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DCOLR

Regd Trade Merk)

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD
LONDON SWwW4

: NAME . oo :
FADDRESS ..o |
I I
l ............. ) I
b oo e I
1 |
[ I
I PW171 §

17in.—£11.10.0
19in. SLIMLINE TWO-YEAR GUARANTEE

SOBELL—24 Gns,. EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
177 —19" —21"—23"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY
L N N K N N B R N N _J§_ J J
TWO-YEAR GUARANTEED
REGUNNED TUBES
70° and 90° 14in.—68/6, 17In.—89/6, 21In.—
99/6. 110° 17in., 19in. and 21in.—89/6.
23° (not bonded)—119/8. Exchanged bowls.

Carr. 10/6.

COCKTAIL/STEREOGRAM CABINET 19 gns.

Polished walnut veneer with elegant
glass fronted cocktail compartment,
padded. Posltion for two 10in. elllp-
tical speakers. Record storage
space. Helght 35%in., width 52%in.,
depth 14{In. Legs 1 gn. extra.

- . - LN N N N N J
Speakers 6/6: 2"—750. 2§"—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/-
for50. P. & P. 4/6. Asstd. Controls:
10/- for 25. P. & P. 7/6. Transistors:
Mullard matched output kit 9/-
0C81D—2 OC81's. P. & P. FREE.
Ferrite Rods 3/6: 67, 8° x 2” complete with LW/MW Coils. P. & P. FREE.
TRANSISTOR CASES 19/6. Cloth covered, many coiours. Size 93"x63"x3{”
P. & P.4/6. Similar cases in plastic 7/6.

RECORD PLAYER CABINETS 49/6, Cloth covered, size 16" x 14}" x8". Takes
any modern autochanger. P. & P. 7/6.

SINGLE PLAYER CABINETS 19/6. P. & P. 7/6.

STRIP LIGHT TUBES 3/9 each. 117 (284 mm.) 230/240 volts, 30 watts. |deal
for ktail cabinets, ill pictures, diffused lighting etc. 6 for £1.
P. & P. free.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS Irom your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 41" x 2}". (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuils for Amateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit. (10) Eesential
Design Data, Circuits, Chassis Plans, etc. for 40 TRANBISTORIBED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently ped very effici designs blished
for the first time, including 10 new circuits.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8-

Australia, New  Zealand
8outh Africa, Canada.

(1) Crystal Set with biased Detector. (2) Crystal 8et with voltage-quadrupler
detector. (3) Crystal 8et with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. (6) 8plit-Load Neutralised Double
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI-FLEXON' Triple Reflex with
seit-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the “Trifiexon" circuit. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Bize only 1-62" % +95* x -25". (11) Wristwatch Radio 1-15” x -80" x -55”. (12)
Ring Radio -70” X -70" x -557. (13) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (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.
(25) 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 Transmitter/Wire-less
Microphone. (32) Wire-less Door Bell. (33) Ultrasonic Switch/Alarm. (34) Btereo
Preamplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone'’. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill 8peed Controlier.

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send a S.A.E. for full details, o brief deseription and Photographs of all Kits and all
Radio, ic and F leciric Projects A bled -

wwWWwW americanradiohistorv com
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Model

TMK 225

20,000 O.P.V. Multitester for the amateur or profes-
sloual. Features mirror scale and wood grain finish frout
panel. 8PEC.: DC/V ranges: 0-6, 3, 12, 30, 120, 800V at
20K /0.P.V. AC/V ranges: 3, 30,120, 600V at 8K/0.P.V.
DC current: 50p2A, 0-6, 60, 600mA. Resistance: 10K,
100K, 1M und 10M ohms end acale (85, 650, 6-5K and
85K ohms centre scale}. Decibels: ~20 to +57dB in
four ranges. Operates on 2x 1-6V U7 type batteries,
Bize: 5F x 4} x 2}in.

s £7.19.6 -

TTC Model C-1000

A really tiuy 1,000 O.P.V. pocket multi-tester with ‘‘big’
meter performance. Precision 2 jewel meter movement.
Hand callbrated to +3% accuracy on full scale of DC
ranges, 4 on AC ranges. 2}in. square meter. SPECI-
FICATIONS: AC/V ranges: 0-10, 50, 250, 1,000V ut
1K/O.P.V. AC/V ranges: 0-10, 50, 250, 100V at 1K/O.P.V.
DC current: 0-1-100mA, Resistance: 0-150K /ohms (3,000
ohms centre scale}, Declbels: —10 to +22dB. Operated
on one penlight cell. Two colour buff/green cise—size only
3} x 24 x lin. Click atop range selection switch. Ohms zero
adjustment. Complete with test leuds, battery and instruc-

tions with clreuit data.
=

’
TTC Model C-1051
A completely new deslgn 20,000 O.P.V. pocket
multimeter with mirror scale and bullt in thermal
protectlon circult. Exceptionally large easy to read
meter with D'Arsonval movement. Colour coded
acales. Bingle posltive click-in, recessed selection
switch for mll ranges. Ohms zero adjustment.
Range spec. AC volts: 0-6-30-300-1200V at
10K/ohms/V. DC volts: 0-8-15-150-300-1-2KV
at 20K/ohins/V. Resistance: 0-60K-6megs. DC
current: 0-80LA-300mA. Decibels: —20dB to
+17dB. Hand calibration glves extremely high standard of accuracy on all ranges. Uses
one 1}V penlight buttery. Btrong impact resistant plastlc cabinet—slze only 4] x 3} x 1}in.
Two colour buft/green finish. Complete with test leada and battery. Original 1ist price Sgus.

JUST ARRIVED

LASKY’'S 7 5 » Mctar. Bigiar appenrance 10
PRICE 1iee £5.19.6. 12

Post 2/6 * Free.

LASKY’S CLEAR PLASTIC
PANEL METERS

Precision made in Japan by HIOKI. Each meter boxed and

o B S
\\\\\\I [ ,/1‘

i !
W |

tully guaranteed with all ixing nuts and washers. Blzes are ’,A

of front panel. Add 1/8 Post on each. Quotes for quantitles. —

Type KR-52 3 x 24in. ({llustrated) N

lmA .. .. 88 S0pA. . . . .58/

SmA . L......38/8 1mA 8 meter .. ... .38/6

100mA .. ... ... 3876 00pA .. .....b2/6

00V .. ... ... .85 5001LA .45/~

Type MK-38A 1fin. square Type MK-45A 2in. square

DAY S g e it i ....29/6 1mA 3 ....29/8
BmA ot 2716 5 B 00000 ......28/8
100mA ... ... ... ....2708 ’ .28/8
300V .. b . .....278 .28/8
S0pA .87/8 .49/8
1mA 8 meter .29/68 .32/8
100 A .87/8 .42/8
500LA STy . .28/8 .85/~
Type ME-65A 3In. square

lmA ....38/8 B0 LA ....58/8 B0 LA .58/8
5mA ,...... .38/ 1mA 8 meter 38/68 1 mA 8 meter42/-
100mA . .38/6  100uaA ... .52/8 10044 ... 56/

0V ... ... 38/- 500LA ... .. 42/- 5008 ... 48/-

Branches

207 EDGWARE ROAD, LONDON, W.2  Tel.: 01-723 3271

Open all day, 9 a.m.—6 p.m. Monday to Saturday

33 TOTTENHAM CT. RD, LONDON, W.1 Tel.: 01-636 2605

Open all day. 9 a.m.—6 p.m. Monday to Saturday

152/3 FLEET STREET, LONDON, E.C.4 Tel.: 01-353 2833

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

S Esrg,

I.a.sky’s;;.é%
= s

“egps @

ANVOTHER EXCLUSIVE FIRST
PRESENTING THE 1C-403

INTEGRATED CIRCUIT AMPLIFIER
MODULE

AVAILABLE
NOW!

These tiny modules—size only 25 x 10 x 5 millimetres—
represent the most amazing breakthrough in circuit

design since the Introduction of the transistor. The nctuw circuit-—no bigger than a pi-
head—Is encapsulated in solid plastic fused with the heatsink and conbecting pins to make
an almost indestructible unit. The 1C-403 Is an i | power and pre lifier requird
only the addition of tone and volume controls, power source and speaker to form  com-
plete audio amplifier of 3W output. Originaily developed for sad space proj

there are many applications for this unique device, wherever high =f:lency and ultra
compact slze ia required, i.e. minjature P.A. and audio smplifiers, intercoms, electronic
©oTgans, tape recorders etc. etc.

BPECIFICATION (ratings at 20°C): Output power typically 3W from 250mV input.
Frequency response 20Hz to 80KHz + 3dB. Power amp. silmtortion 0-3%, (at 1W, 400Hz).
Pre-atop. gain 24dB. Power amp. gain 26dB. Max. operating voltage LY. Min. opersating
load 7-56 ohms. Noise ievel ‘7g’dB, Pre-amp. input imp. m/chms. Yo« Pre-amp. and
power amwp. D.C. input current 50 LA,

THE IC-403 IS AVAILABLE FROM STOCK EXCLUSIVELY
FROM LASKY'S—COMPLETE WITH INSTRUCFHON DATA
AND SUGGESTED CIRCUIT APPLICATIONS.

Lasrs QLY 5276 =

N EW v

SOLID STATE COM-
PACT CASSETTE
RECORDER

A new Lasky's 8TAR BARGAIN this
beautifully made compact cassette recorder
and play back machine offers tremendous
performance and value. BRIEF BPEC: 6
transistor and 1 thermister circuit Constant
speed capstan drive system. AC blus re-
cording. PM magnet erase. 24in. PM Dyna-
mic speaker. Economical operation on 4
1:8V (U-2 type) batteries. BPECIAL
FEATURES: Absolutely foolproof opera-
tion. Plano key controls. Powerful volume
with recessed control. Handsome impact
resistant cabinet finished in black with
satin aluminium and ivory trim. B8ize
83 x 5§ x23in. Jack sockets for remote
control mlcrophone. earplece and external
AV battery pack (or AC adaptor). COM-
PLETE WITH Remote contro] Dynamic
microphone, earpiece, removable carrying
strap, batterfes, full instructlons and
three C-608X cassettes.

wmce S £17.10.0 -

‘OVERTURE BUDGET PRICED CASSETTES
High quality cassettes from the U.S.A.
C.60-10/6 C.90-15/- C.120-20/- Speciall 6-C.60-59/6 Post Free

Post 1/~ each. 4 and over Post Free. Spedial qnotes fur guantities.
I—_————————————_——_———

| GET YOUR LASKY’'S AUDIO-TRONICS PICTORIAL
i FREE oo nem i oo |

Electronics, Test Equipment
| Send 1/- for post only and inclusfon on our regular maibing bist. |

Ja - - S S S S S S e I s s e s e el

High Fidelity Audio Centres
42-45 TOTTENHAM CT. RD.. LONDON, W.1

Open all day, 9 a.m.—6 p.m. Monday to Saturday

Tel.: N-580 2573

118 EDGWARE ROAD, LONDON, W.2

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

Tel.: 01-723 9789

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, £ Tel.: 31-790 4821
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WITH PRACTICAL
ELECTRICAL
ENGINEERING

You can have this handsomely-bound library
of facts, vital theory and day-to- dny

i sent to your home to examine
mo of charge. It will help you understand the
many branches of the vast electrical industry
from install work, Equip Instruments.
Motors and Machines. Repair work. Main-
tenance and Operation right through to the
Generation and Distribution of electricity.
And. to make the 2,350 pages of absorbing
text crystal clear there are over 2,000 “"action’”
photos and explanatory drawings.

LEADING EXPERTS EXPLAIN IN DETAIL
Written by 87 experts. this PRACTICAL library is
planned to give you the knowledge which
would normally take a lifetime to acquire.

IT TELLS YOU ALL ABOUT
—Installing domestic
wiring. regulations,
squipment, testing. cables
and faults, meters and

Liahti

switch

water heating, space
heating, cookers,
refrigeration, public
address squipment

. in fect everything
yog need to add to your
income, to really advasce

in your work.

YOU RECEIVE 4 VOLUMES strongly
bound in Grey Moroquette, containing
2.352 pages of instructive information on
latest practice; 2.100 Photographs.
Diagrams, Working Orawings. 24 Data
Shests in colour. 12 Quick-reference
Blueprint Charts. each in the large size
of 163in. x 113in. NUCLEAR POWER
STATIONS BOOKLET.

FREE GIFT, Newnes Electrical Pocket
Book. Nearly 400 pages with 258 illus-
trations, diagrams, tables. (Value 10/6d)

Sent to you by post on 7 days

FREE TRIAL

To: Buckingham Press Ltd., 18-19 Warren Street, London, W.1
Please send PRACTICAL ELECTRICAL ENGINEERING without obtlgation to
buy If you accept my applicatién. | will return the books In 8 days or post—
Tick (/) here [J Full cash price of £18, or
0O 16/-d It and 16 nthly pay of 20/-.
If you are under 21 your father must flll up the coupon.

The address enlefts |

Full Name.... .. ....ccoovnininenne Please tick () hare
(Block letters)
Add, esereireresesaerarEssERIIESY SIS IEYSNLSestnat ea e E s Nt e e s a b rea s yfour property
Rented
ispes|_]
Furnished accom!
L0077, TSP PR PP TPPO TS 4*-—-2
Temperary
Oc agdress ]
""" y T none of the above
Mr please snswer hece
e Mrs

Subscription Price £16.16.0.

Miss
PEE/4001 E—

154

SAME DAY SERVICE

VA Lv E NEW! TESTED! GUARANTEED!

SETS 125 185 1T4 384, 3V4, DAF91, DF91, DKS1, DL92, DL4.
Set of 4 for 18/6. DAF96, DF96, DK96, D16, 4 for 26/-.
0Z4  4/6{20F2 13/8 | DK% 7/-|EL4l 10/6 | PENA412/6 | UCC84 7/
1A7GT 7/6 [20P$ 11/9 | DL36 &/- | EL84 4/9 | PEN36CIS/- | UCCSS 6/9
1THS5GT 7/3 |20P4 18/6|DLS2 §/9 | EL90  5/- | PFL20012/6 | UCF80 8/8
INSGT 7/9 |25L6GT 5/— | DLo4 6/- | EM8o- 5/9 | PL36  9/9 | UCH42 9/
1R  b5/8|25U4GTIL/6 | DLS6 7/- | EMSL 6/9 | PL81  7/8| UCHS1 6/
185 4/8|30c1  6/8|DYs6 5/9| EM84 6/6 | PL82  7/-| UCL82 7/3
1T4 2/9 [30C15 18/-|DYs7 6/9 |EM87 7/6 | PL83  7/- | UCLSS 11/8
384 5/9|30C17 16/ | EABC806/6 | EY51 7/8 | PL84  6/6 | UP4l  9/9
3V4 8/-30C18 8/6 | EAF42 8/9 | EYS88 6/9 | PL500 13/- | UF80 7/
5U4G  4/6[30F5 16/- | EBol 2/8 |EZ40 7/8 | PL504 13/6 | UF85  6/9
5Y3GT 5/9 |30FL1 13/9| EBC33 8/6|EZ41  7/8 | PL508 23/6 | UF83 6/9
524G 7/6 |30¥L1214/6 | EBC41 8/8 |EZ80  4/6 | PL802 14/8 | UL4L 10/6
6/30L2 1276 |30FL1412/- | EBF80 6/9 |EZ81  4/9 | PM84 7/9 | UL44 20/
6ALS 2/8|30L1 6/6 | EBFS9 6/3|Gz32 8/8|PX25 10/6| UL84 7/-
6AM6 8/6 |30L15 14/— [ECCS81 8/9 | K132 5/~ | PY31 5/6 [ UM84 7/6
6AQS 4/9|30L17 15/6 | ECC82 4/9 | KTeé1 8/ | PY32 10/-(UY4l 7/-
6AT6  4/-|30P4 12/-| ECC83 7?/- [KTe6 16/- | PY33 10/-[UY85 &/9

6BA6  4/6 |30P12 13/9 Eccs4 5/6 | ME140015/- | PY81  §/8 | VP4B 10/-
6BES  4/9 soms 12/- 8/9| N78  14/9 | PY82  6/8 VP1821811—
6BJ8  7/-|30PL1 18 Eccsouz/e c80 7/- | PY83  5/9 8/6

/9 PABC80
6BW6 13/- aormslsle ECF80 7/-|PCs6 10/8 | PYR8  6/8 ’l‘rlmhtorl
6F13 s/o 30PL14 16/6 | ECF82 6/9 | PC88 10/3 | PY800 72/8| aCl07 38/6
6F14 9/ |35L6GT 8/- | ECH35 6/-|PCo6 8/6 | PYS0L 8/9| sc127 g/-
6F23 14/8|35W4 4/6 | ECH42 10/6 |PC97 8/6 | R19  8/6 | AD140 7/6
6K7G  8/8 |35Z4GT §/- | ECHS81 5/9 | PC00 8/-| R20  12/6 | AF102 18/-
6K8G 4/8 (6063 12/6 | ECH84 7/6|PCC84 8/6 Tumc 9/9 | AP115 8/-
6L18  6/- |AC/VP210/- | ECL80 6/9 | PCC85 8/6 18/- | AF116 8/-
6V6GT 6/6 |AZ31 9/- | ECL82 6/9 [PCC88 9/9 U26 13/ | AF117 38/8
6X4  4/3{B720 12/6 | ECL83 9/- | PCC89 10/6 | U47  13/8 | AF124 7/6
6X5GT 5/9 |CCH35 10/- | ECL88 8/8 | PCC18911/6 | Ud9  13/8 | AF125 8/6
7B6 10/9 |CL33 18/8 | EF37A 8/6 | PCF80 6/9| U52  4/8 | AF126 %/
7B7  ?-|C¥3L 6/9|EF39 4/9|PCFs2 6/6|U78  4/8| AF127 8/6
7C6 6/9 |DAC32 7/3|EF4l 9/8 | PCF86 9/8 | Ulgl 12/8| 0C26  5/9
7Y¥4  68/6 |DAF91 4/3|EF80 4/9 [ PCFS0013/8 | G301 13/6| OC44 8/3
10F1 18/- |DAF96 6/8 | EF85 6/- [ PCF501 6/0 | Usol 19/6 | 0C45  2/8
10P13 15/6 |DF33 7/8|EF86  6/3 | PCF802 9/6 | UABCS06/8 | 0C71  2/6
12AH8 23;— DFOL 2/9 | EF89  5/3 | PCF805 8/6 | UAF42 9/6|0C72  2/8
12AT7 3/9 |DF96 6/~ | EF81  8/6 | PCF80812/- [ UB41  6/8 | OC75 2/6
12AU6 4/9 |DH77 4/- | EF183 6/-|PCLs2 7/-| UBC4l 8/6(o0cst  2/3
12AU7 4/9 |DHS81 1g/9 EF184 5/6 | PCL83 9/-| UBCS1 7/-|0CS1D g/a

12AX7 4/8 (DK32 /8| EH90 6/3 | PCL84 718 UBF80 8/-10C82 3
12K8GT 7/- | DK9L 5[9 EL33 8/9 | PCL85 UBF89 8/0 | 0C82D 2/6
19BG6G17/6 | DK92 EL34 9/6 | PCL86 8[8 Uc92 §/-|0c170 2/8

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 Transit 6d. extra.

FABHWUS

SISTORISED
STERED HI-Fl
RECORD PLAYER

FANTSTIC BARGAIN OFFER!

“TRANSCONTINENTAL"
FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS

Complete with 2-10" x 67 speakers and the latest
BSR Mono/Stereo Record Changer—a complete
radiogram at half normal price ONLY

10 Watts Total output 5 4 Pap
17 Transistors & 10 diodes 2 GNs. 1776
EASILY FITTED NO TECHNICAL KNOWLEOGE NECESSARY
H.P. avatlable £12.1.6 dep. plus 18 monthly pay-
ments of 32/{- (Total H.P. £40.17.6)

d
1d your own Hj-Fi Recor
:ru'yn' with the Serenads
fully transistorised amplifier
which comes complete with
2-10" x 6 speakers and the
|atest BSR & Syeed Sterso/
Mong Record Changer. =
4 solid state ampliiier
:;?'Lc; deep. 14 transistors
qles 4 diodes. separate Bass
i Treble— 10 watts total
power, Frequency response
15,000 ¢/s
& EASY TO INSTALL
ND TECHNICAL KNOWLEOGE
REQUIRED +P&P

only 28 Gns. o 3
H. P, terms available.
Dep. £9.16.0 & 12 mon-
thly payments of 36/9
(Total H.P: £3117.0)
Send £10.13.8 today.
iAmleﬂer avallable sep-
ely at only 17 Gns.

Send £12.19.0 today.

s

Callers
Welcome

= = an am - N L D D BN D B -
T PLEASE SEND ME FREE DETAILS DF YOUR RANGE

THIS
jcouron

aratt

OUTHGATE. Dep. P769
LONDON, N.14. TELEPHONE PAL 3733/9666
N B _J |
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PREMI

The Premier Stereo System consists of an all transistor stereo amplifier, Garrard Model 2025 auto/manual record player unit fitted stereo/mono cartridge
and mounted in teak finish plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to
plug in and play. The 10 transistor Amplifier has an output of 5 watts per channel with inputs for pick up, tape and tuner also tape mitput socket.
Controls: Bass, Treble, Volume, Selector. Power on/off, stereo/mono switch. Brushed aluminium front panel. Black metal case with teakwood ends:

 RADIO =

23, TOTTENHAM COURT ROAD LONDON, W1

Size 12” x 54“ x 34" high (Amplifier available separately if required £14.19.6. Carr. 7/6).

L
TOTTENHA'Y COUR

Tel: 01-636 3451 | M1

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION
All leading makes available including Rogers, Armstrong,
Duleil, Wharfedale, Goodmans, Goldring, 8hure, ete. etc.

GARRARD RECORD UNITS

1025 8tereo/Mono cart. £7.19.8
2025 Stereo/Mono cart. £8.19.6
3000 with 9TAHCD £9.190.8
Carriage 7/8 extra

AT680 MKII less cart. £18.19.8
8P25 MKII less cart. 211.18.6

Teak Plinth with
perspex cover as
above £5.10.0.
Carr. 8/ extra.

APTS lesscart.  £19.0.07 Teak Plinth with
8L75 less cart. 229.0.0 £7.10.0, Carr. 7/6 ex.
BL95 less cart. £38.10.0. Carriage 10/- extra.

GOLDRING RECORD UNITS

GL68 icss cart. £22.7.0. GL75 less cart. £35.15.5.
Carriage 10/- extra.

PICK-UP CARTRIDGES
AT MONEY SAVING PRICES!

GOLDRING G800 (Stereo) .

B & O 8P1 (8tereo)

PICKERING V1B8/AC2 (Stereo) -
S8ONOTONE 9TAHC/Dlamond (8tereo) . . . ..
ACO8 GP91/1BC (Mano cumpat.l le}

ACO8 GP83-1 (8tereo)

ACO8 GP94 (8tereo)

B8R X3M (Mono compatible)

B8R X3H (Mono compatible) . .
RONETTE 105 (8tereo). ]

RONETTE 106 (8tereo).

All complete with mmmung brackets and Instructions
Post and Packing 1/6 each

BERRREREERS
i R S e
SEEEenoSob
MUWRAOOOD

SPECIAL OFFER OF
SHURE

HI-FI STEREO
HEADPHONES

Designed to the highest
possible standard. Fitted
2} speaker unita with
soft padded ear muffs.
Adjustable headband.
8ohm impedance. Com-
plete with 6ft. lead amnd
stereo jack plug.

P. &P

5/

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

“PREMIER"’
SPEAKER SYSTEM

8pecially designed oited teak cabinet |
with vynair front. 8ize 124" bigh,
74" wide, 61" deep. Fitted 6}~ EMI |
8ohm Bass apeaker with rolled &
surround and matching 37 E.M.1.
twecter. Fully lagged.

£7.19.6 &

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 ohmas. Current 0-150 mA D.C.
8ize only: 3f x 2t x l(’ln. Comple'if witPh
battery, test leads an: . & P.
instructions. 49/6 2/8.

WELLER SOLDERING TO®OLS

“Ecpert' Solder Gun.
Baves time and simplifies
solderiag in the Bome and
service dept. Twe pmition
trigger gives instunt duzlheat.
100/140 watt. 240 wly A.C.
87/6 P. & P, 2/-.
“Marksman’ Soldering Iron.
Lightweight. conventiotal 3/,,°
pencil bit. Ideal for regulr bench
use and all those jobs arwund the
home. 25 watis. 240 wvpit A.C.
31/ P. & P. -

MONO GRAM AMPLIFIER

2} watts output. Uses ELB4 salve, doubie wound mains
transtormer. fdea! for use with any record deck. Volume/
on/off and tone controls on flving Jeads. Outgut impedance
3 ohms. Bize overall 5}"w. x 5"d x 3"h_ A.C. 200/240V.
ONLY 49/6. P. & P. 5/-.

JULIETTE NA.5018 5 BAND 18 TRANSISTOR |
MAINS/BATTERY RADIO

Covers AM 0540-1600Kc/s. Marine
1-6-4-6Mc/s. FM 88-108Mc/.. VHF
108-134Mc/s. PB 148-174Mcis. Fer-
rite bar aerial for AM/MB, Telescople
aerial for FM/VHF/PB. 4~ P.M.
8peaker. Operates on AC ZOv. or

D.C. by !our 15\ batteries. Bize:
93" x 51°

PREMIER

PRICE 33 P & P. 16/-.

TWO STATION

STEREO CARTRIDGES POCKET SIZE MODEL With wide: IRANSISTOR ‘
;. M angle, jewelled meter movement, ceramlic
Look at our special prices/ long-iife, low-loss switching, tough impact Complete with battery [
M3D  List £8.10.8.  Premier Price £6.19.6 resisting case. Sensitivity 20,000 ohms/ | and = 50ft. connecting |
M44-5 List £14.9.1.  Premier Price $11.11.0 volt D.C. 10,000 ohms/volt A.C. wire. Compact size, two |
M44C  List £12.19.5. Premier Price £10.10.0 19 Ranges: 0-56-25-50-250-500-2500 voits way call system. Ideal for i
M44E List £17.84.  Premier Price £13.19.8 DC. 0-10-50-100-500-1000 volts AC. | home, office, fuctory, etc.
M55E  List £20.15.1. Premier Price £16.18.6 0-50 uA-2:5 mA-250 mADC. 0-8000 ohms- 49/6 P.&aP |
ﬁ;ﬁg" hh't» i‘g'gé‘io ;um}er ;rice 3%'(1)968 68 megohms, 10u uf-0-001 mfd-l mtd. 4/
£l .18.10. Premier Price 0. 20 to B. Complete battery, test b
A R FOUR STATION INTERCOM, Master umit and 3 alaves.
e Erekuell e (n:? ":'li £4'1 9' Zl;l.ﬂn B Ideal tor office and home. Complete witk battery and
Tuclionsg 9. connecting wire £7.19.6 P. & P. 5/6. ]
4 r P
PREMIER ‘
'
TAPE CASSETTES “VERITONE® RECORDING TAPE ‘
C60 (60 ) 10 /6 SPECIALLY MANUFACTURED IN USA. FROM EXTRA STRONG
min. PRE-STRETCHED MATERIAL. THE QUALITY I8 UNEQUALLED.
C90 (2.) 15/- | TENSILISED to ensure the most permanent base. Highly resistant to break-
I age, molsture, heat, cold or humidity. High polished splice free finish. 8mooth
C1 20 ﬁ?, ) 20/- output throughout the entire audio range . Double wrapped—attractively boxed.
P. & P.1-. ’ LP3 3" 260' P.V.C. 5/6 DT6é 53" 1800' POLYESTER 22/8
TT3 3° 450 POLYESTER 7/6  TT6 53" 2400' POLYESTER 37/6
CASSETTE DT3 83" 600’ POLYESTER 11/6  SP7 7- 12000 POLYESTER 12/6
HEAD SP5 5" 600° P.V.C. 8/6  LP7 7° 1800' P.V.C. 15/
gLEANER denoutta | LFB 57 00 PG 10/~  DT? 7° 2400' POLYESTER 25/-
emoves unwanted deposita - . _ - " n -
from. delicate tape  heads. | DTS 57 1200 POLYESTER 15/ TT7 7° 8600° POLYFSTER 50/-L_
Fita all cassette recorders. | LP8 53 1200° P.V.C. 12/8
°,7"1/9. TAPE CASES 57, 51", 7~ 2/8.

TAPE 8POOLS 8" 1/-, 57, 51
Post and Packing 3° 1/-, §°, 63° 1/8, 7" 2/-. (3 reels and over Post Free).

15/- Fe*
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RACAL RA-17

Fim ministry rllaase of these world

ivers. Fre-
quency range 500 kc/s— 30 Mc/s. Avail-
able in excellent condition. fully tested
snd guaranteed. £150. Carr. 40/,

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne f{requency meter
covering 1-7-8 Mc/a.
Operation on 6 volts D.C.
Ideal for amateur use.
Available in good used con-
dition. £5.19.6. Carr. 7/6.
Or brand new with acces-
sories. £7.19.6. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1-2-19 Mc/s. Mains or
12V. D.C. operation. Complete with calibra-
tion charts. Excellent condition. £12.10.0.
Carr. 30/-.

MARCONI

CT/44/TF956
AR A

UNR-30 4-BAND COMMUNICATION RECEIVER

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

Carr. 7/8 1 3 gns.

TRIO COMMUNICATION

RECEIVER MODEL 9R-59DE
4 band recelver covermg 550 Kc/s to 30 Mc/a.
and d on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diede circuit.
4/8 ohm output and phone jack. BSB-CW @ ANL
@ Variable BFO @ 8 meter @ 8ep. bandspread
dial @ IF 455 Kc/s @ Audio output 1-5 W. @
¥ Variable RF and AF gain controla. 115/250V.
= A.C. Mains, Bexutllully designed. 8ize: 7x16x
10in, With instruction manual and service data. £42.10.0, carriage paid. TRIO COMMUN-
ICATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE $£8.15.0 if purchased with
above receiver.

TRIO JR-500SE 10-80 METRE AMATEUR COMMUNICATION
RECEIVER IN STOCK £69

HAMMARLUND SP600JX
COMMUNICATION RECEIVER

High quality professional dual conversion communication
receivers available for the first time In this country at a

ble price. Fri range 540 Kc/a-54 Mc/s. in

Wattmeter
1 p/watt to 6 watts.
£20. Carr. 10/-.

8 bands wariable tuning or 6 channel crystal controlled.
25 watt output into 600 ohms. Input 110/230V. A.C.
20 valve circuit incorporating: Xtal llter B.F.Q0, A.N.L.
Xtal calibrator, 8 meter etc. Bize 19 x 12 x22in. (List
£520). Offered in excellent condition, fully tested and

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

Frequency 0-20 Kc/s. on 2 ranges. Output
500 Q or 5k . Operation 200/250V. A.C.8up-
plied in perfect order. £12.10.0. Carr. 10/-.

AVOMETERS

Supplied in excel-
lent condition,
tully tested and
checked. Com-
plete with prods,
leads and instruc-
tions. Model 47A
£0.196. P. & P.
7/8.

SOLARTRON CD-1016
OSCILLOSCOPE

Double beam. D.C. To § Mc/s
20/-.

Excellent
condition. 858 each. Carr. o

AM/FM SIGNAL GENERATORS
Oscillator Test No.
A high quality
Pprecision instru-
ment made for the
ministry by Airmec.
Frequency coverage

Incor-
porates precision dial, level meter, precision
attenuator 1 V-100mV. Operation from 12
volt D.C. or 0/110/200/250 volt A.C. Size
12 x 8} x 9in. Supplied in brand new con-
dition i with all ct: tully
teated. 845, Carr. 20/-.

GEARED MAINS MOTORS
Paralux type 8D19 230/250V. A.C. Rever-
sible. 30 r.p.m. 40 1b. /ma Complete with
99/6. Carr.

10/ i-.

SINCLAIR EQUIPMENT

Z12 12 watt amplifier, 89/6
PZ4 Power Bupply Unit 89/6
8

Bterso Preamp. £9.19.
Ql4 Speakera 27.19.6
c dio  Kit.

Micromatic Ra

49/6. Bullt 59/6.

ALL POBT PAID
S8PECIAL OFFER

Two Z12 Amps., PZ4 Power Bupply, Stereo

288 or with two Ql4

NEW SINCLAIR 2000 SYSTEM
35 watt Integrated Amplifier, 829, Carr. 5/-.
8elf-powered FM er, 285, Carr. §/-.

ECHO HS-606 STEREO HEADPHONES

Wonderfully com-
fortable. Light-
weight adjustable
vinyl headband
6ft. cable and
sterec jack plug.
25-17 000 cpe 8
ohm

87/8
P.&P
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hecked. 2100 eac!

LAFAYETTE LA-224T TRANSISTOR STEREQ AMPLIFIER

19 transistors, 8 dicdes, IHF music power, 30W
at 802. Response 30-20,000 4+ 2dB at 1W. Dis-
tortion 1% or less. Inputs 3mV and 250mV.
Output 3-16 Q. 8eparate L and R. volume con-
trois. Treble and basa control. 8terec phone jack.
Brushed aluminium, gold anodised extruded front
panel with complementary metal case. 8ize 10} X
3 9/16 x7 13/16in. Operation 115/230V. A.C.
228, Carriage 7/6.

MARCONI TEST EQUIPMENT

EX-MILITARY RECONDITIONED. TF.144G
BTANDARD SIGNAL GENERATORS, 85 Kefs-
25 Mc/s, £28. Carr. 30/-. TF.885 VIDEO OSCILLA-
TOR 0-5 Mcjs £45 Carr. 30/—. TF.195M BEAT FRE-
QUENCY OSCILLATOR 0-40 Kc/s. 200/250V. A C.
280 Carr. 30/-. TF.142E Distortion Factor Meter,
220 Carr. 20/~. All above offered in excellent condi-
tion, fully tested and checked. TF.1100 VALVE
VOLTMETER, Brand New, 8$60. TF.1267 TRANSMIS-
S8ION TEST SET, Brand New, 875. TF.1371 Wide Band Millivolt Meter, Brand New. £50.

DE-LUXE 100K Q/VOLT

TE-900 20,0000Q/VOLT
"!.AB TESTER" Giant 8}in. scale. Built-in M.

GIANT MULTIMETER
| mirror scale and overload
protection. 6in. full view
meter. 2 colour scale. 0/
2:6/10/250/1 000/5 000
V. 25/12+5/
10/501250/ 1 000[5 000v.
D.C.O/B50UA/110/100
{500 mA/10 amp. D.C-
02K /200K /20 MEG.
OHM. 815. P. & P. 5/-.

LAFAYETTE 57 Range
Buper 50k Q/volt Multi-
meter, D.C. volts 12 mV .
-1000V. A.C. volta 1-5V M-
-1000V  D.C. current i
2512A-10 amp Ohms 0- |
10meg 2dB —20 to +81 Ml
dB. Overload protection.

£12.10.0. Carr. 3/6.

1K/10K/100K/10M/
10MQ. - 10 to 49-4dB
518180. P. & P. &/-.

MODEL AS-100D. 100EQ/
VOLT. 5in. mirror scale.
Built-in meter protection.
0/8/12{60/120/300
1600/1,200v. D.C. 0/6{30]
120/300/600v. AC. O

10 A/6/60/300mA/
12 amp. 0/2K/200K/2M/

200MQ. 20 to +17dB. PROFESBION-

£12.10.0. P. & P. 3/6. AL 20,000 opy
LAB. TYPE
Multitester.

Automatic
overload pro-

MODEL TE-20 50,000 O.P.V.
mirror scale overload protec-

tion 0/3/12/60/300/600/1200v. tect| mirror
D.C. 0/6/30[120/300/1200v scale. Ranges: 1/10[50/250/500/1,000 volts.
D.C. -03/6/60/600mA. D.C. D.C. and A.C. 250mA
16K /160K /1 6/16megn 290 Current: 0/20K, 200]{, megohm. Decibels:
to +63dB.£7.10.0.F. & P. 3/-. ;22 ‘};7 ‘Z:MB £5.19.6,

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy  oscillo-
scope for everyday use.
Bandwidth

Illuminated scale. 2in.
tube. 115 x 180 X
230mm.  Weight 8ib.

220/240V. a.c. Bupplied
brand new with hand-
book . £22.10.0. Carr. 10/-.

FIELD TELEPHONES TYPE L

Generator ringing, metal cases. Operates from
two 1-5V batteries (not supplied). Excellent
condition. £4,10.0 per pair. Carr. 10/—.

TE-40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
~01/-003/- 1/ 3/1/3/10/30/
100/300V. R.N.B. d4cpa.-
1-2 Mc/a. Decibels —40 to
+850dB. Supplied brand
new complete with leads
and  instructions. Opera

tion 230V. A.C. 217, 100
Carr. 5/-.

AUTO TRANSFORMERS
0/115/280V. Btep up or step down. Fully
hrouded.

P
P. a
P. 6/6.
P
P,
P

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c/s to
1 200 Kefs on 4
b Square

ands. H
| 20c/s to 30Kc/a.
Output imped-
ance 5,000 ohms.
200/280V. A.C.
Bupplied brand
new and guaran-
teed with instruc-
tion manual and leads, £16.10.0. Carr. 7/6.

TE111. DECADE
RESISTANCE
ATTENUATOR

Variable range 0-
111dB.Connectlons,
Unbalanced T and
Bridge T. Impedance 6000 range (0-1dB x
10) + (1dB x 10) + 10 + 20 4 80 + 40dB.
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0-05dB. +Indication dB x 0:01.
Maximum input less than 4W (50V). Built in
6000 load resistance with internal/external
switch. Brand new £87.10.0. P. & P. 5/-.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kefs-500 Mc/s
6 bands. Directly cali-
brated. Variable R.F. at-
tenuator, audio output.
Xtal socket for calibra-
tion.  220/240V. A.C.
Brand pew with instruc-
tions. $15, Carr. 7/6.
Size 140 %215 x 170 mm.

TY75 AUDIO SIGNAL
GENERATOR

Sine Wave 20 CP8-200
Ke¢/s. S8quare Wave 20
CP8-30 Ke/s. High and |
low impedance output.

QOutput variable up to 6
volts. 220/240 volts A.C. |
Brand new with instruc-
tions. £18. Carr. 7/6.
Bize 210 x150x 120 mm.

MODEL TE-80. 20,000
OP.V. 0/10/50/100/500/
1,000v AC 0/5/25/50/250/
500/1,000v D C. 0-50pLA,
5/50/500mA. 0/6K/60K/600
K/6meg. £4.176. P. & P. 3/-.

MODEL TE-70. 30,
O.PV. 0/3/15/60[300/600
/1,200v. D.C. 0/6/30/120/
600/1,200v. A.C. 0/301LA
13/30/300mA. 0/16K/160K
/1-6M/16 Meg. Q
25.10.0. P. & P. 3/-.

] lbODELOPV 0/0-6/6/30/120,
2\ MODEL PT-84. 1,00 20:000 ’0”’1’
. 0/10/50/260/
1,000v. A.C. and

D.C 0/1001{0 39/6.
P. & P.1/6.

O/GOLLA/B/GOIGOOmA
k. 600K/6Meg./60 Meg.Q B50pF.
i 0-2m¥Pd.£5.19.6. F. & P. 3/6.

www americanradiohistorv com

Full range of all components - valves
semiconductors test equipment
receivers - hi-fi equipment - all at

discount prices.

G. W, SMITH

& CO (RADIO) LTD.
Also see oppos. page
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Nearly 200 pages giving full detaiis of a
comprehensive range of COMPONENTS,
TEST EQUIPMENT, COMMUNICATION

EQUIPMENT AND HI-FI EQUIPMENT.

Each section greatly enlarged and fully

illustrated. Thousands of items many at
bargain prices.

Free Discount Coupons Value 10/-

SEND NOW-ONLY 76 PcPr-

GARRARD

FULL CURRENT RANGE OFFERED BRAND NEW ARD GUARANTKED AT FANTASTIC

SAVINGS

SRP22 Mono £6.10.0 °8P25 MK IT £11. 1308
8RP22 Stereo £6.19.6 "SL58
*1025 Mono  £7.10.0 ,ATOMKIL $12.10.0
*2025 Btereo  £7.16:0 | ATS0 MK IT£13.10.0
°2025 Stereo  87.10.8  ,pog sm. 0.0
*2025T/C 401 228, 7.6
Mono/8tereo £8.17.6 g175 £29. 0.0
3000 Btereo  £0.19.6 8195 £35. 0.0

Carriage/insurance 7/6 extra any model
Bases £3.19.8. Perspex covers £3.10.0.

models at £4.15.0. Carr. §/-. Full range of Garrard accessories avallable.

WB4
8pecial ofter base and vover available for these

13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
D/B oscilloscope.

TYPE

Bandwidth 55
Bensitivity 33mV/CM
Operating voltage 0/110/
200/250V. A.C. Buppled
in excellent working con-
)y dition. £22,10.0. Or com-
g 17 plete with al] accessories,
probe, leads, lid, etc.
£225. Carriage 30/-.

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

00 Kc/n lncorporates
2 RF. and 8 LF

LAFAYETTE SOLID STATE HAG00 RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 Kc/s-400 Ke/s and 550 Kc/s-30 Me/s
F ET tront end ® 2 mechanical filters ® Huge
dial ® Product detector @ Crystal calibrator ®

Variable BFO @ Noise limiter @ 8 meter ® 24in
®

230V. A.C./12V. D.C. meg. earth

operation ® RF gain control. 8ize 15in. X 9tin. x
8iin. Weight 18 Ibs.
£45. Carr. 10/-. 8.A.E. for full detalls.

EXCEPTIONAL VALUE.

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
152-174 Mc/a. Fully tunable or crystal controlled
(not supplied) for fixed frequency operation. In-
corporites 4 INTEGRATED CIRCUITS. Built
in speaker and jlluminated dial. 8quelch and vol-
ume controls. Tape recorder output. 750 aerial
input. Headphone jack. Operation 230V. A.C./
12V. ).C. Neg. earth. £37.10.0. Carr. 10/-.

stageu, d-p: ﬂ]ter,
nolse limiter, crystal
controlled B.F.0Q., cali-
brator. O/F output,
etc. Built-in speaker,
output for phones.
Operation 160/230 volt
A.C. Bize 194 x13} x
18in, Weight 114 1bs.
Offered in good work-
ing condition. $22.10.0. Carr. 30/-. With
clrcuit diagrams. Also available B.41 L.F.
verslon of above. 15 Kc/s—700 Kc/s. £17.10.0.
Carr. 30/-.

R209 MK Il

Brand new, guaranteed and carriage paid.

High gquality construction. Input 230V. 50-60 cycles.
Qutput full variable from 0-260 volts. Bulk quantities available.

1 amp.—4£5.10,0; 2-5 amp.
8 amp.—#£14.10.0; 10 amp.
20 amp. —£37.0.0.

—=%£86.15.0; 5 amp.—#£9.15.0;
-£18.10.0; 12 amp.—£21.0.0;

stock. 8.A

CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil psnel
.E. 1
Type MR 38P. f‘r‘/,zln. square fronts.

meters available ex-
for

d leaflet. D

COMMUNICATION RECEIVER 5?;10'500”‘\%2/— B0mA ... .. 285/ 150V. D.C.. ggl-
11 valve high grade communication receiver A /- F '25;:
suitable for tropical use. 1-20 Mc/s on 4 bands ‘28)-

AM/CW/FM operation. Incorporates pre- “95/—

chlon vernler driver, B.F.0., aerial trim- e
mer, internal w . . . 35/
speaker and 50 0- 50“A X 85/ o
12v.  D.C. | 10014 35/ el
lnternal po- 100 0- 100u.A 32/6 EmeterlmA2D/6
Py | 200uA 31/8 ) 100V. D.C.. .26/~ VU meter ..38/6
B et | 500ua 3718 postage Extra. Larger sizes available—send for lista.
;"’"“d‘gs‘:’e‘:i TRANSISTORISED L.C.R. A.C. AMERICAN TAPE
i chohed MEASURING BRIDGE ,
£15.0.0. A new portable | First grade quality American tapes. Brand
Carr. 20/-. bridge offering ex- | new. Discount on guantlties.

ADVANCE
TEST EQUIPMENT

Brand new and boxed in orlsmnl sealed cartons
VM. 76 VALVE . measure-
ments in excess of 100 Mc/u and D.C.
wmeasurements up to 100V with accuracy of
+2% D.C. range 300 MV to 1 KV. AC.
range 300 MV to 300 V RMB. Reslstance
-02-500 M. Price £78.

VM.78 AC. MILLIVOLT METER. Tran-
sistorirsed 1 MV-300 V. Frequency 1 c¢/s to
1Mc/a. Price 855.

VM.79 UHF MILLIVOLT METER. Tran-
sistorised, A.C. range 10 MV-3 V. D.C.
current runge olu.A~ 3 MA. Resistance
1 ohm-10 megohms. Price £128.

H1B AUDIO BXGNAL GENERATOR 15 ¢/a—
80 Kec/a. sine or square wave. Price £30.
J1B AUDIO SIGNAL GENERATOR. 15 c/s—
50 Kc/a. Price £80.

J2B AUDIO SIGNAL GENERATOR. As per
J1B except fitted with output meter. Price
£35.

'I'Tlﬂ TRANSISTOR TESTER. £37.10.0.
Carriage 10/- per item.

SOLARTRON MONITOR

OSCILLOSCOPE TYPE 101
An extremely high quallty oscilloscope with
time base of 10i/sec to 20m/sec. Internal Y
amplifier. separate mains power supply 200/

250v. wi
cables, probe, etc.,as recelved from Ministry.
28.19.8, carrlage 30[—

\\\\\\‘\\\ :-D //,W/’///@ -
A 27 ; //I“‘m _l (ALL MAIL ORDERS TO - 3,LISLE STREET, LEICESTER SQUARE, | ONDON, W.C.2)

cellent range and
accuracy at low
cost. Ranges: R.
10-11'1  megQ
8 Ranges 419,
| L.1 H-111
RY8 6 Ran-
—29%.C. 10pF
+11 0 Fd.
Ranges +2%. TURNS RATIO 1: 1/1000—

1:11100. 6 Ranges +1%. Bridge voltage at 7,,, 1,8001t .

1,000 cps. Operated from 9 volts. 100t A.
Meter indication. Attractive 2 tone metal
case. Bize 78 X 5 x 2in. £20. P. & P. 5/-.

TE 65 VALVE VOLTMETER

High quality instrument
with 28 ranges. D.C. volts
1-5—1,600v. A.C. volts
1-5--1,600v. Resistance
up to 1,000 megohms.
200/240v. A.C.operation.
Compiete with probe and
instructions.

£17.10.0. P. & P.6/-.
Additional probes avail-
ahle R.F.35/-.H.V. 42/8

3in. 2251t. L.P. acetate ...
3tin. 6001t. T.P. mylar . .
Bin. 6001t. std . plastic . ..
8in. 8001t. L.P. acetate .
bin. 1,2001t. D.P. mylar .
53in. 1,200¢t. L.P. acetate .
52in. 1,200ft. L.P. mylar ..
51in. 1,800it. D.P. mylar ..
um 2,400ft. T.P. mylar

in. 1, 3001t std . acetate

L.P. acetate B/
7in. 1,800tt. L.P. mylar 0/~
7in.2,400ft. D.P. mylar ... . /-
7in. 3,6001t. T.P. mylar ... co...ABf-
Postage 2/~. Over £3 post paid.

RECORDING HEADS

Reuter }-track. As fitted to Collaro Mk. IV
and 8tudio Decks. High imp. record play-
back, low imp. erase. Brand new. 10/6 pair.
COSMOCORD }-track heads. High imp.
record/playback 65/-. Low imp. erase 20/~.
MARRIOTT §-track heads. High imp.
record/playback 65/-. Low lmp. erase 20/-.
Post extra.

NOW OPEN

all Hi-Fi, C

IN EDGWARE ROAD

Our new walk amund lhop is now open at 311 Edgware Road fully stocked with
and Test Eqni

t. Call into your nearest shop—

Edgware Road for all Equipmenti— Lisle Street for. all Equipment and Components.

Y TRANSISTORISED FM TUNER %
TRANSISTOR

ONLY 6 x 4 x 24in.
3 I1I.F. satages.
Double tuned dis-
eriminator. Ample
output to teed most
lmpunm Operateaan 8Vbattery.Coverage 88
—108Mc’s Ready bui® ready for use. Fantastic
value for money. £6.7.8. P. & P. 2/6.
Btereo mruitiplex adaptors 99/86,
TRAMSISTORISED
TWO-WAY
TELEFHONE
INTERCOM )
Operative over amazingly
long dimtances. Separate call
and press to talk buttons,
2-wire connectlon. 1000's of
applications. Beaufifully fin-
ished in ebony. Bupplied
complete with batteries and
wall bracketa.
26.18.4. P. & P. 3/6.
TE-16A  Transistorised
#ignal Generator. 5 ranges
| 100kH2-30mHz. An inex-
frensive instrument for the

x5y x84n.
Complete with instrue-
“lions and leads. £7.19.6.
P. & P. 4/
MODEL 2QM TRANSISTOR CHE(
It has whe fullest capacity for
checking on A, B and Ico.
Equally adaptable for
checkluz dlodes, etc.

0-7-0-4987.

complete with instruc-
tlons, battery and lzad. £5.18.6. P. &« P. 2/6

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator cover-
ing 120 Kc/s-260
Mc/s on 6 bands.
Directly calibrated
Variable R.F. at-
tenuator. Operation
200/240v. A.C.
Brand new with in-
rstmcuona 515 0. 0
P. & P.7/6 8

for details.
ARF-100 COMBINED AF-RD
SIGNAL GENERATOR

AF. SINE WAVE
20-200,000 cjs.
S8quare wave 20—
30,000 c/s. O/P.
HIGH IMP. 21V,
P/P600Q 3-8V. P/P.
TF 100 Kc/e~-300
Mc/s. Variable R.F.
attenumtion Int/ext. modulation. Incorpor-
ates dual purpose meter to monitor AF out-
put aad % mod. on R.F. 220/240V. AC.
£30.0.8. Carr. 7/6.

LAFAYETTE TE-46 RESISTANCE

CAPACITY ANALYSER

2 pF.2000 mFd
2 ohma 200 meg-
ohms.Als0 checka
impedance, turns
ratio, imsulation,
200/280V. A.C
Brand Hew
£17.10.0
Carr. 7/6.

(RADIO) LIMITED

3and 34, LISLE STREET,

LEICESTER SQ,LONDON
311, EDGWARE RD.,LONDO

www americanradiohistorv com

fam. to§ pm.
every day Mon-
day to Saturday
{Edgware Road

N.W.2 01-262 0387 EIRmdiriot

01-437 8204

WC.2 01-437 9155
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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. ISLeworth 1161

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 builtin from
the start and you build to yourown
preferred plan. ITS A MONEY
SAVING SCHEME, TOO.

1 7o MARTIN ELECTRONICS, 155, High Street, Brentlord, Middlesex. |
I | have not had your leaflets before. Please send them on |
1 AMPLIFIERS [0 FM TUNER [] RECORDAKITS [J |
1 (Tick as required) 1
I name R 1
1 ADDRESS oo o
Voews : |
| |
h————————_———————————ﬂ

F.A.L

You must
hear this
superh
unit

15 + 15
WATT
HIGH
FIDELITY
OUTPUT

SOLID STATE STEREQ AMPLIFIER
Recommended )y JBy g

Y Excellent performance
Y High grade components and transistors
< I/mpressive technical specification

s Attractive appearance
Y Modest cost

! , SEND S.A.E.
Housed in Teak veneered Cabinet, FOR FULLY
Switched selectidn of Mic., Mag- DESCRIPTIVE
netic P.U., Ceramic P.U., Radio LEAFLET

Tuner, Tape Rec.
Available from your local Hi-Fi Dealer

Wholesale and Retail-enquiries to Manufacturers

FUTUR'ST'C AIDS LTD, 103 Henconner Lane, Leeds 13

BASI

standingly

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

The New Pictu I‘G-BGOk’way of learning

You’ll find it easy to learn with this out-
successful NEW PICTORIAL
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon-
type drawing. The books are based on

AR EENEENESEEESNNEREEEE
[ To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 THF

Please send me WITHOUT OBLIGATION TO PURCHASE, one of ghc
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

in
| EL
fortnightly payments of 20/~ each. BASIC ELE

ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

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

over these subjects.
TO TRY IT, IS TO PROVE IT

good condition within 7 days or send the following amounts. BASIC
ECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3
TRONICS 90/~ Cash Price,

. or Down Payment of 20/- followed by 4 fortnightly payments of 20/- each.
. This offer applies to UNITED KINGDOM ONLY. Overseas customers

WHAT READERS SAY

““They certainly confirm everything your readers say about them and I
am more than delighted with them. They .wtll be of g‘reat.value to me .
1 my job as Hospital maintenance electrician.”  A. B., Birmingham.

T am entirely satisfied with the books, they are everything you claim
them to be.” S.8.) Cardiff. l
“An extremely marvellous set of books.” C.B., London.

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER

158

l Signature .

BLOCK LETTERS

B ruLL POSTAL
A DDRESS e S

cash with order, prices as above.
l Tick Set required (Only one set allowed on free trial)
B BASIC ELECTRICITY [ ]

BASIC ELECTRONICS [ ]
Prices include Postage and Packing.

(If under 21 signature reéuind of parent or guardian)

www americanradiohistorv com
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PORTABLE CABINET Asillus-
player. To fit standard 75/_
{rated. or autochanger.
RCS AMPLIFIER 8 WATT,
Ready made and tested This
iz 3 2-stage unit using a
triode pentode condenser
coupled valve gi
3 wattsoutputinto s
8 ohm loudspeaker.
Tone and volume
controls mounted on
chassis with knobs.
Bupplied with
loudspeaker and valve
5l:lo(lll.g20. ‘}:Jreqnency response
-12,000 cps.
Sensitivity 200mV. 59/6
SINGLE PLAYERS MONO
EMI Junior Mains £2.19.8

Post 5/8
eaoh item
AUTOCHANGERS MONO
Baltour Priucess £5.18.6
BSRSuperslim UA25£6.19.8
Garrard SRP22 .. £6.19.8 | UA70Traxscription £13.19.6
Garrard 8P25 MKkII£14.19.6 | 3000 Sterso/Mono £12.19.6
All fitted LP/78 styliiand pickup cartridgs complete.
sterwlmwicknp 20/- extra except 3080.

GARRARD TEAKWOOD BASE WB.1. Ready 65/_
cut out for mounting 1085, 3000, BP25, AT60, ste.
GARRARD PERSPEX COVER SPC.1 for WB.1 65/_
BASE. Durable tinted attractive appearance.
L [ GRAM CHASSIS V. . MW,
19-50m. 8W 80-180m. Magic eye, push buttons. £22 1 0

8 valve plus reet. 8ize 15 x 7} X 6in. high.
British made. Details 8.A.E.

E.M.I. PICE-UP ARM Complete with mono cartridge 28/8;
X_ul QP87 17/8; Stereo Ceramic 36/-. Powerpoint 56 15/-.

CRYSTAL MIKE INSERTS

14in. dia. 6/6; ACO8 1}in. dia. 8/6. BMS3, lin. dia. 8/6
MOVING COIL MIKE with Remote Ccmtrol 8witch 18/8

PORTABLE TRANSISTOR
AMPLIFIER PLUS
DYNAMIC MICROPHONE f

A sell-contained fully
portable mini p.a. system.
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player,
Amplifier, etc Attractive rexine
covered cabinet, size 12 x 8 x 4in, with
7 x 4in. speaker and lonr tmnsm.or one watt
power lifier plus ultra Uses PP9
battery. Brand new in Makers’ carton with full make:s*
guarautee. World tamous make. 90/_

WEYRAD P50—TRANSISTOR COILS

RAZW 6in. Ferrite Aerial | Spare Coses .. 8d.
with oar nerinl ooll.... 12/6 | Driver Trans. LFDT4. 9/6
Osec. P50/1AC ... ... 5/4 | Printed Clreuit, PCA1. 9/8
LF. P60/200 470 ko/a 6/7 J.B. Tuning Gang .... 10/6
8rd I.F. P50/3CC. .. ... Woyrad Booklet . ... 2/-

8/-
’I‘elesooplo Chroma Aerials 8in. extends ta 23in. 5/-.
Ferrite Rods Only. 8 x %in. 4/-; 8 x lin. 5/-,
VOLUME CONTROLS | 80 oom COax 82 ya,
Long spindles. Midget Size A BRITISH AERIALITE
5K, ohms to 2 Meg. LOG or | AERAXIAL AIR SPACED
LIN. L/8 3/-. D.P. 5/-|40 yd. $0/-; 60 yd. 30/-

STEREO L/8 10/6, D.P. 14/6. | FRINGE LOW LOBB 1/6
Edge. SK. 8.P. Transistor 5/-. | Ideal 625 lines

R UND ATT WIKE—WUUND .s-WA’I"I‘
POTS. T.V. Type. Valnes STANDARD SIZE POTS.
10 obhma to 30K, 4/6 LONG SPINDLE 7/6
Carbon 30K to 2 meg. 50 OHMS to 100 K ..

ROBOARD 0-15 MATR.
2} x 6in. 8/3 2} x 3{in. 3/2.81 x 3jin 8/8.31 x 5in. 5/2.

EDGE CONNECTORS 16 way 5/-: 24 way 7/6.

PINS 38 por paoket 8/4. FACE CUTTERS 7/6.
8.R.B.P. Board 0-15 MATRIX 2iin. wids 8d. per lin. 3}in.
wide 8d. per lin.; 8in. wide 1/- per lin. (up to 17in.).
8.R.B.P. undrilled }jspin. Bosrd. 10% . 8-
BLANK ALUMINIUM CHABSIS, 18 s.wg. 2iin. sides
7x4in., 5/8; 9x7in., 6/8; 11x3in., 8/6; 11x7in. 7/8;
13 x 9in., 9/8; 14 x 11in., 12/6; 15 x 14in.. 15/-.

ALUMINIUM PANELS 183.w.5. 12 x 12ir. 6/8;14 X 8in. 5/6;
18 x8in. 4/8; 10x7 in. 8/8; 8x6 in. 2/8; 8x4 in. 1/8.

Q MAX CHASSIS CUTTER

: a die, 2 punch, an Allen screw and key
17/8 1jin. 19/8 1}in. 24/- 2’/,,m 44/3
19/6 1}in. 20/6 1jin 20/- 2{in 57/3

39/- lin. xq 36/8

$in.
tin.
%in.

18/- nn.'
16/9 11/ ,in 18/6 13in. 21/6 2in.

'SONOCOLOR’ CINE RECOFDING TAPE
57 reel, 800° with LP strobe mnrkln[x. also cine li:ht
deflector-mirror for synchronisstiol 4/-
UNIVERSAL TAPE CASSETTES 060 THREE FOR 80/-

Tape Spools 2/8. Tape Splicer 5/-. Leader Tape 4/6.
Router Tape Heada for Collaro models £ track 21/- pair.

“THE INSTANT”

BULK TAPE
ERASER AND 42 /6
RECORDING poy
HEAD 2/6.
DEMAGNETISER

200/250 v. A.C. Leaflot S.A.E.
Minimum Post and Packing 2/6.

Full list 1/-

RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase. (Expori—remit cash and extra poslage, no C.0.D.) Buses 133, 68 pass door,

BARGAIN STEREO/MONO SYSTEM
Attractive 8lim PLAYER CABINET with B.8.R. STEREO

Autochanger 4 + 4 AMPLIFIER and TWO matched
6iin. LOUDSPEAKERS Carr. 10/8 £1 9 19 6
{Only 4 pairs of wires to join). 0 oL
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/3507 . 2/3 | 100/25V .. 2/~ | 8/600V .. 9/8
4/350V .. 2/3 | 250/26V .. 2/6 | 18/600V 18
8/450V .. 2/3 | 500/25V | 4/- [ 16+18/500V 718
16/450V .. 3/- 8+8/450V 3/8 | 32+-32/250V 3/8
1450 . 8/8 | 8+16/450V..3/8 | 504 50/850V U=
25/25V .. 1/8 |18 +16/450V 4/3 80+ 100/350V  11/8
50450V . &/- | 32+32/850V 4/6 32+32+82/350V 8/6

SUB.MIN. ELECTROLYTICS. 1, 2, 8,18, 25, 30, 50,100,
250mF 15V 2/-; 500, 1000mF 12v 3/8 2000mF 25V -
CERAMIC, 500V lthooolmF 9d. Dises 1/-.

