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'RDDUCYS LIMITED
(Regd Trade Mark)

ADCOLBR

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON SwW4

: NAME. :
| ADDRESS |
! !
I I
i |
| {
| PW173

i oo o, e i oo e s e e s oo o]

ORGAN TRANSISTORS

ZTX300 1/11 ZT1813 7/9 Z'T3055 20/6 | ZR12  16/9 | ACY2l 5/4
Z2TX302 ZTY00 17/9 | KR54 27/6 ‘ 73170 1/11 | ACY22  4/-
ZT44 12/9 | ZT1701 22/6 | KR56 24/9 | 0C28 19/~ | OAZ203 12/~

Mullard LA 2300 9/5d.
All above transistors direct from manufacturer.

Unmarked silicon planar transistors suitable for use in
divider circuits: 1/6 each or £5 per 100.

LIGHT SENSITIVE DEVICES
GIANT-SIZE SELENIUM SOLAR CELLS — PRO-
DUCE UP TO 6mA FROM DAYLIGHT! 67mm
diameter, 10/- each. 50mm x 37mm. 2 for 10/-.
Transistors similar to OCP 71, 2/- each.

ORP 12 CADMIUM SULPHIDE LIGHT SENSITIVE
RESISTORS 9/-each. Light sensitive diodes, 10/- per doz.

WIRE-WOUND RESISTORS
Mains dropper type. Up to 30 watts. Some multi-tapped.
Fraction of normal price! 10/- per dozen.

MULLARD POLYESTER CAPACITORS FAR BE- |
LOW COST PRICE! 0-001uF 400V 3d., 0-0015uF
400V 3d., 0-0018xF 400V 3d., 00022u.F 400V 3d.,
0-01uF 400V 3d., 0-15uF 160V 6d 0-22uF 160V 6d., |
0-27uF 160V 6d., 1uF 125V 1/-.

RECORD PLAYER CARTRIDGES. COMPLETE
WITH NEEDLES. GP67/2 Mono 15/-, GP91/3
Compatible £1, GP93/1 Crystal Stereo 25/-, GPY%4/1 |
Ceramic 30/-.

TRANSISTORISED SIGNAL INJECTOR KIT 10/-

SIGNAL TRACER KIT 10/-. CAR REV. COUNTER
KIT 10/-. :

VEROBOARD
2t x1° 0-15matrix 1/3 5 x 31" 0-15 matrix 5/6 31 x 32" 0-1 matrix 4/9
3% x 247 0-15 matrix 8/8 17 x 24" 0-15 matrix 11/~ 5 x 23" 0-1 matrix 4/7
3% x 317 0-16 matrix 3/11 17 x 34 0-15 matrix 12/8 5 x 31" 0-1 matrix 5/8
5 x 2§47 0-15 matrix 3/11 3% x 2" 0-1 matrix 4/2
Spot Fage Cutter 7/6. Pin I.nserc Tool 9/8. Terminal Pins 3/6 for 36
Special Offer! Spot Face Cutter and 5 2§ x 1° boards..........
PAPER CONDENSERS
Mixed bags 0-001uF to -5uF, 12/6 per 100.
SILVER-MICA
Ceramic, Polystyrene Condensers. Well assorted. Mixed
types and values, 10/- per 100.
RESISTORS
Mixed types and values, } to 1 watt, 6/6 per 100, 55/-
per 1,000. Wire-wound resistors, 1 watt to 10 watts. |
Mixed values. 20 for 10/-.
TRANSISTORS
Mixed, unmarked, mainly O.K. 7/6 for 50.

12 VOLT TRANSISTORISED FLUORESCENT

LIGHTS. HALF NORMAL PRICE
8 Watt 12in. tube. Reflector type £2.19.6. 15 watt 18in.
Batten type £3.19.6.
IDEAL FOR CAMPING OR CARAVAN HOLIDAYS!
A BRIGHT LIGHT FOR VERY LITTLE CURRENT!

ELECTROLYTIC CONDENSERS

0:25uF 3volt 4uF uF 25 volt 64uF 9 volt
1uF 6 volt 4auF 12 volc 20uF‘ 6 volt 10uF 9 volt
1yl 20 volt 4uF 25 volt 25uF 6 volt 320uF 4 volt
1-25uF 16 volt SuF 6 volt 25uF 12 volt 320uF 10 volt
2pF 3 volt 6uF 6 volt 250uF 25 volt 400uF 6-4 volt
2uF 350 volt 8uF 3 volt 30pF 6 volt Allat 1/- each.
2-5uF 16 volt SuF 12 volt 0F 10 volt 20 assorted
3uF 25 volt SuF 50 volt 50uLF 6 volt. (our selection)
3:2uF 64volt 10UF 6 volt B40F 2-5 volt 10/-

Orders by post to:

G. F. MILWARD
Drayton Bassett, Near Tamworth,
Staffs

Please include suitable amount to cover post and packing.
Minimum order /#0/-. Stamped addressed envelope
must accompany any enquiries.

For customers in Birmingham area goods may be
obtained from Rock Exchanges, 231 Alum Rock Road,
Birmingham 8§
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Mark H

4-speed autochanger
—Tless cartridge

LASKY'S

price £13.5.0 .....

AUTOCHANGESS SINGLE PLAYERS )
1025 less cartridge .. 0o £6.9.6 iPP.‘?_,755 Mll{ LII:I Alt]z)ss7 gaxrt.rldgc £11.19.8
1025 with GCM21 mono car- = ma,gnetlc
A cartridge 3 £21.0.0
ridiestereloompatl 6196 | Apg5 loss cartridge $18.10,0
2025TC with GCM2l mono SRP22 Mains model less carte
cartridge. Btereo compat. £7.19.6 ridge £6.12.10
SL55 with J2006 stereo cart- sEs’ Battery modsl less
cartridge .. 8o Gy £7.15.3
pa e & 11196 | g aNgCRIPTION DEOKS’
SL65 less cartndge oo L £14.15.0 G(}\IRRARD iREs" £28.10.0
SL75 less cartridge .. P £28.10.0 WEI £3.6.11; WB4 Mk II £5.8.11: WB5
SL95 less cartridge . . = £35.0.0 £5.8.11.
i CLEARVIEW PERSPEX COVERS:
A70 Mk IX less cartridge £13.19.6 SPC1 £8.5.0; SPC4 Bk II £4.6.6.
BSR UA47 less cartridge .. £5.9.6 Postage on all above &/~ extra.

DENSHI BOARD RITS

NEW EXPERIMENTAL AND
EDUCATIONAL CIRCUIT SYSTEM

The DENSHI BOARD system enables
the young experimentor and elec-
tronics hobbyist to produce a wide
range of tran,smtor circuits of increas-
ing 3t ithout solderi

or the use of any tools at alll Basically
the system coraprises a slotted circuit
board into which plug-in components
and bridge pieces are set to produce up
to 30 different circuits, The com-
ponents are incapsulated in trans-
parent plastic blocks bearing the THESE ARE JUST A FEW OF THE

appropriate circuit symbol and value CIRCUITS YOU CAN BUILD IN
thus enabling evem the complete MINUTES :

mnovice to visually grasp the funda-

mentals of circuitry after only a few VARIOUS RADIO RECEWERS’ AMP-

Toments stdy. In addition cact LIFIERS, MORSE CODE PRACTISE

DENSHI BOARD KIT comes com- DEVICE, CONTINUITY TESTER,
SIGNAL INJECTOR SIGNAL TRACER

plete with an 80 page manual of
circuits and data. WIRELESS MICROPHONE ETC., ETC

DENSHI BOARD KIT SR-1A comprises:

Base board; tuner block; 4 resistors; choke coil; fransformer; 284 transistor for RF; 2

diodes; 3 capacitors; bmttery block; morse key; antenna lead; crystal earphone; various

gridge and f:onnectmg pieces and ) page manual. This kit permits the building of 16
asic cireul

TRIO

MODEL 9R-89DE
Brief spec.: 4 band re-
ceiver covering 550 Kefs
to 30 Me/n continuous
and electrical band spread
on 10, 15, 20, 40 and 80
metree. 8 valve plus 7
diode circuit. 4/8 ohm
output and phone jack.
Special features: S8B-
CW @ ANL @ Variable
BFO @ S meter @ Sep.
band spread dial @.IF
frequency 455 Ke/s @ Audio output 1-5W @ Variable RF and AF gain controls. For use
on 115/250V A.C. Mains. Beautifully designed control layout finished in light grey with
dark grey case, size 7 x 15 x 10in. Weight 19 1bs. Fully guaranteed, complete with instruce
tion manual and service data.

éﬁ*gg's £42.0.0 .

SP-5D “SPEAKER MATE"

TR10 ti speaker unit the above receiver in
both style and size. Contains 5 x 3in. el\ptlcal 80 spea.ker speclally
designed to give extremely erisp repr of voice fr

Dark grey metal cabinet—size 7 x 3} ¥ 54in.

LASKY'S 87 / 6

PRICE =
NEW LASKY’'S SCOOP

THE WORLD'S SMALLEST 6 TRANSISTOR TWO
WAVEBAND RADIO RECEIVER FROM RUSSIA

THE ASTRAD ORION

Made to the highest Russian space-age
standard—this . remarkable micro-size set
measures only 1 11/16 x 1 3/10 x 5 5/16in. yet
it containe 6 transistors and other com-
ponents combined in a photo etched circuit,
only § x !in.; tuning capacitor, ferrite rod (or
core) aerial, battery, waveband selection,
switch etc. Output to a high impedance,
crystal earpiece, giving ample volume (auto-
matically adjusted) and clear tone. Brief
tech. spec. Waveband coverage—Medium
wave 525 to 1805ke/s, Long wave 150ke/s to
408Kkc/s. Sensitivity: 35mV max. Selectivity
—10dB (at 30ke/s de-tuning). Power consump-
tion 4mA max. Power source: 1 x 1-4V
Mercury battery (Mallory type RM625 or
equivalent).

The Orion is supplied fully built and tested complete with battery®, left and right fitting
earphone supports and attractive black and ivory plastic presentation/carrying case
(matching the Orion.) Never miss your favourite music, sport, news—the Orion is an ideal
gift for all, providing & constant source of enjoyment without disturbing others. Lasky's
price only 38/6, post 2/6. Extra battery available (rechargeable type) 3/6.

*NOTE: The battery we supply with the
Orion is a rechargeable type. Charger
unita -‘will shortly be available enabling
you to recharge the battery from AC
mains 220/240V supply. Price 19/6—
post free if ordeéred now with radio— |
otherwise 2/-. If you purchase your
charger now we will forward as soon-
as stocks arrive.

LASKY'S PRICE £4.19.6 vo: s |

DENSHI BOARD KIT SR-2A 45 SR-14 but with the follow dditional parts:

é 7‘? ‘? é(Ey'S 3 9 / 6 Post 2/6. Extra battery available 3/6

288 transistor for AF; 2 resistors; 1 capacitor; crystal microphone; test probes electrode,
additional connecting pieces; 9V battery. This kit permits the building of 30 basic circuits;

i LASKY'S PRICE £7.2.6 ross

| GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL |
16 colour page catalogue in large 16 X 1lin, format packed wlth 1, 000 s of ||:ems I
I from our vast stocks. Hi-Fi, Radio, El Test

Iebce ) o X I

Send 1/-— for post only and inclusion on our regular mailing lisi (5/~ overseas)
T S R S S BN NN S BN N e S SR B SN SR e S

NEW INTERNATIONAL TAPE
FAMOUS AMERICAN MAOE BRAND TAPE AT RECORD LOW PRICES

3in. Message tape, 1301t. 2 5¢in. Long play, 1200it. Acetate. .. 12
3in. Message tape, 2251t. 8 53in. Standard play, 850it. PVC. .. 11
3in. DMessage tape, 300it. 7 53in. Long play, 1200it. Mylar ..., 1§
3jin. Triple play, 6001t. Myla.r .10 5%in. Triple play, 2400ft. Mylar. ... 45
4in. Triple play, 900ft. Mylar ... 17 7in. Btandard play, 1200ft. Acetate 12
bin. Double play, 1200ft. Mylar. , ig 7in. Standard play, 1200ft. Mylar 12

8

.85

22

bin, Long play, 900it. Acetate , 7in. Long play, 1800ft. Mylar .... 19

5in. Standard play, 6001t. PVC 7in, Double play, 24001t. Mylar .26

5in. Triple play, 1800{t. Mylar .. 7in. Longplay, 1800ft. Acetate .. 15 -

53in. Double play, 1800it. Mylar. . 7in. Triple play, 3600ft. Mylar,... 50
P. & P: 1= extra per reel, 4 reels and over Post Free

ROROOROROSR
SOCRIROO R®

I.a.sky sIRadiol.immited &“Esmg,

Branches

207 EDGWARE ROAD, LONDON, W.2

33 TOTTENHAM CT. RD., LONDON, W.1

‘Open alt day, 9 a.m.—6 p.m.vMonday to Saturday °

High Fidelity Audio Centres
- 01123 327114945 TOTTENHAM CT. RD. LONDON, W.1

Tel: 01-635 2605 | Open all day. 9 a.m. ~6 p m. Monday to Saturday

Tel 01:580 2573

152/3 FLEET STREET, LONDON, £.C.4 Tel- 01-353 2333 | 118 EDGWARE ROAD, LONDON. W.2

Open all day Thursday, early clos . Saturday

Open all day Saturday, early closing 1 p.m. Thursday

ALL MAIL ORDERS AND CGRRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1




AINLINE

ELECTRONICS LIMITED

Service with the personal touch

Mainline Electronics is a new Service for users of
electronic equipment and components in the field
of experimental work.

Backed by one of Europe’s leading Distributors
and enjoying the support of the industry, Mainline
Electronics specialises in quality components from
leading manufacturers. These products are char-
acterised by excellent materials and workman-
ship, proved reliability and known performance.
Service is the watchword of Mainline Electronics’
activities. The company not only supplies the right
components at the right price but, also supplies
the necessary data through the data service pub-
lished in the component guide.

Your Complete
Professional Guide to
Components
and Prices

Send today for Europe’s finest, most
up-to-date and most comprehensive
¢ Price List of Semi-conductors and

associated components, with details
2 of manufacturers full application
data.

Get this invaluable
reference now — to
RCA —IR—SGS —
Emihus — Semitron
— CCL — Plessey —
Morganite — Litesold
to name but a few.

0 Watts of Audio

Mainline introduce a trio of ampli-
fiers the Mainline ‘12°, Mainline
‘25°, Mainline ‘70",
The design of these audio ampli-
fiers was the result of SGS and
RCA combining their tremendous
resources to produce these quasi
circuits.
Each Kit complete with circuit
diagram contains all semiconduc-
tors — resistors — capacitors and
printed circuit board.
Mainline 12A—£7.0.0.
Prices: Mainline 256A—f£8.5.0.
Mainline 70A-—£10.10.0.

L =]
Mainline Electronics Limited,
Thames Avenue, WINDSOR, Berkshire.

(A member of the ECS Group of Companies)

Se= 000~

b Morgan @279,
HIVAC o=

208

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

1R5, 185, 174, 384, 3V4, DAF91, DFb1, DK91, DL92, DL94.
8et of 4 for 18/6. DA¥96, DF96, DK96, DL96, 4 for 26/8,

VALVES

SETS

0Z4  4/6 19BG6G17/61 DL35 6/~ | EL84 4/9 , PCL85 9/—, UCO2 6/
1A7GT 7/6 [20F2 18/8 | DL92  5/9 | EL0 5/~ | PCL86 8/6 | UCCB4 7/
1HGGT 7/3 [20P3 11/9 |DL94 6/~ | EL500 12/6 | PENA412/6 | UCCE5 6]
INSGT 7/9{20P4 18/6 | DL96 7/- | EMBO 7/8 | PFL20012/8 | UCF80 8/
1R5 6/9.|20L6GT 5/- | Dyse _5/9 | EMBL  7/6| PLag g/ | UCHA42 9/
185 4/3 25'[‘14(}’.1‘11[8 DY87 b5/9{ EM84 8/8| prga1 - 7/8 | UCHSY 6/9
1T4 2/¢ 130C1 8/6 EABCE0 6/6 EM87  7/8 | pLs2 7/-{ CCL82 7/8
384 5/9730C16 13/- | Ty pdy g/9 | BY5l 73| prp3 7/ | UCL8s 11/8
3V4 6/- [30C17 16/- EBO1 23 EYB6  6/6| pLss 6/¢| UF4l 10/6
5U4G  4/6 |30C18 11/8 EBCS3 8 EZ40  7/8 [ PL500 13/- | UF80 7/~
5Y3GT 5/9 |30F5 16/ EBC4l 9fp| SZal /6| PLsos 13/6| UFSs  6/9
524G  7/8 |30FL1 13/g | BRCAL /9| DZ80 4/ | PLsos 23/6 | UFSD  68/9
6/30L2 12/ |30¥L1214/6 EBF89 63 Ez81  4/9 | pLso2 14/6 { UL41  10/6
SALs  2/3 gggdugla ECCsL 8/ GZ32  8/9 | PMs4 79 IUTL44 20/~
AAMG  8/6 o 149_ BCCSS 409 GZ34  9/8( PX%5 10/6 .Ungi 7
A% 4 fsor1r 1s/e|ECCEs 7 KISl - B/8 | PYsl sy [ UMSL 7/
gj’[r]% :;5 3074 1800 |BCCHS  byg | KT66 16/~ | PY¥s2 10/- 8/3
6BA6  4/6 |30P12 13/9 [ ECCS0412/— | ME140015/- | PY33 VP4B_ 10/-
30P19 12/- | ECF80 7/- |N78 14/9{ PY8l 5/3 /
Sbre M9|30BL) 1olo|ECFE2 50p | PABOSsO 7. | EY82 5/ | VPIs2121j-
eBIe 13’,: 80PL1315/6 | ECHS5 /- | PCas  10/8 | SYE2 gfg Z17 38
6F13  8/8 [30PL14 15/8 Ecgd‘i lg/e PC8S  10/8| pyong 716 Transistors
6F14 9/ (35L6GT 8/ | ECHEL b/g | PCO8  8/8 | pygar gi9| ACLOT 8/6
6F23 14/8 |30W4 4/6 | ECHS4 7/8| PCO7  8/6 R0 8 AC127  2/¢
6K7G  2/6 |3624GT b/~ | ECL80 6/9 | PCO00 §/- | RI 8/8 AD140 %8
6K8G 4/3|6063 12/8 | ECL82 6/ |PCcsd 6/6 | B20  12/6 | Awyip 8/-
6L18  6/- [AC/VP210/- | BCL83 9/-|PCCS5 6/6 | TH2IC 9/9| AF116 8/
AZ31 ] /, 5(13‘13486 292 ;gggg lg;g U256 18/-| AF1l7 8/8

6X4  4/3|B729 12/6 74
6X5GT 5/9 |CCH35 10/— | EF39 4/9| PCC18911/8 | 47  13/6 | AF125 8/6
787 7/-|OL33 18/6 | EF4l 10/9 | PCF80 6/6 | U49 13/6| AF126 7/
CY3l 6/9|EF80 4/9|PCF82 6/6| U2 4/8 | AF127 3/6
/6 |DAC32 7/3 | EF85  8/- | PCF86 9/6 | U78 4/3| 0026 b/9
10F1 14/~ |DAFS1 4/3!EF86 6/3| PCF20013/6 | U191 12/6 | 0044 - 2/8
10P13 15/6 (DA¥96 6/6 | EF89  5/8 | PCF80013/6 | U301 12/6 | OC45 2/3
12AHS 33/~ |DF33  7/9 | EF91  8/6 | PCF801 6/9 ( US0OL 19/6| OC71  2/8
12AT7 8/9 |DF91  2/9 | EF94 4/8 | PCF802 9/6{ UABCS06/9 | OCT2. 2/8
12AU6 4/9 |DF96  6/6 | EF183 6/- | PCF80511/6 | UAF42 9/6 | 0C75 2/
12AU7 4/0|DH77 4/-|EF184 &/¢| PCFR0812/- | UB41  6/6]|0C81  2/3
12AX7 4/9 |DK32 7/6|EH90 6/8| PCL81 8/- | UBC41 8/68|0CS1D 2/3
12K8GT 7/- {DES1  5/9 | L33  8/9 | PCL8Z 7/- | UBC81 7/- | 0C82 g/
12SN6GT |DK92 9/3 [EL34 9/86|PCLR3 8/- | UBF80 6/- | 0Cs2D 2/8
8/81DK96  7/-'EL41 10/6!PCL8+ 7/6| UBF89 8/9 ] OC170 2/

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per.
valve extra, Any Parcel Insured against Damage in Translt 6d. extra.

TRANSISTORISED
STEREO HI-Fl
RECORD PLAYER
Build your own Hi-Fi Record
Player with the Sann_a.dc
fully teansistorised amplll!a‘:

‘which comes complate wit
2-10” x 6” speakers and the
latest BSR 4 Speed Stereo/
Wlone Record Changer. -y
1 ied solid state.amplii
ﬁ:lvymﬁg deep, 14 transistors
plus 4 diodes. separate Bass
and Treble— 10 watts total
power. Frequenty Te5pOnse

- ¢fs.

Ry T wsTaLL
NO TECHNICAL KNOWLEDGE
REQUIRED +PeP
only 28 Gns. e
H. P. terms available.
Dep. £9.16.0 & 12 mon-
thly payments of 36/9
(Total H.P. £31.17.0).
send £10.13.6 today.
lAmpliﬂe! available sep-

s, it f :
"TRANSCONTINENTAL"
FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS
Complete with 2-10” x 6” speakers and the latest
‘BSR Mono/Stereo Record Changer—a complete
radiogram at half normaf price ONLYlI
10 Watts Total output - Pa&P
17 Transistors & 10 diodes 34 /2GNS.I7/6
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY
H.P. available £12.1.6 dep. plus 18 monthly pay-
ments of 32/- (Total H.P. £40.17.6).

Send £12.19.0 today

Callers

arately at only 17 6% B yarel0ome

-------------1

PoOST rFLEASE SEND ME FREE DETAILS OF YOUR RANGE
THIS Name . - .

Address ......aooeeees Otory = g
BRI radio i e igE soriwgie o i
- 3 LONDON, N.14. TELEPHDNE PAL 37%&65'
! N N N N NN N N 0



INCREASE
YOUR
KNOWLEDGE

MANY COURSES TO CHOOSE FROM incl.
RADIO & TV ENGINEERING & SERVICING,
TRANSISTOR & PRINTED CIRCUIT SERVICING,
CLOSED CIRCUIT TV, ELECTRONICS,
NUMERICAL CONTROL ELECTRONICS,
TELEMETRY TECHNIQUES, SERVOMECHANISMS
PRINCIPLES OF AUTOMATION,

COMPUTERS, ETC.

ALSO EXAMINATION COURSES FOR
C. & G. Telecommunication Technicians’ Certs
C. & G. Electronic Servicing

R.T.E.B. Radio/TV Servicing Certificate
P.M.G. Certificates in Radiotelegraphy

Radio Amateurs’ Examination

General Certificate of Education, etc

BUILD YOUR OWN RADIO AND INSTRUMENTS

With an ICS Practical Radio & Electronics Course you gain a
sound knowledge of circuits and applications as you build your
own 5-valve Superhet Receiver, Transistor Portable, and high-
grade test instruments, incl. professional-type valve volt meter
(shown below). Everything simply exﬁlained. All components
and tools supplied. For illustrated brochure, post coupon below.

W““M%M~

/

5

5

/" TELEVISION
/ |

| ELECTRONIC
\\_ENGINEERING

%

i
%

&

%

&
s

st

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN I CS COURSE FOR YOU

Whether you need a basic grounding, tuition to complete
your technical qualifications, or further specialized
knowledge, ICS can help you with a course individually
adapted to your requirements.

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the future,
If you want to get to the top, or to succeed in your own
ﬁusiness, put your technical training in our experienced
ands.

ICS Courses are written in clear, simple and direct language,
fully illustrated and specially edited to facilitate individual
home study. You will learn in the comfort of your own
home-—at your own speed. The unique ICS teaching
method embodies the teacher in the text; it combines
expert practical experience with clearly explained theoretical
training. Let ICS help you to develop your ambitions and
ensure a successful future. Invest in your own capabilities.

FILL IN AND POST THIS COUPON TODAY
You will receive the FREE ICS Prospectus listing the examination

and ICS technical courses in radfo, television and electronics
PLUS dstails of over 160 specialized subjects.

r L2 N N ] -‘q N WS W D NS SIS PR O I L R S B sl B D e 1
: PLEASE SEND FREE BOOK ON :
I yame o
| I
I Aporess I
| 1
i o
1
<: OCCUPATION AGE.. . :
.w§| INTERNATIONAL CORRESPONDENCE SCHOOLS i
4 , o | Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD, London, SW11
\\WM 9/69 1
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RACAL RA-17

Flrst ministry raleasc of these world
ivers. Fro-
quency range 500 kc/s—30 Mc/s. Avaii-
able in excellent condition, fully tested
and guaranteed. £150. Carr. 40/,

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne frequency meter
covering-  1-7-8 Mejs.
Operation on 6 volts D.C.|
Ideal for amateur use.
Avallable in good used con-.
dition. £5.19.8, Carr. 7/6.
Or brand new with acces-
sories. £%.18.8, Carr. 7/8.

CLASS D WAVEMETERS No. 2

Crystal controlied. 1-2-18 Me/s. Mains or
12V. D.C, operation. Complete with calibra-

tion charts. Excellent condition. £12.10.0.
Carr. 30/~.
MARCONI
CT/44/TF956
AF Absorption
Wattmeter

1 pjwatt to 6 watts.
£20. Carr. 10/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

Frequency 0-20 Kc/a. on 2 ranges. Qutput
500 Q or 5k Q. Operation 200/250V. A.C.S8up-
plied in perfect order. £12,10.0, Carr. 10/-.

AVOMETERS

Supplied in excel-
lent condition,
fully tested and
checked, Com-
plete with prods,
leads and instruc-
tions. Mode] 47A
£6.19.6. P, & P,
7/6.

SOLARTRON CD-1016
OSCILLOSCOPE

UNR-30 4-BAND COMMUNICATION RECEIVER

Covering 550 Kc/s-30 Mc/s. Incorparates BFO. Built in
epeaker and phone jack. Metal cabinet. Operation 220/
240V, A.C. Bupplied brand new, guaranteed with

instructions. Carr. 7/6 1 3 gns

TRIO COMMUNICATION

RECEIVER MODEL 9R-59DE

4 band receiver covenng 560 Kecfs to 30 Mcfs.
i and ead on 10, 15, 20,

40 and 80 metres '8 valve plus 7 dicde clrcmt

4/8 ohm output and phone jack. 88B-CW @ AN

Il @ Variable BFO @ £ meter @ Sep. band.spread

dial @ IF 455 Kc/s @ Audio output 1-5 W.
Variable RF and AF gain controls. 115[250V
A.C. Mains, Bea.utlfully designed . Size:
th instruction manual and serviee data. £42,10,0, carriage paid. TRIO COMMUN-
ICATION TYPE HEADPHONES. Normally £6.19.6. OUR PRICE #£3.15.0 if purchased with
above receiver,

TRIO JR-BOOSE 10-80 METRE AMATEUR COMMUNICATION
RECEIVER IN STOCK £69.10.0. Carr. paid.
SPECIAL BONUS OFFERI TRIO SP5D Matchmg Speaker Mate
and TRIO HS4 H Normal Value
£10 7.0., FREE OF CHARGE w:th every JR.500SE purchased.

HAMMARLUND SP600JX

COMMUNICATION RECEIVER
High quality pr jonal dual i1
receivers available for the first time in this country at a
reasonable price. Frequency range 540 Kcfs—54 Mefs. in
6 bands variable tuning or § channel crystal controlled.
2:5 watt output into 600 ohms. Input 110/230V. A.C.
20 valve circuit Incorporating: Xtal filter B.F.0. A.N.L.
Xtal calibrator, 8 mster ete. Size 19 x 12 x 22in. (List
£520). Offered in excellent condition, fully tested and
checked. £100 each

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, ITHF music power, 30W
at 80 . Response 30—"0 000 + 2dB at 1W. Dls-
tortion 1% or less. Inputs 3mV dnd 250mV,
Output 3-18 Q2. Separate I, and R. volume con-
trols. Treble and bass contro}, Stereo phone jack.
Brushed aluminium, gold anodised extruded front
panel with complementary metal case. Size 103 x
3 9/16 X7 13/16in. Operation 115/230V. A.C.
£28. Carriage 7/6.

MARCONI TEST EQUIPMENT
EX-MILITARY. RECONDITIONED. TF.144G
STANDARD SIGNAL GENERATORS, 85 Kc/s—
25 Mc/s, 825. Carr. 30/)-. TF.885 VIDRO OSCILLA-
TOR 0-5 Mc/s £45 Carr. 30/~. TF.195M BEAT FRE-
QUENCY OSCILLATOR 0-40 Ke/fs. 200/250V. A.C.
£20 Carr. 30/-, TF.142E Distortion ¥actor Meter,
£20 Carr. 20/-. All abave offered in excellent condi-
tion, fully tested and checked. TF.1100 VALVE
VOLTMETER, Brand New, £50, TF.1267 TRANSMIS- CT
SION TEST SET, Brand New, £75. TF.1371 Wide Band Millivolt Meter, Brand New. £50,

T0-Z PORTABLE OSCILLOSCDPE
A general purpose low

cost  economy  oscillo-
acope for everyday use.
Y . Bandwidth

‘Wejght
220/240V. a.c. Supphed
brand new with hand-
book. £22.10.0, Carr. 10/~

FIELD TELEPHONES TYPE L

Generator ringing, metal cases, Operates from
two 1-5V batterles (not
condition. £4.10.0 per pair. “Carr. 10/—

TE-40
HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input

ranges
+01/-003/-1/- 3/1/3/10/30/
100/300‘ 4dep!

1-2 Mc/s. Declbeln —40 to
+50dB. Bupplied  brand
new complete thh eaﬂs
and instructions.

tion 230V. A.C. 517100
Carr. 5/-.

AUTO TRANSFORMERS

0[115/230V Step up or step down. Fally
shrouded
150 W £1.126. P,
300 W. £2, 78, P

P.
P.
P.
P.
P

&

Qﬁ@i‘ﬁv

P.

TE22 SINE SQUARE WAVE

AUDIO GENERATORS
Sine: 20c¢fs to
i 200 Kefs on 4
bands, Hquare:
20¢cfs to 30Kcjs.
Output imped-
ance §,000 chms.
= 200/250V. A.C.
> ¥ Supplied brand
il new and guaran-
eed with instrue-
tion manual and Jeads, 518 10.0. Carr. 7/6.

TE111. DECADE
RESISTANCE
ATTENUATOR

Va.nable range 0-
1114

Double beam. D.C. To 5 Mc/s.
condition. 865 each. Carr. 20/—.

AM/FM SIGNAL GENERATORS
Oscillator Test No.
. 2. A high quality
§ precision instru-
ment, made for the
| by Airmee.
Frequency coverage
20-80 cfs. AM
OW/FM. Incor-
porates precision dial, level meter, precision
attenuator 11, V-100mV. Operation from 12
volt D.C. or 0/110/200/‘760 volt A.C. Bize
12x8ix9m Supphed in brand new con-

ditior h al fully
tested £45. Carr, 20/-

GEARED MAINS MOTORS
Paralux tvpe SD19 230/250V. A.C. Rever-
sible. 30 rpm 40 1b. /um Complete with

ditd 88/8. Carr.

10/-.

LAFAYETTE DE-LUXE 100K Q/VOLT
“LAB TESTER" Gia.n( Ggin scale. Bmlt-m

TE-800 20.0000/VOLT |
GIART MUL TIME'!'ER

Unbalanced T and
Bridge T. Impedance 6000 range (0-1dB x
10) + (1dB x 10) + 10 + 20 + 30 + 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0-06dB. {Indication dB x 0-01.
Meximurn input less than 4W (50V). Built in
6000 load resistance with internalfexternal
switch. Brand new £27.10.0, P. & P. 5/-.

mirror scale and
protection. 6in. full view
meter. 2 colour scale. 0/
2 §/10/250/1,000/ 5,000

AC. 0/25/12-5/
10/50/250/ 1,000/5,000v.
D. O/EOuAIIIOIIOO
{800 mA/10 amp, D.C
02K /200K /20 MEG.
OHM. 215. P. & P. 5/-.

LAFAYEITE 57 Range r_
Buper 50k Q/volt Multi- = A
meter, D.C. volts 12 mV (

~1000V. A.C. volts 1-5V P8
-1000V  D.C. current
251.A-10 amp Ohms O-
10meg QdB —20 to +8i

IKIIDK/IOOKIIOM/
10MQ. - 10 to 49-4dB
$£18.18.0. P. & P. 5/-.

MODEL AS-100D. 100K @/

VOLT. 5in. mirror scale.

Built-in meter protection.

0/3/12/60/120/300

IGOOII 200v. D.C. 0/6/30; i
AQC

SINCLAIR EQUIPMENT
1010 59/6

212 12 watt amplifier, 88/6

PZ4 Power Bupply Unit 89/6

Stereo 256 Preamp. £9. 108

Qle Bpeakers £7.10.6

Micromatic _Radio Klt.
49/6. Built §8/6.
L POST PAID

AL
SPECIAL OFFER
Two Z12 Amps., PZ4 Power SBupply, Stereo
25 Preampliﬂer, £22, or with two Ql4
speakers, £87,

NEW SINCLAIR 2000 SYSTEM

85 watt Integrated Amplifier, £28. Carr. 5/-,
Self-powered FM Tuner, £25, Carr. §/-.

ECHO HS-606 STEREO HEADPHONES

‘Wonderfully com-
fortable. Light-
weight adjustable
vinyl headband,
6ft. cable
stereo jack
25-17,000

ohm imp.
P. & P. 2/6.

and
plug,

dB, Overjoad protection.
$12.10.0. Carr. 3/6.

10uAIG/60/300mAI i
12 amp. 0/2K/200K/¢M/

200M Q. —20 to +17dB. P -
£12.100. P. & P. 3/6. A%O&,Eososol?’gv
. TYPE

MODEL TE-90 50,000 0..V. e

r scale overload B ‘%tgs- averlond pro-

mirro
tion 0/3/12/60/300/600,
D.C.  0/6/30/120/300/1200v.
D.C. -08/6/60/600mA. D.C.
16K/160K/1-6/16meg . —2

mirror
scale. Ra.nges
0 d
to +63dB.87.10.0. P. & P. 3/-.

tion,
1/10/60/200/500[1 00’0 volts.,
D.C. 002A, 10mA, "250mA
Current: 0/20K 200K 2 megohm. Decibels:

—20 to +22dB.. £5.19.6.
P. & P. 2/6.
MODEL  TE-80, ,000

50(LA,
5/50/500mA., 0/6K/60K/800
/3/30/300mA. 0/16K1160K /6 190K 801
/1 6M/16 Meg. /6meg. £4.17.6. P. 3/-.

5.10.0. P. & P. 3/-.

2“%?)5 1‘5.‘172 0/ 66/30/ I
0 0. 0+6/6/30/120
gclj’ngzn l:)'rig4$01.2%%0 ¥ 600/1,200/3,000/6,000v.

OEy / A/cl / 0/6/30/120/600/1,200v. AC
500/1,000v. A.C. and 0/601£A/6/60/600mA.  0/6K/

D.C. 0/1/100[500/mA
nc

IlOOKn 3976, 600K /6Meg./60 Meg.n 50pF.
i/8.

> 1 0-2m¥d. 45.10.6. P. & P. /5.

TE-20D RF

SIGNAL GENERATOR

Accurate wide range sig-
nal gemerator covering
120 Ke/s-500 Mcfs on
6 bands. Directly cali-
brated. Variable R.F. at-
tenuator, audio ocutput.
Xtal socket for calibra-
tion.  220/240V. AC.
Brand new with instruc-
tions. £15. Carr, 7/6.
Size 140 x215x170 mm.

Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-

3 sepd. )
3 S EY
i - ) P

in_ strong
plaatic case. Flashing
rate between §0-120
per minute. 12V
DC operation. Maxi-
mum load 6 amps. Size 2-11/16in. dia. x 4in .
Supplied brand new at a fraction of original
cost. 6/8 each P. P. 2/6. (3 for 17/6 P. P. 4/6).

Full range of all components - vaives
semiconductors - test equipment
receivers - hi-fi equipment - all at
discount prices.

G. W. SMITH

& CO (RADIO) LTD.
Also see oppos. page




GARRARD

Nearly 200 pages giving full details of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATIDN

2
ca"«‘”‘-"?

o '
e

FULL CURRENT RANGE OFFERED BRAND NEW AND GUARANTEED AT FANTASTIC
SAVINGS

o EQUIPMENT AND HI-FI EQUIPMENT. SRP22 Stereo £5,19.6 *BP25 MK II 811.19.6
Fonpr® : #1025 Mono  £7.10.0 S E11.18.6
Each section greatly enlarged and fully 1025 Stereo  £7.15.0 (AVOMEIT £1210.0
i f 15,0« AT60 MK II £13. 5.0
liilltésrtgr:it::.ri':::usands of jtems many at 30Z5Bteree) EYOTE ,%675 ;{3-13'3
X 5 17
Free Discount Coupons Value 10/- emofbterco 88,178 . Rt
*30008tereo  £0.19.6  gLos £35. 0.0

Carriage/insurance 7/6

extra any model. WB4 ————er———
Bases £3.18.6. Perspex covers £3.10,0. *Special offer base and cover available for these
models at £4.15.0. Carr. 5/-. Full range of Garrard accessories available.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
m.. pose D/B oscilloscope.
T.B. 2 cps-750 Kec/s.
Bandwidth 5-5 Mc/fs.
Bensttivity 33mV/CM.
i| Operating voltage 0/110/
200/250V. A.C. Supplied
In excellent working con-
dition. £23.10,0. Or com-
plete with all accessories,
probe, leads, lid, etc.
£25, Carriage 30/-.

ADMIRALTY B.40 RECEIVERS
Released by the Ministry. High quality
10 vaive receiver manufactured by Murphy.
Coverage in 5 bands 650 Kc/s-30 Mc/s. I.F.

2 RF. and 8 LF

500 Kefs. Incorporates

Iba.

LAFAYETTE SOLID STATE HAG0® RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 Kc/3-400 Ke/s and 560 Ke/s-30 Me/s
g‘l? T front end @ 2 mechanical filters @ Huge

A
Noise limiter ® § moter @ 24in Bandspread @
230V, A.C./12V. D.C. neg. earth operation @ RF
gain control. SlzeAlLSm X 9%in, X 84in. Weight 18

@ Product detector @ Veriable BFO @

EXCEPTI VALUE. 245, Carr, 10/-.

S.A.E. tor full details.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering g
152-174 Mc/s. Fully tunable or crystal contmlled

(not d) for fixed f c

In-

corparates 4 INTEGRATED OIRCUITS.
in speaker and illuminated dial. 8quelch and vol-
ume controls. Tape recorder output. 75 aerial
input. Headphone jack. Operation 230V. A.C./
12V. D.C. Neg. earth. £37.10.0, Carr. 10/~.

Built

stages, band-p: ﬂlter,
noise limiter, crystal
controlled B.¥.0., cali-
brator. O/F output,
ete. Bullt-in speaker,
output for phones,
Operation 150/230 volt

C. Bize 18§ x13%x
16in. Weight 114 lbs.
Offered in good work-
ing condition. £82.10.0. Carr. 30/-. With
circuit diagrams. Also available B.41 L.F.
version of above. 15 Ke/s-700 Kc/s. £17.10,0.
Carr. 30/-.

R209 MK il
COMMUNICATION RECEIVER

11 valve high grads communication receiver
sultable for tropical use. 1-20 Mc/s on: 4 bands.
AM/CW/FM operation. Incorporates pre-
cision vernier driver, B.F.0., aerial trim-
mar, internal
apeaker and
12v.
internal po-
wer supply.
Supplied
in excellent
condition,
fully tested
y and checked
® 215.0.0.
Carr.

20/~

ADVANCE

TEST EQUIPMENT
Brand new and boxed in original sealed cartons
VM. 76 VALVE VOLTMETER. R.F. measure-
ments in excess of 100 Mec¢/a and D.C.
measurements up to 100V with accuracy of
+2% D.C. range 300 MV to 1 KV. A.C.
range 300 MV to 300 V RMS. Resistance
+02-500 MQ. Price £72.
VM.78 A.C. MILLIVOLT METER. Tran-
sistorised 1 MV-300 V. Frequency 1 cfs to
1 Mc/s. Price £55. 0
VM.78 UHF MILLIVOLT METER. Tran-
sistorised. A.C. range 10 MV-3 V. D.C.
cwrrent range -01j4A—3 MA. Resistance
1 ohm-10 megohms. Price £125.
HIB AUDIO BIGNAL GENE‘B.ATOR 15 ¢/s-
50 Kefs. sine or square wave. Price £30,
J1B AUDIO SIGNAL GENERATOR. 15 c/s—
850 Ke/s. Price £30.
J2B AUDIO SIGNAL GENERATOR. As per
J1B except fitted with output meter. Price

835,
TT1S TRANSISTOR TESTER. £37.10.0.
Carriage 10/ per item.

SOLARTRON MONITOR
OSCILLOSCOPE TYPE 101

An extremely high qnality oscilloscope with
time base of 10t/sec to 20m/sec, Internal Y
;mpuﬂer Bepara.te mams power supply "00/

50V,
cables, probe, etc as recetved from Mlnjutry
£8.19.8, carriage 30/—

= 727

Braud new, guaranteed and carriage p:

1 amp.—£5.10
8 amp.—=£14.10.0;
20 amp.—£87.0.0.

High quality construction. Input 230V, 50-60 cycles.

Output full variable from 0-260 volts. Bulk quantities available,
0; —4£6.15. amp.—=28.15.0;

.0; 12 amp.—£21, 0.0, .

Type MR 38P. 1#!/4,in. square fronts.
500-0- 5001J.A25I— mA
lmA 25/-

CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil panel
stock. B.A.E. for illust

meters available ex-
for quantity

leaflet. Di

150V. D.O.
3007.D.C

. ®B-

500V ‘A, 0
8 meter lmA 29/8
VU meter ,.38/6

Postage Extra. Larger sizes available—send for. lists.

* TRANSISTURISED FM TUNER %
: TRANEISTOR

ONLY 6x4x24in.
3I.F.stages,
Double tuned dis-
criminator. Ample
¥ output to feed most
on 8Vbattery.C ge 88
—108Mc/s Rea.dy built ready for use. Fantastic
value for money. £6.7.6. P. & P. 2/6.
Stereo multiplex adaptors 99[6
TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM
Operative over amazingly
long distances. Separate call
antd press to talk buttons,
2-wire connection. 1000's of
applications. Beautifully fin-
ished In ebony. Supplied
complete with batteries and
wall brackets.
£6.19.6. P. & P. 3/6.

TE-18A  Transistorised

Signal Generator. 5 ranges

400kH2-30mHz. An inex-

pensive instrument for the

handyman. Operates on

9v battery. Wide easy to

read scale. 800k Hz modu-
lation. 5%X 5§ x 3fin.
Camplete with instrue-
tiona a.nd leads. £7.19,
P. & P.

MODEL ZQM TRANSISTOR CHECKER

It has the fullest onpacity for

checking on A, B and

Equally adaptable for

0-6mA.
for -diode
Bupplied

microamps
Resistance
2000- IMQ

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
‘bridge offering ex-
cellent range and
" accuracy at low
cost. Ranges: R,
10-11'1 megQ

+11
Ranges +2%. TURNB RATIO 1: 1/1000—
1:11100. 6 Ranges +1%. Brilge voltageat
1,000 cps. Operated from 9 volts. 100
Meter indication. Attractive 2 tone metal
cage, Size 7§ x & x 2in. £20. P. & P. 5/-.

TE-65 VALVE VOLTMETER

. High quality instrument
with28tanges. D.C.volts
1-5—1,600v. A.C. volie
1-5—1,500v. Resistance
up to 1,000 -megohma.
200/240v, A.C.operation.
Complete with probe and
instructions.

£17.10.0.P. & P. 6/-.
Additione] probes avail-
able:R.F.85/- H.V.42/6,

AMERICAN TAPE
First grade quality American tapes. Brand
new. Discount on guantities.
3in. 2251t. L.P. acetate ..
3iim. 800ft. T.P. mylar .
8in. 8001t . std. plastic . .
bin. 800it. L.P. acetate
8in. 1,200it. D.P. mylar ..
53in. 1,2001t. L.P. acetate
54in. 1,2001t. L.P. mylar .
53in,1,8001t. D.P. mylar .
6%in. 2,4001t. T.P. mylar .
Tin.1,2001t. std. acetate: .
7in., 1,8001t. L.P. acetate .
7in. 1,8001t. L.P. mylar
7in. 2,400¢. D.P. mylar
7in. 3,800ft. T.P. mylar ..
Postage 2/—. Over £3 post p:

COSSOR 1049 Double Beam Oscilloscopes
D.C. coupled. Band width 100 K/cs. Perfect
order. £25, carr. 30/-.

RECORDING HEADS

Reuter {-track. As fitted to Collaro Mk. IV
and Studio Decks. High imp. record play-
back, low imp. erase. Lower track only.
Brand new, 19/6 pair.
COSMOCORD }-track heads. High imp,
record/playback 85/, Low imp. erase 20/-.
MARRIOTT 4-track heads. High imp.
record/playback 85/, Low imp, erase 20/-.
Post extra.

NOW OPEN IN

Our new walk lmu.nd shop is now open at 811 Edgware Road fully stocked with
all Hi-Fi, ¢ and Test E

EDGWARE ROAD

Edgware Road for all Equipment—Lisle Streel for all Equipment and Components,

Call tndo your nearest shop—

\\‘\\\\‘\\\ :'Du Yt sr 7y @

220N\

truc-
tionas, baMery and lead. £5.19.6. P. & P. 2/6

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 Kec/s—260
Mc/s on 6 bands.
Directly calibrated
Variable R.F. at-
! tenuator. Operation
200/240v. A.C
§ Brand new with In-
i structions. £15,0.0.
P. & P.7/6, 8.A.E.
for details.

ARF-100 COMBINED AF-RD
SIGNAL GENERATOR

AF. SINE WAVE

20-200,000 c/s.

Square wave 20-

.80,000 o/s. O/P.

HIGH

P/PBO0G 3- -8V, P/P
TF 100 Kc/s-300
Mc/s. Variable R.F.
attenu1txon int/ext. modulation. Incorpor-
ates dual purpose meter to monitor AF out-
put and % mod. on R.F. 220/240V. A.C
£80.0.0. Carr. 7/6.
LAFAYETTE -TE-46 RESISTANCE
CAPACITY ANALYSER
2 pF-2000 mFd
2 ohmas 200 meg-
ohrs, Also checks
impedance, turns
ratio, insulation,
200/250V. A.C,
Brand New
£17.10.0
Carr. 7/6

(RADIO) LIMITED

" 3and 34, LISLE STREET,

LEICESTER SQ,LONDON ,W.C.2" 01-437 9155

311, EDGWARE RD.,LONDON,W.2 01-262 0387
(ALL MAIL ORDERSTO 7= 3, LISLE STREET,LEICESTER SQUARE, LONDON, W.€.2)

9 a.m. to 8 p.m.
every diy Mon-
dey to Satarday
(E gware Road

nrs.
'l‘rade supplied.

01-437 8204

301



23 TOTTENHAM COURT RO

TRANSISTOR STEREO
AMPLIFIER MODEL 2500

An excellent ten tran-
gistor Hi-Fi stereo
amplifier. Output 5
watts per chanmel.
Inputs for pick-up;
tape and radio tuner.
Also has tape output socket for direct recording. Controls:
Bags, Treble, Volume, Selector, Power onjoff and 8tereo/
Mono switch. Housed in black metal cuse with teak wood
ends and ittractive brushed aluminium front panel.

i R 7 X 84" high. arr.
Bize 12” x 53" x 34” high. PRICE £1 4.1 9.6 (':7/61..
(This amplifier is used in our Budget Steren 8ystem as
advertised last month, available at 39 gns. Carr. 35/-.)

SPECIAL OFFER OF
SHURE
STEREO CARTRIDGES
Look at our special prices!

M3D List £8.10 6 ., Premier Price £6,19.6

M44-5 List £14.9.1 Premier Price £11.11.0
M440 i 2 Premier Price £10.10.0
M4E . Premier Price £13.19.6
M55E i 0.15.1 Premier Price £16.19.6
M75-86  List £17.8.4 ,. Premier Price £13.19.6
M75E List £25.18.10 Premier Price £21.0.0

Post and Packing 1/6 each

RADIO

D, LONDON, w1

MULTI TESTERS

MODEL D14. A really versatile instru-
ment that makes a handy pocket size
tool. Measures AC or DC voltage in three
ranges of 0-15-150-1000 volts. Resistance
0-100,000 chms. Current 0-150 mA D.C.
Size only: 3§” x 21” x 14" Complete with
battery, test leads and 49/6 P.&P.

instructions. 2/6.
POCKET SIZE MODEL. With wide-
R angle, jewelled meter movement, ceramic
long-life, low-loss switching, tough impact
resisting case. Hensitivity 20,000 ohms/
volt D.C. 10,000 ohms/volt A.C.

19 Ranges: 0-5-25-50-250-500-2500 volts
DC. 0-10-50-100-500-1000 volts AC.
0-5012A-2:5 mA-250 mA DC. 0-6000 ohms-
6 megohms, 10p Rf-0-001 mfd-1 mid.
—20 to +22dB. Complete bhattery, test
lead and P. &P,
3/6.

instructions. £ '1 -

TTENHAM COURT RD

Tel: 01-636 3451 | Mo 1

= HI-FI STEREQ
HEADPHONES

Designed to the highest
possible standard. Fitted
237 speaker umits with
soft padded ear muffs, |
Adjustable  headband,
8 ohm impedance. Com-
plete with 6ft. lead and
stereo jack plug.

59/ }’ &P,

5f-.

MONO HEADPHONES 2000 ohm 14/8 P. & P. 2/6.
STEREO STETHOSCOPE S8ET Low imp. 25/- P. & P. 2/-.
MONO STETHOSCOPE SET Low imp. 10/8 P. & P. 2/-.

MONO GRAM AMPLIFIER
23 watts output. Uses ELS4 vaive, double wound mains
transformer. Ideal for nse with any record deck. Volume
on/off and tone controls on flying leads. Output impedance
3 ohms. 8ize overall 55"w x 54”d x 3*h. A.C. 200/240V.

ONLY 69/68. P. & P. 5/-.

. SPECIAL PURCHASE!
EKCO “EXPLORER™ CAR RADIO

Frustrated Export Order! A truly dependable and
selective car radio giving world-wide reception. 8 tran-
sistor. 12 volts. Positive or Negative earth operation,
Covers 9 wavebands—M.W. 185-570 metres and & 8.W.
bands 3-2 Mc/s-17-8 Mc/a. (90, 60, 49, 41, 31, 25, 19, 16
metre bands). Size 2in. highx7in. wide X 5in. deep.
Original price £35. OUR PRICE 21 GNS. P. & P, 7/6.
{(Suitable Philips speaker, baffle and brackets £2.13,0.
P. & P. 5/-)

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG

PRE-STRETCHED MATERIAL, THE QUALITY I§

TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double ‘wrapped-—attractively boxed.

LP3 3° 250° R.V.C. 5/6  DT6 53" 1800' POLYESTER 22/6

TT3 8 450' POLYESTER  7/6 TT6 5:” 2400’ POLYESTER 37/6

DT3 3i 600 POLYESTER 116 SP? 7° 1200' POLYESTER 18/6

SP5 57 600 P.V.C. 8/6 LP7 7 1800' B.V.0. 15/~ 60

LP5 5" 900 P.V.C. 10/~ DT? 77 2400 POLYESTER 25/- C60 (3.) 7/6
DT5 5” 1200' POLYESTER 15/~ 'TTY 7° 3600’ POLYESTER 50/ C90 (%.)12/6
LP8 53" 12000 P.V.C. 12/ .

TAPE SPOOLS 3" 1/-, 5", 53", 7” 1/9, TAPE CASES 5, 637, 7 2/6.
Post and Packing 3” 1/~, 57, 53" 1/6, 77 2/~ (3 reels and over Post Free.)

"“"PREMIER"
TAPE CASSETTES
I

UNEQUALLED.

- &9 il

eell L"fmﬂl es ‘>

P.&P.1/-,

C120 (12) 17/6

BASI(C

You’ll find it easy to learn with this out-
standingly
METHOD—the essential facts are explained
in the simplest language, one at a time, and

DURS FREE ror 7oars

The New Picture-Book’way of learning
ELECTRICITY (5voLSs)
ELECTRONICS (6vols)

the latest research into simplified learning
techniques.
PICTORIAL APPROACH to learning is the
quickest and soundest way of gaining mastery

successful NEW PICTORIAL

This has proved that the

each is illustrated by an accurate, cartoon- over these subjects.
type drawing. The books are based on TO TRY IT, IS TO PROVE IT

--..--....-----------
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
in good condition within 7 days or send the following amounts. BASIC
ELECTRICITY 75/- Cash Price, or Down Payment of 20/~ followed by 3
fortnightly payments of 20/- each. BASIC ELECTRONICS 80/- Cash Price,
or Down Payment of 20/- followed by 4 fortnightly payments of 20/~ each.
This offer applies to UNITED KINGDOM ONLY. Overseas customers
cash with order, prices as above.

Tick Set required (Only one ser allowed on free trial)

BASIC ELECTRICITY [ | BASIC ELECTRONICS [ ]
Prices include Postage and Packing.

This carefully planned series
of manuals has proved a
valuable course in training
technicians in Electricity,
Electronics, Radio and
Telecommunications.

WHAT READERS SAY

“May I take this opportunity 1o thank you for such enlightening
works and may I add, in terms, easily understood by the novice.”
L. M., Birmingham.
“I find that the new pictorial method is so easy to understand, and I
will undoubtedly enjoy reading the following five volumes: thank you
Jfor a wonderful set of books.” C.B., London.
“They certainly confirm everything your readers say about them and I
am more than delighted with them. They will be of great value to me
in my job as Hospital maintenance electrician.”” A.'B., Birmingham

Signature

(If under 21 signature required of parent or guardian)

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS s s

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 1!
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roamer seven mk IV
SEVEN WAVEBAND PORTABLE

SEVEN TUNABLE WAVEBANDS—
MW1, MW2, LW, SW1, W2, SW3 AND TRAWLER BAND.

