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WIDELY USED BY INDUSTRY &
THE DISCERNING ENTHUSIAST FOR RADIO,
T.V. & PRINTED CIRCUIT WORK

FROM YOUR LOCAL DEALER
OR SEND DIRECT TO:-

ADCOLA PRODUCTS LTD.,
ADCOLA HOUSE,
GAUDEN ROAD,
LONDON.S.W4.

TELEPHONE 01-622-0291

Model 64. £ Bit
25WATTS PRICE 36~

Send coupon for latest leaflet
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SPEAKERS

FOSTER CRITERION Hi-FI BOOKSHELF
SPEAKER SYSTEM : iy

This extremely high quality bookshelf speaker system
by the world famous Foster Co. of Japan incorporates
an acoustical suspension wooter and cone tweeter in a
sealed infinite baffle enclosure with handsome oiled
walnut finish. The performance of the Criterion iz
superior to many larger and far more expensive units
and at Lasky’s special purchase price is quite without
equal! SPECIFICATION: Air suspension type 8iin.
bass-midrange woofer with rolled cloth edge. 2lin.
HF cone type tweeter. Frequency range 65-20,000c/s. -
Maximoum power handling 15W. S impedance.
Cahinet constructed from gin. laminate with oiled
walput veneer finish; size 133 X 73in. square. Dark
green woven acoustic gauze. Phono input at rear.
List Price $12.10.0 éach. -

Lasky's Price £8.8.0 or 2 for £1 e oL

TEST EQUIPMENT

TTC Model C-1000

A really tiny 1,000 O.P.V. pocket multi-tester with “‘big”"
meter performance. - Precision 2 jewel meter movement.
Hand librated to +3% on full scale of d.c.
ranges, 1% on a.c. ranges. 23in. aquare meter. SPECIFICA-
TIONS a.c./V ranges: 0-10, 50, 250, 1,000V at 1K/Q.P.V.
&.c./V ranges: 0-10, 50,250,100V at 1KX/0.P.V. D.c. current:
0-1-100mA. ‘Resistance: 0-150K/ohms (3,000 ohms centre
scale}. Decibels: —10 to +22dB. Operated on cne penlight
cell. . Two colour buff/green case—aize only 34 x 24 x lin.
Click stop range selection switch. Ohms zero adjnstment,
Complete with test leads, battery and instructions with
ciroult-data.

Lasky’s Price 39/6 ros: 2
TTC Model C-1051

A completely new design 20,000 O.P.V. pocket
multimeter with mirror scale and built in thermal.
Pr clrcuit. tionally large easy toread
meter with D’Arsonval movement. Colour coded
scales. Single positive click-in, recessed selection
switch for all ranges. Ohms zero adjustment,
Range spec. AC wvolts: 0-6-30-300-1200 V at
10K/ohms/V DC volts: 0-3-15-150-300-1-2KV
at 20K/ohms/V. BResistance: 0-60K—6megs. DC
current: 0-601LA-300mA. Decibels: —20dB to
+17dB. Hand calibration gives extremely high standard of accuracy on all ranges. Uses
one 1} V penlight battery. Strong impact resistant plastic cahinet—alze only 4§ x 33 X 13in.
Two colour buff/green finish. Complete with test leads and battery. Original list price £5.5

Lasky's Price 75/ ros 26 i
PHOTO ELECTRIC RELAY

TTC MODEL Q4001 Photo Relay System
—comprising “'exciter” lamp and relay
unit. Any interception of the light beam
instantly triggers the relay which in turn
will operate light, alarm bell or buzzer,
electronic counter, heavy duty relay or
electric motor. Many useful applications -
in the home, office, shop, factory, etc.
Operates on 240V. A.C.; exciter lamp
12V. 20W. effective up to 15ft. in day-
light or 50it. at night. Very simple to
install. In strong metal cases size (each)
"- 8 x4} x3in. Complete with mounting
- brackets wire and Instructions.

Lasky's Price £7.19.6. ru &,
NEW INTERNATIONAL TAPE

FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES

3in. Message tape, 150t. . ... 53in. Standard play, 850it. PVQO 11 8§
3in. Message tape, 2268t. , ..., . biin. Long play, 1200it. Mylar .. 15 0
8in. Message tape, 300it. ... ... 53in. Triple play, 2400ft. Mylar .. 45 0
3iin. Triple play, 600ft. Mylar .. 7in.

4in. Triple piay, 900ft. Mylar .
bin. Double play, 1200ft. Mylar
bin. Long play, 9001t. Acetate . .
Sin. Btandard play, 800ft.PVC .. 7in. Long play, 1800ft. Mylar .. 18 6
5in. Triple play, 1800ft. Mylar. . 7in. Double play, 2400ft. Mylar 25 0
f§%in. Double play, 1800ft. Mylar 22 8 7in. Long play, 1800tt. Acetate.. 15 0
5%in. Long play, 1200it. Acetate 12 8 7in. Triple play, 3600ft. Mylar.. 50 0
P. & P. 1/- extra per recl. 4 reels and over Post Fraa. Bpecial quotes for quantities.
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Branches

207 EDGWARE ROAD, LONDON, W.2  Tel.: 01-723 327

Oupen all day Saturday. early closing 1 p.m Thursday

33 TOTTENHAM CT. RD, LONDON, W.1  Tel.: 01-636 2605
Open all day, 9 am.—6 p.m. Monday to Saturday 3
152/3 FLEET STREET, LONDON, EC4  Tel.: FLEet St. 2833

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

SPECIAL INTEREST ITEMS!

NEW LASKY'S EXCLUSIVES

FANTAVOX MODEL TV-1008 VHF
AIRCRAFT BAND

AND AM e
RECEIVER

The first packet size Receiver of its
type allowing you to ‘*‘tune-in*
anywhere to the entire air-to-
ground, ground-to-air communica-
tions band covered by 108-137Mc/s
in addition to full AM medium wave
band cover of 535-1606Kefs. An
extremely sensitive 10- transistor
and 2 dinde, superhet circuit plua 1 f
variable capacitorand L thermister.
Intermediate frequencies: AM-455
Kc/s; VHF-10-7Mcj/s.  Qutput
power: 200mW. 2}in. Permanent
Dynamic 8 ohm speaker, earphone
also provided for “sllent’ Hstening.
A bullt-in ferrite rod aerial Is 3
provided for AM reception and a fuily dircetional telescopic antenna for VHF reception—
the latter when collaysed neatly clips across the top of the set. Power is from 4-1-5v
penlight cells and & jack socket for counection to a sultible AC converter is also provided.
The Model TV-1008 is extremely well made and finished in grey plastic with metallic
blue speaker bafle, chrome telescopic antenna; attached wriat strap i3 also provided.
Size 83 x 31 x 11in. Complete with batterics, magnetic earphone, instroctions and circuit
data.

Lasky's Price £11.10.0 r. « = 5.

MIDLAND Model 10-502 VHF
AIRCRAFT BAND CONVERTER

An entirely new item for the radio enthusiast bringing instant
reception of the ground-to-air, air-to-ground wavehand. For use
with any standard AM or FM radio covering 535 to 1805Kc/s, 88
to 108Mc/s respectively—with no electrizal conversion or connec-
tion required. The Model 10-502 (self powered by one 9V (PP3
type) battery) is merely placed close to the receiving set and then
tuned over 110 to 135Mc/s which covers the whole aircraft com-
munications band. Volume and reception effectiveness is adjusted
by moving both sets to the most favourable position and balanc-
ing the vol. controls of each accordingly. The Model 10-502 has a §
smartly Jdesigned black plastic cabinet with brushed metal front f
paneland 18in. chrome telescopic antenna, size only 4 x 23 x 23in.
(inc. knobs). Complete with battery and tull instructions.

Lasky's Price 79/6 rost 3
REMOTE CONTROL SWITCHING SYSTEM

An extremely compact, simple to use and install
remote switching system for use with a wide
range of mains operated equipment. High freq.
signal from the transmitter is relayed to the re~
mote switching nnit via the AC malins circuit into
which the units are plugged—providing instant
onfoff—offfon control of appliance. Spec.: 3
transistor and 1 diode circuit. Frequency 190K c/s
(pre-set). Power 220/240V AC, 50/60c/s. Max.
power of equip. to be switched—300W plastic
cabinets size: 5fx2]1x1}n.,.each with neon
{ndicator lamp. Comp. with flex and instructions.

Lasky’'s Price £7.19.6 »ost 5

STEREO MOVING MAGNET4CARTRIDGE
Model' AD-76K

Lasky's arve first again with this new high compliance moving
magnet stereo cartridge that really breaks the quality/price
barrier. The performance of this cartridge is equal to otbers
costing many £'s more and will bring out all the subtleties of the
finest microgroove recordings and is suitable for use with all the
latest high sensitivity amplifiers. BSPECIFICATION: Diamond
8terec LP stylus. Compliance 10 x 10%cm/dyne. Frequency
response 20-20,000¢/s. Channe] separation 20dB. OQutput 7mV.
Tracking pressure 2 grammes +0-5grm. Standard }in. mounting.
Total length (inc. pins) 13/,4n. Replacement Diamond stylus
&vailable. Fully guaranteed.

Lasky’s Price 85/- rost2-.

High Fidelity Audié Centres
42 TOTTENHAM CT. RD., LONDON, W.1 Tel

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

118 EDGWARE ROAD, LONDON, W.2 Tel.: 01-723 9789

Open all day Saturday, early closing 1 p.m. 'I:hLJrsday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST, TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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SPEAKER SYSTEMS

THE CAXTON COLUMN THE MILTON. A

is a colwmn cabinet.  Hi-Fi  Bookcase
x5 x Biin., filed  Cabinet. Size § x
peakers This will 5 6in,, with 5in.,
IO watts and will  speaker. Finished
impm\: the yuality of in Teak cloth
any tape recorder, or with bold silk
recordt player. Finished front 30/-. P. &
in wood grain cloth and
satudstone Vynair. A reat
bargain at 58/6. P. & P.

10/6.

THE IMP, Extension

_'_'_,_,_,-o-—-:.-.— Speaker Cabinet. Wedge

ggntha,pul size x 6iin.

fitted X 4in. speaker.

& (,o\‘m-wl with attractive

walnut with fawn Vyna.lr

-1 front. Keyhole slot in

&' back. Only 25/6. P. & P.
4/6

THE STEREQ. A superior exten-
sion sgpeaker cabinet fitted with
two 7 x 4in., speakers. Size 16 x
9 x 8%in. Finished in fawn
DUO. Wedge shaped Spea- Vynair with natural/teak ends.
74 ker Cabmet. Size 72 x 73in. £3. P. & P. §/-.

fitted x 4in. speaker.
Covered in attractive two
j tone Vynair. Price 32/6.
i [ P. & P. 4/6.

CLARENCE. Extension Spea- ;
ker Cabinet fitted 8 x 5in.

JACKSON

the big-name in PRECISION components
MINIATURE TUNING CAPACITORS

TYPE “00" -

The Jackson ‘O’ range
contains six basic types of
different air-dielectric
tuning capacitors with a
wide variation of capacities
available in each type. In
addition, there are optional
extras such as concentric-
spindle slow-motion drives,
built-in trimmers and
plastic covers. The
maximum capacitance per
section ranges from 12, 18 or 24 pF for FM types to 420
pF for AM types.

gpeaker, (3 ohms imp.) and
volume control . Size 104 x84 x

THE SCO'TT. Table top or wall

mounting Speaker. Size 164 x
104 x 64in., tapered as illustr-
ated.Fitted 181 x 8in. Speaker
with volume control. Finished in teak
cloth and contrasting Vynair, (Please
state 3 or 15 ohm imp.) £4.5.0. P. & P.
7/6.

43in. Finished in black and
irey Vynair. 45/-. P. & P.
16

All cabinets are new and speakers
are mounted on }in, chiphoard
baffles. All speakers ex TV re«
conditioned hi flux magnet. All
carefully tested before despatoh.

SPEAKER ENCLOSU RES

The Tennyson. Wedge shape
for table or wall mounting
134 x 16 x 8%in. Cut out for
13 x 8in.speaker with port,
Finished wood grain cloth
and matching Vynair. £2.2.6
P. & P.7/6.

The Vemon Table top or
‘wall mounting enclosure for
13% x 8in., speaker (Similar
to The Scott illus. above).
87/6. P. & P. 6/-.

The Haydon. 16 x 15 x 74
in., wood grain cloth and
contrasting Vynair covered

The Baker. Size 8 x 15§ x
23%in. Teak veneered top
and sides. Fawn Vynair
covered front. Cut out for
12in. speaker and 3in. twee-
ter with port and infernal teak finish for 183 x
bass reflex board. Fitted 8in. speaker also cut
rubberfeet. £6.15.0. P. & P. out for tweeter, suitable for 12in. speaker,
£3.15.0. P. & P. 8/6. 7216. P. & P. 9/-.

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 10in. round, 10 x 6in. 3
ohm, or 15 ohm, 48/6, P. & P. 3/6. 8in. round 15 or 3 ohm, 42/8, P. & P. 3/6. E.M.1.
134 x 8in. 15 or 3 ohm 45/-, P. & P. 3/6. E.M.L. 3in. tweeter, 15/~ P. & P. 1/6. E.M.I.
134 x 8in. fitted two 21in. tweeters. 156 ohms, 77/6. P. & P. 4/6. E.M.1.,13} x 8in. (15
ohm) Hi Fi Quality, £5,19.6. P. & P. 4/6. E.M.I., Woofers, 6} x 6}in. square. 8 ohm.
59/6.P. & P. 4/6. B,M.I. Crossover, 16/6, P. & P. 1/- EAGLE Crossover units, 3 or 16
ohms, 14/8, P. & P. 1/-. Bakers 12in., 25 watt, 15 ohm, £6.6.0. P. & P, 3/6. All other

The Cowdrey. Corner
Cabinet in nataral

speakers supplied—Goodmans, Ba.kers, W.B., Wharfeda]e Hagle, Tripleton.

VYNAIR Widths fmm 40 to 54in,, 16/6
ya. off roll. P. & P, 1/9. } y&rd 8/6.
P.&P.1/9.8end 1/- stampsiorsamples
SPEAKER MATCHING TRANS-
FORMERS. 3, 7, 15 ohms, 8 watt, 11/6.
P. & P.1/6.

CARTRIDGE: Reuter STD/2, 17/6.
GP91/1, 20/-. Mono Sonotone, 2TRS,
18-, Acos GP67/2 high output, 18/6,
P.&P. 1/,

MICROPHONES: Xtal Hand Mikes.
B1201 with stand, 54/6. P. & P. 3/6.
ACOS Mike 45, 21/-, ACO8 Mike 40,
18/6. Dyn. Mlke DM-391, 30/-. CM21
Xtal 12[6 Telephone Pick-up, 10/8.

& P. 1/-. Xtal la.pel Mike, 7/6. Guitar
Mlke 12/6.P. & P.1/-.

SISTOR ELECTROLYTICS: 1, 2,
4, 5, 8,10, 16, 25, 32, 50, 100 mid 15 volt
working, 1/8. P. & P. 1/-. 260 mid DC,
3/=. 500 mfd 12v, 8/-. 500 mid 25v DC,
3/6. P. & P. 1/,

BROADWAY

EARPIECES WITH CORD and 3-5 mm.
plug. 8 ohm magnetic, 3/-. 250 ohm, 4/-,
180 ohm with-clip, 6/6. Xtal. P. & P, 6d.
TRANSISTOR SPEAKERS 8 ohm 2in.,
8/6. 3in., 10/6. 34in., 13/6, P. & P. 1/~.
FERROX RODS: 6x5/16m £ 4*x sm ®
%I/- 6\:8111 2/6;8 x 3in., 8/~. P. & P.
FERROX RODS WITH COILS, 41 x §in.,
8/6; 8 x %/)4in., 5/6; P. & P. 1/- each.
ROTARY SWITCHES: 2 Pole Mains
8witch, 8/-; 1 pole 12 way, 2 pole 2 way,
3 pole 3 way, 8 pole 4 way, 4 pole 8 way,
3/6 each. P. & P. I/-.

PIANO KEY PUSH BUTTON SWIT-
CHES, 7 button inc. mains on off. 6
banks of 6 P.C.0.,8/6. P. & P. 1/-.
SIEMENS CONTAGT COOLED RECTI-
FIERS, 250v. 350mA.,4/6. P. & P. 1/-.
VACUUM CLEANER LEAD. 74yds. twin
cable with moulded 5 amp. two pin plug.
4/6.P. & P. 1/6.

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)

Y Type OO miniature twin capacitor at 12/6-each
Y Type OFM two-gang for FM at 12/9 each
Y Type O two-gang for AM at 12/9 each

Write for literature

JACKSON BROS. (tonnon) LTD. (Dept. P.W.)
KINGSWAY-WADDON, CROYDON, CR9 4DG
Phone Croydon 2754-5 (01-688) Grams: Walfilco, Croydon

U.S. Office:—M. SWEDGAL
258 Broadway, New York. N.Y. 70007

TELEVISION BARGAINS

Due to Bulk Purchase we offer Ex Rental 12
channel T.V.s.” Well maintained and tested.
Tubes 100% guaranteed. Slimline 17” Peto
Scott 732, Ultra V17/70, Regentone 7en 17,
Cosser 874, Alba T44, F.M. all £8.0.0. each.
21”7 Ultra V21/70 £12.0.0. Semi slim 17~
Alba T655, Regentone 7en 4 7en 8, Sobell
T178, T179, Bush TV85, £7.0.0. each.

Many others available, all worth double
Carriage £1  Terms C.0.D., CW.0.

We stock all spares for most pre-1962 T.V.s
Send S.A.E. for price list to:

D. WEBB
58 Chanterlands Avenue,

. Hull, Yorkshire.
Tel: Hull 43281 and 36016
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STEREO
DECODER

Model A1005M. Simple
instructions to convert any
FM tuner. Max input 100
m volts. Power supply 8-14 |
volts, Mains or batt. (5mA
at 12V.) Output 15 x
input. 4 transistors (2 each)

Transistorised

CALLERS WELCOME Demonstration without

Bno 258-202; 2SB-186., 7

v :

SAYE obligation atall s IN34 (six) INGO

£2.10.0. branches SAVE 34/— 5 Gns
Keen offer if purchased
with A1005 tuner making

STEREO TUNER 11 gns.

This beautifully compact 6
transistor machine (size 6 x 4 x

MODEL 2iin.) will give quister, more
A1005. interference free reception, Months
oltuse f;ﬁm a standard 9 vol: batteit)y

or its small power requirements ¢an be

HIGH QUALITY: drawn from any amplifier. Low noise
LOW NOISE: .tlrgg. chang[er. stgxoutlzhz g%an tutning
ceding no less than three I.F, stages

BATTERY OR MAINS ocoupled to a double-tuned diseriminator
OPERATION terminating in an L.F. stage giving ample

output for all guality amplifiers.

REDUCE. PRICE DUE fﬁ‘]gﬂ

TO HUGE SALES

(3 FOR £19)
CABINETS
GUARANTEED TOP QUALITY 5 q
I finish. Con-
Mullard Matohed Output Kits 0C18D 49 /6 !:‘32522 gtla:el;';: _?mii;;l::tr.s?:: tfogin’f‘?lsﬁ?.nx
EX. Kils 004, 0045 (@ 5 trans- {1 /- %n'xdgefp&lgzlngflzﬂscgﬂwﬁ%fhﬁripwéghegﬁ
AFIR 17/ GETUS 8/ 0085 1216 | | ShBiAroooritl sise ot Phpin x am. ol
ATL4  6ls  GETLIE 10/~ 0044 4/~ || gy guality chrome Sttings, Will taks simosi
AFll5 8/ MATI21 8/6 0045 3/8 || y5 autochanger or tape deok.
AFil8 6/6 OA5 8/~ 0071 4/~ | | Apnrox. halt price at £3.19.0
AFLLy 8- OAL0 6/~ 0C72 &/ || DRl butless chrome, takes
ﬁg{g - 0A7 g/g 0073 7/8 )| 7% 4'speaker, £2.19.9
0107 306 oass ok 944 78 |lmoNo PORTABLE CABINETS. BSE,
BSY65 5/~ OA95 2/6  OCSID 4/8 tape deck or single record player, 19/6
FXA148 7/- OA2 3/6  OCS2D 5/— new, attractive finish, haif price. /
GET111 8/8 oclg 19/6 0C170 5/6 AUTOCHANGE PORTABLE CABINETS,
GET113 4/- 008 6/- 0C171 8/- fAstu.se:tl on 18 hgns. reeord 1inflayet. Due1 2"
orfunate urchase we offer eomplete
SILICON RECTIFIERS with motor board and all Aties oL
Guaranteed performance. Top ofakes. Tested at only 49/ -
250v. working, PLEASE NOTE. 4 wide fange of cabinels
100mAI6 2/’9 500mA. 5/ \| to callers at all branches.
(3 for 6/6) (3 for 12/6) -
100 HI-STABS 9/-
BARGAIN PARCELS | 1% 5% 1000 tosma.
5 ) P . e . C0-AX, low ioss, 6d. yd., 25 yds, 11/6;
LE coils, 50 yds. 22/-; 100 yds. 42/6. Plugs 1/8.

plug/sookets, knobs, pots, condensers, resistors, nuts,
bolts, eabinet fittings, switches, transformer choke,
reotifier, transistors at a small fraction of list value,
Due to heavy demand we now pack them in several
sizes—be amazed—iry one now.

100 RESISTORS 6/6
S1ZES—}-3 watt.

MICROPHONE CABLE. Highest quality,
black, grey, white, 9d, per yard.

8 ibs. (post 3/-) 0f-
a5, Gost Sy oo 17181100 CONDENSERS 9/6

Miniature Ceramie, Silver, Mioa eto., SpF
to 5 F, LIST VALUE OVER £4,

25 ELECTROLYTICS
Assorted 2 to 500 mid 6 to 400
volt. LIST VALUE OVER &£5,
50 TAG STRIPS

Mixed sizes 2 to 15 way.

25 POTENTIOMETERS
Including with switch, long and
short spindle, pre-sets, Iog and lin.
unused, 1k-2mg.

LIST VALUE APPROX, #4.

CONNECTING WIRE
P.V.C. Bright Colours. Five 25t

9/6

NITS 7/6

FANTASTICALLY POPULAR

* TAPE %

We offer you fully tensilised polyester/mylar
and P.V.C. tapes of identieal quality hi-fi, wide
range recording characteristios as top grade

9/6

tapes. Quality control manufscture. They

are truly worth a few more coppers than 4/-
aoetate, sub-standard, jointed or cheap imports

TRY ONE AND PROVE IT YOURSELF.

coils only.

Postages 1]= reel.

Post Free less 5% on three reels.

Quantity and Trade enquiries invited.

NOTE. ZLarge tape stocks at all branches.

“TRADING

BY RETURN OF POST—GUARANTEED 3 MONTHS
Satisfaction or Money Back Guarantee on goods if returned unused within 14 days
ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE
TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2-11 6d. per valve, Free over 12

2/8168J7GT 6/6[30FLL 14/- ([EBF88 7/6 PZ30
5/6|6SL7GT 6/6(30L15 16/- |ECC40 10/6 P61
6/-{6SNYGT 5/6|30L17 15/- |ECC81 TDD4 8/6
3Q4 7/-|6U4GT 12/-i30P4 14/- T14/18 8/~
5046 V6G  §/-130P12 12/- U5 15/
5Y3GT 6VBGT 7/6|30PL1 15/- /6 1 U268
5Z4G X 30PL13 16/- /6 | U35 K
5Z46GT 30PL14 16/- U3y
6/30L2 35A5 11/- 719l
B8AKS5 35L6GT 8/6 028t
6AQ5 7 7/8|35W4  5/6 282 |
6ATE 3575 9/6
6AUG 35Z4GT 6/9
6BAG 6
8BE6 S0L6GT 8/6
6BH6G 6
6BJ6 185BTA 20/6
6BR7 807 9/6 |E
6BRS /8955 3/
6BW6 956 8/-
6BW7 CL33 17/6
604 CY3L 8/8
651 DAFSS 716
D,
6F11 DF96
DK91
6F15
655 DK92
3
DK96
6F4
DL92
635G DL9L
(HE /8| DLo6
GIJ{’,’%I EABC30 356
BK7GT -
sxggvr EAF42 9/~ e
L1 EB4l  6/- |Ems5
6LBG EB9L  3/6 (g
8L18 25L6GT 7/-|EBC33 8/
6LD! 256Z4¢ 7/6 | EBC41 10/8
6P25 30015 14/-EBCSL 7/9
6Q7G  8/6130017 14/-|EBFS0 7/8 |E
8Q7GT 8/9130F5 14/-'EBFS3 8/-

HIGHEST QUALITY—
COMPARE OUR PRICES

Tubes

) GUAR_ANTEED
Carr. & Ins. 12/6 o 6 Months 12 Months
MOST MULLARD, 12in, £2. 0.0 f£3. 0.0
MAZDA, COSSOR. 14in. £2.10.0 £3.10.0
promiogs W= 16-17in.  £3. 5.0 £4. 5.0
FERRANTI TYPES 18in, £3. 5.0 f£4. 5.0
PROCESSED IN 2Tin, £3.15.0 £5.15.0
S wn 23in, £3.156.0 £5.15.0

SATISFACTION GUARANTEED

NOTE: ALL TUBE ORDERS
ONLY TO PORTSMOUTH BRANCH PLEASE

JUST OUT — SEND NOW FOR
Special

FREE Frog LisT ITEY o |

SEND SAEQR CALL ATANY BRANCH FOR YOURS

Scores

: NAME :
| ADDRESS i
i I

U glock capitals Prease Pwrz |

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletone, Linear, Rogers, Truvoz, Fer'rograzzh, Wharfedale, efe., ete,
Post 1 1b. 1/6, 13 1b. 2/6, 2 Tb. 2/9, 4 1b. 8/3, 6 Ib. 4/-, 14 Ib. 5/6. CALLERS A very wide range of electronic components await

Standard Play . Long Play you at all branches. Your enquiries welcomed.

g a | T v

in, . in. . = 10 Tottenham Court Road, W,1,
Sin. 600t /6 | 5in. 900ft.  10/6 3 o
o L - LONDON =iz &

in, S . ySU01G. 850-352 Fratton Road

- Double Play Triple Play 3
ggn gggg g;—- ggn. 1 gggg ég’— k Po RTS M 0 UTH Tel. 22084

1. — | 5in. 1, . 5
5in.  1,200it 15/~ | 52in. 2,400it. 34/- 72 Bast Street,
53in. liiggg: ég;ﬁ 7i‘n.Q %,60%‘:- i 44/- S 0 U THA M PT 0 Tel. 25851

in. 2, o - uadrup) a;
i | 8in. 6005t, y8/6 Park Crescent Place,

BRIGHTON
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Here's What's NEW from HEATHKIT
in SOLID STATE RECEIVERS

AVAILABLE AS EASY TO BUILD KITS OR READY-TO-USE MODELS

Kit K/AR-14 Ready to use A/AR-14

£54.0.0 ) £75.0.0

Cabinet £4.10.0. extra

Kit K/AR-17 Ready to use A/AR-17
£39.0.0 s £59.0.0

Cabinet £3.10.0. extra

Kit K/AR-27 Ready to use A/AR-27

£22.10.0 &  £32.0.0

Cabinet £3.10.0 extra

SET-UP.

BERKELEY LOUDSPEAKER SYSTEM

Use two for stereo. Best performance from a slim-line cabinet. Uses less

than 1 sq. ft. of floor space. Available in Teak or Walnut finish.

Kit Ready to use
£21.4.0 i £24.0.0 %

CHOOSE A QUALITY
HEATHKIT LOUD-
SPEAKER SYSTEM
TO GET THE BEST
FROM YOUR AUDIO

Top Value in a 30 Watt FM Stereo
Receiver, AR-14

@ 31 transistor, 10 diode circuit for cool, instant operation with the
transparent, natural sound only transistors can deliver @ +-1dB, 15
to 50,000 Hz at 10 watts per channel continuous (20 watts total),
15 watts per channel |HF music power (30 watts total) @ Wide-
band FM/FM stereo tuner plus two preamplifiers and two power
amplifiers. @ Front panel stereo headphone jack. @ Compact—ijust
3%2” H x 153” W x 12” D. @ Custom install it in wall, your own
cabinst, or use as a free standing unit. @ Build it in 20 hours.

Kit K/AR-14 (less cab.) kit £54.0.0. P.P. 13/6
A/AR-14 (less cab.) £75.0.0. P.P. 13/6
Cabinet extra: Teak or Walnut finish £4,10.0

Unbeatable Value in a 14 Watt FM
Stereo Receiver, AR-17

@ 28 transistor, 7 diode circuit for natural transparent sound,
instant operation, long trouble-free life. @ 14 watts music power,
10 watts RMS from 25—35,000 Hz at +1dB. @ Automatic stereo
indicator light. @ Adjustable phase cantrol for maximum separation.
@ Complete front panel controls. @ Flywhsel tuning. @ All critical
circuits including FM “front-end” factory assembled and aligned.
@ Circuit board assembly. @ Compact 103" D x 3" H x 12" W.
@ Front panel stereo headphone jack.

Kit K/AR-14 (less cab.) kit £39.0.0. P.P. 13/6

A/AR-14 (less cab.) £59.0.0. P.P. 13/6
Cabinet extra: Teak or Walnut finish £3.10.0

A Quality Table Radio FM Mono
Receiver, AR-27

@ 13 transistor, 6 diode circuit for high-fidelity sound reproduction,
long life, low heat, freedom from hum, and service-free operation.
@ 7 watts music power. @ £1dB, 25 to 60,000 Hz at 5 watts.
@ Input connectors for phonograph and auxiliary signals. @ Com-
plete front pane! controls. @ Flywheel tuning. @ Preassembled and
prealigned FM tuner, all other critical parts factory aligned. @ Easy,
circuit board assembly. @ Compact bookshelf size. @ 3-way
installation . . . wall, free standing or in a suitable cabinet. @ 117 v.
A.C. or 210/240 v. A.C., 50 Hz operation.

Kit K/AR-27 (less cab.) kit £22.10.0. P.P. 10/6
A/AR-27 (less cab.) £32.0.0. P.P.10/6
Cabinet extra: Teak or Walnut finish £3.10.0

See how easy it is to build
any Heathkit model. Purchase
a manual only. British man-
uals 10/- each. American
manuals £1 each incl. P.P.
Price of manual deductable
from kit if you buy later.

Asrombling
and
Using Yeur._

Showrooms: LONDON, Tottenham Ct. Rd. BIRMINGHAM, St"Martins Hse. GLOUCESTER Bristol Rd.
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HEATHKIT Models for Family Entertainment

OFFERS THE BEST IN SPECIFICATION AT LOWEST COST

Latest STEREO TAPE RECORDER, STR-1

Fully portable—own speakers
Kit K/STR-1

£58.0.0. P.P. 10/6
Ready-to-Use A/STR-1
£72.0.0. P.P. 10/6

FOR THIS SPECIFICATION

4 track stereo or mono record and play-
back at 7%, 3% and 1Zips. Sound-on-
sound and sound-with-sound capabili-
ties. Stereo record, stereo playback,
mono record and playback on either
channel. 18 transistor circuit for cool, instant and dependable operation.
Meaving coil record level indicator. Digital counter with thumbwheel zero
reset. Stereo microphone and auxiliary inputs and controls, speaker/
headphone and external amplifier outputs . . . front panel mounted for
easy access. Push-button cdntrols for operational modes. Built-in
stereo power amplifier giving 4 watts rms per channel. Two high
efficiency 8 x 5in. speakers. Operates on 230V a.c. supply.

Versatile recording facilities. So easy to build—so easy to use.

TN e T T T IRH TR

Latest STEREO AMPLIFIER, TSA-12

12 x 12 watts output.

Kit K/TSA-12

£32.16.0. /ess cabinet. P.P. 10/6
Cabinet £3.16.0. extra
Ready-to-Use A/TSA-12
£39.10.0. P.P. 10/6

FOR THIS SPECIFICATION

17 transistors, 6 diode 4+ circuit. 1dB, 16 to 50,000 Hz at 12 watts
per channel into 8 ohms. Quiput suitable for 8 or 15 ohm loud-
speakers. 3 stereo inputs for Gram, Radio and Aux. Modern low
silhouette styling. Attractive aluminium, golden anodised front panel.
Handsome assembled and finished walnut veneered cabinet available.
Matches Heathkit models TFM-1 and AFM-2 transistor tuners.

Full range power . . . over extremely wide frequency range. Special
transformerless output circuitry. Adequately heat-sinked power
transistors for cool operation—Ilong life, 6 position source switch.

RN RnAI AR AT T TR

RADIOS for Luxury Listening

““OXFORD” PORTABLE UXR-2

This De-Luxe, 7 transistor, 3 diode portable
radic covers long and medium wave-bands
with an easy-tune dial and uses battery-saving
circuitry to ensure longer life and more hours
of listening pleasure. Choice of Brown or
Black real leather case.

Kit K/UXR-2 £15.10.0. P.P. 6/—
Ready-to-Use A/UXR-2 £17.10.0. P.P. 6/—

:'

Oxford

PORTABLE UXR-1
This luxury 6-transistor, 1 diode receiver covers
long and medium wavebands. Its robust case
, is now available in real brown leather or
choice of colours: Navy blue, coral pink, lime
green (please state second choice).
Kit K/UXR-1 £12.8.0. colour case. P.P. 4/6
Ready-to-Use A/UXR-1 £14.8.0. P.P. 4/6
Kit K/UXR-1 £13.8.0. real leather. P.P. 4/6
Ready-to-Use A/UXR-1 £15.10.0. P.P. 4/6

_UXR-1

O Enl

Latest Portable Stereo

Automatic playing of 16, 33,
45 and 78 rpm records. All
transistor—cool instant opera-
tion. Dual LP/78 stylus. Plays
mono or stereo records. Suit-
case portability, Detachable
speaker enclosure for best
stereo effect. Two 8in. x 5in.
special loudspeakers. For 220-
250V ac mains operation. Over-
all cabinet size 15+% x 3% x 10%in.

Record Player, SRP-1

Compact, economical stereo and mono record playing for the whole
family—plays anything from the Beatles to Bartok. All solid-state
circuitry gives room filling volume.

Kit

K/SRP-1 £28 . 6 . O

Ready-to-Use A/SRP-1
incl. P.T. £35.4.0. P.P. 10/6

g R T I

High-performance CAR RADIO, CR-1"

Superb long and medium . wave
entertainment wherever you drive.
Complete your motoring pleasure
with this compact outstanding unit.

8 Latest semi-conductors {6 transistors, 2 diodes). For 12 volt positive
or 12 volt negative earth systems. Powerful output (4 watts). Pre-
assembled and aligned tuning unit. Push-button tone and wave change
controls. Positive manual tuning. Easy circuit board assembly.

Instant operation, no warm-up time. Tastefully styled to harmonise
with any car colour scheme. High quality output stage will operate two

Ty i e s e s e s e i G . e ht

DAYSTROM LTD., Dept.
GLOUCESTER Tal, 28451

loudspeakers if desired. Can be built for a total price.

Kit K/CR-1 (incl. speaker) £14.12.0. incl. P.T. P.P. 4/6
Ready-to-Use A/CR-1 (incl. speaker) £19.12.0. incl. P.T. P.P. 4/6

R AR TN AT
‘Mohican’ General Coverage Receiver, GC-1U

Powerful 10 transistor, 5 diode circuit.
Tunes 580 to 1550 kHz and 1-69 to 30
MHz in five bands. Bandspread on all
bands. Fixed-aligned ceramic [F trans-
filters for best selectivity. Pre-assembled
and aligned ‘front-end’ for fast, easy
assembly. Built-in 6 x 4in. speaker. Tuning
meter for pin-point tuning. Completely
self-contained for portability-——can be
operated on 230 volt AC with Model
K/UBE-1. Kit £2.17.6. extra.

Kit K/GC-1U Ready-to-Use A/GC-1U
£38.8.0. £46.8.0. P.P.10/6

OTHER MODELS FOR SW LISTENERS

Gen. Cov. Receiver RG-1 Kit £39.16.0. P.P. 9/-
SW Receiver GR-64 Kit £22.8.0. P.P. 9/~
SW Receiver GR-54 Kit £50.2.0. P.P. 9/-

PW12

disf . plus packing and carriage.

Nams

Piease send model (s)
[ Pleasa send FREE Haathkit Catalogue.

Address

{Plaase Print)

City

Prices and specifications subject to change without notice.
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I & ” ” @ BA] er! {-Fi—The Baker Sel-
DULCI HI-FI AMP. RECORD PLAYER AMP. _SOLENT hurst Stalwart, 12m round, 15 watt rating.
STEREO 7w X 7w ) 8 Scandinavian style speaker | SONOTONE [ 12,000 lines gauss, 3 or 15 ohms, response 46—
MODEL 207 As fitted to most popular| system (teak). Full maker's 13, 0000}{;s JEasal sonnnie] 1435500/5, solid alumi-
g : ) ) . nium chassis. Our price
Usual price re(,:ord p]ayers' Our Barga!n Igr:'a)l:asr:’;eseOhﬁswvavt;o?::p;;d 9TA-HC Brand new, 12 months’ unconditional gnarantee.
£19.19.0 Price 69/6 only. Fully Uit} 10,000 gauss. Tweeter 3. | diamond  J™ME 0 o o E e B
e i ; R -Fi—! K
Our big discount and tgsted. E_L84 output. | Frequency response 40 ¢/s- 50/- ;,um“t it Gxﬁfpeég 190 lfmmd* st
prl'ce 230-240V mains operated. e PRIC:01KCIGS. g(x)tlixg,o'}g ;)00 lllngs glauss, 15 m resﬁsonse
A S — 8 Gns. cfs, solid aluminium sis, eavy
163 guineas ﬁ .confrolds onl.,3 6tone onl oUr' PRICE 11 GNS. plus 2/6 p/p. | ity sone. Gur frice £4.19.6.
plus 10/- p/p. ying lead. P/p. 3/6. +10/- p/p. l,.IBPA-nen;ienew,lznnzml:hs uneonditional guarantes.
L=

BUDGET HI-FI SYSTEM

BARGAIN—CHANGER DECKS AT YOU WON'T FIND A BETTER BARGAIN—ANYWHERE!

LOWEST PRICES EVER TELETON F2000 STEREO (MULTIPLEX) C
f AM-FM TUNER AMP. £35.8111 O OUR PRICE
Plinth WB1 GARRARD 1025 p/p.7/6 £8. 0.0 TELETON $1003 SPEAKER M
£2.15.0 GARRARD 2025 p/p.7/6 £8.10.0 § ENCLOSURES (PAIR) £913.6 P 5 9
Cover SPC1 AT60 Mk. 11 p/p- 8/6 £13. 0.0 | GARRARD SP25, SONOTONE 9TA. DIAM. L GNS.
£2.15.0 SP25 Mk. 11 p/p. 8/6 £12.10.0 | PLINTH TO MATCH £221.4 E FREE
BSR UA25 p/p.7/6 £6.15.0 T DELIVERY
TOTAL £67.39 E

EMI HI-FI SPEAKERS
13 x 8in. 47/6, p/p. 5/-. 13 x 8in. plus 2
twr.57/6, p/p. 7/6.8 x 5in., 7 x 4in. 22/6,
p/p. 3/6. Catalogue, full spec. on request.
Distributors for EMI Sound.

Beautiful oiled teak enclosure
to suit EMI 13 x 8in. speakers.
Retail value £8.15.0. Our low-low
price ONLY 99/6 plus 8/- p/p.

FULL EAGLE RANGE TUNER UNITS,
AMPLIFIERS, MICROPHONES, SPEAKERS,
ACCESSORIES, etc. All less 15%.