PAPER 350V-0-1 9d; 0-5 2/6, 1mF 8/- 2mF 150V 3/-.
500V-0'001 to 005 9d; 0-11/-; 0251/8- 58/-.
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/6 0-047, 0-1, 2/6.
SILVER MICA. Close Wlernnoel% 6-5009F1/- 560-2,200]:1?
2/-; 2, 700—5 BOODF 8/6; 6,800pF-0-01, m!d 6/- each

TWIN GANG. “0-0" 208pF - 1760F . 10/8; 365pF, minia-
ture 10/- §00pF staudard with trimmers 12[8 500pF
midget less trimmers. 7/6: 500pF slow motion, standard 8/-;
small 8-gang 500pF 198/6. Single 0" 365pF 7/6. Twin 10/6.
SHORT WAVE. singls 10pF, 25pF, 50pF, 75pF, 100pF,
160pF, 200pF, 10/8 each.

TUNING. Solid dieleotrio. 100pF, 300pF, 500pF, 7/— eaoh.
TRIMMERS. Compression oeramio 30. 50, 70pF 1/-;
100pF, 150pF, 250pF, 1/6; 600pF, 750pF, 1000pF, 2/6.

BAKER 12in.
"““SUPERB"”’
LOUDSPEAKER

Suitable for all Hi-Fi Systems.
Providesrich clear reproduction
of the deepest bass and remark-
able efficiency in the upper
register. Response 20-17,000
cps.  “Baker’’ double cone
with special **Ferroba” ceramie
magnet. Flux density 16,500
gauss. Bass resonance 22-26
cps. 20 watta rating. Voice coil
8 ohms or 16 ohm

Py
£15 Eo
48 page Enclosure

Manual 5/9 post paid
LOUDSPEAKER CABINET WADDING 18in. wide, 2/8 t, ‘

BAKER “GROUP S80UND” SPRAKERS—POST FREE|
‘Group25° ‘Group 35’ ‘Group 50°

12in. 12%in. 91 15in. |
sowatt 0 ONS. 3y, 83 gns. 55, 18 gns,

ALL MODELS “BAKER SPEAKERS” IN STOCK

250V RECTIFIERS. Selenium § wave 100mA 5/-; BY100 10/-.
CONTACT COOLED } wave 60mA 7/6 85mA 9,

Full Wave Bridze 76mA 10/-; 19/6 TV reots. 10/-.
NEON PANEL INDICATORS. 250\7 AC/DC, 3/6.
RESISTORS. Preferred values, 10 ohms to 10 ‘meg.

iw., iw., 1w., 20% 34d.; 1{w. 8d.; 2w. 1/-; jw. 10% 6d.
HIGH STABILI’I‘Y iw 1%. 10 ohms to 10 meg. 2/-.

Ditto 5%. Preferred values 10 ohms to 22 meg., 9d.

5 wnn 0-5 to 8-2 ohm 3w, 2/-
10 watt WIRE-WOUND RESISTORS 2/-
15 watt 10 ohms to 6,800 ohms e/~

8 or 12v. outputs. 14 amp. 8/9; 2a., 11/8; 4a., 17/6
CHARGER TRANSFORMERS., P. & P. 5/-, Input 200/260v.
for 6 or 12v., 1 amps., 17/8; 2 amps,, 21/-; 4 amps., 30/-,

VALVE HOLDERS, 8d; CERAMIC 1/-; CANS 1/-

BRAND NEW TRANSISTORS 6/- each
0C71, 0C72, 0CSl, OC44, 0C45, OC171, OC170, AF11?
MAT 100, 7/9: MAT 101, 8/6; MAT 120, 7/9; MAT 121, 8/6.
REPANCO TRANSISTOR TRANSFORMERS !
8/-

TT46. Pusgh Pull Drive, 8:1 CT, 6/-, TT48 Output, CT8:1,
'8/,
TT23/4 PAIR 10 watf Amp. Transtormers and circuit 45/-.

TT49. Interstage 20:1, 8/-; TTS2 Ontput 8 ohms, 4

TRANSISTOR MAINS POWER PACKS. FULL WAVE
8 volt 500mA Size 44 x 2} x 2in. Output terminals. 49/5
Switched.Metal case, crackle inish. On/off switch.

Hsll Wave 9 volt 50mA Size 2} x 14in. Snap terminals 32/6.
9 volt 500mA TRANSFORMER ONLY. 2§ x 1§ x llln 10/8.
BENCH POWER PACK 230-250v. A.C. with 7
Mete. Supplies 6-8-12v. 1 amp D.C.

MAINS TRANSFORMERS ,,5’*;;:.,.
£50-0-250 50 mA. 6-3v. 2a. Centre tapped . \ 18/6
£250-0-250 80mA. 6.3v. 3.5a. 6.3v. la. or bv. 2a... 80/—
850-0-850 80mA. @.3v, 3.5a. 8.8v. 1a. or bv. 2a.. 35/-
300-0-300v. 120mA., 6.3v. 4s. C.T.; 6.8v. 2a. 45/
MINIATUEE 200v. 20mA., 6,3v. la. 2}x2xllin 12/8
MIDGET 220v. 45mA., 8.3v. 2a. 2] X2{ x2in..... 17/8
HEATER TRANS. 6.3v. 111., 8/6; 6.3v, 4a. 12/8
Ditto tapped seo. 1.4v., 2, 3, 4 5, 6.3v. 1} a! 12/8

PURPOSE LOW VOL’I‘AGE Ontpn(l 8
4,5,6,8 9,10 12 165. 18, 24 .and 30/-
1 amp..6, 8, 10,12, 18, 18. 20,24, 30, 36.40 48 60 85/
8 amp., 0-12v.and 0-18v. ....... ....... 18/6
AUTO TRANSFORMERS 0-115-230v. annt/OIltput
80w. 18/8; 150w. 30/-; 500w. 92/8 1000w, 175/-.

COAXIAL PLUG 1/3. PANEL SOCKETS 1/3. LINE 2/-.
OUTLET BOXES. SURFACE OR FLUSH 4/6.

BALANCED TWIN FEEDERS 1/- yard 80 or 800 ohms.
JACK SOCKETS Std. open-circuit £/6, closed ecircuit 4/6.
Chrome Lead Socket 7/6. Phono Plngl 1/-. Phono Socket 1/-.
JACK PLUGS Std. Chrome 3/-; 3-5mm Chrome 2/6.

DIN SOCKETS Chassis 3-pin 1/6 5-pin £/-. Lead 8-pin 3/6;
5~pin 5/-. DIN PLUGS 3-pin 3/8; 5-pin §/-.

WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

£ p. 2-way, or £ p. 6-way, or 8 p. 4-way 4/8 each.

1p. 12-way,ord p. 2-wly. or 4 p. 3-way, 4/6 each.

Waveohange “MAKITS” 1 p. 12-way, £ p. 6-way, 3 p. 4-way,

4p. 3-way, 6 p. 2-way, 1 water 12/-, 3 waler 18/-, 3 wller 24/-.
Additional wafers 8/- each wnier up to 5 m

TOGGLE SWITCHES, sp. 2/6; sp. dt. 3/6; dp. 3/6 dp ds. 4/8.

MINI-MODULE
LOUDSPEAKER KIT

10 WATT 55/- CARR. §/-

Triple speaker system combining on ready cut baffle.
{ in. chipboard 15 in. x 8% in. Separate Bass, Middle
and Treble loudspeakers and crossover coudenser. The
heavy duty 5 in. Bass Wooler unit has a low resonance
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
£0-15,000 cps. Full instructious tor 3 or 8 o

TEAK VENEERED BOOKSHELF ENCLOSURE

17} x 10§ x 7} in. Bpecially
desigmed for Mini-Module above. £5'1 o'u extra

HI-FI STOCKISTS
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CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, WEST CROYDON

Goodmans Cone Tweeter 3in. square, 2-18kc/s. 10W 35/-.
Quality Horn Tweeters 2-18ke/s, 10W 26/6. Crossover 16/6,
LOUDSPEAKERS P.M. 3 OHMS, 2iin, 3in, 4in, Bin, 7 X 4in.
17/8 each; 8}in 22/6; 10in 87/8; 8 x 5in. 21/-

12in. Double cone3or 150hm 39/(1 10x 6in. 30/- 8 x2}in. 21/~.
E.M.X. Double Cone 13} x 8in.,3 or 15 ohm models, 45/-, or
with twin tweeters, crossover and ceramic magnet, 79/8
SPECIAL OFFER! 8 ohm, 2}in; 8 x 4in; 80 ohm, 8}in, 2¢in;
1 5/6 EAOH 26 obm, 8x4in; 35 obm, 3in;
15 ohm, 10 x 2}in. 7 x 4in.

8in. LOUDSPEAKEE UNITS 3 obm 27/6. 15 ohm 30/-;

8in. De Luxe Ceramic 3 ohm 46/-; 15 ohm 50/-.

8in. LOUDSPEAKER TWIN CONE Sohm 35/-.

5in. WOOFER. 8 watts max. 20-10,000 cps. § or 15 ohm 39/6.
OUTPUT TRANS. EL84 etc. 4/6; MIKE TRANS. 50:1, 3/8.
SPEAKER FRET Various Tygan samples. Send 8.A.E.

ALL PURPOSE HEADPHONES

H.R. HEADPHONES 2000 obms Super §ensitive .. 35/—
LOW RESISTANCE HEADPHONES 8-5 ohms . 39/8
DELUXE PADDED STEREO PEONES 8 ohms. . 78/8

MINETTE

AMPLIFIER

A.C. Mains Transformer.
Chassis size 7 x84 x 4in.
High., Valves ECLS2,
EZ80, Quality ontput 3
ohm. With engraved fas-
cia, valves, knobs, volume and tone controls,
wired and tested. 12 month guaractee. Post 5/6

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES
45-page Eagle catalogue §{- Post free.

|
79/6/

BARGAIN AH TUNER. Mediam Wave.
Ferrite aerial, 8 volt.
BARGAIN DE LUXE TAPE SPLICER Cuts. 17/6

trims, joins tor editing and repairs. With 3 blades.
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add

mausioal highlights and sound effeots to recordings.

Will mix Microphone, records, tape and tuner 59/6
with separate oontrols into nnzle output. 8 volt.
BARGAIN FM TUNER 88-108 Me/s 8ix Transistor. Ready
built. Printed Circuit. Calibrated slide dial £6 19 6
tuning. Size 6 x4 x24in, 9 volt. 9 A

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69/6
Push-Pull Ready built, with volume control. 8v.
+ RADIO BOOKS & (Posuge 8d.)

Practical Transistor Receivers . b=
Practioal Stereo Handbook . . 3/8
Supersensitive Transistor Pooket Radio . 3/8
High Fidelity Speaker Enclosures and Plans 5/-

Radio Valve Guide, Books 1, 2, 3, or 4 ea. 6/ ‘No. 5en. 6/-
Praoctical Radio Inside Out - 4/@
Shortwave Transistor Receivers . 3 .. B}
Transistor Communication Sets . . 8/
Modern T Cirouits for B —" 76
Sub-Miniature Transistor Receivers [ 15
Wireless World Radio Valve Dats - - 9/6
At a glance valve equivalents. . ik 6/
Valves, Transistors. Diodes equivalents manual ... 10/6
Receive Foreign T.V, by simple modifications ... ... 5/
Transistor Circuits Radio Controlied Models 7€
MANUFACTURERS SURPLUS! 25/

TAPE RECORDER CASE. Red/Cream or

Grey 2-tone. Rexine covered. Size 15 x 12 x 5}in. POST FREE

POCEET MOVING COIL MULTIMETER. 49/6
0-1,000 AC./DC. ohms 0 tc 100k, ete.
SUPERIOR MOVING COIL MULTIMETER 99/6
0-2-500v. D.C. 20,000 ohms per volt. 0-1,000v. A.C.

Ohms 0 to 8 meg. 50 Mioroamps (Full list Meters 8.A.E.)

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER
Handsome plastic cabinet, 20ft. lead
and adaptors. For any ndlo. iotercom,
tape recorder, etc. 3 to 15 ohms, 30/_
Bize: 71 x 8 x 8in, POST 2/8

CALLERS WELCOME

S.R. Stn. Seihurst Tel. 01-684-1655
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TEGCHNICAL
TRAINING

in radio 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. |CS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why not fill in the coupon below and find out how ?

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 B-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.

P S S S I GID SIS SIS R GED GED SR SR SRR SN G B S G e e

I INTERNATIONAL CORRESPONDENCE SCHOOLS 1
| |
] Dert 171, Intertext House, Stewarts Road, London, SW.8 |
i Please send me the ICS prospectus—free and withoutobligation. i
: (state Subject or Exam.) : - = e :
[ o m—— i
: NV B gt kst el i e :
I ADDRESS ... -y S F . s ilen” 1
0. = B = ROE T SESE. 2 ULE !
[
INTERNATIONAL CORRESPONDENCE SCHOOLS
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SPEAKER SYSTEMS

All cabinets are new and speakers are monnted on ¢in. chipboard
bafles. All speakers ex TV reconditioned bi flux magnet, All
carelully tested before despatch.

THE MILTON A,

THE CAXTON COLUMN £

This s o column cabinet. opanet Sor oo
23 x 5} X 5}in. wide, At~ 5y girt - with 5in
ted with 3 speakers, This speaker‘ l"inlshe(‘i
will handle 8 watts and jn° Teak cloth
willimprovethequalityol ity bold silk
any tape recorder, OT g.on¢ 30/-.
record player, Finished p 4 /6 “
in wood grain cloth and : :
sandstone Vynsir. A real
bargain at 58/6, P. & P.
10/8.

The Tennyson, Wedge shape for
table or wall mounting 13§X
16 x 8fin. Fitted RMI 18} x 8in.
8peaker. Finished in Grey cloth
with matching Vynair. £4.7.8
P.&P.7/6.

DUO. Wedge shaped B8peaker
Cabinet. Bize
7: x7#in. fit-
ted 7 x din.
apeaker. Cov-
ered in attrac-
tive two tone
Vynair. Price
32/6. P, & P.
4/6.

THE IMP, Extension Bpeaker
Cabinet. Wedge shaped, size
74 x 84in. fitted 7 x 4in. speaker.

- Covered

=) with attrac- OF wall mounting Bpeaker.
) '.lve walnut Bize 184 x 104 x OB}in.,
; with fawn tapered as illustrated. Fitted
Vynairfront. 134 x 8in. Bpeaker with
Keyhole alot Yolume control. Finished in
., black cloth with matching

serlea to match 15 [, Only 25/8. &rey Vynair. (Please state §
ohm impedance, X P. & P. 4/6, or 15 ohm imp.) $4.5.0.
£6.8.0. P, & P.8/6. P. & P.7/8.
SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 10in. round, 10 x 8in. 8
ohm, or 15 ohm, 48/6, P. & P. 8/6. 8in. round 18 or § ohm, 42/6. P. & P. 3/8. B.M.I,
13} x 8in. 3 ohm 45/-, 16 ohm 48/8,P. & P. 8/6. E.M.I.3n.tweeter, 17/8. P. & P. 1/8.
E.M.I. 13} x 8in. fitted two 2}in. tweetera. 15 ohms, 77/6. P. & P. 4/6. EMI. 13} x
8in. (15 ochm) Hi Fi Quality, #5.19.8. P. & P. 4/6. E.M.I. Woofers, 8} x 8In. square,
.8 ohm, 58/6. P. & P. 4/6. E.M.I.Crossover, 18/8. P. & P. 1/-. EAGLE Crossover unita,
3 or 18 ohms, 18/-, P. & P. 1/-. Bakers 12in., 25 watt, 18 ohm, £6.6.0. P. & P. 3/8.
CARTRIDGES

9TA H/C D d
47/8. 9TA Bapphire, 37/6. 8TA B8ap-
phire, 30/-. Ronette 8105 Medium Out-
put, 28/6. B108 High Output 28/8.
D(C284 Btereo Compatible £2/8. Acos
GP83/1 Sapghh'e, 87/6. GP94/1 Bap-
phire, 89/8. GP81 Dlamond 42/-. GP91
Btereo Compatible (High, Medium or

The Cowdrey. Corner
Cabinet in natural
teak finish. Fitted
8x3in.,7x 4in. and
three B5in, round

TEAK PLINTH AND PERSPEX DUST
COVER for 8P25 etc. 85.5.0. P. & P. 5/ Btereo: 8
VYNAIR Widths from 40 to 54in., 17/8
yd. off roll. P. & P. 1/9. § yard, 8/-.
P. & P. 1/9.8end 1/- stamps for samplea.
SPEAKER MATCHING TRANS-
FORMERSG. 3, 7, 15 ohme, 8 watt, 11/8

P. & P.1/6.
MICROPHONES: Xtal Hand Mikes.

B1201 with stand, 54/6, P. & P. 3/8.
ACOS8 Mike 48, 21/-. ACO8 Mike 40,
18/68. Dyn. Mike DM-381, 80/-. CM21

Low Output), 28/-. TA800 converts
Philips AG8301, AG3308 to B.B.R.
B8X1H. Piug-in head complete with car-

Xtal, 18/6. Telephone Pick-up, 10/8.
P. & P. 1/-. Xtal lapel Mike, 7/8. Guitar
Mike, 12/8. P. & P. 1/-.

FERROX RODS: 6 x¥/,,in..2/6; 4} x #in.,
%/-; 6x fin., 2/6;8x {in.,3/-. P.& P.

/- each.

FERROX RODS WITH COLLS. 44 x {in.,
8/6; 8 x 8/,4in., 6/8; P. & P. 1/ each.

ROTARY EWINHES: 2 Pole Mains
8witch, 8/-; 1 poie 12 way, 2 pole 2 way,
3 pole 3 way, 3 pole 4 way, 4 pole 3 way,
8/8 each. P. & P. 1/-. PIANO KEY PUSH BUTTON SWIT-
TRANSISTOR SPEAKERS 8 ohm 2in., OHES, 7 button inc. on off. §
8/6. 3in., 10/6. 3}in., 12/6. P. & P. }/-. banks of 6 P.C,0.,8/6. P. & P. 1/-.

BROADWAY Electronics
92 MITCHAM ROAD, TOOTING BROADWAY,

LONDON, S.W.17 Telephone 01-672 3984 (Closed all day Wednesday)
(Few minutes from Tooting Broadway Underground Station)

tridge 80/-. TA700 equivalent to B.8.R.
8X1M, 85/-. Japanese equivalent to
B.8.R. TC8, 85/-.

Mono: Acos GP87/2 will replace Collaro
and Garrard Mono cartridges, 18/8.
T.T.C. Crystal High Gain, 15/-. B.8.R.
TCS8H Jap. equivalent, 28/-. Bonotone
2T88, 18/-. Post and Packing 1/8.
EARPIECES WITH CORD and 3-5 mm.
plug. 8 ohm magnetic, 3/-. 280 ohm, 4/-.
180 ohm with clip, 8/6. Xtal. P. & P. 6d.

Burgess instant heat solder gun
Only the tip heats—but fast! About 7 ‘sgconds! Pre-focused
lamp lights the job up. Exclusive full- "
length trigger on pistol grip eases
finger fatigue. Finger-tight is
right for screw-in tips — no
pliers needed. Kit complete
with conical tip, chisel tip, 6”
extension barrel, double-
ended probe, gun and
solder. £4 12 6.
Full details and
nearest stockist from:
Burgess Products Co Ltd,
Sapcote, Leicester LE9 6JW
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a complete stereo
system for 28 gns!

i

THE DUETTO ¢ GNS.

Integrated Transistor P&P7s
Stereo Amplifier

The Duetto is a good looking
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.
Crosstalk better than 30dB at 1Kc/s.
Controls: 4-position selector switch (2 FRE
pos. mono and 2 pos. stereo) dual ganged .o
volume control. Py
Tone Contro/: Treble lift and cut. Separate
on/off switch.

A preset balance control.

THE DUO 4 GNS.

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

Specification: lmpedance 10 ohms. It
incomporates Goodmans high flux

6” x 4” and 21" twester. Teak finish.
12" x 63" x 53", 4gnseach,p &p7/6

B Garrard Changars from£7.19.6
. p&p7/6

Coverand Teak finish Plinth
f4.150p & p 7/6

Dot

oL NTATE

THE RELIANT

Solid State General Purpose Amplifier

61 GNS.

Pa&PISE

Specification—OQutput: 10 watts into a 3 ohm speaker. tnputs: (1) for
mike (10mV). Input (2) from gram, radio (250mV) individual base and
treble control. Transistors: four silicone and three germanium. Mains
Input: 220/250.volts. Size: 104" x 43" x 23”. Price: 6% guineas in teak
finished case. Less teak case 5% gns, p & p 7/6. Mike to suit (Crystal):
12/6 plus 1/6 p & p.

8” x 5” speaker 14/6 plus 3/~ p & p.

THE VISCOUNT

131 GNS.
P & P11/6
Integrated High Fidelity Transistor Stereo 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 Controls: Separate bass and treble controls; treble,
13dB lift and cut at 15KHz; Bass, 15dB liftand 25dB cut at 60Hz. Volume
Controls: Separate for each channel. AC Mains Input: 200-240v.
50-60Hz. Size, 123" x 67 x 23" in teak finished case. Built and tested.

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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Recommended
Rean et 9 gns
Size 93 x 2§ x 5%in.
Controls (5) Volume, Bass,
Treble, Mains Switch, Input

Selector Switch.

LT66 12 WATT
STEREO AMPLIFIER

A TWIN CHANNEL VERSION OF
THE LTS5 PROVIDING UP TO
6 WATTS HIGH FIDELITY OUT-
PUT ON EACH CHANNEL.

Switched Input Facilities

2) Radio Tuner (3) Ceramic PU
icrophone.

Controls (8) Volume, Bass, Treble, Balance, Mains Switch, Input Selector

Switch. Stereo/Mono Switch.

Facia Plate Rigid Perspex with black/silver background and matching
black edged knobs with spun silver centres.

tive wood cabinet with

for any model. 705

A.C. MAINS AMPLIFIERS
Employing only
high grade components and transistors.

LT55 6 WATT
AMPLIFIER

A HIGH FIDELITY UNIT PROVID-
ING EXCELLENT RESULTS AT
] = ] MODEST OUTPUT LEVELS.

] Sensitivity 5 mv (max).

Frequency Response 30-20,000 cps—2dB
Harmonic Distortion 0-59% at 1,000 cps
Output for 3-8-15 ohm Loudspeakers.
‘Mike,” Gram and

R RANGE OF SOLID STATE

Input Sockets for
Radio Tuner/Tape Recorder.

Recommended
Socket (1) Tape or crystal PU Retail pri 16 gns

Sizelz x3} X 6in,

It required sn attrac-| pjaace send a stamped addressed envelope for full details of
Satin Tesk veneer| above unils, also TUNERIAMPLIFIERS STEREO and MONO

flnish can be supplied|  pyvaAILABLE FROM YOUR LOCAL HI-FI DEALER
Prices from Wholesale and Relall

reading.

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds

q to:

Announcing.
The VHF/UHF Manual

by George Jessop, G6JP

If you have any interest in the frequencies
above 30 MHz then you need this book. It is
the first complete manual for the metre and
decimetre bands ever published outside of
North America. It is probably the most com-
prehensive work of its kind ever produced,
ranging from advanced material to simple
circuits for the rank beginner to VHF.
lllustrated with over 600 drawings.

Like all of RSGB’s technical books, it is
British produced and thus all parts are avail-
able in this country. An attractive layout and
clear style make the VHF/UHF Manual
equally suitable for construction or just

Obtainable at 21/- over the counter
or 22/6 by post from:—

R S G B Publications

35 DOUGHTY STREET, LONDON, wW.C1.

Aerial Wire: Colls of 25 yds. solid core, 2/3 plus
i/-P. &P,

Battery Ellminat r Transistor S
9v., Tiv., Bv., 29/8 plus 2[6 P.&P.

Condensers: Large range avallable from 8d, each.
Coax Sockets: Flush, 8d. plus 8d. P. & P.

Cartridges: Acos GP87/2G, 14/9; BSR TCSH,
30/-; TC8M, 28/6; X1M Inserts, 22/8, etc.

Ear Pieces: 2:5t/m or 3-5u/m Mag., 2/6 plus 1/-
P. & P. 2:5u/m or 3-5u/m Crystal, 5/6 plus 1/-
P. & P,

High Impedance Horns: 1} to 4} volt, ideal for
alarms, 3/6 plus 1/- P. & P.

Loudspeakers: Large range. 2in. 8 ohm, 7/6;
4In. 8 ohm, 12/8; Sin. 8 ohm, 16/6 plus 2/- P. & P.

Transistors: Full range, |.e. OC44, OC45, OCT1{,
0Cs2, 2/6; OC35, 9/-; Fet.MPF103, 9/6.

Transformers: 12 voit battery charger, £1.2.8.
250-0-250 volt 60mA, 18/9; 0-250 with 6.3 volt, 19/6
plus 3/6 P. & P.

Relays: 12 volt sultable for car alarm, 21/-;
6 volt AC, 28/8; 240 voit AC, 27/6 plus 3/- P. & P,

Ex. Govt. Panel Meters: 0-SM/A, 17/8; 0-300v
AC/DC, 25/¢ plus 2/7 P. & P,

Many other items, please send S.A.E. for free
price list.

BOTEWELL ELEC
SUPPLIES (Gll.lgol) L'].'D
M EGLINTON STREET,
GLASGOW, 0.5, Tel. 041 SOUth 2904

Member ol the Lander Group

£7/15/0

i = - Bolve your communica-

S tion problems with this
4-8tation Transistor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Sabs to Magster. Ideally suitable for Business, Bur-
gery, 8chools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Compiete with 3 connecting wires each 68ft. and
other acceasories. P. & P. 7/6,

MAINS INTERCOM
No batteries—no wires, Just plug in the mains for
instant two-way, loud and clear communication.
On/oft switch and volume control. Price 18 gns.
P. & P. 8/6 extra.

Same as 4-8tation Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery 2/6. P. & P. 4/6.

——=1'Why not boost
business  effi-
clency with this incredible De-luxe Telephone Ampli-
fler. Take down long
without holding the handset. A useful oﬂlce aid. On/
oft switch. Volume Control. Battery 2/6 extra. P. & P.
8/6. Full price refunded if not satisfled in 7 days.
WEST LONDON DIRECT SUPPLIES (P/W7)
169 KENSINGTON HIGH STREET, LONDON, W.8.

NEW RANGE BBC 2 AERIALS

All U.H.F. aerials now fitted with tilting
bracket and 4 element grid reflectors.
Loft Mounting ays, 7 element, 3718,
11 element, 4b/-. 14 element, 5%/6. 18
element, 60/~ Wall Mounting with

Arm, 7 =

87/-. 14 el t, 75/-. 18 el t 88/
Mast Mounting with 2in. clamp. 7 element.
42/6. 11 olement, 55/~ 14 element, 68/-, 18
element. 70/~ Chimney Mounting Arrays.
Compl te 7 el 72/6. 1 0/-.

t, 87/6. 18 el t, 85/~ Cqm lete
assembly instructions with every unit. Low
Loss Cable, 1/6 vd. U.H.F. Preamps from
75/-. State clearly channel number required
on all orders.

BBC - ITV AERIALS
BBC_ (Band_1). Tele-

element, 40/-. 7 element
ment, 47/8. 6 eexgent.

52/6. Combined C/
ITV. Loft 1+3, 40/-; 1+5,
60/-3  1+7, 5 a

6716.7C}lgmney 1+3,'67/6;

VHF transistor pre-
amps, ’75/ b

COMBINED BBCI — ITV —
AERIALS 1+3+9. 70/- 1+5+9, 80/-
146+14, 90/-. 1+7+14, 100/-. Loft mounting
only. Special 1eaﬂet a.va.llab

F.M and 2). S/D, 15/- “H", 38/6.
3 ‘element, 55[- xtem units available.
Co-ax. cable 8d, yd. Co-ax. plugs, 1/4.
Qutlet boxes, 5/-. Dmlexer Crossover Boxes,
13/6. C.W.0, or C.0.D. P. & P. 6/-. Send 6d.
stamps for 1llustrated lists,

Callers welcomed - open all day Saturday

K.V.A. ELECTRONICS (Dspt. P.W.)
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884
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transistor radio

backed by our
after sales servicel

roamer seven mk IV
SEVEN WAVEBAND PORTABLE

SEVEN TUNABLE WAVEBANDS—
MW1, MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND.

Build yourself a quality

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 60
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. Bize 5§ x 1§ x
84in. Tunable over both Medium and Long Waves
with extended M.W. band for esasler toning of
Lnxembom-g, etc. All first grade components—

7 stages—5 transistors and 2 diodes, lupenemitlve Total building costs

ferrite rod aerial, fine tone moving coil speaker, P. &P
also Personal iece with switched socket for , ° °
private listening. build plans and parts price 3/6
list 1/6 (FREE with parte).

transona five

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

Attractive case with red speaker gﬂlle Bize 64 x
44in. x 1}in 7 stages—& transistors and 2 diodes,

ferrite rod aerial, tuning condenser, volume control, 7 Otal building costs

fine tone movtng oofl speaker also Personal Barpiece P. &P
with lwih-.hed soﬁket for privm listening. All first ' . -
grade ool ts. Easy build plans and parts price 3/9
tist 1/8 (FBEE with Parts.)

super seven

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

tractive case sise 74 x 54 x ljin. with gilt
ﬂmnn The ideal radio for home or outdoors.
Ooven Medium and Long Waves and Trawler
Bpecial circuit incorporating 2 R.F. Stages,
wh pnu output, ferrite rod aerisl, 7 transistors
and 2 diodes, 3in. speaker (will drive Iarger

Total building costs

Extra M.W. band for
easfer tuning of Luxembourg,
etc. Bullt in ferrite rod aerial for
Medium and Long Waves. 5 Bectlon 22in
chrome plated telescoplc aerial for 8hort Waves—
can be angled and rotated for peak 8.W. listening. Socket

for Car Aerial. Powerful push pull output. 7 transistors .«nd 2

diodes including Micro-Alloy R.F. Transistors. Famous malke 7 x 4in. P.M. speaker for
rich-tone volume. Air spaced ganged tuning condenser. Vbdlume onloﬂ control wave
change switches and tuning control. Attractive case witk cerrylng han

Bize 8 x 7 x 4in. approx. First grade components. Basy to follow lnatructiona and
diagrams make the Roamer 7 a pleasure to build.

Total building costs

£ 5 1 9 6 7 /6 Personal Earpiece with switched socket
for private listening 8/ extra.

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

NEW LOOK melody six

TWO WAVEBAND PORTABLE

8 stages—B transistors and 2 diodes.
Covers Medium and Long Waves. Top
quality 3§in. Loudspeaker for quslity
output anc also with Personal Earpiece
awitched socket for private listen-
“| ing. Two R.F. stages for extra boost.
High Q. Ferrite Rod Aerial. Push-pull
output. Hendsome pocket lln case with
{ gﬂtﬂtﬁnx- Sise 64 x 4 x 2in. Easy build
plans and parts price list s/- (FBEI
with partu

Total building costs

69]6 P.4?3P.
RADIO EXCHANGE CO

Tl ST Q16 PS°
P an price o ] []
sarts). (Personal Hacpleos with switahed socket for CE | 61 HIGH STREET, BEDFORD.  Tel. 0234 52367 |
. | I enclose £ i |
= Saaaaaaammmo  'lenclosef......... please send items marked
roamer Six | |
R ] ROAMERSEVEN O  ROAMER SIX (m
WITH 3in. SPEAKER I TRANSONAFIVE [O  SUPER SEVEN I |
Attractive case with gilt fttings. Sise 7 x 6} x I POCKET FIVE O  MELODY SIX o |
ko w2 o B o sk M b - !
for‘eacior fusing of Luzembours, st Bensiive I Parts price listand plans for
?.T:.”'ﬁn:eg'{;'ﬁ, E{,’;ﬁﬁ"};ﬁ' ?;‘,,21_:; Total building costs I P P :
. ] = es inclux cro-Alloy ' P. &P, Name
S SRR 7916 T !
= Address
* Callars side entrance Stylo Shoe Shop | |
* Open 10-1, 2.30-4.30 Mon-Fri. 9-12.30 Sat :_ Pw’_:
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THE ‘YORK' HIGH FIDELITY 3 SPEAKER SYSTEM

+ Moderate size, only 25 x 14 x 10in, Complete Kit 1 9 1 G
% Response 30-20,000 ¢.p.s. Inpedance 15 ohms. ns. I|’
% Performance comparable with units costing Carr 12/8 I;

conslderablgmore Consists of (1) 12in. 15 watt Bass unit with
cast chassis, Roll rubber cone surround for ultra low resonance,
and ceramic magnet, (2) 3—wa.y quarter section series cross-over
system. (3) 8 x 5in. high flux middle range ‘speaker. (4) High
efficlency tweeter. (5) Measured weight of woollen acoustic
damping material. (6) Teak veneered cabinet. (7) Circuit and
full instructions. Terms: Dep. £5.10.6 and 9monthly payments
89/- (Total£23.1.0% DEMONSTRATIONS AT ALL BRANCB'ES.

R S C STEREO/20 HIl- FI AMPLIFIER PROVIDING

10/14 WATT ULTRA LINEAR PEAK PUSH-PULL

PUT_ ON EAC CHANNEL, SUITABLE FOR

“MIKE ’. GRAM, RADIO OR TAPE. (7) valves ECC83, (2

ECLS$6, (4) BEZ81. Frequency Response: +2dB 30-20,000

cps Hum Level: 65dB down, Sensttivity: 30 millivolts

ax. Harmonic Distortion:0-2% % Four-position tone

compensatlon and lnput Selector Switch. %Stereo/Mono switch.

*Neon panel indicator. xHandsome Perspex ontplate. kSeparate

Bass and Treble controls, Qutput transformers are high quality section-

ally wound. Outputs for3and15ol sspea.kers Complete set of Parts, point-

15 Gns to-point wiring diagrams and instructions, Or factory assem-
« bled with our usual 12 mths’ gntee 19gns, Or Dep. £4.10.0

Carr. 12/6 9 monthly pnyiments 82 {Total £28.10.04. Send S.4.E. for lea.ﬂet

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI
AMPL'F'ER Highly sensitive. Push-Pull

high output, with Pre-amp./
Tone Control Stages. Performance figures of
factory built units: Hum level —70dB. Frequency
response +34B 30-20,000¢/s.Sectionally wound out-

put transformer. All m%h grade components.
Valves EF86, EF86, B 807, 807, GZ34.
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 associated volume controls so tha.t two separate
inputs such as Gram and “Mike’’ can be mixed. . 50c/s A.C. mains.
For 3 and 15 ohm speakers. Complete kit of parts w1th goint ~t0- 1 4 G ns.
go‘wi int wiring diagrams and instructions, 12/

n-handled perforated cover 27/6. Suppled factory bullt with EL34
output valves. 12 months’' guarantee for 17 gns. TERMS: Deposit £6
and 9 monthly muayments of - iTotal ﬂu At _Send S.A.E. for leaflet.

R.S.C. A11 HIGH FIDELITY 12-14 WATT AMPLIFIER
P AR

Two input sockets with associated oontrols
_ allowing mixing of ‘“mike” and gram, etc, etc.
: High sensitivity. 5 valves—ECC83 (2), EL84 (2),
EZ81. High quality_sectionally wound ou 8
transformer. IND. BASS AND

TROLS. Frequency response ;{:adB 30—20 000 cls
Hum level —60dB. SENSITIVITY 40 millivolts.
For Crystal or Ceramic PUs, High Impedance
“mxkes" For Musical Instruments such as String Bass, Electronic Guitars
etc. Size approx. 12 x 9 x 7in. For AC mains 200-250v. 50 GIIS
Output for 3 and 15 ohm 8pkrs. SAE for, loa.ﬂet Complete kit.

Full instructions and point-to-point wiring diagrams. Carr 11/6 (or factory
built 1¢ Gns.) Twin handled metal cover 27[8. TERMS ON ASSEMBLED
UNITS. Deposit 97/6 and 9 monthly payments of 22/-. (Total £14.15.8).

RSC_AlIT TRANSIS-

_[BLACKPOOL o' &% A5E3Re%e LA A

R.S.C. COLUMN SPEAKERS Covered in two-tone Rexine/
Vynair, ideal for vocalists a.nd Pubuc Address, 15 ohm matching.
057 15 watts inc. flve 7 x 4in akers £7.19.11

E C48S 30WATTS. Fitted four Bin h flux 8 watt speakers.
Overall size approx. 42 x 10 x 5in GIIS
and9 mthly pmts 34/8 (Total £18.19 9) "
TYPE C4128 50 WATTS, Fitted fourl2inll, (XX)]ineleattz4 Gns
speakers. Overall size 56 x 14 x sm approx. .

30 WATT HI-FI AMPLIFIER

for Guitar, Vocal or Instrumental Group

A 20r 41input, 2 vol. control Hi-Fi unit with Sep—
arate Bass and Treble controls. Current valves. Peak
output rating. Strong Rexine covered cabinet with hand-
les. Attractive black/gold perspex facia. Neon indicator,
For 200-250v. A.C. mains. For 3 or 15 ohm speakers. Send
8.A.E. forleaflet. Deposit 4 gn: 18 Gns Carr,
9mthly payments of 39/8 (Tot,al 21 sns) 12/6

12in. HIGH QUALITY LOUDSPEAKERS

In Teak or Afrormosia veneered Cabinet:
15 Watt 11,000 lines £5 20 Watt 10, 000 lines Es 1 9 9
3or150hms. Carr?/6 - ' 15 ohms. Carr 89 . L

FANE ULTRA HIGH POWER LOUDSPEAKERS

All power ratings are R.M.S. continuous. 2 year suarmtee ngh

Flux 14,000 line ceramic magnets. Heavy cast chassis.
1 r 1 r 1 r
POP 100 | ‘POP’' 60 | ‘POP’' 50
18” 100 Watt 15”7 60 Watt 12” 50 Watt
Carr. Carr. Carr,
1 9 GNS. 15/- 1 2 GNS. free 1 0 GNS. free
POWER PACK KIT Consisting of Mains transformer, Metal
Rectifier, Electrolytics. smoothing choke, chassis and circuit. 2 5 ‘I‘I
200/250v. A.C. mains. Qutput 60mA 6-3v. 2a. Supblied with
case in lleu of chassis £9/11. Or assembled 39/i1
CLEARANCE LINES 11/9
HIGH QUALITY 8” x 3" LOUDSPEAKERS joocause o/~
15”40 WATT LOUDSPEAKERS IN CABINET 14 Gns
Heavy construction. Covering Rexine and Vynair
14 WATT HI-FI AMPLIFIERS  Hish _sensitiviy. “Two
controls for mixing purposes. Separate Bass and Treble Controls. Valves
ECC83, ECL88, ECL#86. EZ80. Output for 15 ohm Loudspeaker. 200-250v 50
A.C.mainsoperation. Sizeapprox.8x8 x 6in. Factory £7 1 9 1 1
built and fully guaranteed. Limited number to clear at 10/
E.M.l. HIGH FIDELITY LOUDSPEAKERS 13- xg-150bms 5 1
Gauss 13,000 lines. Formed flexible P.B.C. cone surround for very 2
low fundamental resonance. Range 30-15.000 ¢.p.s. Rating 10 watts. Gns
EXTENSION "SPEAKERS 29/9 EMI PLAYER TURNTABLES

Or Depasit £L14.0 and § monthl¥ puyments of &u iTotAl S&E.E].

TORISED VERSION of

above complete kit Gns
i Assembled 14 Gns}

R.S.C. BASS-REGENT

50 WATT AMPLIFIER
An exoeption-

radio, tape.
Peak O/P rating.
Two extra heavy duty

in. Loudspealkers.

+ Four Jack inputs and
two Volume Controls for
gimultaneous use of up to
four pick-ups or ‘“‘mikes".

Bass and Treble controls

b2 Gns. $& i hie
+ dep. £10.1. 9
and 9 monthly payments of
. (To?&l 15'7{ gns.).

G100 100 watt peak output
with Pr. speaker columns
and a Bass Unlt (Six 127

and’l‘wolﬁ'.‘_igrlcrs!.mu Ens
R.S.C. BATTERY/MAINS
CONVERSION UNITS
Type BMI1
An all-dry
battery eli-
minator.
Size 5ixdix
in. approx.
Completely replaces bat-
teries supplymg 1-5v. and
. where A.C. mains 200/
250v. 60c/s, i8 available.
Complete kit with di
or assembled
SELENIUM F.W.
RECTIFIERS (Bridged)
6/12v. D,C. output. Max.
.C._input 18v.
lja. 5/8. 2a. 8/
4a. 12/9. 6a. 16/9.

R.S.C. MAINS TRANSFORMERS

mn GUARANTEED. Interleaved and Impreg-
Primaries  800-250v. 50o/s.

Cabinet size 12 x 8 x 5in, approx. with P.U. 4 speed. Turnover cart-
%‘ttragtu;:a %resa lxzagrd sl&n 5 1;1;1 ridge. Limited number.

itte i€ ux 5 wa o
speaker. Mono 59/9 Stereo 69/9

HIDGE'I‘ CLAMPED TYPE 2§ x 2} x 2kin.
250v., 60mA, 6-3v. 2a.

250-0-350v., 60mA 6-3v. 2a, .

FULLY SHROUDED UPRIGHT MOUNTING
350-0-250v. 60mA, 6-3v. 2a., 0-5:-6-3v. 2a, ..
250-0-260v. 100mA, 6-3v. 4a.,0-5-6-3v. 3a. ..
800-0-300v. 100mA, 6-3v. 4a., 0-5-6-3v. 35. ., 87/
300-0-300v. 130mA, 6-3v. 4a,, c. g

For Mullard 510 Amplifier , 46/9
350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 87/9
850-0-850v. 150mA, 6-3v. 4a., 0-5-6-3v. 38 47/9
425-0-425v. 200mA, 6-3v. 4a ,c t., 5v. 3a. 69/9

4925-0-425v. 200mA, 6-3v. 4a.,6-3v. 3a.,8v. 3a. 75/-
450-0-450v. 250mA, 6+3v. 4a., c.t., bv. 3a. 87/9
TOP SHEROUDED DROP-THROUGH mn
260-0-250v. 70mA, 6-3v. 2a., 0-5-6-3v. 2a. .. 21/9
250-0-260v. lOOmA 6:3v. 3- 5& 25/9

26/9
27/9
87/9
3 3v. 8719
300 300v 130mA, G Sv 4& 0 5-6:3v. ll.
Buitable for Mallard 510 Ampll.ﬂer 44/

850-0-350v. 100mA, 6-3v. 4a.,0-5-6-3v.
350-0-350v. 150mA, 6-3v. 4a.,0-5-6-3v.
FILAMENT or TRANSISTOR POWER PACK Types
68v 1-5a. 7[8 6-3v, 2l BID 6:3v. 3a. 10/9 §-3v.
8a. 21/9; 12v. 1a. 8/9; 12v. 8a. or 24v. 1-Ga. 81/9;
0-9-18v. 1{3 17/9; 0- 13- 26 42v 2a. 28/9.
CHARGER TRANSFORMERS 0-9-15v. 1ia. 14/11;
24a. 17/9; 3a. 19/11; ba. 23/9; 6a. 87/9; Sa. 33/0.
10a. 55/11.
AUTO (8tep UP/step DOWN) TB.AH FORMERS
0-110/120v. 200-230-250v....... 0 watts 15/9
150 watts, 28/11; 250 watts CDID 500 watts 09/9
OUTPUT TRANSFORMERS
Btandard Pentode 5,0000) or7,000Q to83Q..  8/9
Push-Pull 8 watts EL84 to 30 or 150 ..... /9
Push-Pull 10 watts 6V6 ECL86 to 3,5, 8or150Q 28/9
Push-Pull BL84 to 3 or 150 10-12 watts ... 81/9
Push-Pull Ultrs Linesr for Mullard 510, etc. 38/9

Push-Pull 15-18 watts, sectionally wound 6L6,

KT66, etc., for 8 or 150 85/9
Push-Pull 20 watt high quality sectl ly
wound EL34, 818, KT68 etc.to or 150 .. 58/

SMOOTHING CHOKES
150mA, 7-10H, 250 0 12/8;100mA, 10H, 2000 10/9;
80mA, 10H, 3500 8/9; 60mA, 10H, 4000 4/11.

louds;

PHDNE AMPLIFIEHS Speak and listen with both hands
free. Standard dry battery o x'.'-rated Attractive black moulded case. f
1 WATT TRANSISTOR AMPLIFIERS ;. ;5 onm

59/

J.B. VHF/FM DIAL

Complete with escutcheon. Size 7° x 4}°. Escutcheon T§” x 2§".

& DRIVE ASSEMBLIES

ers. Miniature size. Brand new boxed. Post free 37/ 9
e
PRINTED CIRCUIT KITS [, roxing orinted cirouits, 12/9

Compilete with 72 sguare ins. laminated board and necessary fiuids. Post &4

ONLY 9/9

Post 2/9

TAPE RECORD/PLAYBACK AMPLIFIERS , ... co cutput. soetc

Eye Recording level indicator. For 3 ohm L/S. All normal 1
facilities. Less Facia plate. For 200/250 A.C. mains. Carr 8/6. .

5.0

Stereo Ampl.lﬂer 222
r Price

ARMSTRONG UNITS CLEARANCE
£25 Carr. 10/6

AM/FM Tuner Amplifier 22TM

Our Price

Carr. 10/8

MINI-8 HI FI LOUDSPEAKER UNITS

Clearance Prlce5 9/ 11

Teak or Afrormosia veneered cabinet, size aPProx. 10} x 64 x Tiin
Peak power handling 8 watts 3ohms. Carr. 5/-.

Total cost
of parts FMT1

JASON VHF/FM TUNER DESIGNS
5Gns. Fyr2£6.19.11. srv2 93 Gns, Plesse steto

STEREO/TEN HIGH QUALITY AMPLIFIER
5 watts high quality peak output on each channel
table all crystal or

Sensitivity 50 millivolts. S
ceramic stereo cartridges. Ganged

For 2-3 ohm 8
Assembled w1th 12
months’ guarantee

and
Treble Controls Valves ECC83(2), EL84 (2) EZ81.

w £11.19.6

6/12V CAR BATTERY CHARGERS
Complete kit of parts with Ammeter and Circuit.
Both models wlth variable charge rate selector.
4 amp 4
All types 200-250v. A.C. Mains. Built 10/- extra

9/9 6 amp 69/9

164
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“PACKAGE 3” 30 WATT OUTPUT

¢ Goldring Transcription Turntable on Plinth

k Shure or Goldring Magnetic Pick-up Cartridge

¢ Super 30 Amplifier in veneered hous: 86 G ns
k Pair of Stanton Loudspeaker Units .
pecial 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
Treated Cone sur-
round giving low fundamental reso-
nance. "'D” indicates Tweeter Cone
providing extended frequency range

15,000 c¢.p.s. Impedance 3 or 15
ohms, Please state choice. Excep-
tional Derformance at low cost.

D3 3o 3

Prices mclude carriage.  HF100D 10° £5.15.0
HF510L 5° 10W 57/8 HFI20 12" 15W 69/8
1F801D 8 8SW 58/8 HFI120D 12° 1 4 79/9

11D 8 10W 4 gns. HFI126 12° 15W  88/9

HFS
HF102D 10° 8W  59/9 HFI26D 12° 15W 5 gns.
HIGH FIDELITY LOUDSPEAKER UNI
Cahinets latest style Satin Teak or Afrormosia ve-
neer. Aeoustically lined or filled woollen damping.
Ported where appropriate Credit terms availahle
DORCHESTER Size 16 x 11x 9in. Appr.
Range 45-15, g s. Rating 8-10 wal:t.s
Fitted High ﬂux 13x8in. Dualf 8
Cone spkr. Imp. 3 or 15 ohms A
Carr, 7/6

STANTON IS size 18x11x10in. Rating
10 watts. Incorporating Fane 803b
speaker with roll rubber cone surround
and 15,000 line magnet. High flux tweet-
er. Handsome Scandinavian design
cabinet. Range 30-20,000 c.p 16 Gns
pedance 15 ohms. Gives smooth realistic

sound output. Carr. 7/6
GLOUCESTER size 25 x 16 x 10in. 12in. High flux
12.000 Hne speaker. Cross-over unit and Tweel:er
Rating 10 watts. Frequency range 1 2 |
40-20.000 c.p.s. Impedance 15 ohms.

E2 EQUIPMENT CABINET
Size 17 wide 141° deep 111" high

Cut for TAl2, Super 15, Super 30
and other ampliflers. ‘Roll over'fi§

Afrormosia veneer
finish. Price inc. carr.

MOTOR BOARDS cut for
Garrard Turntablesand 1 2 /9
many other units. Price

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

Matching as recommended for optimum per-
Send for ed brochure showing

for

other money saving offers.

Nlustrated with TFMI Mk II Tuner fitted

EXTREMELY ATTRACTIVEAND YERSATILE PLINTHS
finished 1n Teak or Afrormosia veneer. Tinted

“PACKAGE 2” 30 WATT OUTPUT
% Garrard SP25 Mk II Turntable on Plinth
% Goldring CS90 Ceramic P.U. Cartridge

+* S}l)xper 30 Amplifier in veneerad

ing
% Palr Stanton Speaker Unita 76 Gn
Special total price. Four fully
wired units ready to ‘‘plug-in’™

“PACKAGE 1" 13 WATT OUTPUT
% Garrard SP25 Mk IT 4 sp Iglayer unit on plinth
% Goldring CS90 Cerami U. Cartridee

% TA12 Amplifier in cablnet 5 1
Units. Special total price. GNS.

S. Carr.

Perspex ‘‘roll over” cover|

amp and

RECORD PLAYING ustlw

Goldring CS90 high compli-
ance ceramic Stereo/Mono
cartridge with diamond sty-
%us Mounted og Plinth. Inc.
erspex cover. Carr.
5. 2Gns.

BP3 As above but with
Goldring Lenco GL68
Transcription unit and CS90
Supplied with
Perspex Cover. £28 C

R.S.C. PLINTHS .,

Record
- Playing

Teak
~finish
cut for
Garrard

59/ 1000.

with satin chrome handle. |10 W HIGH FIDELITY AMPLIFIERS

AR L10 Separate Pre-
Main Amp. Matched
Magnetic P.U.

Moneysalvms units. Ready to

UL § e R R S.CTAI2 13 WATT STERED AMPLIFIER
sisting of Garrard SP25 Mk I

(with heavy turntable) fitted] F ANSI ISED LID STATE CONSTRUCTION

H FIDELITY OUTPU
Designed for optimum performance
with any crystal or ceramic Gram
P.U. cartridee. RB.éilO tuner. Tape re-

etc

corder, ‘Mike’

switched input sockets on each chan-
nel % Separate Bass and Treble con-
trols % Slide Switch for mono use %
Speaker Output 3-15 ohms % For
200-250v  A.C. mains

Response 30-20,000 c.p.

8.

Hum and Nmse —70dB % Sensitivities (1) 300mV (2) 50mV (3)

IOOmV (4) 2mV Qutput rating I.H.F.M. % Han
finish Faciaand Knobs. Complete kit of parts with ful,

wiring dia,grams & instructions. Factory bulll: with 12

8 GN
pymts 31[6 (Tol:al £19. ’0)
units. ing 194 Gns. D

% Pair of Dorchester L'speakar
Or Dep. £10 and 9monthly

payments £5.11.0. (Total
£50.19.0.) Perspex cover
3gns. extra.

10 ons.

To clear

65 WATTS PER CH

% 3 separate

* Frequency i B A
2dB % Harmonic Dist,or!:lon 0 3% at 1000

dsome brushed sllver

12— 79

S or Depos t £5.2.8 9 mthly GNS.
r in Teak or Afrormosia veneer hous-
9 mthly pymts 39/-. ¢Total £23.

AUDIOTRINE HI-FI SPEAKER SYSTEMS
Consisting of matched12in. 12,000 1ine 10 watt 15 ohm

high quality speaker, cross-over unit and tweeter.
Smooth response and extended frequency range en-

|NTEREST CHARGES REFUNDED oncCredit |

3000, AT6, ATS60, SP25 etc.. @
etc. Avaijlable with clear

15,000

sure surprisingly realistic reproduction.
Or Senior 15 watt inc. HF 126

line Speaker 8 Gns. Carr. 6/6

Perspex cover as

ill. Inc. Carr. O Gns.
Perspex cover sold separately
at 3 Gns. Limited number of
covers slightly damaged but
repaired by makers.

Inc.

R.S. C TA6 6 Watt HIGH FIDELITY SOLID
STATE AMPLIFIER
200-250v. AC mains operated

| Frequency Response
20, c.p.s. —2dB. Harmonic
Yas) Dlstort!on 0'3% at 1,000 c.p.s.

.00,

——-—'—‘ Separate Bass and Treble
‘lift’ and ‘cut' controls. 3 input sockets for Mike,
Gram,RadtoorTape.Inputselectorswitch. Qutputfor
3-15 ohm spkrs. Max. sensitivity 5mV. Output rating

LH.F.M. Fully enclosed enamelled case, 94 x 21

x5#in.
Attractive brushed silver finish facia plate 103 x 3)ln
and matching knobs. Complete kit of parts with full
wiring diagrams and 1nstructiox’;/ss 9
ArT, A3

with 10in Hi-F1 'spkr

Sales settled in 3 months. Size 24 % 16X101D.

HI-FI SPEAKER ENCLOSURES Teak or Afrormosia veneer
finish. Modern design. Acoustically ined and ported.

Carr.
JES Size 16 x 11 x 9in. Pressurised. Glves

4 Gns.

SElo For outstanding resulr.s SEI12 For exclnt primace with 12in Hi-

£5.10.0

Fi speaker and Tweeter.
Size 25 x 16 x 104in.

5 Gns.
Carr. 5/9

6 Gns,

R.5.C. TFM1

Total cost of Darts
with detailed wiring
diagrams & instruc-

Tne. 14 Gns.

Carr.

Or factory built
164 gns. Or in Teak
finished cabinet as
illustrated 184 gns.
Terms: Deposit £5
and 9 monthly pay-

using

30 amplifiers and of the same

Or factory built with 12 months guarantee. £8.19.9

FULLY TRANS ELY 200/25¢ >. Mal:
OUTPUT 10 WATTS R.M 8. cont. 1nto 15 ohms
15 WATTS R.M.S. cont. into 3-4 chms,
TRANSISTORS 9 current types of high quality by
leading manufacturers.
5 POSITION INPUT SELECTOR SWIT!

Characterlstlcs for Gram and Tape Heads.

L TAPE MONITORING FACILITIES,
SENSITIVITIES Magnetic P.U. 4 mV. Crystal
Ceramic P.U.
2:5 mV. Radio/Aux or Ceramic P.U. 11
FREQUENCY RESPONSE: +2dB 20-20,000 c.p.s.
TREBLECONTROL: +156dB to—14dBat10Kc¢/s. NEG

HARMONIC DISTORTION at 10 Watts 1,000 c.p.s.

oint to point wiring diagrams.
upplied factory built 15¢

housing as {llustrated. 19 G

ALL COMPONENTS ET C. RE OF A

CH
EQUALISATION to Standard R.I.A.A. and C.C.L

400 mV, M1crophon'e 4. g m‘\/ Tape Head

BASS CONTROL: +17dB to —15dB at 50 c¢/s. HUM LEVEL:

Complete Kit of parts with full constructional der,a.lls ?3/% l
Carr.
Gns. Carr. 12/6. Terms: Deposit 4 Gns. and 9 I
monthly payments 31/1 (’I‘ot.a £18 3.9). Or in Teak or Afrormosia veneer I
|

HIGH STANDARD AND
SUPPLIED BY LEADING MANUFACTURERS.

ments £2. Total £23.

SOLID STATE
CONSTRUCTION
SPECIFICATIONS COMPARA

WITH UNITS COSTING
CONSIDERABLY MORE

LE A DUAL

R. Switch. Tape

Crystal P.U.
or

3in.

FEEDBACK :52dB. 1

S THESE

UNITS ARE E

S o 12 G e UNDE OUTEUT
2ns. USING WITH FIRST

The pre-wired tuning head fac:

ANNE]
Employing Twin Printed Circuits.
Ganged Pots. Matched Components. CROSS

—52dB at 1,000 c.p.s.
CONTROL: 5 position I.nfut Selector, Basa Control. Treble
Control. Volume Conirol.

ANY MAKE OF PICK-UP OR M

AR
TPMENT. All required parts, point to polnt wlrlng
diagrams and detailed instructions.
Unit factory built 28 Gms. or deposit£7.5.0 and 9 monthly payments 58/3.
(Total £32.13.8). Or in veneered ho 1
£7.3.6 and 9 monthly paymts 84/- (Total £35.19.6). Senc S.A.E. for leaflet.

SOLID STATE VHF/FM RADIO TUNER

+ High-sensitivity %

200-250

silicon Planar

EEB=3) tlon. & Sharp A.M. Rejecti *i‘)?':?%“f‘““ ToceD-
on. arp .Rejee on. rift-free recep-

tion. & Outpu t 'or an: {ap

| allgnment Instructlons. * Out-

ut avullable tor feedln tuning meter. % Output
or feeding Stereo Multlplexer. * Tuner head

Prox.

Tr
for standard 80 ohm co-axial input. Visually matching our Super 15’ and
hifh standard of performance and reliability.
1litates speed and simplicity of construction.
Printed circuitry. Only high grade transistors and components used. A
quality product at considerably less than the cost of camparable units.
Stereo version, all parts 20 gns. Inc. carr. Assembled 224 gns. inc. carr.

CH
High

Balance Control.
Monitor Switch. Mains Switch.

INFNTLY SUITABLE FO
AVAIL

ns.

VERSION OF THE SUPER 15.
uality
ALK:

Stereo/Mono
INPUT
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or
(3)_ Radio/Aux. (4) Tape Head/Microphone.
Operation of the I.nput Selector Switch assures appropriate
equalisation. Rigid 18 s.w.g. Chassis. Size approx. 12in. wide,
high and 8in. deep. Neon Panel indicatcr. Attractive Fa-
cla Plate and Spun Silver Matching Knobs. Above facilities,
etc., except for Ganging and Balance Control, apply also to %?Igr 15.

Y (‘;(AN BE OBTAINED BY
21 Gns.

Carr. 15/- or Deposit

EDINBURGH 133 cith st. (Half-day Wed.) Tel. Wave

BRAD FORD 10 North Parade. (Half-day Wed.) Tel. 25349
BLACKPOOL (Agent) O. & C. Electronics, 227 Church Street
BIRMINGHAM 30/31 Gt. Western Arcade opp. Snow Hlll

Statlon 021-236-1279 (Half-day Wed.)
DERBY 26 Osmaston Rd. The Spot (Half-day Wed.) Tel. 41361

DARK.INGTON 18 Priestgate (Half-day Wed.) Tel. 68043

102
Henconner Lane, Bramley,
Leeds 13. No C.0.D. under
£1. Terms C.W.0, or C.0.D.
Postage 4/6 extra under £2.

MAIL ORDERS TO:

rley 5766

32 High Street. (Half-day Thurs.) Tel. 56420 LEICESTER
57 County(Mecca) Arcade, Briggate (Ha-dayWed) Tol 28252 LEEDS
73 Date St. (Half-day Wed.) Tel. CEntral 3573 LIVERPOOL

238 Edgware Road,W2 (Half-day Thurs.) Tel. PAD 1620 LONDON
60A Oldham Street (Half-day Wed.)

Tel. CENtral 2778

MANCHESTER
106 Newport Rd (Half-day Wed) Tel.47006 NIIDDLESBROUGH

www americanradiohistorv com

5/9 extra under £5. Trade 44pg 0
] 326 Argyle St. (Hali-d . . ackett Street (Opp. Fenwicks Store) UPON
GLASGOW o 8o e e T it oy Sy o En e (rilt.aay wours 7o 21ags NEWCASTLE orod
HULL Tues.) Tel. 332-1572 A i o - 13 Exchange Street (Castle Market Bldgs.) SHEFFIELD
91 Paragon Street. (Half-day Thursday) Tel. 20505 Mail Orders must not be sent to shops (Half-day Thursday) Tel. 20716
165
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SRACTICAL! /
VISUAL.!
EXc| T'NGI

a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing

1 OWN and 5 } BUILD 3 ’ READ and
HANDLE a Bkl and USE DRAW and
completerange of present- | | @ modern and profes- UNDERSTAND

day ELECTRONIC PARTs | |sional CATHODE RAY| | cigcuir DIAGRAMS
OSCILLOSCOPE
and COMPONENTS

Ri8
820

4 } cARRY ouT over 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING .

