CF COMPLETE RANGE
H.P.P.
B.S.R. UA25. Very latcst model l | |
with cartridge cooooiiiiiiiiiiiiiiiiiinn, £6.6.0 _— — —_ -
Garrard as follows:
SRP10 Single Elayer. Mono cartridge £6.11.0 —_— - i _—
Autoslim, 4 Speed changer Mono £6.12.6 —_ — e |y
AT/5/P ' Improved Autoslim,
——— T P £9.0.0 £10.0.0| 36/- | 6| 27/4
e — A.T.6 Autoslim de Luxe, mono £10.10.0 £11.10.0 42/- 8 | 236
AT/5/3000LM as ATSG, but w::h
MODEL 222 MODEL 22 3 :llm ar?\ SLErE0 ...ccea. .12.0 iif.ll.g 4g§6 8 %2!‘“
H.P.P. H/F, Transcription........c.... P 0.0 8.7. 68/- 12 1)
;;LESE;) AMP. 222, 10 + 10 w. £27.10.0 £29.14.0 I 110/- | 12 l 40/4 "g-ccad-k" Single Player N o 2 | 2
ERS SELF-POWERED BEraAmiY ol e o sk e g . 0. -
AL P i £22.10.0 £24.6.0 90/- | 12 | 321 301 Strobe, Transcription unit .. £22.0.0 £23.15.0 8s/- | 12 | 32/3
u QE'E/AM%"'i'F‘iEii's' ...... g €28.15.0 £31,1.0 | 115/)- | 12 | 4272 "hlllllpsh AGl0l76 Stereo cdartr-d_aeh. l I
L MONO wi change in. records wit
127/M AM/FM with 5 watt amp £26.10.0 £28.12.0 | 106/ | 12 | 38/10 adaptor 10/- extra ..... £13.13.0 £l4.14.0 55/~ | 12 | 19/11
12&:1‘ é\:,ﬁn F'ﬁhn'o w. amp £36.15.0 £39.13.0 | 147/« | 12 | 53/10 Gold:'lng GL58, wuh arm but less 2746 A o 3 ! | 24
T ERS STEREO AR AP 0 . erera. <o LY e e AR .B. -
127/S AM/FM with 5 4+ 5 w. amp £37.10.0 £40.10.0 150/- | 12 \ 55/- Goldring GL70, with arm but less
227/S AM/FM with [0 + 10 w. amp £52.15.0 £56.19.0 | 210/ | 12 | 77/4 T i e e e £17.9.4 £29.12.4 | 111}4 | 12 ] 40/1
226/S as 227/S w th Mag. P.U. ...... £61.0.0 £65.16.0 | 260/- | 12 l 88/- Goldring **8*", Transcription less
Teak Case for any of above . £3.10.0 LU=l 0 N AT o e st ool s o oo aaeteesm £18.i8.5 £20.8.5 76/5 | 12| 27/8
LEAFLETS ON REQUEST i
MOMNO AMPLIFIERS
Li L 45/A, 3 valve, 3 660 o l i
inear , 3 valve, 3 watt. 6. —_ — ] - —_— - .
Dulci GAS, Integrated, 5 watrs €132.6 £1a3.6 | 516 | 12| 19/3 Hi Fi LOUDSPEAKERS
Iripklgll_::rllle l&,i Fi Major, |10 wares £15.18.9 %l?.g.? 64/9 | 12 %3[3 H.P.P 1 .
ea 5 watt Main Amp ... £10.0.0 £21.12.0 BO/- | I2 9/4 . > ot
Leaak VarislopeMono,Prc.amplifier £15.15.0  £17.0.0 63’[- 12 ] 231 g“g"‘“’ :“”;"" sevvansnsianees E'I;.:g-g :IB.IB.G] ;o:- i :% gg,ﬂg
Dulei DPAIS, 15 Wakt ..o..o.ooveene £16.50 £28.7.0 | 105/- | 12 | 38B/6 e T P T e | B
Quad Main AMP. .oooiiniiiiiiannen, £11.16.0 £14.6.0 90/- | 12 33)- Goodmans A"l'(‘?;“'*oL'" com £6.12.3 o - |- =
Goodmans 5 0/ weeter