Build yourself a quality
transistor radio

backed by our
after sales service!

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. Bize 54 x 13 x
34in. Tunable aver both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. All first gradé components— T
7 stages—5 transistors and 2 diodes, supersenaitive 7 Otal building costs

territe rod aerfal, fine tone moving coil speaker, P.&P
also Personal Earpiece with é&witched socket for , P 5
private listening. Easy bulld plans and parts price 3/6

list 1/8 (FREE with parts).

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive case with red stpea.ke{ grille. Size 6} x
43ln. x 1}In. 7 stages—5 tramsistors and 2 diodes, Ao
territe rod aerial, tuning condenser, valume control, Total building costs

fine tone moving coil speakes also Personal Earpiece P. &P
with awitched socket for private listening. All first ' o .
grade components. Easy build plans and parts price 3/9

iiat 1/8 (FREE with parts.)

super seven

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive caze size 7§ x 5% x 1jin. with glit
fAttings. The ideal radfo for home or cutdoors.
Covers Medium and Long Waves and Trawler
Band. Special circuit incorporatiog 2 B.F. Stagea,
push pull oufput, ferrite rod aerial, 7 transilstors
and 2 diodes, B3in. speaker (will drive larger
speaker) and all first grade components. Easy
bulld plaps and parts price list 2/- (FREE with
parts), (Personal Barpiece with switched socket for
private listening 5/- extra.)

Total building costs
P. &P

69'6 "

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 7§ x 5§ x
1jin. Tunable on Medium and Long waves, two
short waves, Trawler Baud Plus an extra M.W. band
for easier tuning of Luxembourg, etc. Rensitive
territe rod aerial and telescopic aerizl for Short

waves. Al top grade components. 8 stages——6 Total bulldmg costs

transistors and 2 diodes including Micro-Alloy R.F. ’ P. &P
Transistors etc. (Carrying strap 1/6 extra). Easy ’
build plans and parts price list 2/-. 4/6

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon-Fri, 9-12.30 Sat

Extra M.W. band for
easier tuning of Luxembourg,
ete. Built in ferrite rod aerial for
Medium and Long Waves. b Section 22in.
chrome plated telescopic aerial for Short Waves—
can be angled and rotated for peak 8.W. listening. Socket

for Car Aerial. Powerful push pull output. 7 transistors ang 2

diodes including Micro-Alloy R.F. Transistors. Famous make 7 x 4in. P.M. speaker for
rich-tone volume. Air spaced ganged tuning condenser. Volume onfoff control wave
cl;ange switches and tuning control. Attractive case with carrying handle.

Size 9 x 7 x 4din. approx. First grade components. Easy to follow ingjructions and
diagrams make the Roamer 7 a pleasure to build.

Total building costs

£5.19.6

Parts price list and easy build plans 3/- (Free wijth parts).

Personal Earpiece with switched socket
for private listening 5/ extra.

NVEW [0OK wmelody six

TWO WAVEBAND PORTABLE

8 stages—®6 transistors and 2 diocdes.
Covers Medium and Long Waves. Top
quality 3iin. Loudspeaker for gquality
output and also with Personal Earpiece
with switched socket for private listen-
ing. Two R.F. stages for extra boost.
High Q. Ferrite Rod Aerial. Push-pull
output. Handsome pocket size case with
gilt fittings. Size 64 x 4 x 2in. Easy build
plans and parts price list 2/- (FREE ,
with parts).

Total building costs

6976 P.4t;r3P.
RADIO EXCHANGE CO

i61 HIGH STREET, BEDFORD. Tel. 0234 52367 ;

I lenclose f£........ . please send items marked

| ROAMERSEVEN [ ROAMERSIX [
| TRANSONAFIVE (] SUPERSEVEN O
= POCKET FIVE O  MELODY SIX 0

[ Parts price list and plans for ... o

i Name ...

g Address

| s , Pws |
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30 WATT OUTPUT
* Goldring Transcription Turntable on Plinth
* Shurc or Goldring Magnetic Pick-up Cartridge
% Super 30 Amplifierin veneered housing 85 G ns.
% Pair of Stanton Loudspeaker Units
Speclal total price. Four fully wired
units ready to ‘‘plug-in”. Carr. 25/-
TERMS AVAILABLE ALL PACKAGE OFFERS

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS Heavy

construction. Latest high efficiency
ceramic magnets. Treated Cone sur-
B round giving low fundamental reso-

nance. ‘D’ indicates Tweeter Cone

providing extendcd frequency range
40-15,000 c.p.s. Impedance 3_or 15
ohms, Please state choice. Excep-
tional periormance at low cost.
HE100D 10~
10w

SW
” 10W 4 gns.
HF102D 107 10W  65/-  HFI128D 12° 15W£5.15.0
HIGH FIDELITY LOUDSPEAKER UNIT
Cabinets latest style Satin Teak or Afrormosia ve-
neer. Acousticallylined or filied woollen damping.
Ported where appropriate, credit terms available
ORCHESTER Stao 16 x 11 xotn. App
Range 45-15,000 ¢.p.s. Rating 8-10 watts
Fitted High flux 13 X Bin DualE
Cone spkr. Imp. 3 or 15 chms 7'6

Car;
STANTON IS size 18x11x10in. Ra.mng
10 watts. Incorporating Fane 803b
speaker with roll rubber cone surround
and 15,000 line magnet. High fiux tweet-
Handsome Scandlna.vian design

er.
cabinet. Range 30-20,000 D.8.

pedance 16 ohms. Gives smooth !‘eallstic 1 6 Gns-
sound output, Inc. Carr.

GLOUCESTER syze 25 x 16 x 10in, 12in. High flux
12,000 line speaker. Cross-over unit and Tweeter.

Rating 10 watts. Frequency range ]
40-20.000_c.p.s. Impedance 15 ohms. 121 Gns.

E2 EQUIPM ENT CABINET

Size 17" wide 144" deep 112" high. N
Cut for TA12, Super 5, Super 30
and other amplifiers, ‘Roll over’ ;\
transp. plastic cover. Sabin Teak N
or Afrormosia veneer 8 GHS NN
finish. Inc. carr. R N

MOTOR BOARDS cut for
Garrard Turntablesand 1q 2 /9
many other units. Price
R S.C. TAG 6 Watt HIGH FIDELITY SOLID
o7 STATE AMPLIFIER
200-250v. AC mains operated
Freggency Response 30~
—2dB, Harmonlc
Dlstortion 03%atl, 00
Separate Bass and . ble
qift’ and ‘cut' controls. 3 input sockets for Mike.
Gram, RadioorTaps.Inputselectorswitch, Outputfor
3-15 ohm spkrs, Max. sensitivity 5mV. Output rating
LH.F.M, Fully enclosed enamelled case, 91 X 2 x 53in
Att;r&ct;ivs brushed silver finish facla plate 10z Gkin
and matching knobs. Complete kit of parts with full
wirlng diegrams and instructions,

“rg

Or factory built with 12 months guarantee. £8.19.9

ANSI 00/250v. A.C. Mains.

OUTP UT 10 WAT’!S R.M. s. cont into 15 ohms
TS R,M.S. cont. into 3-¢ ohm

TRANSISTORS 9 current types of high quality by
leading manufactur
3 POSITION INPUT SELECTOR SWITCH
EQUALISATION to Standa.rd R, I A A and C.C.IL
Characteristics for Gram pe H
FULL TAPE MONITORING FACILITIES
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal
Ceramic P.U. 400 mV. Microphone 4. 5 mV. Tape He
2-5 mV. Radio/Aux or Ceramic P.U. 110 mV,
FREQUENCY RESPONSE: 123dB 20-20,000 c.p.s.
TREBLE CONTROL: +15dB to—14dBat10Kc/s. NEG

point to point wiring dlagram:

housing as illustrated. 18 Gns.
ALL COMPONENTS ETC. ARE O

BASS CONTROL: +17dB to —15dB at 50 c¢/s. HUM LEVEL: —75dB,
HARMONIC DISTORTION at 10 Watts 1,000 ¢.p.s. 02%
Complete Kit of parts with full donstructional detaﬂs and

Supplied factory built 15¢ Gns. Carr, 12/8, Terms: Deposlt 4 Gns. and 9
monthly payments 31/1 (Totnl £18.3.9). Or in Teak or Afrormosia veneer

OF A HIGH STANDARD AND
SUPPLIED BY LEADING MANUFACTURERS.

for

R.S.C. SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

Matching gs l;iecommended for optimum per-
€I

30 WATT OUTPUT

Tllustrated with TFMI Mk II Tuner fitted

EXTREMELY ATTRACTIVEAND

finished in Teak or Afrormosiaveneer. Transparent

plastic ‘‘roll over" cover
with satin chrome handle.

ed brochure showing
other money saving offers.

+ Garrard SP25 Mk II Turntable on Plinth
* Goldring CS90 Ceramic P,U. Cartridge
* Super S(étzixglpliii:r in

veneered hous
% Pair Stanton Speaker Units 76 Gns.
Special total price. Four fully
wired units ready to ‘‘plug-in”

13 WATT OUTPUT
% Garrard SP25 Mk II 4 sp player unit on plinth
% Goldring CS90 Ceramic P.U. Cartridge
+* TA12 Amplifier in veneered housing
* Pair of Dorchester Loudspeaker
Units. Special total price. 1 GNS.

10 W HIGH FIDELITY AMPLIFIERS OrDep. £10and9monthly

Carr.
25/-

VERSATILE PLINTHS

RECORD PLAYING UNITS|

Money sa.vmg units. Ready to
P % ug into Amplifier or
'ape Recorder. Con—
sisting of Garrard SPg5 M.
(with heavy turntgble) ﬁtted
Goldring €S20 high compli-
ance _ceramic Stereo/Mono
cartridge with diamond sty-
éus Mou{xtcﬁ(} on Plinth. Inc.
ransp. plastic cover.
. Ca 22Gns.

RP3 As above but with
Goldring Lenco GL68
Transcription unit and C880
t;art:rldg%. tiSupplied with
ransp. plastic cover.
Inc. Carr. sz"s'

RS.C. PLINTHS .,

Record
Playing

3000, AT6, ATE0,
ete, Avallable wtth transp.

P25 etc..

1 stio ) Inc.
B uSE: 6 Gns.
Cover sold separately at

8 Gns. Limited number of
covers slightly damaged buv
repaired by makers. 89/9

INTEREST CHARGES REFUNDED oncredit

Sales settled in 3 months.

LINEAR LI0 Scparate Pre- paymem;s £5.11.0. (Total
1 0 GNS. plastic cover 3 gns. extra.

amp and Main Amp, Matched £50.10.0.) _ Transparent
to Magnetlc P.U. To clear
PULLY TRANSISTORISED, SOLID STATE CONSTRUCTION
HIGH FIDELITY OUTPUT OF 65 WATTS PER CHANNEL
Designed for optimum performance
with any crystal or ceramic Gram j=
P.U, cartmdge Rndxo tuner, Tape re-
corder, ‘Mike’ etc. % 3 separate
switched mmput sockets on each chan- ¥
nel % Separate Bass and Treble con-
trols % Slide Switch for mono use v 4
eaker Output 3-15 ohms % For
-250v C. mains % Frequency
Resnonse 30 20,000 ¢.p.s. —2dB % Harmomc Distortion 0 3% at 1000
am and Noise —70dB s Sensmvmes (1) 300mV (2) 50mV (3)
100mV (4) 2mV Output rating ILH.F.M. % Handsome brushed silver

finish Faciaand Knobs. Complete kit of parts with full Ca,rr
wiring dia.gmms&lnstructions Factory bulltwith 12 12—
mth gntee 1§ GNS or Deposit £5.2.6 and 9 mthly G\'S

pymts 31/8 ('I‘otal £19.6.0) Or in Teak or Afrormosia veneer hous-
ing 19¢ Gns. Dep. £5.10.8 and 9 mthly pymts 39/-. (T'otal £23.1.6).
AUDIOTRINE Hi-FiI SPEAKER SYSTEMS
Consisting of matched 12in. 11,000 line15 watt 15 ohm
high quality speaker, cross-over unit and tweeter,
Smooth response and extended frequency range en-
suresurprisingly reallstlcr%%roductwn £5 1 5 u

Or Semnior 15 watt inc
Carr. 5/9
finish. Modern design. Acoustically lined.
£4.10.0
glea.smg results with any 8in. Hi-Fi’speaker
SE10 F‘o routstanding results SE12 For exclm; primnce with 12in Hi-

15,000 line Speaker £6.15.0 Carr. 6/8
HI-Ft SPEAKER ENCLOSURES Teak or Afrormosia veneer
Prices Inc. carr,

JES8 Size 18 x 11 x 9in. Pressurised. Gives

For optimum performance with a.ny 8in.
Hi-Fi 'speaker. Size 22 x 15 x 9in. Ported £5 10 n
with 10in Hi-F1 'spkr £ peaker and Tweeter.
Size 24x16x10in. P'td. 5 1 5 n Size 25 x 16 x 104in. £B1 50

R.S.C. TFM1 SOLID STATE VHF/FM RADIO TUNER

Total cost of parts
with detailed wiring
djagrams & mstrue-

mzh-sensitlvlty % 200-230v. A.C, Mains opera-
‘tion. % Sharp A.M. Rejection. % Drift-freerecep-
tion. Output ample for any amplifier (approx.

tions. | 500 m. v) % Simple alignment instructions. x Out-
Inc. 1 Gns ¢ putavailable for feeding tuning meter. % Output
Carr. 1 for feeding Stereo Multiplexer. % Tuner head
Or factory built using silicon Planar Transistors. Designed
18t gns. Or in Teak for standard 80 chm co-axlal input, Visually matching our Super 15 and

finished cabinet as
illustrated 19%, gns.
Terms: Deposit £5
and 9 monthly pay-
ments £2. Tot&l 2283,

WITH UNITS COSTING
CONSIDERABLY MORE

R.

or
ad

FEEDBACK:52dB.

12%Gns.

r. 12/6

BRADFURD 10 North Parade. (Half-day Wed.) Tel. 2

30/31 Gt. Western Arcade opp. Snow
BIRMIN G H AN o e 1578 (Halr-day W
DARLINGTON 12 priestgate (Hait-day Wed.) Tel. 68
EDINBURGH 133 Leitn St. (Hali-day Wed.) Tel. Wave
GLASG OW 326 Argyle St, (Half-day Tues.) Tel. CiTy 4
HULL o1 paragon Street. (Half-day Thursday) Tel. 20505

k BLAC KPDOL (Agent) O. & C, Electronics, 227 Church Street

DERBY 26 0smaston Rd. The Spot (Half-day Wed.) Tel.41361

5348

Hitl
ed.)

etc., exce t for Ganging and Balance Control apply
THE! EJ ARE EMINENTLY SU: pI.E

Magnetie,
SUPERB

USING WIT:
EQ IPMENT All required parts, point to point wmng

Hi-FI CENTRES LTD.

MAIL ORDERS TO:

30 amplifiers and of the same high standard of performance and reliability.
The pre-wired tunmg head facilitates speed and simplicity of construétion.
Printed circultry.
% uality product at considerably less than the cost of comparable units.
tereo version, all parts 20 gns. Inc. carr. Assembled 22t gns. inc. carr.

vy high grade transistors and components used. A

DUAL C. VERSION OF THE SUPER 15.
Employlng Twln Printed Circuits. High quality
Ganged Pots, Matched Components. CROSS TALK:
—52dB at 1,000 ¢
CONTROL: 5 position “Input Selector, Bass Control. Treble
Control, Volume Control. Balance Control. Stereo/Mono
Switch. Monitor Switch. Mains Switch. INPUT
SOCKETS (Matched Pairs) {1 Magnetic P.U. (2) Ceramic or
Crystal P.U. (3)_ Radlo/Aux. (4% Tape Head/Microphone.
Operation of the Input. Selector Switch assures appropriate
equalisation Rigid 18 8.w.g. Chasslis. Size approx. 12in. wide,
3in. high and 8in. deep. Neon Panel indicator. Attractive Fa-
cla Plate and Spun Siiver Matching Knobs. Above facilities,
also r,o buper 15,
E WITH
OVE (Crystal, Ceramic,
NTLY AVAILABLE
E OBTAINED BY

21 cns.

F PICK-UP OR MICR
Movlng Coil, Ribbon).
SOUND OUTPUT QUALITY
'H FIRST R.

ams and detailed instructlons,

H!;xlg at:lacﬁg%ry built 28 Gms. or deposit £7 5 0 3&1!1(1 9 monthly payments 56/3.
o
£7.3.6 and 9 monthly paymts 64/- (Total £35 19.6). Snd S.A.E. for leafiet.

18.3). Or in veneered hous: Gns. Carr. 15/~ or Deposit

32 High Street. (Haif-day Thurs.) Tel, 56420 LEICESTER
5.7 County(Mecca) Arcade, Briggate (Halt-dayWed) Tet 28252 LEEDS
78 Dale St. (Hali-day Wed.) Tel. CEntral as13 LIVERPQOL

102 545 Edgware Road, W2 (Half-day Thurs.) Tel. PAD 1620 LONDON

ane,
Leeds 13. No C.0.D.
043

rleyS186 509 extra under £5.

158 please.

£1, Terms C.W.0. or C.0.D,
Postage 4/6 extra under £2,

supptied,S.A.E.withenqulries
Open all day Sats,

Mail Orders must not be sent to shops

60A Oldham Street (Half-day Wed.)
Ter. CeNiral o1 MANCHESTER

108 Newport Rd (Half-day Wed) Tel. 4700 MIIDDLESBROUGH

41 Blackett Street (Opp. Fenwlcks Store) NEWCASTLE UPON
TYNE

(Haif-day Wed.) Tel. 21469
SHEFFIELD

under

Trade

13 Exchange Strest (Castle Market Bldgs.)
{Half day Thursday) Tel. 20716
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THE ‘YORK’ HIGH FIDELITY 3 SPEAKER SYSTEM

% Moderate size, only 25 x 14 x 10in. Complete Kit 20 G
+ Response 30-20,000 ¢,p,s. Impedance 15 ohuns. ns.
% Performance comparable with units costing Carr. 12/6
considerably more. Consists of (1) 12In. 16 watt Bass unit with
cast chassis, Roll rubber cone surround for ultra low resonance,
and ceramic magnet. (2) 3-way quarter sectlon series cross-over
system. (3) 8 x bin. high flux dle range 'speaker. (4) High
efficiency tweeter. (5) Woollen scoustic damp: material. (6}
Teak veneered cabinet. (7) Circuit and full instructions. Terms:
Dep. £5.10,6 and 8 mionthly payments 39/- (Total £23.1.0).
DEMONSTRATIONS AT ALL BRANCHES

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI
AMPLIFIER Highly sensitive. Push-Pull

high output, with Pre-amp./
Tone Control Stages. Performance flgures of
factory built units: Hum level —70dB. Frequency
response 4 3dB 30-20,000c/s.Sectionally wound out-
pul transformel All high grade components.
Vaives EF86, EF86, ECCS3, 807, 807, GZd4.
Separate Bass and Treble Controls. Sensiti-
vity 36 mV. Suitable for high impedance
microphones, Crystal or Ceramic P.U’s. De-
signed for Clubs, Schools, Theatres, Dance

Halls or Outdoor Functions, etc. For use with Electronic Organ, Guitar,
String Bass, etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio
Tuner. Two inputs with assoclated volume controls so that two separate
inputs such as Gram and “Mike” can be mixed. 200-250v. 50c/s A.C. mains.
For 3 and 15 ohm speakers. Complete kit of parts with pomt to— 14 GIIS

point wiring diagrams and instructions. .
- Twin-handled perforated cover 27/6. Supplied fa.ctory built with EL34
cutput valves. 12 months’ guarantee for 17 gns. RMS: Deposit £6
and 9 monthly payments of 82/- (Total £20.8. 0) Send S.A.E. for leaflet.

R.S.C. A11 HIGH FIDELITY 12-14 WATT AMPLIFIER
USH-PULL ULTRA LINEAR OUTPUT
S“BUILT-IN” "TONE CONTROL PRE-AMP,
Two input sockets with associated controls
allowing mixing of “‘mike" and gram, etc, etc.
High sensitivity. b valves—ECCBB (2). EL84 (2),
EZ81. High quality sectionally wound output
transformer. IND. BASS AND TREBLE CON-
TROLS. Frequency response +3dB 30-20,000 c/s.
Hum level —60dB. SENSITIVITY 40 millivolts.
For Crystal or Ceramic PUs. High Impedance
“mikes”. For Musical Instruments such as String Bass, Electronic Guitars
etec. Size approx. 12 x 9 x 7in. For AC mains 200-250v. 50 cps 9 GIIS
Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete Kit.
Fu]l instructions and point-to-point wiring diagrams. Carr 11/6 (or factory
built 12 Gns.) Twin handled metal cover 27/8. TERMS ON AS BLED
UNITS. Deposit 97/6 and 9 monthly payments of 22/-. (Total £14 15.6).

RSC_ANIT TRANSIS-
R.S.C. MAINS TRANSFORMERS

TORISED VERSION of

above complete kit 9 Gns
FULLY GUARANTEED, Inferleaved and Impreg-
nated.  Primaries 200-250v. 50c/s, Screened

(Assembled 13 Gns)
R.S.C. BASS-REGENT MIDGET GLAMPED TYPE 23 x 2% x 2}in.
250v., 60mA, 6:3v. 9

50 WATT AMPLIFIER
250-0:250v., 50mA 6 -3v. 2a.

Alxll exceptlo‘n;
Sy POty | FULLY SHROUDED UPRIGHT MOUNTING

high quality

. 181
16/1}

all-purpose 9250-0-250v. 60mA, 6-3v. 2a.,0-5-6-8v. 2a. .. 21/9
Y unit Tor lead, | 250-0-250v, 100mA, 6-3v. 4a., 0-5-6-8v. 3a. .. 37/9
| thythm, bass { 800-0-300v. 100mA, 6:3v. 4a.,0-5-6-3v. 3a. .. 37/9
guitar, vooal- 300-0-300v. 130mA, 6-3v. 4a_, c.t., 6 3v. la.

For Mullard 510 Amplifier .,............ 4519
350-0-350v. 100maA, 6-3v. 4a., 0-5-6-8v, 8a. .. 87/9
Peak o[p rating. 350-0-850v. 150mA, 6-3v. 4a.,0-5-63v. 3a. 47/9
5, Tno extra heary duty | LT0uy mA Sav ol on e L g0
in. Loudspeakers. Iy v-4a.,6-37. v.3a. o
f o e outs and | 450-0-450v. 250mA, 6-8v. 4a., c.t., 5v. 3a. 879

two Volume Controls for | mopSHROUDED DROP-THROUGH TYPE
simultaneous use of up to | 950-0-250v. 70mA, 6-3v. 2a.,0-5-6-8v. 2a. .. 21/
four pick-ups or “mikes”. 1 250-0-250v. 100mA, 6:3v. 3-6a. ... ......... 25/9
Bass and Treble controls. 250-0-250v. 100mA4, 6-3v. 2a, 6-3v. la, ..... 268/9
55 Gns gg.;rmiiélli 90r 363-0-350v. amz:i& 6-3v. 2a.,0-5-6-3v. 2a. .. 27/9
' . £13.4. 250-0-250v. 100mA, 6+3v. 4., 0-5-6-3v. 8a...  37/8
and 9 monthly payments of } 300-0-300v. 100mA, 6-3v. 4a.,0-5-63v. 3a.. . 87/8
£Ss .11. g‘A(E"ES} lggﬂel%ns-) 300-0- 30?\’ 130?1A 6-3v. 48., 0-5-6-3v. 1a. 5

Buitable for Mullard 510 Amphﬁer ....... 44/

G100 100 watt peak output 850-0-350v. 100taA, 6-3v. 4a.,0-5-6-3v. 3a... 37/9
with Pr. speaker columns 350-0-350v. 150mA, 6-3v. 4a.,0-5-6-3v. 3a.., 45/11

and a Bass Unit (Six 12"
and Two 15 Spkx: 9} gns

- R.S.C. BATTERY/MAINS
CONVERSION UNITS

Type BMI
An all-dry
battery eli-
minator.
Size Skx4ix
2in.approx.
Comoletelv replaces bat-
teries supplymg 1-5v. and
90v. where A.C. mains 200/
250v, 50c/s is, available.
Compli with diagram

FILAMENT or TRANSISTOR POWER PAUK Types
6+3v. 1-5a. 7/9; 6:3v. 2a. 8/9; 6-3v. 3a. 10/9; 6:3v.
6a. 21/8; 12v. 1a. 8/9; 12v. 3a. or 24v, 1-5a. 21/9;

0-9-18v, 1{a. 17/8; 0-12-25-42v. 2a.29/9,

CHARGER TRANSFORMERS 0-9-15v. 1ia. 14/11;
24a. 17/9; 3a. 19/11; 5a. 23/9; 6a. 27/9; 8a. 83/9.

AUTO (8Btep U’Plstep DOW'N) TRANSFORMERS
0-110/120v. 200-230-250v....... 50-80 watts 15/9
150 watts, 29/11; 260 watts 49/9; 500 watts 99/9

OUTPUT TRANSFORMERS

Standard Pentode 5,0000 or7,000Q to3¢.. 8/9
Push-Pull 8 watts EL34 to 30 or 150 .. . .. 12/9
Push-Pull 10 watts V6 ECL86 to0 3,5,8or 150 22/9
Push-Pull EL84 to 3 or 150 10-12 watts ... 21

49/11 or assembled 59/11 Push-Pull Ultra Linear for Mullard 510, etc. 38/9
Push-Pull 13-18 waits, sectionally wound 616,
SELENIUM F.W. P‘;(Tss uetc for8orlbQ.. .. 0. . ... .... i
i h-Pull 20 watt high quality sectionally
RECTIFIERS | (Bridged) wound EL34, 6L6, KT66 etc. to $or 150 .. 59/9

Al16/12v.D.C. output. Max.
A.C, input 18v, la. 4/3.
2a ﬂé}l. 30. 9/9. 4. 12/9.

SMOOTHING CHOEES
150mA, 7-10H, 250 O 12/9; 100mA, 10H, 2000 10/8;
80mA, 10H, 3600 8/9; 80mA, 10H, 4000 4/11.

6/12V CAR BATTERY CHARGERS

Complete kit of parts with Ammeter and Circuit,
Both models with variable charge rate selector.

4 amp 49/9 6 amp 69,9

All types 200-250v. A.C. Mains, Built 10/- extra.
High sensitivity. Two

14 WATT Hl FI AMPUFIERS separate inputs. Two vol.

controls for mixing purposes. Separate Bass and Treble Controls. Valves
ECC83, ECL86, ECL86, EZ80. Output for 15 ohm Loudspeaker. 200-250v 50 ¢.p.S,
A.C. mains operation. Size approx.§ x 8 x 8in, Factory £7_ _11 Ca.rr
bullt and fully guaranteed, Limited number to clear at

AGENT APPOINTED
B I.Ac KPO 0 I- 227 (':HEI%IIE(CJERS%I?ICS HI-FI CENTRES LTD.

R.S.C. COLUMN SPEAKERS Covered in two-tone Rexine/

Vymair, ideal for vocalists and Public Address. 15 ohm matching.
C57 15 watts inc. five 7 x 4in. speakers £7.19.1
TYPE C48S 30 WATTS. Fitted four 8in. high ﬁux 8 watt speakers.
Overall size approx. 42 x 10 x bin. Or deposit 6’7/- 1 6 GIIS
and 9 mthly pmts 34/9 (Total£18.19.8) Carr. {
TYPE C4128,50 W. 'S, Fitted four 12in 11,000 Hnel5 wn.tt 26 G“s
speakers, Overall size 56 x 14 x 9in, approx. Carr. g

B Or Deposit £5.17.8 and 9 monthly payments of 54/6 (Tota“;"&"’ 201
& 30 WATT HI-FI AMPLIFIER

for Guitar, Yocal or Instrumental Group

A 2 or 4 input, 2 vol. control Hi-Fi unit with Sep-
arate Bass and Treble controls. Current valves. Peak
outputrating. Strong Rexine covered cabinet with hand-
les. Attractive black/gold perspex facia. Neon indlcator.
For 200-250v. A.C. mains. For 3 or 15 ohm speakers Send

S.A.E.forleaflet. Deposit 4 8 GIIS Carr.
9mthly payments of 39/8 (Total 21 gns) * 12/6

F.A.L. ‘Phase Fifty’ PUBLIC ADDRESS AMPLIFIER

Solid State Circuitry. 50 Watts Peak Output. 3 separately controlled inputs
for mixing purposes. Separate Bass and Treble Controls. Output for loud-
speakers 3—30 ohms. Suitable for Dynamic, Ribbon or Crystal Mikes. For
lubs, Theatres, Restaurants, Hotels, Schools, etc, For 1 GIIS
Vocal or Instrumental Groups. Send S.A.H. for leaflet. only g

HiGH QUALITY LOU DSPEAKERS
In Teak or Afrormosia veneered Cabinets

L13 13" x 8" 10 Watt
£ 19 9 20 ‘Watt 10,000 lines

10,000 li
301'1501‘1111:: Carr7/6 5 ohms. Carr 8/9 £8.19.9

FANE ULTRA HIGH POWER LOUDSPEAKERS

All power ratings are R.M.S, continuous. 2 year guarantee. High
Flux 14,000 line ceramic magnets. Heavy cast chassis.

\ ‘POP" 100 | ‘POP’' 60 | ‘POP’ 50
18”100 Watt | 15” 60 Watt | 12” 50 Watt

21 GNS. C?rre% 12 GNS. ¥

free
POWER PACK KIT Consisting of Mains transformer, Metal
Rectiﬁer, Electrolytics. smoothing choke, chassis and circuit. 2 11
200/25 mains. Qutput 250v. 60mA 6-3v. 2a. Bupplied with

C?feré 10 GNS.

case in liev.{ of aha.ssis 1assis 29/11. Or asserbled 39/11.

MiNI-8 Hi-FH Loudspeaker Units Special Offer

Teak or Afrormosla veneered cabinet, size approz. 10f x 61 x 73in.
Peak power handling 8 watts 3ohms. Carr. 5/-.

EVERYTHING BRAND NEW AND TO SPEC. NO SURPLUS

SPECIALIST SUPPLIERS

OF TRANSISTORS

IN TYPES TO SUIT ALMOST
ALL APPLICATIONS

@ COMPETITIVE PRICES

®HIGH QUALITY COMPONENTS FOR TRAN-
SISTOR CIRCUITS

@PEAK SOUND AS ADVERTISED

@CATALOGUE PACKED WITH UP TO THE
MINUTE ITEMS AND INVALUABLE INFORMA-
TION. Send 1/6 for your copy now.

@®DISCOUNTS—10% on orders for components
for £3 or more. 15% on orders for components
for £10 or more.

@POSTAGE on orders for £1, add 1/~. FREE on
orders for £1 or over.
Overseas orders welcome—Carriage charged at
cost.

ELECTROVALUE

(Dept. PW), 32a ST. JUDES RD., ENGLEFIELD GREEN,
EGHAM, SURREY. Te/: Egham 5533 (STD 0784-3)
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BUILD AND ENJOY
THE PW DOUBLE 12

baflte

SPEAKER SYSTEMS

Al cahmelts are new and ;géakers are mountﬁd on %in. chiphoard

i flux magnet. All

will handle 8 watts

in waod grain cloth

16 x 83in.

. & P.7/6.

The Cowdrey. Corner
Cabivet in natural
teak Hnlsh. Fitted
8 3in.,7 x din.and }
three 5in. round
speakers wired in
series to match 15
ohm impedance,
£6.6.0. . & P. 8/6

es. Al
carefully tested before desnatch‘

THE CAXTON COLUMN y; wf
This is a column cabinet,
23§ %8} x Bin, wide, fit-
ted with 3 speakers. This

willimprove the quality of
any tape recorder,
record player. Finished

sandstone Vynair. A real
bargain at 59/6 P, &P.
10/6.

The Tennyzon, Wedge shape for
table or wall mounting 134 x
Fitted EMI 13} x 8in.
Speaker. Finished in Grey cloth
with matching Vynair. £4.7.6

DUO. Wedge shaped Speaker

7!‘(7’15 fit
ted 7 x d4in.
speaker.
ered in attrac-
tive two tone
Vynair.
32/6. P. & P,
4/8.

THE IMP. Extension Speaker
Cabinet. Wedge shaped, size
74 #64in. fitted 7 x 4in. speaker.

Lf tive walnut
£ with

THE MILTON A.
Bopkcase
Cabinet. Bize 9 x
5 x 6in., with 5in.
speaker. Fluished
and - in"Peak  sloth
with  bold silk
O front 80/-. P. &

and

Cabinet. Size
Cov-

Price

Covered 3
with attrac- ©0f wall mounting Speaker.

Bize 164 < 104 Siin.,

fawn fapered as illustrated. Fitted

Vynairfront. 134 X 8in. 8peaker with

Kerhole slot  volume controi. Finished in

iu back. black cloth with matebing

Only 25/6‘ grey Vypair. (Please state 3

P, 4/6. or 15 ohm imp.) £4.5.0.
P.& P.7/0.

SPEAKERS: Xlac Heavy duty Ceramic Magnets 11,000 line, 10in. muu(l 10 X 6in, 8
ohnl, or 15 ohm, 48/8, . & P. 3/'» 8in.round 13 or 3 ohm, 42/6. P. & P. B 9
134 x 8in. 8 ohi m-lsl- 150hm 48/6, P. & P. 3/6. E.M.1.3in. (\\ecter 17/
31 A 8in, (itted two 2}in. tweeters. 15 ohins, 77/6. P. & P, -4,0

The : ?}
design ; i
that’s based A ain)tplified
ni
on PEAK SOUND Canstruction
“Cir-Kit"” A Fantastic
Performance

This 12412 watt integrated stereo hi-fi amplifier and pre-
amp is proving one of the most successful P.W. designs
ever. With good ancillary equipment, you will find it one of
the best you have ever heard, and it is a delight to build and
handle. Basically, the design of the “P.W. Double 12"
as describedin P,.W‘ April, May and June demonstrates the
value of using '‘Cir-Kit”". However, Peak Sound have con-
tributed mora besides to the success of thls project. This
|ncIudes the power amplifiers, the power pack and the
ingenious cabinet which almost assembiés itself. Go right
ahead and build this exciting new design now with
authentic, exact-to-specification Peak Sound kits as
recommended by the designers.

This is your PW Double 12 Shopping List

These are the Peak Sound units with 2 P.A. matrix boards . o 8 0
which you can build this excelient 1 PS45K 45 volt puwer
deslgn. Transistors inciuded. supply kit 41 0

2 Spools of “Cir-Kit" at 2/_ 1 Pack-flat afrnrrnosna teak

8in ohiu) Hi Fi Qualliy, £5.1
8 ohm, 59/6.P. & P. 4/6 E.M
3 or 16 ohmp, 18/-. P.

8. P & P.46. E.M.1. “uorem,
. Crussover, 13/ ur
. Bakers 12in., 25 watt, 15 nhm £6.6.0.P. & P. '{,’b

51 » 61

. BAULE Cros

TEAK PLINTH AND PERS)’EX DUST
COVER for 8P25 ete. £5.5.0. P. & P. 5/-
VYNAIR Widths from 40 to 54in., 17/6
¥d. ofi roll. P, & P. 1/9. gyard 8/-.
P.&P. 1/Y.8end 1/- stamps for samples,
SPEAKER HING TRA

FORMERS. 3, 7, 15 ohms, 8 watt, 11/8

GRO NES‘ Xtal Hand Mikes.
BI1201 with stand, 54/6, P. & P. /6.
ACOS Mike 45, 21/-. ACOS Mike 40,
18/6. Dyn. Mike DM-381, 30/-. CM21
Xtal. 12/6. Telephone Plck-up, 10/6.
P. & P. 1/-. Xtal ].’chl Mike, 7/6. Guitar
Mike,12/6.P. & P
FERROX RODS: 6x5/l5xn 2163 4} xgin.,
2/- l)\.m 2/6;8 x 3in.,3/-. P. & P.

1/- &

FERROX RODS WITH COILS, 44 x Jin.,
2/8: 8 x 3/, qin., 5/8; P. & P. 1/- each.
ROTARY SWITCHES: 2 Pole Mains
Switch, 3/-; 1 pole 12 way, 2 pole 2 way,
3poled way, 3 pnle 4 way, 4 pole 3 way,
3/6 each. P. & P. 1/-.

TRANSISTOR SPEAKERS & ohm 2ia.,
8/8. Sin., 10/6. 3jin., 12/6. P. & P. 1/~

92 MITCHAM ROAD,

CARTRIDGES
Stereo: Sonotone 9TA H/C Diamond
4716. 9TA Sapphire, 87/6. 8TA Sapph-
ire, 80/-. Ronette 8105 Medium Out-
put, 28/8. 8106 High Output 28/6.
D284 Stereo Compatible 22/6. Acos
P93/1 Bupphire, 37/8. GPY4/1 Sapph-
ire, 39/8. GP8l Diamond 42/-. GP9l
Stereo Compatihle (High, Medium or
Low Output), 25/-. TAZ00 converis
Philips AG3301, AW:3306 to BS.R.
SX1H. Plug-in head compietr with car- |}
tridge 50/-. TA700 equivaient to B.S.R. ]
SX 1M, 35/-, Japanese cyuivalent to
B.B.R.TCY, 35/-.
Mono: Acos GP87/2 will replace Collaro
and Garrard Mono cartridzes, 18/8.
T.T.C. Crystal High tain, 15/-. B.8.R.
TC8H Jup. equivaient, 26/-. Snnotone
2TSS, 15/-. Post and Packing 1/6.
EARPIECES WITH CORD and 3-5 mm.
plug. & ohm magaetic, 3/-. 250 ohm, 4/-.
180 ohm with clip, /8. Xtal.. « 1’. 6d.
PIANO KEY PUSH BUTTON SWIT-
CHES, 7 button inc. mains on off. 6
banks of 8 P.C.0., 8/8. P. & L. 1/-.

BROADWAY Electronics

TOOTING BROADWAY,

LONDON, $.W.17 Telephone 01-872 3984 (Ciosed all day Wednesday)
(Few minutes from Tooting Broadway Underground Station)

h 40 finished Cabinet kit 212 6
fachl_ .. 5 Controls as specified .. 2 0 ©
2 Pre-amp and tone control — % B

kits . .. 413 0 TOTAL COST £23 5 6§
4 Pre-amp matrix boards L 70 Hardware Kit of knobs, plugs, sockets,
2 PA.1215 Power Amphﬁer switches, fuses, screws, wu’e",:2 :‘;co.

Kits .. 719 ¢ Metalwork cut, shaped and hed.
2Heat Sink assembhes og 2 0 £212¢6

P.W. Double 12 abridged specification
Controls—Bass and treble cut and lift based on Baxandall circuitry/
Volume/B /Rotary selector,
input S ity—M ic P.U. (per ch 1) 25mV into 68k(2.
Ceramic P.U.—25mV into 27K. equalised for flat tesponse. Radiof
Aux. 60mV. HIGH OVERLOAD FACTOR ON ALL INPUTS.
Frequency Response—20Hz to 30KHz 4- 1dB overail,

Output-—12 watts per channet into 152 {8(2 speakers may be used).
Negative Feedback—43dB over each section.
Cabinet—Afrormosia teak finish, pack-fiat, easy to build kit. Size
94X 53in, high X 9%in. deep.

Transistors—Ultra low noise in pre-amp and tone control stages,

GO YO YOUR DEALER NOW

for your authentic Peak Sound Kits. In case of difficuity, please send
dlrect, giving the name and address of your usyal suppher where
possible and add 11/~ postage for y, or 5/6 it
without powet pack.

TRADE ENQUIRIES INVITED
PEAK SOUND (HARROW) LTD

32 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM
Egham 5316 SURREY.

As

SENSATIONAL STEREO.OFFERS!

Brltams Lavaest Specialists our

Nty
SAVE/

UPTO

STEREO

A

—

SYSTEMS

Ly i e

power bl

us to offer you the famous makes—
Garrard,
Wharfedale, Arena, Philips, etc., ete.—
at unbelievably low prices. We offer
over 30 Hi-Fi Sterea Systems utilising
these famous makes all showing sub-
stantialsavingsoff ournormailistprices.
A NUSOUND STEREO SYSTEM repre-
sents the finest value for money available
today. Every system is complete with all
leads, ptugsetc.,fullyguaranieed and back-
ed by 100% NuSound after sales sarvice.
filustrated literature and technical data sent
by return of post (Dept. PW[ST).

24 OXFORD STREET, LONDON, W.1

Goldring, Ragers, Decca,

Tel: 01-580 4638, 4639, 5755

50 yards from Tottenham Ct. Road Tube

Open 6 days a week




DISCOUNT WAREHOUS

MET Hi-Fi

Rec. Retail
Price
AMPLIFIERS
DULC! 207 Stereo Amplifier | £23 2 0
DULC1207MStereo Amplifier
1akes magnetic P/U = £27 6 0
DULCI 220 Princess £44 2 0
GOODMANS Maxamp £5¢ 0 0
New LEAK Stereo 30 Plus £52 0 0
New LEAK Stereo 30 Plus
in teak case £58 10 0
New LEAK Stereo 70 £63 0 0O
LINEAR LT.66 Stereo
Amplifier .. £15 15 0
QUAD 33 Preamohﬁer £43 0 0
QUAD 3203 Stereo Main
Amplifier .. £55 0 0
ROGERS Ravensbourne
50 watt Stereo . £5910 0
ROGERS Ravensbourne
in teak case . £64 0 0
ROGERS Ravensbrook £ 0 0
ROGERS Ravensbrook in
| teak case .. £46 10 ©
TELETON 203E . £28 7 6
TRUVOX TSA,200.. £51 9 ¢
WHARFEDALE GP 50
Mark il P. A, Amplifier .. Special
Price
TUNERS
ARENA 211 Stereo with
decoder .. £3918 0
DULC! FMT.7 FM Tuner £22 1 0
DULCI FMT.7S FM Stereo
Tuner E £29 8 0
GOODMANS Stereomar
AMIFM Stereo Tuner . £80 19 0
LEAK Troughline Tuner
with multiplex 00 £50 11 4
QUAD Stereo FM Tuner.. £50 0 0
ROGERS Cadet Mark Ili
Tuner F n £2012 6
ROGERS Ravensbourne
Tuner with Decoder £60 15 3
TRUVOX FM 200/IC Tuner £52 0 0
TUNER.-AMPLIFIERS
ARENA 2400 with Decoder £%0 6 0
ARENA 2500 complete with
Decoder .. £97 0 0
| TELETON MX.950 Stewo
| Tuner/Amplifier with AN/
FM Multipiex Stereo
Radio c/w two Speakers
each speaker containing 3
8in. bass, 2in. tweeter ., £64 13 2
TELETON 502X AM{FM
Stereo Tuner/Ampiifier
40 Watts RMS . £1078 3
TELETON F.2000 AMIFM
Stereo Tuner/Amplifier
2 x 5 watts RMS with
silicon transistors £43 0 0
TELETON R.8000 AM;FM
Stereo Tuner/Amplifier
2 x 8 watts RMS. com-
plete with 2 speakerboxes | £60 19 6
TELETON 7AT1 Stereo
Tuner Amplifier AM/FM
50 watts RMS. Stereo Dej-
coder and F.E.T. .. |£133 0 0
TELETON CMS.400 AM/ !
FM Multipiex TunerfAmp-
lifier with 2 speaker hoxes
and turntable .. (£128 0 O
§ BUDGET HI-FI STEREO SYSTEMS
GARRARD 3500 Turntable. }
Amglifier 8 watts per .. {
channel. VHF Tuner and H
pair of matched speakers
beautifully finished in
teak, at a low price of
only
Also availablewnhoul raduo

Comet Discount Warehouse
Reservoir Road, Clough Road, Hull. Tel. 4236

R e o e e s e s e e L B R TP O |

Comet
Price

£18 0

£21 19
£34 19
£42 18
£41 19

£48
£50

14
19

£13
£34

10
19

£45 19
£48

£54 8
£34

£39
£23 7
£42 9

£50 0

£34 18
£19 ¢

£23 0
£69 19

£39 19
£43 19

£17 13

£52 2
£42 ©

£69 19
£73 0

£49 19

£64 0

£35 19

£49 19

£95 0

£99 0

£65
£54

e

o

LL NOVA with VHF Radio,
Garrard 2025TC Auto-
changer with cueing
device. 10 watts RMS
amplifier and 2 matched
bookshelf speakers

WINDSOR 15008 Solid
Teak plinth with Garrard
2025TC unit solid state
amplifier 10 watts RMS
and 2 speaker units with
with @ x 5 etipticals,
complete with tweeter
domes housed in sotid
teak cabinets of pleasing
design =

Also available wnth Garrard
SP25 turntable

A

RIDGES

v

SPEAKERS

CELESTION Ditton 10 S
CELESTION Ditton 15 ..
DULC! AS3 Speaker
GOODMANS Maxim
GOODMANS Mezzo il
GOODMANS Magnum-K
GOODMANS Mirimba
GOODMANS Mambo
LEAK Sandwich
LEAK Mini-Sandwich .
TELETON SB.1002 8 watts
RMS 8 Ohms. 2 Speaker
System 517 x 105" x 73”..
TELETON SA.1003 Speakers:
5 watts RMS 8 Ohms ..
1 Speaker Systems 6" x 9"
x 5" (Rec. for use with
F.2000) @ 1
QUAD Electrostatic 3
‘Vharfedale New Airedale
WHARFEDALE Denton
WHARFEDALE Super
Linton .. E
WHARFEDALE Melton 3
WHARFEDALE New
Dovedale 3
Bowers & Wilkins Speakers
also available at discount
prices

TURNTABLES

GARRARD SP.25, Mark i}
GARRARD AP.75..
GARRARD SL.55 ..
GARRARD SL.65 ..
GARRARD SL.75 ..
GARRARD SL.95 ..
GARRARD 3000
GARRARD 3500 ..
GOLDRING Lenco GL. 68
GOLDRING Lenco GL.75..
GOLDRING 75P
THORENS TD.125..
THORENS TD.150..
THORENS TD.1508.
THORENS TD.150AB
THORENS TD.124/11

Rec, Retail
Price

£72 9 6

£5715 0

£6119 0

£20
£30

15
12

£30 18
£40 2
£26 0
£22 6
£43 10
£29 15

oo oomoan

£911 0

£66 0
£69 10
£16 6

[=N-R-¥-1

£20
£29

13
10

oo

10 0

£15 6
£23 8
£13 10
£17 19
4
9
4

Saa

£34
£45
£11
£11
£22 7
£35
£486
£63 4
£28
£32
£39 1 7
£45 18 1

©
S OBAR O Do

-
~ e
-
o

[l ®ALL ITEMS OFFERED ARE FULLY GUARANTEED
AND BACKED BY COMET,
@OPENING HOURS, OPEN DAILY UNTIL 5.30 p.m.
8.0 p.m. THURS. AND FRI, EVENINGS) AND 5.0 p.m.
SATURDAY.
@COMPLETE FREE PRICE LIST CONTAINING OVER
800 ITEMS ON REQUEST.

Comet
Price

£5918 6

£4
£55
£57
£12

£16
£22

£11
£17
£11
£15
£26
£34

£9
10
£17
£26
£38
£55
£28
£28
£32
£40

14
19

18
13

19

10
19
12
5
19
18
10
1
19
19
0
0
7
18
19
7

ALL MAKES STOCKED
AT DISCOUNT PRICES

covoancaro O

o0 W

-
ORNCOCO PN LR OD O

Bases, plinths and covers stocked to sult ali the

above turntables,

Rec. Retail Comet
| Price Price

HI-FI STEREQ TAPE DECKS AND
TAPE RECORDERS
AKAL X-130D deck 4 track £130 2 £109 0 0
AKAL X-360 4 track £33 0 01£284 0 @
AKAI X-360D deck 4 track £290 0 01£243 0 0
AKAI 1710 4 track without

accessories £103 0 0| £8919 &
AKAI 1800 4 track .. ot £158 0 0 [£133 0 0
AKAI 1800SD 4 {rack s ]£189 O 0 [£167 0 0
AKAI 4000D deck 4 track. . £9910 0| £7919 6
AKA} X-V 4 track . 5 £180 0 0| £151 0 0
AKAI M-9 4 track wnthoul

accessories 5 £195 0 0{£13919 &
FIDELITY HF Playmas(er 2

track £2615 6] £1919 6
FIDELITY Braemar?track £30 9 0} £2417 5
FIDELITY Braemar 4 track £3312 0| £27 811
MARCONI 4214 twin-track

Tape Recorder .. £3516 0] £31 ¢ 0
MARCONI 4216 4-track

Tape Recorder . £41 5 0§ £3519 §
MARCONI 4218 Stereo

Tape Recorder .. £88 0 O £7719 6
MARCONI 4238 4 track

Tape Recorder £5811 0| £4919 6
PHILIPS battery operated

tape recorder Model 4200 £35 6 0] £2119 §
SHARP 504 battery/mains

tape recorder, complete

with all accessories

guaranteed § years £35 5 3| £2419 &
TELETON 7D 70 stereo

Tape Deck . £8510 3| £62 0 0
TELETON FXB501 D stereo

Tape Deck and preampli-

fier . o6 B £65 0 8| £43 0 0
TELETON 40t XFM Muitipiex

Stereo Tuner/Amplifier 20

watts RMS & A £67 2 6] £49 0 ©
TRUVOX RS4 3 speed

4-track g £72 2 0 £52 2 0
TRUVOX R523 soeed

2-track | j £712 2 0 £52 2 0
PICKUP ARMS
Goldring Lenco L75 £12 6 6 £1010 0
Goldring Lenco G6S £713 6 £610 0
SME 3009 with S2 shell £2716 2| £2317 &
SME 3012 with S2 sheli £29 0 0| £2517 6
RECORD PLAYERS, 'GRAMS, RADIO AND TV
Fidelity RG33 Radiogram £64 11 6| £5411 6
Fidelity HF 35 Record Player

with auto change and tone

control £17 6 6] £1219 &
Fidelity HF 36 Radrogram

{Stereo) £5511 0| £44 2 ¢
Fidelity HF 37 Slereo Player L3I0 9 0] £2519 6
Hitachi Transistor Radio. )

fong, medium and short

bands, with extra marine

band and RDF £30 9 0 £1819 &
Hitachl VHF Transistor

Radio . £21 0 0 £1219 6
Philips 265 Radlo 5o £1013 1 £719 6
CAR RADIOS
Philips Car Radlo, Mode}

240T £13 9 91| £1119 6
Philips Car Radro Modelzua

{push-button) £18 10 0 £1519 &
Philips Car Radio, Model

RM 368, push-button de

luxe. . £2215 0] £2019 6
Philips Car Radlo and Cds-

sette Tape °l.1yer Model

RN 582 X £43 0 0] £3819 &
TV AT DISCOUN"' PRICES
Ferguson 19 TV (latest

model} £15 2 0| £5919 &
G.E.C. 2039 23" TV (l’!mS(

model) . 5 £83 8 1| £65 0 ©
G.E,C. 18" Colour TV £276 i 9 | £219 10 0
Phitips 25” Colour TV . 1 £347 19 7 {£265 18 6
Most Makes of HF Stereo Tape Decks and Tape

Recorders at Discount Prices.

DELIVERY. Comet guarantee that all prices quoted are genuine. Alf items offered
available at these prices at the time this Issue closed for press.
3 Add 9/- for post and packing on all orders.
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a complete stereo
system for only 28 gns!

9 Gns.

+ 76p&p

Integrated Transistor

Stereo Amplifier

The Duetto is a good
quality amplifier, attractively
styled and finished. It gives
superb reproduction previously
associated with amplifiers
costing far more.

Specification: R.M.S. power output: 3
watts per channel into 10 ohms speakers.
Input Sensitivity' Suitable for medium or
high output crystal cartridges and tuners. 3
Crosstalk better than 30dB at 1Kc/s.
Controls: 4-position selector switch (2
pos. mono and 2 pos. stereo)

dual ganged volume control.

Tone Control: Treble lift and cut. Separate
on/off switch.

A preset balance control.

Te D

4 Gns.

+1Usp&p

The new Duo general purpose
2-way speaker system is
beautifully finished in polished
teak veneer, with matching
vynair grille. Itisideal for wall
or shelf mounting either
upright or horizontally.

Type 1 Specification: Impedance 10 ohms.
It incorporates Goodmans high flux

” x 4” speaker and 21" tweeter. Teak finish.
12”x6%” x 53", 4gnseach,p &p 7/6,
Type2as Type 1. Size 174" x 103" x 63",
Incorporating Elac 10%” x 6%”, 10,000
lines & 21” tweeter. 3 ohms impedance,

Zgns p&p7/6

Garrard Changers from £7.19.6 p&p 7/6
Cover & Teak finish Plinth £4.15.0p & p7/6

v

Closoe

Controls; Selector switch Tape speed equalisation switch (35 and 71 i.p.s.). Volume.
Treble. Bass. 2 positlon scratch filter and 2 position rumble filter.

81Gns. +-76p &p

Specification: Sensitivities for 10 watt output at 1KHz. Tape head: 3mV (at33i.p.s.).
Mag. P.U.: 2mV. Cer. P.U.: 80mV. Radio: 100mV. Aux.: 100mV. Tape/Rec. output:
100mV. Equalisation for each input is correct to within 4- 2dB (R.I.A.A\) from 20Hz

to 20KHz. Tone control range: Bass -+ 13dB at 60 Hz, Treble 4 14dB at 15KHz. Tofal’

distortion: {for 10 watt output) < 1.5%. Signal noise: < —60dB, A.C. mains 200-250v.
Built and Tested. Size 12%in. long, 45in. deep, 23in high. Teak finished case,

. NN R SN VIS DS SN SNE WAL TN NS D ZDE MM SR MR MDA NN S D R

i Goods not despatched outside U.K, |
i Terms C.W.0. i
i All enquiries stamped addressed envelope.

h——-————————-—-———————-l

)

R . OGN A ST I3 PSS LN A

Tte Wsoownt 133 Gns. + 76 p & p

Integrated High Fidelity Transistor Stereoc Amplifier
Specification—Output: 10 watts per channel into 3 to 4 ohms speakers
(20 watts monaural). input: 6 position rotary selector switch (3 pos.
mono and 3 pos. stereo), P.U., Tuner, Tape and Tape Rec. Out. Sensi-
tivities: All inputs 100mV into 1-8M ohm. Frequency Response: 40Hz—
20KHz - 2dB. Tone Controis: Separate bass and treble controls; treble,
13dB iift and cut (at 15KHz); Bass, 15dB lift and 25dB cut (at 60Hz).
Volume Controls: Separate for each channel. AC Mains [nput: 200-240v,
50—60Hz. Size, 124" x 6” x 22" inteak finished case. Built and tested.