@ VALVE EXPERIMENTS @ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

® TRANSISTOR EXPERIMENTS ® COMPUTER CIRCUIT ® D.C. EXPERIMENTS

@® AMPLIFIERS @ BASIC RADIO RECEIVER @ SIMPLE COUNTER

® OSCILLATORS @ ELECTRONIC SWITCH ® TIME DELAY CIRCUIT

@ SIGNAL TRACER ® SIMPLE TRANSMITTER ® SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

——————————————————————————————————————— ————1

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please i

POST NOW I
for I send your free Brochure, without obligation, to: we do not employ representatives I
BROCHURE | N/ Y = S e I S e .BLOCK CAPS I
or write if you prefer not to cut pageJ ADDRESS ..o . PLEASE PW 7 Jl
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PRACTICAL

WIRELESS

VOL45 No3

Issue

JuLY 1968

749

TORIC OF THE MONTH

Self-satisfaction

HY do we do it ? Now, there’s a leading question

if ever there was one. With the keenly competitive
market of today, and the resultant multiplicity of
receivers, units, test equipment, and the like, often at
prices impossible to match by the lone enthusiast, it
would seem to the outsider to be difficult to account
for the continued popularity of our hobby.

Yet, despite all logical attempts to understand the
reasons why the home constructor should still spend
his leisure hours making something he could probably
buy cheaper, the ranks increase in number. Certain
projects, of course, are much cheaper to build oneself,
especially if the proverbial spares box has any pre-
tensions. But it is necessary to dig a little deeper to
discover why more and more people are actively
engaged in connecting R1 to C4. For it is obvious that
the mere saving of money is not the primary motive.

Man is a curious animal (in at least two definitions
of the phrase!). In the first place he is blessed with an
intuitive inquisitiveness which may manifest itself in
anything from wanting to go to the moon to wondering
if it is possible to build a portable radio that not only
looks good but sounds good. Perhaps this is the main
driving force.

Another well-established characteristic of many
specimens of homo sapiens (though not in all, by a
long way!) is an inherent seeking for the pride that
comes from a sense of achievement. In the past, very
many people could attain this mental condition at their
workbenches but the days of individual craftsmen are
fast disappearing. With mass production and modern
manufacturing techniques, many erstwhile craft jobs
have given way to those offering little in the way of
personal satisfaction. This seems to have created a
void and is no doubt a strong reason for the astonishing
boom in all kinds of do-it-yourself activities.

Many of these frustrated artisans take up radio and
electronics. And it is paradoxical that one of the
reasons for the de-humanising of industry is the
increasingly widespread use of electronics!

W. N. STEVENS—£Editor.
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NEWS AND COMMENT...

RADIO AND TV SERVICING FOR THE YOUNG
The Department of Employment and Productivity has
produced a Choice of Careers booklet (No. 66) on careers
in radio and television servicing. The booklet states that
most homes now contain at least a radio and television and
in many cases a record player and tape recorder as well.
It says that it is therefore essential that adequate repair
facilities are available and that there are excellent prospects
for the “keen young man who has the aptitude for the job,
applies himself wholeheartedly to learning it thoroughly
and is prepared to keep abreast of current developments”.

The book says that prospects are not limited solely to
servicing and those with the ability to extend their know-
ledge through further study and training may qualify for
executive and administrative posts.

Radio mechanics and technicians are responsible for the
maintenance of radio receivers and transmitters, weather
radar sets, direction and position finding equipment and a
wide range of electronic safety and navigational aids. There
are also jobs with independent and multiple retailers, with
the service organisations, with manufacturers’ servicing
departments, rental and relay companies, the radio and
television organisations and government departments.

There are openings for girls—on production, sometimes
with servicing, and some jobs doing semi-skilled work.

The booklet is amply illustrated with photographs
showing the branches ot the work.

The price of the booklet is 1s. 6d. and is obtainable from
H.M. Stationery Office.

THE “"WATERCHECK"

Automents Ltd., New Street, Oadby, Leicester,
LE2 4LB, specialise in designing, developing and
manufacturing car instruments and accessories
and their latest design is called the "Watercheck’’.
It consists basically of a Darlington pair and is a
water-level indicator. Whenever the water level
falls to the level of the probe, fitted into the header
tank at a predetermined level, a signal is passed to
the Watercheck instrument on the dashboard flash-
ing an amber light, so warning the driver to take
action before engine damage occurs. The makers
claim the unit can be fitted by the average driver in
20 minutes and there are only three electrical con-
nections to make. Two models are available—12V
positive and 12V negative earth. The cost is £3. 15s
including postage.

Automents Ltd. state that they will be launching,
within the next few months, a windscreen wiper
control and a unit called the ‘“‘Speedset’’—an
audible speed computer which sounds an alarm as
soon as a predetermined speed has been exceeded.
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15 + 15W STEREO AMPLIFIER

Futuristic Aids Ltd., 106 Henconner Lane, Leeds, announce
their “Phase Thirty-Two” solid state stereo amplifier.
Sensitivites are: Magnetic p.u., 3:5mV, Ceramic, 30mV,
Radio, 100mV, Tape, 500mV, Microphone, 5mV and Tape
Head, 2mV. Frequency response is 10-40,000 c.p.s.
—3dB; hum level, —80dB and signal-to-noise, — 60dB.
Harmonic distortion is 0-1% at 10W r.m.s. 1,000 c.p.s.

The unit is housed in a satin teak veneered cabinet and
the fascia plate is Perspex with black background and silver
lettering. There is a 5-position input selector—disc, radio,
tape, mic., tape head. The price is 35 guineas.

CODAR MOVE
Codar Radio' Co. (Inc. Codar Electronics Co.), Bank
House, Southwick Square, Southwick, Sussex, have
moved into their new factory.

Now all correspondence and goods must be addressed
to: “Codar Radio Company, *Codar Electronics (*as
applicable) Thesiger Close, Meadow Road Industrial
Estate, East Worthing, Sussex. Telephone: Worthing 37315.

NEW MULLARD PUBLICATION
Consumer Electronics is the title of a new Mullard
quarterly which concentrates entirely on the existing and
future applications of electronics in consumer goods.

Among topics dealt with in the 18-page March issue
are: the control of domestic appliances by thyristors, an
electronic controller for electric blankets, rental for
domestic appliances, colour TV picture tubes, micro-
miniaturisation and hearing aids, and a quartz-controlled
wristwatch.

Consumer Electronics is free to all interested in the
design and manufacture of consumer goods in which
electronic devices are or could be used. It is not, however,
intended for retailers or consumers. Requests for issues
should be addressed, on company headed notepaper, to
C.LLH./C.M.S. Dept., Mullard Ltd., Mullard House, Torring-
ton Place, London, W.C.1.

CABLE & WIRELESS APPOINTMENT
Mr. Robert F. Forrest, is the new secretary of Cable and
Wireless Ltd.

During the Second World War he saw service on one of
the famous Blue Trains—mobile radio stations which
provided frontline communications for Allied troops.

Mr. Forrest, in fact, travelled with his Blue Train from
Algiers to Vienna, visiting Naples, Rome, Frankfurt and
Other war-torn cities on the way.
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NEWS AND COMMENT...

NEW MULLARD PHOTO-CELL
A new cadmium sulphide cell announced by Mullard
has a larger photo-sensitive element than the well-
established ORP60, but is the same size externally
(6mm in diameter and 16-5mm long excluding leads).
Hence. the new cell. type ORP69, is more sensitive
and has a higher dark resistance.

The ORP69 will dissipate 100mW and withstand
voltages up to 350V d.c. Its initial dark resistance is
greater than 100MQ; in an illumination of 50 fux
from a lamp with a colour temperature of 2700°K,
the cell resistance is typically 30kQ. It has a sen-
sitivity of approximately 17pA/lux.

PERIOD STYLE SEPARATES

In Queen Anne style, the Dynatron Hambledon Model
HFC13, illustrated on the right, incorporates the SRX25
tuner-amplifier with the Garrard 3500 auto-changer with
stereo cartridge and diamond stylus.

Recommended retail price including purchase tax
£139 15s.

Matching Queen Anne style loudspeaker enclosures—
Model LS250—are available for this model at the recom-
mended retail price including purchase tax of £30.

ELEGTRONIGS
al the

Norway Trade Centre

Mr. S. Walter Rostoft, the Norwegian Minister of
Industry, recently opened the first exhibition at the
new Norway Trade Centre at 20 Pall Mall, London,
S.W.1.

Called “Design for Export”, the exhibition showed
a wide range of Norwegian export products. Many
of the exhibits were design articles for the home,
including glass, china, cutlery, furniture etc. but
another section of the exhibition featured a number

From Tandbergs Radiofabrikk A/S, radio “Huldra” in palisander
with two loudspeakers also in palisander. On the left, tape
recorder 1200X, the series 15 and the tape recorder 11 which is
battery driven. The TP 3-3 portable radio is on the right.

of electronic articles including tape recorders, radio
receivers and television.

Tandbergs Radiofabrikk A/S Oslo, represented in
the United Kingdom by Elstone Electronics Ltd.,
Leeds, were the major exhibitor at the exhibition.
Tandbergs export 50% of production to the UK,
Sweden and the USA.

Norway’s oldest radio manufacturer, A/S Radio-
nette, established in 1927, was showing its Multi-
recorder f.m. tape recorder, its Kurer u.h.f./v.h.f.
portable TV working from mains or battery and
housed in a wooden cabinet, and its new Sound-
master HiFi stereo radio which employs pressure
chamber speakers. This set cover 6 wavebands:
Long, Medium, Short 1 (60-24m), Shart 2 (24-10m),
f.m. and Marine Band. In the UK Radionette is
represented by Denham & Morley Ltd., London, W.1.

From A/S Radionette, the Soundmaster Mi-Fi Stereo with
pressure-chamber speakers, the “Kurer” 11in. TV and the Mufti-
recorder—FM—a one-spool portable tape reeorder with built-in
f.m. radio.
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electronics path, the more he realises the limita-

tions of the ubiquitous test meter. For many
applications the test meter is adequate, often indis-
pensable, and it is only when he begins to delve into
the regions of millivolts, or begins to soar into the
kilohertz region that the limitations of the ordinary
test meter become obvious. In order to explore these
regions successfully, more sophisticated equipment is
necessary. It was to fulfil such a requirement that
the test set to be described was evolved.

The cost of such an instrument, even if home
made, is relatively high when one considers the
multitude of cheap and usually good test meters
available to the enthusiast.

In the “good old days” of vacuum state equip-
ment, test meters having input resistances of one or
two k(/V were quite adequate. A 10kQ/V meter
was occasionally mnecessary; a 20kQ}/V meter was
really something. Nowadays, silicon transistors
drawing only a few hundred micro-amps collector
current are not uncommon, with base currents in
the nA (nA=nanoamp=0-001 pA) orla few uA
region. In such an instance, even a 20kQ/V meter
can impose an intolerable drain on the circuit, giv-
ing readings well below the true value, or even no
reading at all. Quite clearly, a much higher input
resistance 'meter is required, and since the major
requirements, such as sensitivity, and robustness and
resistance against damage due to mechanical shock,
conflict, there is a limit to the degree of sensitivity
attainable in the meter movement itself. Recourse
has to be made to “active” voltmeters containing
amplifiers that can increase the minute voltages to
the extent that relatively insensitive, and therefore
mechanically robust, meter movements can be used.
These amplifiers constitute what are in effect, impe-
dance transformers that allow the low resistance
high current consumption meter movement to be
connected into a high resistance low current con-
sumption circuit without affecting it adversely.

One other limitation of the ordinary test meter
is its restricted measuring range. Few test meters are
intended for measuring voltages 'below a few volts
a.c. and d.c, so that the very limited a.c. output
voltages from tape leads, moving coil pickups and
microphones are virtually undetectable, let alone
measureable. As far as d.c. in concerned, voltage
differences of a few hundred mV are not uncom-
mon—and are difficult to measure accurately on the
average test meter.

THE further the enthusiast ventures along the
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A further limitation is that of frequency response,
or rather the lack of it. Most of the older test meters
employed selenium rectifier for the a.c. ranges, and
the response of these rarely exceeded severa! kHz.
The response of the germanium or silicon rectifiers,
however, in current use, is much better.

Having proved, I hope, the necessity of parting
with more hard earned (?) cash, we can now get to
grips with the article itself.

The design to be described consists of two eatirely
separate amplifiers, one for a.c. and one for d.c., the
outputs of which may be selected, to feed a moving
coil meter. Two separate meter amplifiers are used
for maximum efficiency; one meter movement for
maximum economy. In practice, where it matters
most, the compromise works well, since the inputs
of the amplifiers can be connected into the parts of
the circuit under examination, and the meter switched
into the output of either meter amplifier as required.
This method therefore resulting in the minimum of
circuit disturbance.

DC Amplifier

The d.c. amplifier is the simpler of the two, and
will accordingly be described first. The circuit shown
in Fig. 1 contains five transistors of which the first
four Tr1-Tr4 function as a long tailed quartet, and
form the amplifier proper. The fifth transistor
operates as a constant current source serving two
different, and very useful functions.

Without the amplifier, the d.c. meter would have
an input resistance of only 20kQ}/V at a f.s.d. (full
scale deflection) current consumption of 50pA. With
the amplifier added, the meter has an effective input
resistance of 3MQ/V and an f.s.d. current consump-
tion of 333nA. The amplifier therefore, has a current
gain of X 150. Even higher gains are possible, but as
will be explained later, are not a practical propo-
sition.

An explanation of the action of the d.c. ampli-
fier is perhaps best effected by temporarily ignoring
Tr5 and its associated components R19 and D1 and
by connecting the slider of VR2 to the negative line.
Trl to Tr4 will then be seen to comprise a very
high gain push-pull amplifier, with input voltage
applied between the bases of Trl and Tr4 with
the output voltage developed by Tr2 Tr3 across R13
R16 applied to the meter. The amplifier is therefore
a differential amplifier.
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Assuming component equality “either side™ of the
meter movement, the bases of Trl and Tr4 will be at
the same potential as each other, as will the collec-
tors of Tr2 and Tr3. There will therefore be no
current flow through the meter. If a d.c. voltage is
now applied between the bases of Trl and Tr4, the
balance will be disturbed and the current flowing
through one pair of transistors, (Trl Tr2) will in-
crease, the current through the other pair will
decrease, and a current will therefore flow through
the meter. Due to the amplification afforded by the
transistors, a minute current into the bases, in this
instance 330nA, will cause the meter to pass S0uA
and so read full scale.

Due to manufacturing tolerances, component
equality cannot be assured, and so other means
have to be sought to bring the meter pointer initi-
ally to zero. This is achieved by VR1 and VR2, the
former equalising the base voltages, the latter the
emitter. Base bias is by R11 R12 VRI1 for Trl Tr2,
and by R17 R18 and VR1 for Tr3 Tr4.

The reason for requiring two equalising controls
is quite simple. It is quite possible to effect meter
zero by equalising the emitter voltages only by means
of VR2, even if the base voltages are dissimilar.
However, the transistors will amplify the difference
in the base voltage as well as the wanted voltage.
Considerable errors are therefore possible, the error
being a function of the difference in polarity and
magnitude of the “difference” and “wanted” volt-
ages.

An unfortunate aspect of high gain d.c. ampli-
fiers is that the zero once set, tends to drift, the ten-
dency to drifting increasing with increased amplifier
gain. Unless this drift can be curtailed, meter read-
ings will be subject to error.

SPECIFICATION

D.C. METER

Ranges:

100mV, 300mvV, 1V, 3V, 10V, 30V,
100V, 300V.

Input Resistance:

3MQ/V-10V constant at 3S0MQ there-
after.

Input Current:

330nA for f.s.d. to 10V thereafter 1A
for 30V, 3:3uA for 100V, 10uA for
300v.

Accuracy: 3% or better.

A.C. METER

Ranges:

3mV, 10mV, 30mV, 100mVv, 300mV,
1V, 3V, 10V, 30V, 100V, 300V.

Input Resistance:

3MQ+35pF 3mV-1V.

10MQ +15pF 3v-300V.

Frequency Response:

4+0-5dB 20Hz-200kHz

+3dB 10Hz—400kHz.

Noise:

10wV on 3mV range, input short cir-
cuited.

Accuracy: 3% or better.
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Fig. 1: Complete circuit of the d.c. differential amplifier.
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Assuming the zero is initially correct, drift is
caused by a component altering its characteristics.
The adoption of high stability close tolerance resis-
tors assists in the maintenance of good zero stability,
and also by the use of silicon transistors. The biggest
enemy of good zero stability is a temperature dif-
ferential existing between components, principally
the transistors on “opposite” sides of the meter. This
can be easily demonstrated on the completed
instrument by lightly resting a finger—nothing
warmer is required—on one of the input transistors,
when the zero will be seen to rapidly drift. Even the
output transistors will cause a change in the zero
setting, though this is usually less severe than the
drift due to the input transistors. On removing the
finger, or by placing another finger on the “opposite”
transistor, the zero setting will be restored, assum-
ing equality of finger temperature of course! The
temperature differential can be minimised by plac-
ing the opposite pairs of transistors in close prox-
imity or by enclosing them in a common heatsink,
though normally a heatsink is quite unnecessary due
to the minute power dissipation in each transistor.

Heavy negative feedback is developed in the cir-
cuit in two ways. Firstly, by means of R12 and R17
which are returned to the collectors, and thus passes
back any variation in collector voltage to the base.
Secondly, by means of R14 VR2 and R15, as varia-
tions in emitter voltage take place through the
common load Tr5, and are therefore once again in
opposition. The effect of this feedback is threefold.
It stabilises amplifier gain, reduces zero drift, and
improves linearity.

Equalisation of the emitter and base voltages is
effected, as already explained, by VR1 and VR2. As
both affect the collector voltages, it is necessary to
adjust VR2 first by temporarily short-circuiting the
bases of Trl and Tr4 together. The s-c is then
removed and the bases are equalised by VRI1. As
there is a degree of mutual interdependence, several
attempts are necessary before correct zero is
obtained.

We come at last to the purpose of Tr5, which
serves two purposes. Firstly, it improves the common
mode rejection ratio, which is the ability of the
amplifier to amplify the wanted signal applied to the
bases of Trl and Tr2 differentially, and to reject any
unwanted signal that may reach both bases simul-
taneously. This purpose is fulfilled by Tr5 in a most
acceptable manner. The other purpose of Tr5 is
almost incidental. It improves the stability of the
amplifier gain most markedly, so that whilst the
zero shifts with changing supply voltage (tem-
porarily disregarding D2) the gain remains constant.

When the amplifier was first built, a sensitivity
exceeding 20MQ}/V was obtained. Zero stability was
however unacceptably poor, drifting (in time) to
the extent of +10uA, and it was necessary to improve
matters. As feedback was at a maximum, it was
decided to reduce the sensitivity of the meter move-
ment. This was done by means of VR3 and the
zero drift dropped to about +1uxA, the input resis-
tance dropping to 3MQ/V.

Another reason for reducing the sensitivity was
the virtually impossible task of obtaining economi-
cally the very high value resistors necessary. Assum-
ing one would tolerate a slow drift of +10sA, where
would one obtain a resistor of 6,000M{ in order
to provide a 300V range? Even with the sénsitivity
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reduced to the level of 3M(/V, a series of shunt
resistors (R7 R8 RY9) are required to keep within the
range of easily obtained resistor values.

Range switching is effected by Sla and Sib. S1b
switches in the series resistors R1-R6. After R6,
the contacts are connected together and Slb is
used to bring the series of shunt resistors into circuit,
so reducing the sensitivity and allowing a maximum
voltage of 300V to be measured. In the final position,
position 9, Sla and Slb are arranged to s-c the
bases of Trl Tr4 together, so allowing emitter zero
to be set. This end of the scale was deliberately
chosen so that, having set zero, one started at 300V
and worked way down the scale, so obviating the
possibility of setting zero and then absentmindedly
(it has been done) trying to measure 300V on the
300mV switch position.

The power supply of 27V is provided by three 9V
batteries in series. This is dropped to, and stabilised
at 20V by R20 and D2. The current consumption is
very modest and the batteries should have a long
and useful life. On/off switching is effected by S2a-b,
a miniature slide two-pole two-way switch.

AC Amplifier

As far as the a.c. amplifier is concerned, at least
two bipolar transistors, in the Darlington configura-
tion, would be required to provide the requisite high
input resistance and the .use of an fet. in this
position was considered to be a viable proposition.
The a.c. amplifier, Fig. 2, is basically quite simple.
The a.c. input is applied to a coarse attenuator
comprising S3a-b, R21 TC1 and R22 CI1. The output
from the slider of S3a is applied via C2 to the
gate of the f.e.t Tr6. Bias to this stage is by means
of the gate resistors R26-R32 in the source circuit,
the source current being 450uA. Bootstrapping of
Trl is by means of C3 which feeds back the a.c. sig-
nal at the source to the junction of the gate resistors
R23 R24 and R25. The input resistance of Tr6 stage
is in the region of 5M{} in paralle] with 3-5pF.

From the wiper of S3b, the a.c. signal is passed
via C6 to the base of Tr7, which is the input tran-
sistor of the amplifier proper comprising Tr7 Tr8
and Tr9. These three transistors are d.c. coupled
throughout. The coupling, from Tr9 collector to Tr7
base forms a d.c. feedback loop that very effectively
stabilises the collector currents of all three transis-
tors. Since only d.c. feedback is wanted along this
route, a.c. decoupling is necessary and is effected
by C7. Originally, R37 and R38 were used for feed-
back purposes, being 270k{} each. However, due most
probably to the variation in the d.c. leakage resis-
tance of C7, the d.c. conditions tended to be some-
what unstable. No sooner were R37 and R38 selected
for the requisite collector current in Tr9, than they
had to be changed again. Reducing R37 and R38 and
introducing R41, small in comparison to the leak-
age resistance of C7, has improved matters and the
d.c. characteristics are now stable.

Negative feedback with all its advantages is via
meter rectifier diodes D3-D6 and C10 to the emitter
circuit of Tr8. Variation of feedback and hence of
the amplifier gain, is effected by VR4 and C9. When
the slider of VR4 is at the earthy end of its travel,
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feedback is at minimum, the emitter is short-circuited
(to a.c.) by VR4 and the amplifier gain is at a maxi-
mum. With VR4 slider at the emitter end of its
_ travel, C9 is undecoupled, feedback is at a maximum
and the amplifier gain is at minimum. Variation of
VR4 allows the gain to be set at any intermediate
figure. The meter deflection for any given input can
therefore be set within quite wide limits, thereby
allowing for the variation in hfe between individual
transistors.

So much for the “active” side of the circuit.
We come now to the “passive” side, the attenuator

Briefly then, the primary attenuator passes all
voltages below 1,000mV or 1V to the gate of Tr6, the
secondary attenuator which is of course coupled to
the primary attentuator, tapping off the sequence
1-3-10-30 etc., so that the input to Tr7 never exceeds
3mV. The “attentuation” factor of the primary atten-
uator is, at this stage, zero, i.e. the a.c. input is fed
directly to the gate of Tr6 via the d.c. blocking
capacitor C2.

Voltages exceeding 1V are still fed to the gate of
Tr6 via C2, but have now to pass through the
primary attenuator which now offers an attenua-
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Fig. 2: The a.c. amplifier—note the use of an f.e.t. in the input.

comprising S3a-b together with other sundry com-
ponents. The “split” attenuator used is a time-
honoured design intended to overcome a number of
problems involving input resistances and voltage, and
frequency compensation. The sensitivity of the main
amplifier Tr7-Tr9 is 3mV for fs.d. on the meter.
Inputs exceeding 3mV will cause the meter to
exceed f.s.d and if excessively high, could damage
the transistors andfor the meter. In the source
circuit of Tr6 is a six position (essentially) attenuator
that limits the input to Tr7 to 3mV on each of its
ranges. The total resistance of this chain of resistors
comprising R26 to R32 is 1,000Q, low enough not
to require frequency compensation at the frequencies
involved.

The input stage Tr6 will accept voltages up to
1,000mV without undue stress. Since we will wish to
measure voltages greatly exceeding this figure, the
primary of the’ split attenuator is arranged to feed
the gate of Tr6 limiting the input to 1,000mV or less.

\

tion of X 1,000. The inputs to the base of Tr7 are
still only millivolts, i.e. 3V is reduced to 3mV, 10V
to 10mV and so on. The last five positions of the
secondary attenuator are connected to the first six,
ie. 1 to 7, 2 to 8, and so on, so that the 1-3-10
sequence established for millivolts is still retained
for volts, and the main amplifier still receives its
requisite 3mV for meter f.s.d.

Frequency compensation of the primary attenua-
tor is eased by having only two attenuation factors,
of X0 and X 1,000. Since the X 0 is straight
through, only the X 1,000 requires compensation,
and this is effected by TCI, which is set so that the
time constant of TCl X R21 is equal to the time
constant of Cl X R22, the frequency response then
being, in theory anyway, to infinity.

The primary and secondary attenuators are built
on two separate single-pole twelve-way wafers
mounted on a common spindle, thus transference of
the primary attentuator from volts to millivolts, and
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% components list

Resistors:

R1 300kQ 1% 1W  R23 120kQ

R2 700kQ 1% 1W R24 3:3MQ

R3 2MQ 1% 1W R25 2:2MQ

R4 6MQ1%1W R26 400Q 1% 1W
R5 10MQ* 1% 1W R27 3002 1% 1W
R6 10MQ*" 1% 1W R28 200Q 1% 1W
R7 700kQ 1% 1W R29 70Q 1% 1W
R8 200kQ1% 1W R30 20Q1% 1W

RO  100kQ1%1W R31 7Qf

R10 1KQ R32 3Qt
R11  560kQ R33 8-2kQ
R12 560kQ R34 1-5kQ
R13  2-2kQ R35 6-8kQ
R14 560 R36 1-5kQ
R15 56Q R37 15kQ
R16 2-2kQ R38 47kQ
R17 560kQ R39 68Q
R18 560kQ R40 10kQ
R19 3:3kQ R41 6800
R20 4700 R42 390Q
R21 10MQ1%1W  R43 2:2kQ
R22 10kQ1%1W  R44 2:2kQ

All resistors 5% 3W hi-stabs except where shown as
1% 1W. * R5 R6 may be replaced by single 20MQ
1% if available. f R31 R32 may be selected from
10% range or wound from 36 s.w.g. Eureka wire.
42-5¢m and 18-5cm for 7Q and 3Q respectively.

Switches:
S1a,b, S3a,b R.S.’Maka-switch” shafting (2 off)
Four single pole twelve-way wafers.
S2  Two-pole two-way slide switch
S4 Two-pole two-way slide switch
S5 Two-pole two-way slide switch
S6 Two-pole two-way slide switch

Meter:
50uA f.s.d. Sifam type M404. 4%in. square. Scaled
0-3 and 0-10 (internal resistance 1250Q) or similar.

Capacitors:
C1 0:0154F silver mica or paper
C2  0‘1uF paper 250V wkg. p.c. mounting (see
note below)
C3  50uF 15V wkg. p.c. mounting
C4  50uF 15V wkg. p.c. mounting
C5 50uF 15V wkg. p.c. mounting
C6 50uF 15V wkg. p.c. mounting
Cc7 50uF 15V wkg. p.c. mounting
c8 125uF 6V wkg. p.c. mounting
C9 125uF 6V wkg. p.c. mounting
C10 250uF 6V wkg. p.c. mounting
C11  1000uF 6V wkg. p.c. mounting
TC1 15pF trimmer
Note: D.C. working voltage of C2 depends on magni-
tude of d.c. it is likely to be connected across. For
example, when measuring a.c. ripple on a high
potential d.c. supply, the difference could easily be
300V d.c. to 100mV a.c. or even greater.

Semiconductors:
Trl to Trd 2N2484
Tr5 BC109
Tr6  NKT80112
Tr7 to Tr9 2N3708
D1 3:9V 5% 400mW zener
D2 20V 5% 400mW zener
D3to D6 GEX34
D7  7-5V 5% 400mW zener
D8 and D9 1S940

Potentiometers:
VR1 25kQ w.w. or carbon linear
VR2 5Q w.w. linear or up to 25Q w.w.
VR3 10kQ linear, skeleton p.c. mounting
VR4 1kQ linear, skeleton p.c. mounting

Miscellaneous:
Knobs; %in. r.h. chromed 6BA screws with nuts;
%in. self-tapping screws; insulated wire assorted
colours; terminals, two red, two black, one black
earthing type.

From
AC. amp

D8 15940

¢

DS, 15940

D.C.amp

Fig 3: Switching circuitry, relevant to the moving coil meter
and amplifiers.
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of the two ‘“separate” sections of the secondary
attenuator, are completely automatic. The synchro-
nisation of the primary and secondary attenuators
on to a common switch means only one switch has
to be manipulated in order to measure any voltage
from 3mV to 300V.

The power supply is again by means of batteries,
two of 6V each being employed to give a 12V supply.
This is then dropped to, and held at the required
7-5V by R42 and the zener diode D7. The current
consumption is quite modest and the batteries should
have a usefully long life. On/off switching is effected
by a miniature two-pole two-way slide switch, S4.

In the interests of economy, which is of more
interest to the average amateur than the slight
increase in operating time, a single meter is used,
switched into the output of either amplifier as
required by S5. On a.c. the meter connects straight
into the output of the a.c. amplifier; but for d.c. a
polarity reversing switch S6 is interposed between
the meter movement and the d.c. amplifier.

TO BE CONTINUED
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READY CALIBRATED

SIGNAL GENERATOR

SIGNAL generator giving an audio output,

c.w. or modulated output in the range about

150kc/s to 35Mc/s is extremely useful for
stage-by-stage checks of audio and intermediate fre-
quency stages, the alignment of if. and aerial
circuits, and similar purposes. When such an instru-
ment is constructed, its calibration can be something
of a problem unless other accurately calibrated
equipment or means of calibration are available.

To overcome this difficulty the signal generator
described here has ready-made fixed-inductance
coils L1, L2, L3, L4 and L5, see Fig. 1, tuned by a
particular specified variable capacitor VCI. As these
coils are manufactured to high accuracy and other
items have very little influence on frequency, it is
possible to adopt ready-made scales.

Five bands are covered, as follows:

(1) 35-10Mc/s (2) 10-3-2Mc/s (3) 4-1:2Mc/s

(4) 1500-425kc/s (5) 450-150kc/s

This covers all bands from about 9-2000 metres
and includes those frequencies generally needed for
if. circuit alignment. Tuning is by means of a
reduction drive which has a 0-100 logging scale so
frequencies can be written directly on the dial.

In Fig. 1, Vla is the r.f. oscillator, each coil LI
to L5 having its own feedback winding selected by
SW1b. R.F. is taken through R3 and C3 to VRI,
which allows adjustment of output; C5 isolates
external circuits. Space was left for a buffer/
amplifier between Vla and the output circuit, but
with r.f. taken from the feedback windings in the
way shown, such a stage was found unnecessary.

V1b is the audio oscillator, with transformer T1,
the audio tone can be provided as output through
C4 or used to modulate Vla. With SW2 at “c.w.”
an unmodulated radio frequency signal is obtained,
with this switch at “Mod.” the r.f. signal is modu-
lated and thus audible on an ordinary receiver.
When the switch is at ‘‘a.f.” an audio frequency
output is obtained for a.f. circuit tests.

Cabinet and chassis

A strong and inexpensive case is made from
“Universal Chassis” members, the case top, chassis,
and case bottom are 8 x 3in. and flanged. Cut away
tin. from the ends of the long flanges on one
8 x 3in. member so that it will fit inside the side
members which are 7 x 3in. This 8 x 3in. item
forms the chassis and it is bolted to the 8 x 7in.
plate (panel) 23in. from the bottom, see Fig. 2.

L3, LS and T2 are fixed to the panel before fitting
the dial using countersunk bolts. Wiring is com-
pleted and the signal generator is tested before
adding the bottom and right-hand side (viewed from
the rear). The box is closed with perforated zinc,
or with a second 8 x 7in. plate in which holes have
been punched. Self-tapping screws have to be used
here.

Layout from behind

Figure 2 shows the positions of most components;
- the drive listed has a paper template as a guide to

F. G.RAYER

?;"”»Jﬁ' -

— —_—

drilling. An insulated lead is soldered to
fixed tag of VCI, before mounting this
passes down through a hole to SWla.

C6/C7 is a dual capacitor and its common
negative tag is connected to the chassis. The con-
tact-cooled rectifier D1 is held by means of bolts.

The positions for other items can be seen from
Fig. 3. T1 should have a ratio of about 3:1, and a
primary suitable for the combined apode currents
of both sections of the ECCS81; transformers in-
tended for use with transistors are not suitable.
Connections in Fig. 3 are for the specified trans-
former. If another transformer is used and no audio
tone is obtained, reverse the connections to one
winding.

A three core flexible cord is required for the
mains lead, and the earth conductor is secured to
the case by a bolt holding the chassis and side
together. Output was arranged with a co-axial lead,
the inner conductor going to C5 and the outer
brading to chassis. A co-axial socket may be pre-
ferred as shown in Figs. 2 and 3.

the lower
item and

Coils and switching

The coils are placed to allow short connections
for the h.f. ranges, and to prevent absorption by
windings not in circuit. Red tags go to SWla. For
ranges 2, 3, 4 and 5 the next tag clockwise goes to
SW1b. The next tag on all coils is wired to chassis,
and the remaining tag of coils for ranges 2, 3, 4
and 5 go to the h.t. circuit at C2. For range 1, tag 2
goes to R2, and tag 4 to SWIb (anode), Fig. 3. The
following details should be helpful.

Range 1. Solder a 3in. wire from red tag to
adjacent tag of SWla. Take a wire 1}in. long from
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b R3
swi 10k0
L Y > —\WW\
RO R7
4 ;2 CwW CW 1kQ 3900
Sw2a Mod. L Sw2b Mod. +
LS
L ) 3 ( D1
47k s ca Sw3
gC1 001
ECC81
Off
Feedback windings 2 c7 ii’, On/
. aF
HT
= ----- mm=a= 220V
Swi 1 Gt
wia 47pF C 7 VRl
4 9[ cs | pino
L 1000
71- Vel oF | ©°3v
Tuning sec.
6°3V |
- L4 L3 L2 wato € 2
L1 2000pF 08 c6
I 202k T‘IG}JF
Signal output E} N .
7%

Fig. 1. The circuit of the ready calibrated signal generator.

tag 3, directly to chassis near the valve, Fig. 3.
Join C2 immediately between this chassis tag and
tag 2 of L1. Connect tag 4 to SW1b.

Range 2. This coil mounts on the case side, Figs. 2
and 3. The wire from SWila to tag 1 is }in. long,
and the chassis return from tag 3 is 14in. long. Tag
4 is wired directly Yo C2 and tag 2 on L1.

Range 3. This is mounted on the panel in the
position shown in Fig. 2. Leads pass down through
the chassis, and their exact length has no significant
effect on frequency coverage.

Range 4. This is secured to the chassis, Fig. 2. As
with other coils, it is a little over the coil-diameter
away from metal parts.

Range 5. This is mounted above L3, leads passing
down to the switch.

Coil connections are shown in Fig. 3. Referring
to Fig. 1 and Fig. 3, switching must be so arranged
that each tuned winding L1 to L5 is selected by
SWla and the appropriate anode winding is in
circuit (via SWI1b) at the same time. Feedback
windings must also be in correct phase or no r.f.
output will be obtained.

Function switch

In the “c.w.” position, SW2a applies h.t. to the
r.f. oscillator, and SW2b shorts the primary of TI.
With this switch in the “Mod.” position, SW2a
obtains h.t. for Vla from the anode of VI1b, for
a modulated output. In the “a.f.” position, no h.t.
reaches Vla, and af. from VIb is via C4 to the
output circuit.

Scales

The drive listed has a half-cursor, used temporarily
for calibration. Marks made along the straight edge
of this cursor will afterwards be under the hair-line
of the normal cursor. One scale provided with the
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% components fi

st

Resistors:
R1 47k %-watt
R2 47k 1-watt
R3 10k X-watt
R4 2:2MQ %-watt

R5 2:2k %-watt

R6 1kQ %-watt

R7 3900 %-watt

VR1 25k carbon linear pot

Capacitors:
C1 47pF silver mica

C3 10pF silver mica
C4 0-01uF 400V

Cat. No. VCb5.

, Fixed Inductance Coils:

L2 5:5uH ,, "
L3 37-5uH ,, "
L4 310uH ,, o
L5 2200uH ,, o

Miscellaneous:
Cat. No TIV1

similar

8 x 3in. runner
8 x 7in. perforated zinc

Mains toggle switch
2-pole 3-way rotary switch
2-pole 6-way ditto

Three knobs

3-tag strip (2 insulated)

ECC81 valve
B9A valve holder

T2 Half-Wave 200/230V 25mA, 6:3V

C5 1000pF mica

C2 2000pF 500V disc ceramic C6 16x 350V

C7 8uF 350V

VC1 500pF Jackson E1, Home Radio (Mitcham)

L1 0-5uH Home Radio (Mitcham) Cat. No CO84D

CO84E
CO84F
c084G
CO84A

7T

]

e

T

T13:112mA Home Radio (Mitcham)

0-5A or

D1 250v contact-cooled rectifier.
Drive and Dial, Electroniques, SMD2
8 x 7 x 3in. Universal Chassis box and extra

Type A, H2, 4in. handle (Home Radio)

Co-axial socket or cable, 3-core main$ cord, etc.

1
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drive is numbered 0—100 and has }\

five spare ranges. The innermost is ©
used for range 5 and and the outer- AC Mains_ €0,
most for range |. This agrees with Swib (N) /——%L Y R
the positioning of the bandswitch - e |
knob. ags marked | /‘:@

Readings should be taken from Sl A 5T T?
the calibration table and written on —_— |
the spare scales. Set VC1 fully Sl 5% —
closed and the cursor at 100 before ver
beginning. When markings are Tuning \

63V

finished, fit the usual cursor and
dial cover.

If the generator is assembled as
shown, with the specified coils and
VCI1 as listed, accuracy should be
similar to that of popular, ready-
made signal generators. The coils
are doped, and so calibration
should not change.

to Vi
f \ (pin 9)
Q A

" VC1 (fixed plates)

If the necessary equipment is “—-—°u|Mc
available, there is no reason why [y m—— MC ™™
the' generator should not be indi-
vidually calibrated from this [ “ mn ‘“m‘ { I 1
source. The calibration table will [ S— ,yl
then provide a close guide. The ] Lo R4 T Sw2
use of an all-wave communications 2 : “ i
type receiver and [1Mc/s and 1% - T Lk \

100ke/s crystal oscillators will allow
most satisfactory and easy calibra-
tion. The required 1Mc/s or 100kc/s
harmonics are tuned in on the . .
receiver and the signal generator is then tuned to as more comprehensive details have appeared from
the same frequency and its scale marked. The time to time.

Fig 2: The component layout viewed from the rear. The added chassis plate is fixed
2%in. from the bottom.

500kc/s and SOkc/s markings can be obtained by AF CIRCUIT CHECKS. If a receiver or audio
beating the generator 2nd harmonic against the amplifier gives no results an audio signal can be
1Mc/s or 100kc/s crystal harmonics. injected, working back point by point from the

output stage. When the source of the fault has been
Generator uses passed, the audio tone is no longer heard in the

speaker. Investigation is then confined to one stage
It is only proposed to give brief notes on these, or a few components or connections.

"

ToT2 h

primary g
<! s

Position
of L2

To '
common
of 2
feedback
windings N ——
L2-L5 VR
I 1
signal
‘ Shown EMEIGIELS Signal
above output
LS ‘.__\L
=
L4 —— \ Tags marked MC
/ S \ Lt ar‘g connections
Shown L3 \ { to chassis
Y a \ M
above / L2 !
L2<—\{] Swi [)/—-»
b
L———\& AR 4
(S Q_Z_J-“' W sw2 AP/ fig 3 The component layout underneath the chassis plate; the
AN L5 switch wafers are shown at 90° for clarity.
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IF CIRCUIT CHECKS. A fault in the interme-
diate frequency section of a receiver, causing lack
of reception, can be quickly found by injecting
a modulated r.f. signal in at the final i.f. transformer,
working backwards from here, stage by stage. Signals
stop when the fault has been passed. Thus a single
i.f.t, transistor, or valve, and its associated wiring
etc., only need be checked in detail. If the inter-
mediate frequency is not known, tune the signal
generator until the receiver provides an audible
output (probably around 455-470kc/s, for most re-
ceivers; or around 1-6Mc/s for s.w. receivers or the
first i.f. section of dual-conversion receivers).

IF CIRCUIT ALIGNMENT, A signal of the
appropriate frequency is injected at various points
in the if. amplifier and the if.t’s are adjusted for
best results.

RF CIRCUITS. Wavebands of a receiver can be
trimmed and aligned to secure best results or agree-
ment with a calibrated dial on the receiver. A direct
connection is usually not needed, the generator
output lead inner conductor being placed near the
receiver aerial circuit.

CALIBRATION TABLE

An interior view of the finished signal generator.

In all tests signal strength is kept down to avoid
overloading stages in the receiver. The c.w. signal
will operate a tuning meter or indicator, and is
most suitable for some adjustments. For an audible
signal with r.f. tests, the switch is placed at “Mod.” i}

PRACTICAL TELEVISION
IN THE JULY ISSUE

WAVEFORMS IN COLOUR
RECEIVERS

There are many more waveforms in a colour
receiver than in a monochrome one—the colour-
difference signals, the ident, reference oscillator
and burst signals, various pulse trains, con-
vergence waveforms and so on—and a know-
ledge of these is an essential aid to colour
receiver servicing. A comprehensive guide
is provided by Gordon J. King in this new
illustrated series.

AERIALS FOR ALL!

A corner reflector u.h.f. loft aerial with bow-tie
dipole which has a gain equal to a 9-12 element
Yagi array and, for DX enthusiasts, a Band |
omnidirectional X array.

FIELD LINEARITY FAULTS

Field linearity faults are a common cause of
picture distortion. A detailed guide to fault-
finding in this part of the receiver is provided.

ON SALE JUNE 20

Range 1 Range 4
Mc/s. Dial Kcls. Dial
35 9 1500 53
30 15 1300 11
28 17 1100 183
25 22 1000 23
20 333 900 28
17 44 800 36
15 53 700 463%
14 59 600 571
13 65 550 65
12 713 500 74
11 80% 450 851
10 91 425 92
Range 2 Range 5
Mc/s. Dial Kc/s. Dial
10 5 450 5
95 8 400 11
9 11 350 171
8 173 300 29
7 253 250 4331
6 3631 220 55
5 501 200 64
45 60 180 743
4 71 170 81
38 76 160 881
35 85 150 97
32 963
Range 3
Mc/s Dial The positions for
4 5% intermediate markings
35 113 can be estimated.
3 18
25 29
2 45
1-8 53
1-7 57%
1-6 63
15 69
1-4 76
1-3 84
1-2 94
178
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DE LUXE STEREO AMPLIFIER
= A.C

.C. maina
1 200-240
| 7 volts. Us-
ing heavy
duty fullty
isolated
maines
trans-
former
with  full
wave rec-
tification
giving adequate

HIGH GAIN 4 TRANSISTOR

componenta.
® Bailt on
printed circuit panel size 6 x 3in.
Generous size Driver and Output Transformers.

@ Output transformer tapped for 3 ohm and 15 ohm
ke eT {GET114 or 81 Mullard AC128D

amoothing with negligible
hum. Valve line up: —2 x ECLS86 Triode Pentod:

and

hed pair of AC128 o/p). ® 9 volt operation.

1x EZ80 aa tull wave rectifier. Two Dual pot

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 means of a separate ‘Balance’ control fitted
at therearof the chassis. Input sensitivity ia approximately

Everything supplied, wire, battery clips, solder, etc.
@ Comprehensive eaay to foliow instructions and cireuit
dlagram 2/6 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/-. P. & P. 3/-. Also ready built and

tested, 52/6. P. & P. 3/-.

300m/v. for full peak output of 4 watts per ch 1 (8
watts mono), into 3 ohm speakers, Full negative feedback
in a carefully calculated circuit, allows high volume levels
to be used with negligible distortion, Supplied complete
with knoba. Chassis size 11"wx4"X. Overall height
including valves 3”. Ready built and tested to a high
standard. PRICE 8 gns. P. & P. 8/-.

TRANSISTOR STEREO 8 + 8 MK Il

Now using Silicon Transistors in firat five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi 8tereo Amplifier Kit.
Uses 14 tranaistors giving 8 watts push puil output per
channel (16W. mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Bultable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. 8imple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response + 3dB. 20-20,000 c/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 25V at -6 amp.

PRICES: AMPLIFIER KIT £10.10.0; POWER PACK
KIT £3.0.0; CABINET £38.0.0. All Post Free.

Circuit diagram, construction details and parts list (free
with kit) 1/8. (8.A.E.).

&\ SPECIAL PURCHASE!
. EM.]. 4-SPEED PLAYER

8-VALVE AUDIO

AMPLIFIER MODEL HA34
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaasis, size 73" w.x4” d.x
43" h. Incorporates ECCS83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
= Slformer matched for 3 ohm
speaker, separate Bass, Treble and volume controis. Nega-
tive feedback line. Output 4} watts. Front panel can be
detached and leads extended for remote mounting of
controls. Complete with knobs, valves, etec., wired and
tested for only £4.5.0. P. & P. 6/-.

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

gible hum. Beparate |=
inputs for mike and -

NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with perform-

suit the most
discriminat-

fier assembled

on special printed sub
panel. AD161-A1) 162 operating
in 1 ¥ pair. Output

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,
Volume/on/off. Function selector for PU1, PUZ2, Tape,
Radio. The H8L.700 ls strongly constructed on rigid steel
mh:;sis bronze hammer enamel finish, size 9} x 5 x 4} in.

Performance figurea:

Sensitivity : PU1-50m/v. 56K input jmpedance.
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 watta RMS into 8
ohms, 5.8 watts RMS Into 13 ohm. Overall frequency rea-
ponse 30 ¢/s-18 Kc/s: Continuously variable tone controls;
Bass, + 8 db to — 12 db at 100 c/s. Treble, 4+ 10 db to
—10 db at 10 Ke/s.
The HB8L.700 has been designed 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 a guitar by connecting to PU1 socket and
the peak output power will then be in theregion of 15 watts.
8upplied ready built and tested, complete with knobs,
attractive dised a front tch panel,
long spindlea (can be cut to suit your housingrequirements)
tull circuit an instr

d
Our Special  £7.19.6

P. & P. 7/8.

gram allow e

Heavy 8%in. metal
Low fiutter performance 200/
250 v. shaded motor (90 v.
tap). Complete with lateat
type lightweight pick-up arm
and mono cartridge with tjo
stylil for LP/78. ONLY 63/-,
P. & P.6/6.

4-SPEED RECORD PLAYER BARGAINS

Mains models. All brand new in maker's packing.
E.M.I. MODEL 999 Single Player with unit

mounted Pick-np arm and mono cartridge ... 85.5.0
B.B.R. UA25 with latest mono compatible cart.  26.19.6

Al plus Carriage and Packing 6/6

LATEST GARRARD MODELS. All types available 1025,
20285, 8P25, 3000, AT60 etc. Send 8.A.E. for latest Prices!
PLINTH UNITS cut out for Garrard Models, 1025, 2025,
2000, 3000, AT60, 8P25. With rigid perspex cover.
OUR PRICE § . comjlete. P. & P, 8,6

LATEST RONETTE T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Btereo/78. Only 32/6. P. & P. 2/-.
LATEST RONETTE T/O MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records on
mono equipment. Only 30/-. P. & P. 2/-.

SONOTONE 8TAHC compatible Stereo Cartridge with
diamond stylus §0/-. P. & P. 2/-.

FEW OKNLY! ACO8 High-G Mono Cartridge for EP and
LP. Only 10/-. P. & P, 2/-.

and {
to follow each other. '_F_‘—T'—

Fully shrouded section wound output transformer to
match 3-15 (2 speakerand 2 independent volume controls,
and separate basa and treble controls are provided giving
good lift and cut. Valve line-up 2EL84s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/8 (Free with
parts). All parts sold separately. ONLY £7.9.8. P. & P. 8/6.
Also available ready built and tested complete with std.
input sockets, £8.5.0. P. & P. 8/6.

BRAND NEW 8 OHM LOUDSPEAKERS
5in.14/-;6}in.18/6; 8in.8?/-; 7 x 4in. 18/6; 10 x &in. 27/6
E.M.1. 8 x5in. with high flux magnet 81/-. E.M.I. 13} x
8in. with high fiux ceramic magnet 42/- (15 ohm 45/-),
E.M.1. 13 x Bin, with two inbuilt tweeters and crossover
network. 3 or 15 ohms 4 gns. P. & P. 5in. 2/-, 8} & 8in.2/8
10 & 12in. 3/6 per speaker.

BRAND NEW. 12in. 16w. H/D S8peakers, 3 or 15 ohma.
Current production by well-known British maker. Now
with Hiflux ceramijc ferrobar magnet assembly £5.10.0.
P. & P. §/-. Guitar models: 25w, $6.0.0. 36w. £8.0.0.
E.M.I 8}in. HEAVY DUTY TWEETERS. Powerful cera-
mic magnet. Available in 3 or 8 ohms 15/~ each; 15 chms
18/6 each. P. & P. 2/6.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21/-. P. & P, 1/6.
gm& }g)l{/smxn: INSERTS. Brand new 2}in. dia. 8/-.

QUALITY RECORD PLAYER AMPLIFIER MKII

A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 8 ohm
speaker. 8ize 7* w. x3”d. x 6” h. Ready built and tested.
PRICE 75/-.P. & P. 6/-.

ALBO AVAILABLE mounted on board with output
transformer and speaker ready to fit into cabinet below.
PRICE 97/8.P. & P.7/6.

DELUXE QUALITY PORTABLE R/P CABINET MEII
Uncut motor board size 14} x 12in. Clearance 2in. below.
5¢in. above. Will take above amplifier and any B.8.R. or
GARRARD autochanger or Single Player Unit {except
AT60and 8P26).Bize 18 x 15 x 8in, PRICE 78/6. P. & P. 9/6

MAINS TRANSFORMER, Primary 200-240V two separate

} wave secondaries giving approx 16V at lamp and 20V at

1-2 amp; secs. can be connected in serles for 36V at 1-5

amp. Ideal for t power Drop ug
ting. Stack size 21 x 3} x }in. 15/, P. & P. 6/-.

VYNAIR AND REXINE BPEAKER AND CABINET
FABRICS. Approx. 54in. wide. Usually 85/~ yard. Our
PRICE 18/6 per yard length. P, & P. 2/6 (min. one yd.).

8.A.E. for samples.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240v. Bec. 9—0-9 at 500 mA. 11/-. P. & P. 2/6.
Pri. 200/240v. Sec. 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. 3/8.

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

A few minutes frem South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON S.W.19 1q.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Please write clearly

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

MOBILE S.W. LISTENERS

The Hailson Mobile Antenna for
AMATEUR RECEIVING and
TRANSMITTING

The most efficient mobile All-Band

Whip on the market. COILS FOR ALL

BANDS. Complete with one coil

£6.17.6, plus 3/6. Extra coils £3.17.6,

plus 3/-.

From leading amateur radio stores or
direct from the manufacturers:

HALSON ELECTRICAL SERVICES
Dover Road, off Ansdell Road.
Blackpool.
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Est. 1943 JOHNSONS vei: 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,
75/6, p.p. 4s. New super 5V all-
wave, all-band kit, also ““Mini-Amp”
self-contained, cabinet, size a mere
4% x 3% x 2. Write today, enclosing a
stamped addressed envelope for
interesting free literature, and details,
direct to

JOHNSON’S (RADIO)

St. Martin’s Gate. Worcester
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Ireless

ractically

commentary by

HENRY

No. 58

Hard
on
Hardware

OU are always going on

about computers, Henry:

have you seen the latest
news?

About the Edinburgh Univer-
sity computer that taught itself to
balance a pole on a moving cart
for 90 minutes, you mean? That
must have been fun for Professor
Donald Michie. The best one of
his students could do was five
seconds flat. I wonder if it was a
caber that the Department of
Machine Intelligence  experi-
mented with. That would have
been worth watching at next
year’s Highland Games.

No, T was not being frivolous.
I was referring to the chess
matches.

Oh, that’s old hat. Computers
have been whacking men at chess
and noughts and crosses since the
abacus was invented by Confu-
cius’ nephew. '

That is just the point. This was
a Russian . .. 50

Confucius’ red nephew then.
What's the difference? Moscow
has been crowing ever since their
M-20 beat an American version
some time last year.

You are getting warmer. It was
actually the M-20 that was
involved in this incident, in a
contest sponsored by the
Uralsky Rabochy and the Soviet
Academy of Sciences’ Institute of

Computer that balanced a pole

-

Theoretical and Experimental
Physics.

Sounds as if you are making
this up!

Do not be sceptical, Henry. [
am indebted for my information
to Janus of Electronics Weekly,
and the Soviet chess champion,
Lev Polugayevsky.

Apparently the contest went on
for four months. Playing against
the computer were chess fans
from 80 towns in the Urals, and
this was the first mass competi-
tion to involve an electronic
computer.

Evidently, you haven't heard
about Operation Match.

Frivolity again, I am not con-
cerned with computer selection of
dating couples, and, anyway, that
was in London. The point I am
trying to impress upon you is that
the USSR competition was
arranged by feeding moves sug-
gested by the majority of fans,
via letters to the aforesaid news-
paper, to the M-20 computer,
which worked under the same
programme it had used to beat the
Americans in the straight com-
puter match last year. So what!
First prize a trip to Siberia;
second prize a longer trip. The
computer always comes out on
top. What's the point of all this?

If you will stop interrupting,
I'll tell you. During the play, the
computer exhibited some
“human’ weaknesses. It began by
taking an opposing pawn without
due caution—and after 19 moves,
the computer resigned.

SAY THAT AGAIN!

After nineteen moves the com-
puter resigned. It could foresee an
inevitable mate in three further
moves. This would seem to indi-
cate a triumph for the human
mind. and some hope for the
future of mankind in a world
rapidly becoming more and more
dominated by—

Shut him up, Mr. Editor. Who
let that man in? Surely it is obvi-
ous that the computer was com-

www americanradiohistorv com

After 19 moves the computer resigned

pletely bemused by the variation
in approach, in style of play, by
the 80 groups of fans, many of
them probably mere enthusiastic
amateurs, even in Soviet Russia.
We must be careful how we treat
our. electronic brains. Look at
what happened at St. Louis,
and again at Harvard, for
example. In the first case, an
engineer fed a computer with the
listed numbers in four local
exchanges and the machine gave
him back all the non-
listed numbers. He then used
these to get access to private-
leased trunk lines. The Wall
Street Journal doesn’t tell us
whether the computer was arrested
as an accessory.

In the second case, students at
Harvard used a computer, a

recorder (the type you blow
through), and their  native
ingenuity to imitate signalling

tones and bypass the telephone
company’s billing computer, get-
ting free calls anywhere. They
even obtained access to Defence
Department trunk lines—when
they were finally caught. There is
a thousand dollar fine for this
Federal offence, but apparently
these lads got away with it, after
they had told the Trunks and
Telegraphs Company exactly how
they performed their anti-social
swindle.

181


www.americanradiohistory.com

LI L1

N I Y B B

[ R [ Y B I O

PUISE CII"CUI'I'S

. J. KAMPEL

in oPercrl'ion

[ S I I I Y I I

month’s article. We shall now turn to various

switching circuits, a large number of which employ
saturation switching. Others avoid this in order to
minimise the stored base charge.

The multivibrator is surely the simplest and the most
familiar pulse circuit there is, yet the transistors seen in
multivibrator designs are all too frequently required to
operate in conditions which exceed their maximum
ratings. Since most such ratings include a safety factor,
operation under such conditions is usually satlsfactory,
but the practice can hardly be recommended. The
multivibrator has an inherently slow rising edge, and it
is not always appreciated that with a slight circuit
modification, such a fallibility may be overcome.

The term “multivibrator” is frequently used erro-
neously to describe any two-transistor circuit which has
regenerative action and switches between stable or
quasi-stable states. The true “multivibrator” has two
quasi-stable states, that is to say there are two basic
states which the circuit may be in at any moment in
time, but without any external stimuli, the circuit oscil-
lates between these two states. The multivibrator may be
used to generate an approximately square wave in its
most basic form, or, with unequal quasi-stable states,
act as a pulse generator. As such, the multivibrator may
be the heart of a section of pulse circuitry.

Figure 2.1a shows the simplest form a multivibrator
may take, with the two quasi-stable states as follows:
Trl bottomed, Tr2 cut off; Tr2 bottomed, Trl cut off.
Operation is as follows. When the circuit is initially
switched on random current flows in the ¢ircuit, and even
though basically a symmetrical circuit, the slightest un-
balance, which must exist, will cause one or other of the
transistors to take more current than its partner. In
consequence, this transistor now turns fully on, the re-
generative action to be described switching the other
transistor into the OFF state.

Figure 2.1b shows the voltage waveforms at various
points in the circuit for a short duration. We shall
assume that initially Tr1 switches on. Base current flows
through R2 and collector current through R1. The base-
emitter voltage (Vae) may be regarded as substantially
constant at 0-7V for a silicon transistor, and for the rest

,of this article only silicon transistors will be con-

sidered. Since V,,=0-7V, a current l3;=Vee—Vyg, is
R2

set. This programmes the current which will flow in the

SATURAT[ON switching was dealt with in last

L 1T L

collector of Trl with no saturation since this will be the
d.c. gain times the base current, i.e., I .;=hge.In. The
collector load is chosen such that Trl is driven info
saturation with the programmed base current.

Section (a) of Fig. 2.1b shows the collector voltage
during the first part of the cycle at Vcesat, and part (b)
shows the base voltage at V.. During the initial
period before Trl switched on, both capacitors have
charged through the collector loads As Trl switches on,
the charge on capacitor C1 thus takes the base of Tr2

+4:5v
+Vee
R1 R2 R3 R4
2k < 200kg C1 200k < 2k
3500pF
—l— f o 1kels
Tr1 +—i Tr2
8C107 c2 8C107
3500pF
ov

e

Fig. 2.1(a): The basic form of multivibrator (n-p-n).

h
Vc1-<—t2—>t—t1—>\<—t2-r<-t1$’
Tr1 VCC ____[ - = -
collector ( (a)
VcEsat‘—a o ——-
- Vb1 -
r Vgp, —> =y e
base BF1 o]
/ / (b)
Ve¢ > —— ¥ £ —————-
Ve2
T2 Vee | - -——=
collector ( ()
v, I _— —
cEsat—o>
Vb2‘
V, ——— N e _ L
Tr2 823 Pia r—
base / / (d)
Nee bl _____ W __ V. _

Fig. 2.1(b): Voltage waveforms of the multivibrator.

PGP'I" .'I"LIJD

multivibrators
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See our vast range of
Electronic Components
at our new
Component Centre
25 Tottenham Court Road

Battery
Eliminator.
Enables
tranaistor
equlpment
to be opera-
ted from AC
mains.  6/9/
12v. output
selector switch nd onioff switch. Case size
4 223 % 2in.conplete with mains lead, con-
necting leads and instructions. §8/6. P. &
P. 3/5.

= RARD DECKS

sl
1025
2045

less enrtridge R
ereo/Mono with cart.
8teren/Mono with cart.

40008 Stereo/Mono with cart. .

30001 8teren/Mono with cart. ., £10.18.8
8125 less cartridge £11.19.8
8125 with Decca Deram cart.. .. £17. 4.8
BL56 less cartridge £11.19.8
H1,55 with Decen Dersin cart. . £17.48
B1.83 less cartridge . . £14.9.8
Covers for above £2.19.
Bases for alove £2.10.0
AP75 less enrtridg £18.18.0
BL75 less tridge £28.7.0
81,95 less cartridge £38.19.6
Buses for above £4.18.6
SPECIAL OFFER!

8P25 less carl., with base £13. 2.6

P. & P. Decks 12/6, Uover 4/6. Buse 4/6.
P. & P. Deck/Cover/Bawe 17/

“HI-TEN"’ LOUDSPEAKER
Britiah made tull range 10in. unit handles
up to 10 watts. Cesamie magnet. Kreq.
r:sponse: 40-10,00¢ eps. Imp: 150.
Flux denaslty: 10,004 lines. 49/6. P. & P.
6

4

TTC.C1001 MULTITEBTER in leather case.
20,000 opv. AC volts
19, 30, 250. 1,000v.
DC volta 5-28, 125,
4 300, 2500v. D.C Cur-
5 rent 0-30LA, 0-25010A
Eesistance 0-60K, 0-6
Megohm. Decibels -20
te +22dB. B8ize of
meter 4} x 31 x lin

' /- P. & P. 3/6.

SOLDERING GUN
Comfortahle grip with
trigger control, U7
ahaped 3}in. hit to wini-
mise weinr. Light beam is
automatically direcied on
to end of bit when DN/OFF

trigger is in use. 280-250 volts. 85
watt element, 49/8. P. & P. 3/6.
“ADASTRA™ SOLDERING IRON.
30 watt. Emplays its protective cover
as a handle. AC 230/250v. With 4ft.
lead. 12/8. P. & P. 276 -
NEW—VHF AIRCRAFT
BAND CONVERTDR.
When placed within Lin.
of 1 MW band ridio full
coverage of VHF Air-
craft Band 108-135Mc/s.
can Dbe obtained. All
transistor, 9v  batiery
operation. Fully tunable
18}in. x 7 sectlon ‘tele
acopic aerial. Blze 4 <23
X 14in.79/8.P. & P.3/6.