STEREO AMPLIFIERS b | End Crossover . - pp— qgo — e I
Leak Stereo 20, Amp and Pre-amp  £55.9.0 £59.17.0 | 229/- | 12 | Bofa Goodmans 301" Tain Mens.... AIICE CITuiepeien. & | 50
Leak Transistor Stereo 30 £49.10.0 £53.9.0 | 198/- | 12 | T2/7 Goodmans X05000 .........occonn..e £2.0.11 — = .=
Quad Control Unit .................. £15.0.0 £27.0.0 | 100/- | 12 | 36/8 Goodmans X950 ..................... €5.10.14 e < all s
W.B. HF812, 8in., 3.75, 7.5 and
F.M. TUNERS = \lz-ohm FII1I2 ...... 37575 ...... £3.16.6 — —_ — —_—
.P.P. .B. HFI0 in., and
Tripletone, F.M. Tuner Less power £13.19.6 £15.2.0 56/- | 12 | 20/6 PSS iy Lo e i W —_—— T — £4.12.0 e p— | = —
Tripletone, F.M. Tuner With power ¢£15.14.6 £17.0.0 63/- | 12 | 23/t Wharfedale Super 3, Tweeter £5.16.8 — — =4l
. Wharfedale Super 5, Tweeter £5.19.7 o = = —
GUITAR AMPLIFIERS Wharfedale Super 8 RS/DD ... .. 6141 — — | = —=
Whar:edale Super 10 RS/DD ...... £10.18.0 £1i.18.0 ;45- [} 8! §453
H.P.P. | | Wharfedale Super 12 RS/DD...... £17.10.0 £18.18.0 0/- 12 5
Linear Diatonic 12 watt 2 inputs... £13.2.6 £14.3.6 $2/6 | 12 19/3 Wharfedale RS/12/DD, |2in. unit 1
Linear Conchord 30 watt 2 inputs Full ramEe .. ....cciciiiieiieiiniiianannanns £11.10.0 £12.10.0 46]- 8 I 25/6
with Cover ..........icociiiiiiionnennnss £19.4.6 £10.15.0 77/- 12 | 28/2 LEAFLETS ON REQUEST !
Leak TL 25,25 w. ampand pre.am £42.5.0 £45.12.0 l 169/- Il 6131 ——
Leak TL 50, 50 w. amp and pre-a £51.5.0 £55.7.0 | 105/ 75/2
SURBITON PARK RADIO LTD. T wer ||
Zanaci 12in. Heavy duty ulnit’%l') waltst £5.5.0 —_ —_ — —_
oodmans Audiom 5 in.
48A SURBITON ROAD, KINGSTON-UPON-THAMES watt Bass .... reecenene E9125  £10.11.6 | 3876 | 6| 29/
SURREY Goodmans Audiom 6| I2ir|. 20 ‘
Ph . K watt Bass or Lead .. ...o.ooiiiiieiins . £150.0 £16.4.0 | 60/ I 12 | 22/
one: KIN 5549 Goodmans Audiom &i, |5|i|n8. g, €563 £1.63 | 10173 |12 | 37/
oodmans Audiom in.
@ ORDERS FOR CASH, C O D OR TERMS watt Bass _....... ' .............. £18.11.0 £30.16.10, 115/10| 12 I 41/9
Wha[fec;ale W 12/EG, I2in. 15 l :
watt Lead ... ciociiiiiiiiiiiiiiiinienns £10.10.0 £1%.10.0 42/- 23/6
. HOURS 2 a.m. to é p.m., (' p.m. Wednesday) Whagedale W I5/EG, |5Il‘l 1 I ! l !
WAL BOSE] o lopciitt v e s e e £18.18.0 70/- . 12 | 25/8
@ Ecsily reached by frequent trains Weterloo to Surbiton WRITE FOR GOODMANS ELECTRIC GUITAR LEAFLET
385
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Nowhere irn the entire
... a smaller set