INTERNATIONAL MAGNETIC TAPE BASF TAPE 33} OFF
Standard Long Play Double Play Standard Long Play Double Play
5 600ft. 10/— | 900ft. 13/6 | 1200ft. 17/- 5” 600ft. 12/6 | 900ft. 17/- | 1200ft. 27/6
53” | 900ft. 13/6 | 1200ft. 16/6 | 1800ft. 21/— 537 | 900ft. 17/- | 1200ft. 21/6 | 1800ft. 36/—
7| 1200ft.__.15/— | 1800t 17/6 | 2400ft. 26/ 77 | 1200ft.  21/6 | 1800ft. 33/~ | 2400ft. 52/6
POST & PACKING 2/-. OVER £5 FREE Thank you for reading our advertisement.
S.B.E. Atlas House, Chorley Old Road, Bolton °:5"

MARTIN IS HIGH-FIDELITY

The first and still the most
satisfactory unit assembly system

F. M. TUNER

For many years now Martin Electronics have
been prod highly effici and d dabl
prefabricated module-type units for simple
assembly into reasonably priced high fidelity
systems. Many purchased at the time of the intro-
duction of the Martin Audiokit system are in
regular use to this day, completely justifying our
claims for years of trouble-free service. No system
gives you wider flexibility in the choice of units
available than Martin and all equipment conforms
precisely to stated specification. When new units

are introduced, they are designed for addlng to
those produced so far, making it easy and eco-
nomical to extend and improve your existing
Martin Audiokit set-up. Anyone ¢an assemble
Martin equipment with ease and the fore-
knowledge that when finished, he wlH be In
possession ofa true hi-fi assembly of the very best
kind which looks and sounds completely pro-
fessional in every way—and MARTIN AUDIOKITS
remain as ever, the units that have true add-on
ability.

STEREQ CONTROL
ASSEMBLY

AMPLIFIER SYSTEMS e TUNERS ¢ RECORDERS

UNITS INCLUDE:
5-stage input selector
Pre-amp tone controls
10 watt amp. (3 ochms)
10 watt amp. (15 ohms)
Mains power supply
F.M. Tuner
Trade engquiries invited

154/5 HIGH STREET, BRENTFORD
MIDDLESEX.  /SLeworth 1161/2

4

MARTIN HIGH-FIDELITY -AUDIOKITS
cover the widest possible range of require-
ments. They are available for Monao, and can
be doubled up for conversion to stereo, or as
complete stereo units. 3 ohm and 15 ohm
systems. Special pre-amp for low output
pick-ups—escutcheon panels to suit the
arrangement you choose. Tuner is styled to
match.

Start by sending for leaflets at once

MARTIN ELECTRONICS LTD.

MARTIN ELECTRONICS
154 High Street, Brentford, Middlesex

Please send Audiokit Hi-FitF.M. Tuner/Record-
akits Leaflets. (Strike out items not wanted)

Name

Address

PW12
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THE CLASSIC

Controls: BSelector switch Tape speed pjs
equalisation switch (833 and 7} i.p.s.)
Volame. Treble. Bass. 2  position |

Specification: Sensitivities for 10 watt output s
at 1EHz. Tape head: 3mV (at 83 i.ps.).
Mag. P.U.: 2mV. Cer, P.U.: 80mV. Radio: 100mV.
Auz.: 100mV. Tape[Rec. output: 100mV. Equalisation for each inpul
is correet to within 4 2dB (R.I.A.A.) from 20Hz to 20KHgz. Tone

conigol range: Bass + 13dB at 60 Hz. Treble + 14dB at 15KHz. Total distortion: (ior
10 watt output) «<<1-59% . Signal noise: <—60dB. A .C. mains 200-250v.

Size 123in. long, 4}in. deep, 2in. high. Teak finished case. Price 8 gns. p. & p.free.

THE DORSET (600mW output)

7-transistor fully tunable M.W.—-L.W. superhet pertable
—with baby alarm facility. Set of parts. The latest
modulised and pre-alignment techniques makes this
simple to build. Sizes: 12 x 8 x 3in.,

MAINS POWER PACK KIT: 9/6 extra.

PRICE £5.5.0 plus 7/6 p. & p. Circuit 2/6 FREE WITH PARTS.

THE ELEGANT SEVEN MK. Il (350mW output)
7-transistor fully tunable M.W.-L.W. portable. Set
of parts. Complete with ail components, inclading ready
efched and drilled printed circuit board—back printed
for foolproof construction.

MATNS POWER PACK KIT: 9/8 extra.

Price £4.9.6 prs7/570. & p.
Circuit 2/6 FREE WITH PARTS.

X101 10W SOLID-STATE HI-FI AMP WITH INTEGRAL PRE-AMP

Specifications: RIMS Power Ouiput (into 3 ohms speaker):
10 watts continuous (sine wave), 18 watts music power.
Sensitivity (for rated output): 1mV into 8K ohms (0-38 micro-
amp). Total Distortion at 1Khz): at § watts 0-359%, at rated
output 1-5%,. Frequency Response: Minus 3dB points 20Hz
and 40Khz. Speaker: 5—4 ohms (3-15 ohms may be tsed). Supply
voltage! 24V d.c. at 800mA (6-24V may be used).

Control assembly: including resistors and capacitors.

1. Volume: PRICE 5/-.

2. Treble: PRICE 5/-.

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

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

P101 M (for mono) 35/- plus 4/6 p. & 1.

Price 49/6
plus 2/6 p. & p.

P11 8 (for stereo) 42/8 plus 4/6 p. & p.

THE RELIANT 10W SOLID-STATE HIGH QUALITY AMPLIFIER

SPECIFICATIONS
Oufput—10 watts RMR Sine-wave
13 watts RMS Music-power

Output Impedance—3 to 4 ohms

Inputs—1. -xtal mic 19mV Tone Controls—Treble control range + 12418 at I0EH2
2. -gramfradio 250mV ‘Basz control range -+ 13dB at 100H2
Frequency Response—(with tohe ¢ontrols central) Minus 3dB points are 20H2 and 40KH2.
8ignal to Noise Ratio—better than —60dB. Transistors—4 silicon Piapar type and 3
Germanium type. Mains input— —220 —250V. A.C. Bize of chassis—10" x 33% x 27,
A.C. Mains, 200-250V. For use with 8td. or L.P. records, musical instruments, all makes of
pick-ups and mikes. Separate hass and treble lift control. Two inputs with control for gram.
and mike, Built and tested.8” x 5" speaker to suit price 14/6 plus 1/6 P. & P. Crystal mike
to suit 12/6 plus 1/6 P. & P. PRICE £5.5.0 plus 5/-P. & P

THE VISCOUNT

Integrated High Fidelity Transistor Stereo Amplifier

SPECIFICATIONS: Output: 10 watts per channel into 3 to 4 ohms speakers (20 watts
monoral). Input: 6 position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U.,
Tuner, Tape and Tape Rec, Sensitivities: All inputs 160mV into 1-8M ohm. Frequency
response: 40H2-—20 KH2-+2db. Tone controls: Tone controls flat (Baxandall type),
geparate bass and treble controls. Treble 13db lift and cut at 15X H2. Bass 15db lift and
25db cat at 60H2. Volume controls: Separate for each channel. AC Mains input: 200-
240v. 50-60H2. Size 121 % 6 x 22in. in teak-finished case. Built and tested.

PRICE 133 Gns. Postage & Packing 7/6 extra.

Feods not despatehed outside 1. K. Terms (.W.0. AU enguiries Stamped Addressed Envelope

RADIO & TV COMPONENTS (Acton) LTD
21c High Street, Acton, London, W.3.
323 Edgware Road, London, W.2.

All orders by post to our Acton address

POCKET MULTI-METER

Bize 3% x 21 x 13in. Meter size 2} x 13in. SBensitivity 1000
0.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 0-1000
D.C. current 0-150mA. Resistance 0-100kQ. Complete
with test prods, battery and full instruetions, 42/6. P. & P.
3/6. FREE GIFT for limited period only. 3G watt Electric
Boldering Iron value 15/- to every purchaser of the Pocket
Multi-Meter.

THREE-IN-ONE HI-FI
10 WATT SPEAKER

A complete Loud 8peaker system on one
frame, combining three matched ceramic
magnet speakers with & low loss cross
over network. Peak handling power
10 watfs. Impedance 15 ohms. Flux
density 11,0008 gauss. Resonance 40-
80 ofs. Frequency range 50c¢fy to 20ke/s.
Size 134 x 8Y/,4 x 42 inches, By famous
manufacturer. List Price £7. Our price
69/6 plus /- P. & P,

Similar speaker to the above without
tweeters in § and 15 ohm 89/8 plus
5P, &P,

600 mW FOUR TRANSISTOR AMPLIFIER

Features N.P.N. and P.N.P. complementary symmetrical output stage,
23" x #” x %" Speaker. Output impedance 12 chms frequency response
3dB points 90 ¢fs and 12 Kefs. Price 19/6 plus 1/- P. & P. 7" x 4” Speaker
to suit, 13/6 plus 2/- P. & P. :

2% watt ALL TRANSISTOR AMPLIFIER

AC mains 240V. Size 7”7 x 4}” x 13”. Frequency response 100 ¢/s—10 Kcfs
Semi conductors, two OC 75’s two AC 128’s and two stabilizers AA129.
Tone and volume controls on flying leads. £2.10.0 plus P. & P. 3/6.
Suitabie 8” x 5” 10,000 line high flux speaker, 18/6 plus 2/- P, & P.

CYLDON
U.H.F. TUNER

Complete with PC88 and PC86

Valves, Full variable tuning.
New and unused. Size 4% < 5} x
1iin. Complete with circuits

diagram. 35/_ p- & p. 3/6

Size 51 x 3} x 1}in. For IF and RF alignment and AF

NEW TRANSISTORISED outputt 7}?0dc‘tls frequency igvzfatge 4610 ke/s tf % me/s
in switched frequencies. Ide: or alignment to our
SIGNAL GENERATOR

Tlegant Seven and Musetie. Built and tested.
P. & P, 3/6.49/8

FIRST QUALITY P.V.C. TAPE
537 Std. 850ft..... 9/~ 5”7 L.P. 850ft.....10/6
77 Std. 1200ft.....11/6 3”7 T.P. 600it.....10/6
3" L.P. 240ft..... 4/~ 57 T.P.1800ft.....25/6
527 L.P. 1200ft.....11/6 53" T.P. 2400ft.....32/6
77 L.P. 1800ft.....18/6 7”7 T.P. 3600ft.....42/6
53" D.P. 1800ft.....18/6 4" T.P, 900ft..... 15/-

P. & P. on each 1/6, 4 or more post free.
50 _WATT AMPLIFIER A.C. MAINS 200-250V

An extremely reliable general purpose valve

amplifier—with six electronically mixed
inputs. Suitable for use with: mics, guitars,
gram, tuner, organs, etc. Separate bass and

treble controls.

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

RECORD PLAYER SNIP A.C. MAINS 20V

The “Princess’ 4-speed automatic record changer B e

and player engineered with the utmost precision for 2 iy
beauty, long life, and trouble free service. Will take
up to ten records which may be mixed 7 to 10" or
12%. Patent stylus brush cleans stylus after each
playing and at shut off, the pick-up locks itself into
its recess, a most useful feature with portahle equip-
ment—other features include pick-up height adjust- ;
ment and stylus pressure adjustment. This truly is a L II
fine ingtrument which you can purchase this month = ————
at only £5.19.8 complete with cartridge and ready to play. FPost and insurance 7/6 exira.

ANTI-THIEF CAR BURGLAR ALARM

The Melguard Safermatic consists of an electrical device housed in smali metal box 47 x 2"
% 14”, which has been designed and developed to provide protection required by the
average motorist at an economic cost. Using this system, an alarm and the immobilised
condition is set antomatically as soon as you park the car. 8hould you leave the key in the
fgnition, no one but you can drive the car away. Tpon entering _the vehicle the method of
starting the car is by switching on the ignifion, depressing two hidden switches, and simiil-
taneously operating the starter. Location of the switches is known only fo you. Should the
alarm be set off it can be stopped by following the normal starting pr_oceduz_'e. For 12V
operation. List price 79/8, our price 20/6 plus 2 8 P. & P. Full easy-to-follow instructions
suppled.

MOTEK

3 Speed 2 track Tapc Deock complete
with heads, takes 7in. spool.

Incorporating 3 motors.

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

Our Price £9.19.6, plus 10/- P. & P.
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Open the pages of

“The RADIO GONSTRUGTOR
this month for- - -

OSCILLOSCOPE TRACE
DOUBLER

e

This 6 Transistor unit will give trace doubiing
for input waveforms up to 2 Mc/s or more.

Two trace switching speeds are a feature of
this design.

Also

Low-value Capacitance Bridge.
150 Watt Transmitter. -
Inexpensive Intercom System.

MANY OTHER ARTICLES

T

L PLUS 2
DETACHABLE DATA SHEETS

RADIO CONSTRUCTOR

NOVEMBER ISSUE NOW ON SALE 3/-

BI-PRE-PAK LTD

22-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
PHONE: SOUTHEND (0S802) 46344

BRAND NEW PAK 111
JUST RELEASED ¢ : =

REFLACES OUR VERY POPULAR B39 PAK.

8hort Lead Components, 2l Brand New and Factory Marked
mounted en Printed Circuit Panels.

50 HIGH TOLERANCE RESISTORS I 0 / -
20 VARIOUS CAPACITORS

Approximaiely:
Please sfate when ordering Pak P.1. 2/6 Post and Paekihg

Transistors

80 TRANSISTORS AND DIODES
with this pack.

. BRAND NEW PRE-PAKS
0.

Price
B1 50 Unmarked Trans. Untested . .,............ 10/~
B2 4 Bolar Cells ine. Book of Instructions .. ...... 10/~

B6 17 Red 8pot AF Transistors ...........
B6A 17 White 8pot RF Transistors .. .
B3 1 ORPI12 Light Bensitive Cell
B&3 25 Siticon Transistors 400 M/c
B4 40 Silicon Trarsistors NPN Tod

New, tested 10/

B55 40 Silicon Transistors NPN Tol8 but 10/-
B56 40 Silicon Transistors NPN/PNP uomarked 10f-
B61 25 B8Y26/7 Transistors new, untested ..., ... .. 10—
B62 25 BSY95a Transistors new, untested ..... 10—
B64 25 BF'Y50/1/2 Transistors new, untested ....... 10/-
B65 25 BCL07/8/9 Transistors new, untested ....... 104-
C2 1 Unijunction Transistor 2N2160 ............ 15}~
A3 25 Mixed Marked and Tested Transistors ...... 20/-
A21 5 Power Transistors, one AD149, one QC26 and
PATee TOTe . ... .y in i iaaaeaes 20/
FEW LEFT 70 amp/400 p.i.v. 8CR’s ......... 70/-

% ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE %

Send for our FREE lists and catalogue of all our products. Cheek your own
cquivalent with our free gubstitution chart.

FIRST EVER LOGIC KIT8. Learn for yourself how computers work, even
make one for yourself. Full instructions for a mnoughts and crosses machine,
binary counters, timers, ete. BNTIRELY NEW RANGE, Norkit Junior, £8,
Norkit Senior, £16 DETAXIL8 FREE

NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10/-
CASH WITH ORDER PLEASE, add 1/- post and packing.
OVERSEAS8 ADD EXTRA FOR AIRMAIL

TRANSISTORISED

]
STE!‘%‘;EU HI-Fl

wiipwamn s | FANTASTIC BARGAIN OFFER!
e ansistorised amplifir “TRANSCONTINENTAL"

which gomes compiete with
2-10" x 67 speakers and the
latest BSR 4 Speed Stereo]
Mone Record Ghanger.

Advanced sofid state amplifier
only 4+ deep. 14 transistors
plus 4 diodes, separate Bass
and Treble— 10 watls total
! Frequency [eSQORSE

FULLY TRANSISTORISED STEREQPHONIC
RADIOGRAM CHASSIS

Complete with 2-10” x 6” speakers and the latest
‘BSR Mono/Sterec Record Changer—a complete
radiogram at half normal price ONLY

10 Watts Total output 34 1/ P&P
17 Transistors & 10 diodes 2GNSs.17/6
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY
H.P. available £8:2:6d deposit plus 18 monthly pay-
ments of £1:15:8d (Total H.P. £41:6:0)

; Send £10 today

only 27 Gnsy KIS :
H, P. ferms avafiable.

Dleposit£'l.1.9.&12moon-
i thily payments of 40/-
(Totai H.P. t_:i‘.(;\?;‘.:.sl.).

d £7.19.3. 10 .
iz;]pfiﬁer available sep-jj Callers
arately at only 16 Gns. Welcome

r-------------q
T PLEASE SEND ME FREE DETAILS OF YOUR RANGE

]LEWIS ‘108 CHASE SiDE, SDUTHBGATE.
LONDON, N.14. TELEPHONE PAL 3733/9555'



HARVERSON’'S EXCLUSIVE .
. BARGAIN
HI-FI GUITAR AMPLIFIERS

Refurbished units
with' & peak to
peak output of
approx. 20 watts,
Brief spec: AC
Mains 200/240v.
E¥84, BOCSS,
2xECL82,Bridge
Rect. Two inputs
via standard jack
sockets for 1 or 2
guitars or niikes
. 5 controlled by
single volume control. Separate bass and treble controls.
Tremolo with variahlie speed control and standard jack
socket for remote control of fremole onjoff by foot switch.
Standard jack socket for apeaker output (3 or 15 ohmy).
. (Completely self-contained anit in attractive portabic case
finished in dark rexine with goid trim ahd folding handle.
Size approx. 143 x 11§ x 8in. Also capable of really Ei-Fi
reproduction when used with 3 gram deck or radio funer.
Each amplifier |z earefully tested and checked by us
before despatch, and dve to the fact that the cabinets are

slightly store soiled we are offering them at the unrepeat.-

able price of £18,12.0. Carr. 10/, Standard Jack Plugy
216 each, if required. FOOT SWITCH for tremolo on/oft
control complete with lead and jack plug 27/8.

TRANSISTOR STEREOQ 8 - 8 MK i

Now using Silicon Transistors in first five stages on each
channel resulting In even lower noige level with iraproved
sensitivity. A really first.class Hi-Fi 8tereo Amplifier Kit.
Uses 14 transistors giving 8 watts push pull output per
channel (16W. mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Cryatal 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, bolfs—
no extras to buy. Bimple step by step instructions erable
any constructor to build an amplifier to be proud of.
Brief apecification: Freq, response -+ 3dB. 20-20,000 ¢/s.

Bass boost approx. to +12dB. Treble cut approx. to -

—16dB. Negative feedback 18dB over main anp.
Power requirements 25V at -6 amp.

PRICES: AMPLIFIER KIT £10.10.0; POWER PACK
KIT £3,0.0; CABINET £3.0.0. All Post Free.

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

SPECIAL PURCHASE!
EM.J. 4-SPEED PLAYER
Heavy 8fin. metal turntable.
\ Low fintter performance 200/
250 v. shaded ractor (990 v.
tap). Complete with labest
type lightweight pick-up arm
and mono cartridge with t/o
stylii for LP/78. LIMITED
ﬂ%BER ONLY 63/~ P. &

BRAND NEW 3 OHM LOUDSPEAKERS
Bin.14/; 6%in.18/6; 8in. 27/=; 7 ¥ 41n. 18/8; 10 X 6in. 27/6.
E.M.L 8 x din. with high flux magnet 81/- B.M.T.185 %
8in. with high flux ceramic ™magnet 42/- (15 chm 45/-).
E.M.I. 13 < 8in. with two inbuilt +weeters and crossover
network. 3 or 15 ohms 4 gns, P. & P. 5in, 2/-, 6§ & 8in, 2/6,
10 & 12in. 8/6 per speaker.

BRAND NEW. 12in. 18w. H/D Speakers, 3 or 15 ohms,
Current production by welldmown British maker, Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0,
P. & P. 5/-. Guitar models: 25w. £6.0.0 35w. £8.0.0,
E.MY, 3}in. HEAVY DUTY TWEETERS. Powerful ceras
mic magnet. Available in 3 or 8 chms 15/~ each; 15 ohms
18/6 each. P. & I. %{JG.
12in, *RA” TWIN CONE LOUDSPEAKER. 10 watte peak
bandling. 3 or 15 ohm, .85/~ P, & P. 3/6.

5 OHM SPEAKERS
3lin.18/8; 7 x 4in.81/-, P. & P. 2/- per speaker.

VYNAIR AND REXINE SPEAKERS AND CABINET
PABRICS app. 64in. wide. Usually 35/- yd -, our price 13/6
7d. length, P. & P. 2/6 (min. 1 yd.).8.A.E. for samples.

4-SPEED RECORD PLAYER BARGAINS

ins models. All brand new in maker's packing.
EM.J, MODEL 998 Single Player with unit
mounted pick-up arm and mono eariridge. ..... 85.5.0
B.8.R. UA25 with latest mono compatible carf.. . £6.10.8

All plus Carrisge and Packing 8/6,

LATEST GARRARD MODELS. Ail types available 1000
SPR5, 3000, AT80ete. Send 8.4 E. Yor latest Bargain Prices!
PLINTH UNITS cat ont for Garrard Models 1000, 1025,
2000, 3000, AT60, 8P25. With rigid perspex cover.
OUR PRICE § gns, complete. P. & P. 8/6.

LATEST B.S.R. X1H MORO ¢OMPATIBLE CARTRIDGE
With turnover sapphire stylii suitable for playing 78, EP,
LP and Stereo reoords with mono equipment. ONLY 22/6.

P. & P. 2f-.

SONOTONE 9TAHC compatible Stereo Cartridge with
diamond stylus 50j-~ P. & P. 2/-. )
MONO T/0 CARTRIDGE. Complete with LP & 78
sapphire stylii, Brand new 12/8. P. & P. 2/..

FEW ONLY ! ACOS GP69/]. For EP and LF 10/, P. & P.
2f-.

LATEST COLLARO MAGNAVOX 363 STEREQ TAPE
DECE. Three sliaeds 4 track, takes up to 7in. spools.
Send 8.A X, for latest prices.

B.S.R,TD2,4-TRACK ;TERED TAPE DECK. 8end 8.A.E.
tor latest price, ’

QUALITY PORTABLE TAPE RECORDER CASE.

Brand new. Beauntifully made. Only 49/6. P. & P. 8/6.
Dual Purpose Bulk Tape Eraser and Tape Head Demagnet-
iser 85/-. P. & P. 3f-.

ACOS CRYSTAL MIKES. High imp. for desk or hand
use. High sensitivity. 1%& P. &P, 1/6.

ACOS HIGH IMPEDANCE CRYSTAL STICK MIEKES.
Listed &t 42/-. QUR PRICE 21/-. P, & P. 1}6.

SPECIAL O t MOVING COYL BTT

on/oft switeh for remote confrol. High quality. High or
low impedance. (State imp. required). BARGAIN PRICE
30/-.P. & P.2f6.-

- P.

NEW ST.C. TYPE 25 MINIATURE RELAYS—
12 volt. 4 s/p, cfo contaets. 1 amp rating. Coil
resistance 185 ohms. Size approx. §x13x1}in. high.
10/- each. P. & P. 1/6.

Also some similar to above hut coil resistance 5,800
ohms 48 velt operation. 8/- each. P. & P. 1/6.

SPECIAL QOFFER! PLESSEY TYPE 29 TWIN TUNING
@GANG. 400pF + 146pF. Fitted with trimmers and
5:1 integral siow motion. Suitable for nominal 470 kejs
1.F. Size approx. 2x1x1kin. Only 8/8. P. & P. 2/6.
MAINS TRANSFORMER. For transistor power supplies.
Pri.200/240v. Sec. 9-0-9 at 50 mA. 11/-, P. & P, 2/6,
Pri. 200/240v. Sec. 12-0-12 a¢ 1 amp. 14/6. P. & P. 2/6.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6.
MATOHED PAIR OF 2} WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. Stack size 14 x14x
#n. Output trans, tapped for 3 chm and 15 ohm output.
10/- pair plus 2/-.P. & P.
PARMEEKOQO 7-10 wait OUTFUT TRANSFORMERS to
match pair of ECL82's in push-pull. Sec. tapped 8-75,
-5 and 15 ohm. Stack size 2} x 1 x 2in. approx. ONLY
12/-. P. & P, 3/-.
4-10 watt OUTPUT TRANSFORMERS to match pair of
1;;01:86'5 in push-pull to 3 c¢hm output. ONLY 1i/-.
. & P.2/6.
BRAND NEW MAINS TRANSFORMERS for Bridze
Rectifier. Pri. 246v. AC. 8ec. 240v. at 50mA and 6-3v. at
15 amp. Stack size 2§ > § x2}in. 10/8, P. & P 3/6.
(8pecial quotations for quantities).

HIGH GRADE COPPER LAMIKA"!E BOARDS
3 6% 1gin. FIVE for 10)- P. & P. 9/-.

. QUALITY RECORD PLAYER AMPLIFIER .
A top-quality record player amplifier employing heavy
duty double wound mains tragsformer, BCC83, EL84,
EZ80 valves. Beparate Bass, Treble and Volume controls.
Complete with output transfermer matched for 3 ohm
speaker. Bize 7¥ w. ¥ 37 ¢, x 6" h. Ready bullt and tested.
PRICE 75/-. P. & P. 6/-.
ALSO AVAILABLE mounted on board with cutput
transformer and speaker ready to fit into cabinet below.
PRICE 97/8. P. & P. 7/6. : .
DELUXE QUALITY PORTABLE E/P CABINET
Uncut motor board size 143 x 12in. clearance 2in. below,
S#in . above. Will take abeye amplifier and sny B.8.R.or
GARRARD autochanger or Single Player Unit {except
AT60 and SP25). Size 18x15x8ln. PRICE £3.9.6.
P. & P. 9/6. T .

FM/AM TUNER HEAD .
Beautifully designed and pre-
cision engineersd by Dormer &
Wadsworth Ltd. Supplied
ready fitted with twin -0005
tuning condenser for AM con-
nection. Prealigned FM sec-
tion covers 86-102 Mc/s. L.F
output 10-7 Mc/s. Complete
with ECC85 (6L12) valve and
full circuit diagram of tuner head. Another speclal bulk
purchase enables us to offer these at 27/8 cach. P, & P_3/-.
GORLER F.M. TUNER HEAD. 88-100 Mec/s. 10-7 Me/s.
I.F. 15/~ plus 2/6 P. & P. (ECC85 valves, 8/6 extrs)

3-VALVE AUDIO

AMPLIFIER MODEL HA3Z
D signed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chaasls, size 73" w.x4” d.x
42" h. Incorporates ECCB88;
| EL84, BZ80 walves, Heavy
duty, double wound mains
transformer and output trans-
-2l former matched for 3 ohm
speaker, separate Bass, Treble and volume controls. Nega-
tive feedback line. Output 4} watts. Front panel can be
detached and leads exiended for remote mounting of
eonirols. Complete with knobs, valves, ete., wired and
tested for only 450, P. & P. 6/..

HSL “FOUR’” AMPLIFIER KIT, Similar in appearance to
HAS84 above but employs entirely different and advanced
circuitry. Complete get of parts, etc. 79/8, P. & F. 6/,

. printed cireuit panel size 8 x 8in.

SPECIAL OFFER!

A great opport- _,
unity to purchase,

AMPLIFIER.
Completely  self
contained and can
be used for a variety
of purposes, i.e. Intercom,
Baby Alarm, Booster unit for
transistor radios etc., also ideal for classroom

unit etc. Works perfectly with our special offer High
Impedance Dynamic Microphone (80/-). Output 1000mw,
Uses standard & volt battery. Smart two tone carrying

-case size 12 X 4 X 9in. fitted standard input jack socket,

volume controls, 7 x din. speaker. Completely built and
tested, brand new with full maker’s guarantec.

Only 79/6 =%

STEREOQO AMPLIFIER

Incorporating 2 ECLS6s and | EZ80, keavy duty, double
wound mains transformer. Output 4 watis per channel.
Full tone and volume pontrols_. Absolutely complete.

ONLY

£5.9.6

P. & P. 8-
= Super De-
luxe  ver-
sion  with

T valves,
sep. bass,
treble and

lsnce con-

frols. Full feedback.

8gos P. & P. 8/-.

HIGH GAIN 4 TRANSISTOR
PRINTET: CIRCUIT

AMPLIFIER KIT
Type TAL

® Peak out-
put in excess
of 1} watts.
@ Ajll stan- (B
dard Rril'ﬂ'll
components.

@ Built on

@ Uenerous size Driver and Ouiput Transformers.
® Output transformer tapped for 3 ohm and 15 ohm
speakers, @ Transistors (GHT124 or 81 Mullard ACI28D
and patched palr of ACLI28 ojp). @ 9 volt operation.
® Everything supplied, wire, battery clips, solder, ete.
@ Comprehensive easy to follow Instructions and circuit
diagram 2/8 (Free with Kit). All parts sold separately.
SPECIAYL PRICE 45/-. P. & P. 3/-. Also ready built and
tested, §2/8. P. & P. 3/-.

HARVERSON'S SUPER MONO
AMPLIFIER -

A’super quality gram amplifier using & double wound
mains transformer, EZ80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Tmpedance $ ohms. Output approx. 3-5 watts. Yolume
and tone controle. Chassis size only 7% wide x 3~ deep x
6” high overall. AC mains 200/246v. Supplied absolately
Brand New completely wired and tested with valves and
%00% &gualiby output transformer. LIMITED NUMBER
NLY.

49/6 ».& P,

OTR ROCK BOTTOM
BARGAIN PRICE

m——

10/14 WATT HIFI
MPLIFIER KIT

A

A stylishly finished |
momnaural amplifier L3
with an output of §
14 watts from 2 =
BL&4s in push-puil.
fuper reproduction [:
of both music and
speech, with negli-
gible hum. S8eparate |
inputs for mike and
gram allow records|
and apneuncements |
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 3 speaker and 2 independent volume controls;
and separate bass and treble controls are provided giving
good 1itt and cut. Valveline-up 28 L84s, ECC33, EF36 and
BZ80 rectifier. Bimpie Instruetion booklet 2/6:(Free with
parts). All parts sold geparately, ONLY £7.0.46. P. & P86,
Also available ready built and tested camplete with std.
input sockets, £0.5.0. P. & P. 8/6. . .

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

A few minutes from South Winbledon
Tube Staiion

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.13
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES <

Tel.: 01-540 3985

Please write clearly

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

561




SENSATIONAL R.S.C.

"PACKAGE 2" 30 WATT SYSTEM

% Goldring Transcription Turntable on Plinth
% Shure Magnetic Pick-up Cartridge

% Super 30 Amplifier in Teak veneer housing
* Pair of Stanton Loudspeaker Units

; 82 Gns.

pecial inclusive price. Fully w1red
%IE}‘S resag%igﬂ?}&uBIiE ALL PACKAGE OFFERS
AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS geayy cast

ceramic magnets. Treated Cone sur-
round giving low fundamental reso-
nance. ‘D" indicates Tweeter Cons
providing extended frequency range.
Impedance 3 or 15 chms. Please state
choice. Response 40-18,000 c.p.s. Ex-
ceptional performance at low cost.
Prices include carriage.

HF501

HIGH FIDELITY LOUDSPEAKER UNITS

acoustically lined (and ported where appro-
priate). Credit terms available on all units.

DORSET Size 16 x 11 x 9in. Response 45-
.p.S. Rating 8-10 watts. Fltted
h flux 8in. Dual Conefs 19
speaker. Imp. 3 or'15 ohms. e
ar

Inc

“STANTON 118 size 19x11:10in, Bating
10 watts. Incorporating Fane 803b
speaker with roll rupber surround and

5,000 line magnet. High flux tweeter.
Ha.ndsome Scandinavian design cabinet.
Response 30-20,000 c.p.s. Impdnce 3 or 151 ﬁ Gns
ohms. leessmoothreahstlcsoundoutput J

GLOUCESTER

12,000 ‘1ine speaker. Cross-over unit and Tweeter.

Rating 10 watts, Smooth . response 12
40-20,000 c.p.s. Impedance 15 chms.

E2 EQUIPMENT CABINET
Size 177 wide 144" deep 111 high.
Cut for TA12, Super 15, Super 30
and other amplifiers, ‘Hinged’
%erslgex coveffn S};atm
eak veneer fnis!

Price inc. carr 8 Gns.
MOTOR_BOARDS cut for
Garrard Turntables and 1 2 /9
many other units, Price

Inc, carr.

STATE AMPLIFIER

Freguency Response
20,000 c¢.p.s. —2dB. Harmonic
Distortion 0-3% at 1,000 ¢.p.s.
Separate Bass and Trebie
‘lift’ and 'cut' .controls. 3 input sockets for Mike,

‘for 3-15 ohm speakers. Max, sensitivity 5mV. Fully

brughed silver finish facia plate 10 x 3¥n. and
matching knobs. Complete kit of parts with full
wiring diagrams and instructions. Carr. 7/8
Or factory built with 12 months 6 GIIS
gua.rantee 8 Gms, .

FULLY TR.ANSl STO
OUTPUT 10 WATTS R M

15 WATTS R.
LATEST TRANSISTORS.
NKT713, NKT217, NKT217, NI
5 POSITION INPUT SELECTOR SWITCH
EQUALISATION to Standard R.I.A.A. and C.C.
Characteristics for Gram and Tape Heads.
FULL TAPE MONITORING FACILITIES,
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal
Ceramic P.U. 400
25 mV. Radio/Aux or Ceramic P.U. 110
FREQUENCY RESPONSE: +2dB 20-20,000 c.p.s.

200 25v A.C. Main;
S, cont. into 15 ohms
.S, cont. into 3-4 ohms.

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

point to point wiring dlag
Supplied factory bullt 1

construction. Latest high efficiency

Cablnets of latest styling Satin Teak or Walnut

Size 256 x 16 x 10in. 12in. High flux

e e
R.S.C. TA6 6 Watt HIGH FIDELITY SOLID

200-250v. AC mains operat;od

Gram, Radio or Tape. Input selector switch. Output

enclosed enamelled case, 91 x 2i x 5iin. Attractive] 16+

NKT275, NKT275, NKT274,
KT717, NKT403, NKT403,

mV. Microphone 4.5 m‘}f Tape Head

TREBLECONTROL: +15dBto—14dBat10Kc/s. NEGFEEDBAC]\ 52dB.

BASS CONTROL: +17dB to —156dB at 50 ¢/s. HUM-: LEVEL

Complete X1t of parts with fuil const’.rucmonal detalls a.nd
TAmS. arr.

. Gns, Carr. 12/6. Terms: _Deposit: 4 Gns. and 9

HIGH FIDELITY STEREO PACKAGE OFFERS

Matched for optimum performance. Send for
coloured brochure showing other money saving + Garrard SP25 Mk II Turntable on Plinth

offers.

RECORD PLAYING UNITS

Money savmg units. Ready to
ug into Amplifi

5 0W 59/9 HFI20 127 15W 69/9 Ta,pe Recorder. Con-
HFRID 8" SW 59!9 HFI120D 12" 15W  78/9] sisting of Garrard SP25 Mk
HFS11ID §8 10W HFI126 127 15W 88/9
HF100D> 10" 15W£5 19 9 HF126D 12" 15W 5 gns.{ Goldring CSS0 high compli-

ance ceramic Stereo/Mono

cartridee with diamond sty-

lus. Mounted on Plinth. Pers-

pex Cover 3 gns. 19.Gns.
extra.

As _above but with
Goldring Lenco GL68 Trans-
cription unit and CSS0 Cart-
ridge. Perspex Cover 3 gns.

extra. Inc.
Carr. ONLY 2 GI]S.

PLINTHS

2000
3000, AT6, AT60, SP25 or Gold-
ring GL88. Available : with
clear Perspex co-
ver as ill. Inc, Carr. 0 Gns.
Perspex coversold separately
at 3 Gns, Limited number of
covers slightly damaged but
repaired by malers.

INTEREST CHARGES
‘REFUNDED on credit Sales
settled in 3 months.

‘ R.S.C.

Total cost of parts
with detailed wiring
diagrams & mstruc-

TFM1

tions.
oA 12 = Gns.
Or factory  built

gns. Or in Teak
finished cabinet as
illustrated 19k gns.
Te : Depost £5
and nthly pay-
ments £2. Total £23.

SOLID STATE

LR.

or

ete.
TH

_75dB. UNITS ARE EMINENTLY SUITABLE FOR USE WITH

o ANY MAKE OF PICK-UP OR MICROP; ONE (Crystal, Ceramie,

5. 0-1%. Magnetic, Moving le, Ribbon), CUR. LY AVAILABLE
2 Gns. SUPBRE SOUND. 0UTFUL QUALITY CAN BE OBTAINED BY

Ilustrated with TFM1 Mk IT Tuner fitted

EXTREMELY ATTRACTIVEAND VERSATILE PLINTHS
finished in Satin Teak veneer. Tinted Perspex

lor S KT R S TAI2 13 WATT STEREQ AMPLIFIER

for standard 80 ohm co-axial input. Visually matching our Super 15 an
30 amplifiers and of the same high standard of performance and reliability.
The pre-wired tuning head facllitates speed and simplicity of construction.
Printed circuitry. Only
quality product at considerably less than the cost of comparable units.
Stereo version, all'parts 18 gns. Carr. 10/-. Assembled 22} gns. inc. carr.

i CONSTRUCTION

FICATIONS COMPARABLE A DUAL
WITH UNITS COSTING

CONSIDERABLLY MORE

Egzi?ept for Ganging and Balance Control, apply also to Super 15.

USING WITH FIRST RATE ANCILLARY
EQUIPME!

“PACKAGE 2" 30 WATT SYSTEM

% Goldring CS90 Ceramic P.U. Cartridee

% Super 30 Amplifier in Teak veneer housing

% Palir of Stanton Loudspeaker Units

Special inclusive. price, Full

WllJred units ready tlz: "Smg-m"’f 72 Gns'

“PACKAGE 1” 13 WATT SYSTEM
% Garrard SP25 MKk II 4 speed Player Unit
% Goldring CS80-Ceramic P.U. Cartridge
+ TA12 Amplifier in Teak veneer housing
% Palr of Dorset Loudspeaker Units
Speclal incluswe plice
Or Dep. £10 and 9 m

ments £5.4.0. (To ta.l 256 16. .)
Perspex cover 3gns, extra.

hinged cover
with satin
chrome handle.

491 Gns.

FULLY TRANSISTORJSED. SOLID STATE CONSTRUCTION
HIGH FIDELITY OUTPUT OF 65 WATTS PER CHANNEL
Designed for optlmum performa.nce
with any crystal or ceramic Gram
P.U, cartridge, Radio tuner, Tape re- &
corder, * e’ otc. J 3 separate
switched input sockets on each chan-
nel % Separate Bass and Treble con- |k
trols % Slide Switch for mono use %
Speaker Output 3-15 ohms * For
200-250v  A.C. mains Frequency
Response 30-20,000 c.p. 4 Harmonic Dlstortxon 0-3% at 1000

s. Hum and Noise —-—70dB % Sensitivities (1) 300mYV (2) 50mV (3)
100mV (4) 2mV % Handsome brushed silver finish Facia and Knobs.

Complete kit of parts with full wiring diagrams and in- Carr.
structions. Factory built with 12 mth gntee 15 GNS. Or 1 /9
Deposit £4.16.0 and 8 mthly Dymts 28/- (Total 17 GNS.). GNS.