STERE

DULCI STEREC AMPLIFIER MODEL 207 8 watta per channel. Integrated high fideli-
ty transiator Stereo amplifier. An attrac-
tive free standing unit with provision for
mounting in equipment cabinet. Finish
Dark Grey vinyl aimulated leather grain

60000

[ i Front panel satin altoy. Specification:
Sensitivity, Rudio;Tape 100mV  into
IMohm. Phono 100mV into IMohm. 3 position selector nn front panei. Frequency

response: 40¢/s to 16Kc/s +24B. Beparate basz and trebie controls wlith boost and cut,
balance control, Mono/8tereo Function switch (both channels work in parallet). Nor-
mally £23.2.0. LIND-AIR PRICE 18} Gns. Plus . & . 9/-

MODEL MAKER'S MOTOR
No. 15RN. Voitage 11-5v.

NEW—
Current 400mA. Torque
igﬁmlﬂ > I2g-cm. Body size
INTEGRATED 12" long i din.
& Shaft /" lon

CIRCUIT 10 watt Amplifier. 8ize only 1 x H

g
6-4x0-2l. A true hi-fi amplifier complete dia. Idea] for

with manual giving details of a wide range “ Gl b e
of applications and instructions. Guaran- P& P, 1/3. 3 for 16/—. P & P 2/6.

teed 5 years. ONLY 59/8. P. & P. 1/6.

SPECIAL PURCHASE!

§-DeC BREAD
BOARD

DE-LUXE STEREO
HEADPHONES

With soit rubber
earpieces. Impedance
8-16 ohms. Frequency
response 23-13,000¢cps

With lead and stereo

rlug.
Ouly 59/6. P. & P. 3/, Solderless brewdboard panels, for fast re-

liable eomponent connections.
NEW STEREQ/MONO Bingle DeCs. One H:DeC with Control

HEAD.PHONES Panel, Jig wnd Accessories for sollerless
SDH T SoTIgEn bber counectlons to controis, etc., with hooklet
earpieces with slide “I'rojects on 8-DeC’" giving construction
switch for _inono/ details for a variely of circuits. 29/8.
stereo listening and P. & P.2J6.

inll.  vol. controls.

Impedince 8- hi ohin 4-DeC KIT. FFour 8-DeCs with two Control
Freq. response 25- Panels, Jigs and Acc ries and the book

let “"Projects on B-DeC’ all contained in 4
atroug uttractive plastic case. Lileal for the
professional user. €5.17.8. V. & P. 3/8

15,000 cps. With lead
and stereo plug.
£6.6.0. . & P.3/6.

HI-TONE RECORDING TAPE

BRITISH MADE. TOP QUALITY
J1001 3"  Long Play PVC 2ste. 518 P& P1RL || <
31002 37 Triple 'lay Poly #00it. 10/8 1. & . U2 17 T iy
71003 3" Long Pluy PVC 900it. 10/- V. & P. 1/8. Vﬂ; D)
71003 5° Double Play Poly  1200ft. 15/ P. & P. /8. L~ ——a
J1005 51 Long Play PVC 12008, 12/6 P. & P.2/ -
71006 51" Double Play Poly 1800, 22/8 P. & P.2/ .1 10P wuﬂpﬂﬁ
71007 7 Standard Play PVC 1200t. 12/8 P. & P.2/6.| ¢ |
JI008 7° Long Play PYC 18005t 17/6 P. & P.2/6. || Z’
J1008 7~ Double Play Poly  2400ft. 25/~ P.& P.2/6. S =2 _J
T1010 7° Triple Play Poly 36001 50/~ P. & P.2/6. [ St ;

NEW TRANSISTOR MODULES

E.1314. POWER AMPLIFIER. When used
in conjunction with E.1311, E.1312 and
E.1313 units this amptifier module pro-
juges abont 300mW output for speaker
conmnection (8-16 vhms), withaut necessity

E.1311. PHONO PRE-
AMPLIFIER. 8ize
2x 1 % jin. Built-in
R.1.A.A.character:-

stics enabling oW for an output transtormer. lnput imp.
output  magnetic | 50 ohims: Gain 20dB: Output 300mwW
pick-up cartridges pyiseortion $9% (at 200mW output level).

o he amplitied up
to 1 volt. Input 100Kohm: Gain 28dB:
Max.outpnt 3v: Max. input 30mV. Dis-
tortion 0-13%, (at Lv level). Power supply
9-12v. 28/6. P. & P. 2/

E.1313. MICROPHONE PRE-AMPLIFIER.
Enables a low output microphone to be
used with nu amplitier or radio. Input imp.
100Kohmia: Gain 280B: Max. autput 3v:
Max. input 50mV: Diatortion 0-13% (at
Iv tevel): Freq. response 10Hz-50KHz.
Power supply 9-12v. 28/8. P. & . 2
E.1318. DUAL LAMP FLASHER. A switch
module for electronically alternating two
minlature bilbs, 6V, 100-200mA . 1deal for
models. toy boats and planes, displays,
warning and security devices, communica-
tion signals, ete. Flasher time | sec:
Power supply v DC: Current 150mA:
Lamp 6v 150mA.25/-. P. & P. 2

E.1315. ELECTRONIC ORGAN TONE
OSCILLATOR. Used in conjunctlon with an
organ keybonrd, varialle resistances and a
9 volt power supply. this module acts as
the oscillator unit for an electronic Organ.
Tone krequency: 200-1,000Hz: Qutput
80mW: Current 15mA. 25/-. P. & P. 2/-.

Frey. res. 50Hz—10KHz. Power supply 9v.
Current 20mA at no =zignal, 80ma at max.
output. 20/6. P. & P.2/-.

E.1317. MINIATURE MORSE TRANS-
MITTER. Will transmit to any adjacent
AM Receiver, also makes a useful oscillator
for trouble shooting. Awlia tone 400c/s.
Radio frequency range 400c/s to 30Mcjs.
Power supply 9v DC. Current 35mA.
25/-. P« P2

E.1312. TAPE PRE.AMPLIFIER. Incor-
porating N.A.R.T.B. curve characteristics,
thir amplifies tape head signals up to 1 volt
within the frequency range of 30Hz-
15K Hz. Input imp. 100Kohm: Gain 25dB:
Max. output 2v: Max. input 50mV: Dia-
tortion 0-15°, (at 1v level): Power suppiy
9-12 valts. 29/6. P. & P. 2/

E.1316. MORSE CODE OSCILLATOR. A
transistorised morse code oscillator (buzzer)
to he used in conjunction with an operating
key. Suitabie for direct connection to a
londspeaker. Tone freq. 400Hz: Power
output 80mW: Power supply 3-9v.:
Current 45mA. 25/-. P. & P. 2/-.

LIND-AIROPTRONICS LTD

MPLIFIERS

Visit our Brarnd New
Hi-Fi Demonstration Room,
Tape Bar, Scientific Show of

Microscopes, Binoculars,
Telescopes also ¥Watches at
18 Tottenham Court Road

COMPACT 2-WAY INTERCOMS

For table or wall nounting. Smart two tone
grey cases wmize 3} <1} - 2}in. Complete
with lead, staples and 9v battery. 55/-.
P& P.3/6.

Idest for model
MOTOR )
makers, record
BARGAINS players, tape
decks, ete.

8.3 D.C. Motor.
10,900 r.p.m. at 230
mA. Hin. x lin. diam-
eter. Bhaft lin. long x
_ 3/64in. diameter. 9/8.
P.& P 2/8.

MAINS KEYNECTOR
SAVES TIME—SAFELY!

One mains Keynector™ Instantly and
safely connects electrical applinnces to
mains supply without the use of 2 plug.
A number of appliances may be used
situultaneously up to the frull 13 amp rating
of this device. A red light glows when
‘live’. The ~Keynector” ia fused and has
its own robuat awitch which is interlocked

to prevent connections when ‘“live”
Invaluable to  handymen,  servicemen,
demonstrators elc.
39/6 v.sra-
& ===, NEW TEANSISTOR
CHECKER.
For measuring alpha.

beta and lco. factors of
transistars also for check-
ing germanjum and sili-
con diodes. Internal 9v.
battery. Wide reading
scale., Moulded case size
7% 4} x 3{in. Ranges:
Alpha (#7-0-9957: Beta
0-300; lco 0-50-5,000A.
Diode test: forward and
reverse internai resistanre. Resistances:
200 ohm—1 megohm. Complete with con-
nectors and instruction booklet. £7.18.8.
P.& P38

SHIRA 62D MULTI-
TESTER 20,000 o.p.v.
DC voltage: 5-25-50-250-
500-2-5K (20,000 ohms per
volt), AC Voltage: 10-50-
100-500-1000 volts {10.0G0
ohms per volt). DC Cwu-
rent: 0-50(LA, 0-2:3mA, C-
250mA. Resistance: 0-8F,
0-8Mg (300 ohm and 30K
at centre scale.) Capacltance : 10pf. to 001
mbl, 001 to -1yt Decibels: —20 to
+22dB. 8ize 4} x 31 x lin. Complete with
case 77/-. P. & P. 3/8

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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Mon.—Sat. 9 a.m,

R.S.T. VALVE MAIL ORDER CO. it

Open Daily to Callers

BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 Ly s b

1A7 78 | 6BQ7A 7/- | 6K7G  2/- | 9BW6 20P5  20/- |8 DF96 7/8 | ECF80 6/8 | EMB0 7/8 | PC97  8/8 | RG5/50080/- | UF89 7/6
6BR7 10C1 UL4l

Y- 0 78
17/- | 6K7GT 4/8 12/8 | 25A6  5/9 | 85A2  7/3 | DH77 4/9 | ECF82 6/6 | EM81 8/3 | PCCs4 6/8 | 8130  40/-
1H5  7/- | 6BR8 12/6 | GK8M 11/8 | 1002 12/8 | 25L6GT 7/- | 150B2 11/6 | DK32 7/9 | ECH21 12/6 | EM84  7/6 | PCC89 10/6 | 8P4 8/- | UL84 7/
1LDs  8/- | 6B87 25/- | 6K8G  38/- | lOF1 14/9 | 26Y5 6/- [ 150C4 9/8 | DKS1 6/- | ECH35 11/8 | ESU15020/- | PCC18810/8 | SP41  3/6 | UM80 5/8
IN5GT 8/- [ BBW6 14/6 | 6K8GT 7/- [ 10F3 18/- [ 2524  6/3 [ 801 8/6 | 9K92 9/- | ECH42 11/~ | EYS1 7/8 | PCF80 6/8 | 8P81  3/6 | UU6 21/-
1R5 8/~ | 6BW7 13/- | gkos 16/ | 10FS  10/8 | 2525 8/ | 807 9/~ | DK96 7/9 | ECH81l 5/8 | EY86 7/- | PCF82 6/6 | 8TV280/80 | UU7 21/-
184 5/6 | 64 5/- | 6L1  12/- | 10F18 8/- | 2526  8/8 | 813UBA DL66 25/~ | ECH83 8/8 | EZ36  6/- | PCF84 8/ 95/~
185 4/8 | 6C56  B/- | 616G 7/9 | 10LL 8/ [ 28D7  9/3 120/- | DL92 6/3 | ECLS0 7/- | EZ40 8/3 | PCF86 9/- | 8U25 19/6 | UUS &3
1T4 4/~ | 6Ce 3/0 | 6118  @/- | 10LD1110/6 | 30CL  8/8 | 813  75/- | DL93  4/- | ECLs2 7/- | EZ41  9/6 | PCF801 8/9 | 8U215012/8 | UY21 9/6
3A4 4/ [6C8G 8/~ | 8q7G @/ | 10P13 13/8 | 30Cls 15/~ | 866A 16/~ | DL94 8/9 | ECL83 10/3 | EZ80  5/8 | PCF802 8/9 | T4l  17/6 | UY4l 8/8
3Q4  7/9 | 6CD6G 24/- | eq7aT sf6 | 11E3 70/ | 30C17 18/ | 954 5/3 | DL95 7/9 | ECL86 9/- | EZ81 _5/8 | PCF80615/- | TDD4 8/6 | UY85 6/6
3Q5 7/~ | 6CH8 78 | gSa7M 7/ | 12AT6 4/9 | 30C18 15/- | 1625  6/6 | DL96  7/8 | ECLLs00 | GZ30 10/~ | PCF80613/- | UL0  7/6 | VMP4G 17/

68C7  7)- | 12AT7 6/- | 30F5  17/- | 4022ARE7/- | DM70 /- 30/- | G232 10/- | PCF80815/6 | Ul4  7/8 | VP4B 25/
3v4 /9| 6D6  3/9 | 68G7 6/ | 12AU6 5/6 | 30FL1 18/- | 5768 12/- | DY86 6/~ | grg 20/~ | G234 11/- | PCL82 7/8 (U9 35/~ | VR105/30
SR4GY 10/6 | 6E5 78 | gsH7  8/3 | 12AU7 by9 | 30FL1219/- | 7198  2/- | DY87 6/8 | gFa7a 7/ | KT38 18/- | PCL83 10/8 | U2s  15/6
5U4G  5/6 | 6F1 12/8 | 8877 8/~ | 12AX7 6/3 30FL1415/68 | 7476 14/- | E88CC 12/- | EF39 8/- | KT61 17/6 | PCL84 8/8 | U26 15/8 | VR150/30
5V4G  8/- [ 6F5G  8/- | 68K7GT 4/9 | 12BA6 6/- | 30L1§ 17/~ | A6L 9/6 | EA50 8/6 | EF41 10/- | KT6é6 81/- | PCL85 8/3 | U78 4/6 8/~
5Y3GT 6/- | 6F6G  5/- | 68L7GT &/- | 12BE6 6/8 | 30L17 17/- | ATP4 2/3 | EABCS08/6 | EF50 5/- | KT8l 85/- | PCL86 9/3 | U181 13/9 [ VT25 15/
574G 7/- | 6F8G . 5/6 | g8N7GT b/6 | 12C8GT 5/- | 30P12 16/- | ATPS 12/- | EAF42 10/- | EFB0 5/~ | KT81 (7C5) | PENA4 20/ | U251 18/3 | VT31 80/-
6/30L2 16/~ | 6F11  6/6 | 68Q7 7/6 [ 12E1 20/- | 30P19 15/- | ATP7 8/6 | EB41 10/- | EF8s  7/- 15/~ | PENB4 20/~ | U301 12/8 | VU111 8/8
8A7 15/~ | SF13  6/8 | 6U4GT 12/ | 12F5GT 2/6 | 30PL1 16/- | AU2 80/- | EB91 3/- | EF86 6/8 | KT88 30/- | PEN45 7/- | U403  6/8 3‘1120 12/8
6A8G 12/6 [6FI$ 12/8 | UsG 7/6 | 1207GT 8/6 | 0PL1318/6 | AUS  8/9 | EBC33 8/6 | EFss  5/6 | KTW61 8/6 | PrN4 4/ | U404  7/8 | VUS0B 33’;
6ACT  4/- | OF23 16/- [ gveM 12/- | 12K7GT 7/~ | 30PL1415/- | AZL 8/~ | EBC41 9/8 | gro1  g/6 | KTZ41 6/- | PL36 1lo/o | USOL 23/8 we 15/
6AK5 5/~ | 6F24 14/- | gv6G 4/6 | 12K8GT 8/~ | 3545 11/6 | AZ31 10/- | EBC90 4/8 { gres g6 | ML4 17/8 | PL81  8/- | UABCS06/8 XPI‘I? 5;'
6AL5 3/- | 6F25 18/- | gveGT 6768 | 12Q7GT e/—|351,6 8/- | CBL31 18/- | EBF80 7/8 | EF98 15/- | ML6 7/8 | PL82  8/8 | UAF42 10/8 XSG'1-610/:
6AM5 4/ | 6F28 14/ | gx4 4/ | 128A7 8/- | 35W4 4/8 | cCH35 15/ | EBFS3 9/ ( EF18S 6/6 | MSP4 10/ | PL83  7/8 | UBC4L 8/3 | 20 718
8AMs 3/6 | 606  2/8 | 6X5G  4/8 | 128G7 /- | 3523 10/- | L33 20/- | EBF89 /6 | EF184 7/~ | MUl4 7/6 | PL84 7/~ | UBC8l 9/3 | pupe,
6AQ5 8/3 | 6HS 3/- | 6X6GT 6/- | 128H7 3/- gg%aiGT 8/8 | cy3o 18/6 | EBL1 14/- | g3 8/6 | MX40 12/8 | PL500 14/6 | UBF80 7/- 3EG1  65/-

7B6  11/6 5

6AB7G 18/ | 8I5M  8/- 12877 8/9 8/~ CYS1 8/6 | EBL21 12/~ | EL33 12/6 | N78 18/~ | PX4 14/ | UBF89 7/6 | 3pp; gg/_
6AT6 4f9 | 675G 4/~ | 7B7 7/8 | 128K7 4/9 | 37 6/6 | DAC32 7/- | EBL31 27/8 | EL34 10/6 { N108 26/~ | PY33 10/8 | yocss 8/8 | scp1 55/
6AUB b/~ | 6JBGT 5/8 | 7C5 156/~ | 128R7 b/- | 42 8/~ | DAF91 4/6 | ECo0 5/ | EL4l 10/6 | NGT1 3/8 | PY81 5/9 | UCC85 7/8 | V1526 40/—
8B4G 20/- | 676 8/6 | 7C6 15/~ | 14H7 /6 | 50B5  6/8 | DAF96 7/6 | ECC81 8/- | EL42 10/8 | NGT7 55/~ [ PY82 /3 | UCF30 8/8 | ACR131100/-
6B8G  2/- | 6JIM 8/8 | 7p5 8/- [ 19AQ5 5/~ | 50C5  8/8 0 10/8 | ECC82 3/9 | EL84  4/8 | 0A2 8/- | PY83  7/- | UCH42 10/8 | vCR97 35/
6BA6  §/- | 837G  6/- | 7H7 6/6 | 20D1 10/- | 50CD6G31{- | DF33 8/- | ECC83 6/3 | EL90 6/8 | oc3 5/~ | PY800 9/8 | UCH81 7?/- | yCR517B
6BE6  5/- | 6J7GT 7/8 | 7R7 13/~ | 20F2 14/- | 50L6GT 8/- | DF70 9/- | ECC84 5/8 | EL95 6/6 | 0Z4 4/6 | PYBSO1 9/8 | UCLS2 7/8 48/
6BH6 0/ | 6K6GT 5/ | 787 45/ | 20L1 20/~ | 75 9/6 | DF91  4/- | ECC85 b6/ | ELL8O 20/~ | PC86 11/8 | R2 7/8 | UCL83 10/~ | VCR517C
6BY6 9/- | 6R7TM 6/6 | 7Y4  8/6 | 20P4 20/~ | 78 5/- | DF9o2  3/6 | EOCs8 7/6 | EM34 21/- | PC88 11/6 | R19  7/9 | UF41 106 | 48/~
SPECIAL 24 HOUR SERVICE N i nEeDEal Dhg‘}:'rsl;){g‘vum an 5 |
. » > > or ] . '— plus postage
OBSOLETE TYPES A SPECIALITY Special 24 Hour vavss Dros. DKss, DLss . .. .. . 2206 pls postase
QUOTATIONS FOR ANY VALVE NOT LISTED . TRANSISTORS
Express postage 9d. per valve. Express Mail Acl e OCw /-1 OCTI 40| 0GB | 41- | CaD 8/
Ordinary postage 6d. per valve. C.W.0. No C.0.D. 1 - | OC2: - | 0c72  6/-|0C8 A 83 -
4 AF115 7/- | OC3b 11/8 | 0C75  8/- | OC81DM 5
Complete range of T.V. Tubes avallable from £4.5.0. Order Service Al |0k el o o ar2lloca ol o/
Manufacturers and Export Inquirles Welcome AF117 7?/- | 0C45 4/-|0C77 8/-|0CB2 8/-| OC200 7/8
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hard negative. Initially the capacitor will have a voltage
at its terminals equal to the line voltage, Vee, the
collector end of C1 just before switching being + Vee.
Since the collector goes to near the ground potential and
the voltage still remains across the capacitor, Vg, goes
to —Vee, Oor more exactly, Vcgsat—Vee. Thus if the
line voltage was 5V, the capacitor has 5V across its
terminals initially. Upon switching, V¢, drops to 0-1V
and V,, is taken to —4-9V.

Tr2 is driven into reverse bias and is thus cut hard off,
ensuring that only Icso2 flows through R4 and that
Ve, is approximately at + Vee. In normal operation C2
would not be charged, but at the initial cycle it may well
be. If it is not fully charged, it now becomes so, charging
from Vg5, =0:7V to +Vee. Section (c) of Fig. 2.1b
shows the collector of Tr2 at line potential and the
positive-going voltage at Tr2 base is seen in section (d).

This latter waveform shows how the voltage at the
negative side of C1 is changing. Directly after switching
it is at —Vee, but it then begins to discharge through
the Tr2 base resistance, R3, in an effort to charge its
negative end to +V¢c through this resistor, The voltage
thus reduces across the capacitor until, with the capa-
citor totally discharged, Tr2 base is taken to +0-1V.
The capacitor now begins to charge in the opposite
potential as the negative side of the capacitor aims for
+Vee. It is not allowed to charge to this potential,
however, for when it reaches the Vae of Tr2, Tr2 is
switched on, and the emitter base holds the negative end
of the capacitor from rising any further. By this time
capacitor C2 will be fully charged at line potential.

Tr2 switches on, its collector dropping to V cgssat,
as shown in Fig. 2.1b. Just as Trl caused Tr2 base to
drive negative on switch-on, now Trl base is driven
negative to —Vece, and Trl is cut off. Now C2 begins to
gradually discharge through R2, and Cl begins to
charge through R1 since V¢3=Vee.

It will be appreciated that due to the difference be-
tween magnitudes of base and collector currents, the
base resistances are very much larger than the collector
resistances. It is thus ensured that the time constant for
the capacitors to charge through the collector loads is
shorter than for the discharge through the base re-
sistances, and thus it is certain that upon switching, the
new timing capacitor to come into action will start
fully charged. This action is repeated and regenerative
switching continues as long as the supply is connected.

Examining the waveforms more closely, at first
glance their shapes might seem a little unusual, but
when considering the full cycle in detail the shapes are
explained. Considering the base waveforms, they are
seen to cut off sharply when reverse bias is applied, as
might be expected. We then see a normal capacitor
discharge into the positive region, followed by the
rather unusual ‘“‘pip”’. At this point the capacitor is
aiming to charge to the line potential through the base
resistor, and as the emitter-base diode comes into con-
duction there is for a short period an interaction as the
base current settles down to a steady state value,
whilst the voltage at the base attempts to increase
above Vge. The emitter-base is finally in full con-
duction and holds constant at 0-7V.

Considering the collector waveforms, a fast falling
edge is observed. When a transistor goes into the ON
state it is switched on sharply and wastes little time in
dropping to Vcesat. When the transistor switches off
however, the situation is a little different. The capacitor
attached to the collector is charged a little in the oppo-
site polarity, and it now has to recharge in its normal
polarity through the collector resistance. With a small

voltage across the terminals in the reverse polarity, it
tends to pull down on the collector as it tries to rise to
line potential, and hence we see the slow rising edge of
the basic multivibrator.

The switching periods of the multivibrator may be
determined as follows. Taking the situation where Tr2
has just switched on, and Trl base has jusi been driven
to —Vee, the base end of C2 begins to charge to an
aiming potential of + Vee, i.e. an effective 2.V¢c volts.
It does not reach this potential since when it reaches an
effective V¢c volts (i.e., really approximate potential of
the earth line), switching occurs.

The basic expression for the instantaneous voltage of
a capacitor C, charging through a resistor R, to a po-
tential V, is given by:

instantaneous voltage, v==(V/R) e¢"t/cr
Applying this to the case in question,
Vb,=2.Vee (1—€tV/R2.CZ) V4,
This simplifies to
Vb1=2.Vcc—z.Vcc.e~'l/R2'C2—Vcc
=Vee (1—2.6‘“/!252).

To simplify the expression, assume the emitter-base
voltage is negligible, i.e. assume Vy;=0.

Then,

0=V (1 —2.e"1/r2.c2%),
Therefore,
1—2.e~t/r2.c?=() since V¢ is not zero.
Simplifying,
2.e—tl/nﬁ_cz= 1.
Taking logarithms to base e,
loge2 4+ (—t,/R,.C,) loge e==loge 1.

Therefore,
IOgeZ_t l/R 2.C2=0.
Rearranging,
t1/R,.C,=loge2.
Therefore,

t,;=loge2.R;.C,=0.693.R,.C,.

This thus explains the approximation frequently used
for such circuits of t==0-7C.R.

If the capacitors and base resistors are identical, and
with the usual circuit only the capacitors might differ,
the ON and OFF states for both transistors will be
equal. If one capacitor is larger than another, it will take
longer to discharge, and will hold the transistor in the
OFF state for a longer period of time. Unequal quasi-
stable states will result, and one collector will provide
short positive-going pulses, the other collector long
positive-going pulses. Output may be taken from either
collector, most simply by capacitive coupling. It is
possible to d.c. couple, however, if this is desired.

The frequency is given approximately by:

1
f—tl e

In these articles n-p-n transistors will be dealt with for
consistency, and since they are the more common types
with modern silicon planar transistors. A p-n-p version
of any of the n-p-n circuits would simply have a reversed
rail polarity, and reversed capacitor and diode
polarities.

Figure 2.2 has been included to illustrate this point,
being the p-n-p version of Fig. 2.1a.

To now consider the practicalities of calculating com-
ponent values, some very simple mathematics show the
requirements.

Assuming Veesat™ Vea~0

Then, where Rs is the base bias resistor and Rc the
collector load,

AY
Rs~ XI°B_° and similarly, Rc~ VTE—C
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~Vee
R1 R2 R3 R4
1-8k 100k 100k 1-8k
C1 3
0-0068uF
) Il_4 f 22 1kels
Tr1 c2 Tr2
8CY72 0-0068F 8CY72
ov

i

Fig. 2.2: A p-n-p muttivibrator of similer design to Fig. 2.1(a}.

Now, I¢~ hpe.ls. Therefore,

Vcc~ h \l:
RC_ FE: Ra ’
Simplifying,
1 hee
Rc™Re
Therefore,
RB=hFE.RC.

i.e., the base resistance will be approximately larger than
the collector load by the factor of the d.c. gain for
saturation switching. Thus if the required collector
current is ImA into a collector load of 4-7k(2, the base
resistance should be 4-7kQ x hgz. For a high gain silicon
transistor hre might be 200, giving a base resistance of
940k, say 820k() as the nearest lower preferred value.
We see that Ve is set at Ic.Rc=4-7V, and have only to
substitute Rs into the 0-7CR formula to design for a
particular frequency.

Out of interest, and to conclude the mathematics, let
us calculate the minimum value of hge for reasonable
operation. To simplify the maths, let us select a suitable
voltage for V¢ to reach. If we allow V¢ to reach 0-99V ¢
we are assured of the collector voltage making its full
excursion.

We may express the requirement in terms of an un-
known, X for the moment.

Let t,=0-7.C,.R, be greater than x.C,.R,
and thus (1—¥)=0-99

Therefore, e x=0-01.

Thus, x=4-6.

Now if C1=C2

0-7.R; (min)=4-6.R,.

Therefore,

R,min=6-6.R,.

Or in more general terms,

Rs=6-6.Rc.
Therefore,
hp.;min=6-6.

With the gains of modern silicon transistors it is seen
that we should do far better than V¢=0-99V ... Higher
gain, that is, of the order of one or two hundred,
allows smaller capacitors to be used and consequent
saving in space, and possibly cost.

It was stated at the beginning of this article that trans-
istors in multivibrator circuits are sometimes seen in
circuits where the maximum ratings are exceeded. The
rating referred to is the maximum emitter-base reverse
bias. With typical silicon transistors, this is usually of
the order of 5V. A 5V line will thus take the transistors
to this limit when the capacitor takes the base to 5V
below the earth rail. It is not always appreciated that
this is in fact what happens, and if the supply voltage for
the multivibrator exceeds the maximum reverse bias of
the emitter-base junctions of the transistors, special pre-
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Fig. 2.3: Emitter diodes protect the transistors against excess
reverse emitter-base voltage.

cautions should be taken in a correctly designed circuit.

Figure 2.3 shows one method of overcoming this prob-
lem. Here diodes have been placed in the emitter lines
of the two transistors, and if the bases of the trans-
istors are now taken more negative than the maximum
rating for the transistor’s reverse Vis, even a modest
diode will not break down at normal line voltages, and
the reverse-biased diode will protect the transistor.

Speeding-up the Rising Edge

For some applications it may be desirable to improve
the rather slow rising edge which is a characteristic of
the basic multivibrator. This may be achieved by the
addition of two further resistors, and two diodes, as
shown in Fig. 2.4. Operation of the multivibrator is now
as follows.

Assuming Trl is initially on, and Tr2 cut off, Cl is
discharging from -——Vc at the base of Tr2, and C2 is
now charging chiefly through R5. With Vea=Vee,
diode D2 is reverse biased as far as the charging
capacitor is concerned, and it charges through the re-
sistor indicated. C2 will be fully charged by the time that
the potential at Tr2 base rises to +0:#V. When Tr2
switches on its collector goes negative, taking with it
Trl base. Trl collector now suddenly rises toward the
+ Ve rail, and it is here that the capacitor C1 would
normally exert its influence in slowing down the col-
lector’s rise towards the rail.

+ 45y
+Vee
R3 R6E
200k 2k
C1
0-0068pF
/_I fa Tke/fs
c2
0-0068uF |
Tr2
B8C107
ov

. Fig. 2.4: A Jow voltage multivibrator ‘with fast switching times

Initially, with about 0-7V reverse bias on it, the anode
of D1 is at about earth potential, and when Trl cuts-off
and the collector rises, the diode is cut off into reverse
bias. This acts as a gate, a block between C1 and Trt
collector, and the collector is free to rise sharply up to
the positive rail. Capacitor C1 may now recharge in
normal polarity through resistor R2.

It should now be possible to obtain fast rise and fall
times from either collector, provided that the value of
R2is suitably chosen. When a transistor is in saturation,
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the diode connected to its collector will be forward
biased and conducting, and if the diode coupled re-
sistor is small, it will shunt the true collector load re-
sistance, and may cause the transistor to come out of
saturation. It was pointed out before that since the
collector load is usually much smaller than base bias
resistors, this ensured that the capacitors could re-
charge fully before switching took place due to the dis-
charging capacitor. It is therefore necessary to make the
diode coupled resistor significantly smaller than the base
bias resistor.

For normal silicon transistors, a useful rule of thumb
is to make the diode coupled resistor about one-half the
value of base bias resistor. It will be seen that for a
transistor with a gain of say 100, with a 1kQ collector
load, and a 100kQ2 base resistance, this would give a
diode coupled resistance value of about 50k2. Such a
value will not appreciably shunt 1k, and will provide a
much shorter time constant for the charging capacitor
than it will see on discharge.

Low gain transistors should be avoided in this type of
circuit. Rise and fall times of the order of 100nS are
possible to achieve with this type of circuitry and high
frequency transistors. For high speed operation, the
diodes should also be fast types.

The method of placing emitter diodes in circuit to pro-
tect transistors against excessive reverse Vise's may not
be desirable in certain circumstances. One disadvantage
of this is that when the transistor is driven into satura-
tion, its collector voltage will be Vcesat + Ve where Ve
is the forward voltage of the diode, which will be of the
same order as a Vge. With silicon components, the
collector voltage in saturation might therefore be
slightly larger than 0-8V. A voltage dropping right to
the earth rail (effectively) might be desired, and if so, a
diode cannot be placed in the emitter.

t ~1kc/s

Diodes D1-D6
0A200

2
BC107

ov

=

Fig. 2.5: A high voltage multivibrator with fast attack and decay.

A method of protecting the emitter-base for higher
line voltages without using emitter diodes is shown in
Fig. 2.5. If we assume Tr! has just switched on, the
negative-going collector will have just taken the anode
of D4 negative to —Vcc. Diode D1 comes into con-
duction when Tr! drives into saturation, so the potent-
tial at the anode of DI will be Vcesat + V. Now with
the anode of D4 taken below the earth rail, it is reversed
biased, cutting off the base current supply to Tr2, and
hence cutting off Tr2. The base of Tr2 cannot be taken
more negative than the forward voltage of diode D6
since this comes into forward conduction when Vg,
is taken down to approximately —0-7V.

If we consider D4 short-circuited for the moment,
Tr2 emitter-base would still be protected, and would
still cut off, but the restraining voltage of the diode D6
would prevent the capacitor from going as far negative
as it wishes to, and reflects back to the cotlector of Trl.

With D4 in circuit, since reverse-voltages may be any-
thing under the breakdown, the capacitor is free to go to
full —Vee.

As in normal operation, Cl will rise towards the
positive rail through R4 eventually, Tr2 will come back
into conduction, at a slightly later point, when D4
anode voltage is Vi + Ves, and regenerative switching
takes place.

Without diodes D3 and D4 the circuit will operate in
that it will oscillate, but, another point to bear in
mind, apart from the resulting degraded waveform, is
that diodes D5 and D6 will then present a low im-
pedance discharge path, and the frequency of operation
will also be affected.

Output
—0
doos =3

Bzvyoa M
c12

Range

oV

Fig. 2.6: Basic form of a variable pulse generator.

Figure 2.6 shows the basic form a pulse generator
might take, the heart of which is a high speed multi-
vibrator. Since an output will only be required from one
side, it is not necessary to achieve a fast rising edge at
the collector side which will not be used. A diode
coupled resistor is thus only used on the output side,
D3. Now in a pulse generator, we shall wish to vary the
repetition rate and pulse length, and have a constant
amplitude output with good fast edges. For low repe-
tition rates, excessively large capacitors might be
required, leading to stability problems. In the figure,
the left-hand components will determine the repetition
rate, whilst the transistor Tr2 will determine pulse
length with its associated components.

A Darlington Pair, Tri and Tr3 give the repetition
rate transistors a high gain, which enabiles us to use very
high resistances in the base bias, and consequently
reduced capacitance values to still obtain a long
repetition rate. VR1 in series with a fixed resistor to
ensure that the base bias resistance can never be zero,
enables the repetition rate to be adjusted over a given
range, related to C2, and TR2 similarly allows an
adjustment of pulse length. For a wide range instru-
ment since the resistance range is limited for reasonable
bias conditions and assurance of transistor saturation,
capacitors C1 and C2 will simply be selected capacitors
in switched ranges, the variable resistors allowing
variation between the limits set by these ranges.

In this circuit, a zener diode D4 sets a fixed and gtable
Vee and hence pulse height, and Tr2 should drive into
saturation for a stable bottom level of the pulse. Diode
protection has been afforded to allow a large voltage
output in a similar manner to that described in Fig. 2.5.

There is thus more to the simple multivibrator than
might at first be thought. A single article on it alone
proves this point.

In next month’s article, the family of monostable
circuits will be discussed.
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integrated circuit audio signal

This pocket signal injector takes
full advantage of the size and
cheapness of the more available
I.C.s and will provide an excellent
introduction for the beginner

to these new components.

rather large and cumbersome to use and a small

but reliable injector was needed. The outside
diameter should not exceed #in. for easy handling, for
over this size it cannot be held like a pen, which is the
natural way to hold the instrument. Four inches
(excluding the probe) is about the maximum length, but
if it were light in weight a much longer casing could be
used; the length of the probe is up to the user. The
injector described here falls well within these limits,
with an outside diameter of §in. and an overall length
(excluding probe) of only 3in.

It was decided to use an integrated circuit to save
space and the one chosen was the Fairchild 1914, a
digital I.C. which is readily available. This I.C. contains
ten components six of which are used in the injector.
There are five discrete components. It is not recom-
mended that beginners and those that have no previous
experience of semiconductors build this project as it
requires that some of the soldering takes place almost

n ] OST cigar tube type a.f. signal injectors tend to be

ot |njector
r""" =
S. ELLIOTT\\H\-

on the component bodies themselves and prolonged
heating could ruin them.

—

— @

The circuit

The circuit of the injector shown in Fig. | is a straight-
forward multivibrator (astable) with no frills. Suppose
Trl is off and Tr4 is on; therefore as the collector of
Tr4 is more or less at earth C1 charges through Tr4 and
R1. This causes the base of Trl to become more positive
and so it begins to conduct. A regenerative action
occurs and Trl switches on quickly. The negative-going
pulse at Trl collector is transferred via C2 to Tr4
base and causes it to turn off, which in turn sends a
positive-going pulse via Cl to Trl base which makes
Trl conduct even more. Now Tr4 is off and Trl is on.
C2 charges through R2 and Trl, and so the cycle
repeats.

The output is taken from Tr4 collector via C3 to the
injector probe.

The period of oscillation is deter-
mined by:

0 o T=069 (R1, Cl +R2, C2)
4 but RI=R2=R
3 ° ° °5 Connections : and C1=C2=C
2o o8 7 where T is the time constant.
2 \° o T3 . T= 1-38RC
N _7
) f— 1
e T
4500 0
: 4500 1
| - ——d ~——o " 1-38RC
R Z{——-——JL—E————% —————— 4 In this particular case:
I 1
c2iloapF —_—
1" . [ 1 Output =310 <107
cilfoaF c3ioaF
Fig. 1: The circuit of the 1.C. audio signal infector. _10®
T 138
=725 c¢/s.

% components list

R1 and R2 10k, 0-1 watt subminiature type.

C1, C2 and C3 0-1uF 3V subminiature type.

Integrated circuit: Fairchild xL914 (Henry’s Radio).

Miniature press button switch (G. W. Smith).

2in. X 3in. diameter copper tube. Coax plug.

Crocodile clip. Araldite. Batteries: two RM675H (Ever
Ready).
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This is slightly modified by transistor impedances in
the final circuit.

Construction

To start, leads 1 and S are cut off as near to the I.C. as
possible, lead 4 is cut off about Fin. from the I.C. and
a lead soldered on, this is the negative supply to the
oscillator. Next R2 is connected up by positioning it
inside the lead configuration, the lower end being taken
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|
I'-.

ezl
\\; S .Y >
To C3 —T\?e

Fig. 2: The arrangement of the [.C. and
the discrete components.

To crocodile clip

to lead 3 and the upper to lead 8, the positive supply
line. R1 is positioned beside this, the top of it connected
to the top of R2 and the bottom to lead 2. Lead 8 is cut
off above the join of R1 and R2 and is soldered to a
length of wire, this is the positive supply line. The two
capacitors Cl and C2 are miniature disc ceramic types
and are roughly the same diameter as the [.C. They are
positioned above R1 and R2 and directly over the 1.C.
The leads are bent and soldered as in Fig. 2. A lead is
soldered to lead 6, this will eventually go to C3 and the
output probe.

Testing
The oscillater should be checked at this stage to see if
it is functioning correctly. The two power leads are

Part of coax. piug
by

Oscillator

This piece of the plug has striations down its side. A
plug should be chosen that has not got these striations
down its whole length; if the unstriated part is filed
down it should be a tight fit into the end of the copper
tube. It may be found that the end of the rube has to be
expanded by pushing a pair of long nosed pliers down
it and twisting them round so forcing the sides of the
tube outwards slightly.

The probe end of the injector is formed by the other
pieces of the coax plug. The pin is removed from the
nylon insulator by heating with a soldering iron and
withdrawing it when the nylon is just melting around the
pin. The shoulder is then cut off the nylon with a razor
blade so that it will go right to the end of the remaining
part of the plug as shown in Fig. 3. This remaining part
of the plug is then cut in half just below where the
threads finish. This should now fit into the end of the
copper tube loosely.

The probe is then heated and fitted into the nylon
so that it barely comes out the other side. C3 is then
soldered to this end. The nylon is glued with Araldite °
or a similar resin glue to the piece of coax plug. The
hollow in which C3 is fitted is completely filled with
Araldite, care being taken that the leads do not touch
the case. A piece of wire is soldered to the other side of
C3 and the whole assembly is glued to the copper tube.
It will probably be found that the assembly will have to
be clamped in place while the glue is setting so that it is

Batteries

Switch

Part of coax. plug
g

T W

- J\\

Crocodile clip
(earth)

Araldite

2

!
Switch securing nut

Fig. 3: The assembly of the completed signal infector.

connected to a 3V battery or the two mercury cells that
will be used in the final injector. The output is taken
via a 0-1nF capacitor to an amplifier and loudspeaker;
upon connecting the battery a note should be heard.
If it is not, disconnect immediately and check the wiring
against the circuit diagram. If all is well the whole
circuit is wrapped in p.v.c. tape to insulate it from the
case, care being taken that none of the leads are likely
to come intc contact with each other. Now the next
stage of construction, the case, can be started.

The case

The main body of the case is a piece of half-inch
inside diameter copper tubing (the type used in small
bore central heating). A piece is cut 2in. long and its
ends are filed smooth. A coax plug is used for the ends.
The end through which the cable should go is of
sufficient size to incorporate a push-button switch sold
by G. W. Smith Ltd., at Is. 6d.

The switch is put into place and the nut tightened up.

not glued in at an angle to the copper tube. A hole is
drilled in the copper tube near the prod end for the
earth wire (—ve). This wire is soldered to pin 4 of the
I.C.

The mercury batteries are soldered together—care
being taken so that they are not overheated. It doesn’t
matter whether the positive or negative lead is switched;
in the prototype the negative was switched. One side of
the switch goes to pin 4 of the I.C. and the other is
more or less soldered directly to the negative button of
the battery. The other side of the battery is taken to pin
8 of the I.C. The batteries are wrapped in p.v.c. tape
and the whole electronics assembly is slid into the tube.
The injector is now ready for use.

The output waveform is not good enough for
measurements and assessing the frequency response of
an amplifier but it provides a portable audio source
that can be used in many ways for tracing circuit
faults. In conjunction with an audio amplifier it could
be used as morse oscillator but in this case it need not
be built into such a small housing. L]
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AEBERIALS

A.J.WHITTAKER
PART 4—TRANSMISSION LINES

concern transmission lines, or feeders, but to

introduce the subject we will describe an amateur
bands transmitting aerial which uses transmission lines
in rather a special way to enable it to function over a
wide band of frequencies. The aerial is the G5RV'dipole,
102ft. long, designed to cover the 1-8, 3-5, 7, 14, 21 and
28MHz amateur bands.

THE fourth part of this series on aerials will primarily

i S1¢t. 51t. ]

TESTTR— e me

Paxolin
f~—— — spacers
34ft every 6in,
stub

|

1l

Mast height 33ft
above ground

[

720 coax feeder

Jto transmitter
\/.

Fig. 4.1: The G5RV multiband dipole aerial.

The aerial is shown in Fig. 4.1. It is made from two
lengths of covered wire, each 51ft. long, and coupled in
the centre by a suitable strong insulator. From this
centre point is taken a 34ft. open wire feeder, which
acts as a matching stub, and to this is connected any
convenient length of 75Q coaxial cable. The whole aerial
should be suspended above ground 4x at 14MHz, i.e.,
33ft., which will ensure a good match to the 75€2 feeder.
On 1-8MHz, the two feeder wires at the transmitter
end should be joined and fed via a series tuned coupling
network. On 3-5MHz, the electrical centre of the aerial
appears to be some 15ft. down the feeder, meaning
that 30ft. of the aerial are folded into the open wire
line. At 7MHzgz, the aerial is two half-waves in phase,
also with a section “‘folded’ in the line in the centre.
On 14MHz, the aerial is three half-wavelengths long,
and the stub acts simply as a 1 : 1 transformer. On
21MHz, it is a slightly lengthened two-wavelength
aerial, and on 28MHz, it consists of two 13 aerials fed
in phase.

The important part of this aerial which enables it to
function over such a wide frequency range is the match-
ing stub. The theory behind this stub comes under the
general category of transmission lines, which is a very
complicated and lengthy subject to explain. In the rest
of this article, however, we will attempt to provide a
simple explanation of the fundamentals, and if you find
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that after reading it you are sufficiently interested in
studying the subject, some suitable references will be
provided for further reading.

Transmission Lines

Generally speaking, there are two types of aerial
feeder: (i) the paraliel or open wire feeder, and (ii) the
concentric feeder, i.e., coaxial cable.

Dealing with (i) first, this consists of two wires
running parallel and supported at least 6ft. above the
ground. Spacers are provided at regular intervals to
support and keep the wires an equal distance apart.
Twin feeders are essentially balanced devices and are
suitable only for feeding balanced aerial systems such
as dipoles or an array of dipoles.

At any point along the twin-wire feeders the currents
in the two wires are equal in magnitude and opposite
in sign, so as the wires are close together the possible
radiation is cancelled. The characteristic impedance
for a twin wire feeder is given by

276 log fi_D

where D is the distance from the centre to centre of
feeder wires and 4 is the diameter of the feed wires
(Fig. 4.2a). This formula gives a typical impedance of
between 400 and 800€2.

!<— D—{ @ eg——-
° 0 AT
; € L2 ©
(a) —-J,d‘ i 4
Fig. 4.2: Conductor identification for open wire and coaxial
feeders.

Concentric feeder has one conductor completely
enclosed by the other, as in the construction of coaxial
cable. The characteristic impedance for a concentric
feeder is given by

b

138 log 2

where a is the diameter of the inner conductor and b
is the inside diameter of the outer conductor or screen.
Fig. 4.2b. The usual characteristic impedance for this
type of feeder is 750, although 50 is quite common
for transmitters. Losses are higher than with twin-
wire feeder, for a low loss coaxial cable described as
having an impedance of 75Q and a shunt capacitance
of 18pF per foot, exhibits losses of 0-68dB at 10MHz
and 2-7dB at 200MHz.

Transmission line theory

A transmission line made up of two parallel wires
has distributed inductance (L) and capacitance (C)
per unit length. Fig. 4.3.

If the end of the line is short-circuited, standing waves
are set up along the wires, i.e., the current waves which
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have travelled along in one direction will return along
the other wire and produce a standing wave pattern on
the feeder. Fig. 4.4.

R

-

Fig. 4.3: The equivalent circuit of a transmission line without
resistive loss.

Aava VAVAYAVAYAVA

VAVAVAVAVAVAN N

Inclderrt wave Reﬂected wave

Fig. 4.4: How sianding waves are represented. In this case 100%
reflection occurs.

In this condition the receiving end becomes a point
of low impedance (volts low, current high). Similar
conditions occur if the receiving end is open-circuited.
In either case the relative impedance will vary along
the wires with the distance from the generator or
source. If no energy is reflected no standing waves will
be present on the feeder wires and these will only carry
travelling waves and behave as if the lines were of
infinite length. It can be shown that such a line posses-
sing distributed inductance (L) and capacitance (C)
has the property of a resistance given by

R= v L/C called characteristic impedance.

If a resistance of this value be fixed across the ends
of a feeder it will behave as if it were infinitely long and
waves will travel along it without reflection (i.e. travel-
ling waves). The only losses are due to the high fre-
quency resistance of the wires which is higher than the
ohmic resistance due to the phenomenon of skin effect.
(i.e. h.f. currents induce a voltage into the current
carrying conductors in opposite direction to the currents
producing them, so forcing the initial currents to travel
along the surfaoe or skin, and so effectively increasing
the resistance.)

ANAWawa
MMM M

Fig. 4.5: The theoretical appearance of waves travelling along
a feeder (Fig. 4.3).

Figure 4.5 is a sketch of travelling waves along a
feeder, where each successive 4 may be considered as a
tuned circuit (serles or acceptor circuit). The peak value
of the current is given by,

I = v_ (w=2m x Frequency)
wl
As the circuit is tuned
w = 1

By substitution
L
I vV ¢
As the wave travels along the feeder towards the receiv-
ing end it will carry its stored energy with it. If the
receiving end is terminated with an lmpedance Z, the
peak value of current flowing through it will be

I=V
Zy
and if there is no reflection
1=V _V[|L
Z, (4

That is Z=vL/C ;

The ; Wave Matching Line

If a transmission line is 4 the impedance at each end
will be the same: Zs=Z, (I)

It therefore follows that the 4X line behaves as a 1/1

transformer. The ratio of the impedances at each end
depends upon v'L/C and from transmission line theory
we have Zs Z;=2Z,* (2).
This relationship is true when there is no reflection and
Zy=Z=Zo=+'L/C. Equation 2 means that a } line
acts like a step up or down transformer, and this led
to the }» matching line. For example, if a 600 ohm line
is to be matched to an 80 ohm dipole the matchmg line
would have a characteristic impedance of V600 x 80 =
220 ohms approx.

The process of matchmg consists af adjustment of
the }» matching line spacing “Zo” until no reflection
occurs in the transmission lines. A 1) matching line is
also known as a “Q” bar (Fig. 4.6).

TT

Zs 20 ZR

T

Q bar or L4\ matching link

Fig. 4.6: An impedance matching device known as a Q-bar.

The Balun Transformer

The name balun is derived from BALanced to
UNbalanced and this device is used when an aerial
requires a balanced feed with respect to ground. The
balun converts the unbalanced co-ax feeder to the
balanced output required by the aerial system, an example
being matching an unbalanced feeder to a dipole.

Figure 4.7 below is a sketch of 33 OPEN Balun or
“Pawsey Stub’’.

Stub earthed to
' screen of coax

ﬂ Coaxial input feeder

Fig. 4.7: An open Balun made from coaxial cable.

Copper tube

%]

Balanced output

Point A presents a high impedance preventing the wave
from travelling over the surface and spilling over the
end and tending to travel back along the braiding of the
co-ax. If this occurs the re-radiated wave on the surface
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of the braiding modifies the aerial polar diagram and
the outer surface of the feeder is found to have a r.f.
voltage on it. This may be detected by placing your hand
around the co-ax. If r.f. is present it will affect a received
signal.

A Balun may be made using a A/4 piece of coaxial
cable and connected as above.

To complete these notes on feeders a word or two
about audio-frequency lines would not be out of place.
Here then are a few empirical rules.

Short high impedance A.F. lines

Main factors affecting short line (about 100ft. long)
working are,

1 Series inductance;
2 Series resistance;
3 Shunt capacitance.

Series inductance offers a variable impedance to the
line current which varies with frequency. Typical values
for series L=20upH per 100ft.

Series resistance provides a uniform resistance at all
frequencies, typical values for single and double core
cables ranging from 1 ohm to 15 ohms per 100ft.

Shunt capacitance provides a by-pass to the line
current which varies inversely with frequency (i.e.,
falls in value with increasing frequency). Typical values
for single core cable are 6,000 pF and for double core
cable 4,000 pF per 100ft. The maximum effect of these
impedances will depend on the relative value of the
generator and load impedances. The series R and L
will have little effect if the generator or load impedances

are high in comparison (i.e. so that the line current will
be low). In general, the generator or load impedances
should be at least twice the value of the impedance of
L and R at the highest frequency it is desired to transmit
down the lines.

Shunt capacitance—here the impedances offered by
the generator or load should be less than half the
impedance offered by the shunt capacity at the highest
frequency it is desired to transmit down the line. Typical
examples of shunt capacities are, 26k{2 at 8k Hz for 30ft,
} mile, shunt capacitance 500Q at 8kHz.

References:
1 Short Wave Radio Communication
(Ladner & Stoner).
2 Admiralty Handbook Wireless Telegraphy.
3 Amateur Radio Handbook.

TO BE CONTINUED

ca! ca! ca! ca! ca! ca!
ISSUES FOR DISPOSAL

. . . all the Issues of Practical Electronics from the No. 1 issue.What offers ?7—
E. Salter, c/o Practical Wireless Editorlal.

. many Issues of Practical Wireless, Practical Television, Practical Electronics,
Radlo Constructor, RSGB Bulletins etc. All at cover price. Send s.a.e. for detalls.—
R. Collins, 39 Cadogan Gardens, South Woodford, E.18.

... August 1986, October 1966 and June 1966 Issues of Practical Wireless. Will swop
for any Interesting electronic bits and pieces.—L. Cook. 7 Plum Tree Close, Eccleston
Park, Prescot, Lancashire, L35 7JT.

... exchange about 50 or more issues of P.W. (with blueprints) from 1962 to date,
for the Simtech Elementary Radio Book.—P. P, Skivington, 16 Bowood Road, Enfield,
Middiesex.

-
NEXT MONTH IN

THE TRANSET

Assembly details of a seven transistor, three wave-
band portable receiver. It includes, in addition to
long and medium wavebands, coverage of the 21-50
metre short waveband. Easy to follow constructional
details make this an ide_a_l_project for the enthusiast.

.

The August issue also contains details of an in-
expensive miniature pocket organ (costs less than
20/- to build), a further constructional project in the
\popular “Take 20" series by Julian Anderson.

PRACTICAL

WIRELESS §

VERSATILE INTERCOM SYSTEM

This intercom system is based
upon standard telephones and
key switch units. The design is

flexible and caters for the con-
structor who may wish to
extend the arrangement

with extra extensions. No
amplifiers are required,
hence wiring and as-
sembly are simplified.

Do not miss your copy of the
August issue of Practical Wireless
—on sale 4th July price 3/-
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built for outdoor tape recording in connection

with amateur movie sound-tracks. It effec-
tively reduced offstage noises e.g. wind noise, traffic
roar, camera sounds.

A directional microphone has many other appli-
cations. Public address systems can be operated at
higher levels before feedback howl is produced. The
acoustic characteristics of a “noisy” (reflective
walled) room, such as a tiled bathroom, can be
reduced or exaggerated for recording purposes. If
the microphone is pointed at a speaker in such a
room his voice will sound “flat” and echoless. If
the microphone is directed away from the speaker
it will pick-up his voice by reflection from the
walls, giving the voice an echo-chamber effect.
Another advantage of a directional microphone is
that distant sound sources which cannot be
approached easily (birds, animal, trains, aeroplanes)
can be recorded with less background noise.

The heart of the microphone is a magnetic micro-
phone cartridge. This is mounted at one end of a
cylindrical case made of plaster of Paris. The heavy
case shields the cartridge from sound sources behind
and to the side. Ordinary carpet felt is used to
deaden reflections inside the case (Fig. 2a). The cart-
ridge “sees” only a small angle of the outside world
and the microphone is sensitive in this direction. It
is very directional but rather insensitive. This js
remedied by a low-noise self-powered preamplifier.

The directional microphone can be built quite
cheaply.

The microphone casing is cast in plaster of Paris
in a simple mould made of card or heavy paper.

T HE directional microphone to be described was

Fig. 1: Directional microphone and preamplifier, with micro-
phone table stand.

o

C.R.BRADLEY

There should be no difficulty in doing this if the
mould is waxed (by rubbing with a candle) before
the plaster is poured in. This should be mixed with
plenty of water and poured in immediately. The
cast will get quite warm as the plaster hardens.
Small air-bubbles in the cast do not matter. The
outer surface can be left plain, painted, or covered
with material as desired. A coat of glossy paint will
help protect it against chipping.

The microphone cartridge chosen'has a metal case
and a tiny gauze-covered round “window”. It is not
very directional as the case is very thin. The first
step is to encapsulate the cartridge in Araldite epoxy

" cement leaving only the “window™ exposed. Succes-

sive layers of cement are applied until the cart-
ridge is deeply embedded. Use plenty of cement
(about half a 6s. two-tube pack) to give the encap-
sulation plenty of weight. Three cotton threads are

| 7"
L _ i—

Sensitive window — 3
4 ldia.
/ ! \ i
L Wire frame | CcuseI ca{st
ining of 1/2' Magnetic microphone | In plaster
carp% feit cargtrld e enouppsul |\ of Paris
%I’aldl te 2'dia.disc of
Va'carpet felt
glued in place
Fig. 2 (a): Cross-section of the microphone.
|
|
|
Encapsulated cartridge
Support . i
threuds
Leadout wire stripped
_—==—""and cut toa single
strand each
et
To preamp Wire frame

Fig. 2 (b): Cartridge connections. Leave sufficient slack in the
leadout wires to allow for cartridge movement.
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Wax these surfaces before casting

Fig. 3: Paper mould for casting the microphone case.

Sensitive
window left

Araidite
1 uncovered

cemen

Cotton threads
", secured with q
x\dab of’gement

Micro; hg

cropt Cotton thredds

Fig. 4: Microphone cartridge encapsulation.

embedded with the cartridge as shown in Fig. 4
and the lead-out wires are brought out at the
back. The cartridge will now be found to be less
‘sensitive but much more directional. The weight
of Araldite used also makes it less sensitive to hand-
ling noises. i.e. sounds picked up by mechanical
contact.

About six inches of stiff wire is bent into a
round frame about two inches in diameter. This
should be a tight push fit into
the plaster case. The encapsulated
cartridge is now mounted in the
frame by tying and cementing the
support threads to it. In this way the
cartridge is mechanically isolated as
far as possible. It is mounted
eccentrically with the sensitive
“window™ at the centre of the
frame. It must not touch the frame
and some Araldite should be filed
away it this occurs.

The stranded lead-out wires are
stripped and cut down to a single |
strand each. They are soldered to I
a screened cable as shown in Fig. 2b.
Note that the strands are left slack
to allow for movement of the cart-
ridge. The <cable screen is sopnected
to the wire frame -

Input from r
microphone
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——— —

Cotton threads knotted
and cemented to frame

Stiff wire frame

Encapsulated cartridge
supported by threads

Fig. 5: Cartridge mounting. Sensitive window must be in centre
of frame, and the frame a push fitin the plaster microphone case.

Two pieces of ordinary carpet felt are used. Felt
about }in. thick is suitable. A 2in. diameter disc of
felt is cut and glued inside the plaster case. The frame
carrying the cartridge is now pushed into the case
until the cartridge almost touches the felt. Another
piece of felt is now rolled into a 4in. long cylinder
and pushed into the case, not far enough to touch
the cartridge. The microphone cable is brought out
under the felt to the front (or through a small hole
drilled in the plaster) and the microphone is com-
plete. The cartridge “window” should just be visible
at the back of the case and the encapsulated cart-
ridge should not touch the wire frame, the felt or the
case.

To compensate for the low sensitivity of
the microphone a two-transistor preamp is used.
This is wired inside a small (tobacco) tin and is self-
powered. The input cable from the microphone
should be as short as possible.

Two silicon n-p-n transistors are used. The micro-
phone signal is coupled by C1 to the base of Trl
which is operated at low collector current for low
noise. The divider R1/R2 furnishes base bias. Part
of the emitter resistance (R4) is not decoupled by
C2 and therefore provides negative feedback,
reducing noise further. The amplified signal is taken
from Trl collector to the base of Tr2 by C3. Tr2
is connected as an emitter follower with the output

Output to
amphifier

T — e -

o

Tr1 ™"

8C108

|
M.ta.\“
J

low)

Fig. 6: The preamplifier can be conveniently wired on Veroboard.
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v components list

Resistors:
R1  39%Q R5  4-7kQ
R2 6:8kQ R6  22kQ
R3  22kQ R7 22kQ
R4 470Q R8 1:8kQ
All ZW  10%
Capacitors:
C1 50uF 6V electrolytic
C2  50uF 6V electrolytic
C3  50uF 6V electrolytic

C4  100uF 10V electrolytic

Semiconductors:
Tr1  BC109 (Mullard)
Tr2  2N2926 (yellow)

Miscellaneous:
‘Norman’ magnetic microphone cartridge; 1 pack
Araldite epoxy cement; cotton thread; 6in. heavy
gauge wire; plaster of Paris; %in. carpet felt; S1
SPST on/off switch; B1 2 x PP3 batteries; battery
clips; Veroboard; metal box; screened cable, etc.

18V
R1< b:
'-=I| IKE 22K02  sGuF <
~TH)
(] >_{
e of s1
:IL SO4F Tra /Ot
- Tr
= 2N2926
7 [H BC109 {yeliow)
output
|
R43 I —f- *
L 47002 L C4
R2 2 1 3R7 004 T
6'8kN0 < 3 WF —_ 81
vy 2x
[ . %
RS E: 50 )
Metal 4702 TNF -
aet T
R G

Fig. 7: Low-noise preamplifier circuit.

signal appearing across R8. The output here is of
low impedance and may therefore be run through
several yards of screened cable without hum pickup
problems. It can be fed to an amplifier or tape
recorder.

The circuit can be wired on a small piece of Vero-
board as shown in Fig. 6. The components are
closely packed, so check that they will fit on the
board before wiring. After cutting the copper strips
as shown in Fig. 6 the components are wired, leav-
ing the transistors until last. No excessive pre-
cautions need be taken with these but do not shorten
their leads and do solder as quickly as possible. Note
the different wire arrangements of the two tran-
sistors.