Viscount Mark Il for use with magnetic pick ups specification as
above. Fully equalised for magnetic pick ups. Suitable for cartridges with
minimum output of 4mV/cm/sec. at 1kc. input impedance 47k. 15 gns.
plus 7/6 p & p.

RADIO & TVCOMPONENTS (ACTON) LIMITED

All orders by post to our Acton address “

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

and also at 323 Edgware Road, London, W.2,
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THE DORSET
(600mW Output)

7-transistor fully tubable M,W.-L.W, superhet
portable ~—with baby alarm facility. Set of parts.
The latest modulised and pre-alignment technigues
makes this simple fo build, Sizes: 12 x 8 x 3in.
MAINS POWER PACK KIT: 6/8 EXTRA.

7/6 p. & p. CIRCUIT 2/6 FREE WITH PARTS.

PRICE 5 GNS.

+

THE ELEGANT SEVEN MK i
(350mW Output)

7-transistor fully tunable M.W.-
L.W. portable. Set of parts. Com-
plete with all components, including
ready etched and drilled printed
circuit board--back printed for
{oolproof construction.

MAINS POWER PACK KIT:9/8extra.
Price £4.9.6 pus76p. 8.
Circuit 2/6 FREE WITH PARTS.

THREE-IN-ONE HI-FI 10 WATT SPEAKER

A complete Loud Speaker system on one frame, combining three matched
ceramic magnet speakers with a low loss cross over network. Peak handling
power 10 watts. Impedance 15 ohms. Flux density 11,000 gauss. Resonance
40-60 cfs. Frequency range 50c/s to 20ke/fs. Size 18} x 8 4 x 4% inches. By
famous manufacturer. List Price £7. Our price 74/6 ptus 5/- P. & P.

Similar speaker to the above without tweeters in 3 and 15 ohms 44/6 plus

5/-P. & P.
X101 10W SOLID-STATE HI-FI AMP
WITH INTEGRAL PRE-AMP

Specifications: Power Quiput (into 8 ohms speaker) 10
watts. Sensitivity (for rated output): ImV into 3K chms (0-33
microanip). Total Distortion at LKHz. at 5 watts 0-35%, at rated
output 1-5°%. Frequency HResponse: Minus 3dB points 20Hz
and 40K Hz. Speaker. 3—4 chms (3-15 ohms may be used}. Supply
voltage: 24V d.c. at 800mA (6-24V may be used).

Control : includi i and 4

1. Volume: PRICE 5/-,

2. Treble: PRICE 5/,

3. Comprehensive bass and treble: PRICE 10/-,

The above 3 items can be purchased for use with the X101.

Power Supplies tor the X101:
P101 M (for mono) 35/- plus 4/6 p. & p.

plus 2/6 p. & p.

P101 8 (for stereo) 42/6 plus 4/6 p. & p.

CAR TRANSISTOR IGNITION SYSTEM
(by famous manufacturer)

For 6 volt or 12 volt positive earth systems. Comprising: special high
voltage working hermetically sealed silicon transistor mounted in finned
heat-sink, high output ignition coil, ballast resistor and hardwear (screws,
washers etc.). PRICE £4.19.6. (post and packing 5/- exira).

50 WATT AMPLIFIER A.C. MAINS 200-250V

An extremely reliable general
purpose valve amplifier—with
six electromically mixed inputs.
Suitable for use with: mics,
guitars,  gram, tuner, organs,
etc. Separate bass and treble
controls. Qutput impedance 3,
8 and 15 ohms.

Price 27 gns. Plus 20/- p. & p.

SPECIAL OFFER!

Complete stereo system comprising BALFOUR 4-speed autoplayer with
stereo head, 2 duo speaker systems, sjize 12in. x 6%in. x 52%in. Plinth
(less cover) and the DUETTO stereo amplifier. All above items

19 gns. plus 20/- p. & p.

SPECIFICATIONS
Output—10 watts Qutput Impedance—3 to 4 ohms
Inputs—1. -xtal mic I0mV Tone Controls—Treble control range + 12dB at 10KH2
2. -gram/radio 250mV Bass control range + 13dB at 100H2
Frequency Response—(with tone controls central) Minus 3dB points are 20H2 and 40KH2.
Signal to Noise Ratio—better than --60dB. Transistors—4 silicon Planar type and 3
Germanium type. Mains input— —220 —250V. A.C. Size of chassis—101"x 41" X 2}".
A.C. Mains, 200-250V. For use with 8td. or L.P, records, musical instruments, all makes of
piek-ups and mikes. Separate bass and treble lift control. Two inputs with control for gram.
and mike. Built and tested.8” X 5 speaker to suit price 146 plus 1/6 P. & P. Crystal mike
to guit 12/8 plus 1/6 P. & P.
Reliant Mark I. 5} gns, plus 7/6 p. & p.

As above less teak case.
Reliant Mark 1L 6} gns. plus 7/6 p. & p.
In teak finished case.

e EXTRACTOR FAN
2 TRANSISTOR ?3(;2?6&11?5
U.H.F. TUNER complete

with pull

Brand new. Complete with switch.
: Lo Size 6" x
circuit diagram. o A
Price 27/6

£2.10.0 plus 1/- p. & p. plLl§ 5/-

B.S.R. TD-2 TAPE DECK
This tape deck takes 5%in. spools complete with two-track heads. Size 13%in. long by
8%in. wide.£8.19.6 plus 7/6 p. & p.

RECORD PLAYER SNIP A.C. MAINS 240V

The "Princess” 4-speed automatic record changer
and player engineered with the utmost precision for
beauty, long life, and trouble free service. Will take
up to ten records which may be mixed 7” to 10”7 or
127, Patent stylus brush cleans stylus after each
playing and at shat off, the pick-up locks itself into
its recess, & most useful feature with portable equip~
ment—other features include pick-up height adjust-
ment aud stylus pressure adjustment, This truly is a
fine instrument which you can purchase this month
at only £5.19,6 complete with cartridge and ready to play. Post and insurance 7/6 extra.

POCKET MULTI-METER

Size 3§ x 24 x 13in. Meter gize 23 x 1}in. Sensitivity 1000
0.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 5-1000
D.C. current 0-150mA. Resish 0-100k Q. C 1
with test prods, battery and full instructions, 42/8. P. & P.
3/6. FREE GIFT for limited period only. 30 watt Electric
foldering Iron value 1§/~ to every purchaser of the Pocket
Multi-Meter.

FIRST QUALITY P.V.C. TAP
53" Std. 850ft.....11/6 5" L.P. 8504t.....12/-
77 Std. 1200ft.....13}~ 3" T.P. 600ft.....12/—
3" L.P. 240ft..... 57 T.P.1800ft.....27/-
53" L.P. 1200ft.. . 53" T.P. 2400ft. .. ..34/—
7% L.P. 1800it. 77 T.P. 3600ft.....44/-
53" D.P. 1800ft.. 4" T.P. 900ft.....16/6

P. & P. on each 1/6.

MOTEK

3 Speed 2 track Tape Deck complete
with heads, takes 7in. spool.

Incorporating 3 motors.

A.C. mains, 240 volts, listed at
£21.0.0.

Our Price £9.19.6, plus 10/~ P. & P.

RADIO & TVCOMPONENTS (ACTON) LIMITED

Goods not despatched outside U.K. Terms C.W.0. All enquiries S.A.E. All orders by post to our Acton address

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

and also at 323 Edgware Road, London, W.2,
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CATALOGUE

It's the finest, most comprehensive Catalogue we have ever
produced-—this latest edition. it has 330 pages, over 8,000 items
listed, over 1,500 of them illustrated. Everything for the keen
constructor—including tools and test gear. With each Catalogue
we supply a 30-page Price Supplement, a bookmark giving
electronic abbreviations, and an order form. All for only 8/6d plus
3/6 post, packing and insurance. Moreover, every catalogue
contains 6 vouchers, each worth 1/- when used as directed.

—-——————————————————————ﬂ

| Please write your Name and Address in block capitals I
: Name :
! Address :
POST THIS COUPON NOW I
with cheque or P.O. for 12/- 7 :
The price of 12/- applies only to catalogues : Home Radio (Components) Ltd. Dept. PW, :

purchased by customers residing in the U.K.

234-240 London Rd., Mitcham, CR4 3HD, Surrey.

o T e . e ) e e Sl
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TOPIC OF THE MONTH

Third Opportunity

DUR!NG the heyday of the valve era, designers,
constructors, equipment makers and service engin-
eers were plagued with the vast proliferation of valve
types. From a handful of basic types, valve manu-
facturers escalated production to the stage where a
complete listing of all new, obsolete and replacement
types became well nigh impossible due to sheer
numbers.

With the advent of transistors, it seemed that a new
era of rationalisation was dawning. Starting with a
-clean slate it was inconceivable that the same mistakes
would be made with transistors as with valves. Alas,
the result has been even greater chaos!

There must be tens of thousands of semiconductor
devices now in the catalogues, or in replacement lists.
Many of these are direct, or almost direct, equivalents,
or else the parameters are sufficiently close to make
duplication wasteful and frustrating, especially when
one considers that there are cases of up to twenty
variants of some basic types.

There has been little attempt to rationalise the type
numbering system between different countries or even
different manufacturers, nor any co-ordination in intro-
ducing new types to catalogues. And at this stage of
the game, it is too late to remedy matters.

We are now on the threshold of yet another major
opportunity for industry to work together for the
common good. Integrated circuits are no longer a
laboratory novelty and are poised to break into the
domestic sphere in a big way:. Unless industry can
prevent itself—lemming fashion—from making the
same mistakes the third time, a situation even more
chaotic will result. The possibilities (and the tempta-
tions) to proliferate will be greater than ever, for we are
all set to be overwhelmed by an avalanche of IC devices
within the next few years.

. Today, ICs are an appetiser. Tomorrow, on the menu,
it will be chips with everything. P.W. is preparing for
this situation and will have something of great interest
to say to constructors in the next issue,

W. N. STEVENS—Editor
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cal ca! cat ca! ca! 347
On the Short Waves

by Christopher Danpure and

David Gibson, G3JDG 351

CONSTRUCTIONAL

CQ2 VHF Receiver by M. J. Gordon 314
Take 20, Transistor Tester Plus

by Julian Anderson 321
Simple Electronic Keyer

by S. Niewiadomski 329
Lie Detector by C. R. Bradley 330
The Mini-two by M. Wallis 332
A Versatile Intercom System, Part 2

byJ. E. Barrett 336
A Miniature Power Supply

byl.J. Kampel 343

OTHER FEATURES

Basic Semiconductor Technology,
Part4 by M. F. Docker, B.Sc. 317

Aerials, Part 4 by A. J. Whittaker 322
P.W. Guide to Components, Part 9

by M. K. Titman, B.Sc. 338
Inductors for the Progressive

All-wave Superhet 348
Pulse Circuits in Operation, Part 4

byl.J. Kampel 355

OCTOBER ISSUE WILL BE PUBLISHED
ON SEPTEMBER 5th

©IPC Magazines Limited 1969. Copyright in all drawings, photographs and articles published in '‘Practical Wireless'' is fully pr

whole or in part are expressly forbidden. All reasonable precautions are taken by ‘‘Practical Wireless'' to ensure that the advice and data given to readers are reliable.

We cannot, however, guarantee it, and we cannot accept Iegal responsibility for it. Prices are those current as we go to press. Ail'correspondence intended for the Editor

should be addressed to Tower House, Southampton Street, London, W.C.2. Address correspondence regarding advertisements to Advertising Manager, Fieetway House,
Farringdon Street, London, E.C.4.

and reproduction or imitati in

311



NEWS AND COMMENT...

" LATEST RADIO-3 STEREOPHONIC

TRANSMISSIONS

N

@ “ MORECAMBE
BAY

SWINGATE
BRIGHTON
Main Station $
Retay Station g
% SCALE
20 o 20 40 (1] 20 100 MILES
EID 609/3R]

A SCARBOROUGH

The unshaded part of this map shows areas where satisfactory stereo receptidn
should normally be obtained. In places where field-strength is low, increased

background noise or interference may be heard. Improvement in the sensitivity of

the receiving aerial may enable the noise level to be reduced and a more directional
aerial may discriminate against interference. Frequencies are: Brighton, 92-3MHz;
Holme Moss, 91-5MHz; Kendal, 90-9MHz; Morecambe Bay, 92-2MHz;
Northampton, 91-1MHz; Oxford, 91-7MHz; Scarborough, 92-1MHz; Sheffield,
92-1MHz; Sutton Coldfield, 90-5MHz; Swingate, 92-4MHz; Wrotham, 91-3MHz.

MINI POTS

—ar

Fitted with Cermet resistanceelements,
these potentiometers, Type SI106,
shown actual size, are immune to high
humidity effects and chemical attack,
making them very suitable for opera-
tion at elevated temperatures.
Wattage rating when mounted on
a steel plate 100 x 100 x Imm. is 2-5W
and when mounted on insulated
material, 0-7W. These units are avail-
able in values from 100Q to 1MQ,
linear only. Tolerance is +20% and
working voltage 250V d.c. Manu-
factured by Rosenthal Isolatoren
GmbH, the sole UK distributors are:
Radio Resistor Co. Ltd.,9-11 Palmerston
Road, Wealdstone, Harrow, Middx.
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ASPIRING AMATEURS
TAKE NOTE

For the last three years at the Knares-
borough Further Education Centre,
Stockwell Road, Knaresborough,
Yorks, they have offered Evening
Courses (7-9 p.m.) leading to the
City and Guilds Radio Amateurs’
Examination and these have included
tuition in Morse code.

This year they intend offering the
courses again and the timetable for the
1969-70 session is: RAE (Ist year)
Monday, September 22nd, 1969 to
December 15th, 1969 and January Sth,
1970 to March 16th, 1970. RAE (2nd
year) Thursday, September 25th, 1969
to December 18th, 1969 and January
8th, 1970 to March 19th, 1970.

Fees will be 30s. from September to
‘March.

Local Radio—PO
confirms policy on

wavelengths

The Postmaster General, the Rt. Hon.
John Stonehouse, M.P., has rejected
Mr Hughie Green’s view that 100
local radio stations could be provided
on medium wavelengths. A team of
Post Office experts has completed a
detailed examination of his proposals
and their conclusions were sent to
Mr Green.

Mr Green submitted two feasibility
studies to the Post Office. Both would
have involved the use of directional
aerials for some stations, including
those for London and Manchester.
They would also have involved the use
of medium wave frequencies allocated
to other countries, under the terms of
Article 8 of the 1948 Copenhagen
Plan. The Post Office conclusion is
that, even by day, not all the stations
Mr Green proposed would give
satisfactory reception; and, that for
the remainder service areas would in
general be so reduced after dark as to
be completely unsatisfactory. For
example, the station proposed for
London would cover only 10 per cent
of the Greater London area after dark.

Post Office studies reaffirm the
conclusions set out in the Govern-
ment’s White Paper on Broadcasting
(Cmnd. 3169 para. 32, December 1966)
that “no general service of local sound
broadcasting, which would be avail-
able during the hours of darkness as
well as in daylight, can be provided
only on medium wavelengths allotted °
to the United Kingdom.”

WOW! A STRIPPER
Multicore’s Model 3 Bib Wire Stripper
and Cutter has been improved. This
new one enables insulation to be re-
moved without nicking the wire. The
aperture setting for different diameters
is adjusted by setting a sliding screw
set in one handle. ’

In addition, this stripper features

- two cutting positions—one for normal

flex cutting and the other on the tip of
the unit, for cutting wire in a confined
space. A good example is the removal
of wire after it has been connected to
a tag or bolt. This cutting tip is also
suitable for separating extruded twin
flex.

Each stripper is packed on an in-
struction card and costs 5s. 6d. from
most hardware, electrical and do-it-
yourself stores. Multicore Solders Ltd.,
Hemel Hempstead, Herts.



NEWS AND COMMENT...

NEW RELAYS

The range of ITT’s PZ style relays for
printed circuit boards has been aug-
mented by a two-changeover version,
the type PZ-2. Overall dimensions of
this miniature relay are only 29 x 16 x
14mm. The connections are for direct
soldering on to printed circuit boards.

The two-changeover contacts are of
the twin type with a choice of silver/
palladium or gold/silver contact alloy.
Maximum switched power per contact
is 12VA (1A at 100V a.c. or d.c.). The
relay is for d.c. operation. ITT
Components Group Europe, Standard
Telephones and Cables Limited, Electro-
Mechanical Product Division, West
Road, Harlow, Essex.

TO BEAT THE THUGS

The Glasgow Corporation Transport
Department, hard on the heels of the
Edinburgh and Wolverhampton Trans-
port Departments, has placed an order
for 100 v.h.f. fm. mobile radiotele-
phones for use by the city’s bus
services. Hooliganism has resulted in
the placing of this order and the
Storno mobile units are to be installed
in buses running on late-night routes
and will enable the crews to establish
immediate contact with transport
control where a direct link to police
headquarters will speed the police to
any emergency.

JACKSONS’ NEW COMPONENTS

A new range of tuning capacitors is announced by Jackson Bros. Type TXS5 are
capacitors available in single-stator and split-stator versions and with capacitance-
swing values ranging from 30pF to 1,000pF. They have siliconed ceramic end-
plates and satin-finished aluminium vanes with radiused edges.

The company also manufactures the “Wavemaster” tuning capac1tors with
swings ranging from 10pF to 300pF.

New trimmers of the piston type with PTFE dialectric have also been introduced.
Ten models are now made and the smallest, measuring 1} x fin. has a capacitance
swing of $pF to 8pF.

Completing the range of new products are two epicyclic ball-drives—the Mini
which is designed to fit all makes of miniature variable capacitor with solid
dielectric (43:1 ratio) and the Adjustable-Torque ball-drive which provides a
reduction ratio of 6:1. On this unit, four spring-loaded screws effect adjustment.
Jackson Brothers (London) Ltd., Kingsway, Waddon, Croydon CR9 4DG

Capacitor type TX5. Frontal area is 2%in.
and depth varies from 3-6 to 8-4in.

Tape head cleaning kit
Bib Division of Multicore Solders have

introduced a new compact “size J”’
The adjustable-torque ball-drive with

reduction ratio of 6:1. The spring-loaded
screws to the left of the photograph effect
‘the adjustment of the torque.

PHILIPS SECOND GENERATION “AUDIO PLAN”

The new Audio Plan incorporates qualities gained from both experience and
technical advances that have occurred over the past few years. Advances like the
“‘touch tuning” facilities of the RH790 tuner amplifier where tuning is accom-
plished by applying a variable voltage to a varicap. This voltage is set by potentio-
meters; one coupled to the main tuning control and the other three to preset
controls. The appropriate control (therefore appropriate voltage) is selected by
means of transistor switches actuated by hand capacity, when the appropriate one
of the four “touch tuning” panels is approached by the operator’s finger. The
panel is then illuminated and the frequency selected is indicated by a meter which
measures the voltage applied to the varicap. The meter is calibrated in MHz, the
frequency selected being proportional to voltage applied. Price of this unit is £125.
Philips Electrical Ltd., Century House, Shaftesbury Avenue, London, W.C.2.

Head Maintenance Kit. It comprises a
30c.c. bottle of anti-static, non-
flammabile Bib cleaner, or alcohol for
removing oxide and dirt from the tape
heads and all parts of the tape path,
10 double-ended, cotton-wool tipped
sticks for access where the Bib tools
will not reach, and four Bib tools
together with a Hi-Fuster absorbent
cloth for cleaning the soiled tools and
sticks etc.

All these components are contained
in a plastic wallet and the recom-
mended retail price is 9s. 9d. including
1s. 11d. P.T. The size J kit is available
from all leading stockists. Multicore
Solders Ltd., Hemel Hempstead,
Hertfordshire.

DATE TO REMEMBER

GB3WRA, operated by a group of
local radio Amateurs from the annual
Wycombe Show on the Rye, High
Wycombe, Buckinghamshire, will be
on the air on Saturday, 6th September,
1969.

Operation will be on all bands
160-4 a.m., c.w., s.s.b. and visiting
Amateurs will be especially welcomed.
Further information may be obtained
from A. C. Butcher, G3FSN, 70
Hughenden Avenue, High Wycombe,
Buckinghamshire.
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HEN it comes to v.h.f., most fixed amateur

‘/5/ stations use either a transceiver, a crystal

controlled superhet converter (with the s.w.
receiver as i.f. and a.f. amplifier), or a de-luxe triple
conversion receiver. ‘

However, these units are usually quite expensive
or difficult to build and align, unless one has' con-
siderable experience of v.h.f. technigues.

This super-regenerative tr.f. design will satisfy
‘the needs of many s.wls and prospective G8s, as
there is only one tuned circuit to adjust; it can be
easily built in one evening and is not difficult to
set up. Having only one tuned circuit, it is also very
easy to change the frequency coverage.

The f.e.t. tuner is the heart of the device and if
so desired could be used on its own with a jack
plug to feed into the input socket of a ready-made
amplifier. In this case the tuner could be made
quite small. This set-up was in fact used by a local
G8 for his first QSO. It will not do for DX, but
at least it’s a start. Many readers will have dabbled
around with the regenerative t.r.f. type of receiver
but in the super-regenerative design, feedback is
introduced (via the source to drain capacitor C3
in the author’s design) beyond the point where
oscillation just occurs, and the stage is in continuous
oscillation until this state is disturbed by an incoming
signal. The super-regenerative state brings about a
condition of extremely high sensitivity to the circuit;
there is also a high level of circuit background
noise, commonly referred to as “slush”.

The complete circuit of the receiver is shown in
Fig. 1. Even without an aerial the receiver has

Teceiver;

NOQHODTIN

received good sigrials from aircraft, radio amateurs
and other services up to a distance of approximately
6 miles. Because the prime purpose of building the
receiver was to receive local amateur radio trans-
missions in the Taunton area, the extra encumber-
ance of an elaborate aerial array has not been tried.
It is suggested that for experimental purposes an
18in. length of 18 s.w.g. tinned copper wire is simply
fitted to the centre of the coax socket. Vertical
orientation of the aerial will normally bring forth
optimum performance.

The author has built more than one version of this
receiver, but that shown in the photograph was
built into a wooden cabinet already on hand. This
was approximately 8 X 8 x 4in. deep. )

As an alternative to the loudspeaker, a low im-
pedance (80f)) earpiece could be used.

Layout and Construction

Although layout is important at v.hf., and the
effects of extra-long wires and inter-electrode
capacitances undesirable, the circuit allows consider-
able latitude, even on 2 metres. The original mock-
up .was in fact, built up on a 14 x 21in. paxolin
board. Layout will depend on the cabinet and com-
ponents used, but VRI1 should not be more than
6in. from the coil.

VCI1 was actually an Eddystone 35pF variable
with brass vanes in the prototype. All these were
removed except for one stator and one rotor, but
a 5pF C804 (Henry’s Radio) is a suitable ready made

Regeneration
VRI1
Sk

‘Aerial [
socket

15k
C5

C4
T

iM

5k S Volume

R10 Ls

6200 800

Z

i

~ve line [

Fig. 1: Circuit of the complete receiver. If only the tuner is required (as depicted in Fig. 2}, the audio output should be taken from the
slider of VR2. S1 should be shown wired in the 48V supply lead.
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soldered together

+ve supply —-ve
q to af
= stages

To C8 and
A af stages

e—————-Screened lead

Miniature

tag stmp\

Aerial
socket

Battery —ve

Battery +ve

Fig. 2: Layout of the tuner section of the receiver. The audio amplifier stages are not shown. C3 may alternatively be of the “twisted
wire” variety (see text). The leads of L2 should be kept as short as possible, one end being soldered directly to the fixed plate of
VC1 (5pF type C804 shown in the above diagram).

component. The stator was cleaned and tinned, and
direct soldered connections were made to it.

The coil L2 consists of 31 turns of 18 sw.g.
tinned copper wire close wound to 2in. diameter.
Tightly spaced this will get aircraft, and stretched
over %in. it will cover the 144MHz Amateur band.
Naturally, the coil is sensitive to the effects of hand
capacitance. The aerial coupling coil L1 should be
a half turn of the same wire placed near to the
earthy end of L2,

The 10pF feedback capacitor C3, if preferred, can
be replaced by a conventional tubular variable type,
which would also provide a good anchorage for
the drain and source of the f.e.t. Alternatively, the
unconventional variable “twisted wire” variety may
be used. About 4in. is sufficient to get the circuit
“started”.

The 1-8uH r.f.c. in the prototype was filched
from a turret-type v.h.f./uh.f. tuner, but this may
be difficult to obtain, and about 25 turns of very
thin wire on a 1 megohm  watt miniature resistor
works equally well.

Wiring should be kept as short as possible, and
the same tag should be used for all earth connec-
tions in the first stage.

2N3819  MPF102 OCTYPES EQVTS. 2N2926

i Al

S GD DS GEB C CBEZECSB

Fig. 3:"Transistor lead connections.

Distinguish carefully the leads of the f.e.t. and
if using the 2N3819 remember that the lead-out is
different from that of the MPF102. Although the
fe.t. is silicon and should stand up to about 10
seconds heat from a 15 watt iron, it is best to use
a heat shunt when soldering, such as long nosed
pliers with a rubber band wound around the handles.
An earthed soldering iron should be used, as the
fe.t. can be damaged by mains-derived capacitive

v components list

Resistors:
R1  1kQ R7 1MQ
R2 10kQ R8 220kQ
R3 15kQ R9 470Q
R4  220kQ R10 620Q
R5 10kQ R11 82Q
R6 220kQ
All 10% LW miniature

Capacitors:

C1  1000pF ceramic

C2  5pF ceramic

C3  10pF (see text)

C4  4700pF ceramic

C5 0-01uF ceramic

C6  0-1uF miniature

C7  8uF 12V electrolytic
C8  8uF 12V electrolytic
C9  0-1uF miniature

C10 50uF 12V electrolytic
C11 50uF 12V electrolytic
VC1 b5pF variable (see text)

Semiconductors:
Tr1  MPF102 or 2N3819

Tr2 2N2926
T3 0C44 .
T4 0C71 or equivalents
Tr5 0C81
Inductors:

L1 i-1 turn, near earthy end of L2, 22 s.w.g.
insulated copper wire.

L2 3% turns, 18 s.w.g. tinned copper wire, 3in.
diameter, air cored.

rf.c. 1-8uH rf. choke (see text)

Miscellaneous:
VR1, VR2 5KQ potentiometer, S1 single pole on/off
switch (may be combined with VR2), 80Q loud-
speaker, paxolin board, tagstrip, coax socket, battery
clips, PP9 battery, wire, solder, etc. |
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voltages. As a further precaution, all the f.e.t. leads
could be shorted together by the “heat shunt” whilst
being fitted.

Operation

Check the polarity of the battery, and the wiring
before switching on. If the circuit of Fig. 1 is used
the current drain on a 9V battery should be about
35-40mA. Check that none of the fet. leads are
shorting and switch on, with VR1 at minimum. A
lively background hiss will indicate that the fe.t.
is oscillating. If it is not, advance VRI1 towards
maximum. The hiss should be extremely loud, much
louder than ordinary background hiss with which it
should not be confused. Experiment with various
settings of VR1 to produce optimum results.

The photograph shows the author’s prototype.

~When a station is tuned-in there will be a reduc-
tion in the circuit background hiss, this depending
upon the strength of the received signal. It is usually
best to adjust L2 for the desired band on Sunday
mornings or evenings as radio amateurs are usually
more active on v.h.f. at these times.

The only likely cause of trouble may be C1 work-
ing loose or fracturing as a result of the manipula-
tion of:1.2.

The amount of radiated interference, once the
scourge of this class of receiver, appears to be
negligible.

BINDERS AND INDEX

Don't let your copies of PRACTICAL WIRELESS become |
torn and dirty: hard-cover binders are available at 14s. 6d.
from:

BINDING SECTION,
iPC MAGAZINES, LTD.,
SOUTHAMPTON STREET,
LONDON, W.C.2,

Indexes to Vol. 43, 1967-8, are also available at 1s. 6d.

These prices include post and packing.
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NEXT MONTH IN
PRACTICAL

WIRELESS

AUDIO SIGNAL GENERATOR

This describes the construction of an audio
generator, with both sine and square wave
outputs. The design is based upon the popu-
lar Wien bridge oscillator and covers the
frequency range of 15 to 100,000Hz. A
mains power supply is built-in, but as an
alternative, the generator could be run from a
12V 30mA battery supply.

Thermistor control ensures a constant
amplitude output regardless of minor varia-
tions in supply voltage and temperature.

PRINTED CIRCUIT DESIGN

Many home constructed transistor designs
are invariably built on some form of printed
circuit, the tendency is to use ready available
SRBP perforated board, or that with copper
strip bonded to it. For those who prefer a
tailor-made printed circuit, details are given
on the preparation and etching of boards to
one’s own design.

A maskmg technique utilising adhesive
tape gives a professionally finished product.

PLUS OTHER CONSTRUCTIONAL
PROJECTS AND REGULAR
FEATURES

ORDER YOUR COPY NOW!
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BASIG

SEMICONDUCTOR

[EGHNOLOGY

by M.F.DOCKER, M.Sc.

N Part 3 the methods of preparing a p-n junction

diode were described. The basic p-n junction

device is the best known example of the modern
diode since it is used extensively in power rectifica-
tion circuits.

These devices have taken the place of the ther-
mionic diode in most applications. The obvious
reason for this is the very significant increase in
efficiency over the thermionic counterpart. The volt-
age drop across a semiconductor diode carrying one
ampere is measured in fractions of a volt whilst
the voltage drop across the valve is measured in
volts. Also the valve requires a filament or heater
supply which itself consumes several watts.

The earlier solid state diodes had one disadvan-
tage, their low reverse breakdown voltage. The recti-
fier has to withstand a voltage several times the peak
voltage and in many circuits this can amount to
many hundreds of volts. However there are now
available diodes with reverse breakdown voltages
measured in thousands of volts.

Care has to be taken that this reverse voltage is not
exceeded otherwise the diode will suffer irreparable
damage. The damage is caused by the excessive heat
dissipated by the large reverse current flowing across
the high impedance junction. ’

Point Contact Diodes

The capacitance which a junction diode has
between its terminals is dependent upon the area of
the junction. For very high frequency applications
and for fast switching it is necessary to reduce this
capacitance to a minimum. This is achieved in the
point contact diode by using a tungsten metal wire
with a very fine point which is pressed against a
small piece of semiconductor material. This consti-
tutes the simplest type of point contact rectifier
similar to the early “cats whisker” detector used in
crystal sets.

A much improved performance is obtained when
the device is “formed” by passing a short pulse of
current through the diode in the forward direction.
This produces a heating effect and changes the
character of the contact region, although the exact
nature of the operation of the device is not wholly
clear.

The Metal Rectifier

Although not normally considered when talking
about semiconductor diodes the metal rectifier which
was used extensively in power rectification in the
fifties and before is worth mentioning here. It con-
sists of a metal to semiconductor junction as in the
point contact device but a much larger area is used

PART FOUR

in order to reduce the series resistance of the diode.
A layer of copper oxide, Cu:0, is produced on a
piece of copper by oxidation. The oxide layer acts as
a donor, or n-type semiconductor, and the equili-
brium energy band diagram can be drawn as in

Fig. 1. .
N
+

LI O S L

0

/.

& -
<+ —

Depletion region

Fermi level

Fig.1:Equilibrium energy band diagram for a metal-oxide rectifier.

The Fermi levels of the oxide layer and the metal
must coincide at distances from the junction as in
the case of the p-n junction. However the carrier con-
centrations in the metal are such that the conditions
in the metal are unaltered and the result is that elec-
trons from the donor sites in the oxide layer diffuse
into the metal leaving a wide region with a positive
space charge. It can easily be shown, using the same
arguments that were used in Part 3, that the device
will act as a rectifier. When the n-type oxide layer is
negative with respect to the metal the diode is biased
in its forward direction. The opposite polarity is of
course the reverse bias case. This form of diode is
inferior to the junction or point contact diode in that
its reverse current is much larger, it has a large
parallel capacitance and its reverse breakdown volt-
age is low.

. The Gold Bonded Diode

This type of diode is used in high speed switching
circuits. It consists of an alloyed p-n junction with a
very small area in order to keep the capacitance to
a minimum. This is achieved by using a very fine
gallium doped gold wire pressing against an n-type
germanium base wafer. The p-type gold wire acts as
an anode when it is alloyed to the germanium by
passing a short pulse of current through to heat the
junction.

A silicon version of the golded bonded diode is
also made using an aluminium wire as the p-type
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anode, with an n-type silicon wafer. This device
gives a lower reverse leakage current than the
germanium equivalent but the forward offset voltage
is considerably larger; silicon devices typically have
offset voltages of 06V compared with 0-3V for the

germanium device. This is undesirable in many cir-

cuits as it leads to distortion when the diode is used
to detect a low level signal. Consequent_ly a com-
promise has to be adopted in most applications.

Variable Capacitance Diode

It was shown earlier that when the reverse voltage
applied to a diode is altered the width of the deple-
tion layer changes. This effect can be likened to
separating the plates of a capacitor. This produces a
change in capacitance; an increase in separation leads
to a decrease in capacitance and vice versa. The same
effect occurs in the diode, with some modification
because of the presence of ionised atoms between
the plates of the “‘capacitor”. This gives rise to the
diode capacitance which changes as the reverse
bias is altered.

In the case of the alloyed junction diode the
capacitance varies as the inverse square root of the
voltage, doubling as the voltage is divided by four.
In the case of the diffused junction diode which has
a built-in gradient of impurity ions the capacitance
increases as the inverse cube root of the voltage, so
that an increase in the reverse voltage by a factor of
eight is required to halve the capacitance.

The variable capacitance diode is used extensively
in circuits which would formerly have used variable
reactance valves, Such applications are automatic
frequency control of receivers, electronic tuning cir-
cuits and parametric amplifier circuits. Diodes are
now available which have capacitance ranges of from
S500pF with a reverse voltage of 1V to 75pF with
reverse voltages of around 100V.

Zener Diodes

The reverse breakdown of a p-n junction has been
shown to be due to one of two effects. Breakdown
below 6V is . due to the zener effect in which the
field across the junction leads directly to ionisation;
above 6V the breakdown is due to the avalanche
process. In practical devices these effects can be made
to occur at specific voltages by varying the doping
levels and junction widths. A typical characteristic
curve is shown in Fig. 2. This type of diode can be
used to stabilise a voltage power supply either by

. using amplification and a series stabilising transistor
or by simply using the zener diode as a shunt stabil-
iser. Breakdown diodes can be obtained with break-
down voltages of from 2V to several hundred volts,
capable of controlling hundreds of watts of power.

Unfortunately the breakdown voltage varies with
temperature. The temperature coefficient of the
devices varies between +0'19% per degree centigrade.
The negative temperature coefficient applies to the
zener diode, the positive to the avalanche diode. The
dynamic resistance of the breakdown diode can vary
from a few ohms for a good device to several
thousand ohms for a low current device.

It is worth mentioning that reference voltages of
less than 2V can be obtained by using the forward
offset voltage of forward biased junction diodes.
Several diodes can be connected in series to obtain
voltages in steps of 0-3V wusing germanium devices.
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Fig. 2: Zener diode characteristic curve.

Photodiodes

Another form of diode which is used in the reverse
biased condition is the photodiode. The reverse
current of a diode increases if light is allowed to fall
on to the junction. It was explained in Part 3 that
the reverse saturation current is due to the thermal
generation of minority carriers near to the depletion
region, these being swept across the junction by the
internal field. If the junction region is illuminated
electron-hole pairs are generated by the photoelectric
effect. The minority carriers produced near the junc-
tion then increase the reverse current.

This effect occurs in any reverse biased junction
and consequently care is normally taken to ensure
that no light can reach the junction. However in the
case of the photodiode a transparent encapsulation is .
used so that the junction can be illuminated. Some-
times a lens is used to focus the light to the most
sensitive area. The lens is formed in the material of
the encapsulation.

From Fig. 3 it can be seen that the dynamic resis-
tance of the photodiode is large so that the reverse
current is insensitive to the reverse voltage applied
to it.

Light Emitting Diodes

Various semiconducting diodes emit radiation
when they are forward biased. This is because the

hole-electron recombination occurring in the junction
Diode current 4

+100mA

Dark current

Voltage across photodiode
(volts)

Increasing
light
3000 foot-candles ¢ LA
Fig. 3: Photodiode characteristic curve showing change in reverse
current with change of light intensity.
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region leads to the production under certain circum-
stances of radiation. Numerous light emitting diodes
are now available, exhibiting laser action when very
narrow beams of “in phase” or coherent light are
produced.

Wavelengths of between 8,500A and 500A are
available from the devices, giving radiation from the
infra red to the ultra violet ends of the spectrum.
Only relatively small amounts of light are yet avail-
able from the devices; suitable applications are in
card reading machines for computers and short range
communications systems.

The Tunnel Diode

It might be thought that if an electron meets an
obstacle that requires a greater energy to surmount
than the energy possessed by the electron, then the
electron would be stopped. However the quantum
theory of matter predicted that the electron would
under these circumstances be able to penetrate a
small distance into the barrier, and if the barrier
were thin enough the electron could pass straight
through it. This process is called tunnelling.

If a diode is made with a very high level of doping
the Fermi level will lie within the conduction band
in the n-type region and within the valence band in
the p-type region. Thus when the junction is
unbiased the p- and n-type regions will have over-
lapping valence and conduction bands respectively,
as shown in Fig. 4 (a). If a small reverse bias is
applied the situation becomes that of Fig. 4 (b),

LA

Fermi level

(c)

Fig. 4:(a) Tunnel diode energy band diagram when in an open cir-
cuit state of equilibrium. (b) Tunnel diode with reverse bias, (c)
with small forward bias.

where electrons in filled states in the p-type material
are opposite empty states in the n-type material so
that the conditions for tunnelling apply. This results
in a large reverse current flowing.

If a small forward bias is applied electrons from the
n-type material will tunnel into the p-type material
as long as the conduction and valence bands still
overlap as in Fig. 4 (c). However when the forward
bias is such that there is no overlap tunnelling stops
and only the normal diode forward current flows, this
initially being smaller than the tunnelling current.

Diode current 4
Forward tunnelling

a Normal diode
characteristic

1ma- 'd

Voltage applied.

a4 ———— Reverse tunnelling

Fig. 5: Tunnel diode characteristic curve.

The important point in the characteristic above is
the sloping region between a and b. This corresponds
to a negative resistance region where an increase of
the voltage across the device leads to a decrease in
current through it. This enables the device to be
used in oscillators and amplifiers.

A second point of importance is the fact that at a
certain current there are three voltages at which the
device can operate. For example the line cd in Fig. 5
cuts the curve at three points. This feature enables
the tunnel diode to be used in switching applications,

Impatt Diodes

Various diodes have recently been constructed
which are capable of producing oscillations at
microwave frequencies. Examples are the Gunn
and Read diodes. The theory of these devices is
rather involved to discuss here but depends on the
bunching of charge carriers as they move across a
block of suitable semiconductor.

TO BE CONTINUED
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ireless
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by

HENRY

No. 60

Modular
Modernity

in my daily paper is always
quick to tell us that this is

the age of automation.
What with telecasts from lunar
floorshows and David Frost

OUR Scientific Correspondent

Made redundant by a robot.

jumping onto the rocket-wagon,
anything so mundane as a hand-
wired valve radio almost qualifies
as an objei d’art. Modules are
the order of the day.

Is it any wonder that the aver-
age chap begins to fear he will
soon be made redundant by a
robot? Orwell lurks around the
corner. My uncle’s pacemaker is
a Mark II model and Bob Hope
is said to hang a sign at the foot
of his hospital bed: ‘Just dozing
-—no transplants.’

Henry has heard it all before.
Dire predictions that progress
would soon make radio engineers
a drug on the market have sound-
ed with every innovation. The
Jeremiahs welcomed transistors
with grim warnings that sets-to-
be would never go wrong. Printed
circuitboards were heralded simi-
larly. Integrated circuits, in theory,
should make fault-finding as
archaic as the Morris dance. Mod-
ules, I repeat, are the in thing.

Funny thing is that T remember
somewhat similar remarks when
the double-diode-pentode first
appeared. ‘A complete output
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portion . . . one advertisement
trumpeted. Lee deForest should
have lived to see the day!

It was when television receivers
first broke out in a rash of mod-

ules that big business took up the-

cry. Service departments were re-
organised to cope with module-
changing techniques. We were
told that a small stock of P-C
boards held by each field engineer
would whittle down servicing
time. And men, we wondered?
Bench engineers surreptitiously
studied plumbing between module
transplants. Diagnosis, it was
whispered, would become a dying
art.

Bench engineers perforce began
servicing modules, and soon it
became a habit. It was cheaper
than packaging them, returning
them for replacement and hoping
a good one would come back.

More important, it was a blow
to the pride of a bench engineer
to have to send back to the
makers a simple printed circuit
with a few components, when a
modified fault-tracing technique
quickly proved where the trouble
lay.

In the trade magazines, ‘Service
Gen’ articles began to appear,
with C33 and R21 spotlighted as
persistent  failures, Before the
modules had been sculling around
long enough to outrun their guar-
antee, service was back to nor-
mal; just a little more difficult
because testing a module in situ
was not so easy as probing
around a tag board.

Biggest joke of the lot was—
and still is—the attitude of the
copywriters,. To read them
seriously, one would imagine a
setmaker was the engineer’s
favourite uncle. ‘Plug -in modules
for easy servicing’ claim the
blurbs. If you believe that, you’ll
fall for anything.

Plug-in modules do make for
easier fault-finding, true, if all you
are concerned to do is swop
around willy-nilly. In practice,
when half our equipment is . . .

what is the word? moduled, modu-
lised modulated (no, can’t be
that) . . . any shop carrying suffi-
cient replacements would have
too much capital tied up in
spares.

So we are back to square one,
but this time complicated by the
hazard of inaccessibility.

Have you ever looked closely
at these modular designs? The
method of construction keeps the
actual circuit out of reach when
it is operating. To test many
modern modules, one has first to
make a multi-plug jumper lead.
Every plug and socket differs.

In one tuner-amplifier I re-
cently serviced, nine dinky
modules, completely shielded,
plugged into what looked like
conventional valve-bases. Good,
we thought, what an excellent
way of using up old stock. Until
we peered a little more closely
and discovered that the pin for-
mation of these ceramic bases
was like nothing BVA had ever
envisaged. "

A blow to the bench engineer’s pride.

I saw a service instrument once,
a magnificent piece of apparatus
with more tentacular probes than
a Portuguese Man-o-War. It
hooks into a receiver and feels
its pulse all over. Could PW
please have a constructor’s pro-
ject for such a Henry de-modu-
liser, Mr. Editor?



JULIAN ANDERSON

A series of simple transistor projects,

each using less than twenty com-

ponents and costing less than twenty
shillings to build

you are doubting last month’s claim that our

project would fulfil several functions. In fact
it will test p-n-p and n-p-n transistors for leakage
and comparative gain, test both silicon and
germanium diodes, test its own battery and other
batteries up to 9V, measure resistance between
about 470 and 47kQ) and check electrolytic
capacitors.

TRANSISTORS

With the switch in the leakage position and a
transistor connected in the correct way around (as
shown in the circuit), 9V is applied between the
emitter and the collector. A meter in the circuit
will indicate the current passed—by definition this is
the leakage current.

If the switch is then made to the appropriate
position a 3300 resistor is connected between the
base and the collector providing the necessary bias
ailowing the transistor to conduct. If the transistor
under test is O.K. the current passed should
increase thus indicating gain. By noting the leakage
and gain of good transistors it will be possible to
get an idea of what the acceptable readings are. It
will be found that the most common faults of the
transistors in the surplus packs are either short
or open circuit or high leakage while some
have low gain. Don’t worry if no leakage is indi-
cated as this is so low in silicon transistors that this
instrument will not measure it.

DIODES

Diodes are tested by clipping the leads between
the emitter and collector contacts and then rever-
sing them—one way round a negligible current will
be measured, the other way a substantially higher
one. As with transistors the readings are compara-
tive,

BATTERIES

If R3 is chosen so that when the emitter and
collector clips are shorted the meter will read full
scale deflection (f.s.d.) it will follow that when the
battery voltage is low, fs.d. will not be achieved.
Other 9V batteries can be substituted and the
deflection compared; in fact this test is
better than using a sensitive multimeter as, instead
of drawing a few dozen microamps, it will test the
battery under a 3mA load. Lower voltage batteries
will give smaller deflections and the scale can
be calibrated for 1-35V (mercury cells) 1-5V, 3V,
4-5V, 6V and 9V.

LOOKING at the circuit I bet that several of

E 20

~1kQ  pot,

No. 5
TRANSISTOR TESTER PLUS

RX
+©—
R1 R3
330k0 NPN PNP 12k
e <
PNP , _
Leakage c¢—o—nfll b b
NPN ) 4
S I® 1oV
R2 . i
330k0 =
I+

Circuit of the tester. See text for details on meter and Rx.
The switch is a single pole three way.

RESISTANCE

The tester will measure (if not very
accurately) resistance between about 470Q and
47kQ by clipping the resistor between the emitter
and collector contacts. If much use is to be made
of this facility it would be a good idea to make
R3 variable so that the meter can be “zeroed” each
time to compensate for battery voltage variation.
The scale will have to be calibrated using close
tolerance resistors.

ELECTROLYTICS

If an electrolytic capacitor is connected with its
positive to the p-n-p emitter and its negative to
the collector clip, the meter should kick over and
fall slawly. Note that electrolytics with working volt-
ages of less than 9V should not be tested in this
manner.

ADJUSTMENT

The meter in my prototype is a tiny one from an
old tape recorder but almost any meter with a
sensitivity better than 3mA can be used. Build a
mockup of the circuit in Fig. 1 and substitute a
initially - set at minimum resistance,
for Rx and connect a multimeter set on a
scale to read 3mA between the emitter and col-
lector contacts. A 5kQ} pot should be substi-
tuted for R3. The switch R1 and R2 can be
ignored.

First adjust the 5kQ pot so that the multimeter
reads 3mA then adjust the 1kQ pot so that your
meter reads f.s.d. Trim the two pots so that f.s.d.
on your meter coincides with 3mA on the multi-
meter. Finally remove the multimeter and short
out the emitter and collector connections and adjust
the 5kQ pot to give f.s.d. again. Measuring the
values of the two pots will give you Rx and the
exact value of R3.

Next month’s project will be a one transistor radio
which operates a loudspeaker without the use of
an external aerial,
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A.J.WHITTAKER

PART 5— MATCHING & RADIATION

mitter and receiver aerial principles. Most aspects

have been covered in sufficient detail, but two im-
portant details that have been ignored up to now are
aerial matching and radiation patterns. These two
subjects will be described in this article, and although
the treatment does not pretend to be comprehensive,
there should be enough information to be of interest to
the beginner and experimenter.

Matching circuits

The most convenient and common impedance
matching device for coupling an aerial feeder to a
transmitter or receiver is a high frequency transformer
using conventional coils and capacitors. If, for example,
a 75 Q coaxial line is to be connected to a transistor
receiver, an impedance step-up is required, and this
can be achieved with the circuit in Fig. 5.1. L1 C1 form
the input tuned circuit, with the aerial feeder tapped
up the coil, and L2 is the output coil wound to suit the
base input impedance. Under these circumstances,
there would be an impedance ratio step-down between
the feeder part of L1 and L2, and a step-up ratio
between the feeder section of L1 and the whole winding
of L1 to avoid damping the tuned circuit severely.

THIS is the final part in this series describing trans-

Coax L2
Coax feeder
feeder, R input
input

sl

Fig. 5.1: A tuned impedance Fig. 5.2: As Fig. 1, but with a
matching circuit for a coaxial completely isolated tuned
feeder to a transistor. circuit.

L3 Tr
[3]

Another way of achieving the same result is shown

in Fig. 5.2, where a transformer input is used instead
of the tapping on the tuned circuit. The coaxial cable
is connected to its own winding, the tuned circuit is
completely independent, and the output to the base
again has its own winding. A typical transformer for a
receiver working over the range 1-6MHz to 3MHz
would have 6 turns for L1, 40 turns for L2 and 4 turns
for 1.3. The physical dimensions of the transformer
would be determined by the capacitor used.

Matching transmitter aerial

One of the most practical ways of matching a
transmitter to an aerial feeder is to use a tapped
transformer or coil. Figure 5.3 shows one way of
doing this.

The end-fed Marconi Aerial is tapped into L, at a
convenient point. L, is also tapped to match the 40
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Fig. 5.3: A transmitter output  Fig. 5.4: A z-match for con-
impedance match forbalanced  necting a balanced transmitter
lines. output to a coaxial line.

ohm aerial to a 600 ohm feeder line. This couples to a
distant transmitter and is tapped into the tank circuit
at 600 ohms, the turns ratio -so being arranged to
match the feeder to 15k ohms of the tank (typical
figures).

The turns ratio is given by Ty/T,= % =1:4
_ [15000_ . .
and TyTy= [ B0y .5

Figure 5.4 shows one method of connecting a coax
feeder to a transmitter.

The 75 ohm coax is fed into a balanced input trans-
former which matches this to the tank circuit. Assuming
the feeder to be 75 ohms and the tank circuit typically
15k ohms the turns ratio would be

15,000
L2/L1=\/ ’75 =1 :14.

Where it is desired to use one aerial system for
transmitting or receiving as in the usual amateur or
professional set-up it is usual to employ an aerial
change-over switch. This is commonly a relay remotely
operated.

Polar diagrams

The behaviour of an aerial system in space may be
expressed by polar diagrams. As the aerial length
becomes commensurate with the wavelength in use,
current variations along it become pronounced and
phase differences appear, causing interference effects
between radiation components from different parts of
the aerial. These may reinforce the signal radiated in
some directions and cancel the radiation in others.

Figure 5.5 depicts an aerial slightly longer than £
At the point Y radiation may arrive via the direct path
XY or by incident path XEY. Provided the radiation
arriving at Y via each path is similarly polarised,
cancellation may occur when the difference in the length
of the path is equivalent to an odd number of half-
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by doing — and — seeing .
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® OSCILLATORS ® ELECTRONIC SWITCH @ TIME DELAY CIRCUIT
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BIGGEST BREAKTHROUGH IN RADIO KITS!

THE REVOLUTIONARY APOLLO 6" CAN BE BUILT

SPECIALLY made for the thousands of dis-
criminating people who want the finest easy-
to-build radio . . . at a reasonable price! This
is a different ‘breed—it will startle you!
EIGHT MONTHS AGO our two designers
were briefed to produce a radio kit that would
fill these technical demands: —DEMAND—A.
IT SHOULD BE POSSIBLE TO BUILD
PAINLESSLY IN ONE EVENING

ANSWER-—the Apollo “6” has s1mp11ﬁed
weli illustrated step-by-step plans.

CONTAINS FEATURES THAT
CAN'T BE BOUGHT IN READY
MADE SETS—AT ANY PRICE

@ receives medium wave & trawler
broadcasts. ’

@ every component brand new-—no
surplus rejects or “‘seconds”.

@ uses latest Silicon Planar Epitaxial
Epoxy transistors.

@ six stage stable reflex—2 R.F, 1
Diode demodulation, 3 A.F.

@ simplified illustrated plans.

@ frompartsto programmesinanevening

...PLUS MANY MORE!

No soldering iron is necessary and you don’t
have to have a magnifying glass and a pair of
tweezers. DEMAND—B. T ULD
WORK FIRST TIME ... —ANSWER—
Apollo “6” uses latest rugged Silicon Tran-
sistor Circuitry and every single transistor,
diode, capacitor, resistor, inductance etc. is
brand new and fully tested—no
surplus parts, no manufacturers

rejects, no manu- -

facturers*seconds’, FO R

and uses “Ever

Ready” battery.

DEMA} . IT

MUSTHAVE THE

POWER TO OPE-

RATE OPTION-

AL LOUDSPEAKER... DEMAND
—D. IT MUST GIVE GOOD

RECEPTION IN DIFFICULT

AREAS . DEMAND—E. IT

MUST WORK_ON ITS OWN

INTE%EAL FERRITE R_?é)

ETC. E

ANSWER—The Apollo “6» does
all this—and much more!
REVOLUTIONARY SILICON
PLANAR ~ EPOXY CIRCUIT
DESIGN

Apollo “6” will probably be bang
up-to-date well into the seventies} it
bristles with latest technical innova-
tions, Six stage stable reflex N.P.N.
and P.N.P. circuit consisting of 2 Radio Fre-
quency stages, 1 Djode demodulation stage
and 3 Audio Frequency stages. Uses latest
Silicon Planar Epitaxial Epoxy transistors
(similar to types used in America’s Space

IRON CLAD GUARANTEE
Should you not be completely satisfied
with your purchase when you receive it
from us, your money will be refunded in
full, at once and without gquibble or
question . . .
Project). The first
amplification  of 100
only 100 Microamps
approx). Output ¢ i

transistors  give
each, (at
current

Iif,

two
to

collector
gives

PHOENIX ELECTRONICS (e pws,

of 235 ro 470. Stable reflexing gives the Apollo “6”
staggering selectivity, uncanny sensitivity, true~to-life
sound reproduction—in fact its range, power and
selectivity must be experienced to be believed.

Enter a new magic world of reception—station after
station (home and abroad).

THRILLING SOUND OF AN SOS AT SEA

Listen to the thnllmg sound of an SOS at sea—tune in
to a world you’ve never heard before . . . NOTE. Because

| members of our own Staff (and their friends) are enthu-

siastic and have already bought Apollo “6” parts we
know demand will be enormous. DON'T DELAY—
SEND FOR YOURS NOW, send 59/6 +3/6 P. & P. for
all parts, illustrated plans, personal listening earpiece
etc. (all parts can be bought separately)
MONEY BACK GUARANTEE (see panel).

Orders despatched in strict rotation.