Or in Teak veneer housing 18 Gns

AUDIOTRINE HI- FI SPEAKER SYSTEMS
Consisting ofmatched12in.12,000 line 10 watt 15 ohm
high quality speaker, cross-over unit and tweeter.
Smooth response and extended frequency range en-
sure surprisingly realistic reproduction. 5 Gns

Or Senior 15 watt inc. HF 126 H
15,000 line Speaker 8 Gns. Carr. 6/6 Carr. 5/9

HI-FI SPEAKER ENCLOSURES Teak veneer finish

Modern design, Acoustxcajly lined and ported.

JES8 Size 16 x 11 X §in. Gives pleasing results 4 Gns.

with any 8in. Hi-Fi 'speaker,

SES For optimum performance with any 8in. £4/1 g/g
SEIS:Foraxcellentperforma.ncewlth

Hi-Fi 'speaker. Size 22 x 15 x 9in
SE10 For outstanding results
12in Hi-Fi 'spkr and Twee—ﬁ GI'IS
ter. Size 25 x 18 x 104in. 3

with 10in Hi-Fi’ spkr
Size 24 x 15 x 10in. 5 Gns'
SOLID STATE VHF/FM RADIO TUNER
* Hig‘h-sensit&wty % 200-250v, A.C. Mains opera-

! tion. % Sh M. Rejection, * Drut-free recep-
[ tmn. * Out u le for an Prox.

using silicone Planar Transxstors. * Designed

first grade transistors and components used. A

R.S.C.SUPER 30 STERED AMPLIFIER

AL CHANNEL VERSION OF THE SUPER 15,
Employing- Twin Printed Circults. Close tolerance
Ganged .Pots. Ma.t:ched Components. CROSS TALK:
—52dB at 1,000 ¢,
CONTROL: 5 posltmn ‘Input_Selector, Bass Control. Treble
Control. Volume Control. Balance Control. Stereo/Mono
Switch. . Tape Monitor Switch. Mains Switch. INPUT
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or
Crystal P.U. (3)_ RadiofAux. (4) Tape Head/Microphone.
Opemtion of the Input Selector Switch assures appropriate
equalisation. Rigid 18 s.w.g. Chassis. Size approx. 12in. wide,
3in. high and 8in, deep. Neon Panel indicator. Atiractive Fa:
cia Plate and Spun Silver Matching Knobs. Above facilities,

monthly payments 311 (Total £18.3.9). Or in Teak Veneer housing as

iliustrated. 19 G
ALL COMPO. NT ETC. ARE OF A HIGH STANDARD AND

SUPPLIED BY LEADING BRITISH MANUFACTURERS.

BRADFORD 10 north Parade. (Halt-day Wed.) Tel. 2534
BRISTOL 1¢ Lower Castle St. (Hatf-day Wed.) Te!. 22904

BlRMlNGHAM 30/31 Gt. Western Arcade opp. Snow Hill

| Station 021-236-1279 {Haif-day Wed.)
DERBY 25 Gsmaston Rd. The Spot (Half-day Wed.) Tel. 41361

DARL'NGTON 18 Priestgate (Half-day Wed.) Tel, 68043

EDINBURGH 133 Leith St. (Half-day Wed.) Tel. Waverley 5766
326 Argyle St. (Half-day Tues.) Tel. CITy 4158
GLASGOW 403 Sauchiehall St, (Opp. Locarno) (Half-day
H U LL Tues.) Tel, 332-1572
91 Paragon Street. (Half-day Thursday) Tel. 20505

MAIL ORDERS TO:
Henconner Lane, Bramley,
Leeds 13.-Na C.0.D. under
£1. Terms CW.0. or C,0.D.
Postage 4/6 extra ‘under £2,
5/8 exira under £5. Trade
. supplied.S.A.E, withenquirles
please. HI-Fi Catalogue 4/6.

Open all day Sats, except High Holborn

“(Total £31.8.3).
£6.2.6.

NT, All required parts, point to point wxrmfr1 9 3 Gns
diagrams and detalled instructions. :

Unit factory bullt 27 Gms, or deposit £6.2 0 a.nd 9 monthly payments §6/3. |
Or in Teak veneer hous. 0 Gns. Carr. 15/- or Deposit
and 8 monthly paymts 84/- (Total 234.18 8). Send 5.A.E. for leafiet.

32 High Street. (Half-day Thurs.} Tel. 56420 LE'CESTEH
5-7 County(Mecca)Ar_cade. Briggate (Half-dayWed) Tel 28252 LEEDS

73 Dale St. (Hali-day Wed.) Tel. CENtral 3572 LIVERPOOL
238 EdgwareRoad, W2 (Half-day Thurs.) Tel. PAD 1629 LON DON
96 High Holborn, WC1. Tel ,HOL 9874 (Half-day Sat.)

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

Tel. CENtral 2778

106 Newport Rd (Half-day Wed) Tel. 47058 MlDDLEsBROUGH
41 Blackett Street (Opp. Fenwlicks Store) NEWGASTLE UPON
NE

(Half-day Wed.) Tel. 21469
SH EFFIELD

13 Exchange Street (Castle Market Bldgs.)
(Half-day Thursday) Tel. 20716

102
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM

* Moderate size, only 25 x 14 x 10in. Complete XKit G S.
+* Response 30-20,000 c.p.s. Impedanee 15 ohms. n
* Performance comparable with units costing Carr.12/6 l"cnm
eonsiderably more. Consists of (1) 12in. 20 watt Bass unit with
cast chassis, Roll rubber surround for ulfra low resonance, |Hr"
powerful 2in. diam. pole pieces and ceramic magnet. (2) 3—way [ESD
quarter section series cross-over system. (3) 8 x 5in. high flux =34y
middle range 'speaker. (4) High efficiency tweeter. (5) Measured | /5 il
weight of woollen acoustic damping material. (6) Teak veneered °
cabinet. (7) Circuit and full instructions.
DEMONSTRATIONS AT ALL BRANCHES. -
R S.C. STEREO/20 Hi-FI AMPLIFIER provining
- 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT
ON EACH CHANNEL. SUITABLE FOR “MIKE”.
GRAM, RADIO OR TAPE. (7) valves ECC83, (2) ECLS86,
1(4) EZ81. Frequency Response: +£2dB 30-20,000 c¢.p.s.
L || Hum Level: 65dB down. Sensitivity: 20 millivolts max.
= &= Harmonic Distortion: 0-2% *Four-position tone
compensation and Input_Selector Switch. %Stereo/Mono switch.
+Neon panel indicator, ¥xHandsome Perspex Frontplate. xSeparate
Bass and Treble controls. Output transformers are high guality section-
ally wound. Qutputsfor 3and 15o0hms speakers. Completeset of parts, point-

1 4 Gns to-point wiring diagrams and instructions, Or factory asgsen-
*  bled with our usual 12 mths’ gntee 18gns. Or Dep. £4.10.0 and
Carr. 12/6 9 monthly payments £2 (Total £22.10.0). Send S.A.E. for leaflet.

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

high output, with Pre-amp./
Tone Control Stages. Performance figures equal
to most expensive amplifiers. Hum level —T70dB.
Frequency response +3dB 30-20,000c/s. Sectionally
wound output_transformer, All first grade
components. Valves EF86, EF86, BECC83, 807
807, GZ34. Separate Bass and Treble Controls,
Sensitivity 12 millivolts so that any kind of
Microphone or Pick-up is suitable. Designed
for Clubs, Schools, Theatres, Dance Halls
For use with Electronic Organ, Guitar, String
Bass, etc. Gr: Radio or Tape. Reserve L.T. and H.T. for Radio Tuner.
Two inputs with assoclated volume controls so_that two separate inputs
such as Gram and ‘‘Mike” can be mixed. 200-250v. 50¢/s A.C. mains. For
3 and 15 ohm speakers. Complete kit of parts with pmnbto- 13 Gns
point wiring diagrams and instructions. r. 12/6
Twin-handled perforated cover 25/, Supplied factory built with EL34
output valves. 12 months' guarantee for 16 gns. TERMS: Deposit £5.14.0
and 9 monthly payments of 28/9 (Total £18.12.9). Send S.A.E. for jeaflet.

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

ot PUSH. LINEAR OUTPUT
; iﬁ, 3

or Outdoor Functions, etc.

-PULL ULTRA
“BUILT-IN" TONE CONTROL PRE-AMP.
Two input sockets with assomated controls
~._allowing mixing of ‘‘mike” and gram. etc, etc.
High sensitivity. 5 vaJves—~ECCBS (2) EL84 (2),
EZ81 High quahty sectionally wound output
I transformer. IND. BASS AND TREBLE CON-
TROLS. Frequency response +3dB 30-20,000 ¢/s.
Hum level —80dB. SENSITIVITY 23 millivolts.
Suitable for Crystal or Ceramic PUs, all types
“mlkes" For Musical Instruments such as String Bass, Electronic Guitars
etc, Size approx. 12 x § x 7in. For AC mains 200~250v. 50 Gps Gns
Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit. 0
Full instructions and point-to-point wiring dlagrams Carr 11/6 (or factory
built 12 Gns.) Twin handled metal cover 25/-. TERM LED
UNITS. Deposit 87/6 and 9 monthly payments of 22/-. (Total £14.5.6).

RSC_AIT TRANSIS-
R.S.C. MAINS TRANSFORMERS

TORISED VERSION of
above complete kit § Gns

FULLY GUARANTEED. Interleaved and Impreg-
nated. Primaries 200-250v. 50o/s. Screened

(Assembled 13 Gns)
R.S.C. BASS-REGENT
MIDGET CLAMPED TYPE 23 x 2§ » 8}in.
250v., 60mA, 8-3v.2a. ......... . 15/11

50 WATI' AMPLIFIER
950-0°250v., 60mA 6-3v. 2a. 1611

AﬁJ exceptmtn-i

ally poweriul .
3 FULLY SHROUDED UPRIGHT MOUNTING
bigh aquality | oo 0 250v. 60ma, 6-3v. 2a., 0-5-6-3v. 2. ..
950-0-250v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a.

all-purpose
unit for lead, 00T 00y 100mA, 6-3v. 44, 0-5-5-3v. 3a. .

rhythm, bass

® 1 300-0-300v. 130mA, 6-3v. 4a., c.t., 6:3v. 1a.
ntergeosst For Mullard 510 AmpHfer ... 1v........ 4379
radio, tape. | 350-0-350v.100mA, 6-8v. 4a.,0-5-6-3v. 3a. . 35/8
- tape 350-0-350v. 150mA, 6:3v. 4a., 0-5-6:3v. 3a. .. 45/9
* Two extra heavy duty | 495.0-425v. 200mA, 6-3v. da.,c.t., 5v. 3a. .. 69/8
12in. Loudspeakers. 495.0-425v.200mA, 6-3v.4a.,6-3v. 4a.,5v. 8a. 75/
t* FD‘IIH‘I J;?iCkcl%%ut? a,fm; 450-0-450v. 250mA, 6-3v. 4a.,c.t., bv. %a. .. 85/
T s a6 ofwp %o | ToP SHROUDED DROP-THROUGH TYPE
our Drokaps or Inikes, | 200-0-250v.70mA, 6:3v.2a.,0-5-6.3v. 2a. .. 21/
Bass and Treble controls. 250-0-250v. 100m4, 6-3v. 3-5a 23/9
T o op | 250-0-250v. 100maA, 6-3v. 2, 6-3v. 1a. 24/9
1 Gns. dep. £7.17.6 350~g-gsgv. élzggaAAﬁ-sv 22 ,005-6 3 gg;g
e fede 250-0-250v. 100maA, 6-3v. 4a.., 0-5.
gg‘ig monthly payments of 1 500.0-300v. 100ma; 6:3v. 4a., 0- 35/8
Sond S.AI. for leaflet, | 300-0:300v. 130m4, 6:3v. da., 0
Also 320 Bass inc. i5in Suitable for Mullard 510 Ampli 42/9
33y Spler. 201 gns. G15 inc, | 390-0-350v.100mA, 6- . v 3a. 359
* 350-0-350v. 150mA, 6-3v. 4a., 0-5- 3v 3a... 43/11

12in. 20w Spkr. 19} gns.

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

FILAMENT or TRANSISTOR POWER PACK Types
6-3v. 1-5a. 7/9; 6-3v, 2a. 8/9; 6-3v. 3a. 10/9; 6-3v.
6a. 21/9; 12v. la. 8/8; 12v. 3a. or 24v. 1-5a. 21/9;
0-9-18v. 1ia.17/8; 0-12-25-42v. 2a. 28/9,

Type BMI | CHARGER TRANSFORMERS 0-0-15v. lia. 14/11;
battery eli- 23a. 17/9; 3a. 18/11; 5a. 28/9; 6a. 27/9; 8a. 83[9
minator. AUTO (Step UP/step DOWN) TRANSFORMERS
Slze Sixdjx | 0-110/120v. 200-230-250v.......50-80 watte 15/9
n. approx. 150 watts, 20f11; 250 watts 49/9; 500 watts 99/9
Completely reDlaCeS bat- OUTPUT TRANSFORMERS
teries supplymg 1-5v. and Standard Pentode 5,000 Q or7,000Q to3Q . 8/8
90v. where A.C. mains 200/ Push-Pull § watts EL84 to 30 or 159 ... .. 12

is_ available.

/9
Push-Pull 10 watts 6V6 ECL86t03,5,80r15Q 22[9
Complete kit with diagram 21

Push-Pull EL84 to 3 or 15Q 10- 19 watts .

=
)

47/9 or assembled 58/11. Push-Pull Ultra Lméar fotli‘ Mullllard 51?1 el‘fc 38/9
Push-Pull 15-18 watts, sectionally wound L6,
SELERIUM F.w, K766, ete.,for 3or16Q........00ennte
RECTIFIERS (Bridged) Push-Pull 20 watt high quality sectionally
All 6/12v D C. output Max. wound EL34, 61.6, KT66 etc.to 3or15Q .. 59/8
18v. 3/11. SMOOTHING CHOKES

150maA, 7-10H, 250 Q 12/9;100mA4, 10H, 200 Q 10/8;
80maA, 10H, 350 Q 8/9; 60mA, 10H, 4000 /1L

% é/u.aa /9. ia forb. 6a;

R.S.C. COLUMN SPEAKERS oo yerod in two-

tone Rexine/Vynair, ideal for vocalists and
Public Address. 15 ohm matching. Type C48, 25-
30 watts, Fittedfour8in. highflux7wattspeakers.
Overall size approx. 42 x 10 x 5in. Or deposit 85/- 1 5 Gns

and 9 mthly pmts 84/9 (Total £18.17.9) Carr. 10/-. 0
Type C412, 40 watts. Fitted four 12in. 12,000 line 10 watt 22 Gns

speakers. Oversgll size 56 x 14 x 9in. approx. Carr. 15/-, Q
Or Deposit £3.13.0 and 9 monthly payments of 50/- (Total £26.3.0).

30 WATT H!-FI AMPLIFIER

for Guitar, Voeal or Instrumental Group
A_2 Input, 2 volume control Hi-Fi unit with
Separate Bass and Treble controls. Peak rating 60 watts.
Latest valves. Strong Rexine covered cabinet with
handles. Attractive black/gold perspex facia. Neon
indicator. For 200-250v. A.C. mams 18 Gns

For 8 or 156 ohm speakers. Send S.A .
for leaflet. Detosit 3 gns. and 9 mouthly Dayments of 39/8 (Total £21).

12in. HIGH QUALITY LOUDSPEAKERS ;

In Teak veneered or Rexine covered Cabinets
10 Watt 12,000 1ines

20 Watt 12,000 1j
3 or 15 ohms b Gns. 3 01‘?5 ohms ines @ Gns.
LOGUDSPEAKERS Limited number of heavy duty

units at fraction of list price. 15

ohms impedance. Brand new, guaranteed. Terms ava ilable over £8.
12in. 10 watt | 12in. 20 watt 12in. 30 watt 15in, 30 watt
HIGHFLUX | DUAL CON N 211 DUAL CONE
£5.15.0 |"5350. £6.19.9)xormally g gps
19, oversis ¥ Ghs.
F AN E R.S.C. GRAM AMPLIFIER KIT. 4 watts
output. Negative feedback. Controls: Vol.,
N PDP' 1 on Tone and Switch. Mains operation 200- 250v.
A.C. Fully isolated chassis. 49/1 1
LOUDSPEAKER Circuit etc. supplied. ONLY

POWER PACK KIT Consisting of Majns

” POST
18 100 watt FREE transformer, Metal Rectifler, Electrolytics,
Fantastic power smoothing choke, chassis and circuit. 200f
haudhng Guar- 19 Gns 250v. A.C. mains. Output 250v. 22 /11
anteed 2 vears. 60mA 6-3v. 2a. Supplied with case
RS.C. 4 B watt in lieu of chassis 26/11. Or assembled 89/11.

A5 HIGH GAIN AMPLIFIER

A highly-sensitive 4-valve quality amplifier for the
home, small club, etc. Suitable for all crystal or cera-
mic P.U. heads and most ‘‘mikes’. Separate Bass and
Treble controls. Hum level 71dB down. Negative Feed-
back 16dB. For A.C. mains 200-250v. Speaker output
£4 17 g 3 ohms Complete Kit with point-to-

b * point wiring diagrams and instructions.

CLEARANCE LINES
HIGH QUALITY 8" x 3” LOUDSPEAKERS 10000 Genss

3 ohm only 1 219
EXTENSION "SPEAKERS 29/9 EMI PLAYER T/TABLES
Cabinet size 12 x 8 x 5in

with P.U. 4 speed. T/D cartridge.
attractive grey lizard skm finish. lelted numper mail order only.
Fitted high flux 6iin. 5w. 3 ohm

speaker. Mono Stereo

PHDNE AMPLIHERS Speak and listen with both hands 59 9
free. Standard dry battery operated Attractive black moulded case. z
1 WATT TRANSISTOR AMPLIFIERS 1, 55 oum 3g/19
loudsypeakers. Miniature size. Brand new boxed. /
PRINTED CIRCUIT KITS for making printed circuits.

Complete with 72 square ins. laminated board and necessary fluids. 1 4/ 11
J.B. VHF/FM DIAL & DRIVE ASSEMBLIES 9/9
Complete with escutcheon. Size 7" x41”. Escutcheon 7i* x 2”’ ONLY /

TAPE RECORD/PLAYBACK AMPLIFIERS , ... ouomec

Magic Eve Recording level indicator. For 3 ochm L/S. All £7 19 11
normal facilities but less Facia plate. Normally 13 gns.). it

MINI-8 HI-FI LOUDSPEAKER UNITS oo omoorod canimes

size 91 x 64 x Tiin. Max. power handling 8 watts 3 ohms or 15 ohms. 4 Gns
learance Price
14 Gns

HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS
STEREO/TEN HIGH QUALITY AMPLIFIER

in substantial Rexine/Vynair covered cabinet. ONLY
5 watts high quality ocutput on each channel.

Sensitivity 50 millivolts. Suitable all crystal or

ceramic stereo heads. Ganged BRass and Treble

Controls. Valves ECC83 (2), EL84 (2), EZ81. For

B 2-3 ohm speakers. Assembled with £11 19 6
12 months’ guarantee for

Carr. 11/6

VERDIK HIGH FIDELITY AMPLIFIERS

with separate pre-amplifier. Mullard 510 circuit. Limited number
to clear by mail order only.
Fully guaranteed. 12 gns

R.S.C. 6/12Vv CAR BATTERY CHARGERS

Complete kit of parts incl. Ammeter and Circuit.

4 @MP it variable charge rate selector 49/ 9

6 amp ggavy with variable cha;geag%gg 69 /9

All types 200-250v. A.C. mains, Ready built 10/- extra.
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(OFY/ A FAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.

4 No soldering—but you learn the practical way.
Now you can learn basic Radio and Electronics at home—the
fast, modern way. You can give yourself the essential technical
‘*know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
.build . . . and enjoy every moment of it. B.I.E.T’s Simplified
Study Method and the remarkable new TECHNATRON Self-
Build Outfit take the mystery out of the subject—make learn-

ing easy and interesting.

Even if you don’t know the first thing about Radio now,
you'll huild your own Radio set within a month or so!

. .« . and what’'s more,
YOU’LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property,

You LEARN-but it's as

fascinating as a hohhy,
Among many other interest-
Ing experiments, the Radio
set you build—and it’s a good
one—is really a bonus; this is
first and last a teaching
Course, But the training is as
rewarding and interesting as
any hobby. It could- be the
springboard for a career in
Radio and Electronics or
provide a great new, spare-
time interest.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept. 372B, Aldermaston_Court,
Aldermaston, Berkshire.

A 14-year-old could under-
stand and benefit from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set . . .
here’s your chance to master
basic Radio and Electronics,
even if you think youre a
‘non-technical’ type. And, jf

© you want to carry on t0 more

advanced work, B.I.LE.T. has
a fine range of Courses up to
AM.LER.E. and City and
Guilds standards.

Send now for free 132-page book..
Like to know more about this
intriguing new way to learn
Radio. and Electronics? Fill
in the coupon and post it
today. We’'ll send you full
details and a 132-page book
— ENGINEERING OP-
PORTUNITIES—Free and
without any obligation.

§ To:BIET, Dept, 3728, ALDERMASTON COURT, ]
ALDERMASTON, BERKS,

I would like to know more about your
I Practical Radio & Electronics Course. Please

.............................. age........ I

send me full detailsand FREE [32-page book, I

ORGAN BUILDERS§! SILICON N.P.N. TRANSISTORS, ALL INDIVIDUALLY
TESTED IN PUBLISHED DIVIDER CIRCUIT! GOLD-PLATED LEADS FOR
EASY S8OLDERING! Unbeatable value at 1/8 each or £5.0.0 per 100.

TRANSISTORISED FLUORESCENT LIGHT. 8 WATT 12in. TUBE. Current drain
only 700mA! Complete and tested £2.19.6 only!

Or in kit form: *Case 10/-; *Transistor 10/-; Lamp holders, pair §/«; Condensers ete.
8/-; Transformer 18/8; Tube 8/=, *Post Packing 5/-.

TRANSISTORS

0C200, 00203, 0C204 all at 2/~ each.

ASY22, 2N753, B8Y28, BEY65, 263444, 263454, 2G345B, 2G371A, 2G3784, all
at 1/6 each.

Transistors similar to 0C44, OC71 and OC72 all 1/- each.

Unmarked, untested transistors 7/8 for 50,

LIGHT SENSITIVE TRANSISTORS (siailar OCP71) 2/- each.
30 watt transistors (ASZ17) 10/« each.

DIODES. Very low leakage. Make excellent detectors, also suitable for keying elece
tronic organs. 1/~ each. 20 for 10f-.

RECTIFIERS
BY100.800 p.i.v. 2/8 each, 24/~ per doz., £7,10.0 per 100, £50 per 1,009,
BY¥%13, 6 amp 400 p.i.v. avallable on same ferms.

MULLARD POLYESTER CAPACITORS. FAR BELOW COST PRICE!

0-001F 400 volts .. .. B 0-02uF 200 volts . o8
0-0015 F 400 volts oo ..o8d, 0-15uF 160 volts oo .. 6d.
0-0018 L F 400 volts oa .. ad, 022 160 volts oo .. Bd,
0-0022.F 400 volts .. ..o 84 0-27uF 180 volts .. .o 6d
0:-01uyF 400 volis oo ..o 8. 1uF 125 volts R ¥ 0

YERY SPECIAL VALUE! Small 8ilver-mieca, Ceramic, Polystyrene Condensers. Well
agsorted. Mixed types and values. 10/~ per 100.

PAPER CONDENSERS, mixed bags, 0-0001 to 0-5u.F, 12/6 per 100.

RESISTORS ! Give-away offer! Mized types and values, 1 to 3 watt,
8/6 per 100, 55/~ per 1,000. Individual resistors 8d. each. Also } to 3 watt Close Toler-
ance. Mixed values 7/8 106, 55/~ 1,000,

WIRE-WOUND BESISTORS. 1 watt to 10 watts. Mixed bags only. 16 for 10/-

RECORD PLAYER CARTRIDGES

ACO® GP67/2 Mono 15/- complete with needles.
GP91/3 Stereo Compatible £1,0,0 complete with needles,
GP93/1 Sterec Ceramic £1.5.0 complete with needles.
GP94/1 Btereo Ceramic  £1.5.0 complete with needles.

8mall pick-up arms complete with cartridge and needle 10/- only.

TRANSISTORISED SIGNAL INJECTOR KIT. R.F./I.F./A.F. 10/ only.
TREANSISTORISED SIGNAL TRACER KIT 10/- only.
TRANSISTORISED REV-COUNTER KIT 10/-,

VEROBOARD

2kin. x lin. 0-15in.matrix .. 1f1 17in. x 2}in. 0
84in. x 2%in. 0-15in.matrix ,, " 8/8 17in. x 33in. 9
84in. x 3fin. 0-15in. matrix .. 8/i1 3%in. x 24in. 0
Bin. x 2lin. 0-15in. matrix .. §/11 3%in. x 34in. 0
Sin. % 3%in. 0-15ln. matrix .. 5/8 Sim. x 24in. 0-lin. matrix .. 3/11

fin. x 8%in. 0-lin. matrix ,, §/6

8pot Face Cutter 7/6, Pin Insert Tool 9/8, Terminal Pins 8/8 for 36.

‘15in. matrix .. 11/-
15, matrix .. 14/8
«lin, matrix .. 3/8
lin. matrix .. 8/11

MULTIMETERS. 20,000 ohms per Volt.

Ranges: A.C.: 1,000V, 500V, 100V, 50V, 10V,
D.C.; 250ma, 2-5ma, 502A,
D.C.: 2,500V, 500V, 259V, 50V, 25V, 5V,
Resigtance: 0/60KQ and 0/6M Q.

Special price £4.0.0 only.

FLECTROLYTIC CONDENSERS

0-25uF oo 8 volt 4pF . 25 volt 25LF .. 25 volt
1uF .. 6 volt SuF .. 6volt  300F .. 6 volt
1uF co 20 volt 6uF .. 6 volt 30U F Do 10 volt
L-25pF .. 16 volt  8uF .. dvolt 50T .. 6 volb
20.F . 2 volt aury .. 12 volt 64 F o 2:5 volt
2 F .. 380 volt 8uF . 50 volt G4LF .. 9 volt
2:5UF .. 16 volt 10uF .. 8 volt 1004LF .. 9 volt
SuF oo 25 volt 10pF no 25 volt. 320 F 0o 4 volt
3-2uF oo 64 volt  20uF oo & volt 820y F .. 10 volt
4P oo 4 volt 2B F no 6 volt 400U F .. 6dvolt
4uF o oo 12 volt 25 F oo 12 vol

Al at 1/~ each. 20 assorted (our selection) 10/-,

Orders by post to:

G. F. MILWARD

DRAYTON BASSETT, NEAR TAMWORTH, STAFFS.

Please include suitable amount to cover post and packing. Minimum 2/-

Stamped addressed envelope must accompany any enquiries.

For customers in Birmingham arez goods may be obtained from Rock Exchanges.
231 Alum Rock Road, Birmingham 8.
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BARGAIN OPPORTUNITIES FROM

TRS STEREOD 4-4 a bargain in quality amplifiers

AMPLIFIER KIT £7.19.6 (pp. 3/6)
TRS POWER UNIT
£2.5.0. (p.p. 2/8) .

TRS SIMPLEX CABINET

£1.17.8 (p.p. 2/6)
4 prs D plugs and sockets if
purchased separately.

Complete kit ine. cabinetipower
pack DIN plugs and socket.

2-1 ﬂ.ﬂ (post free)

—3d

assembly.

Integrated 5 transistor sterec amp based on
newly developed Mullard ¢ watt modules
and BC.108 pre-amp. Suitable also for
speakers from 3 to 15 ohms.
treble cut/boost. Response—60 to 14KHz
B. This exceliently engincered layout
requires only wiring between control: and
modules. Complete with metal chassis and
simplex teak-ended cabinet for

With base and

instant

MAKE YOUR OWN BOOKSHELF SPEAKER

With & set of matched sprakers and cross-over from TRS. Comprises modern style
high efficiency 5in. bass unit with special cone assembly,
for mounting into your own cabinet or baffie system. Smonth 79 /6
responee from 80 to 20, 000 Hz. Loading up to & watts. Made by

A bargain for omly

& world urer.

(carr. 5/-).

This advanced design computable Hi Fl mono/
stereo FM tuner comes in easy-ito-assembie pre-
fabricated units engineered to the highest stan-
dards of etficiency and performance. Valuable
refinements jnclude switchable A F.C.,
noise suppression, fHywheel tuning, stereo indica-
tion light, excellent audiv response. Scnsitivity
better than & microvolts. Stereo can be added
later if so required. Inclusion of a world-famous
Gorler 1.F. amplifier ensures superb performance.
Excellent chassis design made specially to fit the

" A NEW DE-LUXE
~ FM MONO/STEREOD
TUNER FROM TRS

'® A.F.C. &A.G.C.
® Noise Limiter
® Chassis Ready

Built
@® Pre-tuned

Kit to make MONO
tuner inc. chassis 15§ gns.

automatic

standard TRS Simplex cabinet systen. Styled to 220 PRUREAssembly
match the TRS Stereo-d-i. Addon Stereo Uit 10 gns.
S.A.E. brings full details. 28 .
" g3 f » Power Umt £2.5.0
: k Total price p.2/6)
X-over and 2%in_twester | o7 2in Coperation) £28.10.0 ccarr. 1009 Simplex Cobinet £1.17.6
(p.p. 2/6) T

GARRARD & E.M.I. PLAYING UNITS

LM3000 Record Player with 9T.A. Stereo Cartridge. £10.5.0
AT.60 Mk. TX De-luxe Auto-changer, die-cast turntable. Less cartridge.

8P.25 De-luxe single record player, die-cast turnable. Less c}ritridge.
1.

Braud new in makers’ cartons. Packing and carriage on any one of

above 7/6.

GARRARD PLINTH WB.1 in fine Teak for any of ahove units.

{Packing and carriage 8/-). 65/-.

Garrard olegr-view rigid perspex cover (carriage 4/6), 82/6.

CARTRIDGES AVAILABLE TO PURCHASERS OF ABOVE PLAYER
UNITS —STEREQ. Sonotone 9TA/HC Ceramic with dimmond 48/6.
Decca Deram with diamond 92/6; MONO Acos GP91-1 21/~; Goldring

MX2M 26/6.

E.M.I. 4 SPEED PLAYER Motor and 103 T/Table unit and free-
mounting pick up arm with high quality T:0 Cartridge, (p.p. 5/-). 59/6.

FREE LIBRARY
TAPE. WALLETS

With each reel of this fine tape
by an internationally famous
manuiacturer we give a well
.19.6 made wallet In  simulated
leather with space for a reel
each side. This is professional
quality full frequency tape
with metalised leader/stop
foils.

53in.reel, 12008t., with wallet
17/8

£13.5.0

3in. reel, 900#t,, with wallet,
12/6

7in. reel, 18004t., with wallet,
22/6

TRS MULLARD AMPLIFIERS

STEREQO 10-10 Kit with valves and passive control system
KIT—£17.10.0: BUILT £81. (carr. either, 12/6)

2 -+ 2 VALVE PRE-AMP Built, complete with valves, dial; ete.

18 gns. (carr. 7:8)

5-10 MONO AMPLIFIER. Basic Kit, with valves, etc.. 8} gns
Built, 111 gns. (carr. 7/6 either).

Basic Kit with passive control system, £11.19.8, Built £14.19,0
{carr. T/6 either).

PRE-AMP 2 VALVE KIT £6,12.6. Built £8.10.0 (carr. 5/6 either)
BASIC 5-10 AMPLIFIER AND 2 VALVE PRE-AMP Assembled,
wired and tested,
Send S.A.E for leaflet giving full technical speczﬁ.fatwns on (hese
world famous amplifiers.

complete £19.10.0 (carr. 10-).

HERE'S A GREAT BARGAIN
RECORD PLAYER AMPLIFIER

2 watts output with volume
- Double wound 1nains isolating transformer.
Stylish two-tone escutcheon panel, Printed
Ready wired and tested Jfor_ instant &asembl}i.

Ideal for building into a record player.
and tone controls.
EZ80 and BCLS?2 valves.
cm.uxt asserbly.

TRS Stereo Decoder

sistors.
and aligned. (Carr. & Packing 2/6).

tehing o/p U ded playing
unlf at 69/8 above, Amphﬂer as described.

79/6

[ Forreception of stereo broadeasts on your existing
FM receiver. Based on Muilard design. § Trans-
Beacon indicator. All coils prechecked

5 Gns.

TRS Power Supply Unit

Heavy duty, ready buill mains power umt ot gre&t
reliability and suitable for the h

without stress or fluctuation, very easy to mount.
Size: 3} x 2 x 2in

PU.12 giving 12V at 1.5A: PU.24 giving 45/
24V at 0-75A. Either model (p.p. 2/6) =

WIRE WOUND RESISTORS—COATED TYPES
Stand. values 25 ohms--10000 ohms, 5w.1/8, 10w, 1/9,
15w. 2/3. SPECIAL VALUES 15K—35K ohms 5w, 2/6,

. PRE-SET WIRE WOUND POTS. Slotted Knurled
Knob T.V. Type 25 chms—30Kohms 8/8, 50 Kohms 4/6.
Ditto carbon track 50K-—2 Meg. 8/3.

SLIDER PRESETS !w. 10K 2-2 Meg. 2/- 10 ohms—
5K 2/8. )

SKELETON PRESETS for P/circuit use. 100 ohms—2-5
Meg. 2f-.

STANDARD W/WOUND POTS. Long Spindle.

100 obims—B0000 ohms each 6/-. 100,000 ohms each 6/9.

VOLUME CONTROLS 1iin. dia. Long Spindles.
Famous make, All values 3000 ohnw—2 Megohms.
Guaranteed 12 months. Log or Linear tracks. Less Bw.
8/6."DP 8w. §/-, Log or Linear tracks, Centre Tapped
4 Megohm Log, I Megohm less 8w, 5{-. TWIN GANGED
STEREO 1}in. dia., Long Spindles. All values 5000
ohms to 2 Megohms less Sw., ea. 8/6. All values 100K
to 2 Megohnis with DP Sw., ea. 10/8,

STEREO BALANCE CONTROLS

Log/Anti-Log 5K, ! Meg., 1 Meg., 2 Meg. ea. 9/6,
VEROBOARD—Al standard sizes inoluding 24 x Sin.,
8/8; 24 x 3%in., 3/-; 31 x Bin., 5/2; 3% x 3¢in., 3/8;
2 % 17in., 12/6, All acceseories and tools in stock.
‘CIR-KIT* Adhesive copper strip for circuit buildlng
60in. spool, /y4in., 2fw,

o N

| FOR 6d YOU. CAN SAVE £ £ £1

Send 64, now to TRS for their latest bargain= '
I d lists of ies, mat-
l erials and eguipments, including many hard to

find items. 8 large pages, well printed. Send for l

youz 6opy now.

a——---——-—--—-
RESISTORS-—Modern ratings, full range 10 ohms to
10 megohms, 10%, 4i-§ w., 4d. ea.: 5% Hi-Stab.
i<} w., 6d. ea. (below 100 ohms and over 1 meg.,
6d. ea,). 1% Hi-8tab, } w., 1/6 ea. (below 100 ohms,
2/ ea.).

CONDENSERS Silver Mios. All values 2 pf. to 1,000 p?
6d. es. Ditto ceramics 9d. Tub. 450v. T.0.C., eto, .001
mid. to 0.1 m$./350 v. 10d. .02 m1, to 0.1 mid. 500 v. 1/-
.25 T.€.C. 1/9. 5 T.C.C. 2/-. CLOSE TOL. 8/8IC8, 10%
5 pf.-500 pi. 8d. 600-5,000 pf. 1/-. 1% 2 pf.-100 pf. 94.
100 pi. 94. 100 pf.«500 pf- 11d. 375 pf.-5000 pi. 1/8.
ALUM, CHASSIS. 18g. Plain undrilled folded 4 sides,
2in. deep. 6 x 4in. 4/8; 8 x 6in. 5/8; 10 x 7in. 8/9; 12
X 6in. 7/6; 12 x 8in, 8/- etc.

EXPANDED ANODISED METAL—Attractive Gilt
TRinish }in. x §in. diamond mesh or finer mesh §/- per
sq. ft.

VINAIR—Latest 1.C.I. speaker covering. Mottled
Light Grey, Off-White, Fawn, Black, etc. 2/- persq, ft.
BONDACQUST—Speaker Cabinet Acoustic Wadding.
18 ins. wide, 2/3 per it. /- per yard.

ENAMELLED COPPER WIRE in two ounce reels.
14-20 g. 3/~: 2028 g. 3/6; 30-34 g. 4/3; 39-40 g. b/-.
ALWAYS IN STOCK AT KEENEST PRICES, Tran-
sistors, Coils, Switohes, Valves, Speakets, Materials.
See latest TRS lists. Please send S.d4.E. with inquiries.

7-valve AM/FM/RG Chassis

A superbly powerful high periormance instrument, Ideal
for building inte existing cabinet work, ete, Tunes over
long, dium and F. M ds. E: il sensitivity.
Permeability tuning on F.M. Large clear dial, A.V.C,
good neg. feedback . Magic eye. 3W output. A.C.200/250V
Circult diagrams available, Supplied ready built and
aligned. 8,A.E. brings full details. £13.18.8, (Carr. 10/..}

To Order

Send cash with order.
Post and packing iwhere
no! stated add 1/- per §1b;
1/9, 1b; 8/8, 2b; 3/~
8lb; 6/6 101, 8/- 141b;
orer 10j-. To hkelp specd
your order, quote PW.12 Tel
when ordering.