to build than the
SINCLAIR

MICRO-6

Until you have built and used the Micro-6, you will
never know how exciting this British-designed set is.
Its range and power will amaze you as station after
station pours in; you will find yourself able to
enjoy radio where other sets often cannot be used
at all. The two self-contained batteries will give
70 hours or more working life. Bandspread tuning
over the higher frequency end of the M.W. |Band
enables Luxembourg to be tuned in with the ease
and power of a local station. Well over 12,000
Micro-6 sets have been built by constructors ranging
from advanced electronic engineers to be-
ginners with outstanding success. So start
on yours today.

SMALLER THAN A 17
MATCHBOX, YET... N

@ TUNES IN STATIONS @ IS ABSOLUTELY SELF CON- Eng

ONLY 13"x | "% 1"

MICRO-6 2
USERS WRITE

“My pleasure at the way it works is only
exceeded by the pleasure it gave me in build-
ing and at being able to complete such
miniature work satfsfactorily.”

W.J.R.. Warwick.

“It took me 75 minutes to
build, which, | think, is good. *it works far better than |

FROM ALL OYER EUROPE TAINED AS SHOWN EXCEPT proof ofl_the thforoughngss had hoped ;nd all rr:w friends

simplicit our In- are maze at the recep-

@ IS HIGHLY SELECTIVE Q:PIE?EE LIGHTWEIGHT Ztertuc:ionps e VAG ¥ i . p

@ EMPLOYS VERNIER TYPE D.A.B., Solihull, J.A., Windsor.
TUNING @ OUTPUT CAN BE FED INTO

@ WEIGHS UNDER | oz AN AMPLIFIER OR TAPE

COMPLETE WITH BATTERIES RECORDER IF DESIRED BU I LD lT IN AN EVEN I NG !

CIRCUIT DESCRIPTION

The Micro-6 uses only three Micro-Alloy Transistors in a unique and very Bullding is simple. All parts including
efficient 6-stage circulit as follows: Two stages of R.F. amplification are lightweight earpiece, case and dial, and
followed by an efficient double-diode detector which drives a high-gain B.page instructions manual come to
3-stage A.F. Amplifier. Powerful A.G.C. applied to the first R.F. stage Sinclair ¢ Py— led

ensures fade-free reception from the most distant stations tuned in, “':': "rblzl:'"";"" "’?':‘“:t:a' 1/6
Everything including ferrite-rod aerial and batteries contained within REEEC R O TS P

the elegant tiny white, gold and black case. Inserting the earphone Mallory Mercury Cell Type I/I ' Pack of 6
plug switches the set on. ZM3t2 2 required} cach 10/6

SINCLAIR

TR7 50 POWER AMPLIFIER

For use with Micro-6

THE TR750 enables the Sinclair Micro-6 Re-
ceiver (or the Sinclair Slimline which is an extra-
easy set to build, and which comes to 49/6) to be
used as a powerful car, domestic or portable

SINCLAIR
MICRO-
INJECTOR

This Ingeniously designed
device generates and in-
jects a cest signal into
any part of audio or radio

loud t. ti i i equipment at any fre-
ou s;.:eaker[se A connecting plug is provided quency from lkefs to 30 _Patrts :1_nd
for this. The TR750 also has many other applica- All parts with in- Mc/s by means of which it m:or:: t'g"s

structions come to becomes easy to |ocate
faults rapidly and accu- 27 6

39 6 rately., Measures 13X 13

% #in, excluding probe.

With full instructions. .
Ready built
No constructor should be ond tese

tions such as a record reproducer, intercom or
baby alarm. An output of 750 milliwates for
feeding into a standard 25-30Q2 loudspeaker

i P’ o IDEAL ALSO

requires an input of only 10mV. Frequency with fnotrualioE
response 30-20,000 ¢,s - 1dB. Power required— WITH SINCLAIR 45 without a Micro-Injector
|

S 2wl 3. SLIMLINE Wi L 32/6

SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE =

Ready buift and tested
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World well you #ind.