The circuit is connected via S1 to two PP3
9-volt batteries in series and mounted inside the
tin. The tin is connected to the input and output
cable screens. The output lead is fitted with a suit-
able plug and the microphone is ready for use. The
way in which it is mounted will depend on the
application; a suitable table stand is shown in Fig. 1. [l

THE

MW COLUMN

LRI

T is unlikely that the MW DXer will be content
Imerely to log a distant station. Much of the

pleasure of DXing in this band comes from writ-
ing to stations, telling them they have been heard and
hoping they will reply with a “verification” which can
be preserved as a memento and shown to other
DXers.

Obtaining a QSL from medium wave stations
requires a rather different approach than when writing
to those on the short waves. The latter operate
international services aimed at listeners abroad and
these stations are usually very pleased to make con-
tact with their audience and to provide them with
QSL cards, programme schedules etc. The MW DXer
however is located well outside the service area of the
stations he listens to and he should remember that
they are doing him a favour when they reply as he
is really an eavesdropper. Many MW stations are
genuinely surprised and pleased to have been heard
at a great distance and will verify a correct report
with pleasure, sometimes publicising it over the air
or in the local press.

A reception report to a MW station should con-
tain sufficient evidence in the form of programme
details to enable the station to check that they were
really heard by the DXer. It should be sent off as
soon as possible after the logging and must always
be accompanied by return postage. Unused foreign
postage stamps can be obtained from stamp
dealers but an International Reply Coupon is more
convenient and can be purchased at main post offices.

North American stations are good verifiers. Many
issue QSL cards and nearly all will reply to an
accurate reception report. These should be sent to
the Chief Engineer while the address should include
the station call letters (e.g. Radio Station WINS)
followed by the name of the city or town and the
state (or province if in Canada). Mention the
frequency, call letters, date and time of reception
(preferably in the local time of the station) and
details of the programmes heard must always be
given. A common error made by beginners is to com-
pile a list of records or the titles of tunes played over
the air. Unfortunately, stations seldom retain this
imformation. In the United States a station log is
kept of all announcements made. Station identifica-
tion comes on the hour and generally on the half-
hour too. Commercials, names of announcers,
weather reports, public service announcements,
station slogans, provide the “meat” from which the
DXer can compile a report which the station staff
can check against the station log. Reporting codes
such as SINPO or RST should be avoided, so
should the use of International Q Code abbrevia-
tions such as “QRM™ as it is unlikely these will be
understood. Just give a simple verbal description such
as “the signal was strong (or weaki”. Conclude the
report with a brief description of the receiver and
aerial in use and then request a verification. Finally,
do not forget to thank the Chief Engineer for
taking the time and trouble to reply—he is probably
a busy man. CHARLES MOLLOY
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TRANSIST®R

PART 2

UTPUT STAGES

|. R.SINCLAIR

Continued from June

Transformer Input

This type of input is shown in Fig. 7. The input trans-

former has three windings, the two primaries usually
being wound bifilar,
meaning that two wires
are wound as one so that
the windings are as near
as possible identical. The
ratio is not very im-
portant and is usually
about 3 : 141, meaning
three primary turns to
one turn on each secon-
dary.
The use of a trans-
former means that single-
ended stage can be used
for driving, and that the
driving transistor need
not supply the full
current required for the
bases of the output
transistors. This is im-
portant in a high power
stage where the bases
may take peak currents
of 0-5A, requiring a
lower power output stage
to drive them. For amp-
lifiers with outputs of I0W or more, this is an economical
and reliable circuit, and the transformer imposes very
little restriction on the band-width. A suitable trans-
former design is shown in Table 2.

Fig. 7: A transformerless-output
amplifier with a driver trans-
formerenables the amplifierto be
driven by a single-ended stage.

Paraphase Transistor Input

A long-tailed pair circuit driving through CR coupling
can be used just as in valve practice, provided that the
bias is suitable for each transistor of the totem pair,
but the most common transistor driving circuit is the
complementary pair shown in Fig. 8, which is directly
coupled to the output pair.

The bias on the output pair now depends on the
current in the complementary pair, which in turn is
regulated by the voltage between their bases; the voltage
at the output (which should be midway between — and
+ lines) is regulated by the voltage level at the collector
of the driver. In most circuits the driver bias is used to
adjust the voltage level of the output and the small load
resistor between base connections to the complemen-
tary pair is used to adjust output current. This small
load resistor usually consists of a resistor in parallel
with a thermistor so that there is some compensation for
temperature effects. Note that each transistor of the
complementary pair must be able to supply the maxi-
mum base current demanded by each output transistor,
so that load resistors must be small and bias current
fairly high.
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Complementary Pair Output

If, in the previous circuit, the complementary pair
can provide sufficient power, we can remove the final
pair and use the complementary pair as the output. This
is an admirably simple arrangement provided suitable
pairs of transistors can be found. Such pairs are now
available in the lower powers (for example ACI128/
AC176 for about 23W, ADI61/ADI162 for about 6W)
although not so easily found in the higher power range
among transistors manufactured in this country. A
typical circuit is shown in Fig. 9.

Load Coupling and Drive
Impedance

A totem-pole output pair can be coupled directly to a
load, provided that the other terminal of the load can
be biased to the same voltage as the no-signal voltage
at the output. This normally requires a tapped power
supply, which is no difficulty if the amplifier is designed
to operate from two 12V batteries, as are many public
address amplifiers, but there is always a difficulty in
ensuring that no direct current flows through the load;
particularly important when this load is a loudspeaker,
as a steady current causes the cone to be displaced from
rest position.

In a mains operated circuit it is more normal to

Table II

A

%

CORE: Laminations should be approximately of the size
shown, and can be obtained from an old transformer provided
that it has not been a blocking oscillator transformer.
PRIMARY: 700 turns of 36-38 gauge wire, enamelied,
wound in about six layers with a layer of transformer paper
‘between each layer. Insulate primary from secondary with
two layers of paper.

SECONDARY : Two wires of 30-32 gauge enamelled copper
?re wound for 200 turns, with a layer of paper between each
ayer.
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The design that’'s
based on
Peak Sound

Cir-Kit

P.W.DOUBLEI?

Integrated high-fidelity
stereo amplifier as described
In Practical Wireless

Peak Sound are justifiably proud to be associated
with this outstandingly successful P.W. design and
that so much of it has been made possible because
of Peak Sound products and design techniques.
Basically, the design of the “P.W. Double 12"
demonstrates the value of using “Cir-Kit” in modern
circuit board units whether for sirigle or prototype
examples. In this instance, however, Peak Sound
have contributed more besides to the success of this
project. This includes the remarkable power ampli-
fiers, the power pack and the ingeniously styled
cabinet which almost assembles itself, it is so
simple to build. The “P.W. Double 12'* has already
been fully described in Practical Wireless for April,
May and June, so that you can ga right ahead now
and build this exciting new design with authentic,
exact-to-specification Peak Sound kits as described.
With this unit you will be able to enjoy standards
of reproduction of the highest order for very
modest outlay.

SIMPLIFIED UNIT
CONSTRUCTION
A INGENIOUS TEAK
CABINET DESIGN

“CIR-KIT"” makes it possible!
A PROFESSIONAL IN

‘Cir-Kit” is at the
heart of building
this fine design.
Made from almost
100% pure copper
with unique adhes-
ive backing, itis the
superb circuit buil-
der for all require-
ments.in5 'spools.
5" wide, 2/- each.

EVERY WAY
AND MONEY SAVING TOO!

This is your ‘‘P. W.Double
12’ shopping list

These are the Peak Sound units with which you
can build this excellent design. They are exact
to specification. Transistors included.

A P.W. Double 12 abridged specification

2Spoolsof"Cir-Kit''at2/-each 4 0 ; donT s, two tone control  may be used)
- i ormation—Two pre-amp panels, ne contro y b
2';': ampandtt(?nebgondt;o' kits 5 1; g panels, two power ampllfier moduies, power supply Negative Feedback—43dB over each sectlon.
posampimatex B - unlt on chassis, housed within teak finished cabinet. Power required—45V D.C. (supplled by bullt-in
2 PA_‘12'15 Power Amplifier Controls—Bass and treble cut and lift based on power unlt).
Kits 719 0 Baxandail clrcuitry/Volume/Balance/Rotary seiector. Cabinet—Afrormosla teak #inish. pack-flat, easy to
2 Heat Sink assemblies 12 0 Input Sensitivity—Magnetic P.U. (per channel) bulld kit. Size 93 x 5{In. high x 8{in. deep.
2 P.A. matrix boards g8 0 2.5mV Into 68k{l. Ceramic P.U.—25mV into 27K. Transistors—Ultra low nolze in pre-amp and tone
equalised for flat response. Radlo/Aux. 60mV. control stages.
L ';$'45K 45 volt power supply 210 0 HIGH OVERLOAD FACTOR ON ALL INPUTS. PERFORMANCE CHARACTERISTICS., PARTS RE-
it . Frequency Response—20Hz to 30KHz 4 1d8 overall, QUIRED, ETC., SEE P.W. FOR APRIL, MAY AND
1 ?_a?k';ﬂ:tc sf'orn;o"a teak 212 6 Output—12 watts per channel Into 1500 (8{) speakers JUNE.
inishe abinet kit
5 Controls as specified 2 00
d i 2 °%1 THESE PEAK SOUND PRODUCTS WILL HELP .
TOTAL cosTt f£23 5 6 PA.12-15

Metal work (make or buy), knobs, plugs and
sockets, fuses etc. allow £3.0.0. From your local
dealer.

Go to your Dealer NOW

for your authentic Peak Sound Kits. In case of
difficulty, please send direct, giving the name
and address of your usual supplier where possible
and add 11/- postage for complete assembly, or
5/6 it without power pack.

TRADE ENQUIRIES INVITED

POWER
AMPLIFIER

As specified for "'P.W,
Double 12" and avall-
able ready bulit com-
plete with heat sink for
mounting directly into position as described, but can
also be used In other applications. Also available as
a kit less heat sink and board. £5 19 6

Kit (Jess heat sink, board and " Cir-Kit") 79/6

Bullt

Heat sink and baseboard assembly 10/-
Please add 2/6 p/p elther model It ordered direct,
or 8/~ for two.

ES. 10-15
BAXANDALL
SPEAKER

This easy to build loudspeaier
provides genuine hi-fi stard-
ards by the use of unlque
equalising principles. Fre-
quency response 60-14,008Hz
(100-10kHz 4 3dB). Easy-to-
build kitincluding 18 x 12 x 10in
cabinet.

(Carr. 12/6).

£10.2.3

Leaflet avallable. + £1.2.0 P/Tax

PEAK SOUND (HARROW) LTD., 32 ST JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, Phone EGHAM 5316
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose 9090

EXPRESS POSTAL SERVICE. SAME DAY DESPATCH BY FIRST CLASS MAIL.
All goods are offered subject to the standard three month guarantee.

OA2 5/9 | 6D6 3/~ 12AT7 3/9 80AV 87/8 DW4/350 EH90 8/8 N78  38/4 R20 11/9 VP4B 10/8 AFZ12 5/- M3 2/10
0B2 8/~ | 6ES /8 12AU6 4/9 90CG  34/- 8/8 EL32 3/8 N108 27/4 RK34 7/8 VPI3C 7/- ASY27 8/8 0AS 5/6
024 4/3 6F1 8/9 12AU7 4/8 90CV  33/8 DW4/500 EL33 12/~ | Nls2 738 8P4 8/~ VP23  2/6 ABY28 6/6 | OA9 218
1A3 4/6 | 6F6G  4/- 12AV6 5/6 90C1  18/- 8/8 EL3t 8/8 N308 17/6 8P13C 12/6 VR75 24/- | ABY29 10/- | OA47 2/~

1AB 5/- | 6F6M 12/8 12AV7  8/- 150B2 14/8 DY86 5/9 EL35 10/- N339 25/ 8P4z 12/6 VR105 §/- BAl02 8/- OA70 3/~
1A7GT 7/~ 6F12 3/3 12AX7 4/6 150C2  5/9 DY87,  5/8 EL37 17/3 N359 43 8P61 3/3 VRI150 5/- BAll5 2/8 0A73  3/-

1C1 5/6 | 6F13 3/8 | 12AY7 9/9 | 301  20/- ESOF 24/~ | EL41 9/3 | N378 6/38 | TDD4 8/3 | VI61A 7/~ | BAIlI6 9/~ | OA79 19
1C2 79 | 6F16  9/6 | 12BA6 6/- | 802  16/8 ESSF 24/- | EL42 9/9 | N889 12/~ | TH4B 10/~ | VT501 3/- | BAI29 2/8 | OABL 1/9
1C3 7/- | 6F18  7/6 | 12BE6 5/9 | 303  15/- ESSCC 12/~ | EL81 8/~ | N709 4/6 | TH233 7/- | VUIL 7/3 | BAL30 2/- | OA85 1/8
1C5 4/9 | 6F23 13/3 | 12BH7 6/~ | 305 16/ E180CC 8/- | EL83 6/9 | Pé6l 2/8 | TP22 5/- | VU120 12/- | BCY10 5/- | OA86 4/
1D5 /9 | 6F2a 11/ | 12E1 17~ | 306 13/~ | E180F 17/6 | EL84 4/8 | PABCS07/3 | TP26  5/- | VUI20A12/- | BCY12 5/- | 0A90 2/8
1D6 8/6 | 6F25 11/8 | 12J5GT 2/6 | 807 11/9 EA50 1/8 | EL85 7/6 | PC86  9/6 | TP2620 8/8 | VU133 7/- | BCY33 B5/- | OA9l 1/8
1FD1 8/- | 6F28 10/8 | 12J7GT 8/6 | 956 2/- EA76 13/~ | EL86 8/- | PC88 9/6 | UABC805/® | w42 10/6 | BCY34 4/8 | OAls2 2/~
1FD9 3/9 [ 6F32 8/~ | 12K5 10/- | 1821 10/8 EABCS08/- | ELS1 2/8 | PCo5 8/8 | UAF42 9/8 | W63 10/6 | BCY38 b5/- | 0A200 1/-
1G6 6/- | 666G 2/ | 12K7GT 5/8 | 5763  10/- EACS1 3/- | EL95 5/- | PCO7 8/6 | UB4l 8/8 [ W76  5/9 | BCY3D 4/8 | 0A202 2/-
1H5GT 7/- | 6H6GT 1/8 | 12K8GT 7/6 | 6060  5/6 EAF42 8/8 | EM71 14/- | PCO00 8/3 | UBC41 7/6 | W77  2/6 | BCZLl 3/8 | OA210 9/6
114 2/6 | 6J5G  3/9 12Q7GT 4/6 7193 10/8 EB34 7/6 | EMB0 5/¢ | PCC84 8/- | UBCSL 7/- W8IM 8/~ | BC107 4/~ | 0A211 13/8
1LD5 &/ | 8J5GT 4/8 | 128A7QT8[9 | 7475  4/- EB41 4/8 | EM81 6/9 | PCCss 6/6 | UBF80 5/ | Wi01 26/2 | BC108 3/8 | OAZ20012/-
1LN5 8/~ | 636 3/- | 128C7 4/~ | A1834 20/- EB91 2/3 | EM84 6/- | PCC8ss 9/9 | UBF89 6/8 | w107 7/~ | BCII3 5/- | 0AZ20110/8
INSGT 7/8 | 6J7G_ 4/9 | 128G7 3/~ | AC2ZPEN EBC41 8/8 | EMS5 11/- | PCCs9 /8 | UBL21 9/- | W729 10/~ { BCl15 3/- | OAZ202 8/~
1P1 7f- | 8J7GT 8/8 | 128H7 /- 19/8 EBCS1 5/ | EM87 7/3 | PCC189 8/6 | UC92 5/6 | X24 18/ | BCLI8 5/- | 0AZ203 9/6
1P10  4/9 | 6KGGT 5/- | 128J7 4/8 | AC2PEN/ EBCO0 4/~ | EV51 6/9 | PCF80 6/8 | UCC84 8/~ | X41 10/~ | BCLI8 4/8 | OAZ204 9/-

128K7 4/9 DD 19/6 EBCOl 58 | EYS1 7/- | PCF82 8/- | UCCS5 8/8 | X8l 5/9 | BD119 9/- | OAZ205 8/-

1IR5  5/8 | 6K7GT 4/6 | 128Q7GT7/6 | AC6PEN4/9 EBF80 6/- | EY83 8/3 | PCF84 8/- | UCFS0 8/3 | X63 5/6 | BFY50 4/- | OAZ206 9/-

184 4/9 | 6K8G 38/- | 12Y{ ¢/~ | AC/PEN() EBF83 8/— | EY84 7/6 | PCFsé 8/~ | UCH21 9/- | X64 12/8 | BFY5l 4/- | OAZ20710/6

185 3/9 | 6K8GT 7/- | 13D1  5/- 19/6 | EBF89 6/3 | EY86 6/— | PCF801 7/- | UCH42 9/9 | X865 5/- | BFY52 4/8 | OAZ210 7/-

1T4 2/ | 6L1 _18/6 | 13D3 8/- | AC/PEN(7) EBL21 11/- | EY87 6/- | PCF802 9/- | UCHS81 8/8 | X66 7/6 | BF154 5/- | OAZ213 7/~
19/8 PCFs0s 8/9 | UCL82 7/- | X76M 7/8 | BF150 5/- | OAZ224

1Us 68 | er7 12/ | 1487 15/~ | AC/TH110/~ | EC54 6/-.| EYSl 3/- | PCF80611/6 | UCL83 10/~ | X8IM 30/ | BF163 4/- 16/6

2A7 1246 | 6L18 5/ | 18 12/6 | AC/TP 19/8 EC70 4/9 | EZ35 5/~ | PCFs0812/6¢ | UF41 9/6 | X101 29/1 | BF180 18/- | 0Cl9 25/

2D13C ?/- | 6L18 19/~ | 19 10/8 | AC/VP210/6 ECs 10/8 | Ez40 7/3 | PCL81 9/- | UF42 9/— | X109 26/~ | BF18L 8/- | OC22  §/-

5 ARP3 7/ ECo2 6/6 | Ez4l 7/3 | PCL82 7/~ | UF80 6/9 | X119 6/8 | BF1s5 8/~ | 0C23  5/-

2X2  4/9 | 6N7GT 6/6 | 19H1 40/~ | ATP4 2/3 ECC31 15/6 | EZ80 4/3 | PCL83 6/- | UF8s 8/9 | X719  5/8 | BTX34/400 | OC24  5/-

P Azl 8/- | ECC32 4/6 | Ez8l 4/8 | PCL84 7/6 | UFs6 9/~ | Y65 5/- 40/=

3A5  10j- | 6P25 12/ | 20D4 20/5 | AZ31L 8/9 ECC33 29/1 | EZ9o 3/8 | PCL85 8/3 | UF8s 8/3 | Z63 4/9 | BY100 3/8 | OC28 5/

3B7 5/- | 6P26 12/~ | 20F2 14/- | AZ41 7/ ECC34 29/8 | FC4 12/6 | PCL86 8/6 | UL41 90/6 | 277 3/3 | BY101 11/8 | 0C28  5/-

3D6 3/9 | 6P28 25/- | 20L1 13/- | B36 4/8 | ECC40 9/8 | Fwi/5008/6 | PCL8S8 15/- | UL46 12/8 | 2152  4/8 | BYL06 10/6  0C29 23/8

— | ULsa /8 | 2329 13/86 | BY1l4 /6 | OC30  §/-

3Q4 6/6 | 6Q7G_ 6/- | 201 17/6 | B3I19  B/- ECC81 38/8 | FW4/800 PEN45 7/
3Q5GT 6/~ | 6Q7GT 8/6 | 20P3 18/~ | B33 4/ | ECC82 4/8 10/- | PEN45DD UMS0 5/— | 2719 4/8 | BY126 6/8 | OC35  5/-
384 aj9 | 6R7G 7~ | 20P4 18/6 | B729 12/6 | ECC83 4/8 | Gz30 /- 12/- | URIC 10/8 | z729 6/~ | BY127 7/86 | OC36  7/8
3v4 5/6 | 6R7M 11/ | 20P5 18/~ | BL63 10/- | ECCss 5/6 | Gza2 8- | PEN46 4/- | UUS  7/- | Z749 13/3 BY234 4/- | OC38 11/8
4D1 3/9 | BSATGT 7/~ | 256G 7/6 | CK506 6/6 | BCCSS 5/~ | GZ33 12/6 | PEN453DD | UUS 14/ | Transisiors BY236 4/- | 0C4l 10/
S5R4GY 8/9 | 68A7 7/~ | 25166 5/8 | CL4  18/8 ECC88 7/- | GZ34 10/- 10/8 | UU9  7/3 | and diodes BY238 4/- | O0C42  6/9
5U4G 4/9 | 68C7GT 6/6 | 25Y5 6/- | CL33 18/8 EGCOl 8/— | GZ37 14/ | PENA419/é | UUl2 4/6 | 2G225 10/6 | BYY23 20/- | OC43 23/8
5v4G /8 | 68G7 6/~ | 25Y5G 8/6 | CVe  10/8 ECC189 9/ | H30  5/- | PEN/DD UYIN 9/- | 2N404 6/- | BYZI0 5/~ | OC44  8/-
5Y3GT 5/6 | 68H7 3/- | 2524G 8/- | Cve3 10/6 | ECC80412/8 | HABCS08/ 4020 17/6 | UY21 9/¢ | 2N2297 4/6 | BYZl1l 5/- | OC44PM 8/3
523 8/~ | 6837 8/6 | 2625  7/- | CV271 12/8 ECC80727/- | HL2  7/6 | PFL20012/- | UY41 6/9 | 2N2369A4/3 | BYZI2 5/- | OC45 1/9
SSK7GT4/6 | 2526G 8/6 | OV428 19/- | ECF80 6/¢ | HLISC 4/- | PL33 19/8 | UY8s5 5/6 | 2N312150/- | BYZI3 §/- | OCAoM 8/~

524G  8/9
6/30L2 12/8 68BN7GT 4/8 30C1 8/6 CYl 18/4 ECF82 8/6 HL23 6/- PL36  9/8 U110 8/~ 2N3703 3/8 BYZ15 85/ 0Ca6 3/-
6A8G  5/8 68Q7GT 6/- 30C15 13/8 CcYI1C 10/8 ECF86 9/- HL23DD5/- PL38 18/9 Ul2/14 g/a 2N3709 4/- | CGL2E 4/- 0C65  22/8

6AC7  3/- | 6887 3/- 30C17 12/6 cy3l  7/6 ECF80442/- | HI41 3/9 PL81 3 Ule 15/— 2N3866 20/- | CG64H 4/- 0C70 2/3
6AGS  3/8 6U4GT 12/- 30C18  8/8 D1 1/8 ECF80512/6 HLA41DD PL81A 10/6 u17 5/~ AAR19 8- GD3 8/6 0C71 2f-
6AJ5  8/8 6U7G  7/- 30F5 13/8 D41 10/8 ECH21 12/6 1 PL82  6/6 U18/20 10/- AA120 3/- GD4 8/6 0C72 2/
6AK5 4/8 | 8vV6G  3/6 30FL1 13/- Da3 5/~ ECH35 5/ HL42DD8/- PL83 8/8 U19 34/8 AA129 3/- GDb 5/6 0C73  18/-
6AK6 6/- | 6V6GT 6/- 30FL12 18/ D77 2/8 ECH42 10/~ HN309 27/4 PL84 6/8 U22 kit AAZ13 3/8 GD6 6/8 0C74 2/8
6AKS8 B8/~ | 6X4 3/8 30FL13 8/- DAC32 7/- ECH81L /9 HVR2 8/8 PL302 12/- u25 13/- ACl107 3/- | GD8 4/~ 0ocCi5 /-
6AL5S 2/3 6X5GT 5/- 30FL14 12/6 DAF91 8/9 ECHS83 8/- HVR2A 8/8 PL500 12/— U26 11/9 AC113  5/- GD9 4/- 0C76 2/6
6AMG  2/8 6Y8G  8/- 30L1 8/- DAF96 6/- ECH84 7/- Iw3 5/8 PL504 12/6 U3l 8/- ACil4  8/- GD10  4/- 0C78 3/-
6AM6 3/3 8Y7G 12/6 30L15 13/9 DCC90 10/- ECL80 6/6 TW4/350 5/8 PL509 28/8 Uas 29/6 AC127 2/~ GDI11  4/- 0oC78D 3/~

6AQ5  4/9 TAT 12/6 30L17 13/- DD4 10/8 ECL82 6/- IW4/500 8/ PL802 15/— U3s 16/8 AC154  b/- GD12  4/- 0C79 8/-
6AR6 20/~ | TANT 8/- 30P4  12/- DDT4 8/3 ECL83 9/- KT2 8/- PM84 /8 U37  34/11 AC1556 6/6 GD14 10/- 0Cs1 2f-

6ATS 4/- | 7B6  10/8 | S0P4MR DF33  7/8 | ECLs4 12/- | KT8 34/6 | PX4 14/- [ U43  6/9 | ACI66 4/- | GD15  8/- | OCBID 2/-
6AU8 5/- | 7B7 - 17/6 | DF72 80/- | ECLS5 11/~ | KTa2 5/8 | PY3l 8/8 | Ua6 15/8 | ACLo7 §/- | GDI6 4/- | OC8IM 5/
6AV6 5/8 | 7C6 6~ | sop12 13/~ | DFO1 2/9 | ECL86 B8/- | KT41 198/6 | PY32 9/ | U47 13/~ | ACI65 b/~ | GETI02 4/- | 0C82 23
6B8G 2/86 | 7D6 15/~ | 30P19 12/- | DF96 6/~ | ECLL80O KT44 20/~ | PY33 /6 | U4s 11/8 | ACl66 5/- | GETI03 4/- | OCS2D 2/3
6BA6 4/6 | 7H7  5/8 | 30PL1 15/~ | DF97 10/ 30/- | KT61 12/- | PYs0 /3 | Us0  5/8 | AC187 12/- | GETI0518/— | OC83  2/-
6BE6 4/3 | 7R7 12/ | 30PL1315/- | DH30 15/6 | EF22 12/8 | KT63 4/~ | PY8L 53 | Us2  4/9 | AC188 7/6 | QET113 4/- | ocsd 3/
8BGsG 205 | 787 20/ | 30PI1415/- | DHe3 6/~ | EF36 8/6 | KTe8 17/3 | PYs2 /- | U76 4/ | ACI60 6/8 | GETIL517/ | OC123  4/8
6BH6 /8 | 7V7 5/- | 30PL1515/- | DH76 4/8 EF37A 7/ | KT74 12/8 | PYs3 5/6 | U8  3/8 | AC176 11/- | GETI116 6/6 | 0C139 18/-
oBy6  @/9 | 7va 6/ | 35A5 15/~ | DH77 4/~ | EF39 5/~ | KT76 /6 | PY88 &/3 | Ul07 18/3 | ACI77 5/ | GETLI8 4/- | OCLi0 19/~
6BQ5  4/8 | 724 4/6 | 35D5 11/9 | DHS1 10/9 EF10 8/9 | KT88 29/~ | PY3ol 12/8 | UI51 /9 | ACY17 8/- | GET119 4/- | OClé? 3/
6BO7A 7/- | 9BW6 7/~ | 35L6GT 8/- | DH101 25/~ | EF41 9/6 | KTW6L 8/6 | PY800 6/6 | ULS3 &/3 | ACYI8 3/8 | OETS73 7/6 | OC172 4/-
6BR7 8/6 | 9D7  9/- | 35W4 4/6 | DHI107 EF42 3/6 | KTwe210/- | PY8ol 6/8 | Uls4 5/~ | ACYI9 8/8 | GET587 8/6 | OC200 4/4
6BR8 8/~ | 10CL 12/8 | 3523 10/- 17/11 EF54 10/~ | KTW63 5/8 | PZ30 9/6 | UI9l 12/8 | ACY20 B3/8 | GET87210/- | 0C201 6/
6B87 16/6 | 1002 10/~ | 3524GT 4/9 | DK82 7/- | EF73 6/6 | KTZ41 6/- | QP21 ~5/- | Uloa 5/ | ACY21 3/9 | GET873 3/- | 00202 4/6
6BWS6 12/9 | 10D1 8/- | 35Z5GT 6/- | DE40 10/- | EF80 4/8 | LNI52 6/8 | QQVO03/10 U193 6/6 | ACY22 3/6 | GET88210/- | OC203 4/6
6BW7 11/- | 10D2 14/7 | 42 5/- | DK91 5/6 | EF83 9/8 | LN309 9/- 27/8 | U251 18/~ | ACY28 4/- | GETS87 4/8 | 0C204 5/8
6BX6 4/8 | 10F1 15/~ | 43 10/~ | DK92 7/9 | EF856 5/8 | LN318 15/- | Q878/20 U281l 8/- | AD140 7/6 | GET889 4/6 | 0C205 7/6
6BZ6 6/~ | 10F9 9/- | 50B5 8/3 | DKs6 7/- | EF88 6/- | LN339 15/- 10/6 | U282 8/~ | AD149 8/- | GETS90 4/86 | 0C206 10/-
6C4 2/9 | 10F18 7/6 | 50C6 8/3 | DL33 8/ EF89 4/9 | Lz319 8/6 | Q8150/16 U291 8/8 | AF1l14 4/- | GET896 4/8 | 0C812 8/-
6C5GT 6/~ | 10LDS 7/8 | 50CDeG4l/- | DL35 4/9 | EF91 3/3 | LZ329 6/6 9/6 | U1 11/- | AF119 3/- | GETS97 4/6 | OCP71 27/8
6C6 3/9 | 10ID1110/- | 50L6GT 6/~ | DL72 15/~ | EF92 2/ | Lz339 13/8 | QVO4/7 8/~ | U3z 18/~ | AF124 ?7/6 | GETS98 4/6 | 8X1/6 3/8
6C9  11/- | 10P13 13/- | 62KU 14/8 | DL75 380/~ | EF94  5/- | MEL400 R10 15/ | U339 12/6 | AF125 3/6 | GEX13 3/8 | V10/I5A
6CD6G 19/6 | 10P14 12/8 | 53KU 14/6 | DL92 4/9 | EF95 4/8 14/9 | R11 19/ | U403 6/8 | AFl26 7/- | GEX35 4/6 12/~
6cD7  9/8 | 1248 3/6 | 72 8/ | DLo4 5/6 | EF97 10/- | MED4 8/3 | R12  6/9 | Udo4 7/8 | AF139 11/- | GEX3610/- | MATI00 7/9
i 12406 7/~ | 77 6/6 | DL 7/~ | EF98 10/6 | MHL4 12/6 | R16 384/11 | U709 4/86 | AF178 18/6 | GEX45 6/6 | MATIO1 8/8
6CH6 8/~ | 19AD6 8/- | 78 4/9 | DLS10 9/8 EF183 6/~ | MHLD6 7/6 | R17 172/6 | U719  7/8 | AF179 13/8 | GEX66 15/~ | MAT120 7/9
6CL6 8/6 | 12AE6 7/6 | 85A2 8/6 | DM70 6/~ | EF184 6/~ | MUl2/14d/- | R18  0/6 | U801 AF180 9/6 | GT3 5/~ | MATI21 8/8

18/
6D3 718 | 12AT6 4/8 | 90AG 67/6 | DMl 7/6 EF804 20/5 | MX40 12/6 | RI19 8/6 | U4020 6/8 | AF181 14/- | Ml 2/10 | ZE12V7 1/9

MATCHED TRANSISTOR SETS 1—0C44 and 2—0C45 8/8; 1-—0OC81D and 2-—0C81 7/6;1—0C82D and 2-—0C82 8/8; 8et of three—0C83 (GET118/119) 8/6; LP15 package (AC113, AC154,
AC157,AA120) 10/8; Postage 6d. per set. 8.T.C. 1 watt Zener diodes. 2:4v: 2:7v: 3-0v: 3:6v:4-3v: 13v: 16v: 18v: 30v. All 3/64. each.

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOOOS LOOSE OR BOXED, BUT MUST BE NEW

ELECTROLYTICS. Can types: 8X 8mfd/500v 7/65 8 16mid/500v 7/9; 16mid[500v 6/-3 16 16mfd/500v 8/9; 16X 32mid/450v 9/9; 32mid/500v 8/-; 32 32mid/450v 5/9; 50 50mid/
350y 5/6 3 60 250mfd/275v 9/9 ; 50X S0mId/275v 8/6; 64X 100mfd/450v 21/- ; 64 120mfid/350v 8/6; 100X 200mfd/275v 8/- 5 100X 200mid/350v 10/ 100X 200X 60mid/300v 18/6 ; 100X 300X
3005 16mid/275v 26/9; 100 400mfd/275v 12/9; 100X 400 16mid/275v 23/3; 100mfd/100v 5/6; 200mfd/350v 12/3; 200 200X 100mfd/350v 27/9; 300X 300mid/300v 31/6; 1000mfd/50v 9/6 ;
2000mfd/50v 13/3; 5000mid/25v 15/-; 5000mid/50v 27/9; Bmfd/600v 11/3; 16X 16X 16mid/275v 7/-; 50X 50X 50mfd/350v 12/3; 16mfd/600v 15/9: 10000mid/30v 29/6.

Tubular types: 1mfd(25v 2/-; 1mid/500v 2/6; 2mid/150v 2/-; 2mid[500v 2/9; 4mfd/150v 2/~; 4mid/500v 3/-; Smfd/50v 2/~ ; Bmid/150v 2/3; Bmid/450v 1/9; 8mfd/500v 3/6; 8X 8mfd/450v 2/9;
85 16mid/450v 3/-; 10mid/S0v 2/3 3 16mfd/450v 2/6; 16mid/500v 4/6 5 163 16mfd/450v 3/6; 16X 32mfd/350v 3/6; 25mid/25v 1/6; 25mtd/50v 2/6; 32mid/350v 3/- 5 32mid/450v 3/6; 32X 32mid/
350y 4/93 50mid/12v 1/6; 50méd/25v 1/6 3 S0mfd/S0v 1/9; 50mtd/350v 6/-; 64mtd/450v 9/6; 100mfd/12v 1/6 ; 100mid/25v 1/6; 100md/50v 1/9; 100mfd/450v 10/9; 250mid/25v 2/-.

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME!

Terms of business—Cash with order only. Post/Packing 6d. per item. Orders over £5 poat free No C.0.D. Any parce! insured against damage in transit for 6d. extra per order. Hours of
business, Mon—Fri. 9 00 to 5 30 p.m. Sata 9 00 to 1 p.m. Complete list of modern and obwolete valves, resistors. condensers, transformers, etc., with terms of business 10d. Please enquire for
any item not listed with 8.A.E. Please note that no enquiries can be answered unless a 8.A.E. is enclosed for reply.
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Fig. 9: A simplification of
Fig. 8 which can be adopted
if the complementary pair
can be made to provide
sufficient power,

Fig. 8: A transformerless-output
amplifier driven by a comple-
mentary pair.

coupie the loudspeaker through a large capacitor
(typically 1,000uF, 6V), and earth. This inevitably
causes attenuation at low frequencies, but this can be
compensated for by positive feedback (bootstrapping)
back to the driver stage. An example of this is shown
in Fig. 10. For this to be effective the feedback time
constant (Cr x Rr) should be considerably greater
than the load time constant (C. X Rp), and fortunately
this is wusually easy to arrange.

In class B stages where the driver is CR coupled to the
output transistors, the low input impedance is made
worse by the low resistance of the bias network;
necessarily low to prevent thermal runaway. This
causes a restriction on low frequency amplification
which can be dealt with by isolating the base from the
bias network during the “on’ time of the transistor.
This is most easily arranged by connecting the bias
througsl; a diode which is back-biased during drive
(Fig. 5).

Thermal Calculations

The power which can be dissipated in an output
stage depends much more on the efficiency with which
heat can be removed from the collector junction than
on the type of transistor used. Several American manu-
facturers publish dissipations calculated for the case
where all the heat generated in the case of the tran-
sistor could be removed with 1009 efficiency (infinite
heatsink); the practically obtainable dissipations are
much less. British manufacturers usually quote more
realistic ratings; for example, the dissipation of the
OC28 is given as 30W provided the case temperature
is less than 45°C. The actual dissipation which can be
used depends on (1) the maximum collector junction
temperature which can be tolerated (usually 90°C for
germanium transistors and 200°C for silicon types) and
(2) the resistance to the removal of heat caused by the
connection to the case, heatsink etc.

For every transistor, the thermal resistance (which is

%
Fig. 10: If a loudspeaker coupling capacitor is used, positive
feedback can be used to compensate for a lack of bass response.

the heat equivalent of electrical resistance) of the
collector junction is quoted. But before heat can be
totally removed, it has to flow through mica washers,
if used, to a heatsink and from there to the air around
whose temperature must also be taken into account.
Since all these resistances are in series, they have to be
added together, and the power dissipation permissible

.. T . .
is given by P = 7 where T is the difference between

the maximum junction temperature and the maximum
air temperature and 8 is the total thernml resistance in
°C per watt.

For example, if the maximum junction temperature
is 90°C, the maximum air temperature s 30°C and the
thermal resistance is 4:5°C/W, the maximum dissi-
pated power is 9(21—530 — f%: 13-3W.

As a guide, the maximum air temperature for use in
industrial atmosphere and in car radios is taken as
45°C; for indoor use in living rooms (for example,
hi-fi equipment) 25°C is more realistic as the maximum
provided the transistors are not in the path of heat from
a radiator, fire or TV set. A thermal resistance of 4-0-
4-5°C/W is also reasonable for most power transistors
well bolted down to a blackened heatsink of aluminium
at least 7in. square. If extruded alloy heatsinks are used,
the thermal resistance should be known and should be
added to that for the transistor (usually 1-2°C/W) plus
an allowance of 0-5°C/W extra if a mica washer is
used or 0-2°C/W if the transistor is bolted directly to
the heatsink. In every case silicone grease should be
used between transistor, mica and heatsink to ensure
good thermal conductivity.

For most applications, it is preferable to mount
transistors on separate heatsinks which are insulated
from the chassis; this avoid the use of mica washers.
The heatsink should be blackened before use by using
matt black paint (obtainable from photographic
suppliers) or printer’s ink. The difference in thermal
resistance between a polished metal surface and a
matt Black one is enough to mean the loss or use of
two good transistors! [ |
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l E T ' E n s B W B The Editor does not necessarily endorse the views expressed by correspondents.

All a question of holes

Mr. Green is perfectly correct
when he says that we have no diffi-
culty in discussing a hole in our
bank balance as an overdraft but
this does not make it a tangible
reality. You cannot withdraw an
overdraft in the bank and pay it
into another bank. You must first
get an overdraft in another bank
by withdrawing money from it and
then you can satisfy the overdraft
at the first bank.

In the same way a “hole” in a
semiconductor cannot move with-
out an equal and opposite move-
ment of electrons. It is impossible
to move a “hole” without moving
electrons because it is not a
tangible reality—it has no mass,
no existence in its own right. The
fact that we have to use the idea of
holes in explaining transistor action
would seem to point to an error in
physical theory. In reality we have
not explained transistor action but
have ‘“explained it away”. Surely
this is unscientific. D. H. Reoss
(Edinburgh).

A little therapy

I have to thank Mr. Green
(Letters P.W. May 1969) both for
taking the trouble to write and also
for supplying a splendid example
of incomprehensible thought—the
characteristic symptom found in
those of our unfortunate friends
afflicted with Hiatitis Pungens.—
A little therapy might help.

1 have always understood, and
the massive Oxford Dictionary
convinces me, that the English
language is the richest in the world
fully capable of supplying the needs
of anyone for any purpose. Cer-
tainly I have seldom been at a loss
for words.

It would also give me much
pleasure to be present at any time
when Mr. Green found it necessary
to explain to a man that the severe
electric shock he had just received
was an abstract idea quite incap-
able of description in the English
language. No, Sir, it just will not do.

it is not the English language
which is inadequate, it is the
ideas which are wrong. For too
long have the ‘blinders with
Science” had it all their own way
and the time has come to call their
bluff. 1 maintain that there is
nothing at all complicated or diffi-
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cult about transistor operation and,
when 1 wrote my (March 1969
P.W.) letter 1 was under the im-
pression that I was alone in
denouncing “hole theory” in print.
Since then one of my students has
lent me a book which gives me
powerful support. It is written by
Dr. M. G. Suffern who, among
other achievements before and
since, ended the war—1945—as
Deputy Director of Electronics,
Ordnance Dept., US Forces.

Referring to n-p-n he writes:

“...Note the arrow on the
emitter points away from the base,
because of the same unfortunate
compromise found in other devices
in which the supposed current
flows in an opposite direction to
that of electrons. Conservative
thinking cannot break away from
old ideas and tend to complicate
rather than simplify.

For our purposes, rather than to
surrender to outmoded ideas, we
shall continue to observe the
(—ve) direction of current flow as
is proper.”

Again, later, referring to p-n-p,
he writes:

“ ..In fact, some individuals
call such positive charges ‘holes’,
(atoms lacking an electron and
bearing a positive charge). For our
purposes, however, the actual elec-
tron flow comprises the electric
current and the direction of such
current is that of electron flow.”

[ like that “some individuals”
bit. It puts the “holier than thou”
theorist firmly in his place.

English is inadequate indeed! I
am having to forcibly restrain
myself to avoid writing sufficient
to fill an issue of P.W.

A mathematician myself, I can-
not see that directed numbers have
any bearing on our discussion and
Mr. Green has himself answered the
only point he made, i.e., if the
accident of history had been re-
versed and electrons were called
positive instead of negative, he
(not 1) would have been talking
about —ve “holes” so what differ-
ence does that make?

Even so, 1 still seem to be the only
person with an alternative electron
theory of p-n-p. The textbooks now
appearing are adopting the crafty
habit of describing n-p-n in detail
and giving only a casual un-
explained reference to p-n-p.

I do not know if my ideas are
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1009 correct but I do know that 1
am happy to go on record as
stating categorically that ‘‘hole”
theory is 100 %, nonsense.

1 am in no predicament. [ am
simply heartily sick of teaching
nonsense at the insistence of
authors and examiners who should
be setting an example of clear
thought and not simply redrafting
the same ideas in this uncritical
manner. I am very grateful for the
opportunity which P.W. has given
me of making this firm protest. As
I had already said in another place
before this opportunity arose, I
believe that *hole theory” is a
great mistake and sooner or later it
will have to be discarded. When
that happens, all the ‘hole
theorists’” will jump on the wagon
and will happily talk about things
as they really are and hope that
nobody will remember that they
previously said something quite dif-
ferent. If anything I have said
hastens this day, 1 shall be more
satisfied. 1 repeat—there is nothing
unimaginable about transistor

.theory as long as the imagination

stays firmly with electrons. It is the
incorrectness of the whole idea of
“holes’’ which makes THAT theory
unimaginable.—B. R. Meredith,
G2CYV (London).

A fair swop
Which British reader of PRACTI-
caL WIreLEss would like to ex-
change his already-read monthly
edition with the Dutch radio-
magazine Radio-Bulletin.
Radio-Bulletin is a monthly with
a contents identical to that of P.W_,
but in the Dutch language. This,
however, will not give many
difficulties, because schemes, sket-
ches and symbols are international.
You will also find lots of adver-
tisements in it, just as in P.W.
Please write to me.—B.W.C. van
Albeslo (Bumerweg 8 Winterswijk—
Holland).

We should like to thank
readers for correspondence
received on the subject of
Commercial Radio. We shall
shortly be publishing a sel-
ection of these letters.



www.americanradiohistory.com

“Listen in” on the World with
HEATHKIT shortwave receivers

TREAT YOURSELF TO A WORLD TOUR... WITHOUT LEAVING HOME |

DELUXE 5 BAND SHORTWAVE RECEIVER GR-54

This receiver offers exceptional performance and many special
features at such a low price. It covers 2MHz to 30MHz plus
550KHz to 1550KHz 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
i
H
H
:
H
!

LOW COST 4 BAND SHORTWAVE RECEIVER GR-64

Makes an ideal present for the youngster. It has high per-
formance features plus world-wide reception, shipping, air-
craft, radio amateurs plus the popular medium broadcast
band. It covers TMHz to 30MHz plus 550KHz to 1620KHz
AM, with sleek “low-boy” styling, operates on 115-250V
50Hz AC.

Kit K/GR-64 £22.8.0. Carr. 9/-

GENERAL COVER- AMATEUR BANDS
AGE RECEIVER RECEIVER RA-1
GC-1U y

Unequalled value for
the radio amateur.
Covers 160 to 10
metres. High quality
lattice crystal filter for
optimum communica-

A welcome traveller
wherever you go | Cov-
ers 580 to 1550 KHz
and 1:69 to 30MHz in
5 bands with calibrated
bandspread scales for

tions selectivity. Op-
80, 40, 20, 15 and 10 metre amateur bands. Completely  ti5na; 100KHz crystal calibrator plugs in inside receiver.

solid state and self contained for portability. Operates on 8 valve and 2 diode circuit. Operates on 115, 200~250V
two internal PP6 batteries (not supplied) or 230V AC AC, 50Hz.
with a suitable power supply. !

Kit K/GC-1U £39.16.0. Carr. 11/-

Free Catalogue ! :'T'__""'_____'m“_
[+]

See these models and many | pAYSTROM LTD., Dept. PW-7, GLOUCESTER, GL2-8EE.

more in our 1969 catalogue. | 5000 5ond me FREE CATALOGUE [J
Models for Stereo/Hi-Fi,

Industry, Education and the : NAME
Home Workshop. Heathkit | ADDRESS
|
i
[ ]

Kit K/RA-1 £39.16.0. Carr. 9/-

—the world's largest selling
selection of electronic kits
and equipment.

Prices and specifications may be subject to change without prior notice

Y S —— ]
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Fully guaranteed PERSONAL CALLERS WELCOME ALL valves
Individually packed | Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. guaranteed
MANY OTHERS IN 8TOCK inelnde Cathode Ray Tubes and Special Valves. U.K, Orders

V A L V E S up to 10/, 1/-; 10/~ to 81, 8/-; over &1, 2/- per 81; over £3 post free. 0.0.D. 4/- extra brand
A213¢ 8/- | ECF82 6/6 | KT66 18/6 | RG1-2404 UyUs  7/- | X66  7/6 | 184 5/- | 5AL74G B/- | BACT  8/- | 6CW4 13/- | 12AT6 4/8 | 77 8/6
ARS8 ;- ECH35 11;— KT67 45;- 28/- | UY2l 10/6 | X76M 7/- | 185 4/6 | 5B251M40/- | 6AG5 2/6 | 6D6 3/ | 12AT7 4/- |78 5/-
RP3 8/- | ECH42 10/; KT71 ; 6 gyel Ia/a UYgl ;;; %}g ;— 34 2;— ggggga‘gf— gig% 1%3 ggﬁA N g;— 12AT7W%/0 g«l) g;e
ARP12 3/6 | ECH8L 5/9 | KT76 - | BTV280/40 | UY8S - 3 - - - —
ARTP1 n;— ECH83 s;s KTss &7/ - V246A/11‘() Yeg /6 | 2D21 Ho 55125511“, g:.]rzﬁ 2;— ggx; 1;/— gﬁ% g‘g gg 1:;—
ATP4 2/3 | ECL8O 7/6 | KTZ63 7/- | 8TV280/80 180/~ | Y8 4- | 3A4 - - - - -
AZ31 9;0 ECL82 e’— 163 8/- /- | VL8631 85/- | Z800U 29/- | SRAWGA SR4GY 9/- | 6AK8 12/6 | 6F5GT 8/- | 12AX7 6/- | 85A2  7/6
BD78 40/- | ECL83 10/9 | MH4  5/- | BU2150A VP23 3/8 | Z801U 25/- 16 | 5T4  7/- | 6AK7 6/- | 6F6G  4/- [ 12AXTWA | 2824  £5
BL6S 10/- | ECL86 8/6 | MH41 8/ /- | vP18s 8/- | Z900T 12/- | 3B7 5/- | 5U4G  4/8 | 6AKS  6/- | 6F7 8/- 10/- | 3074  5/6
BT35 15/- | EF36 3/6 | MHLD6 7/8 | TDO4-20 VR99 7/6 | 1B22 80/- | 3B24 14/- [ 5V4G 7/8 | 6AL5  8/- | 6F8G  5/- | 12AY7 10/- | 313C  25/-
BT45 150/- | EF37A 8/- | M16  6]- 70/~ | VR105/30 1G5GT 6/- | 3D6  8/- | 5X4G  8/8 | 6ALSW 7/- | 6F12  4/- | 12BAS 6/ ) 3574 70/
BTSS 85/- | EF39 6/- | N34 8/ | TP23  5/- 8/- | 1DSGT 6/- | 3E20 80/- | 5Y3GT 5/6 | 6AM5 5/- | 6F13  &/- | 12BE6 5/9 | 36848 80/
CvV102 8/- | EF40 9/9 | N78 5/~ | TP25 &/- | VR150/30 166GT 68/- | 3Q4 8/ | 5Y3WGB 6AM6 8/- | 6F17 B/~ | 12BH7 3/8 | 3934 27/8
CV108 4/- | EF41 9/9 | 0A2  6/- TT1L 8/ 6/- | 114 /6 | 3Q5GT 6/- 16/- | 6ANS 20/- | 6F32  8/- 1208 8/- | 446 8/
CV315 EF42 18/6 (O0B2 6/~ [ TT15 &85/- | YU39 7/- | 1ILA6 6/- ( 384 5/9 | 5Y3WGTB | 6AN8 10/- | 6F33 20/- | 12E1 17/~ | 7034 80/
(matched EF50 4/6 | 08B 7/- | TTR81 45/- | w118 8/- | 1LC8 = sv4 6/6 - | BAQS  5/6 | 6G6G  8/6 | 12H6  8/- | 7054 20/
pun) /- | EFS0 4/6 | 0C3 /- | TZo502 4/- | w119 9/~ | ILH4 4/- 4/- | 6246 7/8 | BAQSW 9/- | GH6GT 1/9 | 12J7GT 6/6 | 7155 g0/
cvall EFS5 6/6 | OD3  6/- | TZ20 16/- | X65 &/~ | IR /- A17sc 5/- | 6AB7 - | 6A86 - - -
N b | shiuo -l aabt ULl 67 teuk 7 Beichny |72 %
(smg\e) 50/~ | EF86  6/8 | 0Z4A B/- - - | 803" 90/—
crsi e | Eey 8- | R TRANSISTO RS, ZENER DIODES etc. |, 7-|i8707 8 | 8-
D77 8- | EF92  2/6 | PCs6 10/ 8/- | OC28 12/6 | OCL72 7/6 | AD149 16/- | CRB1/10 5/- | JK11A 18/6 | 6J6 86 | 128G7 418 | 510 oo
DAlo0 26 | EF95  B/- | PCOT 9/ OA7 4/- [ oc20 18/~ [ 0C200 7/8 | AEY11 18/~ | CRS1/20 9/6 | JK19A 22/6 | 6J6W  6/- | 128H7 /- | o1 g™
DAF90 7/6 | EFisa 6/6 | PCooo 9/3 | OAL0 8/- | OCS6 10/-  OC201 10/~ | ARYI218/6 | CRS1/3010/- | JK20A 17/6 | 6J7G 5/ | 12817 4l | oo, ™
DD41 4/- | EF184 7/ /6 | 0A47 2/6 | OC36 18/6 | 0C202 18/6 | AF114 6/6 | CR81/35 JK21A 19/6 | 637M  §/- ) 138K7 6/¢ | BO% Qo7
DET20 2/- | EH90 7/6 | PCCS8 9/6 | 0A70 2/- | OC38  5/- | 00203 10/8 | AF115 6/- 11y6 | TK100B15/- | 6K6GT 8/- | 128L7GT7/- | 232 &
DET25 10/- | EL31 15/~ | PCC18010/9 | OA71 &/~ | OC4L  68/- | OC204 17/6 | AF116 6/6 | CRS1/40 MAT100 7/9 | 8K7 /- [ 128N7GT Sea 18-
DF9l 8- | EL32 8/9 | PCF80 6/6 | OA73 2/6 | OC42 5/- | OC208 17/8 | AF117 &/- 12/6 | MAT101 8/6 | 6K7G_ 8/-
DF92 2/6 | EL34 10/8 [ PCF82 6/3 | OA74 2/-  OC44 4/- | IN21 3 AF118 10/- | CRB83/066/- | MPF10211/- | 6K7GT 4/9 [ 128R7 §/- | 884 10/;
DFo6  7/6 | EL35 /- | PCFB4 9/8 | 0OA79 2/6 | OC45  3/6 | IN21B b5/ | AF124 7/8 | CR83/20 MPF108 9/¢ | 6K8G 4/~ | 13D1 4/ | 964 3’0
DEs2 9/- | EL38 24/- | PCFS6 0/3 | 0A81 8/- | OC70  4/- | IN25 12/- | AF125 6/6 10/- | MPF10410/- | 6K8GT 7/8 [ 13D5  5/6 | 955 /
DE$6 8/ | EL4L 10/3 | PCF801 9/- | OA90 8/- { OC71  8/- | IN43  4/- | AF126 /- | CRE3/30 MPFI0510/6 | 6K25G 16/- | 1487 15/ | 956 8/
DL63 8/- | EL42 11/- | PCF802 9/- | OA200 2/8 | OC72  B/- | IN70  4/- | AF127 6/- 11/6 | pagsosar | SLSC _8/- [ 19AQ6 5/9 | 957 8/-
DL9? 4/- | EL50  8/- | PCF80618/6 | 0A202 8/8 | OC73  6/- | 2N456A 7/- | AF130 10/- | CRB525/025 12/6 | SL8WGB 1982 12/6 | 9584  4/-
DLos 4/- | EL81  9/9 | PCF80614/6 | 0A210 7/8 | OCT5  6/- | 2N585  7/6 | AF178 12/ 15/~ | RAS3I0AT 12/ [ 1963 40/ | 991 8/
DLo4 6/6 | EL8¢  4/9 | PCF80814/6 | OA211 9/8 | OC76  B/- | 2N1000 2/6 | AFYI10 28/8 | CR83/40 6L7G  4/- | 1966 20/- | 1622 17/
DIss 8/- | BL8S B/ | PCL81 8/- | 0AZ20011/- | OC81  5/- | 2N1091 9/8 | ASY26 6/6 12/6 | voio1 15 | OL34 8/~ 10H4 70/ | 162 8/-
DLslo 18/- | ELO1  B/- | PCL82 7/- [ OAZ20110/- [ OC81D 3/- | 2N1306 7/6 | ABY28 6/6 25/- 6N7G _5/9 20A1 85/~ | 1620  4/8
DYss 6/ | EL96  5/3 | PCL83 10/8 | 0AZ202to | OCSIDM3/- | 2N1307 7/6 | ASZ21 12/6 | GET103 4;0 ZR11  5/- | sP2s 1§/~ 20/6 | 2051  5/-
Dysr 6/¢ | EL360 B3/- | PCL8d4 8/6 | OAZ206 8/6 | OC82 6/~ | 28303 10/- | A8 /- | GET115 9/- | Z Range 687 7/- zsmc’r 7/a 2720 25/-
ESOF 18/- | EMSL b5/- | PCL85 8/6 | OAZ207 9/6 | OC82DM3/- 12 4/— | BC107 6/- | GET116 8/6 | Zenerdiodes | ¢8A7 7/~ 9/8 | 1043C 35/-
ES8CC 8/ | EM80 7/~ | PCL88 8/6 | OAZ208to | OC83 ~ §/- | ACI26 6/6 | BCYSL §/6 | GETST2 6/- /6 ea. 68A7GT 8/6 25 /6 | 4313C 20/-
B900C 8- | EM8L 8/ | PFL200 0AZ213 6/6 | ocasB 8- | Ac127 7/8 | BFYSL 5/- | GETS80 9/— Z2A range 7/~ | 25Z6GT 8/- | 5876  10/-
o1 7 | EM84  7/- 18/~ | 0AZ223 to | OC: 5/- | aCc128 6/6 | BFY52 §/- | GEX54 s; 7/6 ea. esc70'r 5/- | 28D7  8/- | 5678 10/
B b/~ | EM87 11/- | PL36 10/9 | 0AZ22510/-  OCl22 10/- | ACl76 7/8 | BSY27 6/6 | GJ6M  4/6 | Z3B Range | 68G7  8/- | 30Ci5 15/- ) sg9s  6/-
E1800C 7/- | EN92 5/~ | PL8L 10/9 | OCl6 15/- | OC139 7/8 [ ACY17 8} Y28 B/~ | GT48  5/- 5/-ea. - | 30C17 18/- | 5704  9)-
E1820C 19/ | ESU74 80/- | PL82 8/~ | 0C22 10/~ | OCI40 /8 | ACY18 5/6 | BSYS1 7/8 | GT106 10/- | ZLrange 68Y7GT 6/6 | 30C18 18/- | 5706 7/
Fl148 g/ | EY51 7/6 [ PL8S 9 | 0C23 12/6 | 0C169 5/- | ACY19 6/6 | BYZIS 6/- [ HG5001 /- 5/-ea. | 68J7Y 8/8 | 30F5 18/ | goon  gere
/6 | Evse 8/6 | PL84 8| 0c2s  7/6 | OC170 &/- | ACY28 4/6 | BYZ15 80/~ | JK10A 15/- | Z8 range SK7  7/- | 30FL1 12/8 | gy Jou—
Hren ;' EYs8 s;g ELs00 13/8 8/- | 0C171 /- | AD140 16/~ | BYZ16 15/~ | JK10B 15/- 7f8es. | SLIGT g‘e FLIZ n’% 5080 5/8
- 2 N - i
EACS1 8/- g‘z{?‘} 7/6 | PX26 18/6 | U12/14 7/-| DC MOVING COIL METERS 6AB7G 14/- | 68Q7GT 7/6 | 30FL1415/6 2823 Z}-
BASi? Jf% |Ezal sje | PYSs 98| Uls  6/-) ooouA 2” round panel sealed 228 | 4T Hg Ve o | soras 1773 |eos0 guye
EBcss 8- 5280 M| DTS | v Mie| 1ma 27 round panel sealed g 2 | 4TS 8 | Gveor of | sois lajs |Sle -
EBC4l 9/ %%&100 L PYS2 b/ ggg 18;— SmA 2” round ¢lip fix panel or prol 20/- | ¢B7 5/6 | 6veM 8/ | 30P19 14/- | 8013A 8‘6)-
EBCSL 6/8 8/- | PY83 18 | use 46 | 10-0-10mA 2{" round panel 17/6 | 6B4G 15/- | 6X4 4/9 | 30PL1 14/- ggg‘i aa/:
zoim 7 [ |zum, G \um ) cuma” airoundoan me |GG H | se, g wehs |Sh 4G
Enrss o/ | amik' " | pysos of- | UL - 7smA 24 plug-in /- | 6pa7 12/8 | 6Y6G 8/ | 33A/101K | 9003  8/8
EC53 8- QQv0s-10 | Uaod lg;; 100mA 13" proj... 17/6 | 6BE6 5/8 | 6-30L2 14/ 9/- | 9004 26
EC70 4;— G1/370K 19/~ | 1A BC80 8)- 100mA 14" round panel 17/6 gB.re g;e ggg g_ §g$4c'r g‘_ %ogs Tu%leg
E - 20/- | QQVO06-40 100mA 2}” round panel 19/- = - - | G.R. ©
g%a lg;: G50/2G 20/ 85/- Eﬁg}f 18;% 2 amp 2” round panel 22/6 6BL7GT1A1 - ;gg 15;2 3?%36#%6 E“MIB—;%?_
ECC35 15/6 0120/113“,_ QQVOeOA | UBFeo 6/6 | 25amp 3}” round proj. 218 | gBQ7A 4/ | 7C7_ 8- | 38Z5GT 6/ | 09T 75/~
ECC40 10/9 | gma  45/- | @8150-15 UBF89 7/-| 50 amp 24" round panel 21/6 1 6BR7 9/- 7F8W 18/6 | 37 4/- | VCRO7 82/6
ECC81 4/- | GUSO 28/ 76 | UCF80 9/6) 29y DC 2” square panel 19/~ | 6BR8 10/- 5/6 | 38 4/- | VCR51780/-
ECCs2 4/8 | Gza2 9/6 | Qses/10 57— | UCH42 10/- 6BW6 13/6 7Q7 7| 42 5/- | VCR517B
ECC83 b5/6 | GZ34 11/8 | Q81200 10/- gggg?l ;;; R.F. METER? . - BT 13;6 7vz 3;5 g””%"f;;‘ . 55/
ECC84 6/- | HSO 8/6 | QB1202 8/- 120mA 2{" round panel o a - 7Y OEH. - | VCR517C
VO4/7 8/- | UCL8S 10/8 6C5G  2/6 | 724  4/8 | 50LEGT 8/6 -
g%g gf! H Dg/- 8on/4.15, UP: 10/6 | 29/41ft. AERIALS each consisting of ten 3ft. ZIn. | 6C5GT 6/- | 9D6 2/8 | 57 e;- 5CP1  30/-
ECCB8 7/- | HL41 4&/- 57/8 | UFs0  7/- dla. tubular screw-In sections. 11{t. (6-section) whip | 6Cé 4/- | 10F9 9/- | 58 8/- | sFP7 2687
ECCO1 4/- | HVR2 9/- | R10 17/6 [ UF83  6/0 | agrial with adaptor to fit the 7in. rod, insulated base, gg‘ﬁc 6/6 | 10P14 17/3 | 59 8/~ | Photo T“'S
ECC189 9/9 | KTSC 32/6 gi; %g ‘U’%‘g} g% stay pla(eand stay assemblies, pegs, reamer, hammer, BCL: z;; gﬁg ag;a ;: g;g gﬁ}}g‘s g;_
ECF80_6/6 | KT63 _4/- etc, Ab ly brand new and complete ready to
erect, in canvas bag. .
! EUHAHARB L ALL OVERSEAS ENQUIRIES AND ORDERS
P, c O RA D I 0 I.T D. FIELD TELEPHONES TYPE"“¢" houled In portable Please address to
den cases. | for lon In- and =
170 GOLDHAWK RD,' w,12 out-doors for up to 10 mlles. For palr including bat- COIomor (EIGCtronlcs) Ltd'
teries and 1/6th mile field cable on drum. Slightly | 170 GOLDHAWK ROAD, LONDON W12.
(01) 743 4946 used, £6.10.0. Carriage 10/-. Tel.: 01-743 0899

v&%
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MODEL
WORK

I@*AMAZ'NG MINI-DRILL

i
+ B TOOLS Money rsf. g'tee.