RS RADIO

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

COMPONENT
SPECIALISTS

Established 1946

. : 01-684 2188, Hours 9 a.m.—6 p.m. 1 p.m, Wednesdays
A few doors from Thornton Heath Sin. (S.R. Victoria section}
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Mon.—8Sat. 9 a.m,

R S l VALVE MAIL ORDER CO i 150
All valves Closed Sat. 1. £2.30 p.m.
u u L . brand new Open Dally to Callers
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 ... voxes L )
1A GBH6  7/6 | 6K6GT 5/~ {787  30/- | 20L1 17/- | 78 5/~ | DF96  8/9 | BCFs2 7)- | BM8O 7/8! PC97  8/9 | RG5/500 UF8Y /6
s Zﬁ 6BJ6 9;_ GE7M 5/9 |7Y4  8/6 [20P4 19/ |80 7/- | DH77 46 | ECH21 126 | EM81 /8 | PCC34  6/3 80/~ | UL4l 98
185  7)-| 6BQ7A 7/- | 6K7G 2/ |0BWe 7/ |20P5 18/ |85A2  7/3 | DK32 7/9 | BCH35 11/~ | EM84 7/6 ! POCBG 11/ | 8130 385/- | UL84 7)-
1LD5  5i- | 6BR7 8/6 | 6K7GT 4/6 [10C1 12/6 | 2546 5/9 [ 150B2 9/8 | DE91  5/6 | ECH32 11/~ | ESUL5020/- | PCCI8911/6 | 8P4 8/- | UMBO /-
INSGT 8j-| 6BR8 5/6 | 6KsM §/6 [ 1002  12/6 | 25L6GT 5/6 | 15004  7/6 | DK92 8/ | gCcHS1 5/9 | BY51 /¢ { PCF80 7/- | 8P41  8/6 | UUG 18/8
1R5 5/6 | 6BS7 14/8 | 6K8G 3/~ | 10FL 9/~ | 25¥5 /-] 801 6/- | DK96 7/9 | ECHB3 8/ | EY86 7/- | PCF82 &/- |SP61 3/ | UU7 13/8
184 5/~ | 6BW6 14/- | 6K8GT 7/- 10Fg 8/- | 2524 6/3 | 807 7/- { DL66 15/- BCLSO 7)- EZ35 4/6 | PCF84 §})- [TV280/80 TUS 8]~
185 4j— | 6BW7 14/ | 6K25 20/ [ 10F9 /9 2525 7i— | 813T84 DL92  4/9 1 porse 7)- | EZ40 8- | PCF8G 9/ 86/- | Uyelr 9/8
174 3/ | 604 5i9 | 611 9/6 | LOF18 9/- | 2526 8/8 i20/- | DL93  3/6 | gorss 10/ | EZ4l 10/ | PCFs0110/- | 8U25 18/8 | yyq4l  7/-
]| S 7 |eec 78 |loLL 8/~ |26D7 5/ |18 75/ | DLt 39| pore o) | BZSO  5/6 | POF80210/- | SUZ15012/8 | TYS5 6/
3A4 3/6 pteod aje | 6118 5/~ | 10LD1115/— | 8001 8/3 | 866A 13/6 { DL95 8/8 BCOLLSOO EZ81  §/8 | PCF80513/6 | T4l 15/- VMP4G 17/~
sge 88| 008, 8| .o7c e/ | 10P13 15/ | 20015 13/8 | 954 4/8 | DL36  7j8 30/ | GZso  10)- | PCFS0613/6 | TDD4 10/~ | ypym 25/~
305 8/8| CDeG 22/~ | 6QTGT 846 | 11E3 a4z | 30CLT A3/ 168 BB | DMIS T |Ere po- | GZB2  9f6 | PCFSOS1L/E | U0 W8 vR1p530
884 40| Lop oo |edATm 7)- [ 12aTe /g | 30C18 13/8 | 402ARED)- | DYS6 8- | pyags 71 | Guga 1| PCLsz e | UM 718 -
A 68C7  7/- |12aT7 g9 | 30F3 14/- 15763 10)-) DYET 8 KT36 176 PCLsz /3 | U9 85I- | ypy50/30
5Racy 89 | SSW4 1201 6oc7 5 | 12AT6 59 | 30FLL 16/- | 7193 2/~ | ES3CC 13/~ | EFE 8-\ oald o) pexss vpp | U2 1376 5/
5U4G 4j— 2o |6sm7  a/p | 12aU7 49 | BOFLI2I6/ | 7475 1%~ | BASO % | BEA I8 ywreg Goig | porss o/s | U200 188 | vros 15
6Eo 7/6 ! 30FL1413/8 | ABL  7/9 | EABOBO 7/- [ BFS0  4/6 PCLss o). | U8 8
6VAG 8/ | 6Fl 9/~ |68TT 5/~ |124X7 6/3 | 30115 15/3 | ATP2  %/3 | RAF42 10/ | BFSC 5/~ | KT81 85/- ) LORES B/ gy g0 | VISL 80/
5YSGT 58| 655G  8/- | 68K7GT 4/9 | 12BA6 /- | 50177 1a)e | ATP5 7/~ | BB4l 10/~ | EFss e/ | KTS1(7Ch /- | Ues1  iess | ¥ULIL %8
BTG 00| GEoG 41 SSLTGT 4/ | 13BEG 509 | S0P1> 13- | ATPT /6 | EBOL 8/ |EFS0 609 | nge B PhNgs 9 | vsol 1e/3 | YUI20 o
6/3012 13/~ | 6FSG  4/8 | 68N7G 30P19 .13/- | AU2 80j- | EBC83 7/~ | EF88  5j- o U3 8l oy
AT SO R e Ve e A O o I SRR R L e
: - - 30PL13 15/- | AZ1 ~ | E BF92  2/6 - |Us -5 5/-
6ACT7 3j- | 6F14  12/6 | Use  7/6 | 1207GT 7/- | 30PLia15/- | AZ31  9/6 | EBFS0 /- | HFos 15,4, ML‘; 1;’;9 rel $§5 TABOS0 6/~ | XP1-5  5/-
6AXs 4/ | OF23 13/8 | 6VOM 8/ | 12K7GT 6/~ | 3545 12/6 | CBL3L 15/~ | EBFS3 8/3 | kriss 6/6 | Mspa 10/ | PLes 6/ | UAF42 10/3 XBG1-510/-
6AL5  g/- | OF24 12/- 1 BV6C  4/8 | 12K8GT 8/~ | 3516  5/9 | CCH35 21/- | EBFS9 6/8 | urins /6 | yu UBC41 8/6 | Y83  7/6
A5 oo | 6E%5 12/- | 6VAGT /8 | 12Q7GT 4/6 | a5Wa  4/8 [ CLas  20/- | EBLL 18/- | mrss g | MU /81 pLst  8/9 | UBCal 813 | Tubos
BAMG /8| cpog i1/6 | 6X4 8/8 { 128A7 8/8 [ 35723 10/~ [ CY30 18/8 | EBL21 11/~ 18| x40 1206 | PL50O 15/- | URFs0 8/9 | BEG1  50/-
6AM6  3/6| gg5 2/6 | 6X5G  4/8 | 19867 4/8 | 3574cT 5/6 [ CVa1 10/~ | EBL31 g7/6 | EL3% 12/8 \N78 16/ | PX4 14/ | UBFse 7/3 | 3FP7 19/-
6405 GHE 2/ | 6X5GT 6j- | 12887 8/- | aszs  5/6 | DAC32 ©7j- | ECo0 249 | BL34 10/6 | N108 25)- | PY33  9/6 | Uocss 8/6 | 5OP1 85/~
6ASTG 15/ | GxsM  afg | 7B6  11/8 | 12837 8/8 | 3s 5/~ | DAFo1 4/ | ECcst gjp | EL4l 10/~ NGT1  8/6 | PYSL  6/6 | UCOS5 7!— Cv1526 40/~
GATS 4/6 | g5 n/e | 7B7T 78| 123K7 4/9 | 42 8/~ | DAF96 6/9 | Eccsz 4/9 | EL42 10/~ | NGT7 B55/- | PY82  6/- | UCF80 ACRI13100/-
6AUS 8/~ | g75aT 4/6 | 705  15/- | 123R7 5/- | 50B5  6/6 | DCCS0 12/6 | ECCs3 6/3 | BL84  4/9 | oA2  5/9 | PY83  6/6 | UCH42 10[6 VCORO7 85/
6B4G 15/ | gyg 8/ [ 706 13/~ | 14B7 9/~ §50C5 6/3 | DF33 8/- | ECC84 §/- | EL80 68/~ | 0C2  5/- | PY800 10/- | UCHSL 6/9 | VCR517B
6B8G  B/-| 6ITM  7/6 | D5 8/- | 19AQ5 5/- | 500D6GS1/- | DF76  7/- | ECC85 5/~ | BL98  5/6 | 0z4 4/6 | PY801 10/- | TOL82 8§}~ 48}~
6BAS 5/ | 6J7G  4/9 | 7TH7 68 | 20D1 10/- [ 50L6GT 6/- | DFO1  3/- | ECCs8 Uj- | ELL80 20/~ | PC86  11/6 | R2 /8 | TCLS3 10/ | VOR517C
6BE6 5/ | 67IGT 66 { TRT  17/6 | 20F2  14/- |75 ?- | DFe2 /6 | ECF80 6/6 | mM3s 85/~ | PCss 1161 R19 /8 | UFal 10/~ 46/~
UR SERVICE SETS OF VALVES
SPECIAL 24 HO q DAF91, DF91, DKY1, D192 or DLO4 | 19/ the set
OBSOLETE TYPES A SPECIALITY Special 24 Hour vizos, pros, DKss, DLss . 27/6 the set
QUOTATIONS FOR ANY VALVE NOT LISTED . _BRAND NEW TRANSISTORS
Postage 6. per valve, cwo.nocon,  Express Mail — sox b AR §;9 Ocetp 4| oomp &
; AFils Y- | 0G5 0075 - | 0UsIDM 0C170 7/~
y Order Service AF1I6 7/- | 0C44 46 | 0076  6)- /- | OCITl 8/
Manufacturers and Export Inquiries Welcome AF11T  7i- | 0C4H 4/- | OC77 8- | OCB2 6/- { 0C200 7/8

SEND S.A.E. FOR LIST OF 2,000 TYPES

SHORT-WAVE

H-Au KITS

WORLD-WIDE RECEPTION

Famous for over 30 years for Short-Wave Equip-

ment of quality, “H.A.C."" were the originai
suppliers of Short-Wave Receiver Kits for the
amateur constructor, Over 10,000 satisfied
customers—including Technical Colleges, Hos-
pitais, Public 8chools, R.A.F., Army, Hams, etc._

IMPROVED 1968 RANGE

One-valve model '“DX"", complete kit—price 58/8
(Postage and packing 3/6).

Customer writes :—‘Definitely the besi one-valve
8.W. Kit available at any price. America and
Australia received clearly at good volume.”” This
kit contains all genuine short-wave components,
drilled chassis, valve accessories and full instrue.
tions, Ready to assemble, and of course, as all our
products—fully guaranteed. Full range of other
8.W. kits still available, including the famous
model “K” (recommended by radio clubs). All
orders despatched by return. (Mail order only.)
8end now for a descriptive catalogue, order form.

“H.A.C." SHORT-WAVE PRODUCTS
29 0Ild Bond Street, London W.1

AERIAL WIRE: Coils of 25 yds_, solid &/8, plus
1/-P. &P

TEST METERS : 8tili available I'TY}2 20 K ohwus per
volt, at £3.8.9, plus 3/- P. & P. Also stocked Taylor
AVOT.M.K.

TRANSFORMERS: Instrument, 250 volt primary
250-volt secondary 6:3 volt 18/6, plus 3/9 P. & P,
Charger, 4 amp for 6 or 12 volt, £1.2.6, plus 3/9
P. & P. Mains 250:0:230 sec 6:3 volt 60mA. 18/9,
plus 3/2 P. & P.

HIGH FREQUENCY HORNS: i} to 4} voli, ideal for
alarm circuits. 3/8, plus 1/- P. & P.

RELAYS: 12 volt suitable for car alarm, heavy dufy
contacis, £1.1.9, plus 1;6 P. & P. Small relays for
electronic uses, 130 ohm coil, 4 change over contacts
operate 6 to 18 volt. 19/8, plus /- P. & P. iV-6V
Relay, 1 NOC, 30 OHM, §/-, plus 1/6 P. & P.

EAR PIECES: 3-5mm, 2-5mm magnetic, 2/6, plus 6d
postage. 3-5mm, 2-5mm crystal, {6, plus 6d . postage

LOUDSPEAKERS:
/6, plua 1/-P. & P,

still available 8 ohm 2lin.

VALVE HOLDERS: B7g, B8a, BSg octal 84., plus
Gd.. postage.

00AX SOCKETS: flush T.V. 8d., plus 6d. P. & P.
PHONO PLUGS: 5/- doz, plus 1}- P. & P.

WAVE OHANGE SWITCHES: 2 pole 6 way, 8/9.
plus 1/~-P. & P.

Many other items, please send stamp for free price
list.

BOTEWELL ELECTRIC

SUPPLIES (Glasgow) LTD.

54 EGLINTON STREET,

GLASGOW, C.5. Tel. 041 80Uth 2904

Member of the Lanider Group

NEW RANGE BBC 2 AERIALS

All UH.F. aerials now fitted with tilting
bracket and 4 element grid refiectors.

Loft Mounting Arrays, 7 element, 37/6.
11 element, 45/-, 14 element, 52/6.
element, 60/~ Wall Mounting with
Cranked Arm, T element, 60/-. 11 element,
87/-. 14 element, 75/-, 18 element, 82/6.
Mast Mounting with 2in. clamp. 7 element.
4978, 11 element, 55/-. 14 element, 62/-.18
clement, 70/-. Chimney Mounting Arrays,
Complete. 7 element, 72/6. 11 element. 80/-.
14 element, 87/6. 18 elernent, 95/-. Complete
assembly instructions with every unit. Low
Loss Cable, 1/6 yd. U.H.F. Preamps from
756/-. State clearly channel number required
on all orders.

BBC - ITV AERIALS

BBC, (Band 1), Tele-
scopic 10f;:. 25/-. Bxternal

ele-
ment loft array, 30/-. &
element, 40/-. 7 element
50/-. Wall mounting. 3 ele-
ment, 47/6. 5 element.
5216. Combined BBC/
ITV, Loft 143, 40/-; 145,
50/-3 1+7, 60[— Wall
mountm, 1+3 57[6, 1+5.
67162 Chlmney ., 87163

transmtor pre-
amps, 75/~

COMBINED BBC1 — ITV BBC2
AERIALS 1+3+9, 70/-. 1+5+D, 80/
1+5-+14, 90/-, 1+7+14, 100/-. Loft mounting
only. Special leafiet availabie,
F.M. (Band 2). Loft 8/D, 15/-. “H", 32/6.
3 element, 55/-. External units availabie.
Co-ax, cable 8d. yd. Cotax. plugs, 1/4.
Outlet boxes, 5/-. Diplexer Crossover Boxes,
138/6. C.W.0. or C.0.D. P. & P. §/-, Send &d.
stamps for illustrated llst;s

Callers welcomed - open all day Saturdg,y

K.V.A. ELECTRONICS (Dept. P.W.)
27 Central Parade, New Addington
Surrey (CR0O-0J4B)

LODGE HILL 2266
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backed by our

roamer seven mk IV

SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER
SPECIFICATION GIVING OUTSTANDING PERFORMANCE !

7 FULLY TUNABLE WAVEBANDS—
MwW1, MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND.

Build yourself a quality
transistor radio

guaranteed results

after sales se_zrvice!

pocket five

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

Attractive black and gold case. Size 53 x 1} x
3iin. Fully tunable over both Medium and Long
Waves with extended M.W. band for easier
tumng of Luxembourg, ete. All first grade com-
and 2 diodes,

Total building costs

supersensltlve f?}rnte rod aerial, fine tone moving pP. &P
coil speaker, also Personal Earpiece with switched , 0 U
socket for private listening. Easy build plans and 3/6

parts price list 1/6 (FREE with parts).

transona five

MEDIUM WAVE, LONG WAVE

AND TRAWLER BAND (to 50
metres approx.) PORTABLE

WITH 3in. SPEAKER AND EARPIECE

Attractive case with red speaker grille. Size 63 x
41 x 1lin. Fully tunable. 7 stages—5 transistors

and 2 diodes, ferrite rod aerial, tuning condenser, 1Otal building costs

volume control, fine tone moving coil speaker also P. &P
Personal Earpiece with switched socket for private ' . .
listening. All first grade components. Easy build 3/9

plans and parts price list 1/6 (FREE with parts).

super seven

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case size 71 x 5} x 1jin. with gilf
fittings. The ideal radio for home, car or outdoors.
Covers Medium and Long Waves and Trawler
Band. Special circuit incorporating 2 R.F. Stages, _
push pull output, ferrite rod aerial, 7 trancistors
and 2 diodes, 3in. speaker (will drive larger
speaker) and all first gra,de components. Easy P. &P
build plans and parts price list 2/- (FREE Wltvh , " .
parts). (Personal Barpiece with switched socket for 4/ 6
private listening 5/- extra).

roamer Six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 7} x 63 x
1tin. World wide reception. Tunable on Medium
and Long waves, two short waves, Trawler Band
Plus an extra M.W. band for easier tuning of Lux-
embourg, ete. Sensitive ferrite rod aerial and
telescopxc aerial for Short waves. All top grade

8 istors and 2 diodes
Transistors  ete.

Total building costs

including M.lcro -Alloy R.F. Total building costs

(Carrying strap 1/6 extra). Easy build plans and P. & P
parts price list 2/- (FREE with parts). (Personal ’ . .
Earpiece with switched socket for private listening 4/ 6

5[ extra).

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

Extra M.W. band for
easier tuning of Luxembourg,
ete. Built in ferrite rod aerial for
Medium and Long Waves. b Bection 22in.
chrome plated telescopic aerial for Short Waves—
can be angled and rotated for peak 8.W. listening. S8ocket
for Car Aerial. Powerful push pull outpuf. 7 transistors and 2
diodes including Micro-Alloy R.F. Transistors. Famous make 7 x 4in. P.M. speaker for
rich-tone volume. Air spaced ganged tuning condenser. Separate onjoff switch, volume
control, wave change switches and tuning control. Attractive cage with hand and shoulder
straps. Size 9 x 7 x 4in. approx. First grade components. Easy to follow instructions and
diagrams make the Roamer 7-a pleasure to build with guaranteed results.

Total building costs

£5.19.6 -

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

7 6 Personal Earpiece with switched socket
/ for private listening 5~ extra.

NEW LOOK wmelody six

TWO WAVEBAND PORTABLE

8 stages—68 transistors and 2 diodes.
Covers Medium and Long Waves. Top
quality 3in. Loudspesker for quality
output and also with Personal Earpiece
" with switched socket for private listen-
ing. Two R.F. stages for extra boost.
High “Q”. Ferrite Rod Aerial. Push-pull
output Handsome pocket size case with
gilt Attings. Size 64 x 4 x 2in. Easy build
plans and parts price list 2/- (FREE
with parts).

Total building costs

6 9 f 6 P,4§r3P.

i 61 HIGH STREET, BEDFORD. Tel. Bedford 52367 |
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CLEAR
PLASTIC
METERS

750maA ., ... R5[-
lamp ....... 26/~
Zamp ....... 25/~
Samp ....... 25/-
3V. DL L85
10v. D.C. .., .25/~
20V.D.C. ...
5OV. D.C.
1V, DG,
150V. 0.C. . . .26/-
300V. D.C. ...28)-
50OV, DU, . 25/~
7509, D.O. .. .85/
15V. A.C. ... .26)-
50V. AC. . 25/
150V. A.C. ...25/-
500V, AC. .. .25/
500V. AC. 25]—
& meter ImA 29/6
_ VU meter ,.,.39/6
Type MR.45P, 2in, square fronts.
10V, D.C. ,,..287/18
20v. D.C. ... 27/8
50V. D.C. ... .8%6
B300V.D.C. ...27/6
15V.AC. ... 978
300V, AC. . .27/8
8 meter TmA .35/
VU meter .. .42/6
lamp. AL 276
o amp A.C.* | .27/6
10 amp. A.CL* ‘2716
20 amp. A.C.* 27/8
30 amp. A.C.* 27/6

Type MR.52P. 2§in. square fronts.

BOILA .......50{8 | 100-0-200pA 45{—
50-0-500,A ...49/6 | BOOUA .. ... 42/6
100pA ..,....48/6 | TmA [ .. ..87/8

Send §.A.E. for tull lists. Other ranges available, Plesse moluﬁe poatage.
s»eoml quohtions for guantities.

BDOV DC. ...378
15v. A, (... 876
300V.A.C. ...37/6
8 Meter ImA .$9/6
Meter . ., 50/8
l'amp. A.C.* ,37/6
5 amp. A.C.* .37/8

10amp. A.C* 87/¢
20 amp. A.C.* 37/
30 amp. A.C.* .37/6

Type MR.85P. 4iin, < 43in. fronts,

SmA ...

Wma

S50mA |

100mA

300mA .

1 samp. .

5 amp

10V. D.C.

20V, D.C.

50V DC. Ll
WA ... i

50-0-500A ...59/8

100p2A . ... .58/

100-0400;1.‘& .59le
2000A . ......55/-

500(LA . ]

500 0-500 (1A 49;6

l-o-lm_A ..... 49/6

SmA ..., 49/8

0mA ........ 48/

B0mA ,....... 49/8

100mA ... ... .49/8

500maA ... ... .19/8

lamp........ 19/

% amp. .,.....49/8

Type MR.G65P. 33in.

50LLA . v B8]

50-0- 50uA ...52/8

100/ . .53

L5276
100-0-100¢LA 4978

aOOuA ..... 415;;
5mA ....... 38/6
10ma ... ,.-30/8
60mA ... ..80/8
100maA ,...... 39/6
500mA .......39/8
1amp........59/8
Samp. ....... 39/8
10 amp. 39/8.
15 amp. .39/8
20 amnp. ..59/6
30 amp. :.....39/8
50 amp .39/6
10V.D.C. ... .38/8
20V. D.C. ..,.80/8

BAKELITE PANEL METERS
ﬁwl\!!i% 3iin. sguare fronts.

25 LA B’?IO | 500maA
BOA ....... . /
50-05004 .42/ .
,.4218 32/6
.32
..82/8
*Moving iron, sl 150V. D.C. | 30/
other moving coil, 300V. D.C. .,.32[6

16 amp. ......49/6
30 amp. ......40/8
20V.D.0. _...48/8
50V.D.C. .., .49/8
150V.D.C. ,._40/8
500V.D.C. ...49/6
15V. A.C .49/6
300V.AC. ._.40/8
8 meter ImA. _55/—
VU meter ,...89/6
iamp, A.C.* .49/8
5amp. A.C.* .49/6

10 amp. A.C.* .49/6
20 amp. A.C.* .49/6
30 amp. A.C.” .49/8

x 34in. fronts.

50V. D.C. ....39/6
160V. D.C. .,.39/8
300V, D.C. . .39/8
15V. AC. ....39/6
50. A.C. ....30/8

150V. A.C. .,.39/8
300V. A.C. ., .39

500V. A C. ,
8 meter ImA 45
VU meter ...,
50mA A.C.* |

{ amp. A.C* |
10 amp. A.C.* 89/6
20 amp. A.C.* 39/8
30 amp. A.C.* 80/6

1 30V. A.C.* ., .32/6
§60V. A0

150V. A.C.* |,
300V_A.C. ..
flamp. AC* |

20 amp. A.C.* 32/6
30 amp. A.C.* 32/6
50amp..AC* 32/8
VU meter ., .59/6

200 microamy, .,

..52/8

NEW RANGE OF “SEW' EDGEWISE METERS

MODZEL PE 70, Dimensions 8 17/32 x 111/82 % Qim
deep overall. Available as follows:

50 microamp. ,,...5%6 500 microamp., ., . .49[6
50-0-50 microamyp .56/- 1 milliamp......, .46/~
180 microamp, . , . .55/ 300 volt A.C. .....45/-
100-6-100 microamp52/6 VU meter, ..., ..83/8

Post extra.

TE-200 - RF SIGNAL GENERATOR

Accurate wide range gig-
. nal generator covering
120 Ke/s—500 Mc/s on
6 bands.. Directiy cali-
brated. Variable RF. at-
tenuator, audio output.
Xig] socket for calibfa-
tion,  290/240V. A.C.
Brand new with instruc-
tions. £18. Carr. 7/6.
Bize 140 x 215 x 170 mm-

TY75 -AUDIO SIGNAL GENERATOR

Sine Wave 20 CP8—200
Kcjs. Bquare Wave 20
CP8—30 Kefs, High and
low impedance ocutput,
Output variable up to 8
volts. 220/240 volts A.C.
Brand new with instruc-,
tions, £16. Carr, 7/8.
Hize 210 x 150 x 120 mm.

©T.53 SIGNAL GENERATORS, 8:9-15:5 and
20-300 Mcfs, Output 1pV-100mV. Mains
operated, Perfect condition less charts.
£12.10.0, Carr. 15/-.

4 cfo, 8)—
2 cfo, IG
Post extra. Quantities

T.M.C.1000 SERIES
KEY SWITCHES

Brand new with knobs as
follows:
1 way, 2 c/o, 718; 1 way, 2
way, 3m, 3m, 8/8; 2 way, 2 ¢/o,

cfo 2b, 7/6: 1 way

available.

All Post Paid

NOMBREX TRANSISTCRISED
TEST EQUIPMENT

with Battery

Mode] 22. Power lupply 0-15V DC £14.10.0

Model 80. Audio Generator - 219,

Model 81. R.F. 8ignal Generator,

Model 82. O;R. Bridge.

Model 33. Induetance Bridge.

Modél 66. Inductance Bridge.
Model 81. Power Supply.

512 10.0
0.10.0
sao.o.e
£18.0.0

£6.10.0

AV0 CT.38 ELECTRONIC MULTIMETERS

High
AC.

10,60

AL,
head
am,

.B.F'

Power Quiput.

current 10

quality 97 range instrument which measnres
and D.C. Vaoltage. Current, Resistance ami
Ranges D.C. volls 250mV-
(10 megD-110 meg inpnty. D.CL
wA-25 amps. Ohms: 0-1,000 weg Q.
volt 100mV-250V (with R.F. meARUTIng
up to 9250 Mesy AC. current 10pA 25

av.

pe. Power output 50 micro-watta-5  watia.
Operstivn 0/110/200/250V. A.C.
perfect condition complete with circuit lead and

Supplied in

probe. £85_ Carr. 15/-.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
.. DPose D/B oscilloscope.
4 T.B. 2¢ps—i30 Kusms.
Bandwidth 5-§ Mo/,
 Bensitivity  38mV/CM.
Operating voltage 0/110/

AMIFM SIGNAL GENERATORS
imﬂ Onm}latur Test No.
% p;‘(‘blﬂl()l] Instru-
ment made for the
: Frequency voverage
= 20-80 Mes. AM .

E high yuality
3 minitry by Airmes,
CW FM. Inusor-

1 '206/250V, A.C. Supplied
W4 inexcellent working con-
dition. £22,10.0, Or com-
plete with all aceessories,
probe, leads, lid. etc.
£25. Carriage 30/-.

porates precision «ial, level meter, precision
attenuator 1 p,V-.lO()mV Operation from 12
volt D.C. or 0/110/200/250 volt A.U. Size
12 x84 » 9in. Supplicsl in brand pew con-
dition complete with all eonnectors fully
tested £45. Carr, 20/-.

ADMIRALYY B.40 RECEIVERS

Just released by the Ministry. High quality
10 valve receiver manufactured by Mur-
phy. Coverage in 5 bands 650 Kec/s-30
Mcefs. 1.F. 500 Koja.
. Incorporates 2 R.J.
and 3 LF, stages,
band-pass filter, nolse
liraiter, crystal con-
trofled B.F.0., cali-
brator. Of/F output,
ete: Bullt-in speaker,
output for phones.
Operation 150230 volt
i A.C. Bize 194 x 134 x
i 16in. Weight 114 Ibs.
Offered in good working condition.
£22.10,0. Carr, 30/-. ‘With circuit
diagrams. Also available B.4dl L.F.
version of above. 15 Kefs-700 Kefs.
217.10.0. Carr. 30/-.

CLASS D WAVEMETERS

A erystal controlled hetero-
dyne frequency  meter
covering 1-7-8 Me/s. Opera-
‘| tion on 6 volts D.C. Ideal
for amateur use. Avgilable
in good wused condition.
£5.19.8, Carr. 7/6.

Or brand new with acces-
sories. £7.19.6. Carr. 7/6.

MARCONI
CT44/TF958

AF Absorption
Waitmeter

1 gefwatt to.6 wa.t;ts
£20, Carr. 104-.

COSSOR DOUBLE BEAM
OSCILLOSCOPES

Type 1085. General purpese. ALY Coupled.
435 each. Carr. 30/-. v

AVOMETERS

8 Supplied in exvel-
leut vcondition, faiiy
tested and chocked.,
Conmplete with
prods, leads and
nstructions.

8 Mode! 474 £0.19.6.
P& P76 each.

MARCON!I TEST ECUIPMENT
EX-MILITARY RECONDITIONED,

TOR 0-5 Mc/s, 846, Carr. 30/—. T.F.195M

FREQUENCY OSCILLATOR 040 Ke/s, 200/250V.

A.C. £20. Carr. 30/-. TF.142E Distortion

Meter £20. Carr. 20/~. All above offered in excellent
condition,fully tésted and checked. T.F.1100 VALVE
VOLTMETER, Brand New, £50, T.1.1267 TRANS-
MISSION TEST BET, Brand New, £75, TF.1371
Wide Band Millivolt Meter. Brand New £50.

TF.144G
BTANDARD BIGNAL GENERATORS, 85 Kcfs-
25 Mc/s, $25. Carr. 30/-. T.F.885 VIDEOQ OSCILLA-

BEAT
Factor

Brand pew, guaranteed and carriage paid .

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

Output full variable from 0-260 volts. Bulk

1 amp.—4£5.10.0; 25 amp.—£6,15.0; 5 amp.—=£90.15.0
8 a.mp.—ﬂ&.lo 0 10 amp.—4218.10. O 12 amp.—£21 0.9;

20 amp.—£87.0.

qua.nt.ltles available,

AMEHICAN TAPE

Tirst grade quality American tapes.
Brend new. Discount on quantities.

3in. 225ft. L.P. acetate ...............3/6
3}in, 600ft. T.P. mylar .. ....oeeene.. 10/~
Bin. 6001t.std. plastic . ... .... ve....8/6
5in.900ft. L.P. acetate ... ......... 10/
8in.1,200ft. D.P. mylar ,.........,...15/-
5in. 1,800, T, P. mylar ... .........29/8
5%in. 1,2006t. L.P, acetate ,....... ....12/8
580, 1,200ft. L.P. mylar ...,.........168/~
Siin, LBOOK. D.P. mylar .. ...,........2/6
53n.2,4004,. T.P. mylar .............38/6
7in. 1,200ft. gtd . acetate ..,,.........12[6

7in. 1,800it. L.P. acetate ,.,......... 1§,
Tin. 1,8008. L.P. mylar ,
7in. 2,400tt. D.P. mylar . ............
7in. 3600ﬂ; T.P.mylar ... ........... 45
Postage 2/-. Over £3 post pa.ld>

TAPE CASSETTES
€80-60 minutes
€80-90 mimutes . 0

0ver £2 posi‘; pnld

LUCAS 20/0/20 AMMETERS. Brand new
boxed. Suitable calfrootorcycle. 12/8. P. &

P, 2/-. .
EVERSHED VIGNOLES SERIES IT 500
VOLT MEGGERS. Perfect c¢ondition £21,

e 1043
....14/3

Bl OONDENSERS.
Brand new. 8 mid, 800V. 8]6 P. & P. 2/-;
2 mfd.5,000V., 42/6. P. & P.-5/-.

OMRON MK2
RELAYS -

Brand New and Boxed.
24V. D.C. coils. 2 Poie
changeover. 5 amp. con-
tacts. 7/8 each.P. & P. 1/6.

LELAND MODEL 27 BEAT

FREQUENCY OSCILLATORS
0-20 Ke/fs. Output 5 K or 500 chms. 200/
250 V. A.C. offered in excellent condition.
£12.10.0. Caxriage 10/-

W4.88 TRANS/RECEIVERS, A and B sets
available. Complete with valves. 39/6 each.
P. & P. 4/6. Accessories available.

G. W. SMITH
& CO (RADIO) LTD.

3-34 Lisle St., W.C.2
Also ses oppos. page
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LAFAYETTE DE-LUXE 100KQ/VOLT
“LAB TESTER.” Giant 64in. scale. Built-in
meter protection. 0/+5/
2:5/10/50/250/500/
1,000V D.C. 0/3/10/50/
250/500/1,000V A.C. 0/
10/100LA/10/100/
500mA/2-5/104, 0/
1K/10K/100K/10M/
10MQ. —10t049-4dB.
£18.18.0. P. & P. 5/-.

LAFAYETTE 57 Range
Super 50kQ/volt Multi~
meter. D.C. volts 125mV
-1000V. A.C. volfs 1-5V
-1000V. D.C. current
25 1A-10 amp. Ohms 0~
10meg Q .dB —20%0 + 81
dB. Overload protectlon

£12.10.0. Ca.
NEW MODEL 500 30,000

;] O.P.V. with overload
proteotmn, mirror scale

250/500/1 000v. D.C.0/2'5
10/25/100/250/500/
1,000v. A.C. 0/50[_LA/5/50/
500mA 12 amp. D.C
0/60K/6 Meg./60 Meg.Q.
£8.17.8, Post paid. g

Multitester.
Automatie
overload pro-
tection, mirror
scale. Ranges: 1/10/50/250/500/1, 000 volts.
D.C. and A.C. 0-500p2A, A
3 /20K 200K, 2meg0hm Decibels:
0 to +22dB. £5.19.6,
P & P.2/6.

MODEL TE-70.
0.P.V. 0/3/15/60/300/600
/1,200v. D.C. 0/6/30/120/
600/1,200v. A.C. 0/30(LA
/3/30/300mA.  0/16K/160
K/1-6M/16 Meg. (1.
£5.10,0. P. & P. 3/-.

MODEL 2507,
O.P.V.

D.C.

500/2 500v.

2,0
0/10/30/500/
2 500v.

49/8, P. & P. 2/6.

MULTIMETERS 7o EVERY purpose/

/10/25/100/

TE-900 20,0000/VOLT
B GIANT MULTIMETER
% mirror seale and overload

q meter. 2 colour scale. 0f
24510 /250 {1,000 /5,000v.
d A.C. 0/25/12 0/10/00/250/
h 1,000/5,000v. D.C.

amp. D,
200K/20 MEG. OHW
. & P.5/-.

ety £15.

MODEL AS-100D. 100K Q /
VOLT. b5in. mirror scaleg
Built-in meter protection.
0/83/712/60/120/ 300/
600/1,200v. D.C. 0/6/30/
120/300,600v.
100A /6 /60 / 300mA
12" amp. 0/2K/200K/2M/
200M Q. —20 to +17dB.
£12.10.0. P. & P. 3/6.

MODEL
AF-105. 50k /Volt. Mirror
¢ scale, built-in meter pro-
Hij tection. 0/ 3/3/12/60/120}
l1 300/600/1,200v. D.C. 6/
- 30/120/300/600/1,200v.
0/30;1.A/6/60/300mA112
Amp 0/10K/1M/10M/100
to +17dB

MODEL TE-12 20,000 O.P.V.
0/0+6/6/30/120/600/1,200/
3,000/6,000v. D.C. 0/6/30/

120/600/1,200v. A.C. 0/60
6/60/600mA.

Meg./60 Meg.Q
mFd. £5.19.6.

|1
0/6K/600K /8

50pF. 02
P. & P. 3/6.

TE-80, 20,000
0/10/50/100/500/

A.C. 0/5/25/50/290/
D.C. 0-50

MODEL
0.

=

MODEL PT-34. 1,000
O.P.V. 0/10/50/250/
500/1,000v. A.C. and
D.C. 0/1/100/500mA
D.C. 0/100K Q. 39/6.
P. & P.1/6.

ADVANCE

TEST EQUIPMENT
Brand new and boxed in original sealed

oartons
VALVE VOLTMETER
R.F. measurements in excess of
100 Mo/s and D.C. measure-
ments up to 1000V. with
aceuracy of +29% D.C. range

00 MV fo 1

VM.76

sistanoe * 02 500 MQ.
Price £72.
A.C. MILLIVOLT METER
Transxstorised 1 MV-300V.
Frequency 1 ¢fs fo 1 Mo/s.
Price £55.
UHF MILLIVOLT METER
Traus:stomed A.C. range 10
-8V. D.C. current range
01 IA~ 3MA. Resistance 1
hm—lo megohms. Price $125,

VM.78

HIB AUDIO SIGNAL GENERATOR
15 ofs—50 Ke/s, sine or sguare
wave, Prioe £

J1B AUDIO SIGNAL GENERATOR
15 ¢/s-50 Ko/s, Price £30.

2B AUDIO SIGNAL GENERATOR
As per J1B except fitted with

output meter. Price £35,

TT18 TRANSISTOR TESTER
£37.10.0
Carriage 10/~ per item.

NO.76 TRANSMITTER
212 Mcfs. Crystal Controlled (not
supplied). 807PA. Operation 12V. D.C.
(Rotary transformer). 9 watts output.

C.W. only. New condition. 72/, Carr. 12/6.
FIELD TELEPHONES TYPE L

Generator ringing, metal cases. Operates from
two 1:5V. batteries (not supphed) Excellent
condition. £4.10.0 per pair. Carr. 10/-

. TRANSISTORISED
TWO-WAY
TELEPHONE
INTERCOM

Operative over amazingly
long distances. Separate call
and press to talk butfons,
2-wire connection. 1000’s of
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.

£6.19.6. P. & P. 3/6.

INTERCOM/BABY SITTER

Transistorised Intercoms, ideal for home/
officefworkshop etc.
2-way buzzer call
system. For desk or
wall mounting. Sup-
. plied complete with

connecting wire,

batteries, instruc-

tions, 2 station 59/6.

P. & P. 2/6. 4 station £6.12.6, P. & P. 5/-.

MODEL ZQM TRANSISTOR CHECKER
It has the fullest ca.pa.clty for
checking on A, B and Ico
Equally ada,pta.ble for
checking diodes, etc.
Bpec: A: 0-7-0-9967.

B: 5-200. Ico: 0-50
microamps 0-5mA.
Resistance for diode
200Q-1MQ. Supplied
comuvlete with instruc-
tions, battery and leads. £5.19.8. P. & P. 2/6

CREED MORSE

REPERFORATORS
TYPE 7W/3 200/240v. D.C. Brand new
£15. Carriage 30/-.

=

7l NN

“"\\\\\\\\‘\\\‘E‘ x D (174, ;’/! ’/@ ."’

b 2 //7

| back, low imp. erase. Brand new. 19/6

.- UNR-30 4-BAND
COMMUNICATION RECEIVER

Covering 550 Ke/s-30 Mc/s. Imcorporates variable
BFO for CW/S88/B reception. Built in speaker and
ghone jack. Metal cabinet. Operation 220/240V. A.C.
upplied brand new, guaranteed with

instructions. ! Carr.7/6 13 gns"

LAFAYETTE HA-700 AM/CW/SSB AMATEUR
COMMUNICATION RECENER

8 Valves, 5 bands incorporating 2 MECHANICAL
FILTERS for exceptional selectivity and sensitivity.
Frequency coverage on 5 bands 1560-400 Ke/s, 550/
1,600 Kc/s, 1-6-4-0 Mc/s, 4-8-14-5 Me/s, 10+5-30 Me/s.
Circuit incorporates R.F. stage, aerial trimmer, noige
‘Tlmiter, B.F.0. product detector, electrical band-
spread, 8 meter, slide rule dial. Output for phones,
low to 2k Q or speaker 4 or 8Q . Operation 220/240V.
A.C Bize 7% x15 x 10in. Supplied brand new and
guaranteed with handbook. 88 gns, Carr. 10/-.

8.A.E. for leaflet.
NEW LAFAYETTE SOLID STATE HAGOO RECEIVER
5 BAND AM/CW/SSB AMATEUR AND SHORT Tl
WAVE, 150 Kefs—400 Kofs and 550 Kefs— | <
80 Mec/s. F.E.T. front end @ 2 mechanioal filters @ : BEX *g ]
Huge dial oduct detector @ Crystalcalibrator @ 1 S ¢
Varlable BFQ @ Noise limiter @ § Meter @ 24 in. :
Bandspread @ 230V A.C./12V. D.C. meg. earth |
operation @ RF gain confrol. Size 15in. X 85in. x
81in. Wt. 18 Ibs, EXCEPTIONAL VALUE £45. N
Carr. 10/-. S.A K, for full details.

TRIO COMMUNICATION
ECEIVER MODEL 9R-59DE

4 band receiver covering 550 Kefs to 30 Mc/s, con-
tinuous and electrical bandspread on 10, 15,20, 40
and 80 metres. 8 valve plus 7 diode circuit. 4/8 ohm.
output and phone jack. S8B-CW @ ANL @ Vari-
able BFO @ S meter @ Sep. bandspread dial @
IF 455 Kc/s @ Audio output 1-5 W. . Variable
RF and AF gain controls. 115/250V, A.C. Mains.

e Beantifully designed. Size: 7 x 15 X 10in, With in-
struction manual and service data. £39.15.0, carr. paid. SPECIAL OFFER— Trio Communi~
cation Type Headphones. Normally £5.19.6. OUR PRICE £8.15.0 if purchased with receiver. §

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
152-174 Mc/fs. Fully tuneable or crystal controlled
(not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. 8quelch and vol-
nme controls Tape recorder output 75Q aerial
input. Headphone jack. Operation 230V. A.C/
12V. D.C. Neg. earth. £37.10.0. Carr. 10/-.

o Y BN\

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, 1HF music power, 30W

at 8. Response 30-20,000 + 2dB at 1W. Dis-

tortion 19, or less. Inputs 3mV and 250mV,

Output 8-16 Q. Separate L. and R. volume con-

%" trols. Treble and bass control. Stereo phone jack.