INTEGRATED 10 WATT
AMPLIFIER AND
PRE-AMP

Hi Fi Quality
for very
modest outlay

The Sinclair X-10 marks a radical departure
from conventional amplifier design which is
certain to influence future developments in
the audio field enormously. Already the
power and quality obtainable from this ex-
tremely small amplifier bring entirely new
approaches to styling and housing domestic
-audio equipment, which the absence of heat
sinks helps greatly,

Leaving the X-10 user to add a tone control
system of his own choice to the integrated
pre-amplifier stage enables any sound input
source to be accurately matched. The X-|0
has many other important advantages as a
result of using Pulse Width Modulation, in-
cluding incredibly low distortion figures, no
falling off of higher frequencies, better tran-

N\

i
| z

FLED BACK
INTEGRATOR

SQUARE wavE
GENERATOR

CURRENT
ADDER

. . . a constructor’s amplifier
using PWM, except for the

SINGLAIR X-10

sients and less current requirements.

Indeed, the X-10 can be satisfactorily opera-

ted from a couple of 4/- lantern batteries,
THE SINCLAIR X-10 MANUAL in-
cluded with every X-10 explains how it
functions, and also gives tone control and
stereo matching circuits, none of which cost
more than a few shiliings. - The X-10 Manual
Is available separately, price |/-.

® X-10 USERS WRITE

“| must say that the amplifier certainly delighted my-
self and others with its beautiful crisp quallty,”
W.L.;, Leeds, 2.

*l was able to try it out yesterday and would like to
say that | am very pleased with its performance.”
R.M., Keighiey.

NPN/PNP
ph ary

pair

L]

SCHMIDT
TRIGGER

NPN/PNP
complementery
pair

11 TRANSISTORS
NO HEAT SINK

SIZE

Y b'x3"

Add your own

choice of

tone control
Input sensitivity
ImV into Ik

Total harmonic
distortion <o1%

Qutput up to

10 watts into15 0

Operates from
12 to 15 volts D.C.

All parts including 1l tronsistors and X-10

Manual come to

£5.19.6

Ready built and tested with X-10 Manual

INPUT

TWO STAGE

PRE AMP

BLOCK DIAGRAM shows in -simplified form the
stages of function of this remarkable amplifier. Such

design with its very much better standards of

performance is made possible by use of the very

latest in- transistors and high' quality components.

£6.19.6
£2.14.0

A.C. Mains Supply Unit (ready
built) for one or two X-10s

F__——__—----—-----_---_-

To SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE
POST YOUB I Please send items detailed below:— ‘E . d.| '387
ORDER R ——————— T | NAME oo oo
T0-DAY! ADDRESS. ... oot

Full Service
Facilities always
available to Sinclair
Customers

I For which I enclose CASHICHEQUEIMONE\; ORDER

TOTAL £
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ETCH YOUR OWN

PRINTED
| GIREIJIT KIT

Post {ree # n
Each contains over 60 sq in. of
laminated board and sufficient
chemicals to make dozens of
R printed circuits, plus comprehens
® sive instruction book giving
f advice and examples on trans-
lating theoretical circuits into
g layouts ready for etching. High
B quality materials—completely safe
% to handie—carefully prepared to
8 ansure fine definition and uniform
d results without laboratory control
VA bat by ity

RAMAN

prevwwed in your heme NUW I

lamps — an
| amazing new scientific develop-
8§ ment in which the whole of the
illumination produced emanates
| from the entire surface of a
specially treated, flat steel plate
8 protected by a "thin coating of

Electroluminescent

§ plass. No heat is generated and
B there is no filament to burn out.
® Makes intriguing home decora-
E tion, illuminated door numerals,
¥ small darkroom lights, night-
§ lights, etc, Connects directly to
§ mains and burns continuously for
B 2 whole year at a cost of a few
pence only. Available in plate

size 3 in. x 2 in. and in green or
B blue colour (state which re-
d quired). Each plate takes one
numeral (stick-on number of
f choice supplied free if required).
Complete with plastic protecting

wrap and fuii instructions.