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the en-
thusiast. Shockproof. Com-
pletely portable power from
4% volt external battery. So
much more scope with
MINI-DRILL. Super Kit
(extra power, interchange-
able chuck) 79/6, p.p. 2/6.
De Luxe Professional Kit
with 17 tools 130/- p.p. 4/6.

Yl

Are Made

MERLIN SUPPLY GO.

Dept. PW7D, Nailsea, Bristol BS19 2LP

www americanradiohistorv com
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TAKE 20

JULIAN ANDERSON

A series of simple transistor
projects, each using less than
twenty components and costing
less than twenty shillings

to build.

HIS month we have a really simple project—a

unit that simulates beautifully the sound of a

time bomb ticking away! For those more attrac-
ted to gentler pastimes it may also serve as a metro-
nome, that is it gives a loud click at regular inter-
vals, the actual interval being varied by a potentio-
meter in the circuit. It’s very simplicity also makes
it highly suitable for use as an audio warning device,
inserting the alarm switch in the supply line.

' THE CIRCUIT

The actual working of the circuit is fairly simple;
on applying a voltage across R1, VRI1, Cl and the
loudspeaker, the capacitor C1 charges up till a point
is reached when Trl switches on, this in turn switches
Trl to a conducting state meaning that a voltage is
applied across the loudspeaker causing it to “plop”.
As these little electrons charge up the emitter lead
and out through the collector a few get diverted and
pass out through the base and neutralise the charge
on Cl and soon the voltage on the base will reach
the stage where the transistor is turned off; thus the
cycle starts all over again. The rate at which Cl
charges depends upon VRI and thus by altering this
the interval between each cycle can be varied.

SURPLUS TRANSISTORS

The actual transistors used are unimportant, I have
tried a large variety and all have worked successfully.
One of the transistors is a p-n-p, the other n-p-n and
several advertisers are offering 60 or more germanium
transistors and 30 or more silicon types at 10s. for
each pack. The germanium ones are similar to the
OC71, OC44 etc. and the silicon ones are like the
BC108, BC109, 2N2926 etc; not all the transistors in
these packs work, you will probably get about 109
duds (even many of these can be used as diodes) but
those you have left work out at only pennies each
and are ideal for projects such as this. In the near
future I will be describing many projects using these
unmarked transistors and for those who are follow-
ing Take 20 a pack of each will be an investment.

CONSTRUCTION

The components are mounted on a small piece of
Veroboard, one end is drilled to take the potentio-
meter (¢in. spindles are virtually standard) and the
other components are mounted and soldered at the
other end. The project is so simple that very little
can go wrong and immediately you switch on regular
“plops” will be heard. By altering VR1 a wide range

No. 3
A MINI METRCNOME

of intervals should be covered but if you want
slower ones—that is with several secomds’ interval,
increase the value of CI, if you want faster ones
lower its value.

USES

The circuit described is
certainly the cheapest
method of getting a sound
from a loudspeaker and
thus it makes an ideal
warning device, the plops
themselves are loud and
the unit could be used as
a burglar alarm arrang-
ing the supply voltage to:
be switched on when a
window is opened etc;
even if the plopping isn’t
heard by anyone you can
bet it’ll get your unwel-
come visitor worried. The

Battery T W00
—ve

" T T

e s
A et B

Fig. 2: The component layout on the Veroboard

v components list

R1 22kQ, 10%, W

C1 30uF 12v

VR1 250k lin pot

Tr1 BC169, see text

Tr2 0CS81, see text

Loudspeaker any 32 or 8Q type
Veroboard 12 x 1% in. 0:15 in. matrix
9V battery

time intervals are regular and the unit will serve well
for its intended use as a metronome providing the
beat for music lessons etc.

Next month our project will be an electronic organ
using a unijunction transistor. For those wanting to
build it a 2N2646 or equivalent B needed; this
should cost between 7/6 and 10/-. [ ]
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PART 7

I ]LECTROMAGNET]C devices are components

~
w
J

which use the magnetic field derived from an

energised coil to provide a force to actuate a
mechanical movement. The most important compon-
ents in this group are: relays, solenoids, loudspeakers,
microphones and meters. As the principle of electro-
magnctic force has been understood for a considerable
time all the devices in this group have been available in
some form for many years. Therefore little discussion
will be spent on operating principles but attention given
to constructional features, design restrictions, avail-
ability, price and reliability.

Relays

Relays have been used since the days of the earliest
“electric telegraph”. Since then improved materials and
methods of construction have increased their reliability
and decreased their size. Figure 1 shows the essential

=—Contacts
R
F —
Soft iron
ok _+ ‘J\J—Armature
I :

S Coil=" “-Bobbin

Fig. 1: Basic construction of a relay.

construction of a relay. It consists of a coil wound on a
bobbin and soft iron core. The armature piece is fixed
by means of a pivot and spring loaded away from the
core pole. In this position the contacts are open. When
the coil is energised the armature is attracted to the pole
against the spring force and closes the contacts. The
spring returns the armature to the contact open position
when the coil is de-energised.

The action of a relay is that of a switch controlled by
an electrical circuit. As the coil power is low a consider-
able power gain is inherent. Ideally therefore a relay
should have a control coil which uses a minimum of
power whilst the contacts should be capable of switching
a maximum power. Also the mechanical construction
should be such as to give the fastest speed of switching
and greatest reliability.

The coil is constructed as a solenoid wound on a
plastic bobbin with a soft iron or similar magnetic
material core. The coil is designed for a specific operat-
ing voltage and the resistance determined by the mag-
netic force (ampere-turns (AT) ) necessary to close
the contacts. The coil power also has to overcome
frictional forces and usually a power of 1-5W is used to

204
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give the required characteristics, such as speed of
switching, reliability etc. By semiconductor standards
this power requirement is high and as a result usually
necessitates a driver transistor in order to operate the
relay. Because the relay coil is inductive, several limita-
tions result in surge voltages due to the inductance
which would break down the transistor. As a result a
protection diode as shown in Fig. 2 is incorporated in

b L

= N. closed N.open

Fig. 2: Relay symbols. Fig. 3: Plug-in relay.
the circuit and allows a circulation path for the induc-
tively maintained current. However this has the effect
of maintaining the ampere-turns and consequently
delays the contact release by 10-20msecs. The induc-
tance and inertia also reduce the switch-on time which
is also of the order of 10-20msecs.

The other essential component of a relay is the
contacts. Usually the armature operates a bank of
changeover contacts and from one to four such contacts
are usual. The actual contact face is welded to a link
and often the link is of spring steel and itself provides
the return force for the armature. Contacts are made of
palladium, silver-gold-plated silver, or gold, in order
to have a low surface resistivity. The contact resistance
determines the maximum current which the contacts
can pass. However this is usually considerably greater
than the maximum current which can be switched.

The relay contacts are perhaps the most unreliable
component in the relay, especially in relays working
near the maximum contact rating. The faults associated
with contacts are: dirt on the contact surface which
increases contact resistance; pitting and corrosion of the
surface due to arcing; and welding of the contacts. For
these reasons the contacts are manufactured from pure,
inert metals and for greatest reliability should be
operated well below the rated power levels. Modern
relays are also often enclosed in a plastic casing in order
to minimise the effect of dust and other surface corro-
sive elements. Plug-in relays are also commonly
employed in modern circuits and Fig. 3 shows a typical
plug-in, plastic enclosed relay. It is worth noting that
for reliable operation it is essential to use a retaining
clip to prevent movement of the relay.

Relays are commonly specified in terms of coil

’
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MET Hi-Fi

DISCOUNT WAREHOUS

LBl @ 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

500 ITEMS ON REQUEST.

Rec. Retall
Price

AMPLIFIERS
DULCI 207 Stereo Amplifier | £23 2 0
DULCI207M Stereo/ Ampllifier

takes magnetic P/U £27 6 0
DULCI 220 Princess £44 2 O
GOODMANS Maxamp £4 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 0
LINEAR LT.66 Stereo

Amplifler £1515 0
QUADasPraampllﬁer £43 0 0
QUAD 303 Stereo Main

Amplifier .. . £55 0 0
ROGERS Ravensbourna

50 watt Stereo @ £59 10 0
ROGERS Ravensbourne

in teak case o el £64 0 0
TRUVOX TSA.200.. £51 9 0
WHARFEDALE GP 50

Mark Il P.A. Ampllifier. . Speclal

Price

TUNERS
ARENA 211 Stereo wlith

decoder .. £3918 0
DULCI FMT.7 FM Tuner £22 1 0
DULCI FMT.7S FM Stereo

Tuner 5 £29 8 0
GOODMANS Stereomax

AM/FM Stereo Tuner £80 19 0
LEAK FM Troughline £3515 4
LEAK Troughline Tuner

with multiplex ™. £50 11 4
QUAD Stereo FM Tuner .. £50 0 0
ROGERS Cadet Mark Il

Tuner -x £2012 6
ROGERS Ravensboume

Tuner with Decoder .. £60 15 3
TRUVOX FM 200/IC Tuner £52 0 0
TUNER-AMPLIFIERS
ARENA 2400 with Decoder £30 6 0
ARENA 2500 complete with

Decoder £97 0 0
TELETON MX.990 Stereo

Tuner/Amptifierwlth AM/

FM Multiplex Stereo

Radio ¢/w two Speakers

each speaker containing

8in. bass, 2in. tweeter .. £64 13 2
TELETON 302X AM/FM

Stereo Tuner/ArnplIﬂar

20 Watts RMS 5 £72 7 0
TELETON 502X AM/FM

Stereo TunerfAmpllfier

40 Watts RMS £107 8 3
TELETON 602X FM Multl-

plex Stereo Tuner/

Amplifier 70 watts RMS £9211 9
TELETON F.2000 AM/FM

Stereo Tunerf Amplifier

2 x 5 watts RMS with

slllcon transistors -~ £43 0 O
TELETON R.8000 AM/FM

Stereo Tuner/ Amplifier

2 x 6 watts RMS, com-

plete with 2 speakerboxes £60 18 6
TELETON CMS.400 AM/

FM Multiplex Tuner/ Amp-

lifier with 2 speaker boxes

and turntable . |£126 ¢ O
BUDGET HI-Fi STEREO SYSTEMS
Garrard 3500 Turntable.

Amplifier 8 watts per

channel. VHF Tuner and

pair of matched speakers

beautifully finlshed in

teak, at a low price of

only
Also uvallahle wlthout radlo

Comet Discount Warehous

Comet
Price

£18
£21
£34
£45
£44

£48
£55

£13
£38

£49
£50

£54
£42

£50

£34
£19

£23

£70
£30

£42
£45

£17

£52
£42

£75

£79

£54

£59

£684

£75

£37

£49

£99

£65
£54

0
19
19
18

0

14
]

10
1

15

12

19
10

18
15

cocae o

® o

o

oo

Van der Molen stereo
system with Garrard
SP25 mounted in teak
case and perspex cover.
Fitted with Sonotone
Cartrldge and Integrated
stereo amplifier (12 watts
R.M.S.). Complete with 2

s in teak cablnet

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

Windsor 15008 Solld Teak
plinth wth Garrard
2025TC unit solid state
amplifier 10 watts RMS
and 2 speaker unlts with
with 9 x 5 elllpticals,
complete with tweeter
domes housed in solld
teak cablinets of pieasing
deslgn

Also avaiiable with Garrard
SP25 turntable .

Phllips Stella ST 8008 wlth
Phillps Autochange
turntable. Integrated
transistorised stereo
amplifier and 2 separate
speakers. All In attractive
teak cablnets a

RIDGE

SPEAKERS

CELESTION Ditton 10
CELESTION Ditton 15
DULCI AS3 Speaker
GOODMANS Maxim
GOODMANS Mezzo Il
GOODMANS Magnum-K. .
GOODMANS Mirimba
GOODMANS Mambo
LEAK Sandwlch .
LEAK Minl-Sandwich
TELETON SB.1002 8 watts
RMS 8 Ohms. 2 Speaker
System 53" x 10§ x 74"
TELETON SA.1003 Speakers
5 watts RMS 8 Ohms.
1 Speaker System 6” x 9”
x 5" (Rec. for use with
F.2000) oo
WHARFEDALE Denton ..
WHARFEDALE Super
Linton
WHARFEDALE Mel!on
WHARFEDALE New
Dovedale 3
B & O Speakers also avall-
able at discount prices

TURNTABLES

GARRARD SP.25, Mark I}
GARRARD AP.75 .
GARRARD SL.55 ..
GARRARD SL.65 ..
GARRARD SL.75 .
GARRARD 3000
GARRARD 3500
GOLDRING Lenco GL. 68
GOLDRING Lenco GL. 75
GOLDRING 75P 5

Rec. Retalt | Comet
Price Price
lal £52 0 0
Price
£72 9 6| £5919 6
£5715 0| £4919 6
£6119 0| £52 0 0
£5119 0| £44 0 O

£20
£30

£20
£30

£26
£19

£43
£29

£9

£5
£16

£20
£29

£39

£15

&

£13
£17

g

£11
£11

£35
£46

Reservoir Road, Clough Road, Hull. Tel. 42363

ALL MAKES STOCKED
AT DISCQUNT PRICES

15 6| £17 16 0
12 4| £26 0
8 0 £6 19 6
0 5| £1619 &
18 0| £2513 0
2 0| £3219 &
C 0 £21 0 0
19 0] £15 0 ©
10 0| £3519 &
15 0| £24 10 ©
1 0 £8 0 0
[ £4 8 3
6 0| £1318 0
13 0| £1710 0
10 0| £25 0 0
10 0] £3219 6
6 4| £1110 0
8 1| £1813 &
1011 | £1112 6
19 4| £15 5 0
411 | £2910 0
41 £3 10 0
1810 | £10 110
72 £17191
15 5| £2815 5
18 8/ £38 0 0

| Rec. Retall

THORENS TD.150 ..
THORENS TD.1508

THORENS TD.150AB
THORENS TD.124/11

Price

£28 16 11
£3217 6

£39
£45

1
18

7
1

Comet
Price

£25
£28
£33
£40

70
18 0
19 6
70

Bases, plinths and covers stocked to uit all the above

turntables.

HI-FI STEREO TAPE DECKS AMD

TAPE RECORDERS

AKAI X-150D deck 4 track
AKAI X-300 2 track. .
AKAI X-300 4 track.
AKAI X-360 4 track. .
AKAI X-360D deck 4 track
AKAI 1710 4 track w/o acc.
AKALI 1800 4 track
AKAI 1800SD 4 track
AKAI 3000D deck 4 track .
AKAI X-V 4 track .. A
AKAI M-9 4 track w/o acc.
FIDELITY HF Playmaster 2
track
FIDELITY Braamar 2 track
FIDELITY Braemar 4 track
MARCONI 4214 twin-track
Tape Recorder
MARCONI 4216 4-track
Tape Recorder
MARCONLI 4218 Stereo
Tape Recorder
MARCONI 4238 4 track
Tape Recorder
PHILIPS battery operated
tape recorder Mode! 4200
SHARP 504 battery/mains
tape recorder, complete
wlth all accessorles
guaranteed 5 years
SHARP RD.707 Stereo
Tape Recorder

£130
£263
£263
£339
£290
£109
£158
£199

£99
£180
£195

£26
£30
£33
£35
£41

£88

Gcgesooceun

L5
9
=
"%
5

L]

£58 11

£35

£35

£96

$

5

2

Coooo0o00oO s

coa

L]

£109
£220
£220
£284
£243

£91
£133
£167

£83
£151
£156

£19
£24
£27
£31
£35
£T1
£49

£21

£24

£81

cooococoeco0 0
cocoocecccoe

19 6
17 5

81

[
19 6
19 6
19 6

19 6

19 6

[

RECORD PLAYERS, 'GRAMS, RADIO AND TV

Bush VTR 133 VHF Radio. .

Fldelity RG33 Radlogram. .

Fldellty HF 35 Record Player
with auto change and tone
control

Fldelity HF 36 Record Playsr
(Stereo} .

Fldelity HF 37 Record Player

Hitachi Transistor Radio,
long, medium and short
bands, with extra marine
band and RDF

Hitachl VHF Translstor
Radio

Phllips 265 Rad|o

CAR RADIOS

Phillps Car Radio, Model
240T

Phillps Car Radlo Model 268
(push-button)

Phillps Car Radio, Model
RM 368, push-button de
luxe

Philips Car Radlo and Cas~
sette Tape Player, Model
RN 582

£
£64

£17

9
1

6

£5 1

£30

£21

9

[

£1013

£13

9

£18 10

£22

£43

TV AT DISCOUNT PRICES

Ferguson 19” TV (latest
model)

G.E.C. 2039 23 TV (Iatesl
model)

G.E.C.19" Co’l‘ourTV
Phlllps 25" Colour TV

£75

£276

15

0

2

8
18

| £347 19

0
6

6

1

9

0

[

1
9
7

£24

£54

£12

£44
£25

£18

£12
£7

£1

£15

£20

£38

£59

£69
£219
£265

Most Makes of HF Stereo Tape Decks and
Recorders at DIscount Prices.

19 6
1 6
19 6

2
19

19 6

19 6
19 6

19 &

19 6

19 6

3 0
i 0
14 6

Tape

DELIVERY. Comet guarantee that all prices quoted are genulne. All items offered

avallable at these prices at the time this Issue closed for press.

Add 9/- for post and packing on all orders.
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BI-PRE-PAK LTD

ci-c24 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
P.

FANIASII c HONE: SOUTHEND (0702) 46344 R
RETURN OF THE UNBEATABLE P.1. PAK. Transistors Price
AC126 .. .2/
[ ] NOW GREATER VALUE THAN EVER AC127 216
Full of short lead semiconductors and electronic compo- | ikl;)llz% a 1gL
nents, approx. 170. We guarantee at least 30 really high ! ASY29 | - 5/
quality factory marked Transistors PNP and NPN, and a BCLOT- 8‘-9 48
host of dlodes and rectifiers. Mounted on printed circuit | ggj7; . " 3y-
panels. Identification chart supplied to give some | BC172.. oy
information on the transistors. BC173 . LBl
P.1 PLEASE ASK FOR PAK P.I. ONLY  {(]/- oz -
. 2/- P & P on this Pak. ‘ oC2s .

s 78
— 80‘26 . .1(5’1—

C28 ... 104

Pak No. NEW.UNMARK] UNMARKED. UNT.STED PAKS 0C35 X 5;.
B78 2 » Untegrated circuits, Mixed types, 1 0/n 0oCdd . ., 218
data supplied with orders. | 0C45 .. . g;&
Dunl Transistors, 8l NPN ocT7L. . . 8
Bso Matched output pairs. 10/ 88?39 AT EEEREY 3,6
B82 10 0CH-0CHID-0CE! Tramsistors. 4 () /— [l 2o anamac™s Ly
Mullard glass types. 0C201 .. 1 Y

883 20 Trans. Newmarket reject and 10/_ | OCPTL. . .10/~
other types NPN and PNP. | sc108 .. 3/8

884 1 00 Bilicon diodes DO-7 Case, OA200 1 0/_ 8C109 . .. 3/8
-0A202 Polarity marked. IN4284 .. ... 3/8

NEW, TESTED AND MARKED PAKS ERF T h=co oo K

B79 IN4007 ~ Bilicon Diodes, 1000 q 0/_ oN4287 . ... ... 88
P.I.V. 1 Amp Min. Type. oN4288 . .. 3/8

881 1 0 Reed switches Min. type with 1 0/_ 2N4289 . ... .. 3l8
Coils and Magnets. | ggggg §-a000ddo g;g

Integrated circuits on panels. _ PO
885 24 data of types sup. with orders 1 0/ | 2N3035 . ... -15/-

% ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE *

fBend for our FREE lists and catalogue of all our products. Check your own

equivalent with our free substitution chart.
Complementary Set.
NPN/PNP Germ. PR
trans., Pak F.3 .

Matched Set. NPN/
PNP AD161-AD162 PR
Comp. pair Pak = "
77
NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10/-.
CASH WITH ORDER PLEASE, add 1/- post and packing.

OVERBEAS ADD EXTRA FOR AIRMAIL

COMBINED 4 WAVEBAND
RADIO & 126 TRACK

TAPE RECORDER

GIVING 46 HOURS OF RECORDING TIME

OUR
Qicree BONS, ooz

ulous eoa y ©
VY[V, Fantastic Bargain Offer

KUBA “'IMPERIAL 666" STEREOPHONIC
Hi-FI RADIOGRAM CHASSIS—complete
with two 10in. x 8in. speakers and the latest
BSR Mono/Btereo record changer—a complete
radiogram at half normal price. 4 Waveband
AM/FM chassis with the very latest printed cir-
cultry—7 push button control, 12 watts total
output. Provision for stereo decoder. Only
493 Gus. plus P. & P. 17/8. EABILY FITTED,
1o NO TECHNICAL KNOW LEDGE NECESS-
o normal pri ARY. H.P, avallable £17.6.6 deposit plus 24
D e AN Ve g*;ﬁn ‘nonthly payments 36/2 (total H.P. £60.14.6).

4 wave watt pus

keys control- 8 |_grequency Send £18.4.0 toduy

KUBA
EREQPHONIC
,.S;QYAL RADIOGRAM

o ohassts is offere

An amazing piece of equipment combining a 4-band radio and a This rsdiﬂ nh Om‘“ny ma uged

126 track tape recorder in one modern compact unit 31 x 13 x
11in. The recorder section gives 46 hours of continuous
unrepeated playing time—fantastic but true—46 hours
of music can be yours at the touch of a switch. Brief speci-
fication: Incorporates 27 transistors and 15 diodes. Four \
wavebands VHF/MW/LW/SW. with exclusive ‘“Auton

Control’’ to give precise station tuning. Separate Bass and
Treble controls. A wide magnetic tape records 126 tracks of
22 minutes each. Every track is able to record/replay so that
you need not touch the machine for the total 46 hours
record/replay time. Rewind time for each 22 minutes track

0
i aters
o 4in. Cone Twel
“::adn{‘:tre!x;tthSE TA0 Mor:’otlesae“r:‘o_
p —g 00m]

{:yc or:l":‘:s ““n'\o rud‘\ogrnm ad

AN
output PEL To0p cycle

EABR
response NO TECHNC AL g
‘T&ggyT%L pQUIRED o [ 4 o
9.19.6. - TR :

H.P. terme avatlable. 4 24
onjy 25 seconds. Tape speed 10-5cm/sec. Inputs for direct Depcan. 22618 20?1 55/7
recording from microphone and record player. Pause momhl}:iw?ggm) semi
contro} fitted. 10 watts quality output. Built-in 10in. "’ﬂog fogay or VT

speaker and tweeter. Sockets for extension speakers. Beautifully
housed in wooden cabinet. Complete with switched audio input
adaptor for mike and gram. Brand New in Maker’s Carton.

7 LODGE TRADING CO.
GIL8 91 |odge Lane, North Finchley, London, N.12.

TEL. 01-445 0749 (AFTER HOURS DEMONSTRATIONS AND SALES 01-445 2825).
PERSONAL CALLERS WELCOME— 9 a.m, to € p.m. (Sats. 3 a.m. to 4 pn.)

tor free teaflet.

CALLERS WELCOME

- 1 I I [ |
PLEABE BEND ME FREE DETAILB OF YOUR RANGE I

100 CKASE SIDE, souman'n;
P769A, LONDON, N.14 I
radio TELEPHONE NE 01856 3733/0666
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voltage ratings and contact current and voltage ratings.
The coil resistance is also included especially for low
voltage coils intended for transistor circuits. Standard
coil voltages are 6, 12, and 24V d.c. with coil resistances
of 100Q-1000Q. A.C. operated coils are usually for 115,
240, and 440V r.m.s. circuits. Coil power is generally
IW-5W for most electronic relays but is considerably
more for power relays and contactors.

Coils are normally rated for continuous operation
and for this reason a maximum coil voltage is stated
together with a minimum coil voltage for the just-
operate condition. It is preferable to operate relays at
their rated voltages since the mechanical characteristics
are designed for these conditions. Working at low volt-
ages gives low speed switching and increases the danger
of arcing or welding of the contacts. High voltage
working decreases the reliability of the coil whilst the
mechanical shock of the contacts through faster switch-
ing causes switch bounce and vibration and a conse-
quent reduction in méchanical life.

Contact ratings are often ambiguous since commonly
they are rated for maximum voltage and current.
Whilst these are true for the steady state closed or open
conditions, they do not apply to the transient opening
and closing periods during which arcing may occur.
The transient condition is usually limited by the power
rating of the contacts which is considerably lower than
the value indicated by the maximum voltage and current
ratings. Thus contacts with maximum ratings of 250V
a.c. and 3A a.c. steady state ratings usually have a
power rating of 200VA or 80W.

Relays are inherently unreliable components since
they have a definite mechanical life. However due to
the use of modern materials the reliability has increased
and a life of 10%-10° operations is often quoted.
Reliability is very high for relays employed in low power
switching applications but falls with high power levels.

Relays are common circuit elements particularly in
control circuits and they are consequently readily
available. Average prices for the smaller devices used in
electronic circuits vary from 15s. to £5 depending on
quality and standardisation. It should be remembered
that the cheaper relays unless bulk produced are of
poorer quality and as a result tend to be less reliable.
With relays the familiar quotation “You get what you
pay for” is particularly true.

Reed relays

Reed relays are essentially a development of the relay
to increase the reliability and speed of operation. The
reed consists of two leads of sprung magnetic material
encapsulated in a glass envelope as shown in Fig. 4.
The leads have contact faces, usually of diffused gold,
which are brought together by the action of an external
magnetic field. The reed therefore is simply an en-
capsulated contact, and the contact operation is
illustrated in Fig. 5.

Reed switches can be purchased as contacts for use
with permanent or electromagnet systems. For example
reeds are commonly employed for proximity applica-

Sealed glass envelope Magnetic material

(T p—
c——

U\l:,—_.:—_i \ = _E t

Diffused gold contact face

Fig. 4: Reed relay contacts. -

i
\\\\:__f—"j T e
= — —E E—'

(b)
Contact open

(a)
Contact closed

Fig. 5: Reed relay operation.

tions in conjunction with permanent magnets. Generally
however they are used in conjunction with separate
coils which are for printed circuit mounting or in com-
plete encapsulations. One or more coils are employed to
switch the relay and by changing the coil polarities logic
functions can be achieved. One or more reeds are em-
ployed and changeover configurations are available.
Thus a complex system of reeds and coils can be built
up.

The design of reed relay assemblies is easily achieved
since reed parameters always quote the minimum or
just-operate ampere-turns (AT) required to switch the
contacts. Average values of AT are from 20-50 for
small reeds 1-5in. long to 70-150AT for 3in. power
reeds. Thus a 100AT reed requires a coil of [00mA
current and 1,000 turns to just operate the switch.
Wound coils on printed circuit bobbins are also avail-
able suitable for 12V circuits and have resistance values
from 500€2 to 2kQ.

Reed contacts are rated for maximum current and
voltage but the maximum power for reliable operation
is considerably lower than conventional relays. Typical
maximum power ratings are 3—-10W for small reeds and
10-20W for the larger types. Again, operation well
below the rated power level gives a considerable increase
in life expectancy. Generally breakdown voltages are in
excess of 400V and the maximum current ratings
are 0-25-1A.

The principal advantages of reed relays are their
long switching life of 10® operations and the speed of
switching. Typical turn-on time is from 1-2msecs with
turn-off times of the same order. Reed switches can
therefore be used for switching at up ta 2kHz rates.
Another important advantage, particularly in logic
circuits, is the lack of switch bounce.

Reeds and relay assemblies are now readily available.
Individual reeds vary in price from 4s. to £1 whilst coil
assemblies vary in price from 6s. to £1. Complete
encapsulations including a magnetic shield range from
£1 to £4.

Mercury wetted relays

Mercury wetted relays are designed for extremely
reliable systems where the characteristics of high speed
switching and lack of switch bounce are required.
Lifetimes in excess of 10°-10'° operations can be
achieved and this is due to the construction which
continually “wets” the contact surfaces with mercury
by capillary action. These devices are available for
operation between 6V and 50V supply voltages and cost
from £3 to £5. A disadvantage results from the limita-
tions in mounting, since for the capillary action to
operate they must be mounted vertically.

Meters

Meters are devices which convert electrical power
into a mechanical force which is counterbalanced by a
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Polnter —Hair spring

Moving coil —Hair spring

Fig. 6: Basic moving-coil meter construction.

spring movement. The physical movement of the coil
is used to give an indication on a dial. As moving-coil
meters are by far the most widely used type only these
will be considered here.

Figure 6 illustrates the essential components of a
moving-coil meter. A coil is suspended in a strong
magnetic field produced by a permanent magnet. The
bearings are often jewelled and movement of the coil
is prevented by a coil spring. When the coil is energised
by a direct current flowing through it, a rotational force
is exerted on the coil due to the interaction of the perma-
nent and electromagnetic fields. This force is opposed
by the torque characteristics of the spring and in
consequence the accuracy of reading depends upon the
linearity of the force-displacement characteristics of
the spring. As springs generally have a linear relation-
ship between force and displacement moving-coil
meters have a linear scale reading. It can be seen there-
fore that moving-coil meters are direct current meters
since it is direct current which is linearly related to the
mechanical force exerted upon the spring.

The ideal moving-coil meter should have an absolute
linearity between coil current and scale reading and the
range of current measured should be as large as possible.
Also the time taken for the meter to arrive at a stable
reading should be a minimum. In order to achieve the
ideal meter the suspension system of the coil would have
to be frictionless and the permanent magnetic field
should be uniform and radial. The reading accuracy
and range of an instrument are largely determined by
the physical size of the scale over which the pointer
moves. This is physically limited by the size of the meter
and the pivot and suspension system. But in any event
as the scale is linear, accuracy at the low end of the scale
is essentially less than at the top end.

The speed in which a reading is obtained is also
important especially since a force instantly applied to a
coil inherently results in an oscillation of the spring

__.-Scale

,
Spring Pointer

-

r
Zero adjuster arm —_— Coil with damping band

Magnet system _ _

Fig. 7: Exploded view of moving-coil meter.

208

Fig. 8: Meter modifications to measure (a) d.c. voltage and
(b) direct current.

system. Thus practical meters have damping systems
which are designed to give critical damping. This is an
oscillatory condition in which stability is achieved in a
minimum time. If the movement is overdamped then
the pointer moves slowly and creeps up to the final
reading, whilst underdamping results in the pointer
swinging about the final reading.

Most of these limitations have been reduced to minute
proportions by the practical meter design shown in the
exploded view of Fig. 7. The magnet has a strong
radial field and is generally of Al Ni Co, whilst the
spring and coil system is light with little inertia or
friction. Damping is by air vanes, magnet systems or oil
dash-pots. Scales are physically limited in size and 2 to
Sin. is general but 10 to 20in. can be achieved. To
improve reading accuracy mirrored scales are used.
However the basic limitation due to linearity remains,
and a reading accuracy of 1% of the full scale value is
only possible with high quality meters.

All moving-coil meters are basically direct current
operated and the current required by the coil to give
full-scale deflection varies, from 10pA to 10mA for
average meters. Most however are within the range
50z A to ImA. This basic current determines the quality
of the meter since moving-coil meters can be used for
the measurement of most electrical quantities provid-
ing a direct current in the above range is present.
By using resistors as shown in Fig. 8 the meter can be
used to measure d.c. voltage and current, whilst the
addition of a rectifier enables the meter to read a.c.
voltage and with a transformer alternating current.

The resistors Ry and Rs for d.c. measurements can be
calculated from the following formulae:

R, = ? — Rm
m
where Va c. is the full scale voltage reading in volts,
Im  the basic meter current in amps and
Rm the meter coil resistance.
I R

Rs = 0
(la.c.~Im)
where Iac. is the full-scale current reading in amperes.
The quality of a meter is dependent upon the current
for full-scale deflection and the figure of merit quoted
on most universal meters is derived from the series
resistance required to measure d.c. volts; and is stated
in ohms/volt. Thus from the formula a 50pA meter
requires 1/50 x 10—¢ or 20,000Q/V total series resistance,
whilst a 1mA meter requires 1/1 x 10-3 or 1,000€Q/V series
resistance. Inherent meter resistance (Rm) reduces with
figure of merit and is of the order of 100Q2 for ImA
meters to 1kQ for SOpA meters.

TO BE CONTINUED
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MORSE PRACTICE
OSCILLATOR SET

STANDARD DESK TELEPHONE

Fresh stocks have ar- =

SNIPS

rived at last. In a far ﬁomplete wn:l ‘;*"ixxl’ll';‘ Ton ’I;ewlrnix:ll
superior condition to orse”” manual. ransistorised,
telephones advertised 19/6, p. & p. 3/86. METE]’_"_;EST
reviously, Complete
gvith DiZl, hhml:eew, TRANSFORMER BARGAINS Comprising insulated leads
AND Cradle Bell etc. Alao A ly Fully G d. Inter-
M details on how to con- leaved and impregnated. Input 200-260 |and teet probes. Insulated

volta 50 c.8.

UPRIGHT MOUNTING (fully shrouded)
Type 1. 250-0-250 60 m.a. 6.3 v at
2 ampe. 0.-5.-6.3 volta 2a. 21/-.

Type 2. 250-0-250 v 100 mA 6.3v 4a

croc clips and meter terminal
connectors. Price only 8/11
perset. P.p. 11,

nect the telephones.
Thousands already |
sold, Price 87/8 each.
P.p. 7/6. Two phones
£4 post free.

STABILISEDPOMR PACKS

The most economical method of running transis-
torised equipment from A.C. mains. Power radios,

record pluyers, etc. Mark 1 model: all 0-5-6.3v at 4a. 85/-. .

9 voit batteries. Price only 85/-, . & p. 5/ Mark 2 Type 3, 300-0-300v at 140 ma. 6'3v 4a.| CONSTRUCTORS

model: output 6, 7} and 8 V. STABILIBED, making {zvml Y(‘Jum‘ 18 sET gx/nx m(in‘ad A::o u.uxts ct. 6.‘3v31%.35:{-6 - - PARCEL No. 1

it ldeal for running Hi-Fi and test gear and cassette e manufacture a brand new unit ready to operate | Type 4. 360-0-350 at ma. 6.3v 4a.

type tape recorders. Price only 85/ & p. b)— all 19 set Trans/Rec. direct from the mains. Com- | 0.5.6.3v at da. 24:/ 8 Twelve mozwd v'z)rkln:
plete ready to plug in with full connecting instruc- | Type 5. 435-0-425 at 220 ma. 6.3v 4a.|transistors. 50 resistors.

SURPLUS BARGAINS HEAVY DUTY tions. Contained in an attractive stcel cabinet. | 0.5.6.3v at 4 ampe. 72/6. assorted pots. 1 smoothing

ACCUMULATORS

Type 1 (8 volt) 40AH. In metal cabinet. Bize approx.
10 x 9 x 5in.Complete with output socket, carrying
strap. Brand new and unused. Worth £10 each. Our
Price 55/, carriage and insurance 15/-.

Type 2 (6 volt) 16AH . In sturdy wooden cabinet with
carrying strap. Worth £7 each . Brand new and boxed,
only 32/6 each, p. & p. 12/6.

FIELD TELEPHONES

Type F. Housed in a portable wooden case. Ideal for
indoorjoutdoor communication up to 10 miles.
Abgolutely brand new. Price only £5.19.6 per palr
carriage and insurance 15/,

19 Set Headphones and Mike. Not new but in working
order. Oniy 7/6 per set, p. & p. 4/6.

Tannoy Mikes. As new, 8/8 each, p. & p. 3/6 (heavy
duty, ideal for P.A, work).

High Quality moving coil headphones and mike.
Brand new, only 17/6, p. & p. 5/6. le for most

Price £8.10.0, carr. & insur. 10/—. Receiver version
only, £4.10.0, carr. & insur. 5/—.

38 Bridge End, Meadow Lane, Leeds 1
Open 9 a.m. to 6 p.m. weekdays and Saturdays.
ell goods advertised available for inspection and

applications {cost approx. £3 per pair).

ation. The North's newest walk-round
Scientific and Electronle Btore.

Please tet us know what you have in single items or
large quantities. Send B.A.E. We will send you an
offer by return. Also required are all types of electric
motors. Dynamotors, rotary convertors. All optical

eaulgmenti lepses and prisms etc.

TRANSISTOR SALE
0C44 1/6 each, p.p. 4d. Three for §/- poat free.
0C72 1/6 each, p.p. 4d. Three for §/- post {ree.
OCT71 1/8 each, p.p. 4d. Three for 4/6 post free.
©OC45 1/3 each, p.p. 4d. Three for 3/8 post tree.
QOC81 2/~ each. p.p. 4d. Three for §/- post free.
AC128 2/- each, P.p. 4d. Three for 5/~ post free.

BSY 95a 3/8 each, p.p. 6d. Three for 10/- post free.
BC108/107 4/6 each, p.p. 4d. Three for 12/6 post free.

2N708 2/6 each, p.p. 4d. Three for 8/6 post free.
9N2926 2/- each, D.p. 4d. Three for §/- post free.

B8Y27 300 m/cs silicon 7/8 each, p.p. 4d. Three for

81 poat free.

PRECISION PANEL METERS
Brand new, boxed and fully guaranteed. With
fixing nuts and bolts. 8ize approx. 3§ln. square.
0-500 volts FS8D. As used hy leading laboratoriea.
Ex-stock, only 80/-, p. & p. 5/—. Two for 55/~ post
free.

HEAVY DUTY POWER SUPPLY
UNITS

Bulk Purchagse. Famous manufacturer. Must have
coat nearly £40 each. Input 200/250 volts 80c/s a.c.
Qutput 250 volits d.c. at approx. 176 m.a.8.3/12 volts
at approx. 4 amps a.c. Robust metal rack mounting
cabinet, size approx. 19 x 15 x 8in. Price only 85/-,
carriage and insurance 15/—. Al units are fully fused
and metered.

TANK AERIALS
Fully interlocking copper plated rods. Ome foot
sections. Idea) for car or scooter aerials. Will make
dipoles, tor only 4/8, p. & p.
1/6. 12 sectlona for 10/- post free.

Listen to the thrills of
Aircraft Pilots and
Alrports at work. Also Civil Depts, Fire and Ambu-

T ——
ACRRE

ECOMMUNICATIONS
BAND REC.

T
WALKIETALK
F-GOVT v BRI

‘What have you for sale in this line. Anything con-
sldered. Send 8.A.E. with details. We will send you

Type 6. 450-0-450v at 250ma. 6.3v at
4a c.t. 5v at 4a. 85/~
Postage, packing and insurance 5/-

on each.

Filament and Transistor Power Pack
types. 6.3v 1.5a 7/6. 6.3v 2a 8/6. 8.3v
at 3 amp 10/6. 6.3v at 6a 18/11. 12v
1a 8/6. 12v 3 amp 19/11. Postage and
Packing and Insurance 2/6 on each.
CHARGER TRANSFORMERS

0-9-15 volts 1} amps, 12/8; 3 amps,
17/8; 5 amps, 24/-; 6 amps, 28/-;
8 amps, 32/8. Postage and packing 3/6

on each.

h
AUTO TRANSFORMERS (STEP UP/

DOWN TYPE

8
0/110/120v. 200.230 280v 50-100 watts
15/-. 150 watts 27/8. 250 watts 47/6.
Poatage and packing

500 watts 85/-.

choke .3 silicon rectifiers. Two
multi-plugs and sockets. 1
5-1t. rod aerial. 2 Jack plugs.
3 mike inserta {moving coil).
6 usefu! condensers, including
efectrolytics. All for only 16/-,
p.p. G-

NEW
CATALOGUE
Our latest catalogue is now
availkble with many interest-
ing items for the constructor.
Price 2/8 per copy.

51— on each.
—

Khord Hi-Fi
Solid State
Amplifier
10 watts continu-
ous output. 18
watts Music. Out-
put to 3-16 ohms
impedance. Freq.
Response +2dB
20-20 000 c.p.s.
Distortion at full
power << 0.18%
Complete  with
pre-amp main
amp and power
unit all self con-

These well made superhet Radios were made for
the Govt. by a well known manufacturer. Valve
line up: 86K8, 6K7, 6Q7, and 8V6. Freq. coverage

brings in Top Band Amateurs, Marine, Afrcraft,
etc. Blow motion tuning. Built Power pack for
6 voit operation; but easily converted for mains use,
(Contained in & robust cabinet with a built-in high
quality loudspeaker, Few only as new. Price £4.19.8,
carr. & insurance 10/6.

'MATCHING P.8.U. For R1132 and 1302 Reccivers,
Oniy £3.10.0 each, carriage 10/-. Absolutely brand

tained.
selector  switch
for all types of
input. Maing in-
put 200/250 volts
50 cfs. Attrac-
tively housed in a
compact metal
cabinet size
approx. 9in. X
6in. x 6in. Dis-
tinguished con-
trol panel. Full
tape monitoring
facilities. Sup-
plied factory
built with tuil
12 montha
guarantee., Only
12} gos. Carr. 7/6

fnew in maker's cartons.

Compact VHF Traos./Rec. Fits in the pocket.
Consists of Mike/Bpeaker, amplfier, aerial.
transmitter and receiver., Were made to
operate up to 100 miles depending on terrain.
Operates from dry batteries. Completely selt-
contained. Cost Govt. over £50 each. Regula-
tions atate must not be operated in UK so
[ please mention "For Dismantling purposes
only” when ordering. Price 2£.10.0
each, p. & p. 10/-. Two sets for
25.0.0, post free. Four sets 28,
carriage tree. Bulk sale of 10 eets
£15, carriage £1. Export enquiries
invited.

PANTASTIC MINI-KHORD IN-

HT/LT BATTERY ELIMINA-
TOR. All dry battery elimina-
tor size 6x4 x2in. Repiaces
all batteries at 1-5v., and 90v.

lance services. Gas and electricity depts. Ideal for | 8D offer by return.

receiving 2 meter amateurs. Gives super
within the range of all transmissions. A fully tran-
sistorised recelver covering 97-147mcfs VHF
broadcasts. Robust attractive 2-tone finish meta)
cabinet size approx. 7 x 4 x 4in. Operates from a
9 voit internal battery. Speaker or earphone output
plus chrome telescopic aerial. Only £8.18.8 carr. and
insurance 10/6 O.W.O.o_{E.O.D.

TEGRATED AMPLIFIER, A gen-
eral purpose 8 watt transistorised
amplitier, Freq.response 30-20,000
c/s. Independent bass and treble
controls, Input for Mic,, Gram. and
Tape. 3-15 ohma output. 8ize 10 x
3 % Bin. Attractive facia. Price bullt
uf and tested with 12 months guar-
antee £7.19.8, carr. & ina, 10/6.

Surplus
Qutput 150v. and 3v. Wlllrun
the 38 set, 48 set and lots of
others. Price 88/8, p. & p. 5/-.

v _§ | MINIATURE MINTATURE MOVING _COIL
/ :&Ags%mm SPEAKERS. ljin. dis. Only 8/6

each, p. & p, 1/6. Two for 8/6 post
free. 4 for 15/- post free.

12 VOLT HEAVY DUTY DPDT
RELAYS. High current double pole
contacta plus suxiliary low current
contacts 12 or 24 volt operation. Up
to 20 amp handling capacity.
Worth nearly £3. Make Ideal aerial
changeover units, car, or house
Surglar alarms, switching relays.
8ize only 3 x 2 x 2in. Price 17/8
each, p. & p. 2/6. 2 for 80/~ post
free.

RECTIFIER S8ALE 6/12 volt full
wave bridge. 4 amps. Brand new
manufacturers surplus only 4/8
each, p.& p. 1/6.2 for 10/« post free.

This is a miniature transis-
torised B.F.O. unit (tunable)
that wili enable your set to
receive C.W. or 8.8.B. recep-
tion. Compact. S8ingle hole
fixing. This smail unit will fit
anywhere, ldeal for all
Ex-Govt. Communication
Receivers and most Com-
mercial Types. Complete with
fitting Inatructions. 49/6, post

free.

19 SET CONTROL BOXES
Brand new and boxed 10/-,
p. & p. 8/-. Two for 2716 post
free. If purchased with 19 8et
phones and mike, deduct 5/ I

A
ﬁ V<TYPE—
TR.G.D.X,/20.C.

Brand new fully transistorised and fully portable
C Receiver. o4

ranges 550 K/cs. to 30 M/cs, 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.F.O. Ideal for fixed or mohle reception.
With speaker and headphone output. 2-tone crackle
finished robust steel case of pleasing modern design.

An electronic unit capable of controlling electrical
equipment up to 3000 WATTS. Full fingertip control
of all AC & Universal apparatus. Givea full wave
control from zero to full power. Buitable for the
control of electric motors of up to 2 hp. 8uitable for
controlling al) types of lighting. Makes an ideal dim-
mer unit with no loss of power. Will contro)] up to

3 K.W, Heaters, Ideal for fine control of Lathes,
Power Tools, Conveyor belts, pumps etc. Contained
in a robust metal cabinet, attractively designed,

with matching control panel. 8ize approx. 6 x 8 x 2in.
New design makes possible full wave control. Not to
be confused with earller hal! wave thyristor units.

Bize approx. 9 x 7 x 6in. British manufacture. Due
to bulk purchasing we can offer these excellent
receivers at less than half their normal worth.

1

Mai! orders

e eyt S o s S
¢6a3) GLOBE SCIENTIFIC LTD e
A/ DEPT. P.W. 24 CAWOODS YARD, MARSH LANE, LEEDS 9

Now emp the latest Ideal | C: with handbook, 2£16.10.0, carringe and
for all industrial applications. Price £9.19.6, [ insurance 15/-. Headphones if required 17/6 extra,
Carriage and Insurance 10/-. 2/6p. & p.

209

www americanradiohistorv com


www.americanradiohistory.com

M. & B. RADIO TRADER SERVICE SHEETS

H A C SHORT-WAVE
15a HUNSLET ROAD, LEEDS LS10 1JQ » » » KITS 6/— each plus postage
Telephone: 0532-35649 .
2 We can supply Trader Service Sheets for
R216 RECEIVER. Modern 14 miniature valve WORLD WIDE RECEPTION most makes and types of Radios, Tape
receiver. 2-16Mc/s in 7 bands each 50in. fllm strip Recorders and Televisions—Manuals for some.

scale. 10/100Kc/s xtal calibrator. BFO. CW
fliter. Internal 24V psu. Supplied ¢/w handbook

and home-made mains psu. £30, carr. 25/-. Cheques and open P.0.s returned if sheets not

VHF MOBILE TX/RX. Miniature valve trans- available.
receiver with 12V transistor power unit. Double
conversion receiver. Xtal controlled but easily
converted to tuneable. High or low band models u AKFIELD ENTERPRISES
(2 or 4 metres). Please state which when order-

ing. Positive or negative earth. Supplied c/w
circuit and notes. TESTED £8.10.0, carr. 27/8.
TRANSISTORISED 2-METRE CONVER-
TERS. 2 RF stages. Various IF frequencies.
Please state preference when ordering. £7.15.9,

LIMITED

30 CRAVEN STREET, STRAND
LONDON wcC2

plus 5/- pp. Make Model Radio/TV
12 VOLT TRANSISTOR INVERTERS. Gives
240V DC at 40 watts. Ideal for caravan fluorescent
lighting. £8, plus 7/6 pp.
Various other transistor inverters. Please send
SAE for detalls. Famtoua‘tor m;letr 30 SI';‘A" éor Bhort-Wave lilqulpi

ment of quality, “H.A.C.” were the Original
Radlotelephone press to talk microphones. suppliers of Short-Wave Rece"ver Kits for the
Used. 5/ plus 2/- pp. amateur constructor. Over 10,000 satisfied

t includi Tech Colleges, Hos-

Spring loaded mobile whip base sections. Publi 15, R.A.F. A " t
Chrome finish. Brand new. 6/8, plus 1/6 pp. pitalzEubliciScholsiRy ‘ . Hams, ete.
GRANADA 4. Tr )T amps in inet with IMPROVED 1969 RANGE
speaker. Tested. 62/6, plus 7/6 pp. One-valve model *'DX ", complete kit—price 56/6 R

P d packing 3/8). 1969 List now " A
GPO Tolophones with dial, 17/6, plus §/- Dp. e . rveiabie ey [ iftistis required
Modern style telephone 42/6, plus 6/- pp. 8.W. Kit available at any price. America and plus postage indicate with X
QQVo03/10 6/- tested. QQVO06/40A 37/8 tested. ﬁmtrlli:lreceilred clei;rly b-t good volume.* T!::a
800piv 16 amps silicon diodes on heat sink, 6/-. SiIconthinsIaligennine]s °":"‘”“"%°°mp°“:“ 9
BY128 2/6. 2 x OC358 on heat sink, 10/-, OC35 s Reatly e em et s o Elllinstruc: From
on small heat sink 5/-. 1/- pp. products—fully zlmra.ntleed. Full rsng: o: other Address

8.W. kits still available, including the famous
STETHOSCOPE HEADSETS. Brand new. model 'ls(" {recommended by radio clubs). All
Ideal for stereo or mono. Low imp. 27/6, plus orders despatched by return. (Mall order only.)
3/6 pp. Bend now for a deacriptive catalogue, order form. B 5 ce of
2-METRE TRANSISTOR P.A. £7.10.0. ’
Transistor amplifiers, modulaters, mic pre- “H.A.C." SHORT-WAVE PRODUCTS (and a stamped addressed envelope)
amps. VHF transmitters. Scopes. Aerials. 29 0id Bond Strest, London W.1 s.a.e. with enquiries please
Valves. Etc.

LISTS 6d, plus SAE, MAIL ORDER ONLY (July PW)

WEYRAD

COILS & TRANSFORMERS FOR CONSTRUCTORS

Special versions of our P50 Series are now available for AF117 or OC45 Transistors. They can be used in the standard
superhet circuit with slight changes in component values.

Oscillator Coil ! P50/1AC (For DC45) P50/1AC (For AF117)...
1st I.F. Transformer ... P50/2CC (For OC45) P51/1 (For AF117)
2nd L.F. Transformer .P50/2CC (For DC45) P51/2 (For AF117)...
3rd |.F. Transformer .. .P50/3CC (For OC45) P50/3V  (For AF117)

Rod Aerial RA2W 12/6
Driver Transformer ... .LFDT4/1 . .. 9/6
Output Transformer OPT1 10/6
Printed Circuit PCA1 9/6

I.F. TRANSFORMERS FOR “PRACTICAL WIRELESS” CIRCUITS

Components for several receivers are available, including the following for the “Clubman”.

T41/1E 1st |.F. Transformer
T41/2E 2nd I.F. Transformer.....
T41/3T 3rd I.F. Transformer .................10/6
T41/3T B.F.O. Coil 10/6

Details of these and our other components are given in an illustrated folder which will be supplied on request
with 4d. postage please.

WEYRAD (ELECTRONICS) LIMITED
SCHOOL STREET, WEYMOUTH, DORSET
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MONTHLY
NEWS FOR
DX LISTENERS

HE days seem to fly by and we are now in the

summer season here in the Northern Hemisphere.

With summer conditions the best DX is found
during night hours and early morning. So set your
alarm clocks for 0400 and you may get some good DX
on 11, 9, 7, 6, 5, 4 and 3MHz. But during the day
youll find 25, 21, 17, 15 and 11MHz swamped by
R. Liberty, R. Free Europe plus the whole Russian and
Iron Curtain jamming network working overtime,
together with R. Moscow, The Voice of America and all
the high power stations. So sleep at day and DX at
night. Now on to the propagation predictions for the
summer months.

West Africa: 0800-1600 21, 17 and 15MHz; 1600-1800
21, 17, 15 and 11MHz; 1800-2000 21, 17, 15, 11, 9, 7
and 6MHz; 2000-2200 17, 15,11, 9, 7,6, 5, 4and 3MHz;
2200-0200 15, 11, 9, 7, 6, 5 and 4MHz; 0200-0400 11,
9,7, 6, 5, 4 and 3MHz; 0400-0600 15, 11, 9, 7, 6,5 and
4MHz; 0600-0800 17, 15, 11 and 9MHz.

South Africa: 0800-1600 21 and 17MHz; 1600-1800
21, 17 and 15MHz, 1800-2000 21, 17, 15, 11, 9 and
7MHz; 2000-2200 17, 15, 11, 9, 7, 6, 5 and 4MHz;
2200-2400 15, 11,9, 7, 6 and SMHz; 2400-0200 11, 9, 7,
6 and SMHz; 0200-0400 9, 7, 6 and SMHz; 0400-0600
11, 9 and 7MHz; 0600-0800 21, 17 and 15 MHz.

East Africa: 0600-1600 21, 17 and 15MHz; 1600-1800
21, 17, 15, 11 and 9MHz; 1800-2000 17, 15, 11,9 ,7 and
6MHz; 2000-2200 15, 11, 9, 7, 6, 5 and 4MHz; 2200-
2400 11, 9, 7, 6 and 5MHz; 2400-0200 11, 9, 7 and
6MHz; 0200-0400 11, 9 and 7MHz; 0400-0600 17, 15,
11 and 9MHz.

South Asia: 0600-1400 17 and 15MHz; 1400-1600 17,
15 and 11MHz; 1600-1800 17, 15, 11, 9 and 7MHz;
1800-2000 15, 11,9, 7, 6, 5 and 4MHz, 2000-2200 15, 11,
9,7, 6, 5, 4, and 3MHz; 2200-2400 11, 9, 7, 6, 5 and
4MHz; 2400-0200 11, 9, 7 and 6MHz; 0200-0400 11 and
9MHz; 0400-0600 15 and 11MHz.

South East Asia: 0600-1200 17MHz only; 1200-1400
15MHz only; 1400-1600 17, 15 and 11MHz; 1600-1800
17, 15, 11 and 9MHz; 1800-2000 15, 11, 9, 7, 6 and
5MHz; 2000-2200 11, 9, 7, 6 and SMHz; 2200-2400
11 and 9MHz; 2400-0400 11MHz only; 0400-0600
15MHz only.

East Australia via Asia: This circuit is rather un-
predictable in results, the official forecast reads as
follows: 1600-1800 on 11MHz only; 1800-2000 9MHz
only; 2000-2200 11 and 9MHz; 2200-2400 15 and 11
MHz. But signals have been logged via this route
round about 0700 on 21MHz and 0900 on 15MHz.

West Coast South America (South of Peru): 1200-1800
17MHz only; 1800-2000 21, 17 and 15MHz; 2000-2200
21,17, 15 and 11 MHz; 2200-2400 17, 15, 11 and 9MHz;
2400-0200 15, 11, 9, 6, 5 and 4MHz; 0200-0400 11, 9, 6,
5, 4 and 3MHz; 0400-0600 11, 9, 6 and SMHz; 0600-
0800 9MHz only.

Those were the propagation predictions as supplied
be Cable and Wireless, London.

Times _ Frequences
in GMT ~ in kHz

THE BROADCAST BANDS
Christopher Danpure

The other day I received a very nice letter from Mr.
P. J. McNamara concerning a new Shortwave Listeners’
Club which has just opened. The name of the club is the
“Limerick City Short Wave Radio Club”’. They publish
a very well produced monthly bulletin which as well as
giving DX tips also has tips on such things as how to
report correctly to a station for a QSL card. The cost
to receive the club bulletin for 1 year is 7s. 6d. and
membership is open to all SWL’s anywhere in the
world. The address to write to for further information
is Limerick City Short Wave Radio Club, 7 Colbert
Park, Janesboro, Limerick City, Ireland.

Now on to this month’s DX and SWL’s tips.

ASIA

North Vietnam: R. Hanoi has been heard closing at
1700 on 15,018 in Vietnamese irregularly. This station
does QSL and sends out schedules and information
about N. Vietnam, I believe, and according to loggings
this station is not using directional aerials for this
frequency.

AFRICA

Ghana: External Services, R. Ghana, Accra is now
beaming its English service to Europe from 2045-2215
on 15,285 according to Limerick City S.W. Club
Bulletin.

Liberia: R. Station ELWA has been heard closing at
2200 in English on new frequency of 9,760 according to
Limerick City S.W. Club Bulletin.

NORTH AMERICA

USA: R Station WNYW is now on the following
schedule. To Europe from 1600-1830 on 21,525; 1600-
1820 on 15,440; 1830-2130 on 17,760; 1900-2140 on
15,440. To Africa from 1600-1850 on 21,580; 1850-2140
on 21,525. To Caribbean and the Americas 1600-2145
on 17,845; 2140-2145 on 21,525, 15,215 and 15,130;
2145-2150 21,525, 17,760, 15,215 and 15,130; 2150-0020
on 21,525, 17,835, 17,760, 15,215 and 15,130. Many
thanks for this tip to Mr. C. M. Pearson in Epsom,
Surrey. A good fresh item.

EUROPE

Switzerland: The Swiss Shortwave Service, Berne is
now on the following schedule until September 7 for its
English programmes. 0700-0800 (daily) on 11,775 and
9,590; 0700-0800 (weekdays only) on 9,535 and 6,165;
1000-1100 on 21,520, 17,795 and 15,305; 1130-1230 on
11,865 and 9,665; 1315-1415 on 21,520, 17,845 and
15,135; 1500-1600 on 17,830 and 15,305; 1815-1915 on
17,795 and 15,180; 1930-2030 on 11,865 and 9,665;
0130-0230 on 15,305, 11,715 and 9,535; finally 0445-
0545 on 11,715 and 9,720. Well that’s about it for this
time. Deadline for all those DX-logs is May 20th. So
until next time good listening and 73s.
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THE AMATEUR BANDS

by DAVID GIBSON, G3JDG

cat’s whisker must have heard DX this month

on the amateur bands. It was uncle David’s
month for draping the ageing eardrums around 10
metres, and cor, wasn’t it lively up there? Must have
been purgatory for the owners of beams, wondering
which way to point the darned things for fear of
missing something good in the other direction. Using
just one vertical in the loft raised all five continents
at the same time. The citizens band, too, was really
humming with a collection of the most amazing call-
signs and conversations you could think of. Incident-
ally, if “Big fat mumma” somewhere in Brooklyn
reads this, you owe me thirty bob for a new front
end and I strongly disagree with your remarks con-
cerning women in the summer.

The other end of the spectrum didn’t fare too well
with me, but logs received indicate that the DX
was there, so it must be me. Certainly one could
log quite a large number of W stations in the 3-8
to 4MHz segment, but apart from this there didn’t
seem much about, discounting EUSs.

Nigel Thornley (Northamptonshire), tells tales of
a strange noise which blanketed 20 metres but no
remarks from any other sleuths. (It’s like that most
evenings on 160 anyway). Only a very small number
of logs for the 1.f. bands but a large number cashed
in on the 10 metre openings.

LOGS LOW

Successful ingredients for an r.f. topband cake
coming up. Take one B40 receiver, 175ft. of wire
and poke in the terminal marked “antenna”. Oh
yes, put the head of one R. Moore (Dorset) between
the headphones and you get—GC3ULZ/P,
GD3VMQ, GM3FXM, GW3IWBU/P, OE3KIW,
OKITH, OKI1VC, OKIKVW, OK2BFI, OK2PCN,
OK3CJV, OK3YBE, OL1AKG, OL2AIO, OLSALY,
PA@CC, TA2E, ZB2AY. Most of these on c.w.

Rumours that a GM station has been known to
“drop in” for a chat on the Verulam 160-metre club
net. Cynics should QRX Saturday nights around
2230 BST on 1980 or thereabouts.

Christopher Lamb (Dorset) sends me hieroglyphics
which turn out to be the best of his “heard on 80
metres” log—KP4S, K2ISM, K2VOE, VEIAFY,
WIABC, W2BGG, ZL2GJ, ZL4I1, Z1L4JW. Wish 1
could hieroglyph like that.