18 Little Preston St, Brighton, 1. Sussex.

ECC33 29/1 ) EH90 /6 | IW4/350 5/6 | PCFB0S 8/9 | QVO4/7 8/~ |UY85  5/6
BENTLEY ACOUSTIC ECC34 29/6 EL32  8/6 | TW4/500 6/- | PCF0611/6 | R10 = 15/- |U10 8-
ECC40 EL33 13/- | KBCS2 20/5 | PCF80812/8 | R11  19/6 {U12/14 7/8
ECC81 319 EL34 /6] KT3 5/~ | PCL&L 9/ |Ri6 84/11|Uls  15/-
CORPO R Al ION Ll D ECCS2 4/8 |BLs5 10/-|KT8 84/6|rcrLsz %/-|R17 17/6 |Ul7 &
Vo[BS GBS AR STGm R i i
T 34 19 19 84,
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 EGO85 B/ | EI42 9/9|KT4d 20/-| PCLS5 /3| R20  11/9 |U22 7;9
THE VALVE SPECIALISTS  Telephone 01-722-9090 ECCS8 7/- |EL81 8/~ KTl 12/-|PCL86 8/8|Rs2 .7/8 [U% 18/
CC189 9/6 | EL83 6/9| KT63 4/-|{PCL88 15/- I RK34 7/61U26 119
SAVE POSTAL COSTS1 CASH AND CARRY BY CALLERS WELCOME |Eccsod12/6 | EL84 4/8 | KTe6 17/3 | PEN45 7/-|spa2 12/8 [USL  6/-
CC80727/- | EL85  7/8 | KT74 12/6 | PEN45DD !8Pg]  3/3 U33  20/6
OAZ  5/9|6AUG6 5/-|6LD20 8/6)12AE6 7/8|30C15 13/6|7475  4/-|DL33 6/~ | ECF80 6/6 | EL86 8/- I KT76 7/6 -|TDD4 8/3|U35  16/6
0B2  6/-[6AVE 5/6!6N7GT 6/6|12AT6 4/6]30C17 12/6|A1834 20/-|DL35 4/9 | ECF82 6/6 | ELOL /6 | kxT88 29/ | PEN46 4/-|TH4B 10/- [U37 $4/11
0Z4  4/S|6BBG  2/6|6P1  12/-|12AT7 8/930C18 8/9|A2134 10/-[DLe2 4/9 | ECF86 9/~ | EL95  5/- | kTwel 8/¢ | PEN463DD | Tro33 7/-|U45  15/6
143 4/6|6BA6  4/6|6P25 12/-|12AU6 4/9130F5 13/8|A3042 15/-{DLo4  5/6 | ECF804 EM7L 14/ | KTW6210/- 6 | TP2690 8/8 [Uss  11/p
5/-|6BE6  4/3|6P26 12/-|12AU7 4/6|30FL1 15/ |AC2PEN |DLS6 7/~ 42/- | EM30  5/9 | KTwe3 5/8 | PENA419/8 | yAnceos/e [USO  5/8
Taser 7-|6BE6  7/8|gp2s  25/-|12AV6 5/6|30FL1216/- 19/6{DLSI0 §/6 | ECH2112/6 | EMS1  6/9 | xTZ41 6/-| PEN/DD | yapan g6 luse 49
1C5 /9{6BJ6  8/916Q7G 6/-|12AX7 4/8]30FL14 12/6|AC2PEN; |DM70 6/-| ECH33 2%/8 | EM84 6/-| L63 3/9| 4020 17/6 1 ;py; @8 U786  4/9
1D5 /916BQ5 481647 /6|12AY7 9/elsoLl  6/-| DD 19/6|DM71 7/¢ | ECH35 5/9 |EMS5 11/-IN1s2 /6 |EFL20012/-|yBcd1 y/6|U7s  3/6
1D6 /6|6BQ7A 7I-|6K7a  7/-|12BA6 6/-(30LI5 18/9|.C6PEN4/S|DW4/3508/6 | ECH42 10/- | EM87 /8| LN309 9/-{PL33 18/6 ) upos1 7/ (U107 18/3
1FD1  6/~|6BR7 8/8lgm7  11/-|12BEé 5/9|30L17 13/~ |AC/PEN (5)|DW4/5008/6 | ECH81 5/9 | EY51 6/ | LNs19 15/-| PI36  9/8|yUgppso 5/9 (Uil 12/6
IFDS  3/9|6BR8 8/-|ogargr y/—|12BH7 8/-130P4 12/ 19/6|DY86  5/9 | ECH83 8/- |EY81 /- |LN339 15/~ |PL8L  7/3|(gFas &/9 |U2s1 16/
166 8/-|6BS7 16/8|gaCra 6/g|12EL 17/-|30P4MR ' [AC/PEN (|DYS7 5/9 |ECHS4 7/-(EYSS 8/8 ) Lza2e 6/6| PL8IA 10/6 \ ypyo1 g/ |y
1H5GT 7/-|6BW6 12/9!goar  g/_|12V7GT 6/ 17/8 10/6|ESOF 24/~ | ECLS0 6/6 |EY84 7/6 | MElo014/p |P182Z  6/6 [ (03 DL L2818/
114 /8|6BW7 11/-18357  §I”|19Ks’ 10/-|soP12 13/-lac/THI IESSF 24/- | ECL8? 6/-|EY86 6/-|MHD4 8/3(PL83 8/ U&m 81 Ugo 1‘{/'
ILDS 5/-[6C4  2/9(ga37  g/g|i2K7GT 5/9(30P19 12/- 10/-|E83CC 13/- | ECL83 9/~ |EYST 6/ |wmi4 12/6| BLs: 63| UCCe 81 WAL -
LNS 81608 8/9|Sakyar osg|12K8GT 7/6|30PL1 15/-| AC/TP 19/6[E180F 17/6 | ECL84 1¢/- | EYSS  7/6 | MELD6 76 | F1a02 12/- |y Cos) le/ausa) 1ol
INGGT 9/9/6C9  11/-leaN7cer 4jg|12Q7CT 4/6|30PL13 15/~ | AC/VP210/6|E1148 10/6 | ECL8S 11)- | EYS1 8/~ | M1 6/~ P10 12/ [ CEBY 8/ 3 /g
1BR5  5/8(6CD6G 19/6(paorcr o) 128A7GT  |30PL1415/-|ATP4  2/3/EAS0 1/8|ECL86 8/-|Ez3b  §/-|MUIa/44/-| PLO0L 12/8 CHEL |9/ 10408, ol
184 /916CHG 8| At 9|30PL15 15/~ | AZ1 /-EAT5 13/~ |ECLL800 |EZ40 7/8 mxdo 12/8 | ET20827/10 e alalosey Iy
185 /9|6D3 ] ks 7;‘ 12807 4/-{35A5 15/~|AZ31  8/9|EABCSO 6/- | Ez41 78| n7e  88j4 | PLsog 2379 | UCHEL 8/61U4020 6/9
1U4 1916D6 I~ |ove  o)g|12867 3J-|3BLEGT 8/-1AZd1  IGIEACS 8/~ EFe2 12/8 | EZ80 4/8 | N1os s7/i0 | PL8o2 15/- | UCLE 1ol— VP4B 10/
1U5 /9 |6F1 A sl 9SH7 3/-|35W4  4/8|B36 /8| pAF42 89 | EF36 8/8 | Ez81  4/8 N33 2/ pyss 79| CLSS - |vP13C 7~
2D21 /8|6FG  12/8| 030 d‘ 128)7 4/6]35Z3 10/-|BL6s 10/-{Ep3¢ 7/6 | EF37A 7/-|Ezg0  3/6 X4 14/ {1{‘ 1 9/6 vPe3 2/6
3A4 jelorsa  4-16X4 . 38|13sk7 419 s0zdor 4/9|CL3s 18/6|ERar 48| EF39 5/~ | Fwi/s006/8 PaBceo 7/3 Pysz /e |LF42  9/-|VR75 24/-
3A5  10/)-|6F12  3/8|035¢ 12/6 128Q7G'T7/6|35Z5GT 6/-|CV6  10/8|EBS1 9/3 | EF40  8/9|FW4/800 |PCss /6 |PY33 8/ | UFS0  6/0 | VR108 &/
3B7 /-|6F13  3/6|9%1C 1B/Bl19yd " 4)-150B5  e/3icYiC 10/81EBCAL 8/6 | EF4l  9/6 10/- poss 9/6| pyso 53| UF85  6/9|VRI50 6/
3D6 /leris  9/e|7B6 ,”_ 14H7 9/6]5005  6/3|CY31 7/BlmBOSI 5/9| EF42 8/6 | Gz30 7/ |PCo5 8/3|Pysl 5js|UESS 9/ |VIGLA 7/
Q4 /6|6r1s  7/6|78T 71457 15/-|500D6G41/-[D63  5/~|BBCO0 4)- |EFS4 10/~ GZ32 9[- |PCO7  §/6| P83 5/ UFge  6/8 VULl 7/8
3Q5GT 6/-[6F23 13/3 18 1%/8|72 /6|D77  2/8|EBCo1 5/6 | EF73 6/6 |Gz33 12/6 | PCoo0 8/3| PYss 5/s | Uldl  9/8ivuizo 13/-
384 /B|6F24 11/9|7H7  5/8]19 10/6/85A2  8/6|DAC32 7/-|EBFs0 6/-| EFso 4/6 | GZ34 10/~ |PCCs4 @)- | Pyss 6/3| UL46 12/6 |vinooaig/-
3vd4  5/6|6F28 /6|7R7  12/-110AQ5 4/9]90AG 67/6|DAF91 3/9,EBF3 8/- | EFS3 9/6 | GZ37 14/6 | PCCSE 6/6|PY800 /6 |UL84 6/6|VUls3 7/
BRAGY 8/8(6F32  3/-(7V7  5/-|19H1 40/-|90AV 67/6|DAF96 6/~|FB¥ss ¢/8| EF85 5/3 | HABCS0S/- | PCCE8 9/9 | PY801 6/6|UM80 &/ \W76  5/8
804G 4;9 6GOG 6|7Y4 6/6|20D1 13/-{00CG  34/-|DCCYO 10/-|EBL21 11/- | EF86  6/— | HL23DD5/- | PCCRS  9/6 | PZ30  9/6 | URIC 10/6 | W107 7/~
V4G 6H6GT 1/9|9BW6 7/-120D4 20/5({90CV 33/8|DD4 10/8|EC53 18/6 | EF89  4/9 | HLAIDD PCC189 /6| QP21 5/—|TUs 7/~ |W7%8 10f-
5Y3GT 5/6[6I56G D7 9/-|20F2 14/-{9cC1 16/-|DDT4 8/3|ECs54 6/-| EF91  3/3 19/6 | PCF80 6/6 | QQVo3/10 | UUS 14/~ |X41 10/~
523 /-] 676 /-|10C1  12/6|90L1 18/-|150B2 14/6|DF33 7/9|EC70 4/9 | EF92 2/ | HL42DDS/- | PCF82 6/~ 6 |Uvus 7B ix61 5/9
24G:  8/9|637G /9]10C2  10/-120P1 17/6/150C2 5/9|DF91 2/9|ECse 10/3 | EF97 10/- | HN309 87/4 PCF84 8/- | Q875/20 TU12  4/6(X65 5/-
8/30L2 12/6{6J7GT 6/6|10D1  8/-|20P3  18/-|301  20/-|D 8/~-ECe2  6/8 | EFo8 10/6 | HVRZ 8/9 8/- TYIN §/-|X66  7/6
ggé(;. g;e SESGT g;— igglz mv ggllzg % 16 ggg Hs Bﬁ% 13;— ECC31 15/6 | EF183 6/- | HVR2A 8/9 PCFSO; 2i-| Qswo/ts | UYL 9/6 |X81M 8076
— -~ ~ - - - - 2 oY o
6AGE 3/6|8K7GT 4/6]10F9  9/-|25A6G 7/6]305  16/6|LH7E  4/8 ECCS SITIEFIEd) B/ TIWS | S RCRENINYY pisfiUE] /9 2350 15/9
6AKS5 4/6|6K8G /—{10F18 7/6[25L8GT 5/6]306 13/-|DH?7  4/- All goods are new and subject to the standard 90-day guarantee. We do not handle manufacturers®
6AK8 6/-|6K8GT 7/-110LD1110/-{25Y§ {807 11/9|DHSL 10/9 nor rejects, which are often described as “new and tested” but have a limited and un-
6ALs 2/8|6L1 19/6/10P13 13/-|25Y5G 8/61956 /-1DK32 9/- rehable life, Business hours Mon.-Fri, 8-5.30 p.m. Bata. 8-1 p.m,
6AMG  3/3|6LsGT 7/9|10P14 18/6{2574G 6/-[1821 10/6{DK40 10/-| Terms of business. Cash with order only. Post/packing 8d. per item. Orders over 25 post/
6AQ5 4/9!6L7GT 12/8[12A8 3/8125Z5 7/-15763 10/~-{DK91 5/8| packing free. S8ame day despatch by first class mail. Anypnrcellmured against damagemtta.nsit
SAR6" 20/-{6L18 5/-112AC6 7/-125Z6G: 8/6)|6060 5/6|DK92  7/9] for only 8d, exira. Complete catalogue of valves, with of
6AT6 4/-16119 18/-112AD6 6/-(30C1 6/617193 10/6IDK96 7/~ sale, price 10d. post free. No enquiries answered unless 8.A.E. enclosed for rep}y
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Fig. 5.5: How the image of an aerial affects its radiating
properties.

waves. In that case these will be 180° out of phase.
The total effect at Y may be assessed by adding
together the direct ray radiation with the field due to
the image aerial in the earth.

The earth acts as an . imperfect mirror to electro-
magnetic waves. If the reflecting area is damp soil or
the sea, over 80% of the energy in the wave will be
reflected, but dry sand or wooded countryside are poor
reflectors of radio waves. The hilliness of the terrain
will also affect radio waves especially at h.f. where a
hill may become comparable with the wavelength in
use. Furthermore, the earth is a much better reflector
of long waves than short waves. Peat is also a poor
reflector. During the war the author was in charge of a
transmitting station sited on peat (Lochar Moss,
Tinwald Downs, Dumfriesshire), where an earth mat
of copper strip had to be laid down around the station
and aerial system to form an effective counterpoise.
This extended beyond the plan view of the aerial
system by a distance equal to the height of the aerial
masts.

Aerial reactance

When the frequency is low, the length of the aerial
is a fraction of a wavelength and acts as a capacitance.
.As the frequency is increased the capacitive reactance
decreases and the aerial becomes resistive at a quarter
wavelength. If the frequency is increased further still
the aerial becomes inductive and tends towards infinite
inductive reactance at half wavelenth. The aerial next
becomes infinite capacitance and follows through the
same cycle approaching zero for three-quarter wave-
length aerial and on to infinite inductive reactance at a
full wavelength.

e gm—
t'g

Earth
Fig. 5.6: An earthed % A aerial produces a 55° lobe (theoretically)
and a 10° Jobe (in practice).

Figure 5.6 is the vertical polar diagram of an earthed
4 aerial. The full line occurs when the earth is a perfect
conductor. The dotted curve is what happens in practice
owing to a poor conducting earth.

The effect of raising the aerial above the ground is to

'Ear'th

Fig. 5.7(a): The radiation patterns from a A2 aerial A2 above
ground.
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Fig. 5.7 (b): The A/2 aerial one wavelength above ground
produces a much more satisfactory pattern.

cause the radiation to break up into beams. Figure 5.7 (a)
is of the § dipole suspended 3 above the ground.

Figure 5.7 (b) shows the state of affairs when the aerial
is raised a full wavelength above the ground (A=wave-
length). o

The narrow beams of radiation caused by raising the
height of the aerial above the ground are conpqntrated at
definite angles increasing as the aerial height is increased.
Use is made of this in the design of aerial systems for
low-angle radiation. For instance, by stacking arrays of
dipoles either in a horizontal or vertical plane and rais-
ing these above the ground, usually }, the desired pplar
diagram may be achieved. The Koomans Array 1s a
practical example of this, and the general form is given
in Fig. 5.8 below.

Note the stub matching arrangements and the method
of terminating the 600 ohm feeder.

1

A
l 6250 1
[}

Stub
6000 feeder/Stub

Fig. 5.8: The Koomans multi-element aerial array produces a
much more predictable pattern than single A2 aerials.

M
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The horizontal Rhombic aerial

The Rhombic or horizontal diamond shaped aerial is
substantially aperiodic when correctly terminated and
may be operated over a 2/1 frequency band. Its principle
of operation is attributed to the fact that a wire in free
space carrying travelling waves produces a cone of
radiation around it. Figure 5.9 shows the form of such
a system with the lobes of radiation around the wires.

Fig. 5.9: The Rhombic aerial which enjoys great favour in
commercial communications systems where space allows its use.

For h.f. aerials the sides should be 5x and the terminat-
ing resistance 900 ohms, while for 1.f. aerials the sides
should be 4) with a terminating resistance of 600 ohms.

As a transmitting aerial the Rhombic wires carry
travelling waves and become in effect a special type of
transmission line arranged to radiate. The input or
characteristic impedance varies between 900 ohms at
Lf. (30-300kHz) and 600 ohms at h.f. (3-30MHz). The
terminating resistance is usually made up of three car-
bon rods in watertight tubes dissipating 30-60 % of the
power input to the system. .

Rhombics may be made more efficient for transmit-
ting purposes by grouping two or three either in series
or parallel and in such a way that their combined direc-
tivity is maintained and the radiation efficiency may
exceed 90 %;.

For the radiation or reception of ultra short waves
(i.e. 17cm.) aerial arrays based on optical principles are
employed. These take the form of a paraboloid reflector
(usually made of aluminium) with the aerial, a half-wave
dipole, fixed at the focus. The aperture of the reflector
is typically 18x across. Figure 5.10 shows the general
arrangement of this system.

Fig. 5.10: A parabolic dish aerial
for s.h.f.

A is 1A dipole.

B is the hemispherical mirror to

reflect the forward energy back on to

main reflector and hence into the
radiated beam.

ADT'
® )3 18
B/ ¥ |

B=Mirror

Y

The gain of this arrangement is in the order of 30dB.
The sharpness of the radiated beam is such that turning
the dish reflector through 3° reduces the received signal
‘by 10dB (i.e. about 3/1).

To conclude this series on aerials details are given
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below of a praciical power indicator (Fig. 5.11). This
practical low-power meter for indicating line or aerial
current may be made up from a 0-5 milliammeter. A sili-
con diode type NKT914 is used as the rectifier, Sufficient
coupling can be achieved by fixing the coupling wire
close to the feeder, aerial or one wire of a balanced
feeder. By this method of coupling a deflection of
several mA can be recorded on the meter. This instru-
ment may be used for aerial tuning or for checking
standing waves on a feeder.

3II .
e ——————
Coupling wire

Fig. 5.11: A useful meter for

checking line or aerial current.

This is invaluable for detecting

standing waves on a trans-
mission line.

Components: 0—5
4709 resistor mA
1000pF capacitor
NKT314 diode
0-5mA meter

v

The general constructional details are left to the con-
structor. The few components used may be grouped at
the back of the meter on a piece of Veroboard and the
assembly then mounted in a suitable wood or metal box.

Aerials for amateur use ;
The most suitable aerial system for amateur use will
be determined largely by experience and inspired guess-
work, as it is seldom possible to predict with any accu-
racy the performance of a particular system adopted for
the frequency in use. It can be shown that the best height .
of an aerial is 0-625) for maximum power efficiency
to produce a given field strength at a distant point.
Acrials erected at a height of 0-58). are the usual
practice. [}
References
Radio Communication Handbook, R.S.G.B.
Short wave Radio communication, Ladner & Stoner.
Admiralty Handbook Wireless Telegraphy.

CORRIGENDA
A Comprehensive Audio Mixer. Andrew Dicks
The author has drawn our attention to the following
errors in his article. VR1, VR2, VR4 and VR6 should
be 250k log. and the wiring of S2, S4, S6 and S$
must be ignored. In Fig. 5, VR3/VR4 and VR5/VR6
should be interchanged; the last hole on the front
pangezl is for Sk8 (ot Sk7). In Fig. 3, R22 should be
27k Q.
Transistor Output Stages. 1. Sinclair
At the foot of the second column on page 118 (May
issue), the first formula should read Power out=
Vc2/8R1oad, and the second should be Power Dis-
sipated=A X Vc?/Ry.

QUERY COUPON

Thiscoupon is available until 5th September, 1969
and must accompany all queries in accordance
with the rules of our Query Service. An s.a.e.
must be included.
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DE LUXE STEREO AMPLIFIER

A.C. mains
200-240
volta. Usa-
ing heavy
duty fully
lsolated
mains
trans-
former
with  fall
wave rec-
tification

smoothing with neghgible

giving adequate |

BIGH GAIN 4 TRANSISTOE
PRINTED CIRC

AMPLIFIER Kl’l‘
Type TAL

@ Peak out-
put in excess

components.

@® Built on

printed circuit panel size 8 x 3in,

@ Generous gize Driver and Output Transformers.

hum. Valve line up: —2 X ECLS86 Trlode P
1x EZ80 as tuil wave rectifler. Two Dual potenti

® Output trn.nxiomer tapped for 3 ohm and 16 ohm
. (GET114 or 81 Mullard AC128D
and d pair of ACI28 o/p). @ 9 volt operation.

are provided for bass and treble control, giving bass and
treble boost and cut. A Dual volume control is used.
Balance of the left and right hand channels can be
adjusted by meane of a separate ‘Balance’ control fitted
at the rear of the chassis.Input sensitivity is approximately
300m/v. for tull peak output of 4 watts per cbanne! (8
‘watts mono), into 3 chm ¥d Full negative

in a caretully calculated circuit, allows high volume levels
to be used with negligible distortion, Supplied complete
with knobs. Chassis size 11°wx47d. Overall height
Including valves 57. Ready buxlt and tested to a high
standard. PRICE 8 gna. ] P. & P.8/-,

TRANSISTOR STEREO 8 + 8 MK Ii

Now using Silicon Transistors In first five stages on each
channel resuiting in even lower noige level with improved
sensitivity. A really first-class Hi-Fi Btereo Amplifier Kit.
Uses 14 transistors giving 8 watts push pull output per
channe] (18W, mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Buitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 obms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractlve front panel, knobs, wire, solder, nuts, holhm
no extras to buy. Simple step by step msmmtlom enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response +3dB. 20-20,000 c/s.
Basa boost approx. to -+12dB. Treble cut approx. to
~16dB. Negative 1eedback ISdB over main amp.
Power requirements 25V a

PRICES: AMPLIFIER KlT 510.10 0; POWER PACK
KIT £3.0.0; CABINET £3.0.0. All Post Free,

Clrcuit dia.gmm. conetruction details and parts list (free
with kit) 1/8. (8.A.B.),

SPECIAL PURCHASE!
E.M.1, 4-SPEED PLAYER

Heavy 8%in. meta) turntable.
Low flutter performance 200/
! 250 v. shaded motor (80 v.
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o
stylii for LP/78. ONLY 68/~,
@ P. & P.6/6.

4-SPEED RECOERD PLAYFR BARGAINS
Maing models. All brand new in_maker’s packing.
B.S.R. UA25 with latest mono compatible cart.  £6.19.8
All plus Garriage and Packing 8/6 :
LATEST GARRARD MODELS
Al types available 1025, 2025, SP25, 3000, AT80 etc.
Send S.AE. for latsst Prices!

UNITS
Cut out for Garrard Models, 1023, 2028, 2000, 3000, AT60,
8P25. With rigid perspex cover. OUR PRICE § gns.
complete. P. & P. 8/6.

e e e et et e
LATEST RONETTE T/0 STEREOICOMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. Oniy 82/6. 2. 2/-.
LATEST RONETTE T/0 MONO COMPATIBLE GART-
RIDGE for playing EP/LP/78 mono or sterco records on
mono equipment. Only 30/-, P. & P, 2/-.

SONOTONE 9TAHC compatlble Stereo “Cartridge with
diamond atylus 50/-, P. & P, 9/-

FEW ONLY! ACOB ngh -G Mono Cartridge for EP and
LP. Only 10/, P. & P. 2/-.

@ Everything supplied, wire, battery clips, solder, ete,

Comprebenaive easy to follow instructions and circait
diagram 8/6 (Free with Klt). All parts sold separately.
SPECIAL PRICE 45/-. P. & P. 3/-.
Also ready built nnd tested, 52/6. P. & P. 8/-,
—_—

3-VALVE AUDIO

AMPLIFIER HA34 MK 1I
Designed for Hi-Fi reproduc-
tion of records. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}" w.x4" d.x
1 43” h. Incorporaies ECU83,

EL84, EZ80 valves, Heavy
Shduty, double wound mains
transformer and output trans-
—_— 2} former tched for 3 obm
speaker, Separate volume control and now with improved
wide range tone coutrols giving bass and treble lift and
cut. Negative feedback line. OQutput 4} watts. Front panel
can be detached and leads extended for remote mouating
of controls. Compiete with Imohs, va.lves. ete,, wired and
tested for only £4, 15.0 P. &P 6

10/14 WATT H]-FI
AMPLIFIER XIT ==

14 watts from
EL34s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other, U

Fully shrouded section wound output tmna!ormer to
match 3-15 0 speaker and 2 independent volume controls,
and separate bass and treble controls are provided glvlng
good iift and cut. Valve line-up 2EL84s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/8 (Fre! with
parts). All parts sold separately. ONLY £7.9.6. P. & P. 8/6.
Also available ready built and tested complete with std.
input sockets, £8.5.0. P. & P. 8/6.

BRAND NEW 3 OHM LOUDSPEAKERS

Sin 14/-; 64in.18/6; 8in. 27/-; 7 x 4in. 18/8; 10 x 6in. 27/8

E.M.I. 8 5in. with high flux magnet 21/-. E.M.1. 13} X
8in. with high flux ceramic magnet 48/~ (15 ohm 45/-).
E.M.I 13 x 8in. with two inbuilt tweeters and cromover
network. 3 or 15 ohms 4 gns. P. & P . 5in . 2/, 6} & 8in. 2/6
10 & 12in. 3/6 per speaker.
BRAND NEW, 12In. 15w, H/D Speakem, 3 or 15 ohms.
Current production by well-known British maker, Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0.
P. & P, 5/-. Guitar modcls: 25w. £6.0,0, 35w. £8.0.0.
EMLI 84in. HEAVY DUTY TWEETERS, Powerful cera-
mic magnet. Available in 3 ot 8 ohms 15/- each; 15 ohms
18/6 each. P. & P. 2/6.

MONO TRANSISTOR AMPLIFIER
HSL. 700

A really high
fidelity mon-
auaral amplifier
‘with perform-
ance charac-
teristics  to
suit the most
discriminat-
ing listener,
6 transistor
circuit 5
;?;3. \\0/ Ior
ed pre-

ampli- -

fler assembled

g; N /s,
on. special printed sub @
panel AD161- ADlG“ operating

'y pair. Output t;

coupled to 3 ohm and 15 ohm speaker sockets. Standard

phono input sockets. Full wave bridge rectifier power

supply for AC mains 200-240v. Controls: Bass, Treble,

Volumejon/off. Function selector for PUL, PU2, Tape,

Radio. The H8L.700 is strongly conxtructed on rigid stee]

chassis bronze hammer enamel finish, size 94 x 5 x 41 in.

Performance figures:

Sensitivity : PU1-! 50mlv. 56K input impedance.
PU2-110m/v, 1 meg input impedance.
Tape-—110m/v, 1 meg input Impedance.
Radio—110m/v, 1 meg input impedance.

Output power measured at 1Kc—6.2 watts RMS into 3

ohms, 5.8 watts RMS into 15 ohm. Overall frequency res-

ponse 30 ¢/s-18 Kcjs: Continuously variable tone controls;

Bass, + 8 db to — 12 db at 100 c/s. Treble, + 10 ab to

—10 db at 10 Ke/s.

The HSL.700 has been dcsigned for true high fidelity

reproduction from Radio Tuner, Gramophone deck and

Tape Recorder pre amp but is also capable of being used in

conjunction with 2 guitar by connecting t0 PU1 socket and

the peak output powerwillthen be in theregion of 15 watta.

Supplied ready bmlt and tested, complete with knobs,

attractive front tch panel,

long spindles {can be cut to suit your housing requirements)
full cireuit diagram and operating instructione.

Our Srecisl  £7.19.6 P. & P. 6.

=
COLLARO MAGNAVOX 363 STEREO TAPE DECK.
3-apeeds 4 track, up to 7in, spools. £16.10.0. Carr. 10/-.
HIGH IMPEDANCE CRYSTAL STICK MIKES, OUR
PRICE 21/-, P. & P. 1/6.

CARBON MIKY INSERTS. Brand new 2}in. dia. 5/-.
P.&P.1/6

QUALITY RECORD PLAYER AMPLIFIER MKII

A top quality record player amplifier employing heavy
duty double wound mains iransformer, ECCR3, EL34,
EZ80 valves. Beparate Bass, Treble and Volume controls,
Complete with output transformer matched for 3 ohm
speaker. Size 7° w. x 3”d. x 6" h, Ready bullt and tested.
PRICE 75/- P. & P. §/-, ALSO AVAILABLE mounted on
board with output transtormer and speaker ready to fit
into cabinet below, PRICE 97/6. P. & P, 7/6.

QUALITY PORTABLE R/P CABINET MRIIL
Uncut motor board size 144 x 12in. Clearance 2in. below.
53in. above. Will take above amplifier and any B.8.R. or
GARRARD autochanger or Single Player Unit (except
AT60 and 8P25). 8ize 18 x 15 x 8in, PRICE 79/6. P. & P. 9/6
e et o e e e

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS
Giving 18 alternatives. Primary 0-210-240V. Sccondary
combinations 0-5-10-15-20-25-30-35-40-55-60-V hali wave
at 1A or 10-0-10; 20-0-20; 30-0-30V at 2A full wave,
8ize 3in. h. x 3}111. w. X 3in d. PRICE 82/6. P. & P. 6/~
MAINS TRANSFORMER. Primary 200-240V two separate
} wave sccondaries glving approx 16V at lamp and 20V at
1-2 amp; secs. can be connected in series for 36V at 15
amy. Ideal for transistor power supphes Drop through

VYNAIR AND REIINE SPEAKER AND CABINET
FABRICS. Approx. 54in. wide. Usually 85/- yard. Our
PRICE 13/6 per yard length, P. & P. 2/6 (min’ one yd.).
3.A.E.forsamples.

. 8tack size 2§ X 8% x jin, 15/-, P. & P. 6/-.
MAINS PO For transistor power uuppues.
Pri. 200/240v. Sec. 9-0- -5 at 500 mA. 11/-. P. & P. 2/B.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 14/6. P. & P. 2/6.
Pri. 200/240v. 8ec. 10-0~-10 at 2 amp. 27/6. P. & P. 3/6,

Open all day Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tubs Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON S.W.19 Ter.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Please write clearly

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

r%tia

- FQR
PRECISION

ABRASIVE
SPEAR DRIEL

Indispensable for precision
drilling, grinding, poiishing,
etching, gouging, shaping.
Precision power for the en-
1 MDDEL thusiast. Shockproof. Com-

pletely portable power from
4% volt external battery. So
much more scope with
MINI-DRILL.
{extra power, interchange-
able chuck) 79/6, p.p. 2/6.
De Luxe Professional
with 17 tools 130/- p.p. 4/6.
Money ref. g'tee.

Dept. PWSD, Nailsea, Bristol BS19 2LP

3 puter boa
Super Kit
500 ite:
Transis tors.

Kit

SUPPLY CO.

J.

Assorted 455/465 Kc/s Transistor LF. Tra.nsformers 8/~ doz. Double

tuned Transistors. LF.
with S, M. Drive 100+ 100pf, 2/8, 870+ 180pf 3/6 323+ 375+ 20+20pf.316
Cast alloy Double Heat sinks for T.0.1
Spaclaql‘ Iggag /sink(s: for 2N2926 Tra; nsisbors 6d. Trans 1stors. 2N 706A

2/

ef 4/6, 25034 15/-, 2G240 15/~ 2N &
Mixed parcel of components including resistors, condensers, com-
Transformers,
Clrc\uts Valveholdars, ‘Volume controls, knobs and

BIRKETT

Transformers. 1/- each. Tuning Condensers

, case (AC 128) etc. 1/-,

2/- AC 128.: 2[6. AC 128A (unmarked). 1{
1, ME 3001 & ME 4002. B/Seach31/XDZ

Transistors, Diodes, Integrated

ag strips, over

22/6. Carrier current Tran\mltter with four OC 71
Toroid coil, nts (Fo:

through the mains). No information a.vailable 22/6. All items post
free. Closed all day Wednesday.

RADIO COMPONENT SUPPLIERS
25 The Strait, Lincoln

compolen r Trapsmission

Tel. 20767
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FREE ILLUSTRATED
LIST OF TELEVISIONS

17in.—£11.10.0

g e TWO-YEAR GUARANTEE
19in. SLIMLINE

e SOBELL—24 Gns. EX-RENTAL TELEVISIONS

177 —19” —21"—23"
- WIDE RANGE OF MODELS : ? £
SIZES AND PRICES g 3 i

DEMONSTRATIONS DAILY

) TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 90° 141n.—69/6, 17In.—89/6, 21in,—
99/6. 110° 17in,, 19in. and 21in.—99/6.
23° (not bonded)—119/6. Exchanged bowls.
— | F Carr. 10/6.
i

COCKTAIL/STEREOGRAM CABINET 19 gns.
Polished walnut veneer with elegant
glass fronted cocktail compartment,
padded. Position for two 10in. eliip-
tical speakers. Record storage
space. Height 35%in., width 52%in.,
depth 14%in. Legs1 gn. extra.

W VN WS NN N WEg EEG S
Speakers 6/6: 2°—75Q. 21—”—350
P. & P.2/6. Acos Mics, 35/- Stand-
ard: Stick Mic. 2 gns. P. & P. 3/6.
Asstd. Condensers: 10/- for 50. |
P. & P, 7/6. Asstd, Resistors: 10/-
for 50. P. & P. 4/6. Asstd. Controls:
10/- for 25. P. & P. 7/6. Transistors:
Mullard matched output kit 8/-
0C81D—2 OCst’s, P. & P. FREE.
Ferrite Rods 3/6: 67, 8" x 3” complete with LW/MW Colis. P. & P. FREE.
TRANSISTOR CASES 19/6 Cloth covered, many colours. Size 93”x63"x3¢”
P. & P.4/6. Similar cases in plastic 7/6.

with
RadiosTV
Servicing

Here in 4 handy volumes you have on call the vital repair

information needed to beat the frustration and time loss that RECORD PLAYER CABINETS 49/6. Cloth covered, size 163" x 144" x 8”. Takes
fritters away the opportunity to earn more. In 2,180 pages you any modern autochanger. P. & P.7/6,
have all the CIRCUITS, DATA and VITAL REPAIR INFORMA- SINGLEIELAVERICARINETSH9/6. PAsIRAT/68
TION for servicing over 1,000 of the popular 1965-69 Televisions o o Hila TRPEEAS each. T et
including Colour TV, Radios, Radiograms, Car Radios, Record P. & P. free.
Players and Tape Recorders. RADIO & TV SERVICING is the
only work of its kind and is much sought after in the trade—a DUKE & CO. (LONDON) LTD..
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3

guaranteed money-spinner for years to come.

ALL THESE MAKES COVERED

Aiwa, Alba, Baird, Beogram, Beolit,
RADIOS Blaupunkt, B.R.C., Bush, Carousel, Cossor,

Dansette, Decca, Defiant, Dynaport,

Dynatron, Eddystone, Ekco, Elizabethan,
RADIOGRAMS Ever Ready, Ferguson, Ferranti, Fidelity, a o
CAR RADIOS G.E.C., Grundig, Hacker, H.M.V., Hitachi, E .
fnvicta, K.B., Klinger, Kolster-Brandes, ] [ | [ |

RECORD PLAYERS Loewe-Opta, McMichael, Marconiphone,

| TAPE RECORDERS Mas}eradxo, Monogram. Mo(orola.. Murphy, - ' =g
e, te | | Public Address Amplifier,

TELEVISIONS .G.D..R e,
: : Roberts’ Radio, Robux, Sanyo, Sharp,
including Smith's  Radiomobile, Sobell, Sony.

f Standard, S.T.C., Stella, Stereosound,
COLOUR TV TeT:fuar:ken, Teletron, Tio:n, Tr:r:inAt:::a.

Ultra, Unitra. Van Der Molen, World Radio

See it for 7 days

.-————————_———————————-l A .
{ To: Buckingham Press Ltd., P.0. Box 14, Gatehouse Rd., Ayleshury, Bucks. A superb S.Ohd state A.C.
[ Please send RADIO & TV SERVICING — 4 volumes, without Mains unit for vocal and Gns
l obligation to buy if you accept my application. I will return the books I /
| in 8 days or posi: i Instrumental groups and SO —

Tick ( v) [J Full cash price of £16, or : ecommen
[ here 50/ dep.- and 16 monthly payments of 207 i General Public Address use. Retail price
I If you are under 21 your father must fill up coupon ! o 50 Watts Dutput (Music Rating)  Jc High Sensitivity
| Fuull name gz mmm s i gme g moms T_:’f_‘fﬂ__”“f_ﬁ’%ﬁ ] * Output matching for speakers from 3-30 ohms

¢ 2ddress g0 feft is L
V Address vt e (WAl grOREY ] I v 3 separately controlled inputs
| "’"’f.?n;u,n.;hgau : Y Separate Bass and Treble Controls SEND S.AE.
: County T ‘ﬁz;";jj:f;““ﬁ i Y Frequency Response 22c.p.s. to 30Kes. | rom FyLLY
] aress ] ¥ o
| Qecipatiortemm o Nrmmisea | || Available from your Jocal Dealer |PESCMFTIVE
1 Sionature (%&s “ Wholesale and Retail enquities to Manufacturers LEAFLET
ignature .. rs.

| (Subscription price £17.) RV4/4°6°1M‘SS ! FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13

328



which is the simplest device that can be satis-

factorily used to operate a transmitter, The
key is usually connected in such a way that it
causes the output from the transmitter to be inter-
rupted, and all that is needed is some dexterity
in manipulating the Morse key in accordance with
a recognised code, such as the Morse, Code. Quite
high keying speeds can be attained—25w.p.m. (words
per minute) are not out of the way—but to better
this figure considerable practice is demanded.

There is a way to improve one’s speed more
easily, fortunately, and this involves using a semi-
automatic keyer, preferably of the electronic variety.
An electronic keyer, unlike a straight Morse key,
has a “paddle” which moves in a horizontal plane
between contacts on each side so that moving it to
the right produces a succession of, say, long pulses
(dashes), or moving it to the left produces short
pulses (dots). This is a keyer of the simplest type
which forms the subject of this article, but it should
be noted that there are many improvements which
can be made such as the addition of circuitry to
avoid breaking up the last dash if the “paddle” is

j -70U should be familiar with the Morse key,

SBA nut and boit

Aldminium bracket

To
electronics

4"x 2"wooden block

Fig. 2: The keyer paddle mounted on a wood block.
tronic circuitry comprises three multivibrators plus
a relay amplifier. Describing the electronics first,
the heart of the keyer is a couple of multivibrators
Tr1/Tr2 and Tr3/Tr4 (Fig. 1), which are operated
by taking their.supply lines to the differential key.
The first multivibrator, Tr1/Tr2, produces a square
wave output at the collector of Tr2, and is used as
the dot generator. The rate is controlled by VRI,
and the mark-to-space ratio is governed by VR2.
This multivibrator operates when the key is moved

simple electronic keyer

S. NIEWIADOMSKI

moved prematurely to the opposite contact (self-
completion of characters), and circuits to make sure
that all character spacing is perfect, even during
the transition from dot to dash and vice-versa. It
is even possible to build a simple memory into the
more sophisticated keyers.

To ' gain practice, however, the simple transis-
torised keyer which the author has designed is
ideal, and cheap to build. The contact assembly
uses commonly available components, and the elec-

Key

dot {ldash

|

to the left. The second multivibrator Tr3/Tr4 pro-
duces the dash signal. As before, the overall speed
is controlled by VR3, and the mark-to-space ratio
by VRA4. By juggling the settings of VR1, VR2, VR3
and VR4 the correct ratio of dot to dash and a
constant interval between characters can be achieved
for any speed. Unfortunately, with this simple
circuit it is not possible to incorporate an overall
speed control which would preserve the pre-set
ratios.

The outputs from the
multivibrators are com-
bined and fed to Tr5,
the relay current amplifier.

To Tx

5 | RLA l
OAB! 200
*

TrS

IS

The relay RLA is in the
collector circuit of Tr5,
and in parallel with it is
connected a diode which
protects the transistor
! from high back-em.f.s
e resulting from the inter-
“T+  ruption of current through
an inductor. One set of
contacts is used to key the

L

BY1 4
v

A

transmitter, while a sec-

ond set operates a higher
frequency  multivibrator
Tr6é and Tr7, which is
used as a keying monitor
; in conjunction with the
O-1pF ~ headphones. This circuit

i is particularly useful if
the keyer is to be used
by an unlicensed enthu-
siast for practice, but do

2R9
1.2k0)

Phones

Fig. 1: The complete circuit of the electronic keyer.

~—continued on page 331
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ously. The instrument to be described is a skin
resistance meter or “‘psycho-galvonometer”, which
operates by measuring the resistance between two
electrodes held in a person’s hands or taped to the
wrists by passing a negligibly tiny current through.
The resistance is found to vary erratically over a range
of about 1 to 50k Q brought on by perspiration which
causes large, slow resistance changes, muscle contrac-
tions which produce small, slow variations that are
hard to detect or sudden changes of emotional mood
which can produce large, very fast changes and oscilla-
tions of resistance. These form the basis of the
uncertain claims for ‘“lie detector” devices.
The circuit of the instrument is shown in Fig. 1. It
consists of a two transistor direct coupled current

THE title of this article is not to be taken too seri-

I

-
©
<

w

H

Fig. 1: The lie detector circuit. D1, D2 and R5 are meter pro-
tection components.

% components list

1l Resistors:
R1 3-3kQ 1w R3 47kQ 1w
R2 470Q or 500 W R4 3-3kQ 1w

R5 100 or 150Q 1W (see text)

Transistors:

Tr1 OC71 Tr2 OC71

 Miscellaneous:

| 1mA f.s.d. meter; S1 Toggle switch; B1 9V battery
(PP3); T1, T2 Insulated terminals; D1, D2 Ger- |
manium diodes (see text); Skin resistance elec-
trodes (see Fig. 4); Cabinet; wire; solder etc.
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amplifier which drives a 0-ImA moving coil meter.
Trl is normally non-conducting because R2 holds the
base at emitter potential. Tr2 is normally conducting
because current flows from emitter to base and through
R3. Full collector current flows through R4 and the
ImA meter which indicates full-scale deflection.
When skin resistance electrodes are connected to
terminals T! and T2 a small current flows from Trl
emitter to base through R1, VRI and the subject’s
skin resistance. Trl starts to conduct and passes

DETECTOR

C.R.BRADLEY

collector current through R3. The potential at Trl
collector becomes less negative so that Tr2 passes less
base current. The collector current therefore decreases
also and the meter needle moves towards zero.

VR1 is used to adjust the meter to half-scale deflec-
tion (0-5mA) or slightly above. Any slight change in
skin resistance will now produce a large swing of the
needle to left or right. Half-scale deflection is regained
by readjusting VR1. This control should be fitted with
a fairly large knob as it will be in constant use and its
adjustment is fairly critical. The meter can be brought
to half-scale deflection for any resistance up to about
40 to 50k Q (depending on component tolerances)
between T1 and T2. Changes of resistance of as little
as 10 Q) can be seen on the meter. In view of this the
instrument might find use in comparing high tolerance
resistors and particularly in finding matched pairs of
resistors.

The instrument can be constructed in any kind of
cabinet and component layout is not critical. The
author used a “Norman” aluminium chassis as a
cabinet. The components were mounted on a tiny piece
of Veroboard as an enjoyable exercise in miniaturisa-
tion and the layout is shown in Fig. 2. There is no need
to build so small unless one has the inclination (and the
patience) as there is plenty of room in the cabinet. It is

Red
spot

oc7M

Fig. 2: Wiring of the lie detector and transistor lead identification.

easy to convert the layout in Fig 2 to a larger piece of

‘Veroboard by (say) disregarding alternate holes.

Trl and Tr2 were OC71 in the prototype but any
small signal transistors with current gains of 40 or more,
such as the surplus “red spot™ variety will work. They
should be soldered as quickly as possible to avoid heat
damage. The higher their current gains, the more



BALANCE

e
OFF \S_’/

Fig. 3: Appearance of the instrument.

ToT1 Cardboard mailing tube 1"to 1% dia

1%’ to 2"dia. metal pipe
or tinned fruit can

Wire taped
tape under foit

(¢) (b)

Metal washers
Fig. 4: Skin resistance electrodes; (a) for holding in each hand,
(b) for holding in one hand and (c) for taping to wrist.

sensitive will be the instrument to small skin resistance
changes. M is a ImA d.c. moving coil unit and should
be as large as possible to show up small-deflections, but
the calibration is unimportant and any surplus type is
suitable. If the instrument is switched on without the
electrodes connected a current of almost 3mA flows
through M. This causes the meter needle to bang
against the pin alarmingly but should not harm the
movement. However, a meter required for other accur-
ate measurements should not be used. A little protection
can be provided for the meter by wiring one or two
germanium diodes, or the junction of a germanium
transistor, across it in the forward direction. If M has
an internal resistance of 100 Q the current through it
will be limited to about 2mA, but if this is still con-
sidered excessive an additional 100 to 150 Q resistor
(R5) in series will give further limiting of the maximum
meter current but causes some loss of sensitivity. Note
that the red or positive (cathode) ends of the diodes
are connected to the negative terminal of M.

Suitable skin resistance electrodes for connection to
terminals T1 and T2 are shown in Fig. 4. The hand-held
electrodes give best results provided they are not
gripped too tightly, and given a chance to warm up to
body temperature so that the skin resistance stabilises.
As the voltages in the instrument are low there is no
danger of shock.

It is not possible to give any hard-and-fast rules for
positive “lie detection™. This is an experimental instru-
ment. Some people show little or no change in skin
resistance, while others show a constantly changing
resistance which is possibly triggered by the presence
of the meter! Some give a sudden change whenever they
answer “yes” to a question and no change for answer
“no” (whether true or false) or vice versa. Sometimes
the meter indicates random disturbances and the cause
is hard to detect. Provided one does not expect the
instrument to be usable for prying into private affairs it

SIMPLE ELECTRONIC KEYER

—continued from page 329
remember that if a licence is aspired to, the GPO
will require the test to be taken using a conven-
tional Morse key. A relay with more contacts could
be used, of course, if other outputs are required;
for receiver muting, for example.

Construction of the key should be reasonably
self-explanatory from Fig. 2. The whole assembly
is mounted on a wooden block measuring 4in. X
2in. X 2in. Three brackets about lin. high with
a jin. lip for securing them to the base should be cut
from a sheet of 18s.w.g. aluminium, the widths of
two being about iin. and the rear support, which
needs two screws in line, should be about lin.
wide. The “paddle” is easily made from a 3in.
metal nail file, drilled with a couple of holes at the
narrow end for securing it to the rear bracket.
Adjustable contacts are merely screws in the front
brackets, each locked with a couple of nuts. Wires
can be taken from the bracket mounting screws
to the electronic circuitry. Any conventional form
of construction is suitable for the electronics, such
as Veroboard, Cir-Kit, pin-board or tagstrips. Details
have not been given because the wiring is really
quite simple. '

This unit does demand care when switching from
dot to dash and vice versa, to maintain correct
element spacing. Nevertheless, with some practice

can be used for many interesting experiments. [ ]

Resistors:

R1,2,3,4 1kQ R7,8 15kQ

R5 3-3kQ VR1, VR3 5k lin.

R6,9 1-:2kQ VR2, VR4 5kQ lin.
Capacitors:

C1,2 8uF 12v C5,6 1000pF

C3,4 16uF, 12V C7 O-1uF

Semiconductors:
Tr1,2,3,4,5,6,7 0OC81
D1 OAS81

Miscellaneous:
RLA relay with 200Q coil and 2 make contacts
(see text), BY1, 9V battery, headphones, nail
file, 18s.w.g. aluminium, screws and nuts, wood
block 4 x 2 x %in., Veroboard, etc., battery
connector.

it will be easier to progress to high-speed sending

than with a straight Morse key. It is, incidentally,

useful to remember that one dash equals three con-

secutive dots, the space between characters should

equal one dot, the space between letters equals three

ggts, and the space between words is five to seven
ts.
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A MINIATURE T.R.F. RADIO
COVERING THE M.W. BAND
WHICH CAN BE BUILT FOR

LESS THAN 25s. AND ITS :
SIMPLICITY MAKES IT AN IDEAL
PROJECT FOR THE BEGINNER.

VER since transistors first became available on
the amateur market constructors have been
building radio sets smaller and smaller and
these never lose their fascination to a large propor-
tion of both new and established constructors.
The author is not claiming that the one described
here is the smallest yet but it uses readily available
components and case (always a problem for such
sets) and should cost under 25s. to build. Even
though the set is very small things are not so tight
that building it is a problem. None of the com-
ponent valves are critical, which is a common fault
with many designs of this type and also the circuit is
very stable, very important since the effects of hand-
ling some simple designs can send them way off
tune.

Choice of transistors

Since the physical size of the set is small, obviously
the aerial must be very small and consequently a very
high gain is required from the transistors used; also,
if very high gain transistors are used it will mean
fewer stages are needed. There are on the market
several transistors with very high gains but amongst
the cheapest and highest gain is the BC109, now being
replaced by the BC169 which is identical apart from
being plastic encapsulated and cheaper. The BC169
costs under 2s. 6d. each and two of these are used in
the circuit.

In the prototype very cheap near-equivalents were
tried with a large measure of success, these being
the transistors sold in the 10s. packs, but the com-
ponent values had sometimes to be altered slightly
and consequently such substitutions are not recom-
mended for those building the set straight up with-
out first bread-boarding.

The circuit

Among designs of this type reflexing is very
popular, that is, making the r.f. transistor do two
jobs, but this was rejected since closer tolerance
component values are needed and problems with
stability are often encountered.

It is also common practise to bias one of the
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are not available but =

it is a relaﬁye:ly easy s d
matter to w1§1d one’s oy 2 0
own on a liin., %in.

diameter ferrite rod. L1, L2 16
]?letai]s of ﬂais are Two BC169Bs 4 6
shown in Fig. 2. |

The majority of the o 0681 i K
components are moun- || Four resistors 10
tsd g(r)l 0-lin. matrix Two 0-01uFs 10
h(f):irez. %f)d’sa\lrg sa>\<7vinz Crystal earpiece 4 6
it to this size, this Battery—B154 2 9
matrix is easily brolgen Case 1 6
g(l)ongrth:he ﬁ;’gf;"t SIZe Earphone jack 10
The detector diode, Veroboard 2 0

0AB8]1, is available in a T
minjature size and one 23 3
of these should be used

as the larger version Prices are only a guide
will be a tight fit. : o

THE

M.WALLIS

transistors in such a way that it will detect, but here
again a straightforward detector diode is used, as
accurate and individually chosen components would
be required.

The basic circuit that we are left with is a high
gain r.f. amplifier with a limited amount of regenera-
tion provided by VC2 consisting of two lengths of
wire twisted together followed by a detector and
a high gain af, amplifier. The detailed circuit
operation is described separately for those interested,
the circuit is shown in Fig. 1. It is common to use
a high impedance magnetic earpiece acting as the
collector load of the second transistor but these cost
two or three times the price of crystal types and the
performance between the two types was identical.

Choice of components

About the smallest and cheapest method of tuning
a coil is by means of a 250pF trimmer costing about
2s. and one is used here. Batteries are a problem
and for sets of this sort there is a limited choice.
The one chosen was the Ever Ready B154, a 15V
battery costing 2s. 9d. This is available from Boots’
or other chemists and is used for hearing aids among
other things. The current consumption of the radio
is only 1-5mA and will power the radio for months.

Since space is limited, a 2-5mm rather than
3-5mm jack and socket are used and the crystal ear-
piece should be bought
with this size, As far
as the author is aware,
ready wound coils of
the size used in the set

_ cost of
miniature radio




circuit operation

The radio waves are picked up-on the aerial coil,
L1, which has its own inductance and signal pickup

"qualities greatly increased by the ferrite rod. In
combination with VC1, L1 forms a tuned circuit at a
particular frequency depending on the positjon of
VC1. The overwind on the coil, L2, considerably
transforms the very high impedance of the tuned
circuit thus preventing Tr1 from damping the tuned
circuit; C1 is a d.c. blocking capacitor. Tr1 greatly
amplifies the r.f. signal and part of this is fed back
to the tuned circuit through VC2 providing a re-
generative action.

The remainder of the signal is passed through Cc2
and is detected by D1 which is connected directly
to the base of Tr2 which further amplifies the audio
signal and applies it across the crystal earpiece.
R1 and R3 provide the correct bias current for the
transistors and R2 and R4 provide the ioads across
which the rf. and a.f. signals are developed. As
there is always a certain amount of detection in the
first transistor, C2 is made large to feed this to Tr2.
If it was necessary only to pass an r.f. signal C2
could be considerably reduced.

‘R2 10kQ

VC2 See text

Construction

The aerial coil should be wound first using 80
turns of 34 sw.g. enamelled copper wire. A narrow
band of adhesive tape should be wound around one
end trapping the end of the wire in this. Eight
turns of similar wire should be wound on top of the
original windings approximately in the middle.

L1 Aerial winding
II""

AL E

l L2 8 turns k

/,; diameter

- :

Fig. 2: Details of the aerial windings.

Only one break is needed in the Veroboard
strip and this can be made using a in. drill. The
components should then be mounted on the Vero-
board as shown, taking note of the transistor connec-
tions, note that the lead arrangements on this type
of case (TO92) positions the collector in the middle.

After mounting the components
on the board, solder in the wires

R1
180kQ O-O1uF

11 o] -l

BC1698

3 (M
D1
' L& OAB1
ﬁgm i
250 i
pF e o

T O-O1pF-_

which wili lead to the battery, the
earphone socket and the tuning
— capacitor; finally feed the aerial
T wires through the appropriate

H holes, .pull tight and solder. The
15v aerial should be pulled close to

'l the board as there is no other
means of supporting it.

The tuning capacitor should next
be modified. Remove the screw
used for compressing the “vanes”,
screw the fixing nut underneath
up tight and saw off the surplus
thread. Remove the fixing nut and

Fig. 1: The circuit of the Mini-two.

v components list

Resistors:

R1 180kQ R3 1-8MQ

R2 10kQ R4 56kQ

All miniature £ watt, 10% tolerance
Capacitors:

Cc1 0:01uF .. .

C2  0-014F miniature disc types, 12V

VC1 250pF trimmer (Radiospares, available
from most component suppliers)
VC2 See text

Semiconductors:
Tr1 BC169B
Tr2 BC169B
D1 0QAB81, subminiature type

}Ele‘ctrovalue Ltd.