MMake a wondePful rarnge
g Ll :4expenﬂve dewces -

! DRY REED SWITCHES™

E Can be actuated by permanent or
i electromagnets to provide ex-
celfent basis for a wide range of
inexpensive devices such as
burglar alarms, limit switches,
door bell switches, etc. Tre-
mendous reliability factors and a
working life of about 100 times
that of microswitches and the
uses to which they can be purt is
limited only by imagination. Each
switch supplied complete with
specification, instructions and
fl ideas_information. SUITABLE
: MAGNETS |/- extra.

REED SWITCH COILS 4/-postfree
Specially manufactured to provide
electro-magnetic operation of
Dry Reed Switch described above.
Coil is simply pushed on to glass
tube and centrally located over
switch contacts. Works from
any 4-12 v. D.C. supply, Size
overall § in. dlam. x § in. long.

MINIATURE MAINS 4 for
INDICATOR LIGHTS S5/= Fost

free
.Give positive indication that
equipment tools, instruments,
apparatus, etc., is switched on,
Complete assembly of neon, re-
sistor, insulation and flying |eads
that requires only connection to

switch. Small size and insulation

permit siraple fitting—just drill
small hole in panel or tape or clip
to equipment. Current consump-
tion negligible. New manufacture.

PROOPS

BROYHERS LIMITED

388

| SELECTROLUNINESCENGES

ali A 66«
r\e Ilql'\tnrg of fumarcen NZDY

0
3""] uleucs CUBE

ENCAPSULATED ClRCUIT

Solid state semi-conductor mod-
ules—fully cransistorised and
completely wired and tested cir-
cuits that only require a é-volt
battery and connection to input
and output to provide a compact
ready-made unit. . Encapsulated
types are shockproof and almost
indestructible. Supplied with
instructions.

PUBLIC ADDRESS AMPLI-
FIER — needs  only crystal
microphone and any speaker.

Frequency response designed to
provide maximum intelligibility.
With 'l5 in. speaker sound covers

hundreds of yards. Fully encap-
sulated. Size only Iix |§fx3
in. 30/-. P.&P, if-.

METRONOME—required only
2 megohm potentiometer and any
PM speaker to produce accurate
repetitive beats at adjustable
rates from 40 to more than 208
beats per minute. Low battery
drain, simple connections,

12/6. P. & P. /-,

2 WATT GRAM AMPLIFIER
~—just connect to any crystal pick-
up and B-ohm speaker for above
average output with excellent
tonal quality. [-megohm poten-
tiometer recommended for vol.
control. Compact, high quality
unit. 30/-. P. &P, I/-,

CODE PRACTICE OSCIL-
LATOR—simply connect with
morse key, any P.M. speaker and
any ly-6v battery. Fully trans-
sistorised and assembied on rigid
board size 2 x 13in. [2/6
BURGLAR ALARM -— needs
only 8-ohm loudspeaker, switch
and microswitch (or reed switch
and magnet) to complete
Operation of sensing switch trig-
ger upward screaming syren to
give instant alarm. For home or
motor car protection. 30/-. P. &
P

FIRE ALARM — module con-
tains temperature sensor and
operates in conjunction with 8-
ohm loudspeaker and 2 megohm
potentiometer. Increase of room
i temperature above pre-set |evel

immediately triggers screaming
syren alarm. 30/-. P. & P.1/-,
ANV VY 2y
D ke simpie” 77/
AUTOMATIC -

~

:Q

New, inexpensive fk_\:
photo - conductive e
celis act as light

sensitive resistors Typel

that increase conductivity with
increased light. 1,000 times more
sensitive than selenivm cells with
greater reliability, and can easily
be built into a wide range of
simple circuits. Typical uses
include: automatic light controls,
exposure meters and many other
devices. Requires simple low
power source from battery or
mains transformer. Two types
available; Type I|: Max. voltage

200 v. Output 0-5 watt. Sens.
range 400-800 mu. 10/- post free.
Type 2: Max. voltage 150 v.