“ Brushed aluminium, gold anodised extruded front

-- panel with complementary metal case, 8ize 10}

X3 9116 x 7 13/16in. Operation 115/230V. A.C.
£28. Carriage 7/6.

GARRARD DECKS Y TRANSISTORISED FM TUNER %
Brand new and guaranteed.
1000 mono £6.6.0 %IG’(II% Aggi?‘g%%
1025 mono . £7.10.0 TUNER,SIZE
1025 steren ., .. £7.19.6 ONLY 6 4 x 23in.
2025 TC less cartridge, .19. 31.F. stages
SP25 Mk.II less cartridge. 21 10, Double tumed dis-
A70 Mk .IT less cartridge......... 12, criminator. - Ample
LABS0 Mk.TI less cart, with base £2 .10, 7

outpit to feed most
amplifiers.  Oper-
ates on 9V battery. Coverage 88-108Mc/s.
Ready built ready for use. Fantasti¢ value
for money. £6.7.6. P. & P. 2/6.

Stereo multiplex adaptors 5 gns,

Carr. 7/6 each.

Wooden Plinths for Garrard Series 1,000,
2,000, 3,000, etc., with perspex cover.
£4.10.0. P. & P. 4/6.

5 GARRARD TAPE
! MOTORS

Brand new
stock as used
by famous
manufacturer.
200/250V. A.C.
Capstan motor
15/-. Fast For-
ward 10/8. Fast Rewind 10/6. P. & P. 3/,
Set of three motors 82/6. P. & P. 5/-.

RECORDING HEADS
Reuter -track. As fitted to Collaro Mk.IV
and Studio Decks. High imp. record play -

HOSIDEN DHOA4S 2-WAY
STEREQ HEADPHONES

Bach headphone con-
tains a 23in. weofer and
r a din. tweeter. Built in
individual level’controls
25— 18,000 c.p.s. 88
imp. with cable and
stereo plug.
£5.19.6. P. & P 2/6.

AUTO TRANSFORMERS
0/115/230v. Step up or step down. Fully

air. Mm)ﬂux*track record 13/6. shrouded.
gosmocord 1 Track Heads. 150 'W. £1.12.6. P. & P. 3/6.
High imp. record[plavback 2. P. 3{6.
Low jmp. erase . a P (j/ﬁ.
Marriott : Track Heads. & P.7/6.
High 1mp record/playback . . .. & P 8‘/6.
Low imp. eTas€. .. ovvuevuvnnrennnns . & P, 12’6

Post extra.

OPEN
9 a.m. to 6 pm.
every ‘day Mon-

day to Saturday.
Trade supplied.
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PRACTICAL

WIRELESS

TOPIC OF THE MONTH
 No Title

DECEMBER 1968

NEWS AND COMMENT

Congratulations, and may the next 50 episodes be as
entertaining. Finally, not having the genius(?) of
Henry we were stuck for a title for this leader. Hence
the title! W. N. STEVENS—Editor.

[\JANY, witers say shat finding a teling tite for 2 LCELL S
' piece of prose is the hardest part of the exercise. News and Comment 572
Certainly, with a good heading in front of you, the task Letters to the Editor 601
becomes lighter, more purposeful, for the headlines Practically Wireless
contain the terms of reference for what follows. It's by Henry 605
rather like the chicken and the egg teaser—what comes .
first, title or text? : On the Short Waves : .
One writer who adopts the title-first gambit is our by Christopher Danpure and '
columnist Henry. When we approached him to take on a David Gibson, G3JDG 613
regular feature he sat, pondered, then sprang to life :
with the suggestion “Practically Wireless”. Very apt,
he cllaimecz: “;:ractically" (in a practical manner), _
"wireless” (wireless), “by Henry” (one of my pet names
used specifically by the wife. when about to ask CONSTRUCTIONAL
awkward questions). In effect, he went on, a column e —
dealing with practical aspects of wireless written to -
provoke discussion and controversy. ' L2 M"T"?’ L7 b (O aham. . 574
And we fell for it, not realising that even the neatest Absorption Wavemeter, Radiation
of titles can boomerang owing to different connotations Meter and Phone Monitor
of the words. Consequently, Henry has had to endure by A. D: Taylor, GW8PG 580
the occasional quip that although his critiques are Pyramid All Purpose System,
sometimes practically wireless they often don’t make it. Part 4 T.R.F. Tuner and Gram
Ar;]d lasﬁ weelh<, a reade_r sugg?sted th?t Henry \?Ilalf none Deck by F. G. Rayer 590
other than the proprietor of one of our well-known ; : ; '
advertisers and was thus riding two horses at once! . Przzctlcc::al /:ll'e};%r}/gpe SIS 606
But whatever the merits of the title, there is no doubt _ y " ) ..
that the feature has done the job intended. Henry Unijunction Transistor Circuits, ’
effects a deliberate light-hearted approach, but regular - Part 2 by C. R. Bradley 617
readers will know that underlying the humour lurk
penetrating and shrewd thrusts born of an intimate
-knowledge of what goes on in the world of radio and
electronics. _ -
Alas, even the best of contributors have their black OTHER FEATURES
sides. Aided and abetted by his accomplice Pax
(another pseudonym, not a new detergent), who has . :
provided the illustrations, he has conspired to work in E.W.1Gu1|ge to Components,
scurrilous (and libellous) digs at your editor which have azt MKes;s.tors B ‘
been eliminated only by the utmost diligence. 7 0 0% LG -Sc.(Eng.) 577
This month, however, they have been allowed to get Practical Guide to F.E.T.s
one through the censor, simply as a generous salute to- by K. Royal/ 582
. the fact that they have now passed the 50 mark. Audio Supplement 593

JANUARY ISSUE WILL BE PUBLISHED

ON DECEMBER 8th

All correspondence intended for the Editor should be addressed to : The Editor, “Practical Wireless', George Newnes Ltd., Tower House, Southampton Street,
London, W.C.2, Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 42s. per year to any part of the world. €) George
Newnes Ltd., 1968. Copyright in all drawings, photographs and articles published in ''Practical Wireless” is specifically reserved throughout the coyntries signatory

to the Berne Convention and the U.5.A. Reproductions or imitations of any of these are therefore.expressly forbidden.
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NEWS AND (OMMENT...

NEW “BIB”” TOOL

Multicore Solders Ltd., Hemel Hempstead, Herts., introduce
their Model 6 Bib wire stripper and cutter. It enables in-
sulation to be removed without nicking the wire and the
aperture setting for different diameters is simply adjusted
by a sliding screw set in one of the handles. This cutter also
features two cutting positions—one for normal flex and the
other for cutting wire after it has been connected to a tag or
bolt. Price of the Model 6 is 8s 6d.

MINIATURISING HI-Fi

Qakland Trading Co. of London announce the new P.20
speaker unit.

The unit has an excellent response value within a
frequency range of 40c/s to 20kc/s, but what is surprising
is that the P.20, complete in a solid teak waterproof
cabinet is only 21 inches deep. This will certainly enable
the enthusiast to miniaturise his installation.

1t has sensitivity rating of 85dB/M for 1W and a power
capability of 20W peak (10W r.m.s.). .

The P.20 measures 18 inches high by 14 inches wide.

Further details from: The Oakland Trading Company,
68 Lupus Street, London, S.W.1.
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BETTER RADIO 2 IN SCOTLAND

A substantial improvement in the signal strength of
Radio 2 in parts of Southern Scotland is expected
following the installation of four new broadcasting
transmitters ordered recently from the Marconi
Company by the BBC. The equipment radiates the
Radio 2 signal in the medium waveband and pro-
vides a service to hundreds of thousands of listeners
in Glasgow and Edinburgh areas.

NEW SYNCHRONISER FOR TAPE AND FILM
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Now, with the introduction of new low-cost equipment
from “Carol” Cinesound, recording anywhere in lip-sync
precision with the movie film is possible and incredibly
simple. The additional recording unit R.1 required is not
much bigger than a packet of cigarettes.

This has been achieved by making two entirely separate,
but compatible units, a Record Model R.1 and a Playback
Model P.1.

The Record Model R.1 is battery operated. The Playback
Mode/ P.1 has its own mains operated power supply.
These units will operate with most tape recorders, projec-
tors and cameras.

You can film and record every shot with natural sound
as it actually happens. Or, you can record at home using
your projector with the Model R.1 to make precisely
synchronised sound tracks.

The P.1 automatically generates a continuous tone
when operating, and this tone is broken only when the
camera or profector starts to operate. Editing, therefore, is
extremely simple because if the tape recorder is allowed to
run for a second or two before filming each shot, the sync.
track can be subsequently monitored and the start and
finish of the sound track to each shot Jocated precisely.

Also, the camera produces its own synchronising track
and therefore both spring-driven and electric cameras may
be used at any normal film or tape speed. This is a truly
versatile system requiring no special processing nor ex-
pensive special tape, but for those who prefer perforated
tape, it may be used to form, in effect, a pre-recorded
synchronising track.

Only a single modification is required to the camera and
that is to provide a simple switch contact which will
“make” once every frame to produce the necessary
synchronising pulse. The total cost of Models R.1 and P.1
is only £19 16s. 3d.



NEWS AND (OMMENT...

PUBLIC: FOR THE USE OF

Recently declassified by the USAF and US Navyisa
RCA transistor which is said to provide an output.of
up to 800W at frequencies to TMc/s.

This device, which is still some way from being
put on the market is reported to be based on new
transistor technology and employs fused or lamina-
ted semiconductor materials. Ultrasonic cutting
rather than photo-etching techniques are used and
glass hermetic sealing is employed.

SATELLITE POST

No, it's not beaming letters to a satellite and sending them
round the world, Thailand have issued a postage stamp
with a satellite pictured upon if. It is to mark the start of
satellite communications in the country following the
completion of an earth station by General Telephone &
Electronics International. The stamp shows a yeliow satel-
lite against a sky of dark blue.

The ground station is also shown together with a section
of S.E. Asia and along the top of the stamp, the words
"satellite communications’ are printed in English and Thai.

CHANGES FOR AMATEUR U.H.F. BAND

The GPO have informed the RSGB that changes will
be made to the British Amateur u.h.f. band which is
at the moment 427 to 450Mc/s. The band wili be
split up intc two segments—425 to 429Mc/s and 432
to 450Mc/s.

Under the 1959 Geneva Radio Regulations, this
section of the frequency allocation is devoted on a
primary basis to the radio-location service and on a
secondary basis to the amateur service.

HOW ABAHT THIS THEN ?
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Partridge Electronics, makers of the “Joystick” aerials, have
forwarded a print of a certificate sent to them by Arthur
Child, W6TYP of San Francisco. Using 354 microwaits,
WETYP established radio communication over 354 air
miles, representing the distance of 1,000,000 miles per
watt. He used a Joystick antenna to achieve this remarkable
performance.

SOLDERING TiPS FROM WELLER

With every Weller “Expert” soldering gun comes a useful
booklet on soldering hints and tips. This booklet is fully
illustrated. A comprehensive chart is included that shows
the correct flux for various base metals, and this is followed
up with the six golden rules of soldering.

126 TRACK TAPE RECORDER GIVES 46 HOURS CONTINUOUS PLAYBACK

From Shield Laboratories Lid., 44 Lullington Garth,
Woodside Park, London, N.12, we have received details of
a combined 4 waveband radio and 126 track tape recorder
giving 46 hours of continuous unrepeated playback time,
plus the facility of instantaneous track selection. This
equipment incorporates a total of 27 transistors and 15
diodes. Covering V.H.F.—F.M./Long Wave/Medium Wave/
Short Wave, with exclusive “Auton Control” to give precise
station tuning. A 4 inch wide magnetic tape accommodates
126 separate tracks of 22 minutes each (length of time of a
standard LP record). Each track is able to playback so that

SCHAUB LORENZ

“MUSIC CENTRE™

MODEL 5001

you need not touch the machine for 46 hours. it auto-
matically rewinds after each playback period. Tape speed

3jn./sec. frequency response 40-14000c/s. Pause
control. Automatic erase. Internal 10 inch wide range
loudspeaker plus tweeter. Push-pull 10 watt r.m.s. audio
output, External adapter (includes preamplifier) for micro-
phone or record player and can be used as a radiogram or
straight through amplifier. Cabinet size is 31 x 13 x 11in.
Further details from Shield Laboratories Ltd. 07-445-2825
(evening) or 01-445-0749 (day) 24 hour telephone

answering service.
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His ICCEIVCL uses a well tested circuit employ~
ing three transistors and two diodes in a five-
stage reflexed circuit which gives very good
headphone volume. The receiver, with a miniature
9V battery, occupies a case havmg internail dimen-
sions of only 13 X 23 X 14in. External dimensions

- are of course a little greater depending on the thick-
ness of material used. It could be accommodated in a

box of different size and shape allowing something
already to hand to be used: a metal box is unsuitable.
"Figure 1 shows the circuit, with Tril acting as

. 'r.f. amplifier and also as audio amplifier after signal
-+ detection by D1 and D2, Tr2 and Tr3 are directly
- coupled audio stages, with Tr3 giving adequate out-
.. put for all ordinary listening with a personal phone.

VR1 aliows full control over regeneration whzch
is very important for 'best sens1t1v1ty The on/off
switch is incorporated with VR1. VC1 is a compres- -
sion type capacitor. for small” size. Its capacitance’
range is obtained over séveral turns’ of a small
knob. A midget solid . dlelectrlc Varlable capacnor
could be used instead,

Current' drain is about 3mA from an ordmarv
miniature 9V battery, easily obtainable, The receiver
also works satisfactorily with a 6V supply

All the components except VCI, the aerlal L1,
VR1 and C2 are assembled and wired on a small
paxolin panel. When completed the panel is inserted
in the case and connected with flying leads to VCI
and the other items just.mentioned..

Ferrite Aerial

" The aerial input winding L1 is wound with 34 s.w.g.
enamelled wire on a ferrite rod aerial 1§in. long and
3in. in- diametér. A single -layer of paper is first
wound on the rod. The wire is secured near one end
at point A,  using adhesive. Fifty-four turns are
wound side by side and 'a small loop is then' twisted
for the tapping. A further 12 turns are wound, con-
tinuing in the same direction, and the wire.is fixed
at B. The loop and coil ends are scraped and
tinned.

If ‘the case is not as shown (F1g 4) and a longer
rod can be accommodated this will increase signal
pickup. Ferrite rod -material cannot. be. sawn by
ordinary means but is brittle and snaps easily: it can
thus be gripped lightly in a-vice with a little paddmg

-at the point where the break is wanted. :

Ready-made windings (for superhet recelvers) can
generally be employed. The existing base coupling
winding usually has very few turns and is removed
or ignored. The main winding then furnishes the
section from A to the tap and some thin insulated

wire' is used to add the turns

A required for the tap to B section.

SO

R4
10k

i

Tr TE2
NKT152. oc71

™3 -
ocs1D

St These turns may if necessary be

on top of the existing coil, but
must be in such a direction that
A -to B is effectively one con-

Phones tinuous . winding.

Receiver Panel
The paxolin panel is only 1§ X
1%in. so resistors etc. must be of
the small size commonly used for
small transistor receivers. The
paxolin is in. thick and the holes
for leads were made with a +in.
drill. The resistors, capacitors and

) 574

. n
) - :
_4 3 56:1 diodes stand vertically. . One lead
Vel Co passes down ' through a  hole
300pF _L . directly under the components, the
T _]_ : other lead being covered with
_ cs R5 2Rs S
O-01uF 8uF K0 1kQ imm. sleeving and bent over to
+ve reach a second hole as shown in

“ Fig. 1: Circuit diagram of the Mini-3. R3 is 56k} not 56,

.

Fig. 2. D1, D2 and C4 are mounted
with their positive ends on top so



Ferrite rod aerial

Panel 1% x 1%g +ve line

red

Battery

black

Fig. 2: Top view of paxolin board and connections to separately mounted components.

the negative ends emerge immediately under these
components, C5 has its negative end uppermost.

Sleeving is also necessary on the transistor leads.
The tops of the transistors are about 3in. above the
upper ends of the resistors etc. TC1 tags pass through
slots made by drilling holes closely together, a central
hole clearing the adjusting screw.

The panel is wired by turning it over and con-
necting as in Fig. 3. As there is little free space
sleeving is used on nearly all wires. Transistor and
diode connections must be soldered rapidly to avoid
overheating. Unnecessary and lengthy heating of
capacitors and resistors is also best avoided.

Picces of thin insulated flex are soldered to the
points indicated and will later be connected to
VR1, VC1, and the aerial. If different colours are

" provided, as shown, this helps easy identification of
the connections to be made later.

Phones

Excellent results are obtained with a full-sized
headset but a miniature personal phone is easily
-carried in the pocket with the receiver. Short wire
ends were left projecting at the phones points as
shown in Fig. 2. When the receiver is in its case,
pass the phone leads through a small hole and
solder them to these points, covering the. joints with
sleeving.

If the phones may be changed from time to
time a miniature jacket socket can be fitted to the
case. The circuit is suitable for medium or high
impedance phones, but not for crystal earpieces.

Other Components

VR1 is fixed to the outside of the box with an
8BA bolt, its five tags passing through holes. Should
the material used for the box be too thick for the
tags to pass right through, solder leads to the tags
first, thread them through the holes, then fit VR1
in place.

V(2 is a compression type capacitor with fixing
bush threaded for a 6BA bolt and is normally
adjusted .from the plates’ side with a screwdriver.
The bolt was removed and a longer one screwed in,
the insulation and metal washers being kept as
originally. A small disc or knob was then fixed on the
free end of the bolt with lock nuts (a toothpaste tube
cap can be used). Rotating the knob compresses or
releases the plates of VCI to alter its capacitance.

The ferrite rod was slightly shorter than the
inside dimension of the box and was held with glue
and a shaped slip of wood pushed between the
box and one end of the rod.

The connections between the panel and other
items in Fig. 2 can then be made. Figure 4 shows
VC1 and VR1 in position: however, the various
items could be rearranged to occupy different posi-

" tions if this were more suitable for a box already

available.
Leads were soldered directly to the battery.
Alternatively the snap fasteners of an old battery

white®To VR1

Fig. 3: Wiring on the underside of the panel.
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could be used as connectors. If  ends 13 x 1}’
. :
so remember to observe polarity x_

On/otf and Regeneration VR1
"
I

as marked on the battery itself.

If a meter is placed in one bat-

tery lead the current drain should
be zero with the receiver switched
off and about 3mA when it is
switched on, rising a little as VRI1
is rotated. If a large current flows

switch off at once and look for
a wrong connection or short.

Adjustments

Regeneration arises more easily
towards the high frequency end
of the waveband but should be
possible over the whole band when
TC1 is suitably adjusted. Unscrew
TC1, set VRI1 about one-third
from zero (off) and screw down
TCI1 slightly until oscillation arises
on tuning through a station near
the hf. end of the band (VCl
capacitance).

If TC1 is screwed down too far oscillation arises
with only a small rotation of VR1 and ‘best volume is
not obtained. But if TCI is not screwed down suffi-
ciently no regeneration can be obtained at the Lf.
end of the band (VC1 at full capacitance).

For normal use only rotate VRI1 as far as proves
necessary for the volume required. Turning VRI
too far (as if it were a volume control) will cause
oscillation or loss of signals. VR1 should not be
rotated more than about one-half to two-thirds of
its movement from the off position. If VR1 is used
for critical control of regeneration, in the usual way
for a trf. receiver with adjustable reaction or
regeneration, the receiver will be very sensitive to
weak signals.

An external aerial should not normally be needed.
However a few feet of thin insulated wire as a
throw-out aerial can be clipped to A.

Phones or

near minimum

Case Construction

The box was made from clear Perspex, the ends
being 14 X 14in. and 4in. thick. The sides were Lin.
material, each 14 X 3%n. Top and bottom were
both 3% X 2in. This gives a case with internal
dimensions of 27 X 13 X 1%in. The top was held with
four small screws passing through clearance holes
into the ends.

Tuning Range

With the ferrite-rod aerial described tuning covers
the most important part of the medium wave band.
Full coverage of this band is not achieved because
the minimum capacitance of the 300pF compression

personal phone
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Ferrite rod aerial Tuning

Fig. 4: Case dimensions and general assembly.

Y components list

Resistors:

R1 470kQ R5 1kQ

R2 10kQ R6 . 1kQ

R3 56kQ All miniature 10%

R4 10kQ VR1 25kQ with switch
Capacitors:

C1 0-01uF miniature

Cc2 2uF 9V electrolytic

C3 300pF miniature

C4 2uF BV electrolytic

C5 8uF 4V electrolytic

VC1  300pF compression capacitor

TC1  30pF trimmer

Semiconductors:

™ NKT1562 D1 GDg
Tr2 oCc71 D2 GD9
Tr3 0C81D

Miscellaneous:
R.F.C. 5mH or similar
L1 See text
Paxolin board, wire, battery, ete.

capacitor is higher than the minimum capacitance
of a conventional tuning capacitor.

In some parts of the country it may be felt desir-
able to tune to the low frequency end of the band. If
so some turns should be added to the aerial winding.
On the other hand should .tuning to the high
frequency end of the band be required-a few turns
can be removed from this winding.

PRACTICAL TELEVISION
IN THE DECEMBER ISSUE
ON SALE NOVEMBER 22

*
*
*

% TV RECEIVER TESTING—Tackling line output stage

C.R.T. TESTER—Simple unit for in situ testing.
Emission and leakage tests plus rejuvenation feature.
COLOUR SERVICING—Setting the grey-scale track-
ing and colour-drive controls. Also installation hints.

USING LENSES—A guide for the CCTV enthusiast.

faults.
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PART 1

Component specifications are continuously
changing as research leads to the introduction of
new types. This series of articles will provide up-
to-date information on the types of electronic
component available for use in modern circuits. In
each case the idea!l performance of each type of
circuit element will first be outlined and the
various types availabie then compared to this. The
information to be given on construction, toler-
ances, size and cost will guide the novice and ex-
pert alike in selecting the best component to use.

ponents in electronic circuits. They function as

loads, potential droppers, current limiters, etc.
Resistance is measured in ohms; kilohms and
megohms being ohms multiplied by 1,000 and
1,000,000 respectively. Each resistor is marked by
numerals or colour coded as shown in Fig. 1 and
Table 1. A and B indicate the value, C is the
multiplying factor in zeroes, and D the tolerance.
In theory, a resistor should have a resistance exactly
equal to the value printed or indicated on the body.
In practice, however, they are selected or batch pro-
duced with various tolerances, e.g. +10% or +1%.
In general the closer the tolerance the more expen-
sive the component.

Ideally the resistance should not change with any
external influence such as voltage, current, tempera-
ture, time, pressure, humidity, vibration, etc. In
practice the resistance changes with all these para-
meters. The greatest resistance variation arises from
temperature changes, and for this reason the
maximum power dissipation of a resistor is limited.
The reliability of a resistor increases enormously if
the maximum power is limited to half the rated
value.

RESISTORS are the most commonly used com-

Tolerances and Standard Values
Tolerances and resistor standard values are also

of paramount importance to ‘the designer. Fixed

resistors are only available in the standard values

TABLE 1: RESISTOR COLOUR CODING |

Colour Numeral Colour Numeral
Black 0 Green 5
Brown 1 Blue 6
Red 2 Violet 7
Orange 3 Grey 8
Yellow 4 White 9

M.K.TITMAN, B.Sc.(Eng)

shown in Table 2. The tolerance in the value sets
the range of resistors available and the equipment
designer must ensure that his design will operate
using the standard values of resistor. In addition it
must work over the full tolerance range for the
resistors used. Thus a 10kQ resistor with a +10%
tolerance can have any value between 9kQ and 11kQ.

The various types of resistor available to the elec-
tronic designer are shown in Table 3. The table
compares the various types for usage, value, power
rating, tolerance, size and cost. Let us examine each
type in turn, considering its advantages and dis-
advantages.

Carbon Composition ,

Carbon composition resistors were one of the
earliest forms of mass produced resistor and are
formed as shown in Fig. 2. They are manufactured
by compressing a granulated carbon composition into
a cylindrical shape., The lead out wires are attached
direct to the carbon and the whole resistor is then
insulated by paint, granulated ceramic etc. These
resistors are still the most commonly used general
purpose resistor. They are cheap, reliable, small and
have a low noise characteristic.

Insulation

Carbon composition

Fig. 1 (left): Colour coding. Fig. 2 (right}: Carbon composition
resistor.

The main disadvantage of carbon composition
resistors is that the manufacturing process yields -
resistors with a large tolerance so that they are
generally available with only 10% and 20%
tolerances. Where they are available with closer

TABLE 2: STANDARD RESISTOR VALUES
5% AND 10% RANGES

0% | sy || w0y | s% | 0% | 5%
1-0 1-0 22 22 || 47 47
_ 11 s 24 _ 51
12 12 27 | 27 56 56
_ 1y | = 3.0 — 62
15 15 33 33 68. | 68
= 16 - 36 _ 75
18 18 3.9 3.9 82 82
— 2:0 _ 43 - 9.1
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TABLE 3: COMPARISON OF TYPES OF RESISTOR AVAILABLE

Range Power
Type Usage available ‘rating Tolerance Size Cost each
Composition | General 47 Q—22M Q 1/10W—--2W 10%,20% {1WO0-2in, diameter X 0-5in, } 1d.—6d.
Carbon film Gleneral 4-7Q—22M £ 1/10W—1W 1%—10% |{+W 0-2in. diameter X 0-5in,| 5d.—9d.
Close .
Tolerance
Metal oxide High 10 Q—1M Q 1/10W—1W 0-5%—5%, }W 0-15in. diameter X 2s.—3/6d.
stability . 0-4in.
Metal film High 10—2MQ 1/10W—1W 0 05 %—2% ¥W 0-15in. diameter x 2/6d.—5s.
Stability ' 0-4in, :
and Semi
Precision
General 0-1 Qupwards | 1-5W upwards| 5%—20% 13W 0-2in. diameter X 0-4in. 2/6d.
High Power | . 6W 0-5in. diameter X upwards
Wire wound 1-125in.
Metering All  — 0-001%—0-1%|  %in. diameter x lin. 5s. upwards
Carbon
Linear or 100 O—2-2M Q FW—5W — Printed circuit and panel | 5s. upwards
Log - mounting
Variable Wire wound -
resistors Linear,Log | 10 Q—100k Q IW—5W — Printed circuit and panel | 5s. upwards
or Muiti- mounting
turn ’
-}Eheostats 1 Q—100k Q 10W upwards — — 10s. upwards

tolerances these are selected from the 109% or 20% .

ranges. This has the effect of depleting the 10% or
209 ranges of values close to the marked value.
Another disadvantage is that they tend to drift with
time and temperature and therefore cannot be
regarded as high stability resistors.

Carbon Film Resistors

The carbon film resistor was developed as the need
arose for resistors with greater stability and closer
tolerance. They are more stable than composition
resistors and are available in the tolerance ranges
1%, 2% and 5%. They are, therefore, more suitable
for transistor circuits where closer tolerances are
required, though a penalty is paid in increased cost.

They are manufactured by depositing a carbon
film on to a cylindrical ceramic body as shown in
Fig. 3. The ceramic body provides the rigidity and

Carbon
film

Spiral
groove

Ceramic
body

Paint
Insulation

Fig. 3: Construction of the carbon film resistor.

End cap

has the same temperature coefficient as the carbon
film, They are stable with time and temperature and
withstand ' thermal shock. The exact resistance is
formed by a spiral groove in the carbon film. This
increases the length of track of the constant resis-
tivity film, thus increasing its resistance. The wire
connections are made to end caps fitted over the
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ceramic body and the whole Tes1stor is insulated by
paint or lacquer.

The main dlsadvantage of the carbon film resistor
is its decreased reliability compared with the com-
position_resistor. The disconnection of the end caps
in certain types has been a problem although new
types insulated with hard ceramic have solved this
difficulty.

Metal Oxide Resistors

Metal oxide resistors were developed to combine
the high stability of carbon film resistors with the
reliability of composition resistors. Thus metal oxide
resistors form a semiprecision range of resistors with
great stability, reliability and close tolerances. They
also have lower noise levels than carbon resistors,

These advantages are outweighed in most com-
mercial applications by their considerably increased
cost, though for special circuits they are extremely
useful.

They are formed by bonding metal oxide film on
to a glass body and have a similar physical appear-
ance to carbon film resistors. A spiral groove again
sets the resistance value and the leads are connected
by a band or cap. The whole body is insulated with
a hard ceramic material.

Metal Film Resistors

Metal film resistors are used where accuracy and
stability are required, especially for low values. They
are used as precision resistors for meter circuits and
are available down to 1{) with tolerances of 0-05%.

Construction is by vacuum deposition on a ceramic
former resulting in a similar physical appearance to



Fig. 3. Connections are made to nobel metal bands
which give high stability and reliability. Insulation
is by ceramic or epoxy material to give a strong
resistant finish.

Wire Wound Resistors

Wire wound resistors are utilised where the power
dissipation is too great for normal resistors. They
have wider tolerances and are dearer than carbon
resistors but can dissipate more power. Usually the
increased dissipation results in an increased surface
temperature and care should be taken to ensure that
surrounding circuit elements are not affected by this
high Cs:urface temperature (which may be as high as
300°C).

Construction is shown in Fig. 4 and is by winding
resistance wire on a heat resistant former. The resis-

Resistance to [ead

{ Insuiation
out wire connection

Resistance wire

Ceramic body

Fig. 4: Construction of a fixed wire wound resistor.

tance wire is welded or otherwise joined to the
connecting wire to give a strong reliable connection.
The body is then insulated by heat resistant ceramic
material,

Precision wire wound resistors are used for meter
shunts and standard resistances. These are wound and

measured accurately and their power rating is derated

to give great stability. In all cases wire having a
low resistance-temperature coefficient is used. '

Wire wound resistors are exclusively used below
11 and are - readily obtained to 0-2Q). They are
reliable and are available up to 20W for printed
circuit mounting. Size is determined mainly by power
rating and maximum surface temperature. Reliability
is increased if they are operated well below the rated
power. .

Variable Resistors

Variable resistors or poténtiometers are available in
a wide variety .of shapes, sizes and power ratings.
Carbon or wire is again used as the basic resistance
. material, and in all cases a slider moves along a

fixed resistance to give the variation in resistance. _

Figure 5a shows a carbon printed circuit mounting
potentiometer. A slider arm moves round a circular
track of carbon when the spindle is rotated by the
screwdriver slot. Figure 5b is a normal wire wound
panel mounting potentiometer. Rotation of the
spindle moves a slider across a coil of resistance
wire. Similarly Fig. 5c is a printed circuit mounting
multiturn wire wound potentiometer. As the adjust-
ing screw is turned a slider moves along the screw
thread and varies the resistance. Usually it is arranged
to give 10 complete turns for the full range of resis-
tance. Figure 5d is a precision helical potentiometer
where 10 turns of the spindle give the complete range
of resistance. This is used for precision resistance
adjustments in equipment.

Both wire and carbon types are available in a
logarithmic form in which the resistance varies
logarithmically with rotation of the control spindle.
This type is generally used for volume controls.

Carbon potentiometers give a smooth, infinitely

Screwdriver slot
adjustment

Pins for printed
circuit mounting

(@)

Solder tags
Threaded
retaining bush
Control
spindle
(b}

Screw adjustment

NP

|+ Leads for printed
(C) circuit mounting

.

Fixing holes

Panel mounting
- screw thread

. (d) control spindle [
Fig. b: (a) Printed circuit mounting potentiometer, (b) panel
mounting potentiometer, (¢} flat printed circuit multiturn
Ppotentiometer, (d) precision helical multiturn potentiometer.

variable variation of resistance, whilst wire wound

. potentiometers have step changes and are coarser.

Carbon types tend to go noisy with usage whilst
wire wound ones are more reliable. Failure in wire
wound potentiometers is often due to breaks in con-

-tact between the slider and wire which gives an open

circuit to the slider. In general, wire wound types are
better where continual adjustments are made, whilst
carbon typés are preferable for smooth action. or
pre-set conditions. ' :

Future Trends

Trends will always be towards the ideal resistor.
Further miniaturisation will occur and already 1/20W
resistors smaller than match heads are available.
Miniaturisation is in line’ with the trend for
integrated circuits. For this purpose multiresistor thin
film circuits have been developed. These will be use-
ful mainly for the digital designer. Lower power
dissipation in integrated circuit systems will lead to
a further advance in the miniaturisation of resistors.

In the short term, however, carbon film resistors
are unlikely to be ousted from their present position
as the standard general purpose résistor for tran-
sistor circuits, Metal oxide and film resistors will be
used for reliability and stability, and wire wound
resistors will be further miniaturised for circu\its where
power dissipation is likely. \

TO BE CONTINVED
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A COMBINED
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Absorption Wavemeter
Radiation Meter and
Phone Monitor

—FOR THE H.F. BANDS

by A. D. TAYLOR, GW8PG

ment in any amateur station. It is the only type
of wavemeter which does not itself generate
harmonics, and as everyone who has studied for the
R.AE., will know it is always used during the first
tests on a new transmitter to ensure that the output
of the harmonic generator stages and the p.a. are at
the correct frequencies. The instrument can also be
used for the rough checking of receiver calibration.
Besides its use as a wavemeter, the instrument to
be described can also be employed as a radiation
meter when tuning the transmitter output circuit,
and as an a.m. phone monitor. The design is so
arranged that those readers who have to save up to
buy the components can build the simple wave-
meter circuit first and then. add the other refine-
ments later. The simple circuit alone will satisfy the
GPO requirement that the station be equipped with
an absorption wavemeter.

! N absorption wavemeter is an essential-instru-

THE CIRCUIT

Figure 1 shows the circuit of the instrument.
Assume firstly that only the components to the left
of the points marked X on the diagram have been
wired.

If L1 is coupled to the p.a. tank coil of a trans-
mitter and CI is adjusted until the circuit resonates
at the transmitter output frequency, power will be
absorbed by the wavemeter tuned circuit. This will
cause an r.f. current to flow in the circuit and lamp
LP1 will glow, the maximum glow-being obtained
when the wavemeter is tuned to the same frequency
as the transmitter. This system is quite adequate for
checking the output frequency of the p.a. and the
higher power stages in the exciter, but the energy

o i

L1 D1
I
PEAE RS T
1 o co e {
T <
: «— 60 Turns ——
LP1
T2 ! L1
} T2
’5 6Turns
|
| T1
28Turns

Fig. 1: Circuit diagram and coil winding details. L1 is wound on a
lin. diameter former.
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absorbed from low power stages may be insuffi-
cient to make the lamp glow., The sensitivity can be
greatly increased by adding the components shown
on the right of the points marked X on the diagram.
When these components are added, if switch S1 is
opened, thus removing the damping effect of the
lamp from the circuit, the instrument becomes a
sensitive diode demodulator, the output of which is
applied to jack J1. If a 0-ImA or 0-500uA meter is
plugged into J1 it will act as a sensitive indicator
which will allow comparative readings to be taken.
If a pair of headphones are jacked into JI the
quality of an a.m. phone transmission can be
monitored.

CONSTRUCTION

The coil L1 is wound on a 2%in. length of 1in. dia-
meter paxolin tubing, though a stout cardboard tube
of the same dimensions will be equally suitable.
The wire used is 30 s.w.g. enamelled and the coil
is secured to the chassis or box by means of two
small “L” brackets fabricated from strips of brass
or aluminium. It is important that the coil be moun-
ted with the smallest winding (represented by the 6
turn tap) furthest from the chassis or box., The
simplest and most inexpensive form of construction
is the “L” shaped chassis made from a 4 X 6in. sheet
of aluminium as illustrated in Fig. 2(a). The chassis
is provided with a wooden handle for convenience
in use, a simple source of this item being a handle
cut from a worn-out paint brush. A second but more
expensive form of construction is to use a 4% X 33in.
diecast box as shown in Fig. 2(b), and to prov1de
it with a commercially made metal handle. Which-
ever method is -adopted, the layout is in no way

v components list

c1 150pF variable (air spaced)
Cc2 2200pF 350V S.M.

D1 0OA81 (Mullard)

$1 SPST switch

s2 1 pole 3 way switch

Meter 0—1mA milliammeter

Miniature jack socket and plug. Diecast box 4 x 3% x
22in. (Electroniques). LP1 3:5V Q-1A bulb and holder.
Small quantity of 30 s.w.g. enamelled wire.




critical and the wiring is very simple. When the
wiring has been completed a scale should be cut
from stiff card and three arcs should be drawn on
it with.a pair of compasses, one for each position
of S2. The scale is then cemented on to the chassis
above the spindle of C1 (Bostik is a suitable
adhesive) and C1 is provided with a pointer type
control knob. If the diecast box is used and a spare
micro-ammeter is available this could be mounted
permanently in the box, but the advantage of the
jack-in ‘meter is that it can be common to other
instruments in the station such as a multi-range
test meter.

CALIBRATION

If a transmitter which has already been calibrated
is available the wavemeter can be calibrated for the
various amateur bands by tuning the transmitter to
each band in turn, setting S1 so that the lamp is in
circuit, setting S2 to the correct range, then adjust-
ing C1 until LP1 glows at maximum brilliance. The
setting then marked on the appropriate arc on the
cardboard scale. Either pencil or a black ballpoint
pen can be used. The method is illustrated in
Figs. 3(a) and 3(b). If no transmitter is available
two alternative methods can be used. A calibrated
t.r.f. receiver can be tuned to the desired frequency

heterodyne receiver provided it is possible to loosely
couple L1 to the local oscillator tuning coil and that
the intermediate frequency of the receiver is known.
The local oscillator normally operates on the h.f.
side of the signal frequency, being separated from
the signal frequency by an amount equal to the
intermediate frequency. If, therefore, the receiver is
tuned to a signal on 6,550kc/s the local oscillator
will be tuned to a frequency equal to 6,550kc/s
plus the intermediate frequency. If the if. is
456kc/s this will give 6,550 + 465 or 7,015kc/s. If
under these conditions, L1 on the wavemeter is
loosely coupled to the local oscillator coil on the
receiver when the wavemeter is tuned near 7Mc/s
violent “pulling” of the local oscillator will take place,
this being indicated by movement of the received
signal. It is thus possible to use this method for
calibrating the wavemeter.

'USE

Once the wavemeter is calibrated it can be used
to check the output frequency of any stage in a
transmitter by means of the methods described in
the previous paragraph, and these methods can also
be used to provide rough calibration of a receiver.

® 1
~— L
chassis

n

handle

Fig. 2: (a) suggested method of construction using an
L-shaped chassis.
(b) suggested method of construction using a diecast
box.

FREQUENCY RANGE

With the coil suggested the three frequency
ranges will be approximately:

Full coil in circuit: 1-7 to 4Mc/s.
Intermediate position of S2: 4 to 10Mc¢/s.
Low inductance position of S3: 10 to 30Mc/s.

///’:“\\\S( Scaies

C1 Control knob C1 Control knob

123 Blue
Redo © oYellow
$2 Positions
A B

Fig. 3: (a) method of calibration if general coverage
calibration is required. A scale arc is provided for each
of the three positions of S2 and is calibrated at (say)
500kc/s intervals.
(b} if amateur bands only are required, each position of
S2 s given a colour and a single arc used, the bands being
marked in the appropriate colour corresponding to the
S2 position.

and the reaction control can be advanced until the
detector begins to oscillate.