Miscellaneous:
L1, L2—see text: Crystal earpiece with 2:5mm
jack plug; 2:5mm socket; B154, 15V battery;
Veroboard, see text for size; Plastic case—see
text; Tuning knob (Henry's Radio).

place the trimmer in 6BA locking nuts
position inside the box
pressing to mark the
positioning for the
hole. Using a 4in. drill
make the hole for the
trimmer, fitting it in
right into the corner. A %
£in. 6BA round-headed

sctew should next be . T X
WEHIT T TTTTTH
L/

fitted through the tun-
ing knob and locked

with a nut, This can F/g. 3 Modification of the
now be screwed tuning trimmer.
through the trimmer and, allowing for the correct
amount of movement, fix two locking nuts on the
screw., The tuning knob is available as a replace-
ment for some Japanese miniature volume controls.

The battery connections should be soldered, for,
although spring contacts could be used these are not
as reliable and the battery will have to be changed
so rarely that it will be no chore.

The on/off switch is incorporated in the earphone
socket by bending the switch section so that instead
of being normally on it will be normally off. The
jack, when inserted will automatically switch the
set on. A %in. hole should be drilled in the side of

250pF Trimmer
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See text for location

A :D) 2%g

"

19/16 s

Fig. 4: The plastic case for the Mini-two.

the case to take the earphone socket, this fits inside
the case beside the trimmer.

The actual case used is widely available, sold
holding 30 hairgrips (which may be of use to our
longer haired friends to avoid singeing whilst solder-
ing or for the closer cropped section to give to their
good ladies!) “Kirbigrips” are the manufacturers of
these hair grips and box, and they cost 1s. 6d.

The only setting-up necessary in this radio is
adjusting VC2 which is made up by twisting 2in.
lengths of insulated wire together. If the set fails
to break into oscillation reverse the connec-
tions of the overwind. This design, together
with the transistors used makes for an
“overlap” in oscillation, that is, once
oscillation starts it is necessary to

reduce VC2 (by untwisting the éﬁ"’

wires) quite a bit before stability
is achieved again. Because of

this only a limited amount
of regen is possible but

Only break in
copper strips
on underside

15V battery
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)

An inside view of the
completed receiver.

it is sufficient to increase sensitivity and selectivity
appreciably.

On two prototypes Radios 1, 3, and 4 were received
well and under favourable conditions Radio I.uxem-
bourg and one or two other continental stations were
heard with good volume. ]

==

)

N

)

} Ig’(\/Cj 9

Base

Collector

‘Emitter

Fig. 5! The complete component
fayout. Note that only one break in the
copper strip is necessary.
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No one knows

I was extremely pleased at first,
to read B. R. Meredith’s letter
(March 1969) on the subject of those
elusive fictional holes. I thought
that at last people were beginning
to understand the work of the
theoretical physicist, but I was
shattered by the next paragraph,
which showed that he had not got
the point at all—for he still believes
in the fantasy world of the electron.
I might even venture to suppose
that heregardsan atom as consisting
of solid spheres of negative charge
flying through space round a fixed
set of positive and neutral spheres.
1 dare say many readers believe
this as well—but this is where a
fundamental misapprehensionarises
and this belief, I am sorry to
say, is fostered by even the best
text-books.

The atomic model and the
electron-hole theory are not sup-
posed to be, and were never
intended to be taken as literal
representations. In each case, what
the physicists said was: “We can
understand how an atom works and
we can do our sums on it, by
pretending that it consists of par-
ticles having mass, charge, momen-
tum etc., in certain fixed relations.
The model, for such it is, is only
useful for us in so far as it enables
us to explain the results we
observe.” In a similar way, the
physicists have never said that the
positive hole exists—all they have
said is that we can explain semi-
conductor action most effectively
by pretending that such holes exist
and that they move like electrons
but in the opposite senses.

If Mr. Meredith knew anything
of the. results of Quantum
Mechanics, he would be utterly
confused to say the least. Using
this system it is easier to explain
atomic spectra and other effects
by considering the electron as a
smeared-out spherical charge dis-
tribution around a hypothetical
nucleus. But even this is only a
model, for the quantum mechanical
electron is in fact a wave in space.
However the wave is not a wave as
we understand it! So you can see
how confusing it gets!

The main point of my argument
is that the scientist invents a model
which will explain his results and
gradually, mainly through the

influence of badly written beginners’
books, people begin to associate
the model with the real thing. I
would like to state categorically,
here and now, no one knows, or will
ever know, exactly what an atom
or electron looks like. The nearest
we can ever get is to invent a model
system which explains all known
phenomena.

I must admit, Mr. Meredith’s
remarks about current flow in
paragraph 5, puzzled me somewhat
until I realized that he apparently
has not yet sorted out the difference
between electron flow and conven-
tional current flow. For his benefit
and that of his students, I might just
point out that for historical reasons
the conventional current flow is
directly opposite to that of electron

flow. 1 find that authors and
“experts” tend to deal in either
convention to about an equal
extent, depending on which system
they were educated in. The advice
he gives his students (‘“‘What are
the electrons doing”) is very sound
but then it is always very useful if
one can appreciate the other point
of view.

Incidentally, I believe that it is
impossible to explain p-n-p action

-without the use of “hole theory”

and I should be very interested to
hear how Mr. Meredith does this.

Finally, as for Hiatitis Pungens, I
don’t think it ever existed, except
perhaps in a confused mind.—
K. H. J. Rainbow (Surbiton,
Surrey).

Rhodian mod.

With reference to the “Rhodian
Tape Recorder” design by Julian
Anderson (P.W. March-April 1968),
I have a suggestion which may be of
help to other constructors of this
unit.

In an otherwise excellent design
giving very good results, T have
found two difficulties, and after
some experimenting I have im-
proved one of these—the record
level indication. I found the DM70
indicator was not giving any
indication until the level, was so
high as considerably to over-
modulate the tape.

To make the “line” on the DM70
shorten appreciably, the grid must
be several volts negative with
respect to the cathode. I therefore
decided to amplify the bias signal
before it was applied to the grid,
and for simplicity and small size.
I used transistors, powered by a
3 wave voltage doubler from the
heater line—only 7 components are

involved. A super-alpha pair is used
to match the impedance of the
bias signal.

With this arrangement, a short
line shows with no signal, and
lengthens with increasing ampli-
tude. The only precaution necessary
is to keep the unit away from heat,
as this alters the d.c. characteristics
of the transistors. R1 can be chosen
to give a full-length line when
recording level is optimum.

This circuit gives a good indica-
tion of level, but 1 should be
interested to know whether other
constructors have had this problem,
and how they have tackled it: also
any comments on my other prob-
lems, whistles on recording from
an a.m. radio, due to radiation from
the oscillator coil. Perhaps this is
due to building the unit on a
printed circuit rather than a metal
chassis? I would be glad to hear
from other constructors “in any
case!”—W. Wright (Muirpark
House, Tranent, East Lothian, Scot-
land).

A

Dt,D2..p-n junctions of dud transistors el

or any small signal diodes ’ I Y DM70

C1,C2..250uF to 1000uF 18V working Gl !

EELE

\ i

Y [ ] Pl

From DI, HY-GH
(previously e

to grid )

LITY TETEN
]
]
v
W
|

L LT TY LT T TR

Fig. 1 The "Rhodian’ maodification. The original circuitry is shown in dotted form.
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from the shed to the main unit in the kitchen but

to provide such an extension would have proved
expensive using a three-wire connection. Conse-
quently a two-wire extension was devised but
having the disadvantage ‘that only one such exten-
sion may be parented on to a main unit, see Fig. 6.
The operation of the extension is somewhat different
from usual in that receiving a call at the main from
the extension (announced by a bell) requires that the
extension selector on the main unit be operated
before communication can be established. A call to
the extension from the main unit is made in the
normal way. The original extension unit consisted
of a GPO type non-dial telephone with a press-
button switch added just in front of the receiver rest
for ringing purposes.

IT was desired at one stage to add an extension

HC wire
4.5V /
. Y 0IG
‘ Buzzer}o]/: }-‘_O/‘_-D loop wires

Ring ]
] — ¥ O/G selector keys
Bell Dial
% Dial off-normai
- { impuise / contacts
springs [
B wire A wire 48V

switch

Fig. 6: Wiring of the two-wire connected extension.
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PART 2 JEBARRETT

Night Extension of Two-Wire
Unit

It was found that if the two-wire extefision parent
was unattended, calls to it were fruitless and since
the extension has no outgoing selector keys, no con-
nection could be made to the basic network. To
overcome this problem, a night extension facility
was added to the parent unit so that calls to it could
be re-directed to any unit present on the main unit,

- le—— parent unit for
I_ﬂ-’—/—/ A—-—m 2-wire extension
rer

g ~ ] Oth
E;:I Eaj main Srr;lts

Extension
extended to here

Night extension
key or button

Fig. 7: Block diagram of two-wire night extension.

This arrangement is shown more clearly in the block
diagram in Fig. 7 and the circuit in Fig. 8. The
setting-up operation is to lift the receiver, operate
the three keys or buttons simultaneously for “night
extension”, “shed extension” and the selector switch
for the unit to which it is desired to extend the call.
A call incoming from the extension to the parent
will cause the buzzer to ring at the extended unit
11C wire

5.10,_1 el N
I N

' i g 016
— loop wires

| / Extension

-y _ro * (A wire)
Extension’

v (B wire)

Fig. 8: Wiring of the two-wire night extension.



which can receive the call in the usual way. Note
that outgoing calls cannot be made from the
extended unit to the extension and the parent cannot
be used to receive incoming calls (which will be
announced by a buzzer in the usual way) unless the
night extension facilities are first cancelled by
momentarily depressing the receiver, rest switch.
Note also that the receiver must be left off the parent
unit so that the keys or buttons hold locked. The
unit used by the author to parent the two-wire exten-
sion was a seven key unit and it was thus a simple
matter to use one of the spare keys for the mght
extension facility.

Auto-Transfer of Two-Wire

Extension
It will be seen from the description of the night
extension that if a call originating from the exten-
sion cannot be dealt with at the parent unit, it can
be extended to any of the other units by setting up a
“temporary night extension” arrangement. The pro-
cedure is as follows: On hearing the bell (announcing
a call from the extension) lift the receiver, operate
" the extension key or button and speak to caller.
If the caller wishes to be connected to another unit,
release the caller by temporarily depressing the
receiver rest key and call the desired unit. On
answering, the extension key and night extension key
must be operated whilst holding the selected station
key so that all three lock down. Since the receiver of
the main unit is cut out of circuit, it will be difficult
for the operator of the main unit to know when the
conversation is over, hence an automatic transfer
arrangement was devised having the following

facilities:
(i) A call from the extension to the parent oper-
ates the bell.

Common return wira]
Rin
1C wire TRFS s
cN
.1____‘\°_ ® t D’T
o6 \ J\Q_,_"
loop wires
i i~y =
e
> —Se::t:_-‘_‘ | NE NE |
o T
s Je U ©
3l o °L 4i5V o
S :
sl © TRF7 sell
O | ) -
Extension manual
selector key
TRF4 @
{=) Main unit circuit 3 TRF1
Extension Extension
~___] = (B%vlr‘e) (A wire) ¥
“Cancel” “set’key

24v__ k&Y

"Dolls eye”
‘;- oc = ] indicator
i TNt “ et
T S
TRFZ TRF3 1—

{b) TRF relay circuit

(c) Dolis eye flamp circuit

SR T
“homing arc
Cial springs

(d) Selector magnet circuit

Fig. 9: Wiring of the auto-transfer facility.

(ii) The operator answering is then asked to
transfer the call to another unit.

(iii) The auto-transfer key or button is operated
{biased off) and the unit required is dialled
(1 to O for up to ten extensions) and the ring
key operated a few times to call the dialled
unit.

{iv) The receiver is replaced and a “doll's-eye”
indicator remains held whilst the transfer is
in operation.

(v) At the termination of the call, the called unit
rings the parent in the usual way. This causes
the doll’s-eye to drop out and the equipment
to reset to normal without the intervention of
anyone at the parent.

The circuit diagram is shown in Fig. 9.

Auto-Transfer Circuit

After ascertaining the unit required, the “transfer
set” key or button is operated. This applies the earth
at CNI to the relay TRF, which latches via TRF2
and CNI. The doll's-eye indicator operates and the
indicator lamp lights from the 24V supply via TRF3.
The selector magnet, SR is now disconnected from
its self-interrupt springs and homing arc by TRF6.
The speech path is set up via TRF1 and TRF4. The
incoming wire is switched to the 4-5V relay CN by
TRF5 in preparation for cancelling the transfer. It
is necessary to isolate the main unit buzzer as this
will otherwise interfere with transmission being
coupled in parallel to the extension receiver, this is
achieved by TRF7. Dialling now steps the selector
to the required outlet. On completion of dialling the
ring key or button is operated which applies 45V
battery voltage to the dialled unit via TRF4 and
SR1 returning via the common return wire. When
the dialled unit answers, the call is announced and
the receiver is replaced. At the termination of the
call, the called unit rings to the parent and in so
doing applies 4-5V across the relay CN via TRFS,
CN! operates to disconnect the earth from TRF
which releases. TRF6 deoperates, connecting the
selector magnet to the earth on the homing bank
via the self-interrupt contacts, SRdm, the magnet
now steps successively to home. All other TRF con-
tacts restore to normal causing the doll’s-eye to
release and the indicator lamp to extinguish. Calls
may now be made to and from the parent unit with-
out the further operation of any keys or buttons.

The power supply for the transfer unit is derived
from a 20V transformer (or any other suitable voltage
so long as it is sufficient to operate the relay, selector
and doll’s-eye indicator) and a silicon rectifier to give
approximately 18V'r.m.s.

All the apparatus can be housed in a wooden
box containing the dial and doll’s-eye indicator or
the equipment may be housed with the transformer/
rectifier separately from the dial and doll’s-eye indi-
cator. No details are given for the construction of the
auto-transfer equipment since these will vary with
the apparatus of the constructor

A normally made “transfer cancel” key is connec—
ted in series with the relay should it be necessary to
cancel a call from the parent unit (e.g. if there is no
reply from the call deunit). This takes the form of a
key switch (in practice the other “side” of the
“transfer set” key).

TO BE CONTINUED
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PART 9

RANSDUCERS are components which convert
Tphysical effects such as temperature, light inten-

sity, mechanical movement, pressure etc. into
electrical quantities, Since a number of types of
transducer can be used for each physical parameter
it will be convenient to consider each group
separately.

Temperature

Most electronic components are affected by
temperature variation and consequently a wide
variety of transducers are available for temperature
measurement. Among the most popular are thermo-
stats, thermistors, thermocouples and temperature
dependent resistors.

Thermostats

Thermostats are widely used for temperature
control where critical operation is not required. The
basic construction of a thermostat is illustrated in
Fig. 1. Essentially it consists of a bimetal element
formed by laminating two metals together. The
metals used have radically different coefficients of

SO /
etyfedettatabdaden WHEATED POSITION

< ZJHEATED POSITION

Bimetal strip

Insulator —|

Base plate —j—=

o Ajustable
contact

Fig. 1: Basic thermostat construction.

linear expansion with temperature and consequently
when the temperature is changed one element
expands more than the other, which results in the
strip bending to accommodate the separate require-
“ments of each material. When the strip is heated or
cooled the bending occurs and is used to make or
break a contact.

The actual temperature at which this occurs is
determined by the contact to strip spacing and can
be adjusted by moving the contact position. Because
of the variation in strip characteristics and the
relatively small movement there is a large variation
from one unit to another and individual setting of
each thermostat is often required.

Thermostats are effective devices for sensing one
particular temperature value within a margin of
error of 2-5°C and can only be used for a single
temperature due to the ON-OFF characteristic of
their operation. Consequently they are widely used
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as control elements in domestic and industrial tem-
perature control applications but are not generally
used for temperature measurement and indication.

Applications
In electronic circuits thermostats are used as delay
elements and for miniature circuit breaker applica-
tions. Components with delay times of 10-100secs
are available and are used for valve applications
where the application of h.t. potentials are delayed
until after the heaters have warmed up. Both nor-
mally-open and normally-closed contact configura-
tions are available and generally the bimetal strip is
indirectly heated with a coil. The heating coil is
wound around the bimetal strip and is electrically
isolated from the contact. The coils are generally
wound to match heater voltage ratings of 4, 6 and
27V and require current levels of 200-750mA.
Contact ratings vary from 0-5A to 2A and depend
largely upon size and construction. A typical
low cost delay element is shown in Fig. 2; such
devices vary in price from 5s. to 15s. Valve confi-
gurations are also available to suit many standard
valve bases at prices from £1 to £3.
Coil Bimetal strip

Fig. 2: Miniature thermostat delay element.

Miniature thermostat circuit breakers are used
for over current and over power protection. Because
of the time-lag inherent in the device due to thermal
delay they are insensitive to transient conditions.
The operation is similar to the delay eclements
except that the contact is normally closed. The
current at which the contact opens is determined by
the thermostat and a delay of 5-20secs is inherent.
It should be noted that the maximum coil current
for operation is dependent upon ambient tempera-
ture and reduces as the ambient increases; conse-
quently these devices cannot be regarded as accurate
for over current protection applications. They have
the advantages of positive switching action and auto-
matic restarting (as the coil cools) and are very
cheap at prices from 3s. to 25s.

Thermistors

Thermistors are temperature sensitive resistors
and the circuit symbol is shown in Fig. 3. They are



NEW PRICES ON NEW COMPONENTS

ELECTROLYTIC CAPACITORS (Mullard). ~10% to + 50%.

Working Voltage (V)—Capacitance (uF) Price Pack Prices

4V 64V 10V 16V 25V 40V 64V each 10 off 25 off 00 off
8 6-4 4 2-5 1- 1 0-64 1/4 12/4 26/6 89/6
32 25 16 10 64 4 2:5 172 10/6 23/- 80/3
64 50 32 20 12:5 8 5. 12 10/4 22/6 7719
125 100 64 40 25 16 10 1/- 8/9 18/9 63/6
250 200 125 80 50 32 20 /1 9/6 20/9 70/9
400 320 200 125 80 50 32 1/2 10/4 22/6 7719
800 640 400 250 160 100 64 1/6 13/4 29/6 102/9
1250 1000 640 400 250 160 100 2/- 18/10 37/9 134/4
2000 1600 1000 640 400 250 160 2/6 22/3 44/3 165/6
3200 2500 1600 1000 640 400 250 3/- 26/9 59— 204/3
800 500 320 5/3 46/6 101 /- 343/9
1250 800 500 16 5716 125/4 427/-
2000 1250 800 8/- 71/4 157/~ 541/8
4000 2500 1600 12/ 91/6 194/9 843/9
6400 4000 2500 15/~ 133/4 291/8 1000/-

RESISTORS JACK PLUGS

High stability, carbon film, low noise. Capless construction, molecular
termination bonding.
Dimensions (mm.): Body: }W; 8 x2-8
AW; 10x4-3
Leads: 35
10?, ranges; 10 Obms to 10 Megohms (E12 Renard Series).
5% ranges; 4-7 Ohms to 1 Megohm (E24 Renard Series).

Prices—per Ohmic value.
each 10 off 25 off 100 off
iw 10% 2d. 1/6 3/3 10/4
w 5% 24d. 1/9 3/8 11/8
W 10% 24d. 1/9 3/8 1147
W 5% 3d. 2/~ 4/~ 12/10
| CAPACITORS

Subminiature Polyester film, Modular for P.C. mounting. Hard epoxy
resin encapsulation. Radial leads.

410 % tolerance. 100 Volt Working.

Prices—per Capacitance value (uF)

0001, 0-002, 0-005, each 10 off 25 off 100 off
0-01, 0-02 6d. 4/3 8/4 30/~
0-05 8d. 6/- 12/6 41/8
01 10d. 701 15/6 51/-
0-2 1/2 10/~ 20/10 68/6
17/6 716 125/-

05 2/- 3
Polystyrene film, Tubular, Axial leads. Unencapsulated. +5% or 4 1ipf
tolerance. 160 Volt Working.

Prices—per Capacitance value (uF)

10, 12, 15, 18, 22, 27, 33,  each 10 off 25 off 100 off
39, 47, 56, 68, 82, 100, 120,

180, 220, 270, 330,390 .. 5d. 3/7 719 24/~
470, 560, 680, 820, 1,000,

1,500 o0 e .o 6d. 4/- 8/8 26/8
2,200, 3,300, 4,700, 5,600.. 7d. 5/- 10/10 33/4
6,800, 8,200, 10,000, 15,000 8d. 6/- 13/- 40/
22,000 od o0 oo 9d. 6/9 18/~ 45/4

POTENTIOMETERS (Carbon) .

Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise,
Body dia., #in. Spindle, lin. X }in. }W at 70°C.£20% below M, £30%
over M. Lin. 100 ohms to 10 MegohmlsbLog. 5 Xohms to 5 Megohms.

Prices—per ohmic value each off 25 off 100 off
2/- 18/4 41/8 150/-
GANGED STEREO POTENTIOMETERS (Carbon)
W at 70°C. Long Spindle.
Logarithmic and Linear: 5k+5k to IM-+1M.
Prices—per ohmic value  each 10 off 25 off 100 off
8/- 70/- 162/6 575/

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets suitable for printed circuit boards of 0-lin. P.C.M,
100 ohms to 5 Megohms (Linear only). Miniature: 0-3W at 70°C. 1207,
below #M, +30% above M. Horizontal (0-7in.+0-4in. P.C.M.) or
Vertical (0-4in. x0-2in. P.C.M.). Subminiature: 0-1W at 70°C.+20%
below 2:5M, +30%; above.

Prices—per ohmic value each 10 off 25 off 100 off
Miniature (0:3W) .. 1~ 8/9 18/9 66/8
Subminiature (0-1W) 10d. 7 14{7 46/8

POLYESTER CAPACITORS (Muilard)

Tubualar, 10%, 160V: 0-01, 0-015, 0-022uF, 7d. 0033, 0-047uF, 8d.
0-068, 0-1uF, 9d. 0-15uF, 11d. 0-22uF, 1/-. 0-33uF, 1/3. 0-47uF, 1/6.
0-68uF, 2/3. 1uF, 2/8.

400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0-01, 0-013,
0-022uF, 7d. 0-033uF, 8d. 0-047uF, 9d. 0-068, 0-1uF, 11d. 0-15uF, 1/2.
0-22p.F, 1/6. 0-33uF, 2/3. 0-47uF, 2/8.

Modular, metalised, P.C. mounting, 20%, 250V 0-01, 0-015, 0-022yF, 7d.
0-033, 0-047uF, 8d. 0-068, 0-1pF, 9d. 0-15uF, 11d. 0-22pF, 1/-. 0-33uF,
1/5. 0-47uF ,1/8. 0-68uF, 2/3. luF, 2/9.

}in. Type P1. Standard. Screened. Heavily chromed,

}in. Type SE/P1. Side-entry version of Type P1.

1in. Type P2. Standard. Unscreened. Unbreakable moulded cover.
4in. Type P3. Tip-Ring-Sleeve Stereo version of Type Pl.

}in. Type P4, Tip-Ring-Sleeve Stereo version of Type P2.

3-5mm. Type P5. Standard. Screened. Aluminium cover.

3-5mm, Type P6, Standard. Unscreened. Unbreakable moulded cover.

Prices each 10 o 25 off 100 off
Pl .. 3/- 26/8 62/6 233/4
SE/P1 3/6 30/10 66/8 280/—
B2 . 2/6 23/4 5412 200/-
P3 6/6 60/— 137/6 500/—
P4 6/2 59/6 127/6 455/-
P5 2/2 19/2 43/9 158/4
P6 1/8 15/ 33/4 116/8

JACK SOCKETS

}in. Type S3. Stereo version for use with P3 or P4 plugs.

4in. Type S5. Standard. Moulded body. Chrome insert.

3-5mm. Type S6. Standard. Moulded body. Chrome insert.

Available with make or break contacts on Tiph‘Ring and Sleeve.
[

Prices each 10 5 of 100 off
S3 .. _ 33 30/- 68/9 250/-
S5 2/9 25/- 56/8 216/8
Sé 1/6 13/4 33/4 100/-

SEMICONDUCTORS: OAS, OA81, 1/9. OC44, OC45, OC71, OCsl,
OC81D, OC82D, 2/-. OC70, OC72, 2/3. AC107, OC75, OC170, OC171,
2/6. AF115, AF116, AF117, ACY19, ACY21, 3/3. OC140, 4/3. OC200,
5/-. OC139, 5/3. OC25, 7/-. OC35, 8/-. 0C23, OC28, 8/3.

SILICON RECTIFIERS: SO‘SA). 170 P.1.V,, 2/9. 400 P.LV., 3/-. 800
PV, 3/3. 1250 P.LV.. 3/9. 1500 P.LV., 4/~. (0-75A); 800 P.LV., 3/3.
(6A); 200 P.I.V,, 3/-. 400 P.I.V., 4/-. 600 P.I.V., 5/-. 800 P.LV., 6/~

THYRISTORS (5A): 100 P.IV.,, 8/-. 200 P.I.V,, 10/-. 400 P.IV.,, 15/-.

SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push
Buttons: Push-on or Push-off, 5/-. Toggle Switches: SP/ST, 3/6. SP/DT,
3/9. SP/DT (with centre position) 4/—. DP/ST, 4/6. DP/DT, 5/-.

PRINTED CIRCUIT BOARD (Vero).

Q-15in,” Matrix: 3%in, x24in., 3/3. 53in. X 24in., 3/11. 3%in. X 34in., 3/11. -
5in. % 3%in., 5/6.

0-1 Matrix: 3in, x 23in., 4/-. 5in. x 24in., 4/6. 3}in. x 3}in., 4/6. 5in. X 3%in.

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS (PW)
97/87A MILL ROAD, CAMBRIDGE

Telephone: CAMBRIDGE (0223) 63687
(Visit us—at our new Mail Order, Wholesale and Retail Premises)

MINIMUM ORDER VALUE 5/-

C.W.0. Post and Packing 1/6
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generally available with negative temperature co-
efficients. They are manufactured from semiconduc-
tor material and are consequently robust and reliable.

K.y — ,
20\ '
1k} \
ool \\ IR |
200} N :
100 |— \ -

¢
o]

Thermistor resistance (ohms)

20/ = |
] \h
105 6 200 ™300

Temperature °C

Fig. 3 (right). Thermistor circuit symbol. )
Fig. 4 (left): Thermistor logarithmic characteristic,

The resistance falls logarithmically with increase in
temperature and a typical thermistor characteristic.
is shown in Fig. 4. Since the characteristic is con-
tinuous they can be used both for control and indica-
tion and are particularly useful for power measure-
ment especially in the rf. to microwave frequency

= :
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Temperature °C

(a) Linearisation circuit (b) Linear characteristic
Fig. 5: Linearising the thermistor characteristic.

range. Where a linear characteristic is required this
can be achieved by shunting the thermistor with a
resistor as shown in Fig. 5(a). This results in the
modified characteristic shown in Fig. 5(b).

Applications

In electronic circuits thermistors are used for
automatic gain and amplitude control and for surge
suppression whilst as transducers they are used for
measurement, indication and control. Three basic
forms of construction are used to suit the varied
design requirements and these forms are illustrated
in Fig, 6. Bead thermistors are used for amplitude
control and the bead is small in order to reduce the

' (c)
Bead thermistor Disc thermistor Rod thermistor

Fig. 6: Types of thermistor construction.

thermal delay. Consequently they are fast acting and
suitable for direct control. Indirectly heated types in
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evacuated or gas filled glass encapsulations are also
available. Disc thermistors are larger but are not
protected except by the end connections. They are
therefore more useful for power applications in
control and compensation. Rod thermistors have a
large surface area for heat dissipation and are par-
ticularly useful for surge suppression.

Parameters

Thermistor operating temperatures are wide but
generally between 0-300°C. Resistance values vary
considerably and are available from 100kQ to
0-5MQ at 20°C ambient temperature. The tolerance
on thermistors -of a particular type is usually
+20% of the ambient 20°C level. At maximum
temperature or dissipation the resistance value is
usually between 10Q and 1k depending on type.
Disc and rod thermistors have lower ambient
resistance values and are supplied to closer toler-
ances, usually +10% or +59%. Power dissipation
levels vary from 20-100mW for bead thermistors to
1-5W for disc thermistors.

Prices vary between 7s. and 20s. for disc thermis-
tors of wide tolerance to 15s. to 35s. for close
tolerance devices, whilst bead thermistors vary from
10s. to 50s. depending on tolerance and construction.
Generally directly heated bead devices are available
in the range 10s. to 25s. for general purpose applica-
tion. Whilst these prices apply for standard thermis-
tors specialist r.f. and microwave power measure-
ment devices are considerably more expensive.

Thermistors have a number of advantages when
compared with thermostats for control purposes.
These include the ability to both measure and con-
trol, and also non-mechanical operation which results
in reduced size and increased reliability and
stability. They are also robust and unaffected by
high vibration Ilevels. However they do require
additional circuitry for control applications and
generally are destroyed by high overload values,
This is a particular problem in power measurement
at v.h.f. and wh.f. frequencies.

Thermocouples

Thermocouples are widely used for temperature
measurement and control but rarely as components
in electronic equipment. Thermocouples are junc-
tions of dissimilar metals and many combinations
are used including cromel/alumel, copper/constantan,
iron/constantan, and platinum/rhodium to cover the
various temperature ranges. They operate by gener-
ating a small voltage in the region of mV when the
temperature of the junction is raised but have very
low source resistances. However when used in con-
junction with high input impedance amplifiers
rather than galvanometers the lead conditions are
not critical.

Temperature ranges vary with the type of metals
used for the junction. Commonly copper/constantan
(Cu/Con) is used for temperatures from —200°C to
+300°C since these are generally available in wire
form, whilst cromel/alumel (Cr/Al) is widely used
for more critical applications to 1000°C. Platinum/
platinum rhodjium is used for the range 0-1800°C
where exceptional accuracy and stability are
required.

——continued on page 347



PHILIPS

LONG-LIFE BITS
CUT COSTS

These new bits are electrolytically ironcoated over their whole
length, giving tremendously increased life and freedom from

* seizure. Real savings in initial cost and maintenance of copper
bits can be achieved by using Philips bits.

Now available in the shapes illustrated for all seven LITESCLD
models (also fit similar %, %" and ” bit types).

Send for further details:

LIGHT SOLDERING DEVELOPMENTS LTD.

28 SYDENHAM ROAD, CROYDON CR9 2LL
Telephone: 01-688 8589 and 4569

MARTIN

IS HIGH FIDELITY
plus

ADD-ON-ABILITY
THRILLING POWER
DEPENDABILITY
GENUINE ECONOMY

Details from: ® Trade enquiries invited.

MARTIN ELECTRONICS LTD., 155 High St., Brentford,
Middlesex. 1SLeworth 1161

To MARTIN ELECTRONICS, 155, High Street, Brentford, Middlesex.

How would you like to start with
a simple amplifier, say, and add to
it until it became a fully stereo
twenty watt amplifier with FM
tuner and facilities to take the most
sensitive low output pickups ever
made? With Martin Audiokits
it's easy, for with these superbly
engineered all-transistor prefabri-
cated units, success is built in from
the start and you build to your own
preferred plan. IT'S A MONEY
SAVING SCHEME, TOO.

I i
[I I have not had your leaflets before. Piease send them on |
| AMPLIFIERS [0 FM TUNER [J RECORDAKITS [J i
I (Tick as required) i
I name ~ ; I
I AopRress ;
i PW9
i i

TECHNICAL
TRAINING

in radjo television
and electronics

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

"~ Why notfill in the coupon below and find outhow ?

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

@ C. & G. Telecommunication Techns'. Certs.
@ C. & G. Electronic Servicing

® R.T.E.B. Radio/T.V. Servicing Certificate
® Radio Amateurs’ Examination

® P.M.G. Certs. in Radiotelegraphy

@® General Certificate of Education, etc.

Examination Students coached until successful

N EWSELF‘—BUILD RADIO COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
and high-grade test instruments, incl. professional-type
valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

) for full details of ICS courses in Radio, T.V. and Electronics.

O TN WU BN BN RN U AL MRS MG MEX SRS DS U S M SRS N R e ey
INTERNATIONAL CORRESPONDENCE SCHOOLS |
Dept. 171, Intertext House, Stewarts Road, London, S.W.8
Please send me the |CS prospectus—free and without obligation.

(state Subject or Exam.) TN

NAME......

ADDRESS

. . 9/69
INTERNATIONAL CORRESPONDENCE SCHOOLS
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' Bargain—Car Radios. Our Price 9 gns. Nega-
tive or positive earth (switched) fully transistor-

- ised (12v) medium and long waves. Speaker and

_fitting kit supplied at no extra cost. P/P 5/-.

DULCI HI-FI UNITS

The Dulci range of tuners and ampilfiers offer
exceptional gquality at a senslble price.

Amplifiers:207and207M. Tuners: FMT7and FMT7s.|

SEND NOW FOR FULL DETAILS

Sonotone 9TA and 9TA/HC. Diamond Cart-
ridge brand new, boxed in manufacturers’
carton 49/6 + 2/6 p/p. Acos GP 91-1 and GP
91-3 stereo compatible cartridges, new in

sealed manufacturers’ cartons 22/6 + 2/6 p/p.

TRIO Stereo Moving Magnet Cartridge

Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000 c¢/s output.
7mv tracking pressure 2 grammes 4+ 0.5
grm. Fully guaranteed, Price 85/~ p/p free.

BASF TAPE 25% oFF

57 600ft. 14/~ 900ft. 19/~ 1200ft. 30/-
537 900f. 18/ 1200f, 24/- 1800ft. 38/-
L 77 1200t 24/-  1800ft. 35/- 2400ft. §7/-

P. & P. 2/- per reel.—over £5 FREE

@ Bargain—Changer decks at lowsst prices ever

HI-FI SPEAKER K12TC—12in. 12 watt

Offers an exceptionally smooth and extended res-
ponse, with very low level of distortion from the
speclaily designed twin diaphragms.

Frequency Response: 30-16,000Hz.

Impedance: 15-1606Hm.

OUR SPECIAL PRICE
PLUS P, & P. 6/6

97/6

The greatest HI-FI Budget system to-day—
can't be beaten-—price or quality anywhere
—Ilook at these great features—then compare.

GARRARD Teleton F2000 tuner amp. AM-
Beautiful teak 1025 £3.00.1EM with multiplex decoder and
finth and perspex 2025 £8.10.

Coverfosuit T ATe0 M. I g12.99.6.|A-F.C.—2 x 5w channels R.M.S.
these units SP25 Mk. 1} £12.0.0.{Bass Volume Treble Balancecon- £ s d
5Gns. P. & P. Free 3500 with Son trols, a truly outstanding unit 43 1 0

Add 10/- p/p for shon Garard unic|Garrard SP 26 Mk Il Transcrip-
tion deck 16 11 11
R BICNCLTSURES :‘:;:E:rnenjgsurlg% g 9 5 0

Type: INFINITE BAFFLE F .

Model 8: 8” plus 3" tweeter Sonotone 9 TA Diamond Cart-
Modei 138: 13” x 8" EMI ridge 4 2 0O
Both £4.19.6 cach  Plinth and Perspex cover 7 00
Model 1012: 10” or 12” pius 4” tweeter e
£7.19.6 £78 19 11

All enclosures are In olled teak, fully bullt.
Please add 8/- p. & p. on each enclosure

Exclusively offered by WALDON at the
remarkably low price of 63 gns.

@Bargain—Speakers,Hi-Fi—The Baker
Selhurst Stalwart. 12in. round, 15 watt rating,
12,000 lines gauss, 15 ohms, response 45-13,000c/s.
Bass resonance 40-50c/s, solld aluminlum chassis,
Our price £5.9.6.

p/p 6/6

@ Bargain — Speakers, Hi-Fi — The
Baker Sethurst Guitar Group 25, 12in. round, 25
wattrating, 12,000 gauss, 15 ohms, response 30-10,000
cfs, solld aluminium chassis, heavy duty cone.
Qur price £5.9.6,

p/p 6/6

E.M.1. H!-FI SPEAKERS
SET 450: 13 x 8 with two bulit-In tweeters and cross-over
unit. Our Price 69/8. 3 or 15 ohm, 10w, 40-13,000 Hz.
SET 850: 61" bass plus 3} tweeter angd cross-over unit.
8 ohm, 10w, 65-20,000 Hz. 79/8.
SET 250: 5” heavy duty bass plus 3" tweeter and cross-over
unit. 8 ohm, 6w, 80-20,000 Hz. 65/~

Add 5/6 p/p for each speaker set

WALDON ELECTRONICS 707 Blackburn Road, Bolton, Lancs.

Bolton 54280.

4:STATION INTERCOM

- ", 3
k//ﬁ‘“" Solve your communica-

tion problems with this
4-§tation Trangistor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/Hsten from Master to Subs and
Subs to Master. Ideally sultable for Buslness, Sur-
gery, Bchools, Hospital, Office and Home. Operates
on one 8V battery. On/foff switch. Voiume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 7/6

MAINS INTERCOM
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
 Onjoft ewitch and voiume control. Price 12 gns.
P. & P. B/b extra.

Bame as 4-8tation Intercom for two-way instant
communication. 1deal as Baby Alarm and Door
Phone. Complete m;.h 66ft. connecting wire.
& P. 4/6

Battery 2/6. P.

‘Why not boost
business  effi~
clency with this lucredlble De-luxe Telephone Ampli~
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
offawitch. Volume Control Battery 2/8extra.P. & P.
8/6. Full price refunded if not aatisfied in 7 days.
WEST LONDON DIREOT SUPPLIES (P/W9)
189 KENSINGTON HIGH STREET, LONDON, W.8.

ment of quality, *“H.

amateur const ructor Over 10,000

pitals, Public Schoola, B A F., Army, Hams, etc,
IMPROVED 1969 RANGE

. (Postage and packing 3/6).

Cust writes:—*D the best, 1

H A C SHORT-WAVE
. . » KITS

WORLD-WIDE RECEPTION

Famous for over 30 yearsfor S8hort-Wave Equip-
‘H.A.C.” were the Original
suppliers of Shori-Wave Recelver Klts for the
satisfied
Colleges, Hos-

One-valve model “DX*, complete kit—price 56/6

kit contains all genuine short-wave components,
drilled chassis, valve accessories and full instruc-
tions. Ready to assemble, and of course, as all our

S.W. kits still available, including the famous
modei “K” (recommended by radio clubs). All

orders despatched by return. (Mail order only.)
Send now for a descriptive catalogue, order form,

“’H.A.C.”” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.1

8.W. KIt available at any price. A.merlu and
Australia received clearly at good volume.” This

DIMMASWITCH

This is an attractive dimmer unit which
fits in place of the normal wall light
switch. The mounting plate is ivory to
match modern fittings and the control
knob is in bright chrome. An ON/OFF
switch is incorporated to control up to
500 watts at mains voitages from 200-250
volits, 50 Hz.

These are normally sold at £4 19s, 6d.—
our price is £3 5s. We also offer at £2 15s.
a complete kit of parts with simple instruc-
tions enabling you to build this dimmer
yourself.

products—tully guaranteed. Full range of other

The circuit uses the latest miniature RCA
triac and new diac triggering device to give
compiete reliability. Radio interference
suppression is included.

DEXTER & COMPANY

14 Endsleigh Gardens, Chester CH2 ILT
Chester 26432
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(A MINIATURE POWER SUPPLY )

. J. KAMPEL

A MINIATURE STABILISED SUPPLY
WHICH CAN BE BUILT TO GIVE AN
OUTPUT BETWEEN 6V AND 18V.
PROTECTION AGAINST ACCIDENTAL
SHORT CIRCUIT IS INCORPORATED IN
THE DESIGN.

N this modern age of the transistor, there is a wide

range of small, portable equipment designed to

operate from batteries, and modern power packs
offer a very reasonable life. Considered long term,
however, there are many cases where the économy of
running this same equipment from a mains supply
would be a great advantage.

Due to its small size, 4% x 2§ x 1}in., the supply to be
described is small enough to mount inside such equip-
ment where the addition of a switch gives the versatility
of mains/battery operation.

The supply has a current limit to protect against
accidental short-circuit of the output, or overload, and
in the form described has a nominal 18V stabilised
output. A continuously variable output would not
enable the circuit to keep its present advantage of
simplicity. The 18V line may be used directly with
decoupled line dropping resistors, or even further
zeners if very accurate lower voltage lines are required.
Alternatively the actual output may be reduced to any

desired lower level by small component modifications,

As an example of the economy of such a unit, com-
pare, for instance, the requirement for an 18V line and
a load current of 30mA. The most convenient method
of obtaining this with batteries would be two series
PP9’s. Assuming a 12 hour/day operation, and allowing
the supply to drop to 13V with the PP9’s, lifetime would
be about 80 hours for 7s. 6d. The cost of the miniature
mains unit for the same period is less than two-tenths
of a penny! .

The circuit, including a sub-miniature mains trans-
former, is constructed on a piece of Veroboard, and
this may be mounted inside the smallest of the Eddy-
stone boxes. The supply can be used floating or with
earth connected to either polarity. Output is taken from
solder pins, and the supply box designed for use as a
general purpose bench unit or for mounting inside

. equipment.

Regulation is better than could be achieved with a
simple zeper since zener current variation with load
current variation has been minimised, thus achieving a
19, regulation.

Figure 1 shows typical output voltage against load
current. It is pointed out that the absolute value of
output voltage is dependent upon the spread of zener
voltage, and will be about 0-7V less than a given zener
voltage. For the BZY94 the spread is 16-9V to 19-1V.

CIRCUIT DESCRIPTION

A miniature mains transformer, T1, provides from
a 240V mains supply a secondary of 24V r.m.s. This
a.c. voltage is fed to a bridge rectifier formed by diodes
D1, D2, D3 and D4. C1 is an initial reservoir capacitor

SPECIFICATION

Output voltage 18V nominal (16-2V-18-4V
due to zener spread)

+ 1% (measured on prototype)
<1mV r.m.s. at 40mA (con-

siderably less at lower levels)

Voltage regulation
Ripple voltage

Current range 0—40mA
Current limit 40-60mA
18—
gl P Operatin  Current
17:8 25°C I{{egion g <—:—-> iRy
17:6 |

s I
~ 7.4 |
v
3
T 172
>
17—
16-8(—
Pl o]l ool ) L |
(o] 10 20 30 40 50

I load (mA)
Fig. 1: Typical output voltage plotted against load current.

tending to lift the full-wave rectified waveform to its
peak value, and R1.and C2 provide further smoothing
and ripple filtering. C1 and C2 should be ‘capacitors
suitable for this purpose, and capable of handling
large ripple currents.

Resistor R3 provides zener bias current for D6, and
the zenér holds the base of Tr2 at a stabilised level,
approximately 0-7V higher than the output voltage.
The output is taken as an emitter follower and must
therefore be tied to the zener voltage by the Vue of Tr2.

R4 provides a small bleed current to keep Tr2 just on
when the supply is on open-circuit, and to further ensure
that current variation in Tr2 base is minimised. The
current through D6 should be kept as constant as
possible to maintain accurate regulation of the output.

As shown in Fig. 1, the current limit comes into
operation just above the working range of 40mA. This
is necessary to ensure that the supply is not overloaded,
and means that should an accidental short-circuit be
applied to the output, the supply will be protected.

The current limit is provided as follows. The whole
of the load current passes through R2, thus the voltage
developed across it is proportional to the load current.
In fact the circuit biasing current is also passed through
R2, and this assists the switching-on action of Tr2, the
current limiting transistor. When the voltage reaches a
pre-determined level across R2, Tr2 is biased on. The
voltage required to do this is the forward voltage across
D35 plus the Vye of Trl. This will be approximately
1-4V, but will vary slightly according to diode and
transistor spreads. Because of this, slight adjustment of
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If the constructor has ény

2
o of the BZY88 range of

BFXx85

4 x 0OA200 W
TP
cz2 BC107
e m 2500F ] 25CuF
o D1-D4 BRond

4 x OA200

silicon zener diodes, two of

] +1"8V  these might be used in series
2.7h03 to give approximately 18V,
Y 1 for example, two BZYS88

S C9V1, giving a nominal vol-

7 tage of 18-2V. If two such

sngg diodes are used in series,

o however,- zener voltages

— under about 5-1V are not

AAAAA
vV

Fig. 2: The circuit of the power supply.

R2 may be necessary to ensure that the circuit limits
at the correct current. It should not be necessary to
get to a lower or a higher resistance value than the
next preferred values.

When the current increases to limiting value, the
voltage across R2 brings on Tr1 which, on short-circuit
at the output, goes into saturation. The voltage at Trl
collector is thus made to fall, collapsing the reference
voltage provided by the zener diode, and hence the
output voltage. Vpe of Tr2 must not exceed 0-7V or
thereabouts or this transistor will be destroyed.
Obviously a short circuit output reduces the emitter
to OV, and hence the necessity to reduce the base
voltage to something less than 0-7V relative to the
0V output.

After construction, a' test should be made with a
current meter and a variable ioad, such as a potentio-
meter. If the output voltage, which should also be
monitored, does not start to drop just after 40mA is
reached, R2 should be increased slightly. If the voltage
falls suddenly before reaching 40mA decrease R2
slightly. (If two parallel resistors are required for good
limiting at the right value, the second resistor may be
inserted in the Veroboard layout between holes H1l
and H12,))

For further smoothing a capacitor may be placed
across the output. There is room for a moderately sized
capacitor on the Veroboard between W4 and Wil.
The higher the capacitance (at appropriate voltage
working) the lower the ripple.

Note that whilst a tempting place to put a smoothing
capacitor is across the zener diode, this is not to be
recommended. If this is done there is a danger of
burning out Tr2 if a short is applied te the output;
since this capacitor will then discharge directly through
the emitter-base of this transistor unchecked.

COMPONENT NOTES

All the transistors used are silicon types, and since
germanium types behave very different thermally to
silicon, and since Vie’s differ considerably, germanium
components should not be substituted. It is also stressed
that when alternative silicon components are used in
the regulatory or limiting sections, the specification
may not be achieved.

Small size, low cost silicon diodes may be employed
throughout the circuit, including the bridge rectifier,
since the supply is only providing limited power. Silicon
alternatives to the OA200’s may be freely employed.

With regard to the zener diode, the quality used
relates to the degree of regulation with varying load
current. Whilst zeners of the OAZ series may be used
here, for a better regulation the newer BZY types
give a superior performance with their sharper knees
and smaller zener voltage variation with zener current.
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" R2 220 See text

recommended since for
lower voltages slope resis-
tances generally are not as
good and regulation will deteriorate. Of the transistors,
any 800mW, 30V transistor will be suitable for Tr2 with
a reasonable gain, preferably greater than 60 (at 1mA).
A wide variety of silicon transistors may be used for
Trl with a reasonable gain and V.. of about 30V, The
BC107 is recommended for availability and low cost,
with the ZTX302 or BC167 as alternatives in plastic
encapsulation. ‘

The BFX85 or BFX86 are excellent -transistors to
use as Tr2 for free-air mounting.

Note: if it is desired to use two zener diodes in series
to provide the 18V reference, these may be mounted
on the Veroboard as follows, where the zener shown
between Ul and Ul1 is removed. Connect the cathode
of the uppermost to Ul and the anode to U8. Connect
the lower diode cathode to V8 and its anode to V11.

OTHER OUTPUT VOLTAGES

It is possible to modify the circuit to give output
voltages from anything between about 6V and 18V.
For simplicity in the circuit, because output voltage is
not variable, the power dissipated by Tr2 may be
predicted accurately. It will be appreciated that with a
variable control, when the power is not dissipated by
the load at a high load voltage, the regulating transistor
is required to take over on power dissipation. With a
fixed output, this may be conveniently limited to a low
value, and hence a free-air mounting used. For a lower
line voltage, it must be ensured that Tr2 does not
dissipate more than its rated power. With no heatsink,
the BFX85 may dissipate 800mW up to 30°C, and this
should be reduced to a maximum of 600mW at 70°C.

For a lower voltage, select the most suitable zener,
then realising that V., will be about 0-7V less than the
zener voltage, considering a maximum current of about
50mA, the maximum V.. may be calculated where
Pmax ™ Vee . Ie. This gives 12V for up to 70°C ambient,
but if enclosed in a small metal box, even with the

% components list

Resistors: )
R1 39Q 10% R3 2:7kQ 10%
R2 220 5% R4 18kQ 10%

All Zw miniature types

Transistors and Diodes:

Tl BC107,ZTX 302, BC 167, etc
Tr2 BFX 85, BFX 86 etc

D1 to D5 OA 200, OA 202

- D6 BZY 94 C18

Miscellaneous:

Transformer, Radiospares sub-miniature 12V type, ||
Veroboard 12 x 24 holes, 0:15in, matrix.




LIND-AIR OPTRONICS LTD

See our vast range of
Electronic Components
and Accessories at our en-
larged Component Centre
25 Tottenham Court Road

Visit our Brand New Hi-Fi
Demonstration Room, Tape,
Record Bar and Scientific Show of
Microscopes, Binoculars,
Telescopes and Watches at
18 Tottenham Court Road

BRITISH MADE. TOP QUALITY
J1001 3“  Long Play PVC 5/6 P.
Jio02 3~ Triple Play Poly 600ft. 10/6 P.
J1003 5”  Long Play PVC 900t6. 10/~ P.
J1004 5”  Double Play Poly 1200ft. 15/- P
JI1006 5% Long Play PYC 1200it. 12/ P.&
J1008 53" Double Play Poly 1800it. 22/6 P.

P

P.

P,

P

71007 7°  Standard Play PVC 12005t 19/
. T1008 7° Long Play PYC  1800%. 1%/6

MAINS KEYNECTOR J1009 7 Double Play Poly 24001t 85/~
1010 7* Triple Play Poly  3600ft. 50/

SAVES TIME—SAFELY! S '

TTC.C1001 MULTITESTER in leather case.
20,000 opv. AC volts
10, &0, 250, 1,000v.
DC volts 5-25, 125,
500, 2500v. D.C. Cur-
rent 0-50 L4, 0-250mA
Resistance 0-80K, 0-8
Megohm. Decibels ~20
to +22dB. Bize of
meter 43 X 3% x 1in.