Output 0-15 watt. 8/6d. post free.
Both types have a resistance
range of 5 megohms at zero
to 500 ohms at 1,000 [ux.
Sensitive range is 400-800 mu.
Supplied with specification, in-
structions and typical circults.

52 TOTTENHAM COURT ROAD, LONDON W1,
PHONE; LAHgham 0141,
THURS: $am—lpm,

HOURS: $am=dpm
OPER ALL DAY ON SATUADAY

SOLON
GETS THINGS
) JOGETHER

\/~FOR

SOLON ELECTRIC SOLDERING
IRONS are made by AEI. Seven models
suitable for all soldering jobs. The 15
and 25 watt for radio work, the 65 watt
for heavier duties. All parts are replace-
able..Prices from 24/8.

SOLON

TRADE MARK

From your radic or
electrical supplier.

174 th

Smart waterproof cover
to pive complete protec-
tion to your tape recorder.
Made rubberised
canvas in havy, wine, tan,
grey
with white
pipings,
handy

from

and bottle green
contrasting
reinforced base,
zip microphone
pocket and name panel,

Cossor 1604 en 19/~

. 1605 . 84/

Stella ST455 83

w  ST454 ... 57/6

. ST458 ... 19/

., ST459 . 84/

Grundig TK | ... 49/6|Telefunken 85 ... 65f-]|5aba ... 83f-

% TKS ... 55/- 4 75/15 & Ehzabethan FTI . 86/=

" TK & 67/6 76K 55/- " FT3 ... 75/-

o TK 8 63/- e 95 69/6 " LZZ? 75/

" TK 14 Philips 8108 5776 Fi-Cdrd 1A ... 52/6

%23&18 59/6] , 3548 No Price|Fidellty Argyle ... 55/.*

w  TK20 . 52/6] ,, 3534 ... 87/-|Clarion (with strap) 52/6

o TK 24 55/- o 3459 . 79/61Brenell Mk. 5 s 17

o TK25 55/- » EL3538 .., 63/ ,, 3star .. 69/-

1 TIES 3 80/-| ,. EL3542 . 63/ Truvox R92 and 94 99/~

o TK35 ... 631 , EL353¢ 70/-|Robuk RK3 . 67/6

w  TK40 & 41 66/-f ,, EL35I5 ... 57/6|Ferrcgraph 88/~

w TK46 ... 82| ,, EL3541f/I5 57/6|Sony 521 90/-

o TKS55 ., 63/-* w  3541/H . T2/-|Revox . 84/-

o TK 60 ... 75/=* Starmaker  68/-|Optacord 4[4 412 63/-

» TKB30/3D 63/. Cossor 1602 ... 37/6

x Cub .. 15/-* w1601 .. 63)- * Without pocket

A. BROWN & SONS LTD.

24-28 GEORGE STREET, HULL. TEL.: 25413, 25412

-
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THE

WHARFEDALE

Super Range

»"a " n

" s
MR
ww

Each loudspeaker in this range is fitted with roll
surround for low resonance and double diaphragm
assembly for extended HF response.

SUPER [0/RS/DD

Impedance 10/15 ohms.
Flux density 16,000 oersteds.

Max. input 10 watts rms
or. 20 watts peak.

Frequency range 30-20,000 c¢/s.
Aluminium Voice Coil.
Bass resonance 38/43 c/s.

Price: 218/8 inc. P.T.

o e
SUPER 8/RS/DD
Impedance 10/15 ohms.

Ceramic Magnet. SUPER |2/RS/DD
Flux density 14,500 oersteds.
Total flux 60,000 maxwells. Impedance 12/15 ohms.
il Nales Coil. Flux density 17,000 oersteds.
Max. input 6 watts rms Total flux 190,000 maxwells.

or 12 watts peak. Aluminium Voice Coil.
Frequency range 40-20,000c/s. Max. input 20 watts rms
Bass resonance 50/60 cfs. or 40 watts peak.