Bill Wright (Staffs) has an RG-1 and a 180ft. long
wire. A fantastic log for 3-5MHz (that’s the posh way
to write 80 metres) all s.s.b.—CNS8AW, CO2DC,
CO2FA, CR4BB, EASEX, EP2BQ, FG7XX, FGTTI/
FS7 (French St. Martin), HISOSA, K1THQ, K2BZT,
K4JN, KP4AST, KZ5WH, MP4TAF, MP4TCU,
ODSBA, PJ7JC, PY7ASQ, PY7GV, TF3BV, TIZES,
VEIOW, VE2AYA, VE3AGW, VOIFG, VP2AA,
VPIL, WIAP, W2AC, W5LHO, W8GZ, WOIBV,
WAI3LFN, XEICE, XE3AF, YVISA, YV3RP,
YV4DN, YVS5SBPG, ZB2BS, ZC4GM, ZL4LM,
JAgGCU, 4X4AS, 5AITN, 5R8A0 (Malagasy),
6Y5CC, 9E3USA, 9HIBL, 9Y4LP, 9Y4MM.

LOGS HIGH

Congrats to Jim Baker who now wears a shiny
new badge engraved G3YHB. Jim is now working

I ]VEN those with a piece of wet string and a
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them instead of just listening, although he confesses
to a spot of TVI teething troubles. On 20, he man-
aged—CR6TP, CT2AK, 4X4AS, 7X2AL, 9K2BV;
while 15 brought—ODS5CX, TJ1AIL All with a PCR3
and a Panda Explorer tx.

O. Shaw (Yorks.), AR88D, 180ft. end fed went
s.s.b.-ing on 20 for—EA8RCS, HCISJ, HSIHS,
HK@PKS, HK7UL, HZI1AB, ISILIO, KG6AKR,
TF3AP.

D. Isaac (S. Wales) is 13 and has a homebrew
(good lad) 4-valve (what are they?) superhet. Sixty
feet of wire and 20 metres produced—CR61V, EL2E,
FR7ZG, HISPW, HK3VO, KH6AFN, KP4CL,
VK2AO, VK3TG, VKS5SMQ, VK7AZ, VK3RX,
VK2AO, VK3TG, VK5MQ, VK7AZ, VK7RX,
VOICX, ZLIAGO, ZL2RC, ZL3QN, ZP5JB,
ZS5)Y, 3AQJCU, 4X4IX, 5Z4KO.

Robert Dinning (Ayrshire) sends a 15-metre log
plus a photograph of himself and his station (he’s
got more hair than me!). The line-up is HA350 plus
PR30X plus RQIOX and a 380ft. long long wire
with a Z-match on the end. All ssb.—CR6GA,
CR7BO, HRIWSG, JXI10OM, KZ5BU, MP4TCE,
OHONI, PXI1JQ, VK2FU, VK2FA, VQ9GA,
ZC4HS, ZD5R, ZESJU, 9J2GJ, IM2DQ, W1—WJ,
VEI1—S8.

TEN METRES

J. Moore (Leicestershire) reports great happenings
on 10. The log to prove it reads—CR6CA, CR6IS,
CR7IC, EP2JP, ET3REL, FG7XX, HK3VA,
HK4AZX, HS3DR, JAINVF, JAIOYT, JA2BVZ,
JA3GFO, JA6BEE, K5CNZ/P/YV5, KR6EL,
KR6JT, PY2EOQ, TL8GL, VK6KM, VK6NM,
VK9BB (New Guinea territory), VS6AA, WA6GZZ/
AM, ZS1JC, ZS4AA, 4X4CY, S5AITA, 5N2AAF,
SN2ABG, 7Z3AB (Saudi Arabia), 9X5AA.

G. Lawlor (Ireland) R1155 plus RF24B, 10-metre
dipole logged—CR6CA, EP2CF, ET3USA, PG7XT,
HS3AL, MP4BHL, OA40S, PY6WG, SV@WIJ,
UH8UU, ZD8JW, ZS5KS, 5A3TX, 5Z4DW,
6W8DY, 7Q7WW, 9HIBN. .

P. Cavill (Gloucestershire), CR45 plus 65ft. end
fed eavesdropped on—CE7DW, CPSED, CR6CA,
EL2BE, HS3DR, KV4AD, ODS5SAP, PY7EC, SVI1AL,
VESCK, WANMK/MM, YV5CPA, ZD3D, 5AITK,
SA3TX, 6W8DY, 9HIBG, 9J2DT which is pretty
good for a t.r.f.

R. Pusey (London, N.2), KW201 and 20ft. whip
at 30ft logged this bunch on s.s.b.—CE3RR, CR6CA,
HK3VA, HS3DR, JA3JAZ, JA6DCE, KH6GRW/P,
KV4AD, KZ5JW, TU2BC, VK4HR, VK6KN,
VP2BQ, VP8KD, VQ8CG, VS6AD, VU2DK,
VU20LK, YBZAAC, 8P6AH, 9G1BS, 9J2RV.

NEWS

Happenings for the month of June include: June
5th—7th, special station from Edinburgh, callsign
unknown; 7th—=8th, National Field Day (start brush-
ing up on your c.w. now); 22nd, 4-metre portable
contest; 29th, Mobile rally at Longleat, near War-
minster in Wilts; July 5th—6th, topband contest;
St?l_sth’ 2-metre contest; 6th, South Shields mobile
rally.
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RADIO STETHOSCOPE

Easiest way to fault ind—traces signal from aerial

to speaker—when signal stops you've found the

fault. Use it on Radlo, TV, ©

amplifier, anything — com-
lete kit comprises two special

g‘anallwn and all parts lm:lui

earplece, £8/6—twin stetho-
set instead of earpiece 11/-
extra—post and ina. 3/9.

MINIATURE

WAFER SWITCHES
2 pole, 3 way—4 pole, 2 way—
8 pole, 3 way—4 pole, 3 way— 2
pole, 4 way—3 poie, 4 way—2 pole,
8 way—1 pole, 12 way. All at 3/6
each. 38/- dozen, your assortment.

WATERPROOF HEATING
ELEMENT

28 yarda length 70W. Self-regulating
temperature control. 10/- post free.

BATTERY CHARGER FOR NICADS
This is in plastic case, aize § x 4 X 8in. approx. All
wired up with 8 core output lead and 3 core mains
I;Bpnt lead, Contains maina tranaformer with 40v.

0mA y and / primary.
Also contains full wave bridge rectifier, neon
indioator, wired up with resistors to charge 2
Nicad batteries simultaneously. Charge rates of
S0mA and 25mA respectively. Batteries up to
$0 volts may be charged. Price 88/6 each, plus 3/8
postage and insurance.

MAINS TRANSFORMER SNIP
Making s power pack for
amplifier or other equip-
ment? These transform-
ers have normal mains
primaries (230/40v.) and
isolated secondaries two

tyxu (1) 12v, 500mA at
:": (2) 15v. 500mA at

PP8 ELIMINATOR, Play your pocket
radio from the mains! Bave £a. Com:
plete component kit eom].;rhel 4

smoothing condenser and  instruc-
tions, only 6/6 plus 1/- post.

WIDE ANGLE LENS FOR
CLOSED CIRCUIT TV

16mm, Made by the Bwiss company, Kern Paillard.
Yvar 1:2:8 f~75mm. Brand new In leather case
#39, which is less than half current list price.

TIMED SWITCH OR

MEMORY JOGGER

It you are the forgetful type this can save you
up to 12 hours,
operated by clockwork motor 80 can be used in
oar or anywhere independently of the malns.
Bwitch rated at 15A, 250V can control any type
of alarm, £0/64. less than half the current lst
price. Brand new and unused.

KETTLE ELEMENT

230/240V_ 1600 watt,

Made br Best for kettles

with 1%/, in. dia. hole

including: Best, Besco,

Chalfont, Davidson, Dim-~

plex, Gratton, Hawkins,
Jurymaid, Mirroware, Monogram, Pifco, Revo,
Towen, Swan. Normally 32/6. Our price 15/-
plas 2/6 post.

QUICK CUPPA

Mini Immersion Heater, 360w.
900/240v. Bolla full cup in about
two minutes, Use any socket or
lamp holder. Have at bedside
for tea, baby’s food, etc. 19/6,
post and insurance 1/6. 18v. car
model also available,

MAINS TRANSISTOR POWER PACK
D to operate sets and
Adjustable output 8v., 9v., 12 volts for up to
500mA (Class B working), Takes the place of any
of the following batteries: PP1, PP, PP4, PPS,
PP7, PP9, and others. Klt comprises: mains
tifl thing and load resistor,
condensers and instructions. Real enip at only
16/6, plus 3/6 postage.
16 RPM GEARED MOTOR

Made by 8mith’s Electrics, these are almost silent

, but are very powerful. They operate from
normal to 240V, mains and the final shatt speed is
16 r.p.m. 15/-, Post & ins. 2/9.

REED SWITCH

e
s

SPEEDS

PO
price 17/8 each. New and g Other voltag
single cell 1-2V 6/6. 5 cell 6V 29/6. 9 cell 10°8V 47/8.

mum. Full power at all speeds
by finger-tip control. Kit Includes
all parts, case, everything
instructions. 19/6 plus 2/6 post and
insurance. Or available made up
20/6, plus 2/6 post.

THIS MONTH'S SNIP

DEAC RECHARGEABLE BATTERY

1-2V-2000 mA/hr. type (2000DKZ). 8ize 2in, dia. x §in. thick approx. Tre-
mendously powerful, will deliver 4 amp for § hour. Regular price over £2
each. 8nip price 25/- each. NEW AND UNUBED.

ELECTRIC TIME SWITCH

Made by Smiths these are AC mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13A socket. 2 completely
adjustable time periods per 24 hours, § amp changeover
contacts will switch
periods. 59/8, post and ins. 4/6. Additional time
contacts 10/- pair.

NICAD RECHARGEABLE CELLS
36V 500mA alze 13 x 1fin. dia. type ref. DKZ500 really
werful will deliver 1 amp for § hour. Regular price 323/6 our

circuit on or off during these

MAINS MOTOR

ordered. 12 and
over post free.

SNIPERSCOPE

DRILL CONTROLLER

Electronically changes speed from
approximately 10 revs. to maxi-

and tall

Famous war-time
“cat’'s eye” wused
for seelng in the
dark. This is an
infra-red image con-
verter cell with a
sllver caeatum acreen
which lights up (like
a cathode ray tube)
when the electrons
released by the
Infra-red strike it. A golden opportunity for some
interesting experiments. 7/6 each, post 3/6. Data
will be d with d

JE LA
LUORESCENT

REPAIRABLE RADIOS

7 transistor Key chain Badio in very pretty case,
size 91 x 24 x 1}in.—complete with soft leather
sipped bag. Specification:—Circuit : 7 trans-
sistor superheterodyne. Frequency range:
530 to 1600 Kc/s. Bensitivity: 6 mv/m.
Intermediate frequency: 485 Ko/l
Ko/s. Power output:
ferrite rod. Loudspeaker: Permanent mag-

net type.

These radios require attention. Circuit diagram
1a not avallable. Price only 17/6 each plus 2/9
post and insurance. 4 radios 83 post free.

microphone has on/off switch—telephone
BREPEATABLE OFFER—SBEND TODAY

40mW.

a, or 456
Antenna:

CASSETTE LOADED
DICTATING MACHINE
for only 89/6
Battery operated and with all
acoessories. Really fantastic offer
a British made £31 outfit for only
#4.19.6, brilliantly designed for
speed and efficiency—cassette
takes normal spoois, drops in and
out {?' easy loading—all normal

stethoscopic earplece — crystal
ick-up—DON'T MIBB THIB UN-
.19.6 plus 7/6 post and insurance.

Foot switch 18/6 extra. Bpare Cassettes at 4/8 each, three for 10/-.

MOTORISED CAM SWITCH
Made by the famous meter company Chamberlain and
HBookham, these have a normal maina 300-240V motor which
drives & ratchet mechanism so geared to give one ratchet
action per minute on a wheel with 60 teeth thus a complete
ravolqtlm}; of the cam

THERMOSTAT WITH PROBE
This has a sensor attached to & 15A switch by &
14in.length of fexible capillary tubing—control
range is 20°F to 160°F so it la suitable to
control soli heating and liquid heating especially
when in buckets or portable vessels as the sensor
can be raised out and lowered into the vessel,
This thermostat could also be used to sound &
bell or other alarm when critical temp. is reached
in stack or heap subject to spontaneous com-
bustion or If liquid is being heated by gas or
other means not controllable by the switch.

Made by the famous Teddington Co., we offer these at 18/6 each. Postage and
insurance 2/8.

in one hour. The cam

es place
and 2 onjoft thus 480

[}
circult changes per hour are possible). Contacts, rated at 15
amps have been set for certaln switch combinations but can,
no doubt, be altered to suit a special Job. Also other switch
wafers or devices can be attached to the shatt which extends
approximately one inch. 47/6, p. & ins. 4/8.

HI FI BARGAIN
FI 12 INCH LOUDSPEAKER.

. This is undoubtedly one

of the Ainest loudapeakers that we have ever offered, produced
by one of the country’s most famous makers. It has & die-cast
metal frame and is strongly recommended for Hi-Fi load and
Rhythm Guitar and public address.

Flux Density 11,000 gauss—Total Flux 44,000 Maxwells—
Power Handling 15 watts R.M.8. Cone Moulded fibre—Freq.

response 30-10,000 c.p.s,—specify
—Chassl

sonance 60 c.

8 or 15 ohms—Main re-

is Diam, 12in.—12{in. over mounting

luge—Baffle hole 11in, Diam.—Mounting holes 4, holea—#in.
diam. on pitch circle 113in. diam.—Overall height 5iin. A £6
spealter oftered for only $3.8.6 plus 7/6 p. & p. Don't miss this

offer.

15in. 80 wait 27.1

cells, If r

2

AC FAN

8mall but very
powe maing
motor with 84in.
blades. Ideal for
cooling equip-
ment or as extrac-
tor. 8ilent but very
efficient. 17/6, poet
4/6. Mounts from
back or front with
4BA acrews,

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2 tube
ends, starter, starter hoider and 2 tube clips,
with wiring instructions. Buitable for normal
fuorescent tubes or the new "Grolux'’ tubes for
fish tanks and indoor plants. Chokes are super-
sllent, mostly resin fillsd. Kit A—15-20 w.
19/6, Kit B—30-40 w. 19/6. Kit C—80 w. 19/6.
Kit B—65 w 19/6. Kit. MF1 is for 6in., 8in .,
and 12in. miniature tubes, 19/6. Postage on Kits
A and B 4/6 for one or two kits then 4/86 for each
two kits ordered. Klts G, D and E 4/6 on first
kit then 3/8 for each kit ordered Kit MF1 3/6
on first kit then 8/6 on each two kits ordered.

TELESCOPIC
AERIAL

for portable, car radio

7% to 47im, Hole in bottom for 6BA
screw. 7/6.

MOVING COIL METER BARGAIN
Panel meters are aiways being needed and they are
jolly costly when you have to buy them in a hurry
—s0 you should take advantage of this offer: 2in.
moving coil lush mounting meters only 9/8, Theee
are actually R.F. meters and coet about 4£8 each
but If you don’t want them for R.F, then all you
have to do is to remove.the thermooouple and you
will have & 2-3 mA meter which you can make
into almost anything by adding shunts or series
resistor. New and unuaed.

MINIATURE RELAY
American make—6830 «hm coll 20-80 volt opera-
tion—2 pole change over 4/6 each, 48/- doz.

THERMOSTATS

Type “A’ 15 amp. for controlling room heaters,
g h board. Has spindle for
pointer knobs. Quickly adjustable from 30-80°F.
9/6 plus 1/- post. box for wall
8/-.P. & P. 1/-
Type **B'* 15 amp. This is a 17in. long rod type
made by the famous Sunvie Co, Spindie adjusts
this from B80-550°F. Internal screw
alters the setting so this oo be
adjustable wver 80° to 1000°F. Buitable
for controlling
furnace, oven
P e kiin immersion
! heater or ko make flame-stat or fire

alarm. 8/6 plus 2/6 post and insurance.
Type “D’’, We call this the Ice-stat as it cute in
and out at around freeszing point, 2/3 amps.
many uses one of which would be to keep the loté
pipes from freezing, it a length of our blanket wire
(16 ylt,h. 10/-) s wound round the pipes. 7/6.
“E", This is standard refrigerator thermo-
stat. Bpindie adjustments cover normal refrigera-
tor temperature. 7/6, plus 1/- poat.
Type “F"*, Glass encased for controlling the temp.
of liquid—particularly those In glass tanks, vats
or sinks—thermostet is held (half submerged) by
rubber sucker or wire clip—ideal for flah tanks—
developers and chemical baths of all types.
Adjustable over range 50° to 150°F. Price 18/-,
plus 2/- post and imsurance.

8ultable for dozens of
such as burglar alarms, conveyor belt switching.
These are simply glass encased switches with
can be operated by a passing permanent magnet
coil. A special buy enables us to offer these at
:IO each, or 84/- a dozen. Buitable magnets are
/- each

‘Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Seml-conductors add 1/ post. Over £1
post free. B.A.E. with enquiries please.

www americanradiohistorv com

ELECTRONICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon
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SALE MART

BRAND NEW EMI Emitape

Famous British made tape—brand new and perfect in makers sealed
cartons.

Tees et SALE PRICE 1/6
Tvee e o e SALE PRICE 13/6
et rosss.  SALE PRICE 15/-
oSz 100N Sménd  SALE PRICE 19/6

Post 1/- per reel. Orders of 6 reels and over POST FREE.

NEW Emitape 5”900t LP on 53" CAJ F PRICE 19/11

spool. List Price 28/9
N EW Scotch Tape 53~ 1,200ft LP

on 7" self-thread spool. SALE PRICE 27/1 1

List Price 36/-

NEW Scotch 77 self:threading SALE Pﬁ/cE 6/6

spools. List price 8/11

WHARFEDALE BARGAINS
Reflex Baffle Extension Speaker

6in. L/speaker unit in polished walnut veneered wood cabinet, size
10 x 8 x 4in. Volume control fitted. 13-5 ohms imp. Complete in
maker’'s carton with 5ft. flex

List price 76/11 SALE PRICE 45/— r.er.36
Wharfedale “Truqual’’

Constant impedance volume control. Provides attenuation from 0 to
—24d8B in 5 steps plus OFF. For 1} to 5 ohm speaker systems. Flush
mounting.

Listprice20/- SALE PRICE7/6 rp.er.2i6
Hi-Sky HS-30 Cassette Recorder

High quality transistorised cassette recorder. Features include: Push
button operation@Record level meter@Safety record button@Operates
on 4 x U11 type batteries@Complete with Real Leather case with carry-
ing handle and accessory compartment. Dynamic remote control micro-
phone and C—60 cassette. Brand new and boxed.

troo" SALE PRICE £17.10.0 ; ¢r 66

WIRECOMP SPECIALITIES
FOR THE 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 — 2/- each
ASSORTED TRANSISTORS 9d each. 7/6 per doz

Huge stocks of shop soiled and r diti d second 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 week!)
ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY

PERSONAL CALLERS TO:

48 TOTTENHAM CT. RD., W.1 Tel. 01-636 0847
MAIL ORDERS TO:

378 HARROW ROAD, PADDINGTON, LONDON, W.9
PLEASE NOTE: Owing to increased handling charges —
MINIMUM Mail Order value £1 (including postage).

NEWMARKET TRANSISTORS

NKTI11 9/3 | NKT452 12/6 BCYT1 9/3 2N930 §/-
NKT12 U3 NKT453 8/- BCY72 4/8 2N1131 8/6
NET72 5/- F  6/8 BDY20 22/3 2N1132 10/-
NK' 5/- NKT613F 7/3 BFX29 1/8 2N1302 4/6
NKT124 /8 T6T4F  5/- BFX30 13/3 2N1303 /8
NKTI25 5/9 CTETTIF  4/8 BFX8 8/8 2N1304 b/-
NKT126 bil- NK b/- FX85 8/- /-
NKT135 bl- NKT717 8/- BFX86 8/8 2N1308 /!
NKT137 8/8 NKT1 bl- FX87 8/~ /
NKT210 5/9 NKT736 a/8 FX88 U3 2N1308 /
NET211 bl- NKT773 4/8 FY50 bi- I
NKT212 b/- 81 bi- FYb1 4/8 2N1613 /!
T2. (3] NKT10419 b5/- FY52 bi- 2N1711 /
NKT214 4/6 NKT10518 b5/9 3IFY53 4/8 2N1893 12/
KT215 bi- I
NKT216 10/- 2N2217A 15/
g%%%g 105119 2N2218A 10I/
= FERRANTI |
NEKT223 BI9 2N2219 10/
g]érrz% 3 ;g TRANSISTORS 9N2219A 1% ;
NKT220 i~ s s aNZRl &
NKT237  7/3 Tad 12/9 2N2221A  10/-
NKT238 4/8 T1613 79 2N 2222 10/
NKT239  b/- T1700  17/9 2N2222A 12/
NKT240  4/8 T1701 2206 2N2297 9/
NKT2dl  bi- T 30/8 2N2368 4/
NKT242 3/- CR54 27/6 2N2369 4/6
NKT243 14/~ 276 2N2369A b/~
NKT244 3/- ZR 1. 16/9 N2483 8/8
NKT245 3/ Zs170 111 2N2484 - 10/9
NKT261  3/9 2220A  10/9
NKT262  3/9 2N2004  10/9
NKT264¢ 3/ 2N2904A  12/-
NKT271  3/9 2N2905 = 15/8
NKT272 3/9 | NKTI10339 @/¢ | BFY9% 20/ 2N2905A  18/-
NKT274 3/9 9 7/3 BSX19 4/ 2906 2/8
{T275 3/9 NKT12329 11/8 BS. 4/ 2N2906A 13/3
{T281 5/- 14/- BS 18/ 2N 2907 14/-
{T302 18/8 (KT13329 5/~ BsX61 ~ 2N2907TA 20/9
(T304 3/3 KT b/- BSY9%A  3/9 2N
{T351 11/8 KT35219 22/3 2N - N 20/9
NKT401 8/- KT 1 2N897 5/- 2G345 -
NKT402 19/3 NKT20329 12/8 2NT 3/- 37 4/-
T 8/- NKT20339 §/8 2NT06A 3/- 2G378 4/-
NKT404 13/3 BC107 4/6 2N7 0C22 10/-
NKT405 14/9 BC10! 3/- 2N'709 116 0C204 8/-
NKT406 13/3 BC109 4/8 2N914 bi- 0C44 8/-
NKT420 40/- BCY55 704- 2N918 11/8 0C45 8/-
NKT451 13/3 BCY70 bi- 2N929 73 ASZ17 10/-
BE 1%
Quantity K
) 100/299 15% all one type
Discount: 300/999 20%
1,000 25%

ORGAN BUILDERS!
SILICON N.P.N. TRANSISTORS GUI’]‘ABLE FOR USE IN DIVI-
DER CIRCUITS—1/6 each or £5 per 1

UNMARKED TRANSISTORS (tested) similar to:
53 1/8, BSY28 1/8, BSY65 1/6, OC44 1/8, OC71 1/-, OC72 1/-.
g/l{l'l A CADMIUM SULPHIDE LIGHT-SENSITIVE RESISTORS
- €ac!

GIANT-SIZE SELENIUM SOLAR CELLS—PRODUCE UF TO
6mA AT -6 VOLTS FROM DAYLIGHT! 67mm. diameter 10/- each.
50mm. x 37mm., 2 for 10/-.

MULLARD POLYESTER CAPACITORS FAR BELOW COST
PRICE! 0-001F 400V 3d.,0-0015p.F 400V 3d., 0-0018p1F 400V 3d., 0- 0022 F

400V 3d., 0-01(+F 400V 3d., ;0 15pF 160V 6d., 0- 221 F 160V 8d., 0- 2‘7u.F 160V
8d., 1pF "125V 1/-.

RECORD PLAYER CARTRIDGES. COMPLETE WITH NEEDLES
GP87/2 Mono 15/-, GP91/3 Compatible £1, GP93/1 Crystal Stereo 25/-,
GP94/1 Ceramic 30/,

TRANSISTORISED SIGNAL INJECTOR KIT 10/-
SIGNAL TRACER KIT 10/-. CAR REV. COUNTER KIT 10/-

VEROBOARD

2¢ x 1 0-15matrix 1/3 5 x31°0-15 matrix 5/6 3t x 34”01 matrix 4/8
3% x 24" 0-15 matrix 3/3 17 x 2§ 0-15 matrix 11/- 5 x 2 0-1 matrix 4/7
3% x 33 0-15 matrix 3/11 17 x 33" 0-15 matrix 14/8 5 x 31" 0-1 matrix 5/6
5 x 2§ 0-15 matrix 3/11 3t x 24" 0-1 matrix 4/2

Spot Face Cutter 7/68. Pin Insert Tool 8/8. ’I‘ermlnal Pins 3/6 for 36.
Special Offer! Spot Face Cutter and 5 2 x 1° boards. .. /9 only

PAPER CONDENSERS, Mixed bags 0-00luF to -5pF, 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, 8/8 per 100. 565/ per
1.000. Wire-wound resistors. 1 watt to 10 watts. Mixed values. 20 for 10/-,
TRANSISTORS Mixed. u.nmnrked malnly O.K. 7/6 for 50,

12 VOLT TRANSISTORISED FLUORESCENT LIGHTS. HALF
NORMAIL PRIC]

8 Watt 12" tube. Reﬁector type £2.18.6. 15 watt 18° Batten type £3.19.6.
IDEAL FOR CAMPING OR CARAVAN HOLIDAYS! A BRIGHT LIGHT
FOR VERY LITTLE CURRENT!

ELECTROLYTIC CONDENSERS

0-25pF 3 volt 4uF 4 volt 10pnF 25 volt 84pF 9 volt
1pnF 6 volt 4uF 12 volt 20pF 6 volt 10uF 9 volt
1pF 20 volt 4pF 25 volt BpF 6 volt 320uF 4 volt
1-25uF 16 volt 5uF 6 volt 25uF 12 volt 320puF 10 volt
2 3 volt 6uF 6 volt 2BuF 25 volt 400F 6-4 volt
2uF _ 350 volt 8uF 3 volt 0pF 6 volt Allat 1/- each.
2- 5u.F 16 volt 8uF 12 volt 30uF 10 volt 20 assorted
3uF 25 volt BuF 50 volt 50uF 6 volt, (our selection)
32uF 64 volt 10puF 6 volt 64pF 2-5 volt 10/-

Orders by post to:

G. ls?:rxlg{:!vARD. DRAYTON BASSETT, NEAR TAMWORTH,
Please 1nc1|;de suitable amount to cover Dost and packing. Minimum
order 10/-. Stamped addressed envelope must accompany any enquiries.
For customers in Birmingham area goods may be obtained from Rock
Excharges, 231 Alum Rock Road, Birmingham 8.
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www americanradiohictorv com



www.americanradiohistory.com

-—r

NEW PRICES ON NEW COMPONENTS

RESISTORS JACK PLUGS
High stability, carbon film, low noise. Capless construction, molecular | }in. Type P1. Standard. Screened. Heavily chromed.
Siftation bording, S Tybe P2 Standacd Unseresned. Unbreakable moulded
i o . - = andart nscreen ni abie mo! €eC. cover.
Dimensions (mm.}: Body: *&V: fox 2 48:3 im Type P3. Tip-Ring-Sleeve Sterco version of Type Pl.
W; 10x }in. Type P4. Tip-Ring-Sleeve Stereo version of Type P2.
Leads: 35 . 3-5mm. Type PS. Standard. Screened. Aluminium cover.
10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series). 3:5mm. Type P6. Standard. Unscreened. Unbreakable moutded cover.
5% ranges; 4-7 Ohms to 1 Megohm (E24 Renard Series). Prices cach 10 off 25 off 100 off
Prices—per Ohmic value. Pl 3= 26/8 62/6 233/4
vach 10 off 25 off 100 off | SE/P1 3/6 30/10 66/8 280/~
o P2 2/6 23/4 5412 200/-
iw 10% 2d. 1/6 3/3 10/4 | p3 6/6 60/~ 137/6 500/-
iw 5% 24d. 1/9 3/8 11/8 P4 6/2 59/6 127/6 455/~
W 10% 24d. 1/9 3/8 11/7 PS5 2/2 19/2 439 158/4
tw 5% 3d. 2/~ 4/~ 12/10 | P6 1/8 15/~ 334 116/8
A CIIORS JAC'IIS SOS(Z:!thT > f h P3 or P4 pl
Subminiature Polyester film, : in, Type erco version for use wit or P4 plugs.
resul:l;ncatpsulnuoz. Radial l“?;[sodular foEC, mounung Hard epoxy §m Type S5. Standard. Moulded body. Chrome insert.
£10% tolerance. 100 Volt Working 5 mm, Type S6. Standard. Moulded body. Chrome insert.

107 d b Available with make or break contacts on Tip, Ring and Sleeve.
Prices—per Capacitance value (i1F) Prices each 0 off 25 off 100 off
0-001, 0-002, 0005, each 10 off 25 off 100 off | 83 3/3 30/- 6819 250/—

001, 0-02 6d. 4/3 8/4 30/~ | SS 2/9 25/- 568 216/8

005 8d, 6/~ 12/6 41/8 | S6 1/6 13/4 334 100/-

0-1 10d. m 15/6 51/- | ELECTROLYTIC CAPACITORS (Mullard). —10% to +50%.

0-2 1/2 10/- 20/10 68/6 Submmmture (all vnlues in u.F)

0-5 2/- 17/6 37/6 125/- o 32 64 125 250 400
Polystyrene film, Tubular, Axial leads. Unencapsulated. +5% or +1pf ?04\), v “ e 24 %2 gg la 2(2)2 %20
tolerance. 160 Volt Working. Y C i 3s 1o 2 o B M
Prices—per Capacitance value (i F) 25V 1-6 64 125 25 50 80
10, 12, 15, 18, 22, 27, 33, each 10 off 25 off 100 off | 40V 1 4 8 16 32 50
39 47 56 68 82 100 120 64V .. .. 0-64 25 k) 10 20 32
180 220, 270, 330, 390 5d. 3/7 719 24/- | Price .. ag .. 1/4 1/3 ) Y7 A VI 1/1 1/2
470 560, 680, 820, 1000 Small (all values in pF)

1, 500 00 ag .. 6d. 4/- 8/8 26/8 |4V 00 a0 00 800 1,250 2:000 3,200
2 200, 3,300, 4,700, 5,600 7d. 5/- 10/10 33/4 | 64V a0 640 1,000 1.600 2,500
6,800, 8, 200 10 000 15 000  8d. 6/- 13/- 40/~ | 10V ao 400 640 1,000 1,600
22 000 9d. 6/9 18/- 45/4 |16V 00 00 oo 250 400 640 1,000
Polystyrene ﬁlm, Tubulnr, "Axial leads. Professional Grade. Hard Epoxy | 25V .. .. .. 160 250 400 640
Resin encapsulation. 40V 0o oa oo 100 160 250 400
+ 1% tolerance. 100 Volt Working. @Y oo w0 16: M ;52 2
Prices—per Capacitance value (i1t F—except where stated). < ce ! /- / -
o 100f 25 off 100 off | POLYESTER CAPACITORS (Mullard)

100, 120, 150, 180 T 10/2 2112 64/6 | Tubular 10%, 160V: 001, 0015, 0-022uF, 7d. 0033, 0-047uF, 8d.
220, 270, 330, 390, 470, R0 F 25 9d 0 15 uF 114 0-22uF, 1/~ 0-33uF, 1/3. 047 yF, 1/6.
560, 680, 820 s .o 13 10/8 23/1 71/~ | 400V I 1 2 200, 3,300, 4,700pF, 6d. 6, F, 0-01, 0-015

1,000, 1,200, 1 [ y L
2200 2'700° 16 13/10 20011 92/ 82%2%_!:17&] 33333 F %d 0047 F 9d 068 0 lu. 14. 0- 15u.F 1/2.
,200, 2, mn u.
3,300, 3:900. 4-(7)0&05 530000 Ia it A 101/~ | Modular, metalised, P. mounting, 30%, 250V: 0:01, G-015, 0-022 4, 7d.
1'5,006, '18,060 ’ Y 1511 34/9 107/4 0-033, 0047;.4.!’8 0068 0-11F, 9d. 0-15uF, 11d. 022u.F 1/~ 0-33uF,
22,000, 27000 2 173 30 118/~ | US. 0474, 1/8 0'6BuF, 2131 uF, 219,
33000, 39000 26 2011 4306 133/5 | SEMICONDUCTORS: OAS, OAS1, 1/9. OC44, OC4S, OC71, OCBI,
47000’ 36,000 219 2201 47110 147/ | OC8ID, OCE2D, 2/-. OCT0, OCT2, 3/3. AC107, OC75, OCI70,'0CIT1,
68000 ., 3 24) $3/8 16514 | 2/6. AF115, AFi16, AF117, ACY19, ACY2l, 3/3. OC140, 4/3. OC200,
82,000 3 26/1 36/6 173/9 | S/~ OC139, 5/3, 025, 7/-. OC3S, 8/-. OC23, OC28, 8/3.
0-1pF 3/6 27/5 59/4 182/8 | SILICON RECTIFIERS (0:5A): 170 P.IV., 2/9. 400 P. , 3/-. 800
0.1{'“}: 3/9 30/3 65/10 202/ P LV., 3/3. 1,250 P.L.V., 3/9. 1,500 P.L.V., 4/— (0 754): 200 P LV., 1/6.
0-15uF 4/3 34/2 73(7 228/ F.LV., 2/-. 800 P I V., 3/3 (6A): 200 P.LV., 3-. PLV., 4/~
018 uF 5/ 37/10 81/11 252/3 600 PIV ' 5/~ 800 P
0-22pF 6/- 47/- 101/10 313/4 | THYRISTORS (SA) 100 PIV 8/-. 200 P.LV,, 10i-, 400 P.LV., 15/-
SRE g e g8 338/4 | SWITCHES (Chrome finish, Silver_contacts): 3A 250V, 6A 125V. Push
mitE o o 73 65; ! 4051 A 433/2 Buttons: Push-on or Push-off 5/-. Toggle Switches: SP/ST, 3/6 SP/DT,
0-474F, 0-SuF o .. 919 75/5 1377 500;_ 3/9. SP/DT (with centre position) 4/-. DP/ST, 4/6. DP/DT, 5/-.

& uF : ROTARY SWITCHES (Wafer)
POTENTIOMETERS (Cubon) High quality. Rear tags. Long spmdle, }m dia.
Superior grade enclosed controls. Low rotational noise. Body Dia. 1 in., | 1p/12w. 2p/6w. 3p/4w. 4p/3w. 2p/3
Spindle 2in. x }in. Tolerance 20%. Linear: 1K to 2M. (}W. at 40°C). | Tices ”2‘/‘6 13871’ z 233‘72 “2"8’3‘72
Logarithmic: 5K to 2M. (AW. at 40°C.). - “‘”’D CIRCUIT BOARD
PEEmemhEs - Gp Wl Ay ey Dby ity Sl i Wi in. x 24in., 311, 3in. x 3in., /11,
) in. X 34in.,
GANGED STEREO POTENTIOMETERS (Carbon) -1 Matrix: 4}1n.x2im., 4/—. Sin. X 2¢in., 4/6. 3%in. x 3%in., 4/6. Sin. x
W at 70°C. Long Spindle. 3%in., §/3.
Logarithmic and Linear: 5k+ 5k to IM +IM. SEND S.A.E. FOR 1969 CATALOGUE
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 0-1in. P.C.M. D UXF 0 R D E I-ECTR 0 N I BS (Pw
100 ohms to 5§ Megohms (Lincar only). Miniature: 0-3W at 70°C.+20%;
below M, £30% above M. Horizontal (0-7in.+0-4in. P.C.M.) or 97/97A MILL ROAD, CAMBRIDGE
Vertical (0-4in.x0-2in. P.C.M.). Subminiature: 0-1W at 70°C.+20%
below 2-SM, & 30 % above. Telephone: CAMBRIDGE (0223) 53687 ]
ﬁ:::;:‘ioog%m value :7°h lg ;;ﬁ 2158795 122 /gﬂ‘ (Visit us—at our new Mail Order, Wholesale and Retail Premises)
Subminiature (0-1W) .. 10d. m 14/7 46/8 | MINIMUM ORDER VALUE §/-. C.W.C. Post and Packing 1/6
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BI-PAK SEMICONDUCTORS

500 CHESHAM HOUSE,
150 REGENT ST., LONDON, W.1.

KING OF THE PAKS
BI-PAK NEW—UNTESTED

SUPEH pAKS SEMICONDUCTORS

Satistaction GUARANTEED in Every Pak, or money back.
PAK NO

ELECTROVALU

EVERYTHING BRAND NEW AND TO SPEC. NO SURPLUS

SPECIALIST SUPPLIERS

Unequalled Value & Quality

Ul 120 Glass Sub-min. General Purpose Germanium Diodes 10/-
U2 80 Mixed Germanium Transistors AF/RF . ... .. ... 10/- 0 F T RA N SI ST 0 Rs
U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47 .. 10/-
U4 40 Germanium Transistors like OC81, AC128 ......... 10/~
us 60 200mA Sub-min. Sil. Diodes 10/- I N TYPEs TO s U IT ALM OsT
U6 40 Silicon Planar Transistors NPN sim. BSY05A, ZN706 10/- ALL APPLI C AT|0 NS
U7 16 Silicon Rectifiers Top-Hat 750mA up to 1000V .. .. 10/-
U8 50 Sil. Planar Diodes 250mA OA/200/202 ... .. ... ... 10/- @ COMPETITIVE PRICES
U9 20 Mixed Volts 1 Watt Zener Diodes . ............... 10/- ®HIGH QUALITY COMPONENTS FOR TRAN-
Ull 30 PNP Silicon Planar Transistors TO-5 sim. 2N1132.. 10/- SISTOR CIRCUITS
Ulz 12 Silicon Rectifiers EPOXY BY126/127 ... ... 10/- @®PEAK SOUND AS ADVERTISED
U13 30 PNP-NPN Sil. Transistors OC200 & 25104 .. 10/- @ CATALOGUE PACKED WITH UP TO THE
Ul4 150 Mixed Silicon and Germanium Diodes ....... .. 10/- MINUTE ITEMS AND INVALUABLE INFORMA-
Ul5 30 NPN Silicon Planar Transistors TO-5 sim. 2N697 .. 10/- TION. Send 1/6 for your copy now.
Ul6 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV  10/- & DISCOUNTS—10% on orders for components
Ul7 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 10/- for £3 or more. 15% on orders for components
glg 33 Bs-ii?mp lsslu;‘;:[’lrkeaiﬁers lﬁ:‘lilai:};)yspe up to 600 PIV ig;- for £10 or more.
1 con ransistors like Chrnomsd Srs g B -
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV. . 10/ @POSTAGE on order for £1, add 1/-. FREE on
T21 30 A.F.Germanium alloy Transistors 2G300Series & OC71_10/- orders for £1 or over. .
U2 10 1-Amp Glass Min. Silicon Rectifiers High Volts ... 10/~ Overseas orders welcome—Carriage charged at
U23 30 Madt's like MAT Series PNP Iransistors . ...... ~10/- cost.
U2¢ 20 Germanium 1-Amp Rectifiers GJM up to 300 PIV.. 10/~
U35 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27 .. 105- ELECTROVALUE
U26 30 Fast Switching Silicon Diodes like IN914 Micro-min 10/~
U8 (Dept. PW), 32a ST. JUDES RD., ENGLEFIELD GREEN,
B ke Al Fiop, Regston, e 8 Assried N EGHAM, SURREY. Te/: Egham 5533 (STD 0784-3)
PACCES! . [} e 8 3OF B p mome ket tieiats o o -0 oy - ae oA E SRR 3 -
U29 10 1 Amp SCR s TO 5 can up to 600 P1V CRSI/25-600.. 20/~
U30 15 Plastic Silicon Planar trans. NPN 2N2924-2N2926.. 10/-
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 Pak. The devices themselves are normally unmarked

FULLY TESTED SIL. RECTS TESTED | TESTED SCR's

teed 30 trans and 30
diodes. Our price 10 boards

10/-. Plus 2/- P. & P.| each.b off 11/- each. Large put in it!
—————— } Ly prices quoted for. St Lot f it § th d -
Fairchild Epoxy TO-5 8 orage. Lots of it, for a thousan
UNIJUNCTION Lead.I.C. Poxy things you stock; replacement parts;

UT46 gqvt. 2n2646,
Eqvt. TIB43 7/ 6

e —

ACL07.. ... yio | PV 750ma 3A 104 304 | PV 1AMP 74 164 304
AC19878 2/8 I- 43 a8 | 2 78— 30/
AF116-117 ae ] 106 M 33 e 16| 50 e /e 106 35
ari3e 0 = | 20 Lp 4 als g0 {00 e 10- oi- - O
atie 1y |30 gis gje aje sl f o0 1276 15/ 20/ 85/~
BC107-89 . 5. | 00 2/8 5/6 7/8 25/ |300 18/- 20/~ BB/ —- \
BFY80-5152. . 7/6 | 0500 8/~ 6/~ 8/8 30/ } 400 17/6 25/~ 35/~ 80/~ \
BSY267 ...... 8 600 3/3 6/0 9/ 87/- ] 500 80/~ 40/- 45/~ 85/
BSY289 1 800 3/8 7/6 11/~ 40/-]600 - 40/ S0}~ —
BOY95-95A . . 4/6 | 1000 B/~ 9/3 12/6 50/ ln our bu et <
0C22-25 _ 1200 /6 11/6 15/~ - INTEGRATED -

PRINTED CIRCUITS|  c)pcuITs combination stor age

EX-COMPUTER | . o R unlt

Packed  with

ductors and components, with zener output.

10 boards give a guaran- | Type 701C. Ideal for P.E.

projects. 8 Lead TO-5 case,

Full Data. Our Price 12/8

10/8
10/8

uL.900 Buffer
ul914 Dual Gate
ul923 J.K. Flip-Flop 14/-

FET's s thro'out. All in a compact 3ft. 6in.
2N3819 . 10 § LC: Data Circuita ete. 1/8 high, 2ft. 11ln. wide, 1it. deep area.
Mullard I.C. Ampiifiers bled
2N3820 . 25/~ TAA243 ORP.AMP. 170/- Ready in stove e
~ MPFL05 8/- . green or grey. With 18 handy, 6 large, 4

TAA263 Min AF Amp 18/6

Think what you could

light bulbs; cameras; anything up to
7 x 8 x 10}in. Safety drawer-stops as
‘standard’. Smooth guide runners

[£17 5| e

Carriage free

8 king-slzed drawers. At £17 5s.

A&E})%ﬁrﬁ%i{‘w TAAZSSIGE JARDRNS0/ worth every penny! See the rest of the on mainland R /
LUl Bl lie RCA CA3020 N. C. Brown rangel
28084. .. ...... 15/- ea. | Audio Amp 80/

TRANSISTOR EQUIVALENT BOOK

52 pages of Croas References for transistors and diodes,
types include British, European. American and Japanese.
8pecially imported by BI-PAK 10/- each.

PLEASE NOTE.—To Avoid any further Increased Postal
Charges to our Customers and enable us to keep our “By

Return Postal Bervice' which is second to none, we have re-organized and stream-
Hined our Despatch Order Department and we now request you to send all your orders
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9 N.C. BROWN LTD.

E pacesetters in storage equipment

}Send vour FREE BROCH. [NAME
{URE [7] or Send [7] (how [ADDRESS
1 many) Budget Storage Units

together with your remittance, Direct to our Warehouse and Despatch Department, i
postal address:—BI-PAK SEMICONDUCTORS, Despatch Dept., P.0. BOX 8, WARE, Fat £17. 55. in green or |Dept. PW Eagle Stesiwotks. Heywood. Lancs, Tel: 69018|
HERTS. Postage and Packing 8till 1/- per order. Minimum Order 10/-. :_WBY- London: 25.27 Newton St., W.C.2, Tel: 01-405 7931 ]
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TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
-— 2 or 4 TRACK

Chassis 12¢ x 5§ x 4}in. high.
Froot panel alum and black—
12§ x 44in. 200-250 A.C.
Maina Trans. Off/On-Tone;
Vol./Mic.; Vol./Gram.; Mic.
Input; Gram. Input; Moni-
tor; Valves 6BR7, ECCS83,
EMS84, EL84 and Rect. 2
Track $10.10.0; 4 Track £$12
{126 p. & p.). Ready for bolt-
ing direct to Magnavox deck.

FULLY BUILT STEREO AMPLIFIER. 2 x 3 watts, mains trans., metal rect., 2x
UCLS82, 2 o.p. trans. for 3 ohm, vol/on-off, tone, balance, chassis type with 3 controls
on front. 11 x 3} x 4in. high. #8 (8/- p. & p.).

8W. PEAK PUSH-PULL OUTPUT AM-
PLIFIER, 200-250V A.C. EZ80, ECC83,
9—EL84, Bass, treble, volfon-off, 87.17.8 &
(post paid). 8ize 12 x 3} x 8in. high. For }
Record Player, Radio Tuner, etc.

Mains Trans. 0.p. trans. for 3 okm.

8tereo Gram; Vol
Mains Trans; 200
.p. for 3 ohm.

CAIT. pald..
| With Btereo Decoder fitted
£7.10.0 extra.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

(2 mina. from Btation and Buses). FULL GUARANTEE. Aldershot 22240
CLOBED WEDNESDAY

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. [.LE.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 eourse
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 National Radio School, Reading, Berks.
Ploase send FREE BROCHURE to

NAME ....... E P AN eeeiasaaenes ve.... Block
ADDRESS .......... D T .. Caps.
rereiiiiiaes P Pleage

/69

BRITISH NATIONAL RADIO SCHOOL

TRANSISTORS etc. | 551008 Dione (MldestMmstclytio
* | B¥100 800 pl 2110 ﬁ‘l‘é‘i&‘i‘ Eals
\4
AC107  8/- | OCS5 N8 | Now 500 mA ppi 25 vt
AC126 8/- 1 0Cc4d 2/0 250 piv 19 a,'_‘tp 180 volt
AF115 8/- | ocas 20 Av“hnl";;ol:ie 4- 4uF 150 volt
AF116 8/- | ocr0 2/3 | Bix Amp Seres 640pF 25 volt
AF117 2/9 | oc71 8/~ | BYZ13 300 piv 8/8 | At 9d. each
BFY18 48 | oc72 gjg | BYZI3 800 g: 4/6 2uF 300 volt
BFYS1 4/~ | oors %3 | BYZ10 1200 v 6/6 gﬁ B otk
GETI13  2/8 | o075 2/2 gr\‘l}gd Stack FW 18F 16 volt
045 18| 0081 g/~ | 1aA100piv 89/8 (31 | 190Lh Lojrott
i volt
0A0) 1/8 | ocaip /- | THYRISTORS 125LF 4 volt
OAS1 1/6 5 amp series
0ASS 1/¢ | 0C82D 28 100 plv 78 | At1/- each
181 oc140  8/- 200 piv [ oac
OA91 1/9 16uF 250 volt
0oC169  3/6 300 piv 10/6
BOUF 10 volt
oca3 8/6 | oc170 2/ 400 piv 18- 100pF 12 volt
0025 s-|oci g | S0P 25/~ | 100pF 25 volt,
0c26 5/-| 00202 4/8 | 5o piv 10| 200BF 10 volt
0ocz28 6/6 | TK22C 1/6 100 piv 18/ 13 10 volt
100 amp series prices 2000 MFD. 30V 4/-
Crystal Diodes—6 for 9/8.(7d.)- | available on request. | 1500 MFD.25V  4/-

Also 8p.F 350V 1/2, 35 F 25V 1/8 and SOWLF 50V 1/9, Other electrolytics in current lst.
Postage, Packing and f:sura.noe all above 7d. up to 3; 1/- from 4-11; 12 and over paid.
2 GANG VAR. CONDENSER: Mod., air-spaced, 0005 ea. sec. §/- (1/-}.
SUB-MIN. TRANSFORMERS Output (30 for OC72 etc.) 2/6. Driver £/9 (either 7d).
TIMETER: 20,000 Q/V D.C., 10,000 @/V A.C., 0-5/25/50/250/500/1K volts D.C.
@ 0-10/50/100/500/1K voits A.C. ® 0-50LA/2:5mA/250mA D.C. @ 0-8K0/6 megQ
@ 10 pF~001lmfd/1mid. @ —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 47/6 (2/6) 1000 Q/V described in free liat.
SOLDERING IRON. Blim Mod. British High speed, 8}in., ali parts replaceable, fully
guaranteed for professional, radio and general D.1.Y. use. 19/6 (1/-)
DIAMOND STYLI! Replacements for BSR TC8LP, TCS8 and TCS8LP/STEREO:
COLLARO ""0”; RONETTE BF40LP; GARRARD GC2LP and GCSLP; ACOS GP85/67;
all at 7/6 each (6d.). ACOB GP91 BT/LP: BSR 8T4 and 8T9; SONOTONE 9TA and
9TAHC, PHILIPS AG3306, 3060 (3063, 3066, 3301, 8302, 3304) state whether long or
short type, all at 18/6 (6d.).
SAPPHIRE all the above 7/6 types only, also ACOS8 GP37 at 8/3 each (6d.). ACO8
GPY1 at 6/9 (6d.). No other types at present, and no 78 rpm available in any type.
PICK-UP CARTRIDGES. all fitted Styli and Standard fittings. Meno GP87/2, 18/6. @
Mono de Luxe GP91/8, 17/-, @ 8tereo Compatible—Mono which also plays Stereo records
monaurally with min, wear, GP91/8C, 19/6. @ Latest Stereo GP93, 83/-. ® Ceramic
Btereo, top quality for expensive outfits, GP94, 38/6 (all 1/-).
PP8 ELIMINATOR (A.C.) 17/8. (1/6) TWO STATION TRANS. INTER-COM. Excellent
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 58/6 (3/-).
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 45/6 (1/%); 7¢ watt, 6 trans.
24V operation, 87/6 (2/6).
Extra High Torque MINI-MOTOR, 4} to 12V, 1} x {in. §/- (8d.). 9,000 r.p.m.
Mech. REV. COUNTER to 998, reset wheel, for T/recorders etc. 58 (1/-).
SUBSTITUTION BOXES, C: t £4/9 (1/6). R 38/6 (1/6). Both full range and
complete. Full details in Hat.
TEST PRODS: Flexible, unbreakable 24” Red and Black leads, thin 4} prods, 1}” pluge

4/9 (9d).

RECORDING TAPE: Finest quality British Mylar. STANDARD: 5in. 600ft. 7/3, 5%in.
8501t. 8/9, 7in. 1200ft. 11/3. LONG PLAY 6in, 9001t. 10/-. 5}in. 12001t. 11/3, 7in. 18001t.
18/- (1/3 reel). 8till the fineat quality and value obtsinable.

MICROPHO! RYSTAL. MIC91, Desk, 16/8; MIC45, curved hand grip 17/3; Stick
“g0" 90/8; Btick ''39" 28/6(1/6 each type). Cream plastic hand type 7/, or with “strut™
stand, switch and 2 leads with 2+5 and 35 plugs 11/-, Lapel (or hand) with clip 8/6 (1/-).
Machined metal tapered stick type with neck cord and adaptor to fit standard floor stands,
25/ (1/6). DYNAMIOC: Cream hand/table 14/- (1/-). M810 50K Q3. 3f x }in. with Base,
Adaptor and Neck Cord 87/6 (2/6). M811, similar, but fixed on flexible S8wan neck to switch-
fitted base 42/6 (2/6). DM128 Uni-directlonal, 50K /600 chms imp, stand adaptor, very
high quality 83 x 2 x 1{”, £5.9.6 (5/-).

CARDIOID DYNAMIC OMNI-DIRECTIONAL: Two recently introduced highly successful
mikes “8QUARE" 208, £5.10.0, “BALL"” type, 209, with bullt-in vol. control, switch
50K /600 ohms imp., #5.17.68 (either type 5/-). Full details in lat.

MICROPHONE INSERTS: Diameter 1-75in. or 0-9in either size 5/8 (8d.).
SPEAKERS: 12in round, fitted Tweeter, 6W, 3 or 150 (state which), 85/8 (5/6); 3{in.80
6/6 (1/-); 6 x 4 heavy duty 30 18/6 (3/6) or for Btereo 82/6 pair, post etc. paid; 8 x 3in.,
3Q, 8/6 (1/-). Limited quantity powertul 2¢* PM ¢t I8t t h
ohms, excellent, /6 (1/-). HEADPHONES High Res. 20000 ea. Earpiece 18/8 (1/6);
Stereo Dyn 8-16Q, 63/~ (3/-); EARPIECES with lead etc., Min. Plug Magnetic 1/6;
Crystal 4/9 (elther 7d.). .

AERIALS, Car Types: Telescople, vandal proot, locka retracted, 2 keys and all fittings,
£8/6 (2/6) Motor driven, 12V, 5 section, complete £7.10.0 (8/-).

FOR ALL PORTABLES and F.M. 8ETS. Telescopic b section 54-22in. with swivel, 8/-.
@ 7-8ection 5}-33in., no swivel, screw hole in base, 6/6. @ 10-section 84—47}in., no swivel,
screw hole in base, 13/6. DISAPPEARING 8 section, swivel, fixing assembly. 64/33in 10/-.
New 6 section 8}4/25}in, screw hole in base, no swivel 4/-. (1/— all sizes).

8 : Btandard toggle, metal, 250V 2A. One hole fixing: SPST 2/8, 8PDT £/9.
DPST 8/-. DPDT 8/3. 8lide types. Sub-min. DPDT 1/8 each. 8mall DPDT 3 way, centre
“oft”” 1/9. Reed magnetic onfoff 1/9 (7d. each, all types). Rotary Switches eto. in lst.
VIBRATORS : Famous makes only. 12 volt 4 pin non-synch 8/6. 12 volt 7 pin synch 10/-.
8 volt 7 pin synch 10/- (1/— each, all types).

MAINS NEON TESTER: Fly leads 8/~ (7d.). Pocket screwdriver type 3/6 (6d). PLUGS: 8td.
Jack, plastlc body /8. Screened 3/-. Bockets 1/6 (all 7d.). VALVE HOLDEES: B7G or
BYA, Moulded 6d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils asstd. cols. each
5 yds. 8olid Core 2/6. Flexible 8/—. Super thin for transiator wiring etc. 3/- (8d. all t; N
per & colls). PICK-UP WIRE: Twin Super thin Flex, Bcreened, Bheathed, 1/8 yd.(6d.up
to 6 ydas., over 6 yds. post free). TWIN MIKE CABLE: 1/8 yd. SINGLE llﬁ CABLE:
7d. yd. Botb flexible, screened and sheathed. ® FEEDER CABLE: Twin r.{. bal, “fig. 8”,
800, or flat 300Q transparent polythene insulated, either 64 per yd. (all cables up to
three yards 8d., each additionat yard, 1d. extra).

R.F. INDICATOR, 5-Band, with meter antenna, monitoring crystal earpiece etc., 48/8
(1/8). Detalls in list.

RETRACTABLE FLEXIBLE LEADS. Space saving ‘Curly’, many uses in car and home:
with pbono plug eacb end, 6 ft., 4/8; 12 ft., 7/8. With phono plug one end, phono socket
at other, 6 ft., /-, 12 ft., 8/6 (3d. on any).

CAR RADIO: Splendid new All-British dash-mounting radle using Mullard transistors
and circuit. M. and L. wave. Separate speaker and baffle. Abaclutely complete, for + or
— chassia. $11.11.0 (6/6).

OURRENT LIST: Sent with all orders or free fors.a.e.details of cable, croo., clips and leads,
Continental din plugs for Grundig, Teletunken equipment, ete., dlals, pluge and eockets,
pane] meters, record player and tape recording accessories. BATTERY CHARGERS,
test equipment, test prods, tape recorder, special transistom, portable sets, car radio,
more switches and other tools, Vi d ete., etc. This advertisement
cancels all previous ones and lists supplied prior to April 30th.

FELSTEAD ELECTRONICS

(PW20)
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE

TERMB: Cash with order only. No C.0.D. or caller service. Post, packing and insurance
charges are shown in brackets after all ltems. Regret orders under 5/- plus carriage cannot
be accepted, and a minimum charge of 1/~ is now made. Charges apply to G.B. and Eire
only. Oversess alr or surface mall extra at cost, plus 8/2 registration or Insurance fee.
S.A.E. piease for all enquiries, otherwite regret cannol de replied to.
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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.

SITUATIONS VACANT

MISCELLANEOUS

EDUCATIONAL

TV and Radio, A.M.LLE.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 g{vctical equipment) in all branches
of Radio, , Electronics, etc. write for 132-

age Handbook-—FREE. Please state subject,

RITISH INSTITUTE OF ENGINEERING

ETCHED PRINTED CIRCUIT BOARD
KITS. Full instructions 19/6 C.W.0. ‘Circui-
tetch’, 12 Cambridge Road, St. Albans, Herts.

RADIO OFFICER training courses. Write:
Principai, Newport and Monmouthshire
College of Technology, Newport, Mon.

BUILD IT in a DEWBOX quality cabinet.
2in. x 2¢in. x any length. D.E.W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S.A.E, for
leaflet. Write now—Right now.

TECHNOLOGY (Dept. 137K), Alder
Court, Aldermaston, Berks.

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,,
A.M.S.E. (Mech. & Elec.), City & Guilds,
AMIMI, ALOB. and G.C.E. Exams.
Diploma courses in all branches of Engineering
—Mech,, Elec., Auto., Electronics, Radio,
Computers, Draughts,, Building, etc. For full
details write for FREE 132 page guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

UFO DETECTOR CIRCUITS, data. 10s.
(refundable). Paraphysical Laboratory (UFO
Observatory), Downton, Wilts.

YOUR CALL SIGN ENGRAVED. White
Letters Black Plate 6 x 14in. 5/6. 2 x $in. Badge
Pin, 4/-. Post Free. C.W.0Q. Workshops for
Disabled, Northern Road, Cosham, Ports-
mouth, PO6 3EP.

ELECTRONIC SOUND and musical devices

required for exploitation. Adequate finance

available. Projects developed to pre-production

gages required. Royalty payments guaranteed.
ox 87

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.:

ighly informative 120-page Guide—free.
CHAMBERS COLLEGE (Dept. 857K), 148
Holborn, London, E.C.1.

CITY & GUILDS (electrical, etc.) on ‘‘Satis-
faction or Refund of Fee’ terms. Thousands of
passes. For details of modern courses in all
branches of electrical engineering, electronics,
radio, TV., automation, etc., send for 132-page
Handbook—FREE. B.LE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

RADIO OFFICERS see the world! Sea-going
and shore appointments. Trainee vacancies in
September and January. Grants available. Day
and Boarding students. Stamp for prospectus
Wireless College, Colwyn Bay.

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.

RADIO TECHNICIANS

VACANCIES TO BE FILLED BY
DCTOBER 1969

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 and/or 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.

Pay according to age, e.g. at 19—£869 at
25—£1,130 (highest age pay on entry) rising
by four annual increments to £1,304.

Prospects of promotion to grades in
salary range £1,217-£2,038. There are a
few posts carrying higher salaries.

Annual Leave allowance of 38 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)
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THE NEW
ELECTRONIC MUSIC FOR YOU

Then how about making yourself an electric
organ? Constructional data avallable—
full circuits. drawings and notes! It has
5 octaves, 2 manuals and Pedals with 24
stops—uses 41 valves. With its variable
attack you can play Classics and Swing,
Write NOW for free leafiet and further
details to C. & S., 20 Maude Street,
Darlington, Durham. Send 4d. stamp.

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 50pA
meters, 25/- post paid. HURRY. D.E.W. Ltd.,
254 Ringwood Road, Ferndown, Dorset.

ELECTRICAL

e

ANYWNHERE

BEST EVER 200/240 VOLT "‘MAINS"
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World 8coop Purchase. The fabulous
Mk, 2D American Heavy Duty D: tor Unit wil
a Massive 220 watt output and giving the most
Brilliant 200/240 volt performance of all time.
Marvellous for Television, Drills, Power Tools
Mains Lighting, AC Fluorescent Lighting and all
200/240 volt Universal AC/DC mains equipment.
Made at tremendous cost for U.8.A. Govt. by
Delco-Remy. This i hine Is
able elsewhere.

Brand New and Fully Tested, only £4.19.6, plus
10/6 postage. C,0.D. with pleasure. Money back if not
delighted. Please send s.a.e, for interesting illus,
details.