85/- P. & P. 3/6.

e
R R

AUTO WOUND TRANSFORMERS
All erlmg2 Voltage Ratings and Tapping 0-115-200-220-240v except MT113-

0-115-21
MT113 20W Size 2§ x 11/, x 12in. Wgt 1loz Price 12/6 P&P 2/5 SHIRA 62D MULTI-
MT64 T5W  Size 2] x 23 X 22in. Wgt 11b 140z Price 21/9 TESTER 20,000 o.p.v.
MT4  150W Sie3ix28x3im.  Wet 3lb Price 33/ DO voltage: 5-25-50-250-
MT65 200W  Size 3} x 4} x 4in. Wgt 41b Price 39/8 500-2-5K (20,000 chms per
MT66 300W  Size d x4 x 3%in, Wgt 61b 7oz Price §9/4 volt). AC Voltage: 10-50-
MT110 400W  Size 4% x 43 > 4in. Wgt 111b Price 85— 100-500-1000 volts (10,000
y K MT67 500W  Bize 53 x4 x 4iin. Wgt 121h 8oz Price 89/— ohms per volt). DC Cur-
One mums “Keynector'” instuntly and MT83 750W  Bize 41 X 51 x 3in. Wgt 131b 4oz Price 95/7 rent 0-50(44, 0-2:6mA, 0-
safely connects electrical appliances to MT84 1000W  Size 41 X 5§ x 5in. Wegt 16 1b Price 142/2 250mA. Resistance: 0- GK
mains supply without the use of a plug. MT93 1500W  Size Esluxb x 6§in. Wgt 281b 9oz Price 170/6 0-6Mg (300 ohm and $0K
A pumber of appliances may be used MT94 1750W  Blze b5/ x 63 x 6in. Wgt 811b Price 195/ at centre scale.) Capacitance: 10pf. to 001
simultaneously up to the full 18 amp rating MT95 2000W  Size 7X61 X Slux Wgt 401b Price 211/2 mid, -001pt o -1pf. Decibels: —20 to
of thiz device. A red light glows when MT73 3000W Size 87 x74 ><8a Wgt 451b 8oz Price 300/— Carr.ex. +22dB Size 4}x31~ X lin. Complete with
et i o | : : _
UvER Tho  Keyneotordistrusediond LOW VOLTAGE 12 VOLT RANGE o EIE,

has its own robust switeh which is
interlocked to prevent connections

S-DeC BREAD
BOARD

anary 200~ 250v——Secondary 12v

when “live”. /nvaluable to handymen, MT111 0:5 Amp Bize 3x 2} x Wgb 120z Price 15/3 P&P2/6
servicemen, demonstrators etc. MT71 2 Amp Bize?2§x2{ >« n.  Wgtllb Price 19/- P&P3/9
MTB® 4 Amp 8ize3ix?2 "3 X 235, Wgt 21b 4oz Price 28/~ P&P§/-

P. &P 3/ 4 MT70 16 Amp Size4x3 x dim Wgt 81b 120z Price 3%— P&P 6/~

MT72 10 Amp Size 33 x4} x 4in. Wgt 61b 3oz Price - PP 9/-

e&}’v‘};‘m‘é‘" BAND MT105 20 Amp  Size 4 x 41 x din. Wet 111b 130z Price 95/- P&P9/-

‘When placed within lin. MT187 30 Amp Size5{x4ix43in.  Wgt161b 1%z Price 180/~ P&P13/6
ot IV Hand radio}ful LOW VOLTAGE 24 VOLT RANGE

e s Mg Primary 200/250v. Secondary 24v

2 e = MT58 1Amp Size2]x23x24n. Wgt 1lb 70z Price23/9 P&P4/6 British Made

can be obtained. All

I MT114 3 Amp Size 2§ x 3 x 3in. Wgt 31b 6oz Price 88/~ P&P 6/~ Solderless breadboard 1s, for f: -
L MI72 5Amp Bizedx3ix3hn.  Wet 51b120z Price53/10 P&P 6/~ liable cospument comentions, - o TC
t{g;lr; l:r; i ct{‘m el MT17 8 Amp Size 43 x 3} x din, Wgt 7ib Boz Price 72/7 P&PY/~ - gingle DeCs. One S-DeC with Control
scopi(-; aerial, Size 4% 2§ MT115 10 Amp Bize 42 x 41 X 4in. ‘Wgt 11 1b 130z Price 85{- P&P11/~ Panel, Jig and Accessorles !Olj solderless
X 1}in. 79/6.P. & P. 3/6. LOW VOLTAGE 30 VOLT RANGE connections to controls, ete., with booklet,

: Primary 200/250v _Secondary Tapped 12-15-20-24-80 [Projects on 8 DeC" giving construction
MODEL MAKER'S MOTOR  MT112 05 Amp Size 3421y x Wgt 11b doz Price 17/4 P&P3/9 sl f‘;f, a variety of cireuits. 20/6.
NoLSEN- Woltage 11 BY. L/, 4DeC KIT. Four §-DeCs with two Control

Current 400mA. Torque. MT70  1Amp Sie2pX0ix2hn.  Wat 21b Price 23/~ P&P 6/~ Panels, Jigs and Accessories and the book-

19g-em. Body size MT20 3Amp Bizedx 33 x32in, Wegt 41b 6oz Price 46/2 P&P 6/~ let “Projects on 8-DeC* ined i
¥ lopgxd dis MT51  pAmp Siapxdixdim. Wit 61b Soz Price 600 P&PS Lo, brolectson S-De” all contained in o
1Sha3t 157 long x MT88 8 Amp Bizep)x3fx4}in. Wgt 91lb 6oz Price 92/4 P&P11/- professional user. £5.17.6. P. & P
g & diﬂro ég]e!ﬂl f]fé MT89 10 Amp Size 54 x 4 X 4}in. Wgt 121b 20z Price 108/6 P&P 11/- .
i BIMNa] md al
toye. 55 exch.  LOW VOLTAGE 50 VOLT RANGE GARRARD DECKS
P. & P. 1/3. 8 for 15/-. P. & P. 2/6 Primary 200-250v SECONDARY TAPPED 19-25-33-40-50v

MT102 0:5 Amp 8ize 23 x 2§ x 2in. Wegt 11b 1loz II”rice i%I/S P&Pg/-
'] MT104 2Awnp Size4X33 x33n. Wgt 51b rice 3 P&P6/-
DE: Iﬁ%ﬁ%gg%k'"%g MT106 4 Amp Size 4} x 4} x 4in. Wgt 91b 4oz Price 77/~ P&P9/-
MT118 8 Amp Size 53 x 53 x 43in. Wgt 181b 80z Price 182/— P4&P13/8
) MT119 10 Amap Bize 64 x 4% x 63in. Wgt 181b 120z Price 185/~ P&P 16/6
With soft rubber
carpieces tmpedones  LOW VOLTAGE 60 VOLT RANGE
8-16 ohms. Frequency annry 200/250v. Secondary Tapped 24-30-40-48-60

response 23-13,000cps. T124 0-5 Amp Size 3} x 2§ x 25in, Wgt 21b 4oz Price 24/- P&P6/-
W)th lead and stereo MTIJT 2 Amp Slze4x31 X 33in. Wgt 51b 6oz Price 5210 P&P 6/-

MT123 4 Amp Size 43 %X 3% x 4%in, Wgt 101b 6oz Price 99/- P&P11l/- SRP22 less cartridge. .8
Only 58/6. P. & P, 3/6. MTI122 10 Amp Size 3 x5 x 63in. Wgt 23 1b 20z Price 152/— Carr. ex. ég%ﬁ g:erm;grlono wit) . .6
5 Sterco/Mono with cart. . .8
NEW STEREO/MONO MAINS H.T. RANGE Bize Price P&P, 30008 8tcreo/Mond with cart. .6
HEADPHONES MTIAT 250-0-250v 80MA 6-3v 3'5A 5/6:3v 1A 33x3x3in. 88/~ 6/- 3000D Sterco/Mono with cart. 6
SDH-7. Soft rubber MTGAT 250-0-250v 100MA 6:3v 3-DA 5/6-3v 1A ix34x3iin. 38/3 6/- SP25 less cartridge 8
enrpiec‘es with slide MTI110 250-0-250v 120MA 6-3v 3-5A 5/6-3v 1A 4x4x3dn.  44/9 6/— 8P25 with Decca Deram cart. 6
switch for mono/ MTL1AT 300-0-300v 100MA 6-3v 3-5A 5/6-3v 1A 4x3}x3Hn. 37/8 6/ 9L55 less cartridge ... .. '8
stereo listening and MTI12AT 800-0-300v 120MA 6-3v 4A 5/6-3v 1A 4x 33 x33in. 46/2 9/- SL55 with Decca Deram oart, 8
ind. vol. controls MT33AT 300-0-300v 150MA 8-3v 4A 5/6-3v 1A  4x4dx3lu.  50/4 9/~ BL65 less cartridge ...... .. .6
Impedance 8-16 ohm 6:3y 3:5A B5/6v 1A  4X34x 3y iu. 38/6  6/- Covers for abave 8
Freq. response 25— 350-0-3507 100MA 6-3v 3 6/— Bases for above ) .0
15,000 cps. Withlead M8  550-0-350 120MA 63y 354 5/6-3v 1o Ax3ix3hin. 50/~ 6/ AP75 less cartridge . . 0
and stereo plug. BATTERY CHARGER TYPES SL75 less cortridge .. 7.0
£6.6.0. P. & P.3/6. BLI5 less cartridge .8
Prxmary Voltage 200-250v. Secondary 8- 12v. . Buages for above 8
VENNER  SYNCHRONOUS MOTOR Bize 2§ X 24 x 2§in. Wgt 1lb 6oz Price 15/- P&P4/6 SPECIAL OFFER]! i
UNIT. Brand New. W45 15 Amp S 3] x23x24in.  Wat 11b 90z Price'R1/8 PSP /0 P25 loss cart., with base £13. 2.6
Mains voltage (200/ MT46 2 Amp Size 3} x‘Zi X 23in. Wgt 21bdoz Price 25/4 P&P 6/‘— P. & P. Dl:ck.! 12/6, Cover 4/6 .Ba,se 4/6.
250v) 1 rev. per hour. MT47 3 Amp Bize 4 x 3 x33in. Wgt 21b 8oz Price 28/4 P&P Gj- P. & P. Deck/Cover/Base 17/
Precision movement MT5 4 Amp S8ize 4x23 x 3}in. Wgt 31blloz Price 33/~ P&P6/-
(enclosed in case), MT78 5 Awp Sized x 3§ x 3§i Wgt 51b 4oz Price 42/- Pu&P6j— MINIATURE SOLDERING IRON
starting, silent MT86 8 Amp 8ize 4 x 3} x 3%in. Wgt 51b 120z Price 48/~ P&P6G/-

JYrunning. 8haft com- MT43 7 Amp Rizedx4x3din. Wgt 61lb Price 56/7 P&P9/-
plete with knurled MT146 8 Amp 8ize 34 x4 X4in. Wgt 61b 4oz Price 75/- P&P9/- e =
c]ampl.ug nut. Overall MT40 9 Amp Size 43 x 34 x 4in. Wgt 7ibBoz Price 99/- P&FP9/- British made and designed for use with

‘)

MTI47 10 Amp Bize 4} x 31 % 4in. Wegt 91b 3oz Price 105/- P&P 9/— transistor circuitry but ideal for many

211/“Xn, deep (im:lud.lng MTE0 12-5 Amp Bjze 54 x 41 x 43in. ‘Wgt 111b 140z Price 125{~ P&P 11/~ othe_r uses. AC | 240v, 18 watt._ Length

shaft). Bhaft dia, 9/gqin. Amperages are D.0. with nominal selenium bndge rectifiers 7%/¢in., $in. slide on bit. Price 32/6
8. P. & P. 3/6. MAINS ISOLATING RANGE ALSO AVAILABLE P. & P. 2/

LIND-AIR OPTRONICS LTD

18,25 & 53 TOTTENHAM COURT ROAD, LONDON W.1.

Telephone: 01-580 2255/4532/7679
Shops open 9-6 pm. Monday to Saturday. Thursday until 7 pm.
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SILICON DIODE Midget Electrolytic
etc
+ | RECTIFIERS e g(zned;. Wi;e Ends
~ ; BY100 800 piv . eac
ACHOT 8/-: OC35 716 | New 300 mA 0-8F 25 volt
AC126 2~ 0Cc44 2/0 250 piv 1/9 20F 150 volt
AFLS  3/-|ocss o | Avalmgreldd 4F 150 volt
AFI16 8/~ |0C70 28 | Six Amp Series i G40LF g Sheoit
AF17 208 | oo g/~ | BYZ13 300 piv At94. each
BFYIS  4/6 | ocr2 22 | Y212 8000w gl i 2uF 300 voit
BYZLLO00}ply ! 4uF 12 volt
BFY51 4| gcv3 2/3 | BYZ10 1200 piv 56 8UF 12 volt
GET1Z 206 | oc75 gy | Mullard Stack FW 160F Tohol
045 18| gcs1 Pl 30T 10 volt
- | 12A.100 piv 38/8 (3/-) 1004 F 6 voit
il 181 ocsip g~ | THYRISTORS 1250F 4 volt
0AS81 1, amp series
0485 15% ocsab 28 | " loopiv 78 | At1/-each
Ocl40 5/ 4 200 piv 91 i 250 volt
0481 19| ocie9 38 300 piv 1006 | sobiw 10 volt
0C23 8/6 | oc170 22 400 piv -1 100pF 12 volt
0C25 5/~ | 0CiT1 212 maoo m:aries 25/- 100 F 25 volt
0c26 5100202 48 | gopty 10 | 200ur 10 ot
0cas /61 TK22C  1/8 | 100 piv 19— | SO o
100 amp series prices 2000 M¥D. 30V 4/-
Crystal Diodes—6 for 2/8.(7d.) | available on request. | 1500 MFD. 30V 4/~

Additional Transistors—AF147 and AF150, 24v. Larger envelope, 4 leads, collective
current’ 10mA, gain 70—4/- each. AF148—gain 225—4/6 each.

Also 8 F 350V 1/2, 254 F 25V 1/3 and BOWF 50V 1/9, Other electrolytics in current list.
Postage, Packing and Tusurance all above 7d. up to 3; 1/- from 4-11; 12 and over paid.
£ GANG VAR. CONDENSER: Mod., air-spaced, +0005 ea. sec. §/= (1/-).

SUB-MIN. TRANSFORMERS Output (30 for OC72 etc.) 2/8. Driver &/8 (either 7d).
MULTIMETER: 20,000 Q/V D.Cs; 10,000 0/V A.C. 0-5/25/50/250/500{1K volts D.C.

@ 0-10/50/100/500/1K volts A.C. @ 0-30(LA/2-3mA/50mA D.C. @ 0-6KQ/6 megQ

@ 104 F—-001mfd/Imfd. @ —20 to +22dB. @ Complete with test leads and instructions.

@ Over-load protected 1969 model with every refinement. £4.7.6 (2/6). JUNIOR MODEL
at 47/8 (2/6) 1000 Q /V described in free list.

SOLDERING IRON. Slim Mod. British High speed, 8}in., all parts replaceable, fully
guiranteed for professional, radio and general D.1.Y. use. 18/8 (1/-)

DIAMOND STYLII Replacements for BSR TCS8LP, TCR/8 and TCSLP/STEREO:
COLLARO “'0"; RONETTE BF40LP; GARRARD GC2LP and GCSLP; ACOB GP65/67;
all at 7/8 each (6d.). ACOB GPHl ST/LP; BSR 8T4 and 8T9; BONOTONE BTA and
9TAHC, PHILTPS AG:3306, 3060 (3063, 3066, 3301, 3302, 3304) state whether long or
short type. all at 13/6 (6d.).

SAPPHIRE all the above 7/6 types only, also ACOB GP37 at 3/8 each (6d.). ACOB
GPB1 at 6/8 (6d.). No other types at present, and no 78 rpm availabls in any type.
PICK-UP CARTRIDGES. all fitted Styli and Standard Attings. Mono GP87/3, 13/8. @
Mono de Luxe GP91/2, 17/ @8tereo Compatible—Mono which alse plays Stereo records
. monaurally with min. wear, GP91/8C, 19/8. ® Latest Stereo GP93, 23/~. @ Ceramic
Stereo, top quality for expenaive outfits, GP94, 88/6 (all 1/-).

PP3 ELIMINATOR (A.C.) 17/6. (1/8) TWO STATION TRANS, INTER-COM. Excellent
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 52/8 (3/-),
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 45/6 (1/8); 7} watt, 6 trans,
24V operation, 87/8.(2/8).

Extra High Torque MINI-MOTOR, 44 to 12V, 1} x §in. 5/- (9d.). 9,000 r.p.m,
SUBSTITUTION BOXES, C: it 24/9 (1/6), Resistance 32/6 (1/6). Both full range and
complete. Full details in list.

;FIEBJST PRODS: Flexible, unbreakable 24” Red and Black leads, thin 41" prods, 13" plugs

(9d).

RECORDING TAPE: Finest quality British Mylar. STANDARD: 5in. 600it. 7/3, 5m.
8501t. 8/9, 7in. 1200£t. 11/3, LONG PLAY 5in. 8001t. 10/-, 5}in. 1200ft. 11/8, 7in. 18001t.
18/- (1/3 reel). Still the finest quality and value obtainable.
MICEOPHONES—CRYSTAL. MIC#1, Desk, 16/3; MIC45, curved hand grip 17/8; Stick
“60" 20/3; 8tick 39" 28/6(1/6 each type).Cream plastic hand type 7/8, or with “strut”
stand, switch and 2 leads with 2-5 and 3-8 plugs 11/-. Lapel (or hand) with clip 8/8 (1/-).
Machined metal tapered stick type with neck cord and adaptor to fit standard floor stands,
25/- (1/6). DYNAMIC: Cream band/table 14/- (1/-). M§10 50K 0, 34 x iin. with Base,
‘Adaptor and Neck Cord 37/8 (2/6). MS11, similar, but fixed on flexible Bwan neck to switch~
fitted base 42/6 (2/6). DM128 Uni-directional, 50K/600 ohms imp, stand adaptor, very
high quality 61 x 2 x 13”, £5.8.8 (5/-).

CARDIOID DYNAMIC OMNI-DIRECTIONAL: Two recently introduced highly successfu)
mikes “SQUARE" 208, £5.10.0, “BALL’" type, 209, with built-in vol. eontrol, switch
50K /6500 ohns imp., £5,17.68 (either type 5/-), Full detalls iu list.

MICROPHONE INSERTS: Diameter 1-75in. or 0-8in either size 5/8 (6d.).
SPEAKERS: 12in round, fitted Tweeter, 6W, 8 or 15 (state which), 835/6 (5/6); 2}in.3Q
8/6 (1/-); 6 x 4 heavy duty 30 18/6 (3/6) or for Stereo 32/8 pair, post atc. paid; 8 x 3in.,
30, 8/6 (1/-). Limited quantity powerful 24* PM transistor replacement speaker, high
vhus, excellent, 5/8 (1/-). HEADPHONES High Res. 2000Q ea. Earpiece 18/8 (1/6);
Stereo Dyn 8-16Q, 63/- (3/-); EARPIECES with Jead etc., Min, Plug Magnetic 1/6;
Crystal 4/9 (either 7d.).

AERIALS, Car Types: Telescopic, vandal proot, locks retracted, 2 keys and all fittings,
22/86 (2/6) Motor driven, 12V, 5 section, complete £7.10.0 (5/-).

FOR ALL PORTABLES and F.M. S8ETS., Telescopic 5 section 54—22in. with swivel, 5/-.
@ 7-Section 54—32In., no swivel, screw hole in base, 8/8, @ 10-section 6§-47]in., no swivel,
screw hole in base, 12/8. DISAPPEARING 8 section, swivel fixing assembly, 6}/33in 10/-.
New 6 section §51/251in, screw hole in base, no swivel 4/—. (1/— all sizes).

SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: S8PST 2/3, 8PDT 2/8,
DPST 3/-. DPDT 3/3. Slide types. Sub-min. DPDT 1/8 each. 8mall DPDT 8 way, centse
“off” 1/9. Reed magnetic onfoff 18 (7d. each, all types). Rotary Bwitches etc. in list.
VIBRATORS: famous makes only. 12 volt 4 pin non-synch 2/8. 12 volt 7 pin synch 10/-.
6 volt 7 pin syneh 10/~ (1/- each, all types).

MAINS NEON TESTER: Fly leads 8/— (7d.). Pocket serewdrivertype 3/6 (6d). PLUGS: 8td..
Jack, plastic body 2/8. Screened 3/-. Bockets 1/8 (all 7d.). VALVE HOLDERS: B7G or
B8A, Moulded 8d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils asatd. cols. each
5 yds. Sokid Core 2/6, Flexible 3/-. Super thin for transistor wiring etc. 3/ (6d. all types,
per & coils). PICK-UP WIRE: Twin Super thin Flex, Screened,Sheathed, 1/8 yd. (6d. up
to § yds., over 6 yds. post free). TWIN MIKE CABLE: 1/8 yd. SINGLE M] CABLE:
7d. yd. Both flexible, screened and sheathed. @ FEEDER CABLE: Twin r.1. bal, “fig. 8”,
800, or flat 300 tra t polythene i d, either 84. per yd. (zll cables up to
three yards 8d,, each additional yard, 1d. extra),

R.F. INDICATOR, 3-Band, with meter antenna, monitoring crystal earpiece etc., 48/6
(1/6). Details In list.

RETRACTABLE FLEXIBLE LEADS. Space saving ‘Curly’, many uses in car and home:
with phono plug each end, 6 ft., 4/6; 12 £t., 7/9. With phono plug one end, phono socket
at other, 6 ft., 5/, 12 {t., 8/8 (9d. on any). -

CAR RADIO: Splendid new All-British dash-mounting radio using Mullard transistors
and circaii. M. and L. wave. Beparate speaker and baffie. Absolutely complete, for + or
— chassis. £11.11.0 (6/6).
CURRENT LIST: Sent with all orders or free fors.a.e.details of cable, croc., clips and leads,
Continental din plugs for Grundig, Telefunken equipment, etc., dials, plugs and sockets,
panel meters, record playerand tape recording accessories. Battery chargers, test equipment,
test prods, tape recorder, special transistors, portable sets, more switches and othercompon-
ents, tovls, Veroboard etc., ete. This advertisement cancels all previous ones and lists supplied
prior to June 30th.

FELSTEAD ELECTRONICS

(PW22)
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMS: Cash with order only. No C.0.D. or caller service. Post, packing and insurance
charges are shown in brackets aiter all items. Regret orders under 5/ plus carriage cannot
be accepted, und a minimum charge of 1/~ is now made. Charges appiy to G.B. and Ejre
only. Overseas air or surface mail extra at cost, plus 3/2 registration or insurance fee.
8.A.E. please for all enguiries, otherwise regret cannot be replied to.
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M. & B. RADIO

15a HUNSLET ROAD, LEEDS LS10 1JQ
Telephone: 0532-35649

R210 RECEIVER. Modern 14 miniature valve receiver. 2-16Mc/s in
7 bands each 50in. film strip scale. 10/100Kc/s xtal calibrator. BFO.
CW filter. Internal 24V psu. Supplied ¢/w handbook and home-made
mains psu, £30, carr. 25/,
VHF MOBILE TX/RX. Miniature valve trans-receiver with 12V
transistor power unit. Double conversion receiver. Xtal controlled
but easily converted to tuneable. High or low band models (2or4
metres). Please state which when ordering. Positive or negative earth.
Supplied ¢/w circuit and notes. TESTED £9.10.0, carr. 27/6.
TRANSISTORISED 2-METRE CONVERTERS. 2 RF stages.
;:l;uilggs IIF gequencles. Please state preference when ordering.
.13.9, plus 5/- pp.
12 VOLT TRANSISTOR INVERTERS. Gives 240V DC at 40
watts. Ideal for caravan fluorescent lighting. £6, plus 7/6 pD.
Various other transistor inverters. Please send SAE for details.
RADIOTELEPHONE press to talk microphones. Used. 5/-, plus

— Pp.

SPRING LOADED mobile whip base sections, Chrome finish,

Brand new. 6/6, plus 1/6 pp.

GRANADA 4. Transistor amps in cabinet with speaker. Tested.

62/6, plus 7/6 pp. .

?21760 'l;ele%l;oues with dial, 17/6, plus 6/~ pp. Modern style telephone

, plus 6/~ pp.

IQ_QVSS/IO 6/- tested. 'V06/40A 37/6 tested, 800piv 16 amps silicon

diodes on heat sink, 6/-. BY128 2/6. 2 x OC35s on heat sink, 10/-,

QCSS on small heat sink 5/-, 1/~ pp. .

STETHOSCOPE HEADSETS. Brand new, Ideal for stereo or mono,

Low imp. 27/6, plus 3/6 pp.

2-METRE TRANSISTOR P.A. £7.10.0.

Transistor amplifiers, modulators, mic pre-amps. VHF transmitters.

Scopes. Aerials. Valves. Etc.

TELEMETER. A well finished cabinet containing lots of useful items

for the ¢ nstructor. Tape unit and head, 2 motors, speaker, auto and
. 5 ma_xtns trz}r&sfolnfners, miniature valve LF.

unit ete. Ideal for stripping or modifying.

: 77/6 plus 7/6 pping of moditying

. carriage. °

STEREO CABINETS. A beautifully fin-

ished polished wood cabinet ‘supplied in

original carton, NEW. 47/6 plus 6/6 carr.

LISTS 6d., plus SAE.

YOUR CAREER in
RADIO &
- ELECTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. I.E.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms ; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British Mational Radio School, Reading, Berks.
Please send FREE BROCHURE fo

LT P - 117 '3
ADDRESS ... uviinvivivranns T 5000 . Caps.
...... P - 17,111

9/69

BRITISH NATIIJNA[ RADIO SCHOOL




ventilation holes, design on A B L B EF

=

this point should be con-
servative. Thus go for a Ve
smaller than 12V, in fact
as small as practically pos-
sible whilst still allowing for
spreads. R1 may then be in-
creased to ensure that at
this current the Vece selected
is not exceeded. A zener
current of 1-2mA is satis-
factory. It may be necessary
to reduce R3 when the low-
est voltage at Tr2 collector is
considered (i.e. at say 45SmA
load current). select R4

+18V

ov

to take about ImA at the
rated output voltage.

Other components will remain the same. For very
low output voltages, the centre tap of the transformer
may be employed to give full-wave rectification of
12V r.m.s. with two diodes, in the normal manner.

CONSTRUCTION NOTES

The Veroboard layout for the circuit is shown in
Fig. 3. For safety reasons, the copper strips are removed
over the whole area in the close vicinity of the mains
ideally all the appropriate section of strip removed with
a razor blade. Apart from clearing the copper tracks
here, only one other break is made in the tracks, this
being at hole E12.

Resistors R1 and R2 are vertically mounted; resistors
R3 and R4 horizontally mounted. Since the capacitors

are rather bulky, they should be the last components to .

be mounted, after a thorough check of the rest of the
circuit has been made. Do not overlook the jumper bar
between R2 and R10.

The complete unit may be mounted in the smallest
Eddystone diecast boxes size 2% x 42 x 1}ins, but great

Solder tag on case (earth)

Fig. 3: The component layout on the-Veroboard.

care must be taken to ensure that the box has plenty of
ventilation holes and that, since mains is being applied
to the unit, the insulation of the input is adequate. The
box itseif should be earthed.

No mains switch is provided as in many applications
this would not be required since when mounted in
equipment, this switch would be remote from the box
itself. If desired, there are miniature toggle switches
which might be fitted near the output sockets.

Needless to say, every care should be taken to ensure
correct circuitry and insulation before switching on
since this is a mains unit.

OTHER NOTES

The screen contact of the transformer should be
wired to the mains earth lead.

Note that the supply is not intended for use as a
constant current generator in the limiting mode as
prolonged running on the limiting slope means excessive
transformer dissipation. The current limit is intended
solely as a protective device. | ]

PW GUIDE TO COMPONENTS

—continued from page 340

Great care is required when using thermocouples
since the low voltage level requires sensitive sensing
devices. Consequently they require calibration for a
given length of lead and location and when used in
remote positions special compensating cable is
required.

Glass efvelope

Heater and thermocouple

Lead out wires

Fig. 7: Vacuum v.h.f. thermocouple.

Glass encapsulated and indirectly heated thermo-
couples are used for v.h.f. power measurement with
standard output voltages of 7mV and 12-15mV, and a
typical device is shown in Fig. 7. Prices vary but for
this application are between 20s. and 60s.

TO BE CONTINUED

carcarca:carcarca: ca!

INFORMATION WANTED

.. . using the R1355 and indicator type 6 as a TV unit and circuits for both units.
This idea was in radio magazines about 1949.—N. Page, 108 Haden Hill Road,
Halesowen, Worcestershire.

. circuit diagram of a Grundig radio type 2068 WE.—H. Jones, 41 Sundorne
Crescent, Harlescott. Shrewsbury, Shropshire.

... mods on the 19 set, especially the b.t.0., further bandspread and any method of
increasing the Tx range.—dJ. Yates, 6 Dufton Walk, Langley, Middleton, Nr.
Manchester, Lancashire.

... the circuit, manual, or any details of the Bird electronic organ, 1959 model, C7
type and the Neosonic tone generator.—S. F. White, 87 Dyas Avenue, Birmingham,
22A.

... mods to the 19 set Mk 3.——F. Shepherd, 16 Frames Road, Purbrook, Portsmouth,
Hampshire,

. . . hire or borrow the manufacturer's instruction book for Cossor oscilloscope
model 333 A.—W. Chew, 26 Stallards, Pixie Lane, Braunton, Devon.

. circuit or handbook—buy or loan—for Jason Mercury 2.—A. F, Sephton, 16
Bloemfontein Avenue, Shepherd's Bush, London, W.12.

. . . information on re-alignment of Admiralty B40 receiver. Aiso manual.—A.
Parry, Fron Deg, Pistyll, Nr, Pwllheli, Caerns., North Waies.

. . . circuits and information on modliving the R1155.—W. Wallingford, 1550
Stratford Road, Hall Green, Birmingham, 28.

... gen on the R1475 s,w, receiver and/or the plug units that go with it.—C. Towns-

_end, 77 Yews Hill Road, Huddersfield, Yorkshire.

. . . details of any mods. to a R1155 set or any other information about this set.—
B. Dunn, B Lancaster Drive, Clayton-le-Moors, Accrington, Lancashire.

. . . the valve line-up and size of mains dropper in 4-valve *‘Champion’ m.w. Rx.—
D. Pibworth, 333 The Meadway, Tilehurst, Reading, RG3 4NU.

APPARATUS REQUIRED

. .. line socket for a B28 receiver (W 2835 A} also information on this receiver.—
C. A. Downie, 82 Green Street, Eastbourne, Sussex.

... Hivac midget 4 and 5-pin valveholders also iin. c.r.t.—J. Bubez, 2 Pen-y-Wain
Place, Roath, Cardiff, Wales.

. ex-surplus 160m Rx. Will swop for 80m Command receiver and p.s.u.—E.

Symonds, 5 John Street, City Road, Cambridge, CB1 1DT.

... an inexpensive Garrard battery tape deck,—C. Drewe, 43 Bentinck Avenue,
South Shore Blackpool, Lancashire,

.+ + . head for Walter 101 tape recorder.—J.-Barningham, 6 Oxford Meadow, Sibac
Hedingham, Halstead, Essex.
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INDUCTORS FOR THE
PROGRESSIVE SUPERHET

HIS receiver was described in the March 1969

issue of PRACTICAL WIRELESS and since then some

difficulty has arisen in obtaining the specified
inductors. Details for fitting alternatives are given
here.

IF Stages

Denco Maxi-Q IFTI1 465kc/s intermediate
frequency transformers are suitable for all positions.
Pin connections remain the same: 1-—HT positive;
3—anode; 6-—grid or diode; 4—a.v.c. or diode load.
These i.f.t.s have the same base size and fixing.

The address is Denco (Clacton) Ltd., 357/9 Old
Road, Clacton-on-Sea, Essex.

Oscillator Coils

These may be Denco “Red” (465kc/s) which have
single hole fixing as for the original coils. Ranges
are numbered from the 1f. band, and correct pad-
ders and pin connections are:

Range 1 (l.w.) 110pF Pin 5
Range 2 (m.w.) 350pF Pin 2
Range 3 (s.w.) 1,100pF Pin 3
Range 4 (s.w.) 3,000pF Pin 4
Range 5 (s.w.) None Pin 6

With the highest frequency band Range S, pin
6 is wired directly to chassis, no padder being used.

Other pin connections for these coils are: 1—C3;
8—C4; 9-—chassis. With Range 1 only, pin 7 is taken
to C3 and pin 1 is unused.

Aerial and Mixer Coils

For the receiver with r.f. stage, Denco “Blue”
coils are suitable for the aerial circuit and “Yellow”
coils for mixer grid. If the receiver is first built with-
out the r.f. stage, but this is to be added later, use
“Yellow” coils for the mixer grid (aerial). If the
r.f. stage is not to be added “Blue” coils can be
fitted here. Ranges and approximate band coverage
is as follows: ;

Range 1 (l.w.) 150-500kc. 2,000-750m.
Range 2 (m.w.) 515-1,545kc.  580-194m.
Range 3 (s.w.) 1-67-5-3Mc. 180-57m.
Range 4 (s.w.)  5-0-15Mc, 60-20m.
Range 5 (s.w.) 10-5-31-5Mc. 28-9:5m.
Pin connections are: Blue, 8—aerial; 1 and 9—
chassis; 6—tuning capacitor. Yellow, 9—r.f.

stage anode; 8—h.t. positive; 1-—chassis; 6—mixer
grid.

Constructional Points

The Denco coils are slightly larger in diameter
than those originally listed, but can be accom-
modated in the coil box made as in Fig. 3, p.830,
March 1969 issue.

Connections to Range 5 and Range 4 in parti-
cular, including padder and chassis returns, must be
as short as possible, so these coils are sited close
to the wavechange switch.

Trimming

The original coils have trimmers incorporated.
The Denco coils are without trimmers. No trim-
mers are needed in the aerial section because a
panel trimmer is fitted.
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The easiest way to secure maximum efficiency is
to place a single beehive or high-stability trimmer
across the oscillator section of the ganged capacitor,
and to fit a 50pF variable trimmer for mixer grid.
The latter can be operated through an extension
shaft so that it occupies the mixer grid section of
the coil box. Then no pre-sets are necessary, and
no holes for adjusting them are needed in the coil
box cover. The mixer grid trimmer is peaked if
necessary with very weak signals, in the same
manner as the aerial trimmer.

The coil cores are adjusted by threaded rods which
project above the chassis, and all normally need
unscrewing somewhat as they are fully screwed
in for packing. Nuts will lock the coil cores, align-
ment being as described. i

The address of the supplier of the case, chassis,
and side brackets is H. L. Smith & Co. Lid., 287/9
Edgware Road, London, W2, : ]

PRACTICAL
TELEVISION
inthe SEPTEMBER issue

% CHIPS WITH EVERYTHING
Chips—trade slang for integrated circuits—are
now starting to be used in TV receivers. Their
increased use over the next few years is going to
change TV receiver design to a far greater extent
than any previous changes brought about by
technological advance. In the September issue
we shall be outlining what this will involve—
how the use of integrated circuits will change TV
receiver design and what effects this will have
on performance and servicing. We shall also
be outlining the basic properties of integrated
circuits, their capabilities and the problems
involved in their use in TV receivers.

Y TRANSISTOR IF STAGES

The servicing techniques needed in the if
sections of receivers have changed with the
increased number of hybrid chassis in use. In
this fault-finding feature, transistorised i.f.
circuits are examined in detail and the servicing
problems outlined.

% TV NEWS

Of all TV features the News presents some of the
most difficult production problems. In the Sep-
tember issue we take a look at the methods
employed in bringing up-to-the-minute News
to the TV screen and the organisations that make
this possible.

Y TRANSISTORISED TIMEBASES
The line output stage with its high peak voltages
is one of the most difficult to transistorise. In the
second part of our Transistors in Timebases
series the problems will be described and several
successful designs that have overcome them
illustrated.

PLUS ALL THE REGULAR FEATURES
on sale

August 22nd




DE LUXE PLAYERS

PORTABLE CABINET Asillus-
trated. To fit standard 75/_
player or autochanger,

RCS AMPLIFIER 3 WATT,
Ready made and tested This
is a 2-stage unit using a
triode pentode condenser
coupled valve giving

3 walttsoutputintoa

controls mounted on

chassis with Lnobs.
Supplied with

loudspeaker and valve
UCLS82, Frequency response
50-12,000 cps. 5
Sensitivity 200mV,
%IN;SLE PLAYERS MONO
[ EMI Junior Mains £2.18.6 | MA70 Transcrip'n £13.19.6
Garrard SRP22 .. £8.19.6 | Gorrard ATE0 Nl[’k_ 11
Garrard §P25 MKII £13.18.8 £13.19.6.
Allfitted LP/78 stylii and pickup cartridge complete.
Stereo/mono pickup 20/- extra except 3000,
——. 13

GARRARD TEAKWOOD BASE WB.1. Ready 65/_
out out for mounting 1025. 3000, SP25, AT60, etc.

GARRARD PERSPEX COVER SPC.1 lor WB.1

BASE. Durable tinted attractive appearance. .

EM.1. PICK-UP ARM Complete with mono cartridge 29/6;

Ztal GPEY 17/6; Sterso Ceramic 35/-. Powerpoint 56 15/-.
CRYSTAL MIKE INSERTS

1iin. dia. 6/8; ACOS 1iin. dia. 8/6. BM3, lin, dia. 9/6

Post 5/6

g each item
AUTOCHANGERS MONO
Balfour Princess  £5.19.8
BSRSuperslim UA25£6.19.6

QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0.

PORTABLE TRANSISTOR e
AMPLIFIER PLUS
DYNAMIC MICROPHONE §

A selt-contained fully
portable mini p.a. system,
Many uses — ideal for
Parties, or as a Baby

rm, Intercom, Tele-
phone or; Record Player
Amplifier, etc Attractive rexine
covered cabinet, size 12 x 8 « &in, with
powertul 7 x4in. speaker and four tranmsistor ome watt
power amplifier plus ulira semsitive microphone Uses PPg

battery, Brand new in Makers’
carton  with  full makers’ Only 90 /.. Post
guarantee, World famous make. / — Free
WEYRAD P50—TRANSISTOR COILS
RAZW 8in. Ferrite Aerial { Spare Cores .. ad,
with oar aerial ooil, .. 12/6 | Driver Trans. LFDT4. 9/6
Oso. PSO/1AC ........ 5/4 | Printed Circuit, PCAL. 9/8
LF.P50/2CC 470 ke/s . 5/7 | J.B. Tuning Gang .... 10/8
3rd LF. P50/3CC.. ... 8/- | Weyrad Booklet ... 2/-
Telesoopio Cirome Aerials 8in. extends to 23in, 5/-,
Ferrite Rods Only. 8 x 2in. 4/-; 6 x 4n. 5/,
VOLUTE CONTROLS | B0 onm Goax B0 ya,
Long spindles, Midget Size | BRITISH AERIALITE
5K, ohm!stoa2 Meg, LOG or | AERAXIAL AIR SPACED
LIN, L, /-

/ . D.P. 5/-140 yd. 20/-; 60 yd. 30/-.
STEREQ L/S 10/6, D.P. 14/8.

FRINGE LOW LOSS 1/5
Edge. 5K. 8.P. Trausistor 5/-. | Ideal 625 lines yd.

WIRE-WOUND 3w POTS. WIRE-WOUND 3-WATT
Knuorled knob T.V. Type. STANDARD SIZE POTS.
Values 100 to 30K, 4/6 LONG SPINDLE 7/6
Carbon 30K to 2 meg, 30 OBMSt0 100K..
VEROBOARD (-15 MATRI.
2% > bin. 3/8.2% x B8iin.372.3% + 31in. 3/8.37 - 5in, 5/8.

EDGE CONNECTORS 16 way 5/-; 24 way 7/6.

PINS 36 per packet 3/4. FACE CUTTERS 7/6.
8.R.B.P, Board 0-15 MATRIX 2}in. wide 6d. per lin. 83in.
wide Bd. per lin.; 5in, wide 1/- per lin. (up to 17in.).
8.R.B.P, undrilled /ycin. Board. 10 <8in. 3/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.p. 2iin. sides
7 4in., 5/8; 9«7in., 8/6; 11x3in.. 6/6; 11 - 7in. 7/6;
18 x 8in., 8/6; 14 x 11in., 12/6; 15 < 1 15/-,

ALUMINIUM PANELS 185.w.2.12 < 12in. 6/8; 14 < 9in. 5/8;
12x8in. 4/8; 10%7 in, 3/6; 8> 8 in. 2/8; 6 «4 in. 1/8.

Q MAX CHASSIS CUTTER

Complete: a die, a punoh, an Allen sorew and key
16/ 3in.  17/6 l¥in. 18/6, 1}in. 24/~ 23/,,in. 44/3
gin, 18/- lin. 19/6 1iin. 20/6 1iin. 29/- 2iin. 57/3
$in. 16/9 11/,4in 19/6 1fin. 21/6 2in. 39/~ lin. sq. 36/8

WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 4/8 each.

1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way. 4/8 each.
Wavoohange " MAKITS” 1 p. 12-way, 2 p. 6-way, 3 p. 4-way,
4p.3-way, 6 p, 2-way, 1 waler12/-, 2 waler 18/-, 3 waler 24/-.

;1 waler 30/-, 5 wafer 86/-, Exira walers 6/~ each waler up
0 5 max.

TOGGLE SWITCHES, sp. 2/6; sp. dt. 3/8; dp. 3/6: dp dt. 4/8,

ALL PURPOSE HEADPHONES

$in,

H.R. HEADPHONES 2000 ohms Super Sensitive .. 35/—
LOW RESISTANCE HEADPHONES 3-5 ohms.... 39/8
DE LUXE PADDED STEREO PHONES 8 ohms. . .. 78/6

“THE INSTANT”

BULK TAPE
ERASER AND 42 [6
RECORDING  pug,
HEAD 2/6.
DEMAGNETISER

£00/250 v, A.C. Leaflet 8.A.E,
Minimum Post and Packing 2/6.

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

BARGAIN STEREQ/MONO SYSTEM

Attractive 8lim PLAYER CABINET with B.S.R. STEREQ
Autochanger 4 + 4 AMPLIFIER and TWO mafched

6iin. LOUDSPEAKERS Carr. 10/8

(Only 4 pairs of wires to join). £1 3'1 9.6.
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 2/3 .100/25V .. 2/- | 8/600V .. 98
4/350V .. 2/3 | 250/25V .. 2/8 | 16/800V .. 1276
8/450V .. 2/3 | 50025V .. &) | 16+ 16/500V 716
18/450V .. 3/- | 8--8/450V .. 3/8 | 32+32/250V 3/6
32/450V . 3/9 | 8 ~16/450V. .2/9 | 50+50/350V -
25/25V .. 1/9 { 186-+18/450V 4/3 | 80+100/350V  11/8
50/50V .. 2/- | 82+32/350V 4/6 | 3232 +32/350V 8/6

SUB.MIN, ELECTROLYTICS. 1,2, 4, 5, 8, 18, 25, 30, 50, 100,
250mF 15V 2/=; 500, 1000mF 12V 3/6; 2000m¥F 25V 7/-.
CERAMIC, 500V 1pF to 0.01mF, 9d.

PAPER 350V-0-1 9d; 0-5 2/8; 1mF 3/-; 2mF 150V 3/-.
500V.0-001 to 0-05 9d; 0-11/-: 025 1/6; 0-5 3/-.
1,000v-0-001, 0-0022, 0-0047, 0-01, G-02, 1/6; 0-047, 0-1, 2/8.
SILVER MICA. Close toleranoe 1%. 5-500pF 1/-; 560-2,200pF
2/-:2,700-5.600pF 3/6, 6,800pF-0-01, mtd /- each.

TWIN GANG. **0-0 208pF + 176pF . 10/8; 365pF. minia-
ture 10/-; 500pF standard with trimmers. 12/8; 500pF
midget less tritumers. 7/6: 500pF slow motion, standard 9/-;
smell 3-ganz 500pF 19/6. Single *“0* 385pF 7/8. Twin 10/6.
SHORT WAVE. Singie 10pF, 25pF, 50pF, 75pF, 100pF,
160pF, 200pF, 10/6 each.

TUNING. Solid dieleotric. 100pF, $800pF, 500pF, 7/- each.
TRIMMERS. Compression .ceremie 80, 50, 70pF 1/-;
100pF, 150pF, 250pF, 1/6; 600pF, 750pF, 1000pF, 2/6.
CONTACT COOLED } wave 60mA 7/6; 85mA 9/8; BY100
10/-. Full Wave Bridge 75mA 10/-; 160mA 19/6; TV rects.
10/-. NEON PANEL INDICATORS. 250v. AC/DC, 3/6.
RESISTORS. Preferred values, 10 ohms to 10 meg,

iw., iw., 1w, 20% 3d.; 1iw. 84.; 8w. 1/-; iw. 109% 6d.
HIGH STABILITY. iw. 1%. 10 ohms to 10 meg, 2/-.
Ditto 59.. Preferred values 10 ohms to 22 meg., 9d.

Bwalt' 0-5 %0 8-2 ohm 3w, 9/~
10 watt WIRE-WOUND RESISTORS { 2/-
15 watt J 10 ohms to 8,800 ohms 2/~

10K, 15K, 20K, 25K, 83K. 10W. 3/-
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12v. ouiputs. 1} samp. 8/9; 2., 11/3; 4a., 17/86.
CHARGER TRANSFORMERS, P. & P. 5/-. Input 200/250v,
for 6 or 12v.. 14 amps., 17/6; 2 amps., 21/-; 4 amps., 30/-.

BRAND NEW TRANSISTORS 6/- each

0C71, 0C72, OCBL, OC44. OC45, OCLYl, OC170, AF117

MAT 100. 7/9: MAT 101, 8/8: MAT 120, 7/9; MAT 121, 8/6.
REPANCO TRANSISTOR TRANSFORMERS

TT45. Push Pull Drive, 8:1 CT, 6/-, TT46 Output, CT8:1, 6/-.

TT49. Interstage 4-5:1, 6/-; TT52 Output 3 obms, 20:1, 6/-.

TT23/4 PAIR 10 watt Amp. Transformers and circuit 35/-.

TRANSISTOR MAINS POWER PACKS. FULL WAVE
§ voii 500mA Size 44 X 2§ x 2in. Output terminals. 49/6
Switehed.Metal case, crackle finish. On/oft switch.

Half Wave 9 volt 50mA Size 2} «13in. Snap terminals 32/6.

9 volt 500mA TRANSFORMER ONLY, 2! x 13§ x 13in. 10/8.

BENCH POWER PACK 230-250v, A.C. Mains £7
with Meter. Supplies 6-8-12v. 1 amp D.C.
MAINS TRANSFORMERS ~ ,Pos,
250-0-250 50 mA, 6-3v. 2a. Centre tapped. ... .. 19/6

250-0-250 80mA. 8.3v. 3.5a. 6.3v. 1a. or bv.
850-0-

MIDGET 220v. 45mA., 8.3v. 2a. 2} 24 / 2
HEATER TRANS. 8.3v. 14a., 8/6; 8.3v. 4a. .

Ditto fapped seo. 1.4v., 2. 3, 4. 6, 8.3v. 14 amp..... 12/6
GENERAL PURFOSE LOW VOLTAGE, Outputs 3,

4.5,6,8.9,10.12,15. 18, 24 .and 30v. at 2a 30/~
1 amp..6, 8, 10,12, 18, 18, 20.24, 30, 36,40, 48,60 35/
3amp., 0-120,and 0-18v. ... ... ... .. .. ... .. .. 19/6
AUTO TRANSFCRMERS 0-115-230v. Input/Output,

60w. 18/8; 150w. 30/-; 500w. 92/6; 1000w. 195/-,

COAXIAL PLUG 1/38. PANEL SOCKETS 1/3, LINE 2/-.
OUTLET BOXES. SURFACE OR FLUSH 4/6,

BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms,
JACK SOCKETS Std. opeun-circuit 2/8, closed circuit 4/6,
Chrome Lead Socket 7/6. Phono Plugs 1/-, Phono Socket 1/-.
JACK PLUGS Std. Chrome 8/: 3-5mm Chroms 2/6,

DIN SOCKETS Chassis 3-pin 1/8; 5-pin 2/-. Lead 8-pin 3/8;
5-pin j/-. DIN PLUGS 8-pin 3/6; 5-pin 5/-.

T.S.L. LOUDSPEAKER
CROSSOVER HLP2

2 way crossover for 8 or 15 ohm
speakers and tweeters. 3 phono
input/output sockets. Made to sell
at 42/-. OUR PRICE 22/6. Post 2/6.

Tape Spools 2/6.
Reuter Tape Heads for Collaro models 2 track 21/- pair,

Tape Splicer 5/-. Leader Tape 4/6.

MINI-MODULE
LOUDSPEAKER KIT

10 WATT 55/- CARR, 5/-

Triple speaker system combining on ready cut baffle.
4 in. chipboard 15 in. x 83 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in, Bass Wooler unit has s low resonance
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recremtes the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED ROOKSHELF ENCLOSURE

16 « 10 x 9in. Specially 4 15 Post
designed for Mini-Module above, . . 5/~

HI-FI STOCKISTS

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, WEST CROYDON

BAKER 12in.
"“SUPERB"
LOUDSPEAKER

Suitable fer all Hi-Fi Systems.
Providesrich elear reproduction
of the deepest bass and remark-
able efficiency in the upper
register. Response 20-17,000
eps.  ‘‘Baker’’ double cone
with special “Ferroba’’ ceramic
magnet. Flux density 16,500
gauss. Bass resopance 22.26
€ps. 20 watts rating. Voice coil
8 ohms or 15 ohms.

£1 5 Post

Free

48 page Enclosure
Manual 5/9 post paid
LOUDSPEAKER CABINET
WADDING 18in. wide, 2/6 ft.

BAKER “GROUP SOUND” SPEAKERS—POST FREE

‘Group 25° ‘Group 35’ "Group 50°

12in. 12in, Q1 15in,

sbwate 0 ONS. 53%a, 81 gns. %%, 18 gns.
ALL MODELS “BAKER SPEAKERS” IN STOCK

Goodmens Tweeter 3iin. 8 ohm 35/-; E.M.I. 2!in. 8 ohm
17/6. Horn Tweeters 2-18kc/s, 10W 15 ohm 29/6.
LOUDSPEAKERS P.M. 3 OHMS. 21in. 3in. 4in. 5in, 7 - 4in.
17/6each; 6} in22/8:8 - 5in.21/~;10 - 6in.30/-;8 :2}in. 21/~
10in ur 12in. Double cone 3 or 16 ohm 34/8; E.M.I. Double
Cone 134 <81n., 8 or 15 ohm models, 45/-, or with twin
tweeters, crossover and ceramic magnet, 79/6,

SPECIAL OFFER: § ohm, 2}in: 6 “4in; 80 obm. 2}in, 2%in;
1 5 / EACH i i
TYPE 15 ohm, 10 x 2in. 7> din.

8in. LOUDSPEAKER UNITS 3 ohm 27/6, 15 ohm 30/-;
8in, De Luxe Ceramic 8 ohm 46/-; 15 ohm 50/-.

8in. LOUDSPEAKER TWIN CONE 3ohm 35/-.

5in. WOOFER. 8 watts max. 20-10.000 cps. 8 or 15 ohm 38/6.
OUTPUT TRANS. EL84 ete. 4/6: MIKE TRANS 50:1, 3/,
SPEAKER COVERING MATERIALS. Samples large S.A.E

1969
GRAM
CHASS!S;
Post 7/6
Three Wavebands: Five Valves: ECHBI, EF89,
Long, Med.. Short, Gram, EBC81. EL84, EZ80,
12-month guarantee. A.C. 200-250v. Ferrite Aerial § watts
-3 ohm, Chassis 134in. x 7in. - 5in. dial size 13iu. < din.
Two pilot Lamps. Four Knobs. Aligned £11 1
calibrated. Chassis isolated from mains, .

DE LUXE STEREO GRAM CHASS1S V.H.F., MW. SW
19-50m. SW 60-180m. Magic eye, push button: fzz 1 u
6 valve plus rect, Size 15 x 74 » 6in. high. .

VALVE HOLDERS, 9d; CERAMIC 1/-; CANS 1/-

SUPPLIED AT LOWEST PRICES

A5-page Fagle catalogue 5[- Posl free.
BARGAIN AM TUNER. Medium Wave. 79/6
Transistor Superhet. Ferrite aerial, 9 volt.
BARGAIN DE LUXE TAPE SPLICER Cuis, 17/6
trims, joins for editing and repairs. With 3 blades. .
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musieal highlights and seund effects to recordings,
Will mix Miorophone. reoords, tape and tuner 59/6
with sepatite oontrols into single output. 9 volt.
BARGAIN FM TUNER §8-108 Mc/s Six Transistor. Ready
built, Printed Circuit. Calibrated slide dial Eﬁ 19 6
tuning, Size 6 x4 »2iin. Yvolt. Biiate

BARGAIN 38 WATT AMPLIFIER. 4 Transistor
Pugh-Pull REEEy built, with yolume oontrol. 9v.

¥ RADIO BOOKS % (Postage 9d.)
Praotical Transistor Reoeivers . .
Praotical Stereo Handbook . . ...,
Supersensitive Transistor Pocket Radio .. . .
High Fidelity Speaker Enclosures and Plans .
‘Radio Valve Guide, Books 1, 2, 8; or 4 ea. 5/ - No.
T.V. Fault Finding 405/625 lines. . . .
Shortwave Transistor Receivers .
Transistor Communication Sets . ... ..
Modern Transistor Cireuits for Beginners
Sub-Miniature Tranasistor Reocivers ..
Wireless WorlgRadio Valve Data . .
At a glanoe valve equivalents. .,
P.AL. Colour T.V. by Mullard. . . 5
Receive Foreign T.V. by simple modifications . . 5=~
Transistor Circuits Radio Conirolled Models .

MANUFACTURERS SURPLUS! Tape Recorder 25/_

Cabinet. Grey/Red or Grey 2-Tone. Rexine covered.

Size 15 % 12 x 5tin. Post free
POCEET MOVING COIL MULTIMETER. 49/6
0-1,000 AC/DC. ohms 0 to 100k, eto. .
SUPERIOR MOVING COIL MULTIMETER 99 /6
0-2-500v.D.C. 20,000 ohms per volt, 0-1,000v. A.C,

Ohms 0 to 6 meg. 50 Mioroamps (Full list Meters §.A.E.)
BRAND NEW QUALITY
EXTENSION LOUDSPEAKER
Handsome plastie cabinet. 20ft. lead
and adaptors. For any radio, intcreom,
tape recorder, etc. 3 to 15 ohms. 30/_

Size: 74 x 5% X 3in. POST 2/8

CALLERS WELCOME

Full list 1/~ Written guarantee with every purchase. (Export—remlt cash and exira postage, no C.0.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst Tel. 01-684-1665
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Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

The next full time 16 month College Diploma
Coursewhichgivesathoroughfundamental
training for radio and television engineers,
starts on 3rd September 1969.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

To: The Pembridge College of Electronics
(Dept. PWY), 34a Hereford Road, London,W.2

Please send, without obligation, details of the
Full-time Course in Radio and Television.

NAME

|
|
|
|
| . B
ADDRESS ;
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BI-PRE-PAK LTD

222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0702) 46344

RETURN OF THE UNBEATABLE P.1. PAK.
NOW GREATER VALUE THAN EVER

Full of shartlead semlconductors and electronlc compo-
nents, approx. 170. We guarantee at least 30 really high
quallty factory marked Tranglstors PNP and NPN, and a
host of dlodes and rectifiers. Mounted on printed circuit
panels. Identification chart supplied to give some
information on the transistors,

PLEASE ASK FOR PAK P.I.
P.1 212 & Pon this pak, ONY 10/-
Pak No.

NEW, UNMARKED, UNTESTED PAKS
Int d circuits, Mixed t; )

B78 12 iiurmied win oraem. > 10/—

T, i 3 i

B80 8 E&l}hed rgz:;:;grgaims.x] ¥ 0/ -
0C45-0C81D-0C8L T istors,

382 1 0 M?xl4lard glass types. ransistors, 1 0/_

B83 200 & R B el o 10/~
Bl diodes DO-7 Case, 0.A20!

884 1 00 -02532 llgollzll.sl'i(:y ma.!fl'{seed. i 1 0/ -

NEW, TESTED AND MARKED PAKS

B79 41y i Der wwq0/-

B81 70 Eut Sy woer 5w 10/

B99 200 o't it wapes: 10/~
ing, this Pak 2/6.

% ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *

8end for our FREE lists and catalogue of all our products. Check your own

equivalent with our free substitution chart.

Matched Set. NPN/ Contplementary Set.

PNP AD161-AD162 PH NPN/PRP  Germ. PR
go%p. pair  Pak - . trans,, Pak F.3 .

NO CONNECTION WITH ANY OTHER- FIRM MINIMUM ORDER 10/
CASH WITH ORDER PLEASE, add 1/- post and packing.
OVERSEAS ADD EXTRA FOR AIRMATL

, 25,340
¢ Cigarettes

inour Budget 7 -
comhination storage e fee s
unit! etrereteta
Think what you could gei=3 I._.\ _

put in it! N

Storage. Lots of It, for a thousand
things you stock; replacement parts;
light bulbs; cameras; anything up to -
7 x 8 x 10%In. Safety drawer-stops as 1
‘standard’. Smooth guide runners
thro'out. All in a compact 3ft. 8in. we
high, 2ft. 11in. wide, 1ft. deep area. {] 7 55 KRy M
Ready bled, in stove Iled . A
green or grey, With 18 handy, 6 large,
B king-sized drawers. At £17 S5s.

Carriage free

worth every penny! See the rest of the on mainland L )
N. C. Brown rangel

=) N.C. BROWN LTD.

pacesetters in storage equipment

§5end vour FREE BROCH. JNAME .
JURE [ or Send [ (how |ADDRESS .
§many) Budget Storage Units

pat £17. 5s. in green or Daptllﬁw Eagle Staelwortks, Heywo: Lancs. Tel: 65018
:grey. London: 25-27 Newton St,, W.C.2. Tel: 01-405 7931
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DX LISTENERS

HE month of August seems to be the month when

all or most of the DX-ers pack up and go on

holiday. Many stay in the British Isles, some go
abroad. The ones that travel into Burope want to visit
the Radio station in that country. The best way to
assure an interesting tour of the offices, studios and
transmitter building is to write to the station well in
advance of departure from this country and put down
dates you would like to visit that station, don’t just go
over and drive up to the station one afternoon and
expect them to welcome you with open arms and show
you around!