If L1 on the wavemeter is then loosely coupled to
the detector grid coil by holding it two or three
inches away, as the wavemeter is tuned close to
resonance the detector will stop oscillating, re-start-
ing again as the wavemeter is tuned away from
resonance.

ALTERNATIVE METHOD

A similar method can be used with a super-

For use as a radiation meter, a micro-ammeter is
plugged into J1, LP1 is switched out of circuit and
the instrument is tuned to the desired frequency and
placed a few inches away from the aerial. It is then
possible to tune the transmitter up by using the read-
ing on the micro-ammeter, maximum reading cor-
responding to maximum r.f. output. With the wave-
meter set up in this way the quality of an a.m.
phone transmitter can be checked by unplugging the
micro-ammeter and plugging a pair of headphones
into J1. For best output these should be of the high
impedance type. ||
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PRACTICAL GUIDE

TO FET S b krovaL

HE field effect transistor (f.e.t. for short) differs
T in several ways from the more commonly used

transistor that we have come to understand
during the last decade. We know that the usual type
of transistor possesses two “‘diode” p-n junctions
—the emitter junction and the collector junction-—
and that two kinds of current carriers are involved in
the working of the device. There is the rnegative
carrier which is the electron and the positive
carrier which is the hole. These are usually referred
to as n and p carriers respectively, after their
polarities. Depending on which way round the two
junctions are arranged, we get either the p-n-p
transistor or the n-p-n transistor. And since rwo
kinds of current carriers are involved the usual type
of transistor is known as a bipolar transistor.

The fe.t. differs fundamentally from the bipolar
transistor in that only one current carrier—either
n or p—is involved in its working (that is one in
type, not in quantity!), and for this reason the f.e.t. is
often called a unipolar transistor. When a fe.t.
works with electrons it is called a n-channel type,
and when holes are used it is called a p-channel
type.

It will be recalled that a bipolar transistor has to
be biased at its emitter/base junction for forward
current conduction to secure collector current.
This forward biasing means, of course, that the
input impedance is intrinsically low, and a signal
applied at the base may look into an impedance
from about 500 to 50,0001}, depending on the exact
nature of the circuit. In other words, the bipolar
transistor is current operated; that is, it needs signal
current into its emitter/base junction to reflect a
similar, but amplified, current into the collector
circuit. There are schemes whereby the input impe-
dance of a bipolar device can be raised—by feed-
back and by bootstrapping for example, but these
are simply artifices that fool the input signal into
thinking that it is looking into a high impedance
circuit, where in actual fact the transistor remains a
current operated device.

The opposite to current operation is voltage
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operation. This means that the input impedance is
truly very high and therefore passes virtually no
current at all. A thermionic valve works like this
when the input signal is applied between the control
grid and cathode. The control grid functions on the
electrostatic principle. It consists of a wire mesh
across the path taken by the electrons flowing from
the cathode to the anode. As its negative potential is
increased (relative to the cathode) so some of the
electrons arriving from the cathode are deflected
back again (on the basis that like charges repel)
and the number reaching the anode is reduced. The
grid thus acts as an ‘“electron tap”, increasing or
reducing the flow of electrons to the ancde in accor-
dance with its negative value. When it is very
negative all the electrons are blocked and none pass
to the anode. The valve is then biased to anode
current cut-off. The control grid in effect performs
its duty by “charging” to a certain potential, so the
control action is almost completely divorced from
current as such.

Mode of Operation

While the input circuit of a bipolar transistor is
essentially a semiconductor diode in forward con-
duction, the input of a f.e.t. appears to a signal
either like a semiconductor diode in reverse conduc-
tion or like the control grid of a thermionic valve,
depending on its exact nature. This brings us to the
next important feature of the f.e.t., which is that it,
too (like the thermionic valve) is voltage operated—
the opposite to the bipolar transistor. -

Let us consider the thermionic valve again for a
minute. We know that if this is operated without
grid bias the anode current will be abnormally high.
We thus establish a valve circuit so that the control
grid is biased negatively to yield the correct anode
current for the application in hand. There is one
type of f.e.t. that works in a sirnilar manner; that is,
the output current is high when the input is
devoid of bias. The input, therefore, has to be biased
in the same way as a thermionic valve to secure the
required output current. This is known as a
depletion- type f.e.t.

There is another kind——called an enhancement-
type f.e.f—that has biasing characteristics similar
to those of a bipolar transistor. With this type there
is no output current when the input electrode is
without bias.

F.e.t. Symbols

We must now have a look at the basic f.e.t. sym-
bols and investigate the device electrodes. In a
bipolar transistor, of course, we have emitter, base
and collector electrodes; but in a f.e.t. the electrodes
are correspondingly named source, gate and drain,

Source

Fig. 1: Fet symbols. (a) JGFET, n-channel depletion-type.
(b) JGFET, p-channel depletion type; (c) JGFET, n-channe/
enhancement-type; (d) JGFET, p-channel enhancement-type;
(e) IGFET, n-channel; (f) IGFET p-channel. It should be noted
that in some literature slightly different symbols might be used,
and in some IGFET symbols an arrowhead may not be included,
in which case the device is generally assumed to be n-channel
with the drain connected to a positive potential.
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TRANSISTORS | SHEOREOP® | MigtBoont
AC107 3/~ | 0035 7/8 | 750mA Series At 6d. each
AC126 &/~ 1 0044 111 | BY100 800 piv 2/8 08 F 25 volt
AC165  8f-|oCss 11l 400 piv 1/2 1yF 275 volt
iglyﬁl’io g;; oC70 23 200 piv 1/4 2uF 150 volt
oc7L i/ | giz Amp Series 4uF 150 volt
Apils 871067  fs | BYZRMomy g | s0wr ool
»v
ARG 8510076 8- | mymiooopiy 5 | AtSdeaoh o
Arvis  se{ 0% 2| Byzigizopiy  5/6 iy Ciavak
BrYs:  4)- 00820 2/3 | Mullard Staok FW 8UF 12 volt
Bavss  g)- | 96140 5/ | Bride 0LF 25 volt
Bey2s  8/9 88‘738 glg 124100 piv 39/6 16F 16 volt
BRYS65 3~ oc171 zfz THYRISTORS 30 (L 10 volt
B3Y95A 3= Joonp asg | O.omp series 450 F 10 volt
GET113  gf6 | 55200 4’0 100 piv 716 80F 64 volt
OA5 118 / 200 piv 9)- 1000 F 8 volt
0A9 /8| oczo3  4/6 300 piv 10/6 126 F 4 volt
R A B B i 1251 At1/- each
ot gf, 2N706A  §/- | 10 smp series o 16uF 250 volt
0026 5/- | aN4s  4/8 100 piv 121~ Jour 10 el
0028 B.IG 2N753 2/8 200 piv 16/- 100LF 12 voit
Crystal Diodes—8 for 2/6. 100 amp series prices 2001 F 16 volt
{7d.). available on request. 320U F 10 volt

Also 8L F 350V 1/2, 250 F 25V 18 and 50uF 50V 1/9. Other electrolytics in cuzrent list.
Postage, Packing and Insurance all 2bove 7d. up to 3; 1/« from 4-11; 12 and over paid.

2 GANG VAR. CONDENSER: Mod,, small, air-spaced, - 0005 ea. sec. 4/8 (1/-). .

TRANSFORMERS: Sub-min Output (30 for OC72 etc.) and Driver 2/6 each (6d.). Output
3Q5W T000Q for 6VS5 (ex-equip. but perfect) 2/6 (1/9).

PRINTED CIRCUIT PANELS: Eight boards with minimum 30 Transistors, also Diodes,
Capacitors, Resistors 8/= (2/-).

TEST EQUIPMENT MUL/ 120,000Q P, Volt D.C. 4} x 3} x llsin. D.C. volts §»
25, 50,260, 500 and 2-5k. A.C. volts 10, 50, 100, 500, 1000 at 10,000 Q p volt, D.C. current
0-50mA, 0-2-5 mA, 0-250mA. Res. 060k, 0-6MQ, 3000 30k at cenire scale. Cap.
1000 F to 0-01yF, 0-0LyF to 0-1yuF. —20 to +22dBS. 87/8 (3/6), with prods. battery
and instructions. Diode over-load protected. .

PANEL METERS: 0-1mA, D.C. m/e 2in. sq. clear plastic 23/~; similar but 1-65 sq. in.
fronts in 10, 50, 100, 150, 200, 300, 500mA, 1, 5 and 15 amp 24/«; “8"* Meter 25/6; 500
mieroamps 25/6 (1/- each all types).

DIAMOND STYLII: Replacements for TCSLFP, TC8/8tereo, TC8LP/Btereo, Studio “0’,
BY40LP Ronette, GC2, GC8, GPE5/7, all af 8/11 each. Also GP91-LP/S at 12/6, SAPPHIRE
STYLJI, All these types at 2/11 GPOL at 8/ (6d. eackh all types). No 78 r.p.m, available in
diamond or sapphire.

PICK-UP CARTRIDGES all with stylii and standard replacement fittings Mono GP67/2
12/8. Newest Stereo GPO3 22/~, Mono de Luxe GPY1 18/-. Stereo Compatible (both mono
and sterec) GP/01 BC 18/6, Ceramic Stereo Compatible, top quality for expensive cutfits
GP94 88/6 (all 1/-).

PP3 BLIMINATOR (A.C.) 17/6 (1/6); 2 stn. INFERCOM, comp. 52/8 3/-).

FOUR TRANSISTOR 3 WATT AMPLIFIER 23 x 21 x 1}:9v: 8Q & 16Q, excellent on 8Q
speakers; 46/6 (1/6). Trans’r. TELEPHONE AMPLIFIER 562/6 (1/6).

Extra High Torque MINI-MOTOR, 4 to 12v, 1} X %in., 5/- (9d.).
Mech. REV. COUNTER to 999, long spindle, reset wheel, for T/recorders &c. 4/6 (1/-).

BATTERY CHARGERS: Small, sturdy, neat; 2 amp. 19v $5/-; 6v/12v 89/-, (sither 4/6)
absolutely complete,

RECUORDING TAPE: Finest quality British Mylar. STANDARD: 5in. 600t 7/3, 5%in 8501t
8/9, 7in. 12001t. 11/8. LONG PLAY J§in. 9004t 10/-, 53in 12001t 11/3, Tin. 18008t 18/-,
(1/3 reel). MESSAGE TAPE, 225ft LP Mylar 3/6 (9d.).

MICROPHONES: CRYSTAL: M1C40, Desk, 15/6; MIC45, curved hand grip 17/8; Stick **60”
20/8; Stick "'39" 28/8 (1/6 each type). Cream plastic hand type 7/8, or with struct stand,
switch and 2 leads with 2-5 & 3-5 plugs 11/-, or with single lead, no plugs, 8/8 {1/3 each
type). Lapel (or band) with clip 6/8 (1/-). Machined metal tapered stick type with neck cord
& adaptor to fit standard floor stands, 25/~ (1/6). DYNAMIC: Cream hand/table 14/~ (1/-).
MS10 50K 0, 3§ x fin. with Base, Adaptor and Neck Cord $7/6 (2/6). MS11, similar, but
fixed on flexible Swan neck to switch-fitted base 42/6 (2/6). PIEZ0 50K Q black/chrome
211;]1 1lii:=|(.1 x 1§ for stand use only, Standard inside thread 33/8 (1/6). All mikes supplied
with leads.

SPEAKERS: 12in. round, ﬁtted"].‘weeter, 6W, 3 or 150 (state which), 88/6 (4/6); 23in. 3Q
8/8 (1/-); 6 X 4 heavy duty 30 13/8 (2/8) or for Stereo 80/- pair, post etc. paid; 8 x 3, 150
13/6 (1/6); HEADPHONES High Res. 2000() ea."Earpiece 18/6 (1/6); Stereo Dyn 8-160

P.
03/- (3/-); BEARPIECES, with lead etc., Min. Plug, Magnetic 1/6; Crystal 2/ (either 6d.).

AERIALS--Car, teleacopic, vandal proof; locks retracted, 2 keys and all fittings, 22/8 (2/6)
For F.M. and all sets, telescopic 6 exin, 53in.-22in. with swivel, /= (1/-). 7 extn. 5iin. to
32in. no swivel, screwhole in base, 8/8 (1/-).

SWITCHES: Standard toggle, metal, 250v 2A, One hole fixing: SPST 2/3. SPDT 2/8.
DPST 8/-. DPDT 8/3. Slide types. Sub-min. DPDT 1/8 each, Small DPDT, 3 way, centre
“off'’ 1/9. Reed magnetic onfoff 1/ (74. each, all types).

VIBRATORS: 12V 4 pin, non-synch., 2/8; 6V, 6 or 7 pin, 8ynchronous, 10/~ (/- all ¢ .
EDGE VOL. CONTROL: 50K 1/ (6d.). o J voes)

MAINS NEON TESTER: Fly leads 2/~ (7d.): PLUGS: 8td. Jack, plastic body 2} -, Screened
2/8, Bockets 1/67(All 7d.}. VALVE HOLDERS: B7G or B9A, Moulded 64, (7d. up to 4, 1/-
over 4), CONNEOTING WIRE: 5 coils asstd. cols. each 5 yds, 8old Core 273, Flexiblz Core
2/8 (either 6d.). PICK-UP WIRK: Twin Super-thin Flex, Screened, Sheathed 1/8 yd. (6d.)

CUBRENT LIST sent with all orders or free for 8. A. Envelope—details of cable, wire,
g:tondensers, test equipment, tape recorder, sets, plugs, sockets, adaptors, tools and misc.
items.

FELSTEAD ELECTRONICS
(PW13)

TERMS: Cash with order ¢nly. No C.0.D. or caller service. Post, packing and insurance
charges are shown in brackets atter all items, Charges, which apply to G, B. and Eire only,
are paid by us on crders value £5 and over, Overseas sir or surface mail extra at cost.
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SIZE 5 snzLED1E5
HANDY SOLDER g?snmnssn
DISPENSER

‘Contains 21 ft. coil
of 60/40 Alloy,

22 s.w.g. Ideal for
small components,
transistors, diodes.
etc. 3/- each.

Contains 10 ft. coil
of 18 s.w.g. Ersin
Multicore Savbit
‘Alloy. 2/6 each.

BIB MODEL 8
WIRE STRIPPER
AND CUTTER

Strips insulation
cleanly and
quickly, fitted
with unique 8
gauge wire
selector, Plastic
handies. /6 each.

SIZE 12

Ideal for home
constructors.
Contains 90 ft.
* of 18 s.w.g. Ersin
Multicore Savbit
Alloy on a plastic
reel. 15/- each.

ali] 11 107

» TECHNICIAN
TRAINING

IN THE

RAAF

Vacancies exist in the Royal Australian Air Force
for men who are interested in being trained in the
Technical Radio fields. Applicants shouid be
United Kingdom citizens resident in the U.K.
aged between 18 and 33 vyears. Qualified
personnel up to the age of 43 years are also
invited to apply.

Free passage to Australia is provided
for families and pay commences from
date of enlistment in London.

1

. Further information can he provided by writing or phoning:—

RAAF CAREERS OFFIGER (Dept. PW ) AUSTRALIA HOUSE
STRAND, LONDON W.C.2 Telephone No: 01-836 2435




as shown in Fig. 1. Here at (a) is
given the symbol for a n-channel
device and at (b) that for a p-
channel device. It is noteworthy
that in some literature the sym-
bols differ slightly and the arrow-
head may be found on the
source electrode instead of on
the gate electrode, as shown at

AN ———

(¢ and (d), which are n-channel
and p-channel symbols respec-
.tively. However, when the arrow-
head is on the gate electrode, as

+iv D 4 7kﬂ -20
2
s £ 2’2Mn Hybrid \ 8yF
15‘(_f1 O%ip 2 "packet” ) _|ﬂ_"
b-l l—-. OUtpUT.
To R 4
b < . )
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s I - .
M0 G . ) .
M! . S ° )
input :
3 'Lm - na just |

gain

. V:

in (@) and (b), the device is
usually of the depletion-type,
while when it is on the source
electrode, as in (c) and (d), an
%nlc*iancement type is usually signi-
e

The high input impedance of a fe.t. is a result
either of the gate being isolated from the rest of the

(@)

device by the reverse-biased diode effect or by a layer -

of insulation within the f.e.t. between the gate elec-
trode and the channel. A device based on the
reverse-biased diode effect is called a junction-gate
fet. (JGFET for short), while thai embodying
insulation in the gate electrode is called, as might
‘well be expected, an insulated-gate f.e.t. (AIGFET
for short). All the symbols shown at (a), (b), (c) and
(d) in Fig. 1 signify that the devices are of the
junction-gate variety, Symbols for insulated-gate
devices are given at (e) and (f) in Fig. 1, correspond-

ing to n-channel and p-channel respectively. An -

alternative widely used name for the IGFET is the
MOST or MOSTFET, which is derived from its

layer construction with a metal gate, oxide insulating -

layer and semiconductor body—t for. transistor of
course!

Attention must now be drawn to the actual sig-
nificance of the direction in which the arrow head on
the symbol pomts On each of the symbols on the
left of the pairs in Fig. 1 the arrow points to the right.
This is, in fact, the same direction in which the
arrow on the emitter electrode of a n-p-n.bipolar
. transistor points. Hence this signifies that the fe.t.
is a n-channel type (arrow pointing to the right,
remember). Conversely on each of the symbols on
the right of the pairs in Fig. 1 the arrow points to the
left, which corresponds to the direction in which the
arrow on the emitter electrode of a p-n-p blpolar
transistor points, thus signifying that the fet. is a

p-channel type (arrow pointing to the left). As long -

as we remember the n-p-n and p-n-p arrow relation-
ships on bipolar transistors, therefore, we can éasily
work out whether a f.e:t. is n-channel or p-channel
from the symbol,

It is very important to know this because like the
bipolar transistor the nature of the device determines
the polarity that has to be applied to its electrodes.
A p-n-p transistor requires a negative collector
potential and similarly . a negative potential is
required by the drain of a p-channel f.e.t. Con-
versely, a n-p-n transistor requires a positive
cf:ollector potential, as does the drain of a n-channel

e.t

Summary of Principles

Before continuing let us summanse the foregomg
aspects of the f.e.t. to clear the air a bit!
(I) A fe.t. has a high or very high input impe-

'[1'00;1:—'
%A

- (b)

Fig. 2: (a) Simple a.f. amplifier using’a JGFET of the depletion type; (b) hy'bn'd'
packet in which a p-channgl IGFET is integrated with a n-p-n bipolar transistor,
giving a 2MQ Input lmpea'ance and medium output impedance with very h/gh s/gnal

gain.

dance compared’ with the bipolar transistor, and -in
this respect is like a thermionic valve.

(2) It depends for its action on ome kind of
current carrier—electron or hole—as distinct from
the two kinds required for the working of a bipolar
tran51stor and for this reason is sometimes called

“unipolar””; when it uses electrons it is called. a

n-channel type (n standing for negative electrons)
and when it uses holes it is called a p-channel type
- (p standing for positive holes).

(3) FETs are for either depletioni- or enhance-
ment-mode operation. A depletion-type has to be
biased-off like a thermionic valve. The enhance-
ment-type has to be biased-on like a bipolar tran-
sistor.

(4) There are two types of gate junction, one
based on the reverse-biased diode effect called a
Junctlon-gate, and the other based on inbuilt insula-
tion called an msulated-gate

(5) The operating polarities .of a n-channel-f.e.t.
are similar to those of 'a n-p-n bipolar transistor,
while a p-channel type is connected to the supply in
a similar manner to a p-n-p bipolar transistor. -

Bas:c Circuits

So far so good, now let us have a look at some
circuits. The first thing we need to know when deal-
ing with f.e.ts is the variety—depletion or enhance-
ment-type. We need to know this from the biasing
point of view, of course. Circuit (a) in Fig. 2 shows
a common-source voltage amplifier with an input
impedance of 2M{) (determined by the gate resistor
R1), using a n-channel depletion-type f.e.t. Notice
how closely this follows the triode valve amplifier
circuit, where R1 would be the grid resistor, R2 the
anode resistor, R3 the cathode resistor, C1 the input
capacitor, C2 the output capacitor and C3 the
cathode bypass capacitor. Since the fe.t. is. a deple-
tion-type it has to be biased-off like a valve and, like
a valved circuit, this is achieved by the voltage
dropped across the source resistor R3, the value of

“which is selected to produce the required bias cur-

- rent for the application in hand, as determined, of
course, by the type of f.e.t. used. A typical bias
current in this circuit might be about 0-5SmA, and
this would be established by adjusting the value of
R3, which is not uncommonly a preset.

The gain of a f.e.t. is signified in terms of frans-
-conductance (gm), of mA/V, as with a thermionic valve,
while as we should know the parameter associated with
bipolar transistors is current gain (h:e) of the change of
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Fig. 3: {a) The biasing of a n-channe! JGFET of the enhance- VAN
ment type; (b) alternative method of biasing an IGFET of the ™MQ . -m ;4—1—2:
rom ine

n-channel type.

output current with input current. Transconductance
(zw), of course, relates 1o the voltage mode of operation
of the f.e.t. Thus the gain is a measure of the change of
drain current with gate input voltage. F.e.t. gms are
not all that large, ranging from about 0-5 to 6 mA/V
depending on how the device is operated; generally
speaking the gm increases with drain current. It is thus
possible to vary the gain of a f.e.t. amplifier by varying
the value of the resistance in the source circuit.

However, it should be noted that the voltage gain
of a f.e.t. amplifier circuit in the typical RC coupled
configuration will rise as the drain current falls. This is
because the voltage gain of, say, the stage shown in
Fig. 2 (a) is equal to gmR1R,/(R1.+R,), where R 1 is the
resistance into which the stage is loaded, and because
gm is proportional to (drain current)* and R, to
1/(drain current).

While on the subject of f.e.t. gain it is worth
noting that the medium value of fe.t. output impe-
dance lends itself admirably for connecting almost
straight into a bipolar transistor input circuit, thereby
giving the best of both worlds—a very high input
impedance with medium f.e.t. gain times a consider-
able gain increase by the action of the partnered
bipolar transistor. This sort of hybrid compatibility
is nowadays often exploited in commercial equip-
ment and Fig. 2(b) shows such an arrangement
employing a f.e.t./bipolar “packet”. This gives a very
high overall gain at a constant 2M{ input impe-
dance and at a medium output impedance.

Fig. 3(a) shows a simple a.f. amplifier using an

- enhancement-type f.e.t. This differs from Fig. 2(a) in
the nature of the gate biasing. Here R1 and R2
form the gate potential-divider for biasing-on the
device as with bipolar transistors.

Fig. 3(b) shows an alternative method of biasing,
with the f.e.t. this time being an insulated-gate type
of the n-channel variety. Sometimes the top 1M resis-
tor is omitted. The bias 'is adjusted—to yield the
required drain current—by regulating the variable
(preset) resistor.

Performance

In this sort of straightforward a.f. amplifier circuit
the f.e.t. can produce voltage gains of up to 40 or so
times and in addition to the high input impedance
attribute the f.e.t. gemerally provides lower noise
working than a bipolar transistor arranged for a
similar input impedance. Moreover, f.e.t. amplifiers
—both a.f. and r.f. —suffer less from the effects
of overloading than similar amplifiers employing
bipolar devices. One big problem of the bipolar
transistor in such applications is that while the
circuit can be arranged to provide the highest gain
and least noise for a relativelv small range of input
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Fig. 4: JGFET arranged as a v.h.f. amplifier, tunable over
Band /l. The a.g.c. input is at the gate, via the T00kS and TMQ
potential divider.

signal the occurrence of a signal—in band or
spurious—rising above the dynamic limit rapidly
pushes the amplifier into non-linearity, with a conse-
quent rise in crossmodulation and intermodulation
effects. The fee.t. to a large extent combats these
sorts of problems.

The transfer characteristic of a bipolar transistor
is- essentially exponential, while that of a fe.t. is
parabolic, following a square-law. That is the
characteristic produced when input voltage is plotted
against output current. The square-law characteristic
of the f.e.t. can be useful in practical circuits for
a.g.c. and manual gain control. These sorts of charac-
teristics are already being exploited in audio equip-
ment—for low-noise a.f. front ends with outstanding
overload performance—and in radio tuners,
especially of European and American designs, to
produce f.m. sensitivities in the order of 2uV for
some —30dB of quieting, making it possible to get
good off-air stereo reception with aerial signals
hitherto considered impossibly low. The f.e.t, used in
the front-end of the Vortexion CBL/7T tape recorder
for example has a noise figure as low as 0-1dB, which
is incredible in comparison with the near optimum
noise figure of 2dB given by some of the best low-
noise bipolar transistors.

Typical Applications

Fig. 4 shows a circuit of a fe.t. v.h.f. amplifier
for a Band II (f.m.) tuner, using a n-channel
device in the depletion mode. Again this is very
similar to the triode valve counterpart, even to the
extent of a.g.c. being applied at the input electrode

R2 MQ —-20V
Bass 300kN
[' VWA= ] ANy 220k0
0005 Q005
3 R R1 HF Output
R3$, 120kQ —
P —
Input l
T 300pF
100uF

R4 S00KQ
Treble

%/ﬁ Chassis

Fig. 5: A p-channel JGFET in a Baxandall tone control circuit.




DE LUXE PLAYER

PORTABLE CABINET Asillus-
trated. To it standard 69/6
player or autochanger..

RCS AMPLIFIER 8§ WATT,
Ready made and tested with
UCL8R triode pentode valve
and loud-~ 5

speaker.

SUPERIOR :
AMPLIFIER. Ready

made and tested.
Better sound !
Isolated AC Mains %
Transformer 3 watt
output. ECLS2 triode pentoda

valve. Volume and tone
sontrols with knobs. 89/6 Post 5/6
Quality Loudspeaker. eachitem

SINGLE PLAYERS MONO | AUTOCHANGERS MONO

Starr 9v. Baitery BSR Superslim £6.19.8
45rpm Model £2.19.8 | BSR Trenscription UA70
EM1I Junior £2.19.6 | Stereo/Mono . £12.10.6
Garrsard SRP22 £6.10.6 | Garrard AT60 £12.19.8

All fitted LPJ78 atylii and pickap orystal complete.
ALL LATEST GARRARD MODELS AVAILABLE
Send for our keenest quotation.

GARRARD TEAEWOOD BASE WB.1. Beady 65/_
eut outtor mounting 1000, 2000, 3000, 8P25, AT60.
GARRARD PERSPEX COVER §PC.1 for WB.1 EACH

PICKE-UP ARM Complete with ACOS LP-78 Turnover
GP67 and Stylii 25/-; GP8? 15/-; Btereo Ceramio 35/-. ;

CRYSTAL MIKE INSERTS

1% x iin. 6/6; ACOS 1} x 3in. 8/6. BM3, 1 dia. 8/6
MOVING COIL MIKE with Remote Control Switch 19/6

PORTABLE
TRANSISTOR
AMPLIFIER -

Many uses, Intercoms,
Baby Alarms, Guitar
Praotice, Telephong or
RecordPlayer Amplifier,
ONE WATT OUTPUT
Wooden oabinet 12x8x4in.
Rexine covered two tone grey. Four
transistors. 7 x 4in. speaker. Volume ocontrol. Jack socket.
Uses PP battery. WORTH DOUBLE 79 /6 Post 5/8.
OUR PRICE

-COLLARO BATTERY RECORD DECKS

4 speed mode] 9v. operaied. Complete with pick-up fited
orystal eartridge. Plays 7, 10, 12in. records. Fitted auto,
stop and start. Ideal for use with above 69 l POST
transistor smplifiers. OUR PRICE 216
THE ABOVE GRANADA AMPLIFIER AND PLAYER
DECE POST FREE IF PURCHASED TOGETHER.

BARGAIN STEREO PARCEL

E.A.R. STEREO PLAYER CABINET suitable for B.S.R.
Player Decks witk 4 + 4 STEREO AMPLIFIER and TWO

64in. LOUDSPEAKERS BUILT INTO

CABINET AND LID. Post10/6. £1 3'1 9'6
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V .. 2/8 | 100/25V .. 2/- | 8/600V .. 98
47350V .. 2/3 | 250/25V . 2/6 | 16/600V 12/
8/a50v .. 2/3 ] 500/25V . 4f- | 164500V . /6
16/450V .. 8/— | 84+8/450V .. 3/6 | 32+32/260V  3/6
32/450¥ .. 8/9 | 8+16/450V.. 8/0 | 50 +50/350V 7/
25/85V .. 1/9 | 16+16/450V 4/3 | 60+100/350V 11/6
50/60V . 2/-| 32+32/350V 4/ | 3000/30V .. 8/6

SUB.MIN. ELECTROLYTICS. 1,2, 4, 5, 8, 18, 25, 30, 50, 100,
250mF 16V 2/-; 500, 1000mF 12V 3/6; 2000mF 25V 7/-.
CERAMIC. 500V 1pF to 0.01mF, 8d. Disos 1/-.

PAPER TUBULARS
350V-0-1 9d; 0-5 2/6; 1mF 3/-; 2mF 150V 3/-.
500V-0-001 to 0-05 9d; 0-1 1/-; 0-25 1/8; 0-53/-.
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/6; 0-47, 0-1, 2/6.
SILVER MICA, Close toleranoe 1%. 5-500pF 1/-;560-2,2200pF
2/-; 2,700-5,600pF §/6; 6,800pF-0-01, mid 6/- each.
TWIN GANG, “*0-0"" 208pF + 176pF, 10/6; 365pF, minia-
ture 10/-; BO00pF standard with trimmers, 9/6; 600pF
midget less trimmars, 7/6; 500pF slow motion, standard 9/-;
small 3-gang 500pF 18/8. Single “*0* 365pF 7/6. Twin 10/-.
SHORT WAVE. Bingle 10pF, 25pF, 50pF, 75pF, 100pF,
160pF, 5/6 each. Can be ganged. Couplers 8d. eaoh.
TUNING. Solid dielectrie. L00pF, 300pF. 500pF, 4/6-each.
TRIMMERS. Compression eceramic 30, 50, 70pF, 1/-;
100p¥, 150pF, 1/3;250pF, 1/6; 600pF, 750pF, 1/9; 1000pF, 2/6,

950V RECTIFIERS. Selenium } wave 100mA 5/-; BY10010/-,
CONTACT COOLED } wave 60mA 7/6; 85mA 9/6.

Full Wave Bridge 75mA 10/-; 150mA 19/6; TV rects. 10/-.
RESISTORS. Preferred values, 10 ohms to 10 meg.

Iw., w., 1w, 20% 84.; Liw. 8d.; 2w. 1/-; fw. 10% 6d.
HIGH STABILITY. iw. 1%. 10 ohms fo 10 meg. 2f-.
Ditto 5%. Preferred values 10 ohms to 22 meg., 8d.

Swatt 0-5 o 8-2 ohm 3w 2/
10 watt WIRE-WOUND RESISTORS {2/—
15 watt J 10 obms to 6,800 ohms 8-

10K, 15K, 20K, 25K, 68K, 10W. 3/-
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs, 1} amp. 8/9; 2a., 11/3; 4a., 17/6.
CHARGER TRANSFORMERS, P. & P. 5/-. Input 200/250v.
for 6 or 12v., 1+ amps., 17/6; 2 amps., 21/-; 4 amps., 30/-.

WIRE-WOURD 3-WATT WIRE-WGQUND 4-WATT
POTS. T.V. Type. Velues STANDARD S1ZE POTS.
10 ohms to 30K, 4/6 LOKNG S8PINDLE 7/6
Carbon 30K to 2 meg. 50 OHMSt0 100 K.,

VALVE HOLDERS, MOULDED 9d.; CERAMIC 1/- EACH.

NEW MULLARD TRANSISTORS 6/- each
0071, 0072, 0081, 0C44, 0C45, OCl7l, OCL70, AF11Y
REPANCO TRANSISTOR TRANSFORMERS
TT45. Push Pull Drive, 9:1 {T, 8/-. TT48 Output, CT8:1, 8/-.
TT49. Interstage 20:1, 6/-; TT52 Output 3 ohms, 4-5:1, 6/-.

TRANSISTOR MAINS POWER PACK. FAMOUS l!&AgEE

FULLY SMOOTHED. FULL WAVE CIRCUIT
8 Volt 500mA Size § x 34 x 2in.
TRANSFORMER ONLY. 8ize 21 x 1§ x 1%in. 8 volt 10/6.

WEYRAD P50—TRANSISTOR COILS
RAZW @6in. Ferrite A\irzifé Spare Cores ......... 6d.

with oar aerial coil. . .. Driver Trans. LFDT4. 9/6
Os80. P50/1IAC ...... .. 5/4 | Printed Circuit, PCAL1. 9/6
LY. P50/20C 470 ko/s. .- 5/7 | J.B. Tuning Gang .... 10/8
8rd LF. P50/3CC...... [} Weyrad Booklet .... 2/-

I..
Teleseopio Chrome Aerials 6in. extends to 23in, 5/-.

VOLUME CONTROLS |80 onm Coax 8° sa

Long spindles. Midget Size

5K, ohms to & Meg. LOG or | SEMI-AIR SPACED

LIN. LjS 8/-. D.P. 5/-|40 yd. 20/-; 60 yd. 30/-.

STEREO L/8 10/6, D.P. 14/6. | FRINGE LOW LOSS 1/6

BK. S.P. Edge type, 5/~ | Ideal 625lines  yd.

VEROBOARD 0-15 MATRIX

21 x 5in,3/8.2} x 3%in.3/2.3% x 3fin. 3/8, 3% x Bin. 5/2.
EDGE CONNECTORS 18 way 5/-; 24 way 7/6.

- PINS 86 per packet 3/4. FACE CUTTERS 7/6.
S.R.B.P. Board 0-16 MATRIX 2}in. wide 6d. per Lin. 3%in.
wide 8d. per 1in,; 5in. wide 1/- per lin. (up to 17in.).
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2jin. sides
7 % 4in., 5/6; 9x7in, 6/6; 1i1x3in., 6/8; 1lx7in. 7/6;
18 x 9in., 9/6; 14 x 11in., 12/6; 15 x 14in,, 15/-.
ALUMINTUMPANELS 18s.w.¢. 12 x 12in.6/6; 14 x 9in. 5/6;
18 % 8 in. 4/8; 10x7 in. 3/6; 88 in. /6; 6x4 in. 1/6.

Q MAX CHASSIS CUTTER

Complete: a die, a punoh, an Allen screw and key
in. 16/- in. 17/8 1liin, 18/8 ljin. 24/- 2%),.in. 44/3
in 16/- 1in. 18/8 liin. 20/8 1iin. 28/- &iin. &7/8
in.  16/9 1},4in 19/6 12in. 21/6 2in, 39/- lin.sq. 36/6

'SONOCOLOR’ CINE RECORDING TAPE
5 reel, 800’ with LP gtrobe markings, also cine light
deflector-mirror for synehromisation. 14/~ eaoh.

Tape Spools 2/6. Tape Splicer 5/-. Leader Tape 4/6.
Reuter Tape Heads tor Collaro models & irack 21/- pair.
UNIVERSAL TAPE CASSETTES Type C60. OUR PRICE 14/-.

“THE INSTANT"

BULK TAPE

ERASER AND 35 /-

RECORDING 3,,,,5{

HEAD 2/g. "
DEMAGNETISER Do o 1
2091250 v, A.C. Leatiot 5.A.E. NG

RETURN OF POST DESPATCH

Minimum Post and Packing charge 2/6. C.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase. (Exporl—send remiltance and extra postage, no C.0.D.)

MAINS TRANSFORMERS Fat

5{- each
250-0-250 50 mA. 8-3v. 2a. Centre tapped........ 19/6

250-0-250 80mA. 6.3v. 3.5a. 6.3v. 1a. or 5v. 2a... 30/-
350-0-350 80mA. 6.3v. 8.5a. 6.3v. la. or bv. 2a.... 8d/-
300-0-300v. 120mA., 6.3v. 4a. C.T.; 6.8v. 8a. .... 4b/—
MINIATURE 200y, 20mA., 6.3v.1a. ............ 12/6

MIDGET 220v. 45mA,B83v.28...........c..00 17/8

HEATER TRANS. 6.3v. 14a.,8/6,8.3v.4a. ... ... 12/8
Ditio tapped a60. 1.4v., 2, 3, 4,5, 8.3v. 1] amp. ... 12/6
GENERAL PURPOSE LOW VOLTAGE, Outputs 3,

4, 5, 8, 8, 9, 10, 12, 15, 18, 24, and 30v. at 2a.... 30/

1 amp., 6, 8, 10, 12, 16, 18, 20, 24, 80, 36, 40, 48, 80 35/~
3amp.,0-12v.and 0-18v. .. ... .ol - 18/8
AUTO TRANSFORMERS 0-115-230v. Input/Output,

60w. 18/6; 150w. 30/-; 500w. 02/6; 1000w. 17b/-.

COAXIAL PLUG 1/3. PANEL SOCKETS 1/3. LINE SOCK-
ET§ 2/-. OUTLET BOXES. SURFACE OR FLUSH 4/8.
BALANCED TWIN FEEDERS 1/- yd. 80 or 300 ohms.
JACE SOCEETS Std. open-cirouit 2/6, closed cirouit 4/8;
Chrome Lead Socket 7/8. DIN 3-pin 1/6, 5-pin 2/-; Lead 3/8.
Phono Plugs 1/-. Phono Socket 1/-. 2-5mm, 3-6mm, 1/9
JACE PLUGS §td. Chrome 8/-; 2:5mm 1/9; 3'5 mm 2/6;
DIN 3-pin 8/8; 6-pin

in 5/=.
_WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

2 p. 2-way, or £ p. 6-way, or 3 p. 4-way 4/6 eaah.
1 p. 12-way, or 4 p. 2-way, or 4 b. 3-way, 4/6 each.
Wavechange “MAKITS” 1 p. 12-way, 2 p. 6-way, 3 p. 4-way,

4p.3-way, 8 p. 2-way, 1 waler 12/-,2 waler 17/, 8 waler 22/-.

Additional wafers 5/~ esch wafer up to 12 max.
TOGGLE SWITCHES, ap. 2/6; sp. dt. 8/8; dp. 8/6; dp dt. 4/6.

1968
GRAM
CHASSIS

Post 8/~

Three Wavebands:
Long, Med., 8hort, Gram.
12-mounth guarantes. A.C. 200-250v. Ferrite' Aerjal
5 waits § ohm. Chosgis 131in. x 7im. x 5in. dial size
13in. x 4in. Two pilot Lamps. Four Knabs.£1 0 19
Aligned oalibrated. Chassis isolated from mains O

DE LUXE STEREO GRAM CHASSIS V.H.F., MW, 8W

Five Valves: ECHS1, EF89,
EB('81, EL84, EZ80.

8 valve plus rect. 8ize 16 x ¥} .x @in. high.

19-50m.8W 60-180m. Magic eye, push huttana.£1 9 1 9 .

0.D. 5/ extra. Full list 1/-.

337 WHITEHORSE ROAD, WEST CROYDON

Buses 133, 68-pass door.

_BAKER MAJOR £3

. 75 1 30 14,500 o.p.s., latest§
i 1 double cone, woofer and
tweeter cone together
with & special BAKER
magne! asgembly having
a flux density of 14,000
gauss and a total flux of
145,000 Maxwells. Besg|
resonance 46 o.p.s. Rated
20 watta. Voice ooils
available 8 or 8 or 15
ohms. Price 28, or
Module kit. 80-17,000
¢.p.8. with tweeter,
erossover, baffle and
instructions. 210.18.6
LOUDSPEAKER CABINET WADDING 18in. wide, 2/61t.

e e —— e —————
BAKER “GROUP SOUND" SPEAKERS—POST FREE

‘Group 25’ ‘Group 35’ "Group 50°
19 12in. in.
|5=. 6 gns. 37: 82 gns. i 18 gns.