Frequency range 25-20,000 c/s.
Bass resonance 26/32 cfs.

Price: 350/- (no tax).

Price: 134/2 inc. P.T.

WHARFEDALE WIRELESS WORKS LTD
IDLE BRADFORD YORKSHIRE

Telephone : Idle [235/6
Telegrams: ¢ Wharfdel’, Bradford.
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gives
constructors
the
simplest...
most

0dr( =

WIRING BASE for any electronic assembly
work — whether experimental or quantity
production, Patented Veroboard is an advance
on tag board wiring techniques and printed
circuits, and because of its absolute stability
under all conditions it is in fact now extensively
used by manufacturers all over the world instead
of printed circuits.

bl

A sample of Veroboard is provided FREE in this
issue of Practical Electronics and it is obtainable

in many sizes of which 4 are available through VERO ELECTRONICS LTD.

For the name and address of SOUTH MILL ROAD, REGENTS PARK, soum@g{pgon
47593
ENQUIRIES FROM RETAILERS AND MANUFACTURERS WELCOMED

the retail trade.
your nearest Retailer please write to :—

TEL. 71061
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BRAND
HAND AND FOOT-OPERATED SEALING TOOLS

FOR ALL KINDS OF PLASTICS

The “PACKFIX” for
cellophane and poly-
thene bags. Hand or
foot-operated, all
voltages. From £10,

FLT cellophane and polythene
bag sealer, Foot operated or
magneto electrically driven.
Seals bags up to 153" width.
From £42.

Hot plates thermostatically
controlled. Small and large
sizes for cellophane,
polythene and shrinking foils.
From £12.

LET US SOLVE YOUR SEALING PROBLEMS.
WRITE FOR COMPLETE ILLUSTRATED LISTS

TO DISTRIBUTORS:

S. KEMPNER Ltd., 334 FINCHLEY RD., LONDON, N.W.2
TEL. : HAM 6365

390

FEE m ie e e - ——p— o —— - =

SOLDER WITH
PRIMAX and PRIMAXA

SUPER EFFICIENT SPOTLIGHT
SOLDERING GUNS

PRIMAX
$0W SPOTLIGHT

86G/8 e

v ) S S S Sus S S

PRIMAXA
100W SPOTUIGHT

112/8 .

b

NEW ADDRESS !
Distributors: S. KEMPNER LTD
384 FINCHLEY ROAD, LONDON, N.W.z. Tel.: HAM 6365

(CEPT. P2)
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L. K. ELECTRONICS
The Cheapest—The Best—Quickest Service

@ Famous Autochanger or Single Player Units supplied with
brand new, two-tone, de-luxe portable cabinets, 17 X 15 X84in. Strong
carrying handle, gilt finish clips and hinges are used by famous make for
22.gn. model. Ready cut out motor board, t4x |13in, Front baffle
7% 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. |2 months' written guarantee. Available
separately or package deals as below. .

Qur NEW MK Il Superb Kits are now being dispatched.

L K PRICES FOR COMPLETE KITS:

Autochanger Kits as above

B.S.R. U.A. 14, T.C. B MONO... sssirsevnecariiniieneanase, £10.15.0

Garrard Autoslim, Mono ...ceiviiinniinniisnrne.n.  E11.7.6 PP,
Single Player Kits as above

P.P. 5/6
5/6

Garrard S.R.P. 10, MONO ..occveveivrnensernnvrannnencons E10.12.6 P.P. 5/6
E.M.). Autostop, MONO ceciceiececeieciceinneasonnanisnnne £10.17.6 PP, 5/6
Individual Prices for those who wish to purchase separately.

Record Player Cabinet with Cut-out Board ......... £3.10.0 P.P. 3/6

Amplifier with 7 X 4in. speaker ..........cocoeniemnane £3.10.0 PP, 2/6

@ SCOOP! B.S.R. U,A, 25 Autochangers. T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price £5.15.0.
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 £5.10.0.
P.P. 5/-. Latest model.

@ SCOOP! Garrard Autoslim.
boxed. YYire