I must thank all readers of this column who have
written in so far over my comments in the June issue,
they have included some very good points and some
very good logs which will be included under our
“Heard and Noted” section which now follows.

HEARD and NOTED

Mr. Ray Read has certainly been having a right DX
session in Monmouth, Wales, and heard these Latin
American stations at fair to good strength between 0330-
0400, 4,800 R. Yaracuy, 4,890 R. Diffusora Venezuela;
4,900 R. Juventad, 4,970 R. Rumbus, 4,980 Ecos del
Torbes, 5,020 R. Nacional, 5,030 R. Continente, all in
Venezuela and Ecos del Torbes has been heard as late
as 0800. From Columbia he heard Radio Santa Fe on
4,965, R. Nacional on 4,955 and R. Sutalenza on 5,075
and 5,095. Another good log has come in from
Vaughan P. Smith of Banbury, Oxon. Voice of Free
China on 9,765 at 1715-1745 SINPO 33242, from
Taipei, Formosa. Radio Diffusion Television Algerienne
is giving good results with SINPO 44433 on 11,835
from 1700-2400. Radio Amman, Jordan, gives the best
signals round about 1500 on 9,560 with SINPO 33333.

The Voice of Vietnam at Hanoi is being heard regu-
larly on 15,018 with SINPO 45343 up until 2030 in
Vietnamese, French and English after 1600.

Now from ‘“Heard and Noted” here are some
new summer schedule details just received direct from
the stations. :

EUROPE

~ Sweden: Radio Sweden, Stockholm is now on the
following schedule for its English transmissions. From
1100-1130 on 15,315 and 9,625; 1230-1300 on 21,690
and 15,105. 1400-1430 on 21,585 and 15,315; 1600-1630
on 21,585 and 15,315; 1900-1930 on 15,240 and 11,860;
2045-2115 on 11,705 and 6,065; 2245-2315 on 15,155
and 11,705; 0030-0100 on 11,950; 0200-0230 on 11,950;
0330-0400 on 11,705 and 0515-0545 on 17,840.

CARIBBEAN AREA

Bonaire: Trans World Radio has dropped its trans-
mission to Europe from 2000-2215 for the present, but
they hope to resume this service in the future.

Frequences
in kHz

Times
in GMT ©

| THE BROADCAST BANDS

Christopher Danpure
NORTH AMERICA

Canada: Radio Canada, Montreal is now on their
Summer Service, here is the latest schedule. 0715-0800
on 11,765 and 9,625; 0830-0930 on 9,625 and 5,970;
1100-1212 on 17,820, 15,325 and 11,720; 1217-1313 on
15,325, 11,720 and 9,625; 1315-1343 on 17,820, 15,325
and 11,720; 1345-1830 on 21,595, 17,820 and 15,325;
1832-2152 on 21,595, 17,820 and 15,320; 2200-2250 on
17,720, 15,190 and 11,720; 2300-0045 on 17,720, 15,190
and 9,625; 0100-0400 15,190, 11,720 and 9,625; 0400-
0555 on 11,720 and 9,625; 0555-0630 on 11,765 and
9,625; 0631-0706 on 11,720 and 9,625.

PACIFIC AREA

New Zealand: Radio New Zealand is now on its
Winter schedule. From 1700-1945 to the Pacific Isles
on 9,520 and 6,080; 2000-2145 to Australia and
2000-2400 to Pacific Isles on 15,110 and 11,780; 2200-
2400 to Australia on 15,280. From 0015-0545 to
Australia on 15,110 and to the Pacific Isles on 15,280;
0600-0800 daily to the Pacific Isles on 9,540 and 6,080;
0800-0845 weekdays only to the Pacific Isles on 9,540
and 6,080; 0800-0845 on Sundays to the Pacific Isles
on 9,540 only. On Sundays from 0815-0845 there is a
special transmission to the Antarctic on 6,080. Finally
from 0900-1145 there is a Daily Service to Australia
on 9,520 and 6,080.

Any of our readers who are good writers may be
interested in writing a short talk for Radio New Zealand
as part of their 21st anniversary they are asking listeners .
to write a talk of up to 400 words about New Zealand,
a talk which might be broadcast. If any of you are
interested write in to me immediately for details as the
closing date is the 30th August 1969.

ASIA

Israel: Kol Israel has added a new frequency and

transmission to its summer schedule. Now from 2015-

2044 to Africa on 9,009 and to Europe on 9,725 and
9,625; 2045-2100 on 9,725, 9,625 and 9,009 to Europe.
That was the new schedule for the evening English
transmission. There is also a test transmission daily to
North America in English from 0400-0415.

Japan: Radio Japan now transmits to Europe daily
from 0645-0845 on 21,535 and 17,825 and 1930-2100
on 15,195 and 11,960. The English programmes are
heard daily from 0800-0830 and 2030-2100.

Due to various problems which arose at the last
minute this column could not appear last month, so
I hope that this month’s column will make up for that.
Please note that on September 7th stations will change
to their Autumn or Spring schedules, so information
in this column will be liable to alteration from that
date onwards. Until next month good listening and 73s.
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THE AMATEUR BANDS

David Gibson,G3JDG

T’S been a hard month for the DX enthusiasts.

Those goodies have been a bit harder to come

by, mainly because conditions were so variable.
Going without sleep and meals allowed the really
keen types to log the world, but for the less fanatical
it’s been a case of listening whenever possible and
hoping that a nice hole would appear from which
our undernourished logs could gain a little sus-
tenance.

Owls and somnambulists (St John’s probably)
have had quite a time on twenty which has been
opening up in the evenings and bubbling away
happily, often until long past breakfast time.
Generally though, it’s been rather unreliable and
sometimes more a matter of luck that one managed
to listen at the right time.

Similar remarks apply to fifteen which has varied
from remarkably good to just plain ’orrible. Oceana
has been noticeably absent most of the time while
very short skip conditions have had fun with the
uninitiated.

If you find the summer months rather heavy
going, why not try and plot yourself some pro-
pagation maps which you can then compare with
those you make next summer? Log all the stations
you can hear with as accurate a signal report as
you can manage. Log the time too, and by this
means you can make up a map of conditions. The
final map can take any form you like. You might
note the percentage or numbers of stations with,
say, reponts of 5 & 7 (or better), or you might
compare signals from one Continent with those
from another.

This is quite a serious task and requires vigi-
lance and concentration. You will need to listen to
the QSO in order to hear not only the QTH, but
the reports exchanged (compare these with your
own report for the stations involved) and you will
need to know the power the stations are using. Go
on, forget the mini-skirts just this once and become
a proper little boffin.

As most readers are aware, these seasonal varia-
tions are mainly due to the state of the ionosphere.
Interest in the ionosphere is on the increase and
enthusiasts will be pleased to hear that a great
deal of research is going on. One of the latest
methods is to use intensely powerful radar beams to
measure the eleciron density at different heights. 1
don’t suppose this will make the DX any easier
to hear, but it may well explain, when all the results
are sorted out, why and how the bands do what
they do when they do—if you switch on and hear
nothing, at least you’ll understand why!

LOW HAPPENINGS

Stand smartly to attention with headphones on
backwards, we are going to salute the brave few who
dared QRX on 7MHz. Persistence, patience plus
Paimer, D. Palmer of Lancashire, to be precise.
This combination plus a modified. 19 set and a
33ft. ground plane at 20ft, raised this lot on 7MHz
“s.s.b. — CE3FRR, CN8AW, CPS8EN, HPIIC,
ISIDMN, OY2A, O0Y2X, PYINBF, PY2DL,
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PY4ABH, PY6VZ, PY7AR], TF3TF, TF5TP,
UASEU, UV9KAG, VP9MI, YVIIBI, ZC4HS,
ZP3AB, ZP4MO, 4X4UF, 9HIBL, SM2DQ. Why
don’t I hear things like that on 7?

Alan Mercer (Lancashire), 9-transistor Ferguson
and 71ft. end fed also reckons that 7 is worth 2
listen. Alan hooked—BY1AQ, EA4JK, F6AGE
(running 5W), GW3WEJ/MM (loitering in the
Bay of Biscay with 25W), HB9AL, HB9BR, I1ROY.,

LA60I, OA8NO, ON4PA (running 800mW),
PA@SLR, WZOP.
John Moxham (Somerset), really puts me to

shame. His log for 3-5MHz shows just what can be
done if you're really determined (and don’t mind
losing the sleep). The rx is an SR200, the antenna a
140ft. end fed, the ears are standard issue and came
with the body. Eighty metre cw. produced—
CN8AW, CR6IK (I'm jealous already), CR6IV,
CR6LX, HB@JG, HBI9TU/P, HV3S]), LA2PH/MM
(near Ascension Is.), OD5SBA, OHONC, PY!CAD,
PYINBF, PY2DGB, PY7ASQ, VOIFX, VP2AA,
VPSFL, VPS8HZ, VP8KO, WAI1JGO/LA, 4X4MR,
5AITK, 5A2TR, 57Z4KL, 8P6CC, SHIIL. It's no
good, I'll have to get a new cats whisker for the
front end.

“Why don’t more people listen to topband DX?”
writes Paul Tomes whose last known address was
Swanage, Dorset. A B40 and 165ft. of wire produced
—GM3YAC, GW3XRZ, HB9CM, HB9NL,
OKIDAG, OK2PCN, OL2AKS, OL6AKP,
PAGRTR, WI1BB/1, ZB2AY.

HIGH HAPPENINGS

High’s the word too. Paul Knight built the 2
metre converter described in the November 1967
P.W. His aerial is a dipole built from a pruned “X”
Band I TV antenna duly poked out of the bedroom
window. This set up produced—FIRR, FI1AOY,
F47ZK, F6AGF, F8WE, F9PL, PA@CML,
PAGCMR, PAZMOT. Paul also logged G2XV
(Cambridge) running 500mW to a three ele beam.
He also reports hearing FINJ/T receiving TV
transmission from G6ADZ/T on 70 cm.

Down to 21MHz where J. East (Worcestershire),
has been listening with his 1475 plus RF24B conver-
ter and dipole. Signals a la s.sb. loud and clear
from—AP2MR, CNGEM, CR6JA, DU1RH,
EA9AQ, WASHWB/P/HC2, HSIAF, JAIEBF,
JAGKCY, JASDTD, JA9BE, JHIECQ, KG4DO,
KG6ALY, KR6MH, KRS8EA, KX6GS, MP4BFO,
OX3LP, VESYI, VK2BNS/MM (Sea of Japan),
VKI9XI (Christmas Is.), VP2AW, VP8KL, VS6AL,
VSOMB, XWSAL, YAITAR, YAISG, ZS3]],
4S7PB, SAITL, 5L2BJ, 3L@B/MM (Liberia),
SL@X/MM, 7Q7RN, 9HIR, 9M2BO. 9VIOE,
INIMM, 9X5AA.

FUTURE HAPPENINGS

Lots and lots of activity in August. August 4th,
144MHz s.s.b. contest: 10th, 432MHz contest; 10th,
R.S.G.B. mobile rally at Woburn Abbey; 17th,
70MHz c.w. contest; 17th, Derby mobile rally; 24th,
Torbay mobile rally; 24th, ARMS/RSARS mobile
rally, Dorset; 24th, Swindon mobile rally; and a rare
one—August 9th-23rd, G3JDG/P on 160 metres
am.jc.w. from near Mersea Is. (look it up on the
map).



B ECTRONTIOCS
- LONDON'’S LEADING
BARGAIN SPECIALISTS
FOR THE RADIO « HI-FI
& ELECTRONICS ENTHUSIAST

Special displays of radios, recorders, record decks, tuners, amps.,
meters, speakers, etc., etc. ALL faulty or damaged needing repair—

AT GIVE AWAY PRICES!

100’s of component bargains from our easy to see and choose from
self service racks.

100’s OF OLD TYPE VALVES — from 2/— each
ASSORTED TRANSISTORS 9d each. 7/6 per doz

Huge stocks of shop soiled and r diti d d hand
radios. record players, tape recorders, etc.

SPOT CASH PART EXCHANGES

WE OFFER THE HIGHEST RATES IN LONDON

There's something for everyone
COME AND LOOK TODAY (Open 6 days a weekl)
ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY

PERSONAL CALLERS TO:

48 TOTTENHAM CT. RD., W.1

MotV n FAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—but you learn the practical way.

Now you can learn basic Radio and Electronics at home—the
fast, modern way. You can give yourself the essential technical
‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
build . . . and enjoy every moment of it. B.I.E.T’s Simplified
Study Method and the remarkable new TECHNATRON Self-
Build Qutfit take the mystery out of the subject—make learn-
ing easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll build your own Radio set within a month or so!

Tel. 01-636 0647

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

5 CORE i required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,

ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,

COPPER BIT WEAR.
Ecomically packed for

P general electrical
£ and electronic
W soldering. 90 ft.

. 18 gauge on 60/40 alioy, 202 ft.
1 L’ plastic reel. 22 gauge on
:Sszﬂ'_;ﬂ,? Recommended plastic reel.
! retail price 15/- Recommended

o i
i
S

retail price 15/-

_TN

A RANGE OF INVALUABLE FOR STRIPPING
SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC
DISPENSERS. ; OPENING BIB WIRE STRIPPER

AND CUTTER, casily

& adjustable for all
standard
diameters. Plastic
covered handles
11 canalso be used
W\ as wire cutter.
. Recommended
retail price B/6

REF. ALLOY SWG
4A  60/40 18 2(6*
(- gaybit 18 2/6%

15 60/40 22 3-*
*Recommended Price

|

g, From Electrical and Hardware shops. 1f unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

. . . and what’'s more,
YOU’'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Qutfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property.

You LEARN-but it's as
fascinating as a hobbhy.

Among many other interest-
ing experiments, the Radio
set you build—and it’s a good
one—is really a bonus; this is
first and last a teaching
Course. But the training is as
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Electronics or
provide a great new, spare-
time interest.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept. 372B , Aldermaston Court,
Aldermaston, Berkshire,

A 14-year-old could under-
stand and benefit from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set . . .
here’s your chance to master
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type. And, if
you want to carry on to more
advanced work, B.ILE.T. has
a fine range of Courses up to
AM.LE.R.E. and City and
Guilds standards.

Send now for free 132-page book.

Like to know more about this
intriguing new way to learn
Radio and Electronics? Fill
in the coupon and post it
today. We'll send you full
details and a 132-page book
—ENGINEERING OP-
PORTUNITIES’—Free and
without any obligation.

r-------------
J To: BLET, Dept. 3728, ALDERMASTON COURT,

Practical Radio & Electronics Course. Please

;|
I ALDERMASTON, BERKS, =
I I would like to know more about your I
i i
\

send me full detailsand FREE 132-page book.

.............................. age.........
Vo e o o o o o i S S — o —

;
3
L--
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STEREO EFFECTS UNIT
Add stereo effect to your amplifiers, radios, tape
recorders, etc., with this highly compact unit. A
scientifically designed unit that will match all types

MINIATURE TRANSISTORISED B.F.0. UNIT
This is a miniature transistorised B.F.O. unit (tunable) that will
enable your set to receive C.W. or 8.8.B. reception. Compact. 8ingle
hole fixing. The small unit will fit anywhere. Ideal for all Ex-Govt.
C oation Recel . +

of equipment and will your

pleasure. Bring the true sound of music into your
home. Why spend hundreds of pounds on expensive
equipment when you can enjoy stereo effect in-
expensively. Price only 25/ per unit post free.

TYPE—
TR.G.D.X,20.C.

Brand new fully transistorised and fully portable
C ications Receiver. i ions: 4 37

ranges 560 Kecfs. to 30 Mc/s,, covering all amateur
‘bands, shipping and trawler bands, and broadcast
band. A highly efficient double tuned superhet
comprising R/F aerial tuning section, A.V.C. and
built in B.¥.0. Ideal for fixed or mobile reception.
‘With speaker and headphone output. Hammer
finished robust steel case of pleasing modern design.
Size approx. 9 x 7 x 6in, British manufacturer. Due
to bulk purchasing we can offer these excellent
receivers at less than half their mormal worth.
Complete with handbook, £16,10.0, carriage and
insurance 15/~. Headphones if required 17/6 extra,
2/6 p. & p.

SUPER WHIP AERIALS
Bulk purchase of brand new specially designed
telescopic chrome plated 25in. sectional aerials.
Consists of b sections and screw base. An idegl aerial
for TX/RX use. Can be used with all types of wire-
less equipment. Price only 8/8 each, p. & p. 1/6. Two
aerials 12/6 post free. Four aerials £1 post free.

s and most C

Types. C

with fitting instructions. 49/6, post free.

TELEPHONE BARGAIN

TheBargain of the year. Btandard
type desk telephones complete
with dial and cord. Not new but
in good condition. Only 19/6 each
p.p. 5/-. Two for 39/6 post free.

RUN YOUR 19
SET TX/RX FROM
AC MAINS

‘We make a brand new unit ready
to plug in, complete with full
leads and connectors. Contained
in handsome steel cabinet of
robust construction. Ideal for
the amateur transmitter. Price
only £6.10.0, carriage 10/-.

Receiver Power Supply Unit
only £4.10.0, carriage 10/-.

19 SET
CONTROL BOXES
‘Brapd new and boxed 10/-, p.p.

Four for 65/- post free. Limited
stocks.

5/--. Two for 27/6 post free.

MONSTER
CONSTRUCTOR'S
PARCEL

Two 1in. dia. moving coil speakers. One 12 volt
Heavy Duty DPDT switching relay. Up to 20 amp
switching plus many low current contacts. Twelve
wire wound reslstors. One brand new Parachute
complete with full cords, Over 100 sq. ft. of silky
material. One 5it. whip aerial, Twelve electrolytic
eondensers. Twelve small plastic boxes suitable
for containing transistorised units. One telephone
dial. One miniature 10 henry 60 mA smoothing choke.
All for 85/-, carriage 5/

TELEPHONE
SPARES

DIALS not
new but work-
ing. Only 6/-
each p. & p.
1/6. Four for
£1 post free.
Telephone
bells. Not new
but working,
§/- each, p. &
p. 2/-. Four for
£1 vpost free.
C

A brand new unit, Famons manuiacture. Input 200/
240 volts AC, 50 e/s. Output fully stabilised at 6
voits, 9 voits and 7-5 volts DC at 1 amp. Also 250-
800 volts DCat 100ma, and 6 & 12 volts DG at 4 amps.
Sturdy standard rack mounting cabinet. Price only
M, carr. 10/6. Few only.

LECOMMUNICATIONS

Listen to the thrills of Air-

cratt, Pilots, and Airports BAND REC‘
at work. Also Civil Depts., Fire and Ambulance
services. (as and Blectricity Depts. Ideal for
receiving 2 metre amateurs. Gives super reception
within the range of all transmissions. A fully transis-
toriged receiver covering 97-150Mc/s VHF broadcast.
Robust attractive finished metal cabinet size approx.
9 x 4 x 4in. Operates from a 9V internal hattery.
Sipeaker cutput. Simple to use. Available from us at
the pre-devaluation price of £8.19.6, carriage and
insurance 10/6. CWO or COD.

SMOOTHING UNITS
“CURE YOUR HUM PROBLEMS”
Beautifully made pieces of equipment. 12 volts or
24 volts d.c. input gives a fully smoothed fully
regulated d.c. output. Worth £30 each. Robust
metal cabinet with provision for standby battery.
Brand new in maker's cartons. Price 45/-,p. & p. 10/-.

TELEPHONE EXCHANGES
PMBX TYPE. Ex-GPO in working order. Cordless
type. Complete and ready to use or for breaking up.
Only £10 per ¢ carr. and | 60/-.
Cord type only £7.10.0 per exchange carr. and
jnsurance 60/-.

lete tele-

phones less
handset only
7/8 each, p. &
p. 3/6.

I.OB GIENTIFIC LID

EPT. PW. ALL ORDERS & CALLERS T0:
8 BRIDGEND, LEEDS 1.
to our new sh i

Callers wel

TREAT YOURSELF TO A WORLD TOUR . . .VW|TH

HEATHKIT shortwave receivers

GR-b4

LOW COST 4 BAND MODEL GR-64

World-wide reception, shipping, aircraft, radio amateurs plus the popular
medium broadcast band. it covers 1MHz to 30MHz pius B50KHz to
1620KHz AM, with sleek “low-boy” styling, operates on 115~250V 50Hz AC.

Kit K/GR-64 £22.8.0. Carr. 9/-

Free Catalogue !

Models for

See these models and many
more in our 1969 catalogue.
Stereo/Hi-Fi,

To

DE LUXE 5 BAND MODEL GR-54
It covers 2MHz to 30MHz plus 550KHz2 to 15650KHz AM broadcast band
and 150KHz to 420KHz aeronautical and radio navigation band. Receives
AM/CW/SSB, 6 x 4in, PM speaker and sleek, “low-boy” styling, Operates
on 115-230V 50Hz AC.
Kit K/GR-54 £44.16.0. Carr. 9/-

<3

A \“
T HEBEATHIEIT |

i

PAYSTROM LTD., Dept. PW-9, GLOUCESTER, GL2-6EE.
Please send me FREE CATALOGUE []

Industry, Education and the
Home Workshop. Heathkit
—the world's largest selling
selection of electronic kits
7 and equipment.

ADDRESS . SRS

]
|
!
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1
|
|
1




1 O 0 I

PUI

. J. KAIVIPEL

e circuits
in opera

ion

| T I B B

and the monostable circuits but, as its name

suggests, the bistable has two stable states. It is
incorrect terminology to call the bistable either a multi-
vibrator or a flip-flop, these terms being reserved for
astable and monostable circuits respectively. The
bistable is sometimes referred to as the Eccles-Jordan
Circuit named after the original valve circuit described
in 1919 by Eccles and Jordan.

The bistable will rest in either of its two stable states
until an external influence causes it to change states.
If the output is taken from one collector, therefore, two
input pulses are required for every single output pulse
at that collector. A series of bistable circuits can thus
be used to count input pulses. If there are, for example,
four bistable circuits connected such that the output
from each feeds the input of the following through to
the end of the chain, for every output pulse at the fourth

THE bistable is closely related to both the astable

bistable there must be two output pulses from the third

bistable, four from the second bistable, and eight from
the first bistable. The last bistable will then serve as a
counter to a base of 16. By more or less bistables, and
by feedback within the chain where necessary via delay
lines, counters to bases of 10 or any other number
may be designed.

The basic bistable is similar to the multivibrator,
where the capacitors are replaced by resistive couplings.
This is shown in Fig. 4.1, where the coupling resistors
R3 and R4 are shunted by small value speed-up
capacitors. Upon switching on, due to unbalance in the
circuit, one of the transistors will draw more current
than the other, and this transistor will switch on in one
of its stable states. We shall assume that Trl goes into

Output A
O

input B

ov

Fig. 4.1: The simplest form of bistable circuit, which rests in

either of two stable states, changing only on app//cat/on of

trigger pulses. C1 and C2 are speed-up capacitors for improving
switching times.

L L

the ON state. Trl bottoms, and under saturation
conditions with only about 0-1V at Trl collector, Tr2
cannot switch on since the base would have to be
supplied with approximately 0-7V, with the extra volt-
age across R3 also to be taken into account. The circuit
will thus stay in this state. If negative pulses are avail-
able, a negative pulse at input B will not affect the
circuit since as Tr2 is already cut off, the pulse can do
no more than drive the base more negative. If, however,
the negative pulse is directed to the base of the transistor
in the ON state (Trl) it will cut off this transistor. Trl
collector will rise towards the positive rail, and as it does
so base bias will be provided for Tr2 via R3. CI pro-
vides extra current during the switching transient to
drive Tr2 into hard saturation, easing off to just
holding it in saturation when the switching has been
concluded. As Tr2 goes on, its collector voltage drops
down to the saturation level cutting off the supply to
Trl base. Trl can thus not switch on again, and the
circuit settles in its second stable state. Only a negative
pulse will switch the circuit back to its original state, and
this pulse must now be directed to input B. Since there
are no large capacitors in this circuit, and the speed-up
capacitor may be ignored as far as this is concerned, a
fast rise time should be achieved as well as a sharp fall
time, unlike the multivibrator, or one side of the
monostable,

As in the case of the monostable, it is better to cut the
transistor in the QFF state completely off, that is, by
reverse bias on the base. Figure 4.2 shows the way to
do this by adding a further negative supply rail. If Trl
is switched on, the potential divider formed by R4 and"
R6 is adjusted such that the voltage at Tr2 base is

+4:5V

R1 R2
2k 2k

Output 8
| SUS, ]

§82k
T Tr2

BC107 .

+Vee

l-—olnput 8

R6 C4
13k S 100pF

-1.5V

~Vbb

Fig. 4.2: An adaptation of the simple bistable to ensure that the
non-conducting transistor is completely cut-off.
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+4.5v

- . . 2 - 3 +VCC
R1 R2
2k 2k

Output A f " N Output B

c2j RS R6
82k 180k

r2
JBC107

E l D2
R8 3 25140
13? )
| C3'l27pF c4| 27pF

Input trigger
Fig. 4.3: The bistable can be usefully employed in counters, by
modifying the circuit as shown here. The input pulses are
divided sequentially by the steering circuit consisting of
D1/2, R3/6, C3 and C4.

ov

| -1.5v

~Vbb

below the earth potential, i.e., a small negative voltage
relative to earth. When a negative pulse is supplied to
Trl base cutting this transistor off, the top end of this
potential divider instead of being at the small voltage

swing being insufficient to reduce the reverse bias
significantly.

Trl collector goes to the positive rail, its base
goes negative, and diode D1 goes into hard reverse bias.
Meanwhile Tr2 has switched on as bias is provided
when the base is taken to 0-7V, and with the collector at
saturation voltage and base at its more positive voltage,
D2 now comes into forward bias. Thus the gate is now
open to Tr2 base for the next negative trigger pulse.

Figure 4.4 is a modified version of the bistable with
its steering circuit, and here only one supply is used.
This uses the sharing emitter resistor, as described in
the case of the monostable, to lift the emitters of both
transistors to a potential above earth, and thus allow
potential dividers to take the base of the transistor in
the OFF state slightly negative with respect to the
emitter. The saturation current of both transistors
should be the same, and with the same current—this
saturation current—always provided for one or other
of the transistors, the voltage at the top end of R9
should stay substantially constant.

There is another slight addition to this circuit over
that of Fig. 4.3, and that is the diodes placed across the
steering circuit resistors. The time constant set by the
input capacitors and the steering circuit resistors is set
such that the diode will always remain conducting until
the end of the input pulse, ensuring that the gate to the
other transistor does not open too early. The repetition

PART 4 — THE BISTABLE

of Veeisat now rises to + Ve, and the potential divider
provides-a biasing potential on Tr2 base which switches
on Tr2. The potential divider formed by R3 and R5
now takes Tr1 base to a small negative potential which
keeps Trl1 off until the circuit is triggered again.

Now it has been shown that the triggering pulse must
be steered to the correct input for the bistable to change
states, i.e., the input negative pulse must be directed
to the transistor in the ON state to have any effect. In
most circumstances there is only one trigger source,
and'in such a case it is necessary to introduce further
circuitry to direct the incoming pulses to the correct
bases. This circuit is known as the steering circuit, and
Fig. 4.3 shows this steering circuit added to Fig. 4.2.

The steering circuit operates as follows. Assume
initially that Tr1 is bottomed, and Tr2 cut off. Now
Ver = Veesat >~ 01V, and Vep, ~ 0-7V. This means
that there is a small voltage across D1 in the forward
direction, being Vep; — Veesat = 0-7—0-1 = 0-6V. The
voltage dropped by R3 may be regarded as negligible
since it will-only slightly reduce the forward voltage
across the diode.

Now considering D2, Ve, = + Vee and Vpy = —ve,
i.e. a voltage negative relative to the earth rail. Diode
D2 is thus in hard reverse bias and is non-conducting.
The steering circuit viewed from the trigger input is thus
a low impedance presented through to Tr! base via the
forward biased diode, and a very high impedance
through to Tr2 base via the reverse-biased diode. If a
negative pulse is applied at the trigger terminal, there-
fore, the steering circuit guides the pulse to the base of
Trl, the transistor in the ON state, and the pulse thus
cuts off Trl. The pulse has no effect on D2, the negative

rate of input pulses is limited by the time required for
C3 or C4 to return to its initial potential, and for a good
triggering action, the time constant should be about

) +22v
& +VCC
R1
2k
<
o p=C
R3
D3i o D4
( =
K

™ |C3! ",C“ [ o1-04 zs140
Trigger input

Fig. 4.4: The counter of Fig. 4.3 requires two supply rails. By
lifting the bases above ground with R9 in this circuit, only one
supply is required.
five times the trigger width. For faster switching rates,
the diodes as added in Fig. 4.4 allow the input capaci-
tors to recharge more rapidly through the conducting
transistor and its associated conducting diode bypassing

the appropriate resistor. ,

The final instalment, Part 5, will deal with the remain-
ing digital circuits, the Schmitt Trigger and comple-
mentary switch, and also the ramp generator.
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COMPUTER MULTI-CORE CABLE
12, 14/0076 copper cores, each one insulated by
coloured PVC then separately screened, the 12
metal braided cores laid together and PVC
covered overall making a cable just under 4 in.
dia. but quite pliable. Price 7/6 per it. Any

length cut.

FLEX BARGAINS
Screened 8 Core Fiex. Each core 14/0076 Copper
PVC insulated and coloured, the 3 cores laid
together and metal braided overall. Price £3.15.0
per 100 yds. coil.
15 Amp 3 Core Non-kink Flex. 70/0076 insulated
coloured cores, protected by tough rubber sheath,
then black cotton braided with white tracer. A
normal domestic flex as fitted to 3 Ew. fires.
Regular price 3/6 per yd. 530 yd. coil £4.10.0, or
cut to your length 2/6 per yard.
10 Amp 3 Core Non-kink Flex. As above but cores
are 28/0076 Copper. Normal price 2/6 per yd.
100 yd. coil £7.10.0, or cut to your length 1/9
per yard.
6 Amp 2 Core Flex. As above, but 2 Cores each
23/0076 as used for Vacuum Cleaners, Electric
Blankets, etc., 39/8 100 yd. coil.

15 Amp FOOT
SWITCH
Buitable for Sewing

Machine Motor, Drilling
Machine or in fact to
switch any job where
both hands are to be left free. Rated at 13 amps,
250 volts. Price 22/6.

3 DIGIT COUNTER

For Tape Recorder or other
application, re-settable by dep-
ressing button. Price 8/6.

TRANSDUCER

Made by Acos, reference No.
1.D.1001. For measuring vibra-
tion, ete., to be used in con-
junction with “G'* Meter. Regu-
lar price £5. Our price 49/6.
Brand new and unused.

ISOLATION SWITCH

20 Amp D.P. 250 volts. Ideal to con-
trol Water Heater or any other appli-
ance. Neon indicator shows when
current is on, 4/6. 48/- per dozen.

LIGHT CELL
Almost zero resistant in sun-
Se— light increases to 10 K. Obhms

in dark or dull light, epoxy
resin sealed. Size approx. lin. dia. by iim. thick.
Rated at 500 MW, wire ended. 8/6 with circuit.

INSTRUMENT BUZZER

6-12 volts, adjustable tone, a very neat metal
cased U.8.A. made unit, approx. liin. x lin. x
#in. thick. 8/8 each.

12 VOLT SOLENOID

For energizing Reed Switches,
ete., gize approx. 1%in. long by
14in. diameter. Hole through
Solenoid approx. %in. 8/8 each.

MINIATURE

WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 8 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at 3/8
each, 88/~ dozen, your assortment

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 10{- post free.

AC FAN

Small but very power-
ful mains motor with
53in. blades. Ideal for
cooling equipment or
as extractor. Silent
but very efficient. 17/6,
post 4/6. Mounts from
back or front with 4BA §
serews. !

DRILL CONTROLLER

Electronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power
at ali speeds by ﬂnget‘-
tip control. Kit in-
cludes all parts, case,
everything and full instruo-
tions 19/8, plus 2/6 post
and insurance, Or available
made up 29/6, Plus 2/6 post.

QUICK CUPPA

Mini Tmmersion Heater, 350w.
200/240v. Boils full cups in about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby's food, ete. 19/8, post
and insurance 1/6. 12v car model
also available 19/6.

The Full-Fi STEREO SIX

The amplifier
sensation of the year

You will be amazed at the
fullness of reproduction and
at the added qualities your
records or tuner will
reproduce. Built into metal
cabinet elezantly styled and
teak finished to blend with

modern furnishinge, this amplifier uses an integrated solid atate circult with
an output power of 6 watts R.M.S. split over the two channels. The amplifier
is 1deal for use with normal pickups and tuners, it has a double wound
majns transformer and ganged volume and tone controls—also switching
for Mono to Btereo, tuner or pick-up. Other controls include “‘treble lift
and cut”, “balance” and separate mains on/off switch. Price is £9.9.0,
plus 7/6 post and insurance. Bpeakers (with tweeters) in oiled teak finish
cabinets to match amplifier, £8.8.0 per pair.

COMBINATION DIAL SWITCH

Three separate settings of the dial are neceseary before this can
B§ be switched oo or off. Combinations can be changed as required.
k7 A ;lsefulhsvntnh for security or novelty. Contacts rated at 1 amp.,
36/- eac

ELECTRIC CLOCK WITH 20 AMP SWITCH

Made by Smith’'s these units are as fitted to
™many tup quality cookers to control the oven.
The clock is maing driven and frequency con-
trolled so it is extremely accurate. The two small 3
dials enable switch on and off times to be accu-
rately set—alzo on the left is another timer or

alarm—this may be set in minutes up to 4 hours.
At the end of the period a bell will sound. Ideal
for switching on tape recorders. Offered at only
a fraction of the regular price—only 45/-, less
than the value of the clock alone—post and #
insurance 2/9.

NICAD RECHARGEABLE BATTERIES

36V 500mA size 14 x 13in. dia. type ref. DKZ500 really
powerful will deliver 1 amp for 3 hour. Regular price 32/6 our
price 17/6 each. New and guaranteed. Other voltages avail-
able, single cell 12V 8/6, 10 cell 12V §5/—.

o THIS MONTH'S SNIP
Horstmann ““Time and Set”’ Switch

(A 20 amp 8witch.) Just the thing if you want to come
home to a warm house without it costing you a fortune.

You cau delay the.switch on timé of your electric fires,
ete., up to 14 hours from setting time or you can use the
swltch to give a boost on period of up to 3 hours,

Equally suitable to control processmg Regular price
probably around £5. Special snip price 28/6. +4/6 post.

MOTORISED CAM SWITCH

Made by the famous meter company Chamberlain and
Hookham, these have a normal mains 200240V motor which |
drivea a ratchet mechanism so geared to give one ratchet [}
action per minute on a wheel with 60 teeth thna a complete
revolution of the cam takes place in one hour. The cam
operates B switches (6 changeover and 2 onjoff thus 480
circuit changes per hour are possible). Contacts, rated at 15
amps have been set for certain switch combinations but can,
no doabt, be altered to suit a special job. Alsc other awitch
waders or devices can be attached to the shaft whieh extends
approximatety one inch. 47/6, p. & ins. 4/6.

{ - § -} DISTRIBUTION PANELS

Just what youn need for work bench or lab.
4x13 amp sockets in metal box to take
standard 13 amp fused plugs. Supplied complete with 6 feet of heavy cable and
13 amp plug. Similar advertised at £5. Our price 39/6,+4/6 P & I.

= G.E.C. 13A SOCKETS
il Opportunity to re-equip vour house or workshop, -or if a con-
nr tractor, to stock up for future jobs. We offer bakalite 13A sockets
d for flush or surface mounting made by the famous &.E.C. com-
d pany and liated from 6/6 each. YOU CAN HAVE A BOX OF 12

flush type 24/-, surface type 29/6, post and ins. 4/6. (Gross or
more carriage free.)

HI FI BARGAIN

FULL F1 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered, pro-
duced by one of the country's most famous makers. It has a
die-cast metal frame and js strongly récommended for Hi-Fi
Ioad and Rhythm Guitar and public address. 3
Flux Deneitity 11,000 gauss—Total Flux 44,000 M&xwells—
Power Handling 16 watts K.M.B, Cone Moulded fibre—Freq.
response 30-10,000 c.p.s.—eupecify 3 or 15 ohms—Mains re-
sonance 60 ¢.p.s.—Chassis Diam. 12in.—12%in. over mount-
ing lugs—Baffle hole 1lin. Diam.—Mounting holes 4, holes
-——t%in. diam, on pitch circle 11jin. diam.—Overall height
biin. A £6 speaker offered for only £3.9.8 plus 7/8 p. & p.
Don’t miss this offer. 15in. 30 watt £7.19.6.

INDICATOR LAMP
Panel mounting consists of neon
lamp in red Plastic lens with
resistor in leads for mains opera-
tion. 2/8 each. 24/~ dozen.

12v BLOWER

Heavy duty motor with centrifugal
blower coupled to one end. Ideal
for car heater. 12/8, plus 4/6 post.

RADIO STETHOSCOPE
Easiest way to fault ind—traces signal from aerial
to speaker—when signal stops you’ve found the
fault. Use it on Radio, TV, ©
amplifier, anything — com- *,
plete kit comprises two special
transistora and all parts inclu-
ding probe tube and crystal
earpiece. 28/8—twin stetho-
set instead of earpiece 11/-
extra—post and ins. 2/9.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA (Class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PPY, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
18/6, plus 3/6 postage.

PROTECT VALUABLE DEVICES

From thermal run-
way or overheat-
ing. Thyristors, rec-
tifiers, transistors,
etc., which use heat-
sinks can eaaily be
protected; simply
make the contact
thermostat part
of the heat-sink.
Motors and equip-
ment generally,
can also be adequately pmtected
by baving thermostats in stra-
tegic spots on the casing. Qur
contact thennoat.a.t has a calibrated dial tor seth.ng
between 90°-190°F. or with the dialremoved range
setting is hetween 80 to 800°F. Price 10/-,

TELESCOPIC
AERIAL

for poratable, car radio

or transmitter. Chrome pla-

ted—six mections, extends from

7+ to 47in. Hole in bottom for §BA.
screw. 7/6.

REED SWITCHES
Suitable for dozens of different applications, such
as burglar alarms, conveyor belt switching. Theae
are simply glass encased switches which can be
operated by a passing permanent magnet coil. A
special buy enables us to offer these at 2/8 each, or
24/- dozen. Suitable magnets are 1/- each.
: 5A, 3 PIN SWITCH
SOCKETS

! An excellent opportunity to make
that bench- dis board you have
needed or to stock up for future
jobs. This month we offer § British
} made (Hicraft) bakelite flush
mounting shuttered BA switch
sockets for only 10/- plus 3/6 post
and insurance. (20 boxes post
free.)

MOVING COIL METER BARGAIN

Panel meters are always being needed and they
are jolly costly when you have to buy them in a
hurry—so you should take advantage of this offer:
2in. moving coil flush mounting meters nnly 9/6.
These are actually R.F. meters and cost about £3
each but it you don't want them for R.F. then all
yon have to do is to remove the thermocouple
and you will have a 2-3 mA. meter which you can
make into almost anything by adding shunts. or
series resistor. New and unused.

MAINS MOTOR
Precision made —ag
used in record decks
and tape recorders—
ideal also for extractor
fans, hlower, heater,
etc. New and perfect,
Snip at 9/8. Postage
3/ for first one then
1/- for each one
ordered. 12 and
over post free,

You never need buy another battery for your
transistor radio. Stupendous offer this month—a
6-9V Nicke} Cadmium battery stack together with
a mains operated charger which you mount on the
back of your set. The mains flex unplugs so the
set remains completely portable. Offered for.less
than the cost of the batteries alone. ONLY 29/6
plus 3/6 post.

TIMED SWITCH OR

MEMORY JOGGER
1f you are the forgetful type this can save you
embarrassment. Pre-settable up to 12 hours,
operated by clockwork motor so can be used in
car or anywhere independently of the mains.
Bwitch rated at 15A, 260V can control any type

of alarm, 29/6d. less than half the current list

price. Brand new and unused.

‘Where postage is not stated then orders
over £3 are post free, Below £3 add 2/9,
Semi-conductors add 1/~ post. Over £1
post free, 8.A.E. with enquiries please

ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH

Also 102/3 Tamworth Road, Croydon
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the world’s most advanced high-fidelity amplifier

This remarkable amplifier has been in production for some months, and now that we have caught up with
the backlog of orders, we can supply the IC.10 promptly. We wish to apologise for the delay in reaching full
production which was due to circumstances beyond our control. We hope that now you can purchase the
1C.70 without difficulty, you will enjoy to the full the great possibilities this unique Sinclair device offers.

The Sinclair IC-10 is the World's first monolithic integrated
circuit high fidelity power amplifier and pre-amplifier. The
circuit itself, which has an output power of 10 Watts, is a
chip of silicon only a twentieth of an inch square by one
hundredth of an inch thick. This tiny chip contains 13
transistors (including two power types), 2 diodes, 1 zener
diode and 18 resistors, all of which are formed simultane-
ously in the silicon by a series of diffusions. The chip is
encapsulated in a solid plastic package which holds the
metal heat sink and connecting pins.

Monolithic 1.C.’s were originally developed for use in
computer and space applications where their extraordinary
toughness and reliability were even more important than
their minute size. These same advantages make them ideal
for linear applications such as audio amplifiers, but hitherto
they have been confined to low power applications. The
IC-10 thus represents a very exciting advance. Not only is
it far more rugged and reliable than any previous amplifier,
it also has considerable performance advantages. The most

&
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importan"( are complete freedom from thermal runaway due
to the close thermal coupling between the output transistors
and the bias diodes and very low level of distortion.

The IC-10 is primarily intended as a full performance high
fidelity power and pre-amplifier, for which application it
only requires the addition of the usual tone and volume
controls and a battery or mains power supply. However, the
1C-10 is so designed that it may be used simply in many
other applications including car radios, electronic organs,;
servo amplifiers (it is d.c. coupled throughout) etc.

The photographic masks required for producing monolithic
1.C.'s are expensive but once made, the circuits can be
produced with complete uniformity and at very low cost. So
we are able to sell the 1C-10 at a price far below that of the
components for a conventional amplifier of comparable
power. At the same time, we give a 5 year unconditional
guarantee on each IC-10 knowing that every unit will work
as perfectly as the original and do so for a lifetime.

Telephone OCA3 52836



TOWATT NN
RGUIT AMPLIFIER

m Specifications

Power Output 10 Watts peak, 5 Watts R.M.S.

continuous.
Frequency response 5 Hz to 100 KHz+-1dB.
Total harmonic distortion  Less than 1% at full output.
Load impedance 3 1o 15 ohms.
Power gain 110dB (100.000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 0.4 x0.2 inches.
Sensitivity 5 mV.
Inputimpedance Adjustable externally up to

2.5 M ohms for above sensitivity.

W Circuit Description

The circuit diagram of the 1C-10 is shown on the right.
The first three transistors are used in the pre-amp and
the remaining 10 in the power amplifier. The output stage
operates in class AB with closely controlled quiescent
current which is independent of temperature. A high
level of overall negative feedback is used round both
sections and the amplifier is completely free from cross-
over distortion at all supply voltages. Thus battery
operation is eminently satisfactory.

® Construction

The macnolithic 1.C. chip is bonded onto a gold plated
area on the heat sink bar which runs through the package.
Wires are then welded between the 1.C. and the tops of
the pins which are also gold plated in this region.
Finally the complete assembly is encapsulated in solid
plastic which completely protects the circuit. The final
device is so rugged that it can be dropped thirty feet on
to concrete without any effect on performance. The
circuit will also work perfectly at all temperatures from
well below zero to above the boiling point of water.

GUARANTEE

Should you not be completely satisfied with
your purchase when you receive it from us, your
money will be refunded in full at once and with-
out question. Full service facillties available
to all purchasers, Goods sent postfree In UK.
and Overseas ‘by surface mail. Air-freight

charged at cost.

SINCLAIR RADIONICS, 22 Newmarket Road, Cambridge
Telephone OCA3 52886

ABOVE SHOWS ACTUAL
SIZE OF IC-10.  °

TO RIGHT, VIEW OF
AMPLIFIER MAGNIFIED
625 TIMES.
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= Applications

Each 1C-10 is sold with a very comprehensive
manual giving circuit and wiring diagrams for a
large number of applications in addifion to high
fidelity uses. These include public address,
foud-hailers, use in cars, inter-com., stabilised
power supplies, electronic organs, oscitlators,
volt meters, tape recorders, solar cell amplifier,
radio receivers.

The transistors in the 1C-10 have cut off
frequencies greater than 500 MHz so the pre-
amp section can be used as an R.F. or LF.
amplifier making it possible to build complete
radio receivers without any additional transistors.

SINCLAIR

The complete I1C-
70 with the man-
ual and 5 year
-, guarantee costs

:l SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE.

] Please send post free...... 1C.10 Unit(s) for which 4 i
|

1

|

enclose £......... F— d. cheque/P.0./money order i
NAME ..o it Fomamat - el ey

ADDRESS ............ PIETTETY...cocoressr MY YT TP ETIT LS B |
‘ i
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Fully guaranteed PERSONAL CALLERS WELCOME ﬂUMU ALL valves
Individually packed Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
MANY OTHERS IN STOCK include Cathode Ray Tubes and Speeial Valves, UK, Orders

V A L V E S up fo 10/~, 1/-; 10/- to £1, 2/-; over £1, 2/- per £1; over £3post free. C.0.D. 4/-exira brand
2134 8/- | ECF82 6/6 [ KT66 21/- | RG1-240A | UU5 7/~ | X66 /8 | 184 5/ [ 5AL74G 5/- | 6ACT 3/~ 60W4 13/- | 124T6  4/6 | 80 78
ARs g;— ECH35 115_ KT67 45;- 28/~ | UY21 10/8 | X76M 7/- | 185  4/¢ | 5B251M40/~ | 6AGS 2/8 3/ | 12AT7 4/~ |81 9/~
ARP3 3/~ | ECH42 10/~ | KT7L 7/6 | 8P6l 8/3 | UY4l 9/— | X118 8/ | 1T4 8/- | 5B252M35/— | BAGT 6/ 6E5 8/- | 12ATTWA | 83 14/-
ARP12 3/6 | ECH81 5/8 | KT76 7/~ | 8TV280/40 | UY85 5/9 | X145 8/- | 2A3  5/- | 5B254M 36/ | 6AB6 11/6 | 6EAS 9/ 6/6 | 84 5/~
ARTP1 6/- | ECH83 8/6 | KT88 28/ 0/ V246A/1H§ Ysg 2/3 ggzl 46;— 5312551\%51 gﬁ.lrgs g;— 2%587 1;;— gﬁ% g;g ggﬁ 742
ATPS  2/3 KTZ63 7/- | 8TV280/80 /~ | Y6 - E — -~
BD78 405_ %g%gg 83;9 L63 3;6 l90[— VL8631 35/ | Z800U 29/- | 5SRAWGA SR4GY 10/6 | 6AK6 12/6 | 6F5GT 8/- | 12AX7 6/~ | 3074  5/6
BL63 T0/~ | BCL83 10/9 | ME4 5/ | SUB1504 VP23 8/6 | Z801U 25/- 27/6 | 5T4  7/- | 6AK7 6/~ | 6F6G  4/- | 12AXTWA | 315C  g5/-
i 10/ | VP133 9/ | Z900T 12/- | 3B7 5/- | 5UAG  4/6 | 6AKS @/— | 6F7 8/- 10/~ 1 3574 70/
BIss 1o | BOLSS 8/8 M4l 8 tTDosso ' | VRoo 76 [ 1B22 30/ | 3B24 14/~ | 5V4G  7/6 | 6ALS  3/- | 6FSG 5/ | 12A¥7 10/- | s6a4n d0)-
BT45 150/- | EFS6. 3/ | MHLDG 7/6 70)- | VR105/30 | 1G6GT 6/ | 3D6  3/- | 5X4G  8/8 | 6ALSW 7j- | 6F12 4/ | 13BAG6 6/ | 3554 ay/e
BT83 85/~ EgggA g;— ML§ g;— TP22 5/ 6/— | 1ID8GT 6/— | 3E29 50/— gYaGT 5/6 gﬁg g;e ggig ;— iggﬁg g;a 446 8/~
cviz  8/- - | N34 - | TP25 5/~ | VRI150/30 1G6GT 6/~ | 3Q4  7/6 | 5YSWGB - - 703A 30/
Cv103 4/- { EF40  9/8 | N78  15/- | TT11 s;— /3/_ 1L4 2/6 | 3Q5GT 6/— 15/- | 6ANE 20/- | 6F32 /- | 1208 3/- | 7054 20—
ovals BpL %g;g 042 6/~ | TT15 55/~ | VUSS 7/- | 1LAG 6;— 384 5/9 | GY3SWGTB gﬁg 12;a 6Fss 2 ;E i 1g;- 7158 50/
| (matche 0B2 - | TTR31 45/- | W1l8 8/- | 1LC6é 7/- | 3v:+  8/- -~ - _
pairs) 120/~ ggo ﬂg 0cs ;6 TZ0502 45— W119 9;- 1LH4 g/— §D17 . g;— e Z;e gﬁggw g;- gggﬁr 159 E{;’,ﬁ,’é g;g Z%Z)A s%;—
CV3l, oD3 /- | TZ20. 16/- | X65 5/ | IR /- | 541736 5/ = = i 807 9
(Smgle)ml— EF85  6/8 | oz4A 5/ eT4wA1p/- | 1oksm & 1508 2l
EF86  8/3 J - | 12Q7GT
owsl e\ prss 5 i tibe, 7:| TRANSISTORS, ZENER DIODES etc. |3, 7| g o .
EFOL: §/- - 2 6 | AF1l4 5/~ | CRS81/3010/- | JE19A 23/6 | 676 /6 | 12867 4/8 r
D17 8- PC86 10/3 | OA5  2/6 | OC20 15/ | OC202 12/ /- 8| 1 6 | 5258 Gor
DALOD 26 | omoe 8| BCOT 91| OA7  4/- | 0CS5 10/ | ryp; gy | AFIIE 6/6 | CRSI/3s | JK20A 178 SIGW 8 | I2E7 8- | GOk G5k
/- | PCO00  9/6 | OAlo 3/- | OC33 8/ AF117 5/ 11/8-; JE21A 12/8 | 637 /- 1 =
DAF90 7/6 | EFiSS /8 | Tocad o6 | 0A& 51~ | OGal 6 | LN2LB lgf‘ AF118 10/~ | CRS1/40 JK100B15/- | 6J7M 8/ | 1281701y | 843 lgf—
DD41 4/~ | BFI84 7~ |\ pGgy 98 | 0ATD  2/- | 0C4Z  B/- | 1nae 4 | AF12s 7/6 12/8 | maTi00 7yp | SKSGT 8/- | I28N7GT | 0 o)
Ditas 10/~ | BLSL 181 TCRho 66 | OATS  21- | oods s | IO 4 | ATEE 27| GRENRe | MATOLES | Gile § | onny §S fus 4/
5 - | PCR80 0A73 2/~ | O = - - -
B 5B 4T glown W) oa0 w | mmav | dmm oS do | MERALL) Sen an ey g B 8
DF92 5 ) - -~
DF96 7/6 | BL35 5/~ | PCF86 9/3 | 0A8L 1/8 | 0C72 4/6 | 2N1090 7/6 | AF178 19/8 MPF10410/- | GK8GT 7/8 [ 1497 15 | 997 5/-
DKoz 9/~ | BL4l 10/3 | PCFR0I 9/9 | 0A90 1/6 | OC73 11/- | 2N1091 9/6 | AFY19 22/6 | CR8525/025 | MPF10510/8 | 6K25G 16/ 19AQ5 5Jp | 9984 4/-
DRSS 79| BEs0 '8/~ | boraoa1dr | okmd B | 0osk oI~ | anisey oy | ASTRS B8 | cpgyg o | RASSOSAR | Gt |10me 1gie |5, 00
DL63 8- g | SCFB0514/- | 0A202 2/~ | OC 3 ABY28 5/6 15/- | 1963 80/ | yeor  TgiT
DES? 41 | EIS 8 | Forsosiais| oasis ave | Ooeip i | 2o o | AN IaG| A8 | RASSIOAE| oyq Wi ieds s 1R 95
i /6 | EL85 7/8 | PCLal of- - | OCBLUMB/- | Aazi2 o) xs101 18- | SL84 81 _ | 2051 8/
Efgs g/_ ELO5  &/3 | borgs 9. | QAZ20011/ 51 /I~ | BCl07 8/6 | GET108 4/ /=1 6N7G  5/9 | 20A1  85/- | o739  g5/-
DILS10 12/_ EL360 22/- | poLas 13- | QAZ20110/— 0032[.)13/- Ac126 6/6 | BCYSL 6/6 | GETIL5 9/- | ZRIL 5| P25 13/ | 20P4  20/6 | soinc g5
EM31 5/- | PCLs4 86 | OAZ202t0 | G5Ggy 5 | ACi2r 7/6 . _ | GET118 8/- | Z Range 687 7[- | 25L6QT 7/8 | 4313C 20/—
DYB6  6/- 3 /8 | 0AZ206 8/8 AC128 66 | SR8l /| GETeTR @) | Zemerdiodes | 6847 7/ | 2575
Dvs7 6/6 | TuSh 7| ToLsg sy | OAZAT 98 883?;3 e AClrs gi0 | BF¥E2 afe | GREE Mo 8/6ea. | GSATOT 6/8 ‘2526GT11;— e
beor 18- | — | PFL200 QAZBto | oc123 10/ | ACY17 8/6 | BSY2T 6/- Z2A range | 68C7 7/~ | 28D7 /- | 5656 6l
ESsCC '8/ | EMST 11/ o) | 0AZ213 6/6 | 0C122 1000 Slig §I° | Bayas 5 | GISM 4/6 7 68CTGT 5/- | 30C15 15/~ | 5704 o/
TS B | ENT, |z G| SAK | GG U8 ASVIS de | Dol | omus o) sendinee | e o | 6 W (0 3
" — | PL i . | ACY28 4/. | BYZ13 5/- = 5/—ea, 7 - a
%‘{30“& 3;6 Eggé g;g Pros gﬁ 0C16 15/~ 88}?3 gL AD140 18/ ggﬁs sivg;- HG5001 2/~ szg;;e ggg;g’l‘ ;g ggg%l %g;— ‘;323 ’fﬁ;ﬁ
I PI83 7/- | 0C22 10/~ | oCi7l @)~ 6 15/- | JK10A 15/- —ea, - | 060 7ie
Eﬁ‘igmg% EYSS  8/6 | pLsd 6/8)0C25 7/6 | OCI72 7/6 | AEYL115/- | CRSL/10 5/ | JK10B 15/~ | Z8 range 68K7 7/- | SUFL1218/~ | dogs 7;_
EYSL  2/8 500 13/8 | 0C26 5/~ | 0C200 7/6 | AEY1212/6 | CRS1/20 9/6 | JKLIA 12/6 fBea. | SSLIGT 6/6 | J0FLL3 /8 | goq5 -
EAT6 7~ | Ez40 83| Pxa 14/ 6SN7GT 6/ | 30FL1415/8 8/
EATOS08I- |Ez41 816 | PX25 19/6 | U12/14 7/-| DC MOVING COIL METERS 84876 141 | SHQIGT 7/8 | 30Lls 17/- s gg;‘_’
EaFas 9;5 %%210 gl— PY33 10/9 U1§ (1 200p.A 2” round panel sealed 22/6 GA‘U% 5;_ Py ;a P15 16;: 8013A 35/—
EBOL 2/~ | by, /- ;ggg gla U2 14/6| (mA 2” round panel sealed . 21/6 | gaX4 8/~ | 6V6GT 6f- | 30P1D 1a/_ | 8020 80)-
EBC3y- 8- | FVO00 o | DI8 BB U6 148 gma 2” round clip fix panel or pro}. 20/~ |6B7 56 | 6VeM 8/ | 30PLL 14/ | 001 8K
RBoAL g;g FWajs00 | PY8s ;;— US2  4/6| 0-30mA  2}”round panel 1158 i 13;; ozl 5;9 ggg}ﬁflg/“ 9008 8/6
e ~|uslL  8/-| SOmA 23" square panel 25/~ | §pag  4/8 | 6X5GT 5/6 — | 8004 2/6
BBEe) g;g T8 | e g;g vial 14/~ T5mA 21" plug-in e we o Y- | gpay 12;6 6Y66 sL 35L6GT g;- 9006 - 2/6
EBF89 6/~ | ¢1/870K QQV03-10 U404 6’8 100mA 14” round panel 5 .. 17/6 | 6BE6 5/8 | 6-3012 14/~ | 35W¢ &/~ | C.R. Tubes
EC53 8/~ S 5/~ | USOL 19/8 1 jopnA 2:”round panel .. .. .. 19/~ |6BJ6 8/6 | 624  b/- | 3543 10/ | E4504/B/16
. EC7T0 4/~ - 06-4 UABC80 6/~ " 716 | 6BIT 7~ | 7B7 7]- | 3524GT 86 =
o i G50/2G20I QQV06-40 UAF42 10/6 500mA 21" round panel CRLyGTA 7Cs 1478 | 3525GT 6/ | 09 75/
Eégg 8;: G120/1B Vool | UBC41 /8| 300mA 24" square panel 22/6 i1~ | 769 ol | 37 - | voRor d2/6
ECC33 12/- | aM4 45;- 3 ]:oo/- UBFB0 6/6| 20mA 2” round panet 17/6 | 6BQ7A 6/9 | 7C7 6/-| 38 4/~ | VCR139A
ECC35 15/8 | quso g8/~ | Q8150-15 UBF89 ;E 25amp 34" round proj. 27/6 gg%g %g;_ g%w 1§;g ggcnecr 23’8 et 17585_
- 80 _ 51750/
o 259 G732 96| (aporio fo UCHi2 10/8 | R.F. METERS 6BWE 15/6 [ 7Q7  7/- | 50EH5 12/- | VCR517B
ECoss sf6 | OZ3¢ 18| 44106010/~ | UCHSL 7/~| 120mA 23 round panel 32/~ | 6BW7 13/- | 7V7 5/ | 50LSGT 8/6 55/~
EcCa4 6/- | H30  3/6| ggia2 8- | UCLS2 7/8| gamp 2” round panel 22/6 | 6C4 8 | 7v4  9/8157 6/~ | VCR517C
ECC85 5/6 | HL23DD QV04/7 8/- | UCL83 10/3 o 6CEG  2/8 | TZ4 7l- | 68 6/ 45/~
ECC86 8]— 5/- | QQz04-15 UF4l 10/6 | 29/41ft. AERIALS each consisting of ten 3ft. fin. | 6C5GT 6/— | 9D6 2/6 | 59 6/- | 5CP1 80/~
ECCSS 7/- | B4l 4/ §7/86 | UF80 7/ | dia. tubular screw-in sections. 11t. (6-section) whip | 6C6 4/~ | 10F9 9/~ |75 5/6 | 5FP7  28/7
ECCIBQ 3;6 KT?(? 3%8 1}32 Lg;‘ g{'ig 1%% aerial with adaptor to fit the 7in. rod, insulated base, gg}slcﬁ g;g }({gy %z;f Zg g;; Elé%o ngblas
-~ tay plate and stay assemblies, pegs, reamer, hammer, CLS 99 | 1248 3/6 | 78 51— M625 o
ECF80 KT63 4/~ | R19  7/6 | ULsd 88| S pLaanc s e [ / / /— | 6 15/
etc. A y brand new and ready to ——
erect, in canvas bag. £3.9.6. P. & P. 10/6. ALL OVERSEAS ENQUIRIES AND ORDERS
P- c . RAD I 0 I.T D. FIELDTELEPHONES TYPE"F" housed In portabie Please address to
cases. 11 for in- and =
170 GOLDHAWK RD_ w,12 out-doors for up to 10 mlles. For pair including bat- C°l°m°r (EIECtronlcs) Ltd-
’ teries and 1/6th mile field cable on drum. Completely | 170 GOLDHAWK ROAD, LONDON W12,
(01) 743 4946 new, £7.10.0. Slightly used, £6.10.0. Carriage 10/-, Tel.: 01-743 0899

TRADER SERVICE SHEETS [ | s | v
6/— each plus postage

We can supply Trader Service Sheets for

most makes and types of Radios, Tape

Recorders and Televisions—Manuals for some. -
1 List == "

q Iflist is required

available at 2/— | . = 5
plus postage indicate with X

Cheques and open P_O.s returned if sheets not
available.