ALL MODELS “BAKER SPEAEERS” IN STQCE

E.M.I. Cone Tweeter 3iin. square, 3-20ke/s. 10W 17/6.
Quality Horn Tweetars 2-18ko/s, 10W 28/6. Crossover 18/6.
LOUDSPEAKERS P.M. 3 OHMS. 22in, 8in, din, §in, 7 x 4in,
15/8 each; 8in 22/6; 84in 18/6; 10in 30/-; 18in. Double cone
8 or 156 ohm 35/-; 10 x 8in. 30/-; 8 x 5in, 21/-. A
E.M.1. Double Cone 134 x 8in., 8 or 15 oim models, 45/-.
SPECIAL OFFER! B ohm, 2iin; 80 ohm, 2iin, 3%in;
1 5/6 EACH 25 ohm, 6x4in; 86 obm, 3in;’
TYPE 15 ohm, 10 x 24in. 7 x din,
SPEAKER FRET Tygan various colours, 52in. wide, from
. 10/- ¥ ; 26in. wide from §/- ft. SAMPLES S.A.E.
EXPANDED METAL Gold or Silver 12 x 12in., 8/-.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms General Purpose.. 19/6

H.R. HEADPHONES 2000 ohms Super Sensitive .. 85/
LOW RESISTANCE HEADPHONES 3-5 ohms .... 85/-
DELUXE PADDED STEREO PHONES 8 ohms. .., 79/6

MINETTE
AMPLIFIER

For all Record Pliyers.
A.C. Mains Transformer.
Chassis size 7 %34 xdin.
High. Valves ECLSZ, ,
EZ80. Quality output 3

ohm matehing. Barzain offer complete with engraved control
panel, valves, knobs, volume 2nd tone sontrols, wired 79 /E
and tested. 12 month guarantee. Post 5168
SUPPLIED AT LOWEST PRICES
BARGAIN AM TUNER. Medium Wave. 79/6
Trangistor Superhet. Ferrite aerial, ate.
BARGAIN DE LUXE TAPE SPLICER Cuts, 17 IB
trimas, joins for ediling and repsirs. With 3 blades.
‘I BARGAIN 2 CHANNEL TRANSISTOR MIXER. Add
musioal highlights and sound effects to recordings.
Will mix Microphone, records, tape and tomer 59 lﬁ
with separate controls into single ontput.
BARGAIN TRANSISTOR FM-LW-MW TUNER: 10 semi
conduetors. Calibrated tuning dial. Ov. operation. FM89~
108 Mo/s; MW 180-560 metres. LW 850~ £1 4 1 9 6
2000 metres. Size 2§ x 8 X 54in. N -
BARGAIN 2 WATT AMPLIF1ER. 4 Transistor 69 /6
Push-Pull Ready built, with volume conérol.
40-PAGE EAGLE CATALOGUE 5/- Past Free
v RADIO BOOES % (Posizge 8d.)

Praotical Transistor Receivers .. ..........cc0ieae 5/-
Practical Stereo Handbook . ... e 3/8
Supersensitive Transistor Pocket Radio ............ 3/8
High Fidelity Speaker Enclosures and Plans ........ 5/—

Radio Valye Guide, Books 1,2, 3, or 4 ea. 5/—No. 5 ea. 6/-
Practical Radio Inside Omt ...................... 4/6
Shortwave Transistor Receivers §/-
Transistor Communication Sets 8/~
Modern Transistor Circuits lor Beg: . 78
Sub-Miniature Transistor Reoeivers . 5/-
Wireless World Radio Valve Data 8/6
At a glance valve equivalents. ... ... .. 6/—
Valves, Transistors, Diodes equivalents manual ....10/8

How to receive Foreign T.V programmes on your set
by simple modificetions ............ ... ..o 5/-

SANGAMO 3 inch SCALE METERS

Various oalibraftions/movements, 500 Microamp; 45 /_
1 Milliamp; 50-0-50 Microamp, eto. 8.A.E. tor list.
POCEET MOVING COIL MULTIMETER. 49/5
01,000 AC./DC. ohms 0 to 100k, eto.
SUPERIOR MOVING COIL MULTIMETER 99 /B
0-2-500v.D.C. 20,000 ohms per volt, 0-1,000v. A.C.

Ohms 0 to 6 meg. 50 Microamps {Full list Meters 8.A.E.)

BRAND NEW QUALITY

EXTENSION LOUDSPEAKER
Black plestic eabinet, 201t lead and
adaptors. For any radio, intercom, tape
recorder, ete. 3 to 15 ohms. PRICE 30 /_
Size: 74 » 53 x 3in, POST 2/8

CALLERS WELCOME

S.R. Stn. Selhurst Tel. 01-684-1665
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Goodmans

Goodmans Loudspeakers Ltd.

Axiom Works, Wembley, Middlesex, Telephone : 01~802 1200

| Please send me.FREE Goodmans Hi
I of the TwinAxietta 8,

-

gh Fidelity Manual, which includes details I

I Name

I Address : : ;

L
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fantastic Bargain Offer
KUBA IMPERIAL 666 STEREGPHONIC

Hi-FI RADIOGRAM CHASSIS—complete
with two 10in. x 6in. speakers and the latest
BSR Mono/Stereo record changer—a complete
radicgram at ball norma! price. 4 Waveband
AM/TFM chaasis with the very latest printed cir-
cuitry—7 push button controls, 10 watts total
output. Only 493 Gos. plus P. & P. 17/6.
EARTLY FITTED, NO TECHNICAL
KENOWLEDGE NECESSARY. H.P. available

EREOPHONIC KUBA

T
SRBYAL RAnmiEﬁ;Aﬂre:eﬂ
This radiogram chsas
onmv{:?amg'ith oue!n;llytw ?atf&e‘;l'
dspeaker synlon, |

5 two 4in. Cone w;texeo
a latest BSR TA?0 Mon%l ey
= ?1 ehanger—8 oomplete & =
mmltereophoniu radiogram

pormal prioe. £13.0.0 deposlt plus 24 monthly payments
"‘“‘“ —AMFM—8 DO B0/ “(total H.P. £61,16.0). Bend £13.17.6
ta;':oontrol- 16 watls D2 iy W today. =

TIBE
output—{requency TRCL” 'pp

20,000 cycles.o TECH.NICAL
IKNl?OWLE'DGE REQUIRED:
oN

LY £79.19.6.

. CALLERS WELCOME
S SEED A ES SEEY SN Y

PLEASE SEND MR FEEE QETAILS OF YOUR RANGE I

- Neme
Address

100 CHASE SIDE, S30UTHGATE,
g Dept. P1269, LONDON, N.14
G AN TELEPHONE PAL 3733/9666
| X | ]

Become a

COLOUR TELEVISION
SERVICE ENGINEER

'bybtaking a

COLOUR TELEVISION SERVICING
CORRESPONDENCE COURSE

with
E. G 7T, E

We specialise in Colour Television Training
Practical Courses also held throughout the year

Fees moderate Terms available
a

Write toda y for FREE information to:

Electronic and Colour Television Training Ltd.,
Administrative Offices,
45 Walton Road,
East Molesey,
Surrey.
Telephone: 01-979-55563
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Fig. 6: Hybrid fe.t./bipolar circuit with ultra high input impe-
dance.

—the gate in Fig. 4. Tl is the aerial coupling
transformer—which can also be arranged for 3000
balanced input if required—and L1 is the drain tuned
circuit, with. L2 providing some neutralising feed-

back to the gate circuit. C1A and C1B are ganged. .

- Figure 5 shows a p-channel fe.t. in the depletion
mode operating in a typical audio application—in

‘the Baxandall tone control circuit in fact. The bass

and treble controls are rigged in the conventional
network for this kind of circuit, while the fe.t. is
biased by the 2.2k(Q resistor in its source circuit. The
electrolytic performs the same duty as such a
capacitor in the cathode circuit of a valved amplifier
(that is, bypassing audio and preventing degenera-
tive feedback). The gate circuit is returned to
chassis through the series combination of R1, R2,
R3 and R4. . .

Finally, Fig. 6 shows a n-channel insulated-gate
f.e.t. arranged to provide an extremely high input
impedance—of 100,000 MQ, fixed by the gate resis-
tor R1—in conjuction with a p-n-p bipolar transistor
for high gain, the base of this being d.c. coupled to
the drain of the f.e.t. Gate biasing is handled by the.
potential divider R2 R3, while the 3.3kQ resistor in
the source circuit of the f.e.t. and the collector circuit
of the bipolar transistor is the output load resistor.
Incidentally the very high input impedance in this
case is given by the nature of the f.e.t. which is a
metal-oxide insulated-gate type.

' CORRIGENDA

FET VOM—APRIL ISSUE
SW2 should have been listed in the components
list as a 2-pole 3-way switch. B

_SIMPLE SIGNAL GENERATOR
AUGUST ISSUE

D1 can be a BY100 or aﬁy othe,r'silicon rectifier -

" with a miinimum rating .of 800V p.i.v. and 50mA.

In the components list C7 should be listed as

-0-0047¢F and not 0-0047pF. : -

- THREE TRANSISTOR RECEIVER -
- : AUGUST ISSUE ' '
_ The following corrections should be made to
the components list (page 248) for the third
receiver in the series “Three Simple Receivers for
Beginners”: : ’
.Add R11 1kQ and C8 10xF. - ’
.~ R10 should be 10kQ and C7 100pF (ceramic or
- silver mica) as on the circuit. )
The following amendments should be made to

. the above chassis Igyout (Fig. 8):°

The resistor. connected between C6 +ve and
point “d” is R9. C7 is omitted: it should be shown
connected between the +ve end of D1 and the
fug on IFT2. - . ) ..

PRACTICAL ELECTRONICS "

Electronic Games to build for Christmas
—Electronic Stockmarket
—Flip-flop “heads or tails”

Door Chime.
—Another printed board project. .
DECEMBER issue on sale NOW

Practical Gift

FOR A PRACTICAL MAN!

FULL-YEAR series of Practical Wireless issues delivered by post each

month would be an ideal Christmas present. Why not give a subscription
to a friend? He would certainly find the magazine just as interesting as you
do and each issue would remind him of your good wishes.

But don't think too long—Christmas is very close. Act now and send your friend’s name and address, together
with your own and a remittance to cover each subscription to: Subscription Manager, Practical Wireless (Dept. Z),
Tower Houss, Southampton Street, London, W.C.2, We will despatch first copies to arrive in time for Christmas,
and send an attractive Christmas grestings card in your name to announce each gift.

RATES (including postage) for one year (12 issues) United Kingdom and Overseas £2.2.0.

To avoid disappointment, make sure of
your own copy by placing a regular order NOW with your newsagent.




PART 4—TRANSISTLUR T.R.F. TUNER
and RECORD PLAYER DECK

HEN the main need is reception of the
stronger BBC transmissions, .a t.r.f. tuner can
give excellent results.” Construction is much
simpler than that of a superhet tuner, and the align-
meént difficulties sometimes experienced with the
superhet circuit are absent. .
The circuit diagram, shown in Fig. I, has an AF117
as r.f. amplifier, followed by a diode detector, both
stages being tuned by the ganged capacitor VCl/
VC2. This provides medium wave coverage. It was
decided not to incorporate full long waveband
coverage; but by switching in capacitors Cl1 and C35
a small band- around 1,500 metres can be tuned.

This method avoids the necessity of coil changing.

" VR1 is the rf. gain control, which is useful to
avoid overloading if strong signals are present.
Optional aerial terminals are provided to help obtain -
the best results with a variety of aerials.

Terminal “A” is used for a short extending teles-
copic aerial, or a short indoor wire. Terminal “B”
is better for a somewhat longer aerial, such as a short
outdoor wire, or an indoor aerial perhaps 15ft. or
more in length. TC1 is adjusted for optimum results.

Terminal “C” is used for a longer aerial, or when
maximum selectivity is needed. In all cases a good
earth system improves reception, but is not essential.

Audio output is taken

TC1
50pF

from detector diode DI.
When the tuner is used
with the amplifier des-
cribed earlier, the ampli-
fier volume control func-
tions as the diode load.

Should the tuner be used
with other equipment, in
which no such load is
present, then a 35-6kf)
resistor should be con-
nected across Cé.

The tuner may of
course. be used with other
af amplifiers than the one
mentioned earlier. It will
also give excellent recep-
tion, wused alone with
medium or high impe-
dance  headphones. It
+ve would then run from a

D1
ate CA70

590

Fig. 1: Circuit of the t.r.f. tuner unit.

" 4:5 or 6V battery. Current
is otherwise drawn from
the amplifier.



Chassis, etc

As only a very small chassis is needed, this was
made from a 7 X 3in. “Universal Chassis” runner. A
90-degree section is cut from each chassis flange 14in.
from the end. The runner can then be bent to make
a chassis 43in. wide, 1in. high, and 3in. deep. This
can be fitted into the cabinet specified in the com-
ponents list, the chassis being cut away slightly at the
{ront bottom corners, to clear the case flange.

Components are wired up as shown in Fig. 2. The
coil canisters are used as screens, the lids being held
to the chassis by the coils and a 6BA bolt with tag,
which provides the “MC” or chassis points. Other
leads pass down through holes in the chassis. When
‘this wiring has been completed, the cans are screwed
on over the coils.

1 A tag strip supports TCI, and provides tags A, B
and C on which the aerial lead can be clipped.

VC1/VC2 and Alignment

If dimensions are to be as given, VC1/VC2 should
be as small as possible. That specified in the com-

B

ponents list is easily obtained, and has an integral
ball drive. The drive is not essential, or could be
added to a capacitor without drive. A maximum
capacity of 300 to 500pF for each section will be
satisfactory. ,

It was found that no trimmers were necessary, but
should the tuning capacitor have trimmers, adjust
them at the high frequency end of the m.w. band,
for optimum performance.

With the circuit as in Fig. 1, place the switch in
the 1500m position, set VCI1/VC2 nearly fully
closed, and adjust the coil cores from the underside
of the chassis to tune in the BBC transmission. Then
switch to medium waves, and if necessary make a
compromise adjustment of the cores, for best recep-
tion around 400-500 metres.

As the second coil is loaded by the diode, losses
of efficiency from slight mis-alignment are small.
Should it become necessary to experiment with the
tuned circuits 50pF trimmers should be fitted across

- VC1/VC2. Trim for best results with the tuning gang
nearly fully open, and adjust the coil cores on
medium waves for best results around 400-500m.
Connect a 500pF or similar pre-set capacitor in

parallel with C1 and CS,

M.C.=connected to chassis and adjust these pre-sets

yellow
coil -
(L2)

|

for best reception at
1500m. 1t is also possible
to use the coupling wind-
ing on the second coil to

feed the diode. This in-
i, Blue creases selectivity.
()
Under the
Chassis
Most items are sup-

ported by a tagstrip as
can be seen in Fig. 3.
Transistor leads E (emit-

' to C3
ter), B (base), S (screen)
o vm and C (collector) are
-— _||_ = J U soldered to tags, and
i B B ; identified by the extra
¢ i 3 space between S and C
mwéa?gﬁm tuning r.f. gain wires.

Fig. 2: Above-chassis layout.

e

Fig. 3: Under-chassis layout.

fgbfiput

For use with the ampli-
fier described, take a flex-
ible lead from R3. This
is fitted with a plug to

+ve

A

insert in the amplifier
socket providing the bat-
tery negative supply.

The positive or chassis
return circuit is completed
by the outer brading of
a co-axial lead, the inner
lead carrying the audio
frequency output, from the

MC.

c4

junction of D1 and Cé.
With leads provided in

to VC1

to VR1

M.C. = connected to chassis

this way, it is only neces-
sary to plug in the co-
axial connector and nega-
tive plug.

If m.w. coverage only is
required, omit the switch,

i

q|de

also Cl and C5.
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THE RECORD PLAYER

This is battery operated, and intended for use with
the “Pyramid” amplifier, or other transistor ampli-
fiers of similar type. The turntable unit has a 9 volt
motor and a PP9Y battery gives long service. It has a
2-speed auto-stop mechanism, for 33 and 45 r.p.m.
records, with a crystal pick-up.

-For record playing with the “Pyramid” amplifier,
it is only necessary to unplug the radio tuner or other
equipment, and plug in a co-axial connector from
the player.

Case

This is of a simple type, constructed as shown in
Fig. 4. Top and bottom consist of a 7 X 10in. piece
of hardboard. Front, sides and back are 2in. thick
wood, sawn from 3in. wide boards. The lengths of
these pieces would have to be changed slightly if the
wood is not of this thickness.

A piece of cardboard or paper is cut with scissors
to clear the motor mechanism, and used to mark
the hardboard for sawing. All items are secured
together with adhesive and panel pins, the hinged
back being omitted.

When the adhesive is dry, edges and corners are

% components list

smoothed with a glasspaper block. Two small strips
of wood keep the battery in place. Corner battens
may be fitted at each corner to reinforce the cabinet.

Top 7% 10"

Aperture for
turntable unit

battery

Fastening

Hinged back 6/4'x 3"
Fig. 4 (above): Case construction details

Fig. 5 (below): Motor and pickup connections

plug to amplifier

RECORD PLAYER UNIT

9V 33/45 r.p.m. turntabie unit with c¢rystal pickup;
270kQ X-watt resistor; 2000pF disc ceramic capacitor;
tagstrip, coaxial lead and plug.

Case: Top—hardboard 10 x 7in.
Bottom-—hardboard 10 x 7in.
Front—7 x 3in.
Sides (2)—98 x 3in.
Back—6% 3in.
Hinges, etc.

jA!I gin. wood

T.R.F. TUNER UNIT

Resistors: all 10% Z-watt

R1 100k R3 2-2kQ
R2 22kQ
Capacitors: ‘
C1  2000pF 2% C4 0-25uF
C2 O0-01uF C5 2000pF 2%
C3 0'5pF C6 O0-01uF

TC1 5BOpF pre-set =
VC1/VC2 Jackson 02 twin 365pF slow-motion, or
similar

Semiconductors:
T1 AF117
" D1 OA70 or similar

Miscellaneous:
VR1 25k linear pot. Universal chassis single runner
7 %3in. (Home Radio). Cabinet: Dinkicase 4 x 6 x 4in.
{Electroniques). Coils: Blue and Yellow, Range 2,
miniature transistor type (Denco). Knobs, tagstrips,
2-pole 2-way switch, etc.
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4 pick-up

”
~~screening—~

to batiery

External Finish

The case is covered with one of the self-adhesive
materials which can be obtained in many colours.
All dust must be wiped off first. The case is placed
upside down on a piece of material large enough to
cover the front and sides also, with some overlap on
to the bottom. It can then be cut to fit the corners,
and the botftom is covered with a separate piece.
The material is turned over inside the rear edges of
the top, bottom and sides at the back.

The material is cut to suit the motor opening. The
back is similarly covered, and fitted with two mini-
ature hinges and a catch. It should be checked for
size first, as it needs to be slightly under the dimen-
sions given, to allow for the material.

Other finishes would be satisfactory, including
bronze or other coloured “hammer finish” paint,
which results in a metallic appearance.

Various ready-made record player cabinets are
available, and often have a suitcase-type lid, which
closes over the turntable. This type of cabinet is usu-
ally constructed by making a box deep enough for
both lid and bottom. It is afterwards sawn round to
produce the lid. Bottom and lid are finished off
separately, and a panel for the motor is cut to fit

—continued on page 622
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considered the standard and parameters of audio

equipment, and discussed some of the theory from
which these figures may be derived. To conclude this
brief look at the audio field we must outline a few of the
tests that may be carried out to prove the validity of
those figures. Audio in general, high fidelity in parti-
cular, is a very subjective art. Ultimately, much depends
on the judgement of our own ears. But instruments can
narrow the field of investigation for us, and will often
reveal subtle factors of deviation which our ears refuse
to distinguish, or to which our hearing has become
accustomed. The aim, then, is objectivity.

Equally important, in practice, is the matter of
impedance matching, avoidance of poor joints and
hum loops, and correct siting of the ancillary parts of
the equipment. The room or space in which a recording
is made, and that place where the result will be repro-
duced, affects the sound we shall hear, and our relation-
ship with the microphone or loudspeaker system and
the acoustics of the room have all to be taken into
account. '

In fact, both the subjective and the objective assess-
ment of audio equipment have to be made together,
and we shall endeavour, in this section, to treat both
aspects in a practical manner, as the relevant points
arise. ‘

Microphones

Beginning at the input end of the audio chain, it is
necessary to consider the type (and number) of micro-
phones, the siting—in accordance with room acoustics
and the type of signal we are going to record—and the
matching to the following links of the chain.

Types of microphone were dealt with fairly compre-
hensively in the section on transducers. Comparative
sensitivities and outputs have been covered and some
idea of how the standards are derived was also touched
upon. It should be stressed, however, that choice of
microphone depends as much on the signal expected
and the room acoustics as on ““cold-blooded”’ efficiency.
The ribbon microphone is perhaps the most versatile
in the hands of an experienced user (an unfortunate
phrase, for the last thing one wants to do is to handle a
ribbon mike while recording!). Tt is not the most
sensitive, but its extended upper frequency range, good
response characteristics and selective polar diagram
allow careful siting to produce good results, where
other units, although having greater output voltages for
the same sound pressure applied to them, will not be so
selective, nor have such a good signal-to-noise ratio.

The use of an inbuilt transformer to raise the very
low impedance of the ribbon unit to a line impedance

IN the previous sections of this supplement we have
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suitable for matching to a preamplifier also enables us
to get sufficient sensitivity to load most high fidelity
input stages. But the impedance is still low enough for
long lines to be used without the danger of hum pickup -
or the attenuation of the high frequencies by the self-
capacity of the cable. For this purpose, a balanced type
of connection is often used.

High quality cable is needed for a balanced input, to
avoid cable noise with movement, due to the changing
capacity which causes temporary imbalance. As with all
balanced systems (and this includes the 300-0chm type of
aerial feeder for f.m. radio inputs), preservation of
balance is vital. Any cable damage will lead to hum and
other noise level increase, and poor joints are even more
intolerable than with single-screened systems.

The microphone can be regarded as a type of genera-
tor with a reactive shunt and series element. As low'
impedance devices, such as ribbon and moving coil
microphones, will generally match into a pre-amplifier
with greater source impedance, most of the signal
generated will be fed to the preamp. The safeguard
against noise is partly built-in by this factor. Where a
microphone has a fairly level frequency response, ex-
tending well into the higher regions, sharp peaks will
not be troublesome and the problems of acoustic feed-
back are lessened. Add to this the polar diagram advan-
tage of the ribbon microphone, which allows siting
with a preference for the signal and exclusion of un-
wanted sounds such as reflections and we can see why
the reduction in sensitivity is easily offset by an im-
provement in acoustical efficiency. The improvement
can, in practice, be too great! Where a ribbon unit is
sited too close to the sound source, some bass attenua-
tion may be required. Speakers who like to kiss the
microphone should not use ribbon units.

Moving coil microphones are extremely versatile,
more robust, and often give a higher output. They are
the largest branch of the microphone family, and range
over a wide price. By careful arrangement of the
mounting and housing, a favourable response curve
and polar diagram can be obtained.

Where more than one microphone is used, either as a
stereo input set-up or as a combined mono input to a
mixer and preamplifier, care must be taken to ensure
that the two units are in phase. Normally, the polarity
of microphones will be miarked, or the connections
arranged so that leads cannnot be crossed. Where this
is not the case, or where some doubt arises through the
use of dissimilar units, some experiment will be needed.
The cancellation effects of out-of-phase connection
will give rise to some quite unmistakable distortions,
especially when the two units are sited at equal distance
from the sound source.
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Stereo siting can be either ‘“‘co-incident” with the
microphones placed close together, usually one above
the other, and angled outwards to cover the sound field,
or widely spaced to give a broad coverage. Each system
has its advantages.

Reflected sounds can be troublesome, and a very
“live”. acoustic needs great care with microphone siting.
Some *“damping” can help—even a coat hung over a
chair may reduce the unwanted reflection sufficiently
to enable good recordings to be made! Room furnish-
ings can be re-arranged, doors and windows opened to
break up the reflecting areas—so long as this does not
of itself introduce unwanted noise. A microphone in
the centre of a flat table is often a failure. Even the
most careful padding of the table top will not reduce the
reflections, and the solution may be to raise the micro-
phone or site it nearer a corner. It is in such small
matters that the difference between success and
failure lies.

Room acoustics will have less effect if the micro-
phone is near the sound source. This seems obvious, but
1s too often disregarded when a wide sound source is
to be captured. Some reverberation may be helpful to
obtain “presence”, and more-than one microphone can
be used; one sited to get the best direct sound, the
other shielded as much as possible from the direct
sound, and arranged to pick up the reverberations.

Ceramic and crystal units (piezo-electric), are general
with cheaper audio systems, not usually empioyed when
high fidelity is the aim. This is not to say that good
quality piezo-electric devices are non-existent. But,
generally, the attraction is cheapness, and some
precaution is necessary to obtain the best resuits.

These are high impedance devices, thus limiting the
length of connecting lead. The equivalent circuit is a
voltage source in series with a capacitor, This works
into an essentially resistive load, fairly high, but seldom
as high as the microphone. As the capacitive element
has a high reactance at low frequencies, any resistive
damping at the input of the preamplifier will result in
bass loss. This means that high impedance matching is
necessary, and the possibility of hum and noise pickup
is a further limitation.

Exact tests are beyond the scope of all but the best
laboratories, Comparison tests and that prime tool—
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Fig. 1: Pick-up arm constants—harizantal plane.
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experience—are the standby of the average workshop.

Servicing should be limited to the checking of con-
tinuity and inter-connections. A low resistance reading
will be obtained with ribbon and moving coil units, and
a faint crackle will be heard as the ohmmeter is con-
nected. Crystal units will register an open-circuit, but
as the connection is made and broken, again, a faint
click should be audible.

Most common cause of faults is cable breakage, and
this will nearly always be at the point of greatest
flexing—where the cable enters plug or microphone, or
is twisted and clamped within the housing.

Gramophone Pickups

Some of the most precise test and adjustment proce-
dures in audio work centre about the gramophone
pickup. With stylus playing weights down to a couple of
grams and stylus tip radii less than 0-0007in., some
delicate setting up may be needed to get the best
possible reproduction, We are not so much concerned
here with the pickup cartridge, but with the combination
of cartridge and arm and their relationship to the disc.

Figure 1 shows the sort of calculation that has to be
made, for example, when mounting a pickup arm on a
motor board. This precision is needed to take care of
tracking angle, offset angle and sidethrust.

Because the cutting stylus is chisel shaped and tracks
in a paralle]l fashion across the disc when this is being
made, some attempt is needed to encourage the repro-
ducing stylus to follow the same path. There have, in
fact, been a few mechanisms based on diametric
rather than pivoted movement, but mechanical con-
siderations other than pure direction of stylus move-
ment have offset any advantage that may have been
gained. To achieve optimum results, a pivoted arm of
infinite length would be needed. The longer the arm,
the less the tracking error, but again, other considera-
tions intervene. The angle of the plane of stylus vibra-
tion relative to the groove varies and second harmonic
distortion is generated. Offsetting the head in relation
to the plane of the arm reduces the “angle-of-attack™
and the distortion. Allowing the tracking curve to
“overhang” the centre of the disc reduces the distortion
still further.

Distortion is inversely proporticnal to linear groove
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Fig. 2: Method of measuring back bearing friction.



velocity. A greater angle error on the outer grooves
than the inner grooves of a disc can be tolerated. Some
compromise is required. Distortion tends to be greatest
at the lower reproducing speeds nearer the centre of
the record: this is unfortunately the section of the
recording likely to contain the greatest amplitude
variations, musical climaxes, etc., and the offset angle
for minimum tracking error may not be the best for
minimum distortion.

Referring to Fig. 1, the formulae for overhang, D,
and offset angle, f, are as follows:

r,?

D= L(I_‘(l +£1)2+r_1) inches
4 ry Iy

rl(l—l—i_—-l
2

radians

= L rns I
L(Ga+m R

where L is the arm length from pedestal pivot to stylus
point, r; the radius of the innermost groove and r; of
the outer groove. The offset angle # is in radians. In the
example given, the arm length of 74in. and offset angle
of 244 degrees gives an overhang of 0+56in. and a total
distortion figure of below 2 per cent.

To aid mounting of arms, pivot-to-spindle length
is often worked out by the arm manufacturer and stated
in his specifications. Templates are frequently provided
and should always be adhered to where available. If
the cartridge to be fitted substantially alters the stylus
point position from the type recommended by the arm
supplier, some compensation will be needed. Pivot-to-
stylus dimension is the most important single factor in
pickup-arm mounting. Some adjustment of cartridge
position is often provided.
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Fig. 3: Pick-up constants—uvertical plane.

Adjustment of sidethrust and of stylus angle will
also be found. A force tending to push the pickup
toward the spindle exists and the stylus will bear more
‘heavily on the inner wall of the groove, producing dis-
tortion especially on sterco recordings. High compli-
ance cartridges require more compensation, and a
weighted pivot, thread and weight or magnetic system
will be employed to compensate for the varying forces.
Stylus angle has now been standardised at 15 degrees,
as shown in Fig 3, and where adjustment is provided
this rake should be maintained in the playing position,
For this to be accurate, the level of the arm must also
be checked, so that it is horizontal in the playing
position. The tendency of the pick-up arm to “skate™
inwards expressed in a formula, F == 300w Tan a
(dynes), where w is the playing weight in grams and a
the angle from tangency. Without going too deeply
into the geometry of the system, we can see that an
increase in playing weight may be called for unless
some anti-skating device is used. Increased in playing
weight results in rapid groove deformation and loss of
high frequencies, which may be “rubbed off”” even at
the first playing.

Friction due to the back bearing is another factor to

be taken into account. It may not have any compensat-
ing adjustment, but during service every effort should
be made to reduce its effect. To measure this friction,
a set-up such as in Fig. 2 may be needed, with thin
thread suspending the head so that the stylus just fails
to contact the disc. Then the second thread runs from
pickup, over the pulley to the scale pan; the head is
tapped gently until it starts to move in its normal
direction. The amount of weight needed to start it
moving back toward the outer edge is approximately
equal to the amount of extra playing weight needed
to compensate for back friction.

Some arms are balanced on blade edge, some on
needle point, some “float” in gimbals, some are
clamped in ball-bearing races: all have arguments in
their favour. All can be adjusted by the user to achieve
a point of balance, and with the aid of a simple stylus
pressure gauge, the actual force can be measured. To
balance, simply ensure horizontal mounting with a
spirit lever. Then turn the weight adjustment on the
arm to zero, disconnect or remove the bias corrector,
with the power off, switch to Play and set the lowering
device to free the pickup arm. Then adjust the back
weight until the arm is just hovering horizontally and
can be gently pushed inward from the edge of the disc
without seesawing. Clamp the weight, reset the com-
pensator and set the weight adjustment to that recom-
mended for the cartridge in use. When in doubt, err on
the slightly heavy side: more damage to disc and stylus
is done by a light loading, with the high compliance
cartridges currently in use, than by over-balancing the
playing weight.

Pickup arm raising and lowering devices can now be
fitted independently, and there are one or two good ones
to choose from. Whatever type is fitted should allow a
dropping movement independent of the operator, whose
action only “triggers off”’ the lowering device.

As important as the adjustments for correct weight
and forces is the necessity to keep your records scrupu-
lously clean. Dusty and sticky deposits in the disc
groove, even the inherent dust that develops when the
stylus first plays a new disc, can give much the same
symptoms as mistracking—a high frequency distortion.
Unfortunately, a damaged record may have the same
symptoms. The clue is that increase of playing weight
temporarily will cure the “dirt” problem but make no
improvement to the gritty sound of a damaged record.
The stylus itself can be cleaned with a drop of alcohol,
taking care with this as some kinds of cleaner are
solvents for the adhesive that secures the jewelled point.

The disc itself can be cleaned with a preener, a
dustbug that tracks in front of the stylus, or the use of
an antistatic cloth. An antistatic turntable mat is a great
help in the exclusion of dust, and careful record storage
will complete the necessary precautions. Discs should be
in dustproof containers, such as polythene sleeves
turned 90 degrees within cardboard sleeves, stacked
upright and supported lightly, not flat and under
pressure.

Radio Tuners

From the audio point of view, these can be regarded
as a plain signal source, and the guiding parameters are
those relating to radio receivers. British Standards
B.S.4054:1966 can be used as a criterion, and the
American equivalent IHFM-T-100 is all that is needed
as a secondary reference. Factors to be regarded are
harmonic distortion, signal-to-noise ratio and the
rejection figure for exclusion of weaker stations, where
f.m. signals are being received. As high fidelity is our
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guide word, we shall not regard a.m. tuners as more
than an unavoidable extra! .

The tuning range should include the specified bands,
87:5—108Mc/s for v.h.f., which includes shipping,
police and aero services. Actual broadcasts are confined
to 88-1-97-1Mc/s. For a.m. purposes the wavebands
to be covered should be Long: 2,000-1,053 metres
(150)-285kc/s, Medium: 571-187 metres(523-1,605kc/s)
and Short: 50-11-5 metres (6-26Mc/s). There will be
units that offer restricted coverage; others that have
press-button selection of a limited number of stations.
Choice will depend on one’s listening tastes. Other
factors may be more important than an extended range.
If this is the prime factor, then a communications
.receiver will be more suitable than the average tuner—
though very high quality exceptions exist, at a price!

Tuner sensitivity is- expressed in microvolts at aerial
input to produce the rated output (in the case of f.m.
tuners, for the degree of “quieting™), and at a specified
signal-to-noise ratio. American standards give a 30dB
figure for the latter, and British standards are more
exacting at 40dB. For stereo purposes, considerably
more sensitivity is required, as we have already seen.
Care must be taken when choosing or testing to allow
for future development if one is operating in an area
still served only by the mono signal. Pilot tone rejection
is another factor that can trap the unwary, especially
where the aim is tape recording. Additional 19 and
38kc/s filters may prove to be required. .

Such filters can affect the frequency response ad-
versely, and this must be taken into account when
-éhecking this specification, which is one of the
“quality” factors of f.m, tuner performance. In theory
it should be possible to obtain a frequency response
from zero to well above the audio range, with plus or
minus one or two decibel variation over the whole band.
In practice, de-emphasis reduces the limits, and pilot
tone considerations will further cut down response, so
that a figure of 15kc/s may be regarded as adequate.

Automatic frequency control circuits vary between
the token and the sophisticated, and testing has to take
into account the drift to be expected over a period of
use. In some designs it is necessary to render these
circuits inoperative while carrying out preliminary
alignment.

Because a wide pass-band is used, and peaking of
intermediate frequency stages of the f.m. tuner is not
possible, there is generally some reluctance to attempt
re-alignment. Although this may be advisable unless the
circuits are known to be badly out of tune, nevertheless,
there is no mystique about f.m. tuner alignment, only
the need for greater care. To be absolutely accurate,
one should use a wobbulator (frequency modulated
signal generator) and oscilloscope, but much can be
accomplished with an a.m. signal generator covering
the appropriate frequency band, a meter, and know-
ledge of the circuitry.

The usual procedure is to detune the final winding of
the i.f. transformer chain, secondary of the pre-detector
stage, and connect a meter across the detector load.
The exact point of connection depends on the type of

discriminator circuit. This can be either a balanced or .

unbalanced ratio detector or the popular Foster-Secley
configuration. An amplitude limiter circuit will almost
certainly precede the detector and care must be taken
to keep the generator input as low as possible to avoid
limiting and misleading Megger indications—i.e. flat-
tened “peaks’. Peaking the i.f. stages too sharply will
impair the h.f. response, and some detuning may help
if trials are being made.
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A good “rough test” of response curve symmetry
can be made by slowly swinging the tuning through a
fairly strong station, with the a.f.c. disconnected or
switched “off’. When on tune, the signal should be
clear and the indicator at peak; at either side there
shouid be a lower level but undistorted area and then a’
distorted area, usually quite sharp, where the signal is
being rectified on the non-linear portion of the dis-
criminator curve. Asymmetry indicates the need for
re-alignment: too small a clear area indicates the need
for some detuning or damping.

When aligning the r.f. end of the tuner, always
check sensitivity at both ends of the f.m. band. This is a
prime failing with some cheap tuners, and little can be
done to improve them. The actual transmissions can be
used for these tests, provided the i.f. stages have been
aligned satisfactorily. Again, some reduction of signal
may be needed in areas of high signal strength to avoid
the masking of the limiting action, which is one of the
fundamental advantages of f.m. reception in excluding
amplitude variations, and much interference.

Alignment with ‘“‘scope and wobbulator” is -more
satisfactory as the response curved can be viewed and
the immediate effect of any adjustment ¢an be seen.

Amplifiers

The audio amplifier is the heart of the system and
requires the most stringent testing. Various parameters,
specifications, input and output matching and some
kinds of distortion have been described.

Frequency response and the overall gain characteristic
is the first consideration. Unless the response is flat
within specified limits and extends over the audio band,
with correct “slope” at the ends of the curve, there is

(a) (b) ©
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Fig. 4: Square-wave testing of amplifier: (a) square-wave
input, (b) low frequency loss, (¢} low-frequency boosted,
(d} high frequency roll-off, (e} high frequency boosting
causes ringing. (f) low-frequency phase shift.

no point in making further tests. But in this respect it
must be remembered that we are concerned now with
the basic amplifier and not the equalised and corrected
preamplifier circuits. As we saw in previous sections, the
amplifier must correct for non-linearity in the signal
presented to it. We must also be able to test this
correction, to ensure that a normal signal from a trans-
ducer will come out at the other end as a ““flat” output.
Tone controls are another matter, and should be treated
separately, after the tests for true frequency response are
made.

First step is to check the specifications. Although the
audio spectrum may be considered to extend from
20c/s to 20kc/s, not all amplifiers have a sensibly flat
response as ambitious as this. Some are deliberately



limited in the interests of stability and noise reduction,
especially in the case of some less expensive transistor-
ised units. :

Frequency response is measured in decibels, giving
the relative gain to a standard output for a standard
input at a set frequency. This should be stated in the
specifications; where it is not, take the rated output as
the standard, and the test frequency as 1kc/s, with the
specified input as that for the unequalised input of the
amplifier—usually the “auxiliary”, “radio”, “diode”
or “tuner”’ input. Tone controls should be in the “flat”
position, scratch, rumble and noise filters set so that no
compensation is introduced and loudness controls out
of circuit. Gain controls are set at maximum for all tests
unless otherwise specified.

With stereo amplifiers, balance controls which are
intended to have a frequency “roll-off””, should be in

the null position for response tests. Remember that

balance controls will normally introduce an earlier
roll-off at the top end of the frequency spectrum than
would be indicated for monophonic amplifiers.

Tests are made with a measured input from an audio
generator, the output of the amplifier being monitored
by an output meter and, if possible, an oscilloscope
across a foad resistor equivalent to the rated load of the
loudspeaker. The output meter can be a direct reading
type of instrument, or a simple a.c. meter whose voltage
reading can be converted to power by a normal Ohim’s
law formula, i.e. Power=V?/R. The resistor should be
non-inductive,

For preliminary tests, the loudspeaker can be left in
circuit. A signal is injected to produce a 1-watt output at
lke/s and the dB reading noted. Further signals may.
now be injected at spot frequencies over the specified
range and variations from the noted standard can be
tabulated, or entered on a graph to give a “picture” of
the frequency response. Remember, this is a frequency

te is the rise time. A really good oscilloscope is needed
to show the true square wave from a high fidelity
amplifier, and its horizontal axis should be calibrated
in time. Wide-band d.c. scopes are most useful in this
application.

Figure 4 also shows the various distortions of the
square ‘wave that will be produced by defects in the
amplifier. They may be regarded as clues rather than
proofs, and can greatly speed investigations.