Dept. PW STANFORD ELECTRONICS. Rear Derby
Road. KNorth Pr de. Blackpool, L hi

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHILPOTTS
METAL WORKS LTD., Chapman Street,
Loughborough.
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TRAIN FOR SUCCESS

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for City &
Guilds (Telecoms and Radio
Amateurs’) R.T.E.B., etc. Many
unique diploma courses incl.
Colour TV, Electronics, Telemetry
& Computers. Also self-build kit
courses—vaive and transistor.
Write for FREE prospectus and find out
how ICS can hzﬁr you in your career.
1CS, DEPT. 541, INTERTEXT HOUSE,
STEWARTS RDAD, LONDON, SW8

WANTED

DAMAGED AVO METERS, Models 7 & 8,
any quantity. Send for packing instructions.
HUGGETT'S LTD., 2/4 Pawsons Road,
West Croydon.

WE BUY New Valves, Transistors and clean
new components, large or small quantities, all
details, quotation by return. WALTON’S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

WANTED: Popular Brand New Valves. R.H.S.
Stamford House, 538 Great Horton Road,
Bradford 7.

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
prices. E.A.V. Factors, 202 Mansfield Road,
Nottingham.
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WANTED

(continued)

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

BOOKS & PUBLICATIONS

TG /EELESS

GO
GURPLYS Prrries s

This useful Handbook glves detalled Information
and clrcult dlagrams for British and Amerlcan
Government Surplus Receivers, Transmltters and
TestE etc; also Ined are some sug-
gested modification detalls and Improvements for
the equipment. Incorporated Inthis revised edition
Is a surplus/ lal cross ref d valve
and transistor gulde. This book Is Invaluable to
radlo enthuslasts, radlo clubs, universities and
laboratorles. The latest edition priced at 45/-. per
volume plus §/-. p & p Is obtainable only from us at

Dept. P.W., 24 Siansfield Chambers, Gt.
George Street, Leeds 1.

s.a.e. with all enquirles, please. Extra postagefor

foralgn orders. Circults now available individ-

ually for most surplus equipment on request.

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.

SURPLUS HANDBOOKS

19 set Circuit and Notes . 8/8p/péd.
1188 set Circult and Notes 6/6 p/p 6d.
H.R.O. Technlical instructions 5/6 p/p &d.
38 set Technical Instructions 5/8 p/p 6d.
48 set Working instructions .. . 5/&pjpé6d.
88 set Technical Instructions 7/- p/p 6d.
8C.22t Circult and Notes 5/6 p/p 6d.
Wavemeter Class D Tech. Instr. 5/ p/p 6d.
18 set Circult and Notes .. S/ép/péd.
BC.1000 (31 set) Circult and Notes .. 5/6p/p 8d.
CR.100/B.28 Circult and Notes . 10/-p/p 9d.
R.107 Circuit and Notes o .. T/-pipéd.
AR.88D Instruction Manual .. . 18/-p/p6d.
82 set Clrcult and Notes &/ p/p 6d.

Clecuit Dlagram 3/- each post free, R.11t6/A,
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134,
T.1184, CR.300, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.624, 22 set.

52 set Sender and Recelver circults 7/6 post free

Reslstor colour code Indicator 2/6 p/p 6d.
S.A.E. with all enquiries please.
Postage rates appiy to U.K. only.

Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

AERIALS

BAKER & BAINES

FOR TELEVISION and F.M. AERIALS
Examples of prices: F.M. dipole 21/-, H 38/-, BBC
dipole 30/-, X 38/-, H 42/-, 3 ele 89/, ITA 3 ele 26/-,
5 ole 34/-, 8 ele 47/6, it ele 57/6, double 8 t12/-, com-
bined BBC/ITA 1 4+ 5 45/-, H 4+ 5 68/-, X 4 & 75/-,
BBC2 8 ele 29/-, 14 ole 37/-. 18 ele 54/-, 22 ele 63/-.
All types 1l bl les—
prices include mountlng clamps and postage. CWO
please. Please state channels when ordering.

11 DALE CRESCENT, NEW TUPTON

CHESTERFIELD.

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A .E. Enquiries. 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.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
'STEREOGRAMS, RADIOGRAMS)

Only 5/- each, plus large S.A.E.

(Uncrossed P.O.'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.

RECEIVERS & COMPONENTS

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, 3-20 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.

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.

BRAND NEW ELECTROLYTICS, 15 volt
0512568101520304050100
200 mFds, 7/6d per dozen, postage 1/-. The
C.R. Supply Co., 127 Chesterfield Road,
Sheffield 8.

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.
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RECEIVERS & COMPONENTS

(continued)

COSSOR TWIN BEAM GSCILLOGRAPH
SCOPE. Model 1049, Mk IlIa. Complete with
Stand, in perfect working order. £55 or near
offer. WADKINS, 177 Maesglas, Cardigan,
West Wales.

WE ARE BREAKING UP COMPUTERS

EX COMPUTER PRINTED CIRCUIT PANELS
2inX 4in packed with semiconductors and top quallty
resistors, capacitors, diodes, ete.

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 transistors.
100 boards 85/-. P. & P.6/6, WIth a guaranteed minimum
of 350 transistors.

PANELS with 2 power transistors sim. to OC28 on
each board 4-components. 2 boards (4X OC2r} 10/-.
P.&P.2/-.

TRIM POTS. on2InX 4In boards + other components.
1001, 500(2, 15K., 20K. State raquirements. 5 boards
10/-. P. & P. 2/-.

NPN GERMANIUM TO51 WATT POWER TRAN-
SISTORS on small heat simk, on 2InX 4ln panel.
5 for 10/-. P. & P. 2/-.

POWER TRANSISTORS sim. to 2N174 ex eqpt.,
4 for 10/-. P. & P, 2/-.

Above on Finned Heat Sink (10D). 4 for £1. P. & P. 5/-,

* LONG ARM TOGGLE SWITCHES ex eqpt. SPST

13/6 doz., DPST 15/- doz. P. & P. all types 2/- doz.
ORGAN BUILDERS' SPECIAL 300 TO18 TRAN-
SISTORS 4 200 St DIODE 6ATES on panels. £4.
P.&P.6/-.

OVERLOAD CUT OUTS. Panel mounting in the foi-
lowing vaiues. ., .5/-each.2,3,4,7, 10amp. P, & P, 1/-.
MINIATURE GLASS NEONS, 12/6 doz. P. & P. 1/-,
150 PIV. 10 amp. DIODE BREIDGE RECTIFIERS on
HEAT SINK. 12/-4-2/- P, & P, ea.

Above at 150 PIV. 20 amps. £1. 4 3/6 P. & P, each.
LARGE CAPACITY ELECTROLYTICS

4}In, 2In dlam. Screw terminals.

All at 8/- each+1/6 each P. & P.

4,000mF T2V d.c. wkg.
10,000mF 25¥ d.c. wko.
6,600mF 45Y d.c. wkg.
16,000mF 259 d.c. wkg.
25,000mF 12¥ d.c. wkg.

KEYTRONICS, 52 farls Court Road
London, W.8. Mail order only
BRAND NEW
SEMICONDUCTORS

INO14 1/6 | 2N2219 6/- | ZN4059 8/- | BCY3) 4/6
IN918 1/8 | 2N2220 B5/- | EN4060 5/- | BCY3Z 7/8
IN4007 4/8 | 2N2221 5/- | 2N4061 5/- | BCY33 5/8
18021 4/- | 2N2222 5/- | 2N4062 8/6 | BCY34 4/8
18025  5/- | 2N2369A5/6 | 40250 17/6 | BCYSs b5/
18120 2/8 | 2N2646 11/8 | #0361 12/6 | BCY30 8/8
18130  2/8 | 2N2904 8/ | 40362 14/8 | BCY70 b5/8
18131 2/8 | 2N2004A8/- | .uCl07 8/6 | BCY71 9/8
18132  2/8 | 2N2905 8/- | AC126 4/- | BCY72 &/8
AAL19 2/- | 2N2905A8/- | 4C127 8/- | BD124 18/—
BYZ10 §/- | 2N2806 8/- | AC176 5/6 | BF115 4/6
BYZ11 7/6 | 2N2908A8/- | AC187 12/- | BF187 6/6
BYZ13 5/ | 2N2926: ACI88 18/- | BF180 8/6
OA5  2/6 | Green 8/6 | ACY17 B5/- | BF18¢ 7/6
0A79  1/9 | Yellow 8/8 | ACY18 8/ | BF194 6/6
OAS1  1/6 | Orange 8/- | ACY19 &/- [ BFX12 b5/8
0A85  1/6 | Red 19 | ACY20 5/- | BFX13 b5/6
0A91 1/8 | Brown 8/8 | ACY21 8/- | BFY50 4/6
0A200 2/- | 2N3053 6/6 [ ACY22 4/- | BFY51 4/6
0A212 2/- | 2N305412/6 | AD140 8/- | BFY52 4/6
2N696 6/ | 2N3055 15/~ | AD149 8/- | B8X18 5/8
2N697 6/- | 2N3381 7/6 [ AD161 7/6 | BeX20 5/6
2N708 2/6 | 2N3391A8/- | AF114 &/- | BSY26 4/
2N706A 8/- | 2N3393 6/6 | AF116 - | B8Y27 4/-
2N1131 9/6 | 2N3402 8/6 | AF117 &/ | B8Y28 4/-
2N1132 9/6 | 2N3403 9/- | AF124 8/ | B8Y29

2N1302 4/6 | 2N3404 12/8 | AF126 5/- | BSYSSA 8/6
9N1303 4/6 | 2N3405 12/6 | AF127 /- | OC26

2N1304 b/6 | 2N3702 4/- | AF181 8/8 | 0C28  8/-
2N1305 5/6 [ 2N3703 4/6 j AF186 11/)- [ OC35  6/6
2N1306 6/6 | 2N8704 5/6 [ AF239 12/6 | 0C36  6/6
aN1307 6/6 | 2N3705 4/8 | AFZ12 5/6 | 0C44 4/
2N1308 8/- | 2N3706 4/- | ABY26 5/6 | OC45  2/6
2N1309 8/- | 2N3707 4/- | ABY28 5/8 | OCT1  8/8
2N1613 6/6 | 2N8708 4/- | ASZ21 7/6 | OC72  4/6
2N1711 6/6 | 2N3708 4/- | BC107 8/6 | OCT5  4/8
9N1893 8/- | 2N3710 4/- | BC108 8/6 | 0C81  4/-
2N2147 17/6 | 2N3711 4/- | BC109 8/6 { OC83 6
9N2148 12/6 | 2N3819 9/- . BC113 8/6 | OC139 6/6
2N2160 16/6 | 283820 20/- | BC147 5/- | OC140 6/6
2N2217 6/- | 2N382321/6 [ BC148 4/68 | OC202

2N2218 6/- | 2N4058 6/6 | BC140 &/- | ORP12 8/6

Bend 6d uump for complete list. Over 1,000 types Bemi-
stock. d Pota aleo

available,

A. MARSHALL & SON

(London) LTD.
28 Cricklewood Broadway, Londen, N.W.2
01-452 0161/3
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FOR SALE

with order, s.a.e. all enquiries.

23in. Panorama. A59/11W etc.
19in. Twin Panel. A47-13W, CME1906 etc.
19in. Panorama. A47/11W etc.

We stock all types of tubes.

14in. types. AW36/20, AW36/21, AW36/80, MW36/24, CRM141, CRM144, CME1402 etc.
17in. types. MWA43/80, AW43/80, CRM173, CME1702 MW43/69 CRM172, AW43/88, AW43/89, CME1703, CME1705 etc ... £4 17 6
19in. types. AW47/90, AW47/91, CME1901, CME1903, CME1902, C19AH £
21in. types. AW53/88, AW53/89, CME2101, CME2303
MW53/80, AW53/80, MW53/20, CRM211/2...
23in. types. AW59/90, AW59/91, CME2301, CME2303
23in. Twin Panel. CME2306, A59-16W .....

TELEVISION TUBES

Large stocks of television tubes, London’s leading wholesale suppliers, all tubes complete with guarantee card. By return despatch. Terms: Cash

Carriage and Packmg 12/6d. per British Road Services.
Large stocks of valves, transistors components. L.O.P.T's, Electrolube, Servisol switch cleaner, Multicore solder. Service Tools.

WILLOW VALE ELECTRONICS LTD.
The Service Dept. Wholesalers, 4 The Broadway, Hanwell, London, W.7. Tel: 01-567 2971/5400
CATALOGUE TRADE ONLY. S.A.E. Please

............ £4 17 6

RECEIVERS & COMPONENTS

FOR SALE

FOR SALE (continued)

Stella Nine Range Cases

Manufactured in Black, Grey,
Lagoon or Blue Stelvetite and finished
in Plastic-coated Steel, Morocco
Finish with Aluminium end plates.
Rubber feet are attached and there is
a‘'removable back plate. There is also
a removable front panel in 18 s.w.g.
Alloy.

Now all Aluminium surfaces are
coated with a strippable plastic for
protection during manufacture and
transit. All edges are polished.

LIST OF PRICES AND SIZES

which are made to fit Standard
Alloy Chassis

Width Depth 4" Height 6' 11mm 74" Height
£ 8. d. i £ 8. d.
6" 3% 12 8 156 18 0
61" 4j" 18 8 18 0 10
8 33” 15 0 100 110
81" 6}" 110 188 111 3
104" 73" 186 115 6 118 9
124" 33" 110 16 6 111 0
124" 83" 180 114 0 117 6
124” 83" 116 0 2 3 0 27 3
143" 33" 150 111 6 114 0
143" 93" 2 3 0 215 9 218 6
163 B§" 118 6 2 6 3 211 6
163" 103° 2 10 350 311 9

Cases—Post 4s 6d. per order.
Discounts available on quantities.

CHASSIS in Aluminium, Standard
Sizes, with Gusset Plates
Sizes to fit Cases L\ll 24" Walls

. d

8. d.
6"x3" & 8 10"x7" 8 6 14" x 3~ 7 3
6"x4" 85 9 12"x3" 6 9 14" x9" 14 6
8"x3" 6 8 12°x6” 7 6 16"x6” 10 9
8" x6" 7 9 12°x8° 10 9 16"x10° 16 0

Chassis—Post 3s. 0d. per order.
Discounts available on quantities.

E. R. NICHOLLS

Manufacturer of Electronic Instrument Cases
46 LOWFIELD ROAD
STOCKPORT - CHESHIRE
Tel: 061-480 2179

FET HI-FI PRE-AMP MODULE
Latest low-noise FET in special circuit.
Matches ANY ceramic/Xtal PU, Xtal mike,
valve pre-amp, FM tuner, etc. DIRECTLY
into ANY transistor power amp. Input
impedance 2 Meg. Dist. <0-2%. 25 Hz—
200 kHz 4 1 dB. Power 6-15 volts.

With full instructions ONLY 25/-, post free
(Stereo pair 45/-). Mail order only. C.w.0.

MORRIS
1 Birch Drive, Shawbury, Shrewsbury.
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£6,000 IN VOUCHERS GIVEN AWAY., See
free Catalogue for details. Tools, materials,
mechanical, electrical, thousands of interesting
items. WHlSTON, Dept. VW, New Mills,
Stockport SK12 4HL.

TOP TRADE DISCOUNTS FOR
ALL
COMPONENTS
VALVES
TUBES
TRANSISTORS
Free Trade Catalogue
Engineers & Service Dealers Only
WILLOW VALE
THE SERVICE DEPT.
WHOLESALERS,
4 The Broadway, Hanwell,
London, W.7
01-567 5400/2971

YUKAN

S0 PROFESSIONAL THE

S[l’ SP k VNAN AEROSOL Ay —
ﬁ ol O airdvying GREY HAMMER

Vo[ o

BLACK WRINKLE
(CRACK[E)Pinishes

Other Yukan Air
Drying Aerasols.
I6oxs. at B
corr paid.
include:

Zinc Chromate
Ciear Lacquer

Yukan Aerosol spraykit contains (6 ors. fine
| quality durable easy instant spray. No stove baking
required. Hammers available in grey, blue. gotd.
bronze. Modern Eggsheil 8lack Wrinkie (Crackle)
all at 15/th ax our counter or |6/il, carrisge paid.
per push-button seli-spray can. Also Durable, heat
and water resmtant Black Matt finish (12 ozs. self-

spray cans only) 13/ carriage puid. Metotics: Grey,

SPECIAL OFFER: | can plus optional transferable | Btue, Bronze
smap-on trigger mmﬂ-(um- 5/-) tor 18/1i. carrlage | and Gold
paid. Cholce of |3 seit-spray ptamn colours and pri=
mar (Motor car quality) also availabte. Please @nciose cheque or
crossed P.O, for total amount direct to:

307 EDGWARE ROAD,
Oepe mys YUKAN, [onpon, w.2. .
We supply miny Govarnment Departments. Hunldpll

Authorities, Insthtutes and Leading Industrial
h Organksations—we can supply you too. ‘
Open all day Saturday. Closed Thursday afterncons.

MADE ||

MORSE "¢ I}

FACT NOT FICTION. It you start RIGHT you will be
reading amateur and commercial Morge within a month.
(Normal progress to be expected.)

Using scientifically prepared 3-speed records you

ically learn to 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 detsils and course C.0.D. rmg, 8. '. d 01-660 2896

end 8d. stamp for explanatory book
68038 (BOX 11), 46 GREEN LANE. PUB.LEY 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.

www.americanradiohistorv.com

THE IDEAL Panel Mounting Meter Move-
ment for any Sensitive Test Meter etc.

200 Micro Amp F.S.D. 44in. x 4§in. In clear
plastic case. Qur special price only 39/6d.
P. & P. free. Limited number oniy. WALTON'S
WIRELESS STORES, 55A Worcester Street,
Wolverhampton, Staﬁs.

PADGETTS
RADIO STORE

OLD TOWN HALL, LIVERSEDGE, YORKS.
Tel. Cleckheaton 2866

Indicator Unit type 26
Size 12x 9 x 9in. with outer case. Fitted
with 24" tube C.R.T. type CV1528. Nine
B7G valves. Clean condition, but not tested.
32/6,p. & 0/-.
New 12 gpeakers with built in tweeter
3 ohm or 15 ohm 6 watts max 28/6, post pd.
Ex. Washing Machine Motors. Single phase
230 volt } H.P. 1425 R.P.M. All perfect.
26/- p. & p. 10/-.
Silicon Rectifier 500mA, 800 P.I.V. No
duds. 2/6, post paid. 24/- per dozen, post pd.
Jap Ear Piece. Magnetic 8 ohm. Smal] and
large plug. 1/11, post paid.
Reclaimed TV tubes with six months
guarantee. 17in. type AW43/88, AW43/80,
40/-; MW43/69, 30/-, 14in. types, 17/-. All
tubes, 12/- carriage.
Speakers removed from TV sets. All PM
and 3 ohms.
6in. round, 3/-, p. & p. 3/-; 6 for 24/-, post
paid.
8 x 4in., 3/-, p. & p. 3/-; 6 for 24/-, post paid.
7 % 4in., 5/-, p. & p. 3/-; 6 for 34/-, post paid.
5in. lround 3/-, p. & p. 3/-; 6 for 24/, post
paid
Slot Speakers, 8x2tin., 5/-, p. & p. 3/-;
6 for 30/-, post paid.
Indicator Unit type 116a VCR97 tube. Mu
metal screen and EF50 valves. Good con-
dition, but not tested. 22/6. carriage 10/-.
Untested Pye, KB, RDG, Ekco 17in. TV
sets. Bush 17in. TV sets, 50/- each, carriage
15/-. Passenger train, double rate.
VALVE LIST

Ex Eqnipment. 3 months’ guarantee

8ingle Valves Post 7d., over 3 Valves p. & p. paid.

ARPIZ  1/8 | PCL83 5/- | 8BW7 2/8
EBIL 8d. | pL38 5/~ | 6K7 /e
EF85 3/- | PL38 8/- | eU4 5/
EBF80 8/~ | PL81 4~ | gve 119
ECC81 3/- | pyss 5/~ | gpos 5/-
ECC82 3/~ | PYSIL 1/8 | 1op13 8
ECC83 4/~ | PY82 18 | oepy 8/8
ECL80 1/6 | Pz30 5/~ | 20p1 3/~
BRSO - | yie1 5/~ | 20P1 5/-
EF80 1/8 | U281 5/- | 20p3 8/68
EF91 8d. | Uesz 5/~ | 30PL1 8/-
EY86 8/- | vsn 5/- | 30P12 8/~
PCC84 2/- | U329 b/ | 30F5 2/6
PCF80  2/- | U251 5/~ | 30FL1 5/-
PCL82  4/- | 6B8 1/8 | 6/3012  5)-
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Interested
in cutting
your
motoring
costs?

You can save a
considerable amount of
money by tackling some
of the car maintenance
jobs yourself and the
PRACTICALMOTORIST
ANNUAL is designed
specially to help you.

Authoritative articles
and step-by-step
instructions show you
how to maintain the
engine, ignition, cooling,
carburation, trans-
mission, suspension and
steering, brakes, tyres,
bodywork, electrics, etc.,
and give advice on
simple tuning.

With holidays in mind
there is a most helpful
section on camping and
caravanning.

Every motorist needs

Practical
Motorist
Annual

now on sale 3/6

NEW VALVES'!

Guaranteed Set Tested
24-HOUR SERVICE

IRS 5/86 | DY86 §5/8  EY86 5/9 | PL500 12/9
185 4/8 | DY87 &5/8 | RZ80  8/9 | PL504 18/8
1T4 2/9 | EABC80 5/9 [ EZ81  4/6 | PY32 10/-
384 5/8 | EBC41 8/- | KT61 8 PYSS 10/-
3v4 5/9 | EBF80 6/ | KT66 15/ Y81  5/-
6AQ5 4/8 | EBF89 5/9 | N78 14/ PY82 B/-
6L18 8/- | ECC81 8/9 | PABC80 6/9 | PY83  5/8
30C18 8/8 | ECC82 4/- | PCB6 10/3 | PYB8  6/-
S0FL1 18/6 | ECC83 4/9 [ PC88 10/3 | PY800 7/8
30FL1214/8 | ECC85 6/8 PC97 7/9 | PY801 6/6
30FL1411/9 | ECH35 5/6 | PCO00 7/6 | R19 6/8
30P4 11/6 | ECH42 10/6 | PCC84 6/3 | U256  12/9
30P19 11/8 ( ECH81 5/9 | PCC8% 9/0 | U26 11/8
30PL1 18/6 | ECL80 6/3 | PCC18911/6 | U191 18/8

PCF80 6 UABCS0 5/9
CL33 17/6 | ECL86 7/6 | PCF801 6/6 | UBC41 8/8
DACS2 6/9 | EF37A 6/- | PCF805 8/6 | UBF89 6/8
DAF91 4/8 | EF39 4/6 | PCF80811/9 | UCC84 7/9

DF33 7/8 | EF85  5/9 | PCL83 8/9 | UCF80 8/—
DF91 2/9 | EF86 6/8 | PCL84 7/- | UCH42 10/8
DF96 5/11 | EF89 4/9 [ PCL85 8/9 | UCHS1 7?7/-
32 9 PCL868 8/8 | UCLS2 6/9
DK91 5/6 | EF184 5/8 | PFL20011/9 | UF41  9/6
EHS0 6/- | PL36 8/3 | UF89 8/6
DL35 4/8 | EL33 8/8 | PL81  7/- | UL41 10/8
DL92 5/9 | EL41 10/8 | PL82 6/9 | UL84 6/8
DLS4 5/9| EL84 4/9 | PL83  6/9 ( UY4l 6/6
DL96 6/89 | EYS1 7/8(PL84 6/8!Uyss B5/8

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured againat
damage in transit 6d. extra. Office address, no callers.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.16

ELECTRAMA

FANTASTIC
SPEAKER BARGAIN

Famous English, 12” high flux,
heavy cone, 10 watts speaker
with bullt-in tweeter, 3 or 15

a P. &1
OT!vI;g for 66/~, post 6;9 35/6

HI-FI HORN 10 watts

Add this 16 ohms unit to AL
your existing speaker sys-
tem and creal;e real live

sound'
&1 50 5/6
Variable Cross-over un
22/6 P. & 1. 2/6

m:mmm HI-F! PICK-LUP

Your reproduction is

d ;:- only as good as your
{ plck-up OQur dia-
! mond turnover unit

assuresquality reproduction of sound. Mono
16/- or Stereo 26/- &L 19

MULTIMETER
Measures AC/DC  0-1000v.,
AcC/DC 1,000 ohms/v. DC
current 150M/A. Resistance
150 k/ohms. Ideal for checking
faults in household and car

lectri: Gl;
electrics. - ?ealﬁ 39/6

Send for catalogue price 6d. §
Dept. PW87, 1 George St., Haiisham, Sussex

PLEASE MENTION
PRACTICAL WIRELESS
WHEN REPLYING TO

ADVERTISEMENTS

FANTASTICALLY POPULAR

* TAPE ~*x

We offer you Inlly tensilised polyester/mylar and
P.V.C. tapes of identical quality hi-fi, wide range
recording characteristics as top grade tapes. Quality
control manufacture. They are truly worth a few
more coppers than acetate, sub-standard, jointed or
cheap imports. TRY ONE AND PROVE IT YOURSELF

Standard Play Long Play
8in 1501t 2/3 3in 2251t 2/9
4in. 3001t. 4/6 4in. 4501t. 5/6
5in. 6001¢. kil bin, 9001t.  10/6
5lin. 9001t.  10/8 53in. 1,2001t. 13/-
Tin.  1,200ft.  12/6 7in.  1,800it. 18/6
Double Play Triple Play
8in 3001t 4/~ 4in. 8001ft.  18/-
4in. 8001t 8/- 6in,  1,800ft. 25/-
5in.  1,200ft. 15/- 5%in. 2,4001t. 34/-
Biin. 1.8001t. 18/6 7in,  3,600tt. 44/-

Tin.  2.400ft. 27/ Quadruple Play
8in, 8001t 8/8
Postages 1/ reel.

Post Free less 5% on three reels.

Quantity and Trade enquiries invited.

NOTE: Large tape stocks at all branches.

TUBES i iPn
GU.

Carr. & Ins, E

12/6 6 Months 12 Months
14in. ag aa an .10.0 £8.10.0
17in. & 18in. .. .. 23.5.0 £4. 5.0
21in. & 23in, 23.15.0 £5.15.0

SATISFACTION GUARANTEED
Most Mullard, Mazda, Cossor, Emitron, Emiscope,
Brimar, Perranti types processed in our own factory.
NIOTE: ALL tube orders only to Portsmouth branch
Pplease.

NEW and SPECIAL Lines at
the keenest prices

AM/FM STEREO MULTIPLEX RECEIVERS

18 transistora, 9 diodea, 1 variable diode, £ Silicon
Rectifiers. Push-pall Stareo Amplifiers. FM Sterec
Separation 15dB. AH Medium Wave 180-550 Metres.
Power output 10W R.M.S., 220/240V A/C Mains.
Beantiful wooden plinth case—approximately
15”(w) x8”(h) x8(d). Controls: P\mctlon 8witu.h.
Balance, Base/Treble Control, Volume, Tuning.
finish. Special purchase enables us to offer these lnperh
machines of famous make at a ridicalously low price.
Unrepeatable offer at a fraction of list price . . . only
26 GNS. POST FREE.

SHARP Elcoior it o 28 gns
HITACHI JimoDif Becslves 27 gns
GARRARD ;)2 fCtameenwith  gg qqg
JASON 18in, Dieckut fall range twin £4 105

Hm.}lgmr;r AM/FM larger
AJAX Ragio 12 gns

AM/FM High itivi
WELESMERE flaii Yoataor "™ 7 gns
WHSS?E All-Wave, full size.
HITACHI Excellent Short Wave 13 gns
HI-FI By Leak, Wharfedale, Goodmans, WB,
Dulci, Arona, Teleton, etc., etc.

All items previons-
g TECHNICAL
available, Huge Hi-~
Fi and Component
stocks at all bran-
ches. Please call

and view without
obligation.

TRADHJ G

RETAIL BRANCHES:
LONDON. 10 Tottenham Court Rd. (MUS 2639}

PORTSMOUTH. 350-352 Fratton Road
(Tel. 22034)

SOUTHAMPTON, 72 East Street (Tel. 25851)
BRIGHTON, 6 Queen's Road (Tel. 23975)

MAIL ORDER WAREROUSE:

ian Court, Park Cr Place,
(Tel. 680722)

BARGAIN PARCELS

variable d i.1. coils, loud <
plug/sockets, knobs, pots, condensers, resistors, nuts,
bolts, cabinet fittings, switches, transformer choke,
rectifier, transistors at & small traction of list valne.
Due to heavy demand we now pack them in several
sises—be amazed—iry one now.
8 1bs. (post 8/-)
7 Iba. (post §/-)
14 1bs. (post 6/-)

www americanradiohictorvy com
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Head Dftice and Warshouse
44A WESTBOURNE GROVE

Z & | AERO SERVICES LTD.

Retail Shop
85 TOYTENHAM COURT RDAD

LONDON W2 Please send all correspondence and Mail-Orders to the Head Office LONDON W1
Tel. PARK 5641/2/3 When sending cash with order, please include 2/6 in £ for postage and handling B.plilnl:l'l‘gt;l;lat:?:!y
MINIMUM CHARGE 2/6. No €.0.D. orders accepted.
- |8 - | Ei § ECH42 18/~ 81 7/6 F802 9/- | U20 -
oa3 s | oARe 13P° | scsar or6 | Gras 1s- | First Quality Fully Guaranteed | Fons; ‘5 | Exed  7/- | poksos1el- | Uss 1
0B2 - | eams 22/- [6C6 4/~ |6Q7 Y- ECH83 8/- | EM87 10/- | PCF8061%/~ | U256  14/6
0B3 _ | 6ams 5/~ {6C8G 7/~ | 88A7  7/- ECH84 9/- | ENs2 380/~ | PCFe0814/6 | U26  14/68
0Cs 6 | 6AM8 4/- |6C9  17/8 | 68G7  6/- ECL80 8/6 | EN91 6/- | PCL8O 16/~ | US1  8/-
ODS  6/- |[6AMS 8/- | 6CB6  b/- | 68H7 4/ ECL81 7/6 | EYS1 7/6 | PCL81 9/- | U3s 80/~
OM10 11/- [ 6ANS 10/- | 6CD6GA 6837 Y- ECL82 6/~ | EY80 8/8 | PCL82 7/- (U768 ¢/~
1AX2 - | 6AQ5 6/ 28/- | 68L7GT 6/- BRAND ECLS3 11/6 | EYSL  7/- | PCL8S 12/- | U8l  10/-
1B8GT 7/- | 6AQ8 10/- | 6CG7  8/- | 6BN7GT 5/6 ECL84 10/~ | EY83 10/- | PCL84 8/- | U281  8/-
1C5GT B8/- | 6ARS 6/- | 6CHE 11/- | 68Q7  7/- ECL8s 10/6 | EY84 9/6 | PCL85 8/6 | U282  8/-
1G4GT 8/- | 6ARE :;; 60L8 lz;— ggg; ;;— g 8/ | EYS6 7/8 lx:gi.gg lg;s gags g;-
1HSGT 7/- | 6A8BS L8 ] - EF9 - | EY87 8- - 404 -
g\ 9t i B o ELECTRONIC VALVES g, 3 B8 5 i | ot
184 /- | BATS 4;6 8CYs 7/- | 6U8 8/~ | Combined oﬂect of incnue in Pm-ohne Tu lnd 8.E.T. and g,‘:}{’ u;‘ gé:‘l’ g 6 ;%Iﬂ‘ggl %g;_ UBC41 3;0
185 /6 | BAU4GTA DS 7/6 | 6V6GT 6/- | import r rosd us ot M. | gpso 18/ | gzso  5/- | PE0S-4ON | UBCSL 8/6
1T4 4/- 9/- | 6D4  17/6 | 6X4 4/6 | per shilling which mut be ldded to the totll of each order. | prg, 10/- | EZ81 - | UBF80 6/6
1U4 6/~ |6AUs /- | 6DCS 18/8 | 6XBGT B/- Ergs 1or | ZZ8L Bl | nones 6j6 | UBFSD 7/-
105  8/6 | 6AUS 10/- | 6DK6 8/- [8X8 11/- | 12E1 20/ | S0L15 16/- | 866A 14/ | ESSL 58/6 | gygo g | @YS01 15/6 | pEN4spD | UBLL 8/6
V2 9/- [6AVSGTA |6DQ6B 11/- | 6Y6G 11/6 | 12E14 §8/6 { 30L17 16/- | 884  10/- | E8SF 80/- [ ppgg ¢ | Gz82  9/8 18- | UCH2 6/~
1X2B 7/ 18/- | 6D84 18/~ | 7Cs  14/6 | 12K5 10/~ | SOP12 15/- | 5670 10/- | EB8C 28/- | mpss 6 | GZ34 10/~ | PENS8S 9/~ | UCC8S 7/-
122 85/- [6Ave 6/6 | 6DT8 8/~ 787  20/- [ 12K8 8/ | 30P19 14/- | 5761 11/- | E8BCC 18/8 | mpgg - | ET42DD PENS384 9/- | UCF80 9/6
aC26A 8/- | 6AWBA1l/- | BEA8 11/ | 7¥4  11/- | 12Q7GT 6/6 | 30PL1 18/- | 5763 18/~ | E130L100/- | prgp g/- o/~ | pENgssDD | UCH21 9/8
2C40 8/~ | BAX4GTB |6EWSE 18/-|7Z4  7/6 | 128ATGT8/- | 30PL18 17/6 40/- | E180F 17/8 | po 7 | KTE6 S4/- 10/ | UCH42 18/-
2Ccs1 - 8/- - | 6F6GB  6/6 | 9BW6 7/~ | 121 6 | S0PL1417/- | 6080 87/6 | EAFS0110/- | proo 7/; ET88 29/- | PPeé 10/- | UCHSL 6/6
4 18/- | AXSGT 6F7 - | 9D3 6 | 12867 6)- | 35A5 10/- | 6146 27/8 | EABCB0o/- | EFS2 718 |yl 3T [ ppats 14)- [ UCLAL 10/~
291 §/- 18/8 | 6F11 - | 9D7 - | 128K7 efe | 35BS 18/- | 61468 47/6 | EBCSS 8/- | EFS3  &1- | yml 07 | BRrsceis | UCLeZ 7i-
2m38 876 [6AX7 10/~ |OF13  6/6 1002 10/- | 128Q7 76 | sscs 6/ | 6107 80/~ | EBCAL o/ | REOL D~ g g |pLss g)- | UCLSS 1l
2x3 - [6BAG 18- |6rle 13- (10D2 8/ |13D3 8- | 35D5 13/- | e360 86~ | EBCAL 6/ | ZIO8 M| Mgppnr | pras 10/ | UFS 10k
¢ 4j- |6BSG %/6 | 6F15 11/- | 10F1 18- | 19AQc 7/8 | 35LéGT 8/- | 6388 75/~ | EBFs0 7/6 | EX9E - 3/6 io~ | PIs1 o | UF4L 8/
3838 40/ | 6BAG 4&/)- |6F17 O/~ [10F9 10/~ | 20CV @2/6 | 35W4 4/6 | esss 47/6 | EBFS8 8/- | TES Bt yps 19 |pra3 g | UFez L1~
3q4 7/6 | 6BA7 15/- | 6F18  7/6 [ 10F18 7/6 | 20D1 - | 85Z8 - | 6939  40/- | EBF89 6/- | p ORPS1  B/- 7j— | UF48 10/
34 6/- | 6BCs 8/6 | 6F28 1B/- | 10L1 6 | 90L1 18/- | 3524G 4/~ | 7199 15/~ | EBL1 18- | ZFEO4 80/~ | ORP90 88fe | oros ,’; UF80 7/-
8vq 8- |6BE6 4/6 | 6F24 13/~ [ 10LD1110/- |20F1 10/ | 86Z5GT 6/- | 7860 30/~ | EBLs1 84/~ | BHO0 7/ | oprop og® | ELES 818 luwss 718
3Bg2 80/~ | 6BFs 15/- | 6F35 14/- [ 10P18 10/- [ 90P8 18/- | 60A5 18/- | 7561 80/- | EC88 11/6 38 | PABCS0 7/8 | Bragd /6 | yrse -
4R4GY 10/ | 6BF6 9/- | 6F28 13- | 0P 16/~ |20P4 19/ | 50Bs 1%/~ | 7581 @8/ | ECss 11~ | EL3¢  8/8 | LA RO 17 w-lvie u-
U4G_ 5/6 | 6BF7 18/~ | 6GHS 11/- [ 12AC8 7/~ | 20P5 19/~ | 50C5 _ | 7586 ge/6 | ECCsa 8/- | BL36 8/6 | DOSE 17/g | PLO09 B0/~ | yrgs “gje
SU4GB 7/- | 6BG6G 11/- | 60K6 18/ | 12ADG 6/- | 26BQEGTB | SOL6GT 8/6 | 7691A %0/- | ECC40 10/- | EL38 828 | L o7 | BL802 - ume  10-
Syus - | 6BH6 8/- | 6GW6 11/- | 12ALS 7/6 - | 88KU 7896  99/6 | EOC70 17/~ | EL41  9/6 ) _ 0 oto g gl- UMSs -
SysgT 5/6 | 6BJ6 8/~ | 674 9/- [ 19AQ8 7/~ | asC5 - | 78C1 /- | AzZ1 8/~ | Bocsl 6/ | EL42  10/- ele PY33 10/-
873 /- | 6BK4 80/- | 6I5GT B/6 [ 19AT6 4/6 | 25CUS 18/- | 80 /- | Azs1 /- | EOC82 b5/9 [ EL8L 9/ | LU 4 7’0 PYSs 18/6 (UUD  7/6
824G 7/- | 6BK7A 9/- [ 678 8/6 | 19AT7 6/ | 25L6GT 6/6 | 88A1 18/6 | OCH3s /- | EOC8S /- | EL83  7/8 H q /6 | PYS0 5/6 | UY21 96
5/3013 14/~ | ABLTGTA |67 8- |12AU7 &/9 | 26Z4G 6/~ | 85A2 76 | CYs1 7/- | EOC84 s/6 | EL8  4/8 | FOCSS 11/ pysl 5/ | uval 7/
648G b/6 11/- | 6K6GT 9/- | 13AVE 5/8 | 3525 5A3  7/6 | D. 71- | BOCss /- | BL8S  7/6 | FOCSE @) EY 82 3o |uyss 9
6ABA 6/6 | 6BN6 7/8 | 6K7G /6 | 12AX7 5/6 | 25Z6GT11/- | 90AG 48/- | DF9s 7/~ | ECcss 8/- | EL88  8/- océ °ml- Y83 6/6 | UYSs 6/-
6AB7 4/- | 6BQEGTB | 6K23  §/- | 12AY7 18/8 | 30A5 7/~ | 90c1 18/~ | DH81 10/- | EOC88 7/6 | ELOO  6/- f,ocsgg“;- PYSS , 78 | vuse 9/~
6ACT  &/- /- | 6E25  15/- | 12B4A 976 | 30C15 14/- | 90CG 88/~ | DHI101 ol- ECCA 11/- | EL95  6/6 - | PY500°80/- | VU111 8/6
6AD4 15/- sBQu 7/- | eLéaT 86 | 12BA€ 6/- | 30017 15/- | socV 85/- | DK9a 8/8 | ECCo1 8/6 | EL3so 88/- | PCES001S/~ | PYBo0 8/- | VU133 8/-
AF4A 9/- 16/- |6L7 6/~ | 19BAT /- | 30Ci8 14/- | 160B2 11/- | DKpé _7/6 | ECC80714/- [ EL500 17/- ( PCF80 8/8 | pysol 9/- | w78 = 7/-
BAGS - snna 18/6 | 6T12 5/~ | 12BE6 6/- | 30F5 16/- | 150B3 10/~ | DL68 18/- | ECF80 6/6 | EL821 1o/- ( PCF82 6/3 | Qqus7 87/- | W107 7/-
6AG7 6/0 | 6B87 85/~ [6L18 /- | 13BH7 6/- | 30FL1 15/ | 807 9/- | DLo6 7/~ | BCF82 6/6 | ELs2a 17/- { PCF84 8/- | 8P4l  5/6 | W720 10/-
6AH6 10/- | 6BWe 15/6 | 6L19 80/- [ 12BT6 4/6 | 30FL1217/6 | 811A 80/~ | DM70 6/~ | ECF83 14/- ( ELLSo 15/~ | PCF88 ©/6 ' gpe1  b/- | X85  ©/-
6AJ5 ©/- | 6BW7 13/- | 6LD20 5/8 | 123BY7 10/~ | 30FL13 8/- | 812A 60/~ | DY88 e/— ECF86 11/6 | EM84 16/- | PCF87 16/~ | TP23 10/~ | 2759  85/-
8AY8 58 | 6BZ6 6/~ | 6N7GT 6/8 | 12CUS 18/- | S0FL1414/6 | 813 75/~ | DY87 6/6 | EOF80438/- | EM71 18/6 | PCFS0014/- | TT21 48/- | 2700U 8/
6AKs b5/~ | 6BZ7 10/- | 6P1  11/6 | 12DQ7 10/- | 80L1  6/- | 887  18/- | DY802 9/- | ECHS6 11/- | EM80 7/~ | PCF801 9/ | U9  40/- | Z803U 18/-
INTEGRATED CIRCUIT MULTIMETERS WHSE';{%E}NO':E
AMPLIFIERS .G, voltage rennr BRIDGE
0-0+5-10-50-250-500V .
RCA Type OA8080 A 5} ;olgag; range:
Integrated Circuit Audlo A n TOS -10-50-250-500V.
(size of a amall transistor), equivalent to seven n-p-n D.0. current range: £1 5.1 5.0
silicon tranalstors, 3 diodea and 11 resiators. Power output 6002-10-100mA.
860mW. Total harmonic distortion 1%. Will operate on Bassianco ety 101?‘31 n“tldm i
voltage trom 3 to 9 volts. 80/- plus 2/- p.p. ejjme seplialfalsogon hre Of | Battery Powered Portable Resistance Bridge. Range 0-5
capacity and output level measure. | | Moot AT VUi er settings of 0-1-1-100-1000,
OENERAL ELECTEIO Type PAS2S ments.  Bomsitivity  2000QV. | B 00 g wenge of 5105 40 50000 ohie,
Acouracy +35% for D.C. and | Broviding a messuring range o o]
Epoxy ded 1n-} to six n-p-n 4% for A.C. measurements. :;c;m lbhib she middle 3 ranges—0:'5% approx.

ine

transistors, one dlode n.mi ulx resistora. It will provide out-
put of up to 1-2 watts into 15 ohms. Battery operation
22 volts. 40/- plus 2/- p.p.
The construction of amplifier using the above integrated
circuits had been described in March and August issues of
P.W. Please note that we only supply the IC's and no
other parts are supplied by us.

GENERAL ELECTRIC TYPE PAS34

1-watt Audio Amplifier suitable for supply voltage of
9 to 26V and for output loadu ot 16 or 22 ohms.
Only 8 and 3 ired for making
up a complete amplifier dellveﬂng 1 watt for an input
voltage of 600mW. Epoxy moulded double four-in-line
package. 27/6 each, plus 2/- P. & P.

GENERAL ELECTRIC Type PA237
Simtlar to PA234, but 2 watts, 40/~, plus 2/- p.p.

ROA Typo 0A3036
LW/MW Recelver, RF/IF Bectlon as described in May
issue of P.W, 18/-, plus 3/- p.p.

NEW LIST OF TRANSISTORS, INTEGRATED CIRCUITS
AND RECTIFYIRG AND ZENER DIODES I8 Kow
READY.

The List gives full specifications and prices of over
200 types of S8emivconductors,

Available free on request.

g3
Dimensions: 44 x 3§ x 1#in. Price £24.5.0.
’l‘no 108-IT: 24 range precialon portable meter, 5000
p.v. D.C. Volts: 2-5-10-50-250-500-2500V. A.C. Volits:
10 50-100-260-500-2600V; D.C. current 0-5-5-50-500mA
Resistance 2000-20,000 ohms 2-20 me‘ohma Power

TRIACS TYPE 40432
Gated bi-directional Sllicon Thyristors with Integral
tmer The triac will control up 143 {440 watts at 240V

output calibration in A .G. for 600 ohma line.

with heat sink

with P. 8/- dnm sheet and applicltlon sheets for motor control and
Brodafandibatieries SCEOTELY e dimmer clrcuits. 87/8 each.
THYR l sToRs UNLJUNCTION TRANSISTORS 2N2a4a
Power disstpatlon 300mW R.M.8. e-to-Base voltage
Low current: 36V max. Peak emitter current 2:0A. Suitable for trigger-
Blue spot; 200 p.l.v., 5 Amps. Gate voltage 3-26V ing of thyristora. 18/6.
at 120 mA.. ... ..o . 12/6

Medium current:
BTY79-400R 400 p.l.v., 6,4A av., 10 Amps r.m.s.

Gate volts 3:0V at SOmA ............... 1/
High current:

CR 80-021A, 80 Ampe. 26 p.l.ve .............. 25/
CR100-181A. .. .......00v.uenn . 80/-
CR 100-201A, 100" Amps, 200 p.1.v. . 85/-
CR 100-215A, 100 Amps. 250 p.i.v. . 40/-
CR 100-301A, 100 Ampa. 300 p.l.v. .. . 45—
CR 100-361A, 100 Amps. 350 p.i.v. ., . B0/~
CR 100-4014, 100 Amps. 400 p.i.v. .. . 80/-
CR 100-501A, 100 Amps, 500 p.L.v. .......... .. 70/~

For all CR series Minimum gate firing voltage ia 3V at
150mA.

D. C. MOVING
COIL METERS

ACOURACY 1-6%

BERIES 70 Rectangular flange 80 x 72 am flush mounted
Body dlameter 68mm. 8cale length ca 50mm.

‘DRY REED INSERTS

Glass dry reed inserts approx. }in. dia. x lin. long with
axial leads. One “make” contact of 100 mA capacity at
B50V. Can be operated by permanent magnet or 30-50
Amp-turna relay colia. PRICE 18/- per doz. post free.

80 68/- Gg:)kLA 49/- 400mA  4il/-
100pA  68/- t 48/ 600mA  468/-
26004 84/- 40mA 48/~ 1A anf-
400pLA  BB/- 160mA  48/- 2:6A 4an/-
(34 88/- 80V 82/- 280V 58/
40V 82/ 180V 82/~ 800V 58/-
BERIES lﬂODA. Rectangular e 120 x 104mm flush
dl 88mm. 8cale length ca 85mm.
401LA 82[— 26mA 58/- 18V 68/-
601LA 78/- B80mA 58/- 80V 68/-
100pA  74/- 1A 58/- 100V 68/-
2B0pA  85/- 1-8A 58/- 260V 86/-
800 A 60/- 10A 80/- 400V 69/-
2-8mA  58/- 40A 84/- 800V -

224
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RADIO ENGINEERING
Advanced Radio — Gen.
Radio — Radio & TV
Servicing — TV Eng. —
Telecommunications— Sound
Recording — Automation —
Practical Radio — Radio
Amateurs’ Exam.

ELECTRICAL ENG.
Advanced Electrical Eng. —
Gen. Electrical Eng. —

FRE

ELECTRONIC ENG.
Advanced Electronic Eng. —
Gen. Electronic Eng. —
Applied Electronics — Prac.
Electronics — Radar Tech. —
Frequency Modulation —
Transistors.

MECHANICAL ENG.

Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel

THIS BOOK TELLS YOU

+ HI?W to get a better paid, more interesting
job.

% HOW to qualify for rapid promotion.

Y% HOW to put some letters after your name
and become a key man . . . quickly and
easily.

Y HOW to benefit from our free Advisory and
Appointment Depts.

HOW you can take advantage of the
chances you are now missing.

% HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

132 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL
EQUIPMENT

Baasic Practical and Theore-
tic Course for beginners in
Radio, T.V.,Electronics, Ete
A.M.L.E.R.E.City & Guilds
Radio Amateurs’ Exam.
R.T.B.B. Certificate
P.M. ¢, Certificate
Practical Radio
Radio & TelevisionServicing
Practical Electronics
Electronics Engineering
Automation

INCLUBING
TOOLS

The specialist Elec-
tronics  Division of
T ET.

NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.LET.

You are bound to benefit from reading
“ENGINEERING

OPPORTUNI-

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

Have you had your copy of ‘“‘Engineering Opportunities” ?

The new edition of “ENGINEERING OPPOR-
TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION or
REFUND of FEE' terms

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

-mﬁ __:D1I:"'Il'i".l_':.l RTUNITIES

Installations —  Draughts- Eng. — Press Tool Design — 5 3 .
manship — Illuminating Eng. Sheet Metal Work— Welding TIES”, and if you are earning less than
o fej/ir‘lggrqrion = ElElt;rr!. o En;’z_. Pauerg Ma;\";‘ng — £30 a week you should send for your
CIrice cience — ciri- nspection — rau, sman- B
ca‘; Srzipiﬂ_v — Mining eElerc'. chi/‘; Mr/allurg_;g— Pro- COp.y . now—FREE and without
Engineering. duction Eng. obligation. -
CIVIL ENGINEERING AUTOMOBILE ENG.
Advanced Civil Eng. — Gen. Advanced Automobile Eng. — po sT =) 3
Civil Eng. — Municipal Gen. Automohile Eng. — s i ———f =)
gng: — Structural szb~ Automobile Maintenance — ! TO B.LET. 453A, ALDERMASTON COURT, l
O yauies — hining - Mamrenance " Automobiie | ALDERMASTON, BERKSHIRE. |
Water Supply — Petrol Tech. Elec. Equipment — Garage I
WIS | Please send me a FREE copy of “ENGINEERING |

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- I OPPORTUNITIES.” I am interested in (state subject, 1
CLUDINGCHEMICALENG., AEROENG., MANAGEMENT, INSTRU- | exam., or career). |
MENT TECHNOLOGY, WORKS STUDY. MATHEMATICS, ETC. I l
Which qualification would increase your earning power? , U iTrioonrromrirmoniomnoomoosieniens 1
B.Sc. (Eng.), AM.SE, C.Eng., AM.LER.E., R.T.E.B., I NAME .. .
A.M.ILP.E, AM.LM.l, ARILBA, AIlOB, PMG, ARICS, | l
M.R.S.H., AAM.LE.D.. AM.LMun.E., CITY & GUILDS, GEN. CERT. [ ADDRESS ... .. |
OF EDUCATION, ETC. 1 i

British Institute of Engineering Technology 1 :

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE ! WRITE IF YOU PREFER NOT TGO CUT THIS PAGE "

THE B.L.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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SOLID STATE—HIGH FIDELITY

AUDIO EQUIPMENT =

Pl
Mono or Stereo Audio, Equipment devel- k]
oped from Dinsdale Mk.li—each unit or " L)
system will compare favourably with
other professional equipment selling
at much higher prices.

COMPLETE SYSTEMS
FROM
£15.5.0

THE FINEST VALUE IN HIGH FIDELITY—
CHOOSE A SYSTEM TO SUIT YOUR
NEEDS AND SAVE POUNDS

All units available separately

SEND FOR FREE BROCHURE (No. 21) TODAY!
DEMONSTRATIONS DAILY AT ‘303 EDGWARE ROAD

INTEGRATED TRANSISTOR AMPLIFIERS

6 WATTS MONO OR 12 WATTS STEREO

We are pleased to offer two new designs with the choice of either
mono or stereo systems. These BRITISH DESIGNED UNITS
favour the user in so many ways—with fantastic power and
quality with far greater adaptability, with freedom for battery or
mains operation

£8.10.0°F 2 Elea0.0Ei

fllusirated leaflets 12 and 14 FREE on request

for complete
listening satisfaction
choose either the—

ELECTRONIC ORGANS A5 Sariere 'Surss”
he MAYFAIR 4 op/gimed by weryone

A completely new development n
portable electronic musical (nsiry
ments and a new field for the home
constructor. The ‘MAYFAIR' pro-
duces & multitude of the mast
pieasing sounds with a wide range
of tane colours sutable far classic
or popular music The organ is BROCHURE ¥
tully polyphonic, that is full cords can be played over the entire keyboard. Suppiied as a%it of parts which
cludes 165 transistors, printed circuit panels, special fully sprung and depth of touch adjusted keyboard,
attractve vynair covered cabinet with carry handle

Detered terma avaiabie

COMPLETE K

Bepou €28 18 i

pmeaiiTohymsnof

£7 Tota) £113.90.

BUILT AND TE: svm
.

7T

THE MAYFAIR 99 GNS

The GROSVENOR

The Grosvenor is designed for the more ambitious musician and
s a much wider range than most commercial argans. It comprises
o f (49 note) nd a pedal
board. (1 ity pitches (.e., 81t, 4it, i 11) on the upper or solo
keyboard, three pitches (e, 16H, 8tt, 4tt) on the lower or accompani-
ment keyboard, two pitches fi.e., 161t, Bit) on the pedal board Variable
sustain on the 5010 keyhoard and variable vibrato on both keyboards.
it has 15 voices in the solo tone-forming unit, 10 vaices in accom-
paniment tone-forming wnit and 4 voices in the pedal tone-forming
it. All components and kit sections are available separately
including the Oak Console at £66.18.0
A complete detsiled and illustrated constructon manual is provided
with circutts and full parts Lst. All items may be purchased
separately. All pans supplied ars tully guaranteed. Full after sales
service and advice treely available.
Once bullt the 'MAYFAIR' or ‘GROSVENOR' will then
provide yeers of enjoymble entertsinment.
Call in—Ses them tor yourself.

PRACTICAL ELECTRONICS—ELECTRONIC ORGAN KIT

Details on request

THE GROSVENOR

11Ts FROM £220 terms svaitabie
BROCHURE 98

We are able to supply Parts as described in this se

ORGAN COMPONENTS: COMPLETE RANGE (N STOCK « 49 AND 61 NOTEKEYBOARDS « 2 TO S PAIR
GOLD CONTACTS » COILS AND CHOKES « REVERBERATION SPRINGS AND UNITS » STOP TABS AND
ASSEMBLIES « PEDAL BOARDS « RHODIUM AND GOLD CLAD WIRE, ALSQO PRINTED CIRCUITS ETC.
COMPLETE RANGES FOR TRANSISTORISED ORGANS. ASK FOR NEW PRICE LISTS WITH DETAILS
LEAFLET 98 ALL ENQUIRIES TO: ORGAN DEPT.—MR. ELVINS

NEW MODELS
NOMBREX
TRANSISTORISED

Test Equipment
PRICE Leaflet

DO IT YOURSELF
MW/LW PORTABLE

New printed circull design with
full power output. Fully tunable

on both mwflw bands. 7 transistors plus diode, £ s d No
push-pull circuit. Fitted 5 inch speaker, large 205 RF. Generatar 2H 00

territe aerial and Mullard transistors. Easy to build 20x Xtal R.F. Generator 2910 0 235
with terrific resuits. Al locai and Continentat 30 Audio Generator 1910 0 24
stations. 31, RF Generator 1210 0 25
TOTAL COST £6.19.6. PP.4j6 32 CR. Bridge 1010 0 26
TO BUILD  Send for Brochure 1 33 Inductance Bridge 2000 29

T MULLARD 1 WATT AMPLIFIER
L 1D T et
QUALITY GAR RADIOS

A precision engineered cac radio thar's perfeci company for
Jong hours on the road. Has quick push-bulton aperstion for
smmediate station selection and choice of Medm or Lang
wave frequency. Qutput of 3j walls enaures crisg. 1ap quality
s0und even al high moloring spaeds ncludes full acces
s0ures and instructions
POSITIVE/NEGATIVE EARTH PRICE £12120. pp. 4/8

MANUAL as above £39196 bul with single MW/LW
Push Button

ne coverad Wood cabinet 12 x 9 1 4, 12.6.

/1 4in_speaker, 1718 o
Uses PPS battery 5/' djed
Ask for Leafler 2.

T \.
m&.ﬁn&_ﬁ,

BUILD A QUALITY VHF FM SUPERHET TUNER MKII

TAPE RECORDER

To get the Beat out of your MAGNAVOX DECK. you need &
MARTIN RECORDAKIT This comprses a special high
qually 6 valve smyllfier end pre-amplrfier which comes 1o
you assembled on fta printed circull board—in fact every-
Thing needed down 1o the fast screw FOR MAKING A
SUPERB TAPE RECORDER, whch, when built, will com
Dace tavourably with instruments costing twice as much, yel
You need no sxpenence or techmical akilh to bring this sbout
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY
AND SUCCESS ASSURED

NEW—MALLORY LONG LIFE

2 Track 36 gos 4 Track 39 .gns.

PP 72/8 enher model

Kit comprises: Deck. Amplifier. Cabinet snd soeaker, with
MICROPHONE 7 in 1.200 ft_ tape, spare spool
ALL UNITS AVAILABLE SEPARATELY
ASK FOR BROCHURE &

Transistors and Devices excess to Manutacturers’
and Distributors’ requirements. Write or Phone Extn 4.

Today's
Value €60

VISIT OUR NEW HI-FI CENTRE at 309 EDGW ARE ROAD
AND SAVE UP TO £25 ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE

for all leading makes
AMPLIFIERS
TUNERS

DECKS
SPEAKERS
MICROPHONES
TEST EQUIPMENT
HEADPHONES
CARTRIDGES, etc.
All with

Terrific Savings

It will PAY YOU
to pay us a VISIT !

"COMPLETE SYSTEMS from £46—Saves £§2.10.0!
SEND FOR NEW 8-PAGE ILLUSTRATED HI-FI LIST 1617

3 MULLARD TAANSISTORS 4 4 DIOD </
EANDwiDTn BRNTED ClRCUIT  CoNSTRUCION MERCURY BATTERIES __ J GARRARD
Wi FIDEL (7Y REPRODUCTION MONO AND STEREQ 50% OFF LIST PRICES | RecORD
A popular VHF FM Tuner "RM12 |35 volls m miaH OUR PRICE 3%/- sach
Row - wved throughout e o 2w s vo e wian § DECKS
countey for qualty recention N nck ot . Sire 241 } dia
of monaphonic and, with the ﬁ OUR PRICE 10/- asch QSNB.““"D
GrI3 s Easiy spiit o ssght 1 35v. celts fl 1uge savings
There i 0o doubt £s 4
FM pwes These cells sre deal tor any Y
Facellent apphcation  where SMALL  SI2E ll 2025 Mono/Stersa GKS 25 8 B O
stability, economicaity priced. HIGH CAPACITY and LONG 3000 LM Mono/Sterso 8 TAHC 919 6
5?:“331;?},“ C.OST e LIFE ars required SP25 MK Il 1119 6
(CABINET 20/-) ASK FOR LEAFLET 3 QUANTITIES AVAILABLE AT60 Mk 11 12 0 0
AP75 19 o0 0
TRANSISTORS TRANSISTORS— [ W o
MANUFACTURERS—DISTRIBUTORS sLes 1414 0
e T anzrre, semconnveron | SEMICONDUCTORS [ 200
BULLETIN listing over 500 difierent devices avallable 5195 B 0 0
. " i KEEN
RS e st aOMPT DELVERmES T COMPLETELY NEW 1969 LIST OF §aromuu 1212 0
TO OBTAIN YOUR COPY. WRITE TO US (on Company 1000(\;pes. Seng for your FREE COPY § &8s #. UA25 Mono 519 6
Headed  Nofepaper  please) _requesting  our TODAY. (list 3 B oy .
CONDUCTOR BULLETIN For TELEPHONE QUOYAYIONS, SOC R B f( 5) B.S.R. MAT B )
PHONE (01) 723 10089 Extn. 4 {01) 723 0401 Extn. 4. F‘ Ivd Efsf ":‘? - . P 776 .5.R. MAT0 o
e ec ransistors from B.S.R. MATS 16 6 0
We purchose medum to large quantites of § poywer Transistors from 5/- 401 Gamard 210 0

Diodes and Rectifiers from 1/- Carnage/Packing 7/6d all madels. Complete range of

accessonies available, Sandfor New 8 page brochures 16 17

/]
7;;,,5’ rated U

COMPLETELY NEW 9th EDITION (1969)
The most COMPREHENSIVE—
CONCISE—CLEAR COMPONENTS
CATALOGUE

gt

Complete with 10 - worth discount vouchers

FREE WITH EVERY COPY

« 32 pages of transistors and semi-conductor
devices, valves and crystals.

» 210 pages of components and equipment.

« 10 pages of microphones, decks and Hi-Fi
equipment.

6,500 ITEMS

rsMune

e

LIS Send today 767

HENRY'S RADIO LTD

OPEN MON.-SAT. 9 a.m.—6 p.m. THURS. 9 a.m.~l p.m,

@

303 Edgware Road, London, W.2. Mait Order Dept.
alt types 6f Components, Organ Dept. (01) 723-1008/9
309 Edgware Road, London, W.2. High Fidelty

Sales, P.A. and Test Equipment, Record Decks(01) 723-6963

wWWW americanradiohistorv com



www.americanradiohistory.com