OAKFIELD ENTERPRISES

LIMITED

30 CRAVEN STREET, STRAND
LONDON wcC2
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From
Address

enclose remittance of.

(and a stamped addressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY (September PW)

est. 1943 JOHNSONS 7ei: 24864

VHF and Short-Wave kits for the
Amateur enthusiast and constructor.
For 2 and 4 metres, the unique two
transistor model SR2/P, 70-150Mc/s,
75/-, p.p. 4s. New super 5V all-
wave, all-band kit, also "Mini-Amp”
self-contained, cabinet, size a mere
4% x 3% x 23. Write today, enclosing a
stamped addressed envelope for
interesting free literature, and details,
direct to

JOHNSON’'S (RADIO)

St. Martin’'s Gate, Worcester



Mon.—Sat. 9 a.m.

R.S.T. vALVE MAIL ORDER co. .30,
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 Bt

1A7  7/9| 6BQ7A 7/- | 6K7M 8/6 | 7Y4  8/8 | 20P5 20/ | 80 7/6 | DF9s  7/8 | ECF80 /6 | EM80 7/8 | PC97  8/9 | RG5/50080)- | UF8Y 70
SBRT 17/ | 8K7G 2/ | 9BWG 7/~ |25A¢ 5/9 |85A2  7/3 | DH77 4/9 | ECFS2 6/ | EMSL 8/3 | POCS4 6/8 | Biag . 40
1Hs 7/~ | OBRS 12/8 | 6K7GT 4/6 | 10C1 12/8 | 95LEGT 7/- ,160B2 11/6 | DES2 /8 | ECH21 19/6 | EMsd  7/6 | PoCsD 10/6 1 8P4 8/- | UL84 7/
1LDy  8i-|6BsT Bb/-|BKE 26 |10C2 12/8 | 25Y5 6/ |'150C4 9/6 | DEOL /- | ECH35 11/6 | ESUI5020/ PCC18910/6 | P41 5/6 | UMBO  5/6
INGGT 8/- | 6BW6 14/6 | 6BESM 11/8 | 10F1 14/9 | 25Z4  6/3 | 801 9/6 | 9K92 9/~ | ECH42 11/~ | EY51 7/6 | PCF80 6/9 | SP61 51 | UUS g1/
1R5 6/ | 6BW7 13/- | 6K8G  8/- | 10F3 18/- | 2625 8/~ | 807 9/- | DES6  7/9 | ECH81 5/9 | EYS6 7/- | PCES3 6/6 | BTV280/80 | UU7  S1)-
184  5/8 | 6C4 /- | 6KBGT 7/- | 10F9 10/8 | 2626  §/6 | 813URA. DL66 25/- | ECHBS 8/6 | EZ35 6/~ | PCF84 8/~ 95/~
185 4/6 | 605G 5/~ | 6K25 15/~ | 10F18 8/~ | 28D7 9/8 120/~ | DL92 /3 | BCL80 5/9 | EZ40 8/3 | PCY86 O/- | SUL 19/6 | UUS  8/3
lra  4/-1 608 B/0)6LL 12/ | 10L1  8/-|30CL  6/9|818 75/~ |DLI3 4/~ | ECLs3 7)- | E44l  9/8 | PCFS01 99 8U215012/8 | UY21
8A4 4/ 8CSG 8/- | SL8G  7/9 | 10LDI110/6 | 30C15 15/- | 866A 16/~ | DL94  6/9 | EGrss 10/3 | EZS0  5/8 | POF802 918 | TaL 1
3Q4  7/9 | 6CD6G 24/- | BL18 @/~ | 10P13 13/8 | 80C17 18/ | 964 5/3 | DL85  7/8 | gCL8s /- | EZSL  5/6 | PCF80515/— | TDD4 8/8 | U¥S5 8/5
895 7/~ |8CHS  7/66Q7G 8/ | 11ES 70/ | 30C18 15/ |1625  6/8 | DLO6 7/8 | EoL1soo | GZ30 10/~ | PCF0818)— | G0 718 | YMP4G 17/~
6CW4 /8 | 12AT6  4/9 | 30F5  17/- | 4022AR67/- | DM70 6/ 80/- | ©GZ32 10/- | PCF80815/8 | Ul4  7/6 | VP4B 25/-
3ve /9| 8D6  B/076BATM 7/- §13AT7 6/ | 30FLL 16/~ | 5763 12/- | DY8S6 6/- [ mmo g0/ | GZ34 11/ | PClan . 709 | Uls 35/ | VR105/30
SRAGY 10/6 /- | 12AUG  5I8 | 30FLI2 18/~ | 7193 2/- | DY87 5/~ | EFg74 9/ | KT36 18/ | PCL83 10/3 | U25  1g
5U4G  5/6 [T, 18/6]68G7  6)-|12AU7 5/9 | BOFLI415/6 | 7475 14/ | E8SCC 12/- | EF39 8/ | KT61 17/6 | PCL84 8/8 | U26  18/6 | VR150/30
5vag 8- | SESC &/- 1 68H7  8/8 | 12AX7 6/8 | 30L15 17/~ | A6L /6 | EAs0  8/6 | EF4l 10/ | KTes 21/- | ECL8S  9/3 | U78 .
sysGr g/-|SESG 8/~ | 6877 8/~ | 12BA6 @/-|30L17 17/)- | ATP4 2/3 | EABCS0 8/8 | EF50 5/ | KT81 35/~ | PCL86 9/8 | Ulol 14y
674G 7/~ | SESG 8/8 | GSKTGT4/9 | 19BEG 63 | 3oPl2 18/- | ATPS 12/- | EAF42 10/~ | EFS0  4/3 | KT8l (7108 PENA420/- (U251 16/3 | VI3l 80/-
6/30L2 15/ | 6F11  8/8 | 6SL7GT 6/~ | 12C8GT ol_ 30P19 15/~ | ATP7 8/8 | EBA 10/~ | EFgs  7/- - | PENB420/- | U301 1g/6 | YULLL 8/9
6A7  15/- 3 88 T ale | 0FLL 16/- | AU2 80/~ | EBOL 8/~ | EFes 6/ | K138 30/~ | PEN45 7/- U403 /6 | YUL20 12/6
sAsG 1gje | SDIf 12/8 0807 ;f by sfa 80PLI318/8 | AU5  8/9 | EBC33 8/6 | EF89 5/6 | KTW6L 8/6 | pEN4s 4/ | U404 7/ YB3 B
SACT 41~ | 6Faq 1af | qUSG. “Hfg | 1akseT 91 | SOPLLA 1SS a0 4 EFOL 20 | KIZ41 6.\ PLss  10j9 | USCl 88/6 | WEIM 1%/8
BAKS  B/-| gros 15/~ | 6V6M 12/~ | 12KBGT 8/- | 35A5 11/ | AZsl 10/ [ EBCSO 4/9 . wroo gyg (ML4 17/6 | PL8L 8/~ | UABCS0 8/6 XPi-5 5;
6ALS 8/ | F2 14;: ovee /6 | 12Q7GT 6/- | 3516 9/~ | CBL31 16/- | EBF80 7/6 | EFog 15/ | ML6 7/6 | PL83  8/8 { UAF42 10/6 XBG-1-6101:
BAMS  4/8 | gr39  “9/9 | 6VGGT 6/6 | 128A7 8/- | 30W4 4/8 | CCH35 15/- | EBFSS 9/~ | EF18S 6/6 | MsP4 10 | PLsa  7/6 | UBCAL 813, Y83 78
8AMB  3/8 | 66 o/g | 6X4  4/6 ! 12907 8/ | 5% o | CL3s 20/~ | EBFE9 /6 | EF184 7/~ | MUl4 7/ | PL84 7/- | UBCSL 9/8 Tubes
8AQS 6/3 6&6 3/~ | 6X5G _ 4/8 | 198H7 8/ 35Z4GT 8/8 | cy30 12/6 | EBL1 14/~ | gL3s 8/6 [ MX40 12/8 | PL500 14/6 | UBF80 7/— 3EGL 85/~
SAB7G 16/~ | 6JoM 9/ | 6X5QT 6/- | 12877 8/9 | 3325 8/-|C¥Sl '8/6 | EBL2L 19/~ | EL33 12/ | N78 18/~ | PX4 14/~ | UBFse 78 3FP7 20/~
4, 4/~ [7B6  11/8 | 128K7 4/9 ; 87 8/8 | DAC32 %/~ | EBL3I 27/6 { EL34 10/6 | N108 25/- | P¥83 10/ | yccoss 8/8 | ECP1 b5/~
6AUS 5/~ | 6J6GT 5/8 | 7B7 7i6 | 128R7 5/ | 42 8/~ | DA¥91 4/6 | EC90 b/~ | EL41 10/8 | NGT1 8/8 | PY81 5/9 | UCCS5  7/8 | CV1526 40/
6B4G 20/~ | g6 3/6 | 75  22/8 | 14A7 /6 | 5OB5  6/8 | DA¥A6 7/8 | ECCS1 6/ | EL42 10/6 | NGT7 55/ | PYS2 4/ | UCF80 8/8 | ACR181100/-
8B8CG  2/-|gr7M  8/6 [ 7C6 15/- | 19AQ5 5/~ | 50C5  8/8 | DCC90 10/8 { ECC82 5/9 | EL84  4/9 | 0A2 8/- | PY83  7/- | UCHA42 10/6 VCR7 85/~
8BA6  5/-) 657G 6/~ |7D5 8/~ |20DI 10/- | 50CD6G81/- | DF38 8/~ | ECC83 6/3 | EL90 /3 | o3 6/~ | PY800 /6 | UCHS1 7/- | vCR517B

6BE6  5/- | 6J7GT 7/6 | 7THT 6/6 | 20F2  14/- : 50L6GT 8/~ | DF70 9/- | ECC84 6/6 | BEL95 6/8 | 0Z4 4/8 | PY801 9/6 | UCL82 6/9 =
6BH6 8/- | 6R6GT 5/- | TR7 18/~ | 2011 20/~ | 75 9/6 | DF91 4/~ | ECC856 &/- { ELLSO 20/- | PC86 11/6 | R2 7[8 | UCL83 10/~ | VOR517C
8BJ6 8/- | 6K7 1/9 | 187 45/- | 20P4  20/- | 78 5/- | DF92 3/8 | ECC88 7/6 | EM34 21/- 1 PC88 11/6 | R19 79 | UF41 1076 48/~
SPECIAL 24 HOUR SERVICE DAFOL, DFL, DKSL DL!§2ETEI)0594.VALVES BI=si "
- > " > or . v -
OBSOLETE TYPES A SPECIALITY Special 24 Hour ©site DK96, DK96, DL96.. .. .. .. ém Pl tas
QUOTATIONS FOR ANY VALVE NOT LISTED . TRANSISTORS i
Express postage 9d. per valve. | Express Mail ﬁ%}ﬁ ;;s gggg w- gg% 3;8 ggg :;_ 80321) g/.
Ordinary postage 6d. per valve. C.W.0. No C.0.D. = =] = - 1D - | 0C83 J—
X A¥115 7/-|0C3b 11/8 | OC75 - -
Compleste rangs of T.V. Tubes available from £4.5.0, Order Seerce RIS 7;_ oo 4;6 8076 g;_ OCMDMOI—- gggg g;_
Manufacturers and Export Inquirles Welcome A¥117 7/-10C45  4/-{0CT?  8/-| 0082 8/-10C200 7/8

SEND S.A.E. FOR LIST OF 2,000 TYPES

MOTORISTS! | | PADGETTS RADIO STORE

Your Cortina Can Deliver 144 B.H.P. | OLD TOWN HALL, LIVERSEDGE, YORKS.
How ? By fitting it with a 3-litre V6 Tel. Cleckheaton 2866 '
Ford Zodiac engine. Practical Motorist Izg('tlglcazto: 1EJx-ll)it tgplg _21_6. Size 1c2\>7<9;<9inN_with outer case. Fitted
shows you how to carry out this inexpensive condiin: ol et et e, 1526 pine BIG valves. Clean
conversion. New é%’/’GSpeakters };viith built in tweeter 8 ohm or 15 ohm 6 watts
% Lotus 7 Road Test ) 5]

; Ex Washing Machine Motors, Single ph. 230 volt } H.P. 1425
s BMC 1100 and 1300 Data Sheets | | RPMAllpertect. 26/- o & pr oy o5 0 volt 4

ili ctifier 500mA, 800 P.I.V. . b id.

PRACTICAL 2/6 g}l/fogefgoze:fpost paid.o LV. No duds. 2/6, post paid

-
September issue Jap Ear Piece. Magnetic 8 ohm. Small and large plug. 1/11, post
On sale Friday paid. -
Reclalmed TV tubes with six months guarantee. 17in. t pe
~ August 15 AW13/88, AW43/80, 40/-; MW43/69, 30/~ léin. types, 17in

All tubes, 12/- carriage.

Speakers removed from TV sets. All PM and '8 ohms.

61n. round, 3/-, p. & p. 3/-; 6 for 24/, post paid.
REDUCED IN PRICE 6 x din., 3/-, ;.’zp. 3p/-;é,for24/-, ix;sl: aii. 7 X din., /-, p. & p.
TRANSFORMERS BFY52 Mullard Transistosx"/ h 1 3/ ;t6 fg(xif 34/-, post paid. 5in. round, 3ﬁ, p. & p. 8/-; 6 for 24/,
10-0-200-220-240 ~eac] post paid.
15-0-15 at 200mA OA70 Diodes 1/6 each Slot Speakers, 8 x 24in., 5/-, p. & p. 8/-; 8 for 30/=, post paid
Shrouded. Flying leads colour CAPACITORS b 1 9% P o » post paid.
e 12/6deach  [G500F Muitard. Poly, 64 each IndicatorUnit type Xx Bquipme iy & LT,
0:24 at0-5 amp— SWITCHES 116a VCRY7 tube. - single Valves Post 7d.. over 3 Valves p. & p. paid
48V at SOmA 7/6 each  7-way Pushbutton Units Mu metal screen ,ppiy 15 | poLss & | eBwr 2/8
RELAYS 2/p/c,of per unit 716 each and EF50 valves, g%g; §f PL36 5- | ex7 1s
$.T.C. Miniature Type 24 ALSO IN STOCK ) ‘ good gon;ilttogv EBFS0 8 | e o gt 5/
2p/cjo 8-24V D.C. 10/-each  Relay Bases, Knobs, Resistors, § ut not tested. Fooy  gio PY33 5/- e
S.T/.(?. MOinia;t\L/u’]e) Type 2150 ’ 0 Capacitors, Pots, Plugs, Sockets, 2(’]2/6. ca:;irxpage 1!(()43— %ngz 2;_ “2% ﬂg %’g?s g;g
4/pjcjo 10~ .C. — eac] etc., etc, P ntested Pye . ECC83 -~ PY:
SEMI-CONDUCTORS All componets NEW RDG, Ekco 17in, g%‘go };ﬁ %ﬁgg 5/- %3%11T Sff
BF115 Mullard Transist‘;)/r N S.V\(’i.o. and afdd 12_/fd forP. & P. T7\' Ts:/ts . g(l)xsh B0 S | Dol i ooy
— eac] end stamp for list. i 17in. sets - g U282 8/~ ~
W.E.C. Ltd . each, cariagé 15/ rocer o | vau gi— gggz{s‘% g"
V.E.C. ‘ Passenger traim, pepgg  gop. | Uogy =l GOy 5;2
74 THE STREET, ASHSTEAD SURREY ! double rate. PCL82 4/- 6B8 1/8 6/30L2 &/-




BI-PAK SEMICONDUCTORS

500 CHESHAM HOUSE,
150 -REGENT ST., LONDON, W.1.

KING OF THE PAKS
SUPERPAKS ™ Semiconoucrons

Satistaction GUARANTEED in Every Pak, or money back.
PAK NO.
Ul 120 Glass Sub-min. General Purpose Germanium Diodes 10/-

Unequalled Value & Quality

U2 60 Mixed Germanium Transistors AF/RF ..... .. .. .. 10/-
U3 . 75 Germanium Gold Bonded Diades sim. OAS5, OA47 .. 10/~
U4 40 Germanium Transistors like OC81, AC128 ....... .. 10/-
Us 60 200mA Sub-min. Sil. Diedes .. .................. 10/-
U6 . 40 Silicon Planar Trausistors NPN sim. BGYO3A, 2N706  10/-
U7 16 Silicon Rectifiers Top-Hat 760mA up fo 1600V .. .. 10/~
Us 50 Sil. Planar Diodes 250mA OA/200/202 ............ 10/-
U 20 Mixed Volts 1 Watt Zener Diodes . ............... 10/~
Uil 30 PNP Silicon Plapar Transistors TO-5 sim. 2N1132. . 10/-
U12 12 Silicon Rectifiers EPOXY BY126/127 ............ 10/-
Ul3 30 PNP-NPN Sil. Transistors OC200 & 25104 ........ 10/-
Ul4 150 Mixed Silicon and Germanium Diodes ............ 10/~

Uls 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 .. 10/-
U16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/~
U17 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/~
U18 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/-
U19 30 Silicon NPN Transistors like BCI08 .. .. .. .. N 10/~
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV.. 10/~
U21 30 A.F.Germaniumalloy Transistors 2G300Series& OC71 10/-
U22 10 1-Amp Glass Min. Silicon Rectifiess High Volts .. .. 10/~
U23 30 Madt’s like MAT Series PNP Transistors ......... 10/~
U24 20 Germanium 1-Anmp Rectifiers GJM up to 300 PIV.. 10/~
U25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27 .. 10/~
U26 30 Fast Switching Silicon Diodes like IN914 Micro-min 10/~
U28 Experimenters’ Assortment of Integrated Circuits, un-

tested. Gates, Flip-Flops, Registers, etc. 8 Assorted

D e e e 0 i 00 0 e 0 e 0 0 0 0 0306 0.0 6 5 20/~
U290 10 1 Amp SCR’s TO-5 can up to 600 PIV CRS1/25-600.. 20/~
U30 15 Plastic Silicon Planar trans. NPN 2N2024-2N2926.. 10/~

RANT COMMUNICATION HARIBOGK

15,000

copies sold

Now in its
second printing

Radio Communication Handbook
832 pages of everything in the science of radio communi-
cation. The. Handbook's British origin ensures easy
availability of components. The standard work in its field.
— 69s post paid

Amateur

Radio Techniques

All the good ideas are here. An an-

thology of the famous “Technical

Topics” column from RADIO COM-

MUNICATION. Fascinating reading

andaninvaluableinformationsource.
13s 6d post paid

All these and many more, plus free details of the

RADIO SOCIETY of GREAT BRITAIN

from RSGB PUBLICATIONS
35 DOUGHTY STREET, LONDON, WC1

U3l 20 Sil. Planar NPN trans. low noise 2N3707 ........ 10/~
U32 25 Zener diodes 400mW DO-7 case mixed Vlts, 3-18. ... 10/~
U33 15 Plastic case 1 Amp silicon rectifiers W4000 series. ... 10/-

Code Nos. mentioned above are given as a guide to the type of
device in the ’ak. The devices themselves are normally unmarked

FULLY TESTED

SIL. RECTS TESTED | TESTED SCR's
PIV 750mA 3A 10A 30A | PIV 1 AMP 7TA 18A 30A
50 1~ 2/9 4/3 9/8 | 25 — 76 — 80/
100 13 3/3 4/6 15/-] 50 6 8/6 10/6 35/
200 1/9 4/~ 4/9 20/-}100 8/6 10/~ 15/~ 45/
300 2/3 4/6 /6 22/-[200 12/6 15/~ 20/~ 55/~
400 2/6 5/6 7/6 25/- | 300 15/- 20/ 25/~ —
500 3/~ 6/~ 8/6 80/-| 400 17/6 25/- 85/~ 80/
600 8/3 6/9 9/~ 87/-]500 B0/ 40/ 45/ 85/
800 3/6 7/8 11/~ 40/-§1600 — 40/ 50/~ —
1000 5/~ 9/3 12/6 50/~ :

1200 6/6 11/6 15/~ —

PRINTED CIRCUITS | ' cimeumts.
EX-COMPUTER CIRCUITS

Packed with semicon- | L'C- Operstional Amplifier
ductors and components, | With zener output.

10 boards give a guaran- § Typs 701C. Ideal for P.E.
teed 30 trans and 30 § projects.8 Lead TO-5 case.
diodes. OQur price 10 boards § Full Data. Our Price 12/8
10/-. Plus 2/- P. & P.] each.5 off 11/~ each. Large
—————ar———

qty prices quoted for.
UNIJUNCTION | Fairehiia Epozy 705 8
UT46 5ot 0 But
qvt, 2N2646, 7/6 | uL00 Buffer 10/8
Baut. TIS43 / uL9l4 Dual Gate  10/6
FET'S ul923 J.K. Flip-Flop 14/-

I.C. Data Circuita etc. 1/6

Mullard 1.C. Amplifiers
TAA243 ORP.AMP. 70/-

TAA263 Min AF Amp 18/8
TAA293 G.P. Amp  26/-
RCA CA3020

——————————————
AD161-168 NPN-PNP
Comp. Pair 12/6 pr.

28034.......... 15/- ea. | Audio Auup 30/-

TRANSISTOR EQUIVALENT BOOK

52 pages of Cross References for transistors and diodes,
types include British, European, American and Japanese.
Specially imported by BI-PAK 10/ each,

MAT120-121
8T140 ..

L— PLEASE NOTE.—To Avoid any further Tncréased Postal

Charges to our Customers and enable us to keep our “By
Return Postal Service'” which is second to none, we have re-organized and stream-
lined our Despatch Order Department and we now request you to send all your orders
together with your remittance, Direct to our Warehouse and Despatch Department,
postaladdress:—BI-PAK SEMICONDUCTORS, Despatch Dept., P.0. BOX 6, WARE,
HERTS. Postage and Packing 8till 1/~ per order. Minimum Order 10/-,

362

sbulous EEEL NLE
Fantastic Bargain Offer

oq " NIC
1 UBA KUBA “‘IMPERIAL 666 STH:ESOP‘HH?N.,“
STEREOPHONIC KUBA By p; gADIOGRAM CHASSIS—ompos
~ROYAL" RAD',OG_R " ith two 10in. x 5in. speaill;ers?:n-a e letent
s rdiogram shesss, 4, S5 e oo tare et ey Sravebani
i E i E ol ) 5 & ad
Soutopon bogrhie two 1010, ] r\a_:illl’og;: g}lﬂ‘!siﬂ with the very latest pnnteni ct::l
s, B Sditry—7 push button control, 12 watts Lots
output. Provision for stereo decoder. ly
1 Gns.pus P. & P. 17/6. EASILY FITTED,
NOZ TECHNICAL KNOWLE]G)GE }:Ep?gsg;
avai ; £17.6.6 deposit
ARY. H.P. available £17 tl;tal H‘j[’. iy

\::;o r:(zlbereo:ﬂ'mu:\io radiogram 8
t‘ halt normal %xﬁoe.s -
i wavebandls—{:lgau push-pullill montbly \'vaymen-t.a 3612
ey confdl. ,  mel—frequancy| fif Send £18.4.0 today.
foutems 20,000 cycles. BABY|
1., NO TECHNICAL
ERE

| .y.wrmaavailable.
}%eposit £26.13.2
jmonthly payme!

P. £98.7.
52;7"'31‘0}; today oOF write: i =
for free leafiet. e :
. CALLERS WELCOME
_ TR N SN Mee B - el

PLEASE SEND ME FREE DETAILS OF YOUR RANGE
Name ..
Address ..

100 CHASE SIDE, SOUTHGATE
Dept. PO6SA, LONDON, N.14 I

TELEPHONE 01-886 3732/9666
I SN S N — s i



TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
—2 or 4 TRACK

Front panel alum and black—
121 x 44in. 200-250 A.C,
Mains Trans. Off/On-Tone;
E Vol./Mic.; Vol./Gram.; Miec.
Input; Gram. Input; Moni-
tor; Valves €BR7, EC(S83,
EM84, EL84 and Rect. 2
¥ Track $10.10.0; 4 Track 812
' (12/6 p. & D.). Ready for bolt-

ing direct to Magnavox deck.

Sy

. STEREO AMPLIFIER type HV—
2 x 3 Watts

Fully built. On off, sep. vol. and tone cach channel.
12 x 43 ¥ Gin. high. €2%0. 3 x ECLS8E; for i ohm
speakers, double wnung! main trans ing Hanges
and base plate: suitable for erystal cart., tuner ete.
£5.17.8 (%/- p. & p.). Avuilable as kit with full
instructions at £4.17.8 (8/- p. & p.).

STEREO AMPLIFIER type RC—

2 x 3 Watts

Fally bailt. 2 x UCLS2, metal rect; ganged vol.
and tone cont; on-off, balance. 11 x 34 X 4in. high
double wound 1uains trans. with supporting
brackets. For 3-ohm speakers. £6 (8/- p. & p.).

SUPER SIX KIT
Mk, 2

MW and LW fully tunable. Wooden cabinet 9§ x 8} x 3in.,
carrying hundle, two tone cabinet; 4in. syeaker; & tran-
sistors; full book of instructions. 2/6 (free with kit) All
parts may-be purchased separately. S.A.E. for price list
Price of parts £4.5.0 (6/- p. & p.).

‘We can accept H.P. orders for our Stereo Radiogram Chassis previously advertised
and still available at £19.19,0. Terms £7 deposit and 6 monthly payments of 47/6
{by Banker's Order only). Total H.P. Price £21.5.0,

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses), FULL GUARANTEE, Aldershot 22240
CLOSED WEDNESDAY, 8.A.E. for enquiries please.

| Chassis 121 x &3 x 44in, high. |

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX .

CONTENTS: (1) 2 Copper Laminate Boards 43”7 x 2§". (2) 1 Board for Match-
box Radio. (8) 1 Board for Wristwatch Radio, etec. (4) Resist. (§) Resist Solvent.
(8) Etchant, (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits Jor Amateurs.
(9) 2 Miniature Badio Dials BW/MW/LW, Also free with each kit. (10) Essential
Design Data, Cirouits, Chassis Plans, ete. for 40 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to sult everyone's requirements and
constructional ability. Many recently developed very efficient designs published
for the first time, including 10 new circuits.

- . EXPERIMENTER'S

PRINTED CIRCUIT KIT

Commonwealth:
SURFACE MAIT. 8/-
AIR MAIL 8/-
Australia, New Zealand
South Africs, Canada,

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (§) Carrier Power Conversion Receiver. (8) Split-Load Neutrallsed Doubls
Reflex. (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON'" Triple Reflex with
self-adjusting regeneration (Patent Pending). (8) Bolar Battery Loudspeaker Radio.
The smalleat 3 designs yet offered to the Home Constructor anywhere in the World.
3 i ¢ Radio Receivers based on the “Triflexon™ circuit, Let us know
it you know of a smaller design published anywhere, (10) Postage Btamp Radio.
Size only 1:82* x -85” x -25". (11) Wristwatch Radio 1-15" x -80° x 557, (12)
Ring Radio -70* x -70* x -55*. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radlo Control Tone Receiver. (15) Transistor P/P A ifier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-8eeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector, (22) Transistor
Tester. (23) Human Body Radiation Detector, (24) Man/Woman Discriminator,
(38) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30} Pocket Triple Reflex Radio.(31) Wristwatch Transmister/ Wire-legs
Microphane. (32) Wire-less Door Bell. (33) Ultrasonic Bwitch/Alarm. (34) Stereo
Preamplifier. {(35) Quality Stereo Push-Pull Armplifier. (36) Light-Beam Telephone
‘Photophone’, (37) Light-Beam Transmitter. (38) Silent TV Bound Adaptor. (39)
Ultrasonic Trausmitter, (40) Thyristor Drill 8peed Controller.

YORK ELECTRICS
333 YORK ROAD. LONDON, S.W.11

Bend a S.A.E, for full details, a brief description and Photographs of ali Kits and all )
52 Radio, Electronic and Photoelectric Projects A bled k

= |
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. Postage & Pack. 1/6 (UK)
=S |

and work at
the nerve centres
of civil aviation

The National Air Traffic Control Service, a Departmentofthe
Board of Trade, needs Radio Technicians to install and maintain the
very latest electronic aids at Civil Airports such as Heathrow, Gatwick
and Stansted, Air Traffic Control Centres, Radar Stations and
specialist establishments.

This is responsible demanding work (for which you will get
familiarisation training) involving communications. computers, radar
and data extraction, automatic landing systems and closed-circuit
television and it offers excellent prospects with ample opportunities
to study for higher qualifications in this fast-expanding field.

If you are 19 or over, with practical experience in at least one of
the main branches of telecommunications, fill in the coupon now.

Starting salary varies from £869 (at 19) to £1,130 (at25 orover) :
scale maximum £1,304 (higher rates at Heathrow), and some posts
attract shift-duty payments. The annual leave allowance is good and
there is a non-contributory pension scheme for established staff.

S S e S M — ) S T ——— —— —— —— E— w———— —
Complete this coupon for full details and application form :

To: Mr. A.J. Edwards, C. Eng., M.I.E.E,, M.I.E,R.E., Room 705, The Adelphi.
John Adam Street, London WC2, marking your envelope "Recruitment’.

Name ...

Address. .. ...

Not applicable to residents outside the United Kingdom.

NATcs National Air Traffic Control Service
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.
extra. Semi-displayed setting £5 2s. 0d. per single column inch. All cheques, postal orders, etc., to be
made payable to PRACTICAL WIRELESS and crossed “Lloyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4 for insertion in the next available issue.

EDUCATIONAL

BECOME “Technically qualified” in your
spare time, guaranteed diploma and exam.
home-study courses in radio, TV servicing and
maintenance. T.T.E.B., City and Guilds, etc.:
highly informative 120- age Guide—free.
CHAMBERS COLLEGE (Dept 857K), 148
Holborn, London, E.C.1

FOR SALE

BOOKS & PUBLICATIONS

£6,000 IN VOUCHERS GIVEN AWAY. See
free Catalogue for details. Tools, _materials,
mechanical, electrical, thousands of interesting
items. WHISTON Dept VW, New Mills,
Stockport SK12 4HIL.

CITY & GUILDS (electrical, etc.) on “Satis-
faction or Refund of Fee" terms. Thousands of
gasses. For details of modern courses in all
ranches of electrical engineering, electronics,
radio, TV., automation, etc., send for 132-page
Handbook -FREE. B.LE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.

RADIO OFFICERS see the world! Sea-gomg
and shore appointments, Trainee vacancies in
September and January. Grants available. Day
and Boarding students. Stamp for prospectus
Wireless College, Colwyn Bay.

WANTED

WE BUY New Valves, Transistors and clean
new components, large or small quantmes al]
details, quotation by return, WALTO:
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

WE BUY New Valves and Transistors. State
price. A.D.A. MANUFACTURING CO., 116
Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions, radio-
grams, transistors, etc. STAN WILLETTS,
37 High Street, West Bromwich, Staffs. Tel.:

WES 0186.

WANTED: New valves, transistors etc.; state )

§1ces E.A.V. Factors, 202 Mansfield Road,
ottingham.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

AVO METERS, MODELS 8 & 9, ANY
QUANTITY, ANY CONDITION, ALSO
WEE MEGGERS. SEND FOR PACKING
INSTRUCTIONS. HUGGETT’S LTD.,
2/4 PAWSONS ROAD, W. CROYDON.

LOAN PURCHASE Circuit diagram 1954
“Falcon” Radiogram. VHF, Short, Medium,
Long, Gramophone. Box 90

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHILPO'
METAL WORKS LTD., Chapman Street
Loughborough,
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SO PROFESSIONAL THE

YUKAN

1 S[l F- sv“m VAN AEROSOL 1Ay —

ot it SR
A/ OW/ (GRACK[E)Pinishes

Yukin Aerosol spraykit contains 16 ozs. fine | Other Yukan Air
| quality durable easy instant spray. No stove baking | Drying Aerosals,

required. Hammers available In 1 grey, blue, gald, | 160zs.at o}l
brorxe. Modern Eggshel) Black Wrinkla (Crackle) | carr. paid.
ali 2 J5/i st our counter or 1 rrage paid, | include:
per push-button self-cpray cas Durable, heat | Zinc Chromate
Td tater rasistant Black Matt finish (12 ozs. sell- | Clear Lacquer
spray cans only) 13/} carriage paid, .| Metallica: Grey,
SPECIAL OFFER: | can plus optlonal transferable Blue, Bronze

nlne §/-) lor 18/M, carriage | and Gold.

ray plain colours and pri-

nhu available. Please enclose cheque or

croned P.O. for total amount direct to:

307a, EDGWARE ROA
vepe: 78 YUKAN, 104008, W2, ”ﬁ
We supply many Govarnment Depart
Authorites, Institutes and Laading Indu

ply you
Qpon all day Saturésy. Closed Thursday aiternoons.

MADE | |

MORSE ™Mae jy

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commerclal Morse within a month.
(Normal progress to be expected.)

- Using scientifically prepared 8-speed records you
autometically learn to recognise the code RHYTHM
without translating. You can't help it, it's easy as learning
a tune. 18 W.P.M, in 4 weeks guaranteed.

For details and course C.0.D. ring, . t d 01-660 2896
send 8d. stamp for explanatory booklet t
G3CHS (BOX 11), 45 GREEN LANE, PURLEY SURREY

NUT DRIVERS in 22 sizes. B.A., A/F. & M.M.
Send S.A.E. for lists to
Bargain Spot, 268 London Road, Croydon.

EDDYSTONE “840A” Receiver with “732”
Mains Filter Unit. £28. 63 Church Hill,
Walthamstow E.17.

ELECTRICAL

SURPLUS HANDBOOKS

19 set Clrcult and Notes 6/6 p/p 6d.
- 1155 set Clrcult and Notes 6/6 p/p 6d.
H.R.O. Technlcal Instructions 5/8 p/p 6d.
38 set Technical Instructions 5/6 p/p 6d.
46 set Working Instructions .. 5/8 p/p 6d.
88 set Technlcal Instructlons /- p/p 6d.
BC.221 Clrcult and Notes .. 5/8 p/p 6d.
Wavemeter Class D Tech. Instr. 5/6 p/p 6d.
18 set Clrcult and Notes .. 5/6pjp6d.
BC.1000 (31 set) Clrcult and Notes .. 5/8 p/p 6d.
CR.100/B.28 ClIrcult and Notes . 10/-p/p 9d.
R.107 Circuit and Notes 7/~ pip 6d.
AR.88D Instruction Manual .. . 18/-p/p 6d.
62 set Clrcuit and Notes o 8/6 p/p 6d.

Circult Diagram 5/- each post free, R.1116/A,
R.1224{A, R.1355, R.F. 24, 25 and 26, A.1134,
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348
(E.M.P.}, BC.624, 22 set.

52 set Sander and Recelver circults 7/6 post free

Reslstor colour code Indicator 2/6 p/p 6d.
S.A.E. with all enquirles please.
Postage rates apply to U.K. only.

Mail order only to:

INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

SURPLUS RADIO
EQUIPMENT HANDBOOK

Over 120 pages of data including circuits/operating
for 404 types; many useful mods. and valve
trangistor equivalents list. A must for all using
ex-Government sets. Only 30/- inciuding p. & p.
“from:

SYMBOL BOOKS (Dept. 3)
210 EASTERLY ROAD, LEEDS LS8 S3ER

AUDIO. America’s foremost journal. Year’s
subscription 50/-. Specimen copy 4/6. All
American radio journals supplied—list free.
Willen (Dept. 40), 61a Broadway, London E.15.

SERVICE SHEETS

2A vout

BEST EVER 200/240 VOLT “MAINS’’
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk 2D A Heavy Duty D: tor Unit with
a Massive 220 watt output and giving the most
Brilliant 200/240 volt perfoimance of all time.

vellous for Telovision, Drills, Power Tools
Mains Lighting, AC Fluoresceut Lighting and all
200/240 volt Universal AC/DC mains equipment.
Made at tremendous cost for UBA Govt by
Dajco-Remy. This if) is
able elsewhere.
Brand New and Fnlly Tested, only £4.19.8, plus
10/6 postage. C.0.D. with pleasure. Money ba.ck if not
delighted. Please send s.a.e. for interesting illus.
details.
Dept. PW STANFORD ELEOTRONIOS Renr Derby
Road, North P:

SERVICE SHEETS. RADIO, TV, 5,000
Models. List 1/6. S.A.E. Enql.unes TELRAY
11 Maudland Bank, Preston, Lancs.

RADIO, TELEVISION over 3,000 models.
JOHN GILBERT TELEVISION, 1b Shepherds
Bush Rd., London W.6. SHE 8441.

SERVICE SHEETS (1925-1969) for TELE-
VISIONS, RADIOS, TRANSISTORS, TAPE
RECORDERS, RECORD PLAYERS, etc.,
by return post, with free fault-finding guide.
Prices from 1/-. Over 8,000 models available.
Please send S.A.E. with all orders/enquiries.
HAMILTON RADIO, 54 London Road,
Bexhill, Sussex.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome; always
open. THOMAS BOWER, 5 South Street
Oakenshaw, Bradford.



SERVICE SHEETS

(continued)

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS
CAR RADIOS)

Only 5/- each, plus large S.A.E.
(Uncrossed P.0.'s please, returned if
service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of
Service Sheets (strictly by return of post).

Please state make and model number
alternative.
Free TV fault tracing chart or TV list on
request.

Mail order only.

SITUATIONS VACANT

SERVICE ENGINEERS—we are an old
established electronics company, but headed
by a young management team and we need you
to help us. Age is no barrier to a high salary
as you will find out when you join us. If you
have experience in T.V., Radio or Hi-Fi Service
and want a job that looks ahead phone Michael
Adler at 01-636 9606,

SITUATIONS. VACANT

. {continued)

SITUATIONS VACANT

(continued)

TV and Radio, A.M.LE.R.E., City & Guilds,
R.T.E.B. Certs., etc. on ‘Satisfaction or Refund
of Fee’ terms. Thousands of passes. For full
details of exams and home training Courses
(including practical equipment) in all branches
of Radio, TV, Electronics, etc. write for 132-
page Handbook—FREE. Please state subject.

ENGINEERS. A TECHNICAL CERTIFI-
CATE or qualification will bring you security
and much better pay. Elem. and adv. private
postal courses for C.Eng., A.M.LE.R.E.,
AM.S.E. (Mech. & Elec.), City & Guilds,
AMIMI, ALO.B., and G.CE. Exams.
Diploma courses in all branches of Engineering
—Mech., Elec., Auto., Electronics, Radio,

BRITISH INSTITUTE OF ENG
TECHNOLOGY (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

Computers, Draughts., Building, etc. For full
details write for FREE 132 page guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

INEERING

- e
e—— = —

Vacancies at

Interesting and vital work on RAF radar and radio equipment for:

Minimum qualification, 3 years training and practical experience in
radio engineering.

Starting pay according to age, up to £1,130 p.a. (at age 25) rising to
£1,304 p.a. with prospects of promotion.

5 day week—good holidays—help with further studies—opportunities
for pensionable employment.

Write for further details to:

AIR FORCE DEPARTMENT
RAF Sealand, near Chester
RAF Henlow, Bedfordshire

and RAF Carlisle, Cumberland

RADIO TECHNICIANS

Ministry of Defence CE3h(Air)
Sentine! House

Southampton Row

London W.C.1.

APPLICANTS MUST BE UK RESIDENTS

TECHNICAL TRAINING by

RADIO TECHNICIANS

A number of suitably qualified candidates
are required for unestablished posts, leading
to permanent and pensionable employment
(in Cheltenham and other parts of the UK,
including London). There are also oppor-
tunities for service abroad.

Applicants must be 19 or over and be
familiar with the use of Test Gear, and
have had practical Radio/Electronic
workshop experience. Preference will be
given to such candidates who can also offer
“0” Level GCE passes in English Lan-
guage, Maths andfor Physics, or hold the
City and Guilds Telecommunications
Technician Intermediate Certificate or
equivalent technical qualifications. A
knowledge of Electro-mechanical equipment
will be an advantage.

Salary. Scale is from £915 at 19 to £1,189
at 25 (highest pay on entry) rising to £1,374.
{These scales are being further increased at
1.1.70.) Posts are unestablished, but oppor-
tunities exist for establishment and also
advancement to higher grades up to
£2,145 with a few posts carrying still
higher salaries,

Annual Leave allowance of 3 weeks

8 days rising to 4 weeks 2 days. Normal
Civil Service sick leave regulations apply.

Application forms available from:

RECRUITMENT OFFICER (RT 37/54)

GOVERNMENT COMMUNICATIONS
HEADQUARTERS,

OAKLEY, PRIORS ROAD,
CHELTENHAM, GLOS. GL52 5A)

1Cs

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the |1 C § trained man.
Let I C S train YOU for a well-paid post in this expanding field.

I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
* €. & G. TELECOMMUNICATION TECHNICIANS' CERTS.

* C. & G. ELECTRONIC SERVICING.

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS' EXAMINATION

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES )

Build your own 5-valve receiver, transistor portable, signal generator, multimeter and
valve volt meter—all under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio: Television and Electronics will be
sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

l—-________——______--l
: i International Correspondence Schools i
INTERNATIONAL : (Dept. 173) Intertext House, Stewarts Road, :
CORRESPONDENCE I Londan; SIW.6: I
: ] name.. N e ]
SCHOOLS i Block Capitais Please i
] Appress o s L |

i
A WHOLEF WORLD j o A T H
OF KNOWLEDGE oo s |

AWAITS YOU!

L———————————-————_——-‘
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MISCELLANEOUS

ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.0O. ‘Circui-
tetch’, 12 Cambridge Road, St. Albans, Herts.

BUILD IT in a DEWBOX quality cabinet.
2in. x 2fin. x any length, D.E.W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S.A.E. for
teaflet. Write now—Right now.

UFO DETECTOR CIRCUITS, data. 10s.
(refundable). Paraphysical Laboratory (UFO
Observatory), Downton, Wilts,

MUSICAL MIRACLES. Send S.A.E. for
details of Rhythm Modules, versatile bass-
pedal unit, self-contained with unique effects,
kits for waa-waa pedals. Also new 50uA
meters, 25/- post paid. HURRY. D.E.W, Ltd.,
254 Ringwood Road, Ferndown, Dorset.

YOUR CALL SIGN ENGRAVED. White
Letters Black Plate 6 x 14in, 5/6. 2 x {in. Badge
Pin, 4/-. Post Free. C.W.O. Workshops for
Disabled. Northern Road, Cosham, Ports-
mouth. PO6 3EP.

THE NEW
ELECTRONIC mUSIC FOR YOU

Then how about making yourself an electric
organ? Constructional data avallable—
full circults, drawings and notes! It has
5 octaves., 2 manuals and pedals with 24
. stops—uses 41 valves. With its variable
attack you can play Classics and Swing.
Write NOW for free leafiet and further
detalls to C._ & S, 20 Maude Street,
Darlington, Durham. Send 4d. stamp.

ELECTRONIC SOLITAIRE, Build this
game from complete kit, Over 32,000 combina-
tions. Hours of intrigue, relaxing, challenging!
Full kit and instructions 55/-. Educates in
binary logic. D.E.W. LTD., 254 Ringwood
Road, Ferndown, Dorset,

BRAND NEW Sangamo Weston Domestic
Time Switches, Models S.302, in makers Boxes,
Normally £4.14.0d. Special offer, without plug,
£3.0.0d. 4 5/-. p. & p. Hurry, only 40 available,
E.P.H, Co., 17 Cambridge Road, Ellesmere
Port Wirral, Cheshire.

TALKIE-PHONE 257

A Two-way Intercom Set., Ideal for all 2-way
communication, indoor/outdoor use, home/
office use, They will work up to great dis-

tances. No G.P.O. llcence required. Made to

high standard Government specifications. As.

used in Army Communications. The ¢complete set
ready to use, nothing more to buy. Batteries
supplied. Bargain offer The set £2.10.0, Post
and Packing 10/-, Dept. PW

g;’:;GLUBE GIENTIFIG LTD
38 BRIDGE END,

MEADOW LANE, LEEDS 1.

RECEIVERS & COMPONENTS

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, $-20 watt, 12/6 Post Free. WHITSAM
ELECTRICAL, 33 Drayton Green Road,
West Ealing, W.13.

SIGNAL INJECTOR. Transistorised square
wave generator probe, British Made, only 19/6,
P & P 1/6 S A E for details and lists WILSIC
ELECTRONICS LTD., 6 Copley Road,
Doncaster, Yorks.

HI-FI loudspeaker systems for the home
constructor, cabinet kits, the new range of
Peerless speakers, speaker kit systems and
cross-over networks. BAF wadding, speaker
fabric (samples on request) and all other
necessary components. Send 5d in stamps to:
AUDIOSCAN, Dept. PW, 4 Princes Square,
Farrogate, Yorks,
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RECEIVERS & COMPONENTS

RECEIVERS & COMPONENTS

(continued) (continued)
~ BRAND NEW
WE ARE BREAKING UP SEMICONDUCTORS

COMPUTERS

EX COMPUTER PRINTEP CIRCUIT
PANELS 2in.X 4in. packed with semiconductors
and top quality resistors, capacitors, diodes, etc.
Our price, 10 boards, 10/, P. & P. 2/-, With a
guaranteed minimum of 35 transistors,
SPECIAL BARGAIN PACK. 25 boards for £1.
P. & P.3/6. With a guaranteed minimum of 85 tran-
sistors, 100 boards 85/-. P. & P. 7/6. With a guar-
anteed minimum of 350 transistors.

GIANT PANELS. 5ix 4in., min. 20 transistors,
9% 56LH inductors, resistors, diodes etc. 3 for £1.
P. & P. 2/-.

PANELS with 2 power transistors sim. to 0C28
on each board -- components, 2 boards (4 X OC28)
10/-. P. & P. 2/-.

TRIM POTS. On 2X 4in. boards +Ta caps and
other components. 10002, 50002 15K., 20K. State
requirements, 5 boards 10/-. P, & P. 2/-,

NPN GERMANIUM TO5 1 WATT POWER
TRANSISTORS. On small heat sink, on 2X 4in.
panel. 5for10[— P. & P.2/-.

POWER TRANSISTORS. Sim. to 2N174 ex eqt.
of Finned Heat Sink (16D). 4 for £1. P. & P. 5/-,
ORGAN BUILDERS®' SPECIAL 300 TO18
TRANSISTORS 1200 Si DIODE GATES on
panels. £4, P. & P. §/-.

OVERLOAD CUT OUTS. Panel mounting in the
following values...5/- each. 2, 8, 4, 10 amp.
P.&P. /-,

MINIATURE GLASS NEONS, 12/6 doz. P. & P.
PAPST FANS, Powerful Extractor/Blower fans. ]
230/250V.100 ¢.f.m.,2,800r.p.m.35/-.P. & P.5/6 ea. §
MICRO SWITCHES, miniature button type. 10/- |
doz. P. & P. 1/6.

LONG ARM TOGGLE SWITCHES, S.A.S.
13/6 doz. D.P.S.T. 15/« doz. D.P.D.T. 22/6. P. &
all types 2/-doz,

NEW SPRAGUE 0-22{4F 250V, small capacitors.
5/- doz. P, & P, 1/-.

NEW SPRAGUE ELECTROLYTICS, 4;.F 150V.
5/-doz. P, & P.1/-,

LARGE CAPACITY ELECTROLYTICS

4fin., 2In, diam, Screw terminals,
All at7/6 each. Post free.

T,
P

4,000mF 72V d.c. wkg.
10,000mF 25V d.c, wkg.
25,000mF 12V d.c. wka.

DIODES, Ex eqpt., silicon 150 PIV 10amp 4 for $0/-
150 PiV 20 amp 4 for £1

KEYTRONICS 52 Earls Court Road,
London, W.8. Mail order only

COMPLETE RANGE of Amateur, Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc, Stephens-
James Ltd,, 70 Priory Road, Liverpool 4.
Tel, 051-263-7829.

VALVE BARGAINS

Any 5-9/-, 10~14/-, 100 £5.10.0.

From the list below:—

ECC82, ECC83, ECL80, EF80, EF85, EY86,
PCC84, PCF80, PCL82, PCL83, PL36, PLS8I,
PL82, PL83, PY33, PY81, PY82, 30F5, 6-30L2,
30FL1, ALL VALVES SET TESTED.P &P 1/-

Velco Electronics, 62 Bridge Street, Ramshottom,
Bury, Lancs.

COMPONENTS
Samples from our catalogue: Geared
motors 300 rpm-1r/24H from 7/6; 15v.
300mW Zeners 3/-, 10K + 10K 2% 3in
ganged pots, 20/, 220 ohm 200 watt
resistors 7/6; 6d stamp for catalogue.

F. HOLFORD & CO.
6 Imperial Square, Cheltenham.

IN9I4 1/8