We mentioned earlier the need for correct assessment
of the equalised preamplifier when testing response
curves the equipment as a whole. The principal correc-
tion to be noted is that for gramophone cartridge inputs.
In these days of high-grade ceramic cartridges, and
quite inexpensive magnetic types, it is not at all unusual
to find amplifiers with switched correction for different
types of curve. The curve shown in Fig. 5 is the RIAA
recording curve which is the American standard. If we
assume that a record amplifier has been designed to
give a signal at the constant-velocity record head, and a
uniform signal is applied to this amplifier, with the curve
shown, the resulting groove will have constant ampli-
tudes up to 500c/s, limiting the groove swing at low
frequencies. Constant-velocity mode is used from 500 to
2120c/s, with the groove swing decreasing as the
frequency rises. Above 2120c/s the constant-amplitude
mode is again used to allow the high frequencies to
overcome record noise.

' Use of this recording curve for a constant-velocity
cartridge requires a compensating curve as in Fig. 5
in the playback amplifier to produce a level response.
To check this, an equipment setup as in Fig. 6 is
used. First the output from the signal generator is fed to
the “flat” input—the auxiliary socket—and then an
attenuated input fed to the phono socket. Both signal
and earth return leads are switched to avoid hum loops.
With the switch at Aux., feed in a 30c/s input and turn .

response test and not a power res- 30
ponse, so the input level must be :
adjusted to keep the output below
any level which may result in dis- 20
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Fig. 4. In practice, this is never
achieved; there must be a finite time
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Fig. 5: RIAA recording—playback curve.

Fig. 6: Setup for measuring phase-shift, with an oscilloscope.
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up the gain to distortion point, then back off slightly
and note the output meter reading. Feed a 1kc/s signal
to the pickup input and set the generator input for an
output reading 20dB or so below the previous reading
and take this as the OdB level. Make other measure-
ments relative to this figure. A curve similar to Fig. 5
should be produced.

Constant-amplitude cartridges may be used, and these
match, in theory, into the linear input. But the
equivalent circuit of such a cartridge is a voltage source
in series with a resistor, as we have already seen. Losses
at low frequencies are determined by the load resistor.
A load impedance of a couple of megohms may be
needed to prevent loss of bass. In such cases, a network
such as that shown in Fig. 7 may be required to match a
constant-amplitude device into a constant velocity, i.e.
corrected phono-input. The roll-off of the preamplifier
will approximately cancel the high-frequency boost
given by the network. At the lower end, the curve
equalises the output from the cartridge, The dummy
load resistor, R, can be chosen to produce the required
output to match the sensitivity of the preamplifier.

Cy 1000pF

——
VW
:

R| 68KN e OUT

Ry 5-30k0

Fig. 7: Matching network for constant amplitude cartridge into
pre-amp with constant velocity equalisation.

Distortion

Measurement of distortion in amplifiers is a highly
sophisticated task, requiring quite expensive instruments.
But much can be done with normal bench apparatus
and a knowledge of the conditions. Regarding first
non-linear distortion, such as harmonic and inter-
modulation distortion, we can sum up the conditions by
producing a transfer characteristic for the amplifier,
as in Fig. 8. This shows the resultant waveform of two
applied sinewaves. In practice, of course, the amplifier
seldom handies pure sinewaves, but carries intelligence
which is a combination of many sinewaves, with their
sum and difference effects. These last are the inter-
modulation products, and are accentuated by any non-
linearity in the amplifier’s response. By applying two

sinewaves and measuring the intermodulation, some

idea of the amplifier linearity is gained. This is a recog-
nised laboratory method.

The effect of harmonic distortion varies as the
proportions of the harmonics differ. Harmonics up to
and including the sixth are not discordant in small
quantities, but above this, especially the 7th, 9th, 11th,
13th, 14th, 17th, 18th and 19th harmonics, severe
dissonances occur with even quite small amplitudes of
the unwanted frequency. This is why a relationship
between bandwidth and distortion is needed, to
demonstrate which order of harmonics is causing the
distortion. Overall harmonic distortion figures alone
can be misleading. For example: with a 15ke¢/s band-
width, harmonic distortion of 0-8 % will be just notice-
able. As much as 1-5% could be tolerated by most
people, but 277 or more would probably be objection-
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able. If we now restrict the bandwidth of the amplifier to
3-75ke/s, as would be done by a speech/music switc
selecting “‘speech”, the figures alter drastically. Har-
monic distortion can rise to 1-2% before it becomes
perceptible, is still tolerable well over 5% and only
becomes really objectionable at 12% or more. Hence
the compression methods employed when relaying
telephone conversations.
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Fig. 8: Transfer characteristic of a typical amplifier, showing
effect of intermodulation distortion.

At a point on the bandwidth/distortion relationship
curve, intermodulation distortion becomes more un-
pleasant, This is principally because the intermodulation
products are not harmonically related to the original
signal, The frequencies produce continuing discords.
The ear is itself non-linear and dissonant frequency
components produce violent effects on the hearing as
volume increases. But volume alone is not the cause of
the unpleasantness. A volume whose sound level consists
of pure signal plus distortion may be unbearable, but is -
not so when the distortion is removed and the sound
level brought to the same amount as before.

The transfer characteristic of an amplifier will differ
in slope and shape at different frequencies. Inter-
modulation and harmonic distortion although both
related to the transfer function, are not directly related
to each other and should be measured separately.

In practice we measure the effects of, rather than the
amount, of, non-linearity. Distortion can be caused by
inherent curvature in the characteristics of valves or
transistors, non-linearity in transformers, push-pull
stage mis-matching (with even harmonic distortion the
greater culprit), and crossover distortion, particularly
with transistorised Class B push-pull stages where
biasing alters due to falling power supplies. Measure-
ments of harmonic and intermodulation distortion can
be divided into single signal methods for harmonic and
overall distortion and double signal measurements for
intermodulation. A distortion meter is necessary to sep-
arate signal from distortion without causing misleading
results.

There are two approved methods of measuring inter-
modulation distortion. The argument applied here is
that single-frequency tests alone do not reveal a true
picture of non-linearity, and a measurement of inter-
modulation distortion gives a better assessment of the
amplifier’s performance. The two methods are (a)
Comite Consultatif International Telephonique, and
(b) the type of test employed by the Society of Motion
Picture and Television Engineers. Differing results are
obtained, and the method must be stated when specifica-
tions are given.

In the CCIF method, two sinewaves of equal ampli-



tude are applied, the frequencies being close together
(10 to 20% difference is usual). A peak reading volt-
meter monitors output, a low-pass filter rejects the
original signals and distortion is read by the second
meter. The reading is of peak intermodulation distortion,
and omits odd order intermodulation products and some
sum components, which are also stopped by the low
pass filter. It is therefore most useful for upper fre-
quency band testing. The most important practical
precaution is to avoid making the two frequencies so
close that the difference frequency is below the fre-
quency response (3dB point) of the amplifier.

Method (b) uses two test tones widely separated in
frequency and the amplitude of the low frequency tone
is four times that of the high frequency tone. Normally
1ke/s and 10ke/s would be the test tones employed. The
band-stop filter (high pass) prevents the low-f tone
getting to the measuring meter, while the carrier
frequency high-f, is passed to a conventional carrier-
level meter, a demodulator and finally a low-pass
filter, the resultant amplitude of the demodulated signal
being the intermodulation product.

Power output of an amplifier should be stated with
regard to other specifications, as we have already
discussed at some length. Having determined what the
actual power output should be, from the quoted
specifications, measurements should be made with
suitable test equipment., An undistorted input, sine-
wave, squarewave or modulated signal, is fed to the
“flat” input and an output voltage across a restrictive
load equivalent to the loudspeaker load. Refinements
are the oscilloscope to view the waveform and a dis-
tortion meter to make a direct reading of the harmonic
distortion level. Continuous sinewave power is then
calculated simply by dividing the square of the a.c.
voltage by the resistance of the load.

As the amplitude of a sinewave varies throughout the
cycle, the average value of power output, (because
maximum voltage is equal to r.m.s. voltage x+/2) will
be the square of the r.m.s. voltage divided by the resis-
tance. Pav=Fmms*/R. Similarly, peak power, which
would be the output if the amount of power developed
at the peak of the sine wave were to be extended through
the complete cycle, is twice the average sine-wave power
output.

But amplifiers are not designed to deliver sinewave
power alone. Indeed, a continuous sinewave of any
size through many transistor amplifiers would damage
them. Square wave testing may help show up many of
the defects, while still enabling a power test to be made.
If an audio frequency square-wave is fed to the amplifier
and the gain turned up until as near a rectangular shape
is displayed on the oscilloscope, then the peak-reading
voltmeter connected across the output, the power can
be calculated from: Ppeaky=Emax*/R. But as most
meters are designed to indicate peak-to-peak voltages,
and Epp is 2Emax, the peak power will then be the
square of the peak-to-peak reading divided by four
times the load resistance,

Music power measurement assumes no change in
power supply voltage with signal level, and tests should
include a laboratory type regulated power supply to
ensure this condition. The resultant power reading
(sine-wave) is the IHF power rating, and will be higher
than the original sinewave power. Peak IHF or peak
music power is twice the former figure (which explains
the need for caution when accepting manufacturers’
claims for output power). By the same code, precautions
are needed when checking power rating of transformer-
less transistorised amplifiers, whose power output

increases inversely with the resistance of the output-
load. A lower resistance (or lower impedance loud-
speaker) than specified should never be used to attempt
to get better figures.

Testing amplifier sensitivity is a different matter from
checking the power output. We are now concerned with
the level of input needed to produce the rated power,
which will be the level at a certain percentage of
distortion. If there are no definitions of the power
rating, we take it that the power figure is this rated
output. Thus, a 10-watt amplifier that requires 150mV
at ikc/s, at the auxiliary input to produce 10 watts
of output power can be said to have a sensitivity, at
that output of 150mYV, to measure this, suitable test
equipment should be utilised.

With the gain conirol at maximum and all other
controls set for linear amplification, a lkc/s input is
applied and the generator output set so that the rated
output appears across the load. Output power is derived
from the square of the output voltage reading divided
by the load resistance. The input voltage is then the
sensitivity. Do not confuse output power with sensitivity.
Two dissimilar amplifiers with the same “sensitivity”
rating may be deceptively different from that expected.
One has to determine what input is needed for the same
rated output power, when the lower powered unit may
well turn out to be the more sensitive. This can be
important when we need to consider the amplifier’s
safeguard against overload.

Phase distortion is considered very important by
some authorities. As an amplifier stage shifts the signal
through 180 degrees, the deviation from a linear phase
shift will cause non-linearity. All frequency components
will not be shifted by the same amount. Some delay is
caused by capacitative and inductive elements of the
amplifier circuit. This becomes more evident with
complex waveforms, and depends on harmonic content.

Other amplifier tests include those for hum and noise,
for parasitic oscillation, and for overload. While these
figures may not always be specified, the tests for them
can be made with the foregoing bench rigs, and by
using commonsense interpretations of the measured
ratings.

With stereo amplifiers, the separation between the
two channels becomes an important rating. There should
be as little leakage as possible from one channel to the
other, for any input or output condition The appropri-
ate test equipment should be used, taking care to keep
the unmeasured channel correctly loaded, then throw-
ing the change-over switch so that the output on the
channel with no input is read—the dB difference
between the two output readings being the separation.
Always reverse and retest.

Tape Recorders

Much of the testing previously outlined will apply
also to tape recorder amplifiers, with the added problem
of recording bias and erase current, which can affect
distortion, output level, and residual noise. Some idea
of the way in which this occurs is seen from the simplified
diagram, Fig. 9. Correct adjustment of bias amplitude,
correct frequency, and a good sinewave form are all
needed to ensure distortion ratings within the maker’s
specifications. Erasure should be clean, with residual
tape noise again below the dB figure stated, and this
will only be gained when the erase current is adequate—
all other factors being in order.

The azimuth setting of the record and playback
heads is important for good frequency response and
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adequate output. Test tapes have been produced with
bands of “white noise”--i.e. combination of all fre-
quencies within set portions of the audio spectrum at
equal amplitude—which sound like a hiss with a
pronounced low level rumble when properly repro-
duced. By tilting the head for maximum output, the

GREATER WITH

GREATER WITH
LESS _BIAS EXCESSIVE BIAS

BIA + BIAS
AMPLITUDE

AMPLITUDE

OPTIMUM

Fig. S: Bias setting is important for tape recorder adjustment.

correct azimuth can be obtained. Aurally, the rumble

aids alignment, and by using a tape with a portion of

track erased, height and setting of tape heads can be
checked,

As we saw when considering other transducers, the
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Fig. 10: (a) Frequency response of combined record playback

head with 100kc/s bias, recorded with constant a.f current

at Tkc/s, and at three speeds, 19, 9-5, and 4:75¢cm/s, a, b, c.

{b) Recording current boost required with combined heads to
obtain the curves of (a).

response of the tape amplifier is not flat. Figure 10
shows the response curves, which are different at
different speeds, and (b) shows the recording current
boost needed to obtain these curves.
Mechanical considerations enter into matters when
~we check tape recorders. Unless the mechanism is
" correct, work on the amplifiers is useless. Regular and
accurate speed is vital. Variation from the speed
regularity at a low rate (wow) causes an objectionable
wobble of the test tone, or the programme, and at a
high rate (flutter) a harshness becomes apparent.
Wow and flutter percentages can be derived by
making tests with a frequency modulated derivation of
the input signal, carefully limited and detected. Special
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meters for the purpose are available, and lately a
model has appeared on the market at less than £50.

Loudspeakers

There is little we can do when testing except ensure
that the maker’s ratings are not despoiled. Principal
factor is the efficiency, and Fig. 11 shows a typical
graph of relationship between the power input to a
loudspeaker and the sound pressure that is actually
produced—a concept that has to be grasped before any
assessment of loudspeaker quality can be made.
Doubling the power to a loudspeaker only increases
the sound by 3dB, which is hardly noticeable to the
ear—but this also depends on the frequency at which
the test is made and the power level at which we com-
menced—as we demonstrated at the outset of this
suppiement. It often pays to use a higher efficiency
speaker (one with greater flux density) and employ a
lower power.

Room acoustics have to be taken into account also,
and this again is a subject which exceeds our present
terms of reference. Reverberation times differ greatly
for different rooms and for different placing of loud-
speakers in the rooms, even for different placement of
furniture. Room dimensions affect the resonances, and
apart from avoiding rooms in which the dimensions
coincide, to give marked resonances, there is little we
may wish to do structurally.

Table of room dimension ratios (Volkman) for
optimum listening conditions:—

Type of room Height Widrh Lengih
Small 1 125 16
Medium 1 1-6 25
Large 1 125 32

It is worth noting that most of the room changes
made to aid heat preservation, double-glazing, plaster-
board ceiling on builders’ insulation board, wood-block
floors with part carpeting, clinker or breezeblock walls
in place of brick and plasterboard, all improve acoustic
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Fig. 11: Loudspeaker efficiency. Graph showing relationship
between power input and sound pressure, reference 1 watt.

conditions. But these are incidentals to our present
survey; the scope of this audio supplement was in-
tended to aid understanding of audio matters and to
facilitate testing. Articles on various aspects of audio
will appear from time to time in the main body of the
magazine and the supplement can be regarded as a
preparation to a better appreciation of these, as well as
a source of reference. [ ]
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Another Son of Silence. ..

I have had the same experience as
A. Trowbridge—always ‘instant
silence” on trying out each tran-
sistor set I make. Decided to make
up the transistor tester as described
in an earlier issue. Tested the
transistors 1 had used and found
that three of them had “gone for a
Burton”. Whereupon I felt like
going out for a “Johnnie Walker”.
The latest of the silent sets is the
Reflex Front End for 1-6 to 5Mc/s,
but I managed to coax some sound
out of it in the way of motor-
boating. Perhaps a penny of some
sort will drop some day but in the
meantime, like Mr. Trowbridge,
it's back to valves—D. Smith
(Stockport).

...and a Dad

As a “Dad of Constant Silence”
how encouraged I was to read Mr.
Trowbridge’s letter (October). No
longer need I feel alone in my shame
as we all sit in frozen immobility
with breath held while I try to
distinguish whether it is a station I
hear in the headphones or my hair
growing.

I have tried simple circuits—
crystal, transistor and one-valve
from many sources, including the
otherwise incomparable PW, and
the only faintly audible signal I ever
heard was an intimate mixture of at
least two broadcast stations ob-
tained with a 3in. dia-tapped coil,
one OAS81 and headphones only.

However. I’ve never tried a large
super set and if Mr. Trowbridge is
really tiring of his, I'll gladly send
him my 3in. home-wound coil in
exchange for one of his super sets—
and pay the carriage.—D. Hanna-
fond (Brighton).

Some advice. ..

Regarding A. Trowbridge’s letter
may I suggest he perseveres with
transistors. After many false starts
I finally achieved success on two
PW designs for transistors. The
first was the single transistor
receiver (June *68). Having achieved
results on this I decided to try the
300mW transformerless amplifier
(June ’66). Much to my surprise®
this worked as an excellent straight
amplifier using a crystal mike. The
next step was to couple the receiver
to the amplifier. This was completed
successfully and I now have an

excellent little receiver. Both units

provided great interest, and excel-
lent experience in my transistor
construction.—J. A. Ennis (Saltash).
*Thanks for the back-handed compli-
ment!—Ed.)

...and comfort

I am writing to comfort those
poor readers who think that they
are very unlucky with their equip-
ment. | decided to build a really
good portable record player, with
6 watts output, a 10 x 6in. speaker,
and a good deck. The amplifier
turned out to be the best audio
oscillator 1 have ever come across.
Adjusting the bass, treble and
volume controls provided any noise
from a motor bike to a VCI10. 1
discovered that this was due to the
fact that the whole thing was
earthed at the wrong place on
the right electrical wire. Why that
should matter beats me.

After that, the reputable deck
developed a nasty habit of engraving
extra grooves on records, at 90
degrees to the existing ones. As if
that wasn’t enough, the loudspeaker
has developed an intolerable “fuz-
zing” when anything was played
through it. Just in case I could re-
place that, the cabinet warped
horribly.

Have I made my point? No?
Well, I mended a 30 watt bass
amplifier not very long ago, and an
output valve exploded (how?) not
long afterwards. The amp always
did smoke a bit, but exploding!?
May be I should take up stamp
collecting . . .—R. Sterry (Reading).

Subject for discussion

How naive can a reader be, when
he thinks that amateurs ought to
concentrate on radio for a subject
to talk about on the air? The idea
is to communicate, mainly. The
most boring operators are those
that describe in detail what they
did, heard, constructed, etc. But
somebody who can cure my warts
at 70 miles or so on 80, is the man
for me. And a good curry recipe is
worth all the agony I suffered in an
evening class for the R.A.E.!

“Giggles and squeaks”, how
awful. Has R. Meachim ever
thought of the Invalid and Bed-
fast Net and its wonderful work;
some of the members even guffaw
and laugh out loud. The devils;
they should be discussing micro-
wave circuits in solemn and porten-

tous voices. As a short-wave
listener since 1928 and a licensed
amateur since 1964 1 advise
R. Meachim of London, N.12 to
keep off the air, he will only be a
bore of the worst kind.—Zach
Nichols (Ickenham).

* *x %

In reply to Mr. Meachim’s letter
(September), 1 think that he is in
the minority of S.W.Ls. when he
finds radio amateurs a bunch of
irresponsible gigglers. A licensed
amateur is at liberty to talk on any
subject of which he, or the person or

. persons with whom he is in contact,

has had direct experience, provided
that the message is not of a business,
advertisement or  propaganda
nature or on behalf of any social,
religious or commercial organisa-
tion.

Mr. Meachim states (and quite
correctly), that the purpose of a
licence is for the self-training and
advancement of radio knowledge of
the licensee. This somewhat stuffy
concept goes back to the days of
the early amateurs whose only
purpose was to improve radio
communication; these were the
forerunners of radio today, but
now, few amateurs do any original
experimenting. Today, an amateur
can operate within the terms of his
licence, enjoy amateur radio, and
advance his knowledge of radio
and operating technique very little.
Amateur radio is not an apprentice-
ship to becoming a professional
wireless operator; it is a hobby in
its own right, and as such does not
have to be taken too seriously.

As to the implication that
amateurs are irresponsible, all I can
say is that Mr. Meachim has not
opened his eyes (or ears) to the rest
of the world. Most amateurs are
courteous and always willing to
fit in with others, and they also keep
their equipment in good order,
well aware of the dangers it could
cause to other services. I could
hardly see irresponsible people
forming such a useful and able
body of men as the Radio Amateurs
Emergency Network.

On the same page was a letter
by a Mr. Curtis attributing a large
part of his success in the R.A.E. to
listening to “the intelligent dis-
cussions on the 80 metre amateur
band”, If Mr. Meachim does not
like the subjects discussed, he
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should remember he has not been
asked to listen!—H. Dearing,
A 5554 RSGB (Waltham Cross).

Polarity poser

I have always understood that
the terms Negative and Positive
réferred to the direction of electron
progression but I'm rather puzzled
by the marking of those terminals,
of either battery or rectifier diode
which are connected to the anode
load resistors and so to the anodes.

We are assured that the connec-
tion at the earth end of the cathode
bias resistor is negative, and the
other end positive because of the
voltage drop across it, that the
cathode is negative in respect to the
anode, and the anode end of the
anode load resistor is negative in
respect to the h.t. supply end. A
chain of positive to negative
connections.

But what happens when we get
to the h.t. battery or rectifier diode.
We connect the positive end of the
load resistor to the positive ter-
minal of the battery and the nega-
tive terminal to the negative
connection to the cathode resistor.
Is this merely a persistence of the
old positive-to-negative flow of
current?—H. C. Loxley ( Warwick).

How Solid is Solid?

Mr. Gibbins gave an adequate
definition in his letter (PW Oct. 68)
of the term solid state as one of the
three phases of matter—solid, liquid
and gaseous states. But he did not
draw the conclusions necessary
when the term is applied to
electronics.

Most electronic apparatus con-
sist of both active (valves, tran-
sistors, etc) and passive (resistors,
capacitors, etc.) components. The
term “solid state” is applied to an
apparatus when the conduction
process present in the active devices
involves the motion of charge
carriers within the solid state of
matter (i.e. a transistor). An
electronic valve ihvolves the motion
of charge carriers in a cloud of
other charges—space charge— and
this phenomenon is conduction in
the gaseous state. A valved equip-
ment could well be called “gaseous
state™.

I do not at all go along with Mr.
.Gibbins’ deduction that the term
solid state is incorrectly applied.
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There are doubtless liquid and even
gaseous semi-conductors {in the
broadest meaning of the word) but
those that technology uses in the
construction of active devices are
exclusively solid state, and thus we
can rationally apply the term solid
state to electronic equipment.—
P. Goodhart (London, W.4.)

Re-activating Mercury
Cells

The article which appears in the
October issue contains a number of
inaccuracies, The author states
that “cells in good condition give a
useful life of two or three days and
thus cost Is. Od. to Is. 6d. per day
to run”. The useful life depends
entirely on the current drain placed
upon the battery powering the
device and a cost per day figure is
therefore meaningless.

Some hearing aids using Mallory
RM675H cells, with drains of
around 0-5mA, will last for more
than 300 hours which on a basis of
10 hours per day use will give 30
days of service.

Mr. Stott goes on to state that
“many (cells) are not sold in good
condition and that their useful life
is accordingly shorter”. We at
Mallory take great pains to ensure
our cells are sold in good condition
and the useful life of our product
is uniformly consistent. With this
emphasis on quality the shelf-life
of our batteries is at least two years
and their condition does not

. deteriorate during this period.

Later in the article it is stated
that “when new, the mercury cell
should have a voltage of 1-4V and
has a reputed life of 35-40mA™, The
most popular hearing aid cell—
the RM675H—has a capacity of
160mA so that if the current drain
is ImA it will give 160 hours of
service, over four times the life
quoted by Mr. Stott.

We appreciate the possibility of
re-activating hearing aid cells but
would like to point out there are
many difficulties and dangers in so
doing. When a voltage of more than
1-7V is applied to the terminals of a
cell, the electrochemical system
contained therein will generate gas
and there is a strong possibility of
explosion. The number of ““cycles”
possible is also vefy limited, while
this is aggravated by the fact that
recharging and even re-activation

is virtually impossible once the cell
is discharged to any appreciable
extent.—Dr. A. Gilmour (Manager
of Engineering, Europe Mallory
Batteries Ltd).

The Author Replies:

I have had no opportunity to
test all hearing aids on the British
market. Which (January 1968 issue)
says the battery life of the fourteen
hearing aids tested by them (with
one exception) varied from 20 to
90 hours. The exception used
secondary cells. There is a wide
difference between an average life
of 55 hours and Dr. Gilmour’s
160 hours.

The Royal National Institute for
the Deaf says batteries ‘““last any-
thing from one a day to one a week”
(Hearing Aids p. 10 Q. 40). At one
a day the present costs can amount
to 17s. 6d. a week. Only one make
seems to claim a battery life of 300
hours, which the makers say is
achieved by the use of a special
circuit; the price of the hearing aid
is greatly enhanced accordingly.
The “cost per day” figure may be
meaningless to Dr. Gilmour, but it
1s what matters to the user, and I
think in view of the fcregoing my
estimate of the practical cost per
day was not unreasonable.

Dr. Gilmour does not say what
are the ‘“‘difficulties” of charging
mercury cells. So far as “dangers”
are concerned I refer to this twice
in my article: in paragraph 11 I
point out that the voltage used in
commercial “chargers’ is 3V. Has
he objected to the sale of ‘these
chargers which are still being sold at
38s. 6d.? I also point out that the
number of c¢ycles is limited (para-
graph 14). But even two cycles are
worthwhile with mercury cells at
2s. 6d. By implication Dr. Gilmour
says that 1-7V may safely be applied
to a RM675H type cell. I have.
never suggested that more than
1-5V should be used; where then
is the danger? ;

So far as accidents are concerned
I happen through an oversight to
have left six mercury cells in
boosters for a period of over three
months. The state of the Leclanché
cells tested on an ex-WD battery
tester (which draws a fairly heavy
current) is still “‘good for all
purposes”. There is no visible
damage to the mercury cells,—
L. B. Stott ( Lincolnshire).



Jack Peters
uses a Weller
at work

Jack Peters knows the quality and reliability of the
Weller soldering equipment he uses during the day—
so he naturally chooses Weller for all the soldering jobs
around the house. The same technical know-how and
perfection go into both.

The world’'s widest range of quality soldering tools
offers :

TEMPERATURE CONTROLLED IRONS with iron
plated tips which control temperature without limiting

and at home!

performance. For mains or low voltage.

RAPID SOLDERING GUNS. Instant heatmodels. Just
reach for the solder . . . 4 seconds and the job's
done.

LOW INITIAL COST. The range of Marksman lrons—
25, 40, 80, 120 & 175 watt,—all have pretinned
nickel plated tips.

There's a Weller soldering tool for every job and every
pocket. Send for full details of our range.

Weller tlectric Limited

REDKILN WAY . HORSHAM - SUSSEX. Telephone: 0403 61747
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RADIO & ELECTRONIC
INSTRUCTIONAL SYSTEM

oRADIONIC

LEARN AS YOU BUILD
AT HOME
THE EXCITING WAY

Clear, simple, versatile, this rugged system ecan build almost any elec-
tromnie eircuit. kIdeal for the experimenter; the teacher; and the complete
beginner. Already used by well over 1,500 schools in the UK.

Selected by the Council of Industrial Design for all British Design
Centres, Featured in Sound and Television broadcasts.

Beautifully engineered; battery operated; no soldering; no prior knowledge
needed, Results g‘uaran‘f;eed by our technical department. People say:

“I can only describe the resuits as brilllant, absolutely brilliant.””

‘“You have opened up g new world.”

‘“Nothing could paint the picture clearer than building these sets.”

‘“The kit has been used by my son (aged 10) with complete success.”

“Most impressive—a stroke of genius whoever devised it.”

UNIQUE! Our ‘“No seldering” printed circuit board for superhet port-
ahle. Simply insert components and tighten nuts.

No.1Set £7.10,0. 14 Circuits (Earphone)

No. 2 Set £9.0.0. 20 Circuits (Earphone)

No. 3 Set £13.10.0. 22 Circuits (?* X 4" Loudspeaker Output)

No. 4 Set £18,10,0. 26 Circuits (incl. 6-transistor and reflex superhets)
ELECTRONICS KIT: 30 plus eircuits £19.7.0, (Prices Post Free)

Full details from:

RADIONIC PRODUCTS LIMITED
STEPHENSON WAY, THREE BRIDGES
CRAWLEY, SUSSEX

Tel. CRAWLEY 27028
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TO AMBITIOUS ENCINEERS

—THE, _LATEST. EDITION OF ENGINEERING OPPORTUNITIES

FREE
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Ireless

ractically

commentary by HENRV

notice of vigilant readers that

the publication date of this
issue falls very near that red-letter
day of all anarchists, November
the Fifth.

Anarchy is very much the
fashion nowadays—so who do
we want to blow up? No, you
can come out from under that
table, Mr. Editor. No point in
wasting our fireworks. There is
already an effigy hanging in the
market place: the Postmaster-
General, no less.

Mr. Stonehouse has said he is
likely to be the last PMG. At the
rate of turnover this office has
seen of late, perhaps this possi-
bility of a settled administration
is to be welcomed. But before we
throw our hats (stovepipe?) over
the hedges, let us take heed of
the implied threat in the turning
of a much abused public service
into a commercial company.

“We could make four times the
profit,” boast that famous non-
entity, A. Spokesman. That’s as
may be. Four times the profit
simply means, to us, that what
we paid indirectly is likely to be
extorted directly, by higher prices
all round for those services we
have come to regard as our right.
We have felt the thin end of this
wedge already, with the infamous
two-tier postal service.

Looked at from any point of
view, our postal service can be
proved one of the best in the

IT can hardly have escaped the

Come out from under that table,
Mr. Editor.

world. The sheer bulk of
deliveries, our modern depen-
dence on paperwork, is what has
brought about the need for
streamlining the system. It is only
logical to attempt a sorting of the
wheat from the chaff. More im-
portant mail has to be shunted
through quickly; less vital fodder
can wait. At the same time, some
price increase was inevitable.
Ergo, raise the stamp levy on the
faster stream-—but what a jump-
ing cracker that idea turned out
to be!

The trouble, ironically, was
lack of communications. That
guy for all seasons, the Public
Relations Officer, appears to have
smouldered over the presentation
rather than bursting it upon a
public eager to hear of progress,
but reluctant to stomach change!
Any good businessman could
have explained that the right
approach was to offer a faster
service at a higher rate, and
quash utterly any suggestion of
holding back the mails in order to
achieve—or maintain—the upper
tier.

No wonder one newspaper, in
an inspired leader, announced a
number of mythical two-tier ser-
vices, including a new £6 tele- '
vision licence that would enable
viewers to see programmes while
they were transmitted, whereas the
old £5, second-class, licence
would allow us to watch the
Epilogue at 7 a.m.

Who’s joking? In these days of
near perfect videotape, we are
practically getting canned TV
now. About the only programmes
that appear “live” are boring dis-
cussions that could as easily be
slotted into those advertisement
spaces the lordly Doctor tries
hard not to admit he has toyed
with.

As an afterthought—why use
postage stamps at all? Now that
envelopes are to be standardised,
could not they be segregated by
colour or shape, or a metallic mar-

Dependence on paperwork

ker, to achieve the same object at
less capital costs?

Hastily retreating from that
bonfire, lest the philatelists ignite
it beneath me, let’s dial a num-
ber or two on the telephone ser-
vice. To judge from the vitriolic
comment in some evening papers,
it is nothing but a guessing game
with numbers. Those of us who
have depended upon it for years,
and have seen the services in
other countries, will realise that
what we already have is getting
near the best.

We are not speaking now of
the offshoot services: dialling a
different pop tune every night and
all day Sunday, or asking for
recipes that Jimmy Young has
overlooked. The telephone ser-
vice covers a mass of communi-
cation engineering that -helps keep
the wheels of commerce and
industry turning. The PCM sys-
tem alone is a “first” of which
Britain can be proud—or will be,
when exchanges like the experi-
mental “Empress” on test at Ken-
sington gain a wider public ear.

Henry’s damp squib seems to
have backfired. I have been
praising the PMG with faint
damns, which is not what was
intended. A glance at recent
editorials will show that the radio
fraternity—at least, our sector of
it—has little to thank the stone-
walling gentleman and his ilk for.
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PRACTICAL

| "SYSTEMS

0000000
OFTEN the need arises in the house or office

C.H.MOLLER
for a simple, cheap and efficient means of

communication between two points. This could
in its simplest form be merely two loudspeakers from
-old radio sets connected together. Whilst this may
be satisfactory in quiet surroundings, more often
than not a' louder output is required. This can be
obtained in one of two ways. An amplifier of some
sort may be used, or a carbon microphone and
battery driving an earphone.

The tendency in commercial home intercom
systems at the moment is to employ a transistor
amplifier with two loudspeakers and a press-to-speak
switch to change the direction of amplification. The
author has experimented with this type of system
and found that in certain cases it is undoubtedly
preferable, though in the majority of cases it may be
very much simpler to use a carbon microphone as is
used on large telephone networks.

These can be obtained very cheaply on the sur-
plus market and yet the number of circuits available
to the home constructor for using them seems
very limited. As a result the author has designed a
number of circuits employing surplus equipment
which with slight modification to cater for individual
needs should fit most applications.

Using standard handsets

The first system was devised for use over short
distances using standard handsets. The constructor
can easily make quite attractive stands for the tele-
phone at great saving, as handsets are very much
cheaper than complete desk telephones. The range
of this system is rather limited because of the use of
d.c. signalling. As lamps take a relatively large
current the battery voltage will soon become
unreasonably high to maintain a reasonable lamp
brightness and an alternative method should be
used.

Figure la shows the basic operating conditions

1l
|

Fig. 1(a): Basic circuit for one-way communication using a
carbon microphone and earpiece.
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for one-way communication with a carbon micro-
phone and earphone. For a 14V battery the quiescent
current should be between 5—25mA depending on
the quality of the carbon microphone. The second
circuit (Fig. 1b) shows its adaptation for two-way
conversation.

1l
"

Fig. 1(b): Modification of the circuit shown in Fig. 1(a) for two-
way conversation using two handsets. R is receiver connection,
M microphone connection, MR common connection.
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Fig. 2. Practical version of the previous circuit using a lamp
calling system operated by switches.

Figure 2 shows a practical application of the
circuit incorporating a lamp calling system. If bells
are used instead of lamps a break switch will have
to be incorporated at each end to silence the bell
when the telephone has been answered.
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Fig. 3: A further modification, using a bell calling system.

Whilst the circuit of Fig. 3 is primarily designed
for only two telephones it is possible to operate it
on a “master-and-slave” principle, although if this
is desired an automatic selecting system will probably
prove more convenient.

A simple handset stand

A suitable telephone handset stand can be made
in about half an hour from a piece of Perspex
approximately 124 x 4 x lin. The Perspex should be
warmed gently (too rapid warminig will result in
blistering) over a gas flame or electric heater and
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Ever had trouble locating a particular piece
for your project? Ever wasted time thumbing
through confusing price lists? Ever been
foot-weary and frustrated tramping round

A bal'gain the shops?

at 7[6 Sigh no more. Just sink into an armchair and
enjoy life with a Home Radio Catalogue!

Ius 3’- Pick your parts. Grab your pen. Make for a
p p&p' letter-box. Your chosen items will be with

you aimost before you can get back to that
armchair!

This Catalogue really is a must if you're
interested in Radio and Electronics. [t has
256 pages, over 7,000 items listed, over
1,300 illustrations. With each catalogue
we supply a Book Mark giving Electronic
Abbreviations, an Otder Form and an
Addressed Envelope. All this for only
7/6 plus 3/— post and packing. By the
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RADIO COMMUNICATION HANDBOOK

The Fourth Edition of the famous RSGB Amateur

Radio Handbook is available at last A guide to its g?l?‘ﬁgti:scayam g‘eaned from the
) c r : b ;

This is the LARGEST EDITION yet produced, Serr?iconductors H.F. Receivers, V.H.F.
running to 832 pages, containing dozens of Receivers, H.F. Transmitters, V.H.F.
designs for receivers, transmitters, test Transmitters, Keying and Break-in, Modulation,
equipment, V.H.F. gear, aeriais and filters, Early Single Sideband RTTY and Frequency
chapters cover the theory of radio and design of Modulation Proé)agation, H.F. Aerials, V.H.E.
9quipment. Th_e book is well illustrated, and there Aerials Noilse Mobile, Power Supp]iels,
B GUED & special fq[d-put sheet fo.r two Interference, Measurements, Operating, RSGB
particularly large circuits of a receiver and a and the Radio Amateur.
transceiver. It is a British publication, and .
therefore all the components specified can be Price 63 s plus an extra 6s. to cover the cost of postage and a

obtained in this country. * tough container.

RADIO SOCIETY OF GREAT BRITAIN Dept. PW., 35 Doughty Strest, London, W.C.1.

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 STOCK include Cathode Ray Tubes and Bpecial Valves, U.K, Orders

up to 10/=, 1/-; 10/- to £1, 2/-; over £1, 2/~ per £1; over £3post free. C.0.D. 4/-extra brand
AC/EL 6/- | ECF82 6/6 | KT76 7/—} TP22 5/~ | VR105/30 105GT 6/- | 3829 50/- | 5U4AG 48 | 6AKS  5/9 | 6F12 4/ | 12AT7 4/- | 76 5/-
ARP3 8/- | ECH35 11/- | KT8s 27/- | TP26 &/~ 6/~  1DsGT 6/- | 3Q4 "8/~ | 5vac w6 |6ALs /- | 6F13  5/-{ 12AV6 5/8 | 80 5/6
ARPl12 8/6 | BCH42 10/~ | KTZ63 7/- | TTIl 8/~ | VRLS0/30 | jgear g | 3Q5GT 6/- | sxaq gye | 6ALGW 7/ | 6F14 B/~ | 12AV7 éfe |81 9/-
AR8  &5/— | ECHSL 5/8 | Le3 6/ | TT6  55/- 8- | 1ra gje | 384 59 | sysoT o/e | 6AME  2rg | SF28  14/9 | 12AU7 4)3 | 83 14/-
ARTPL 6/ | ECHS3 8/8 | muq1 g f TTR81 45/~ | VU3S 9/~ | 114 61/’ 3v4 6/8 5§%WGBI GAM6 3/~ 6F32 3/ | I2ATTWA 184 5/-
ATP4  2/8 | BCL8) 7/~ | ypT g 7yp | 1240 60/- | W18 10/ | 1146 8/~ 210 | 6aNs gor | SFS3 20/ 5/6 | 8542 /8
AzZsL 9/~ | ECLSZ B/ |\ Mie 6/ %‘gggﬂolgf S g" iTHA 451 HISERT! g;: - 6AX5 5;; 666G /0 [ 12AX7 8/8 | 2824 100}
BD78 40/ | BOLSS 10/~ | yoi' g - i~ | 155 - | DAL e o/~ | 6aX5w 9/ | GHOGT 1/p | 124%7 353 :;%3 2259

_ | ECL86 8- Ul2jl4 7~ | X66 78 _
BLos 10 |mhee. wa | N8 8- luis o IC [ Xiom 70 | 182 S| smasiwaes |smac s |ease. el orawa 10/ | 12EBs sfo | 308 B
BTas 55/ |EEs7a 8- [ 082 &~ ivss  a4/6 (X118 g- | 185 M6 | smosamgs/- | ame a4/ | cAnTe 14/- | STAWALY- | ienay g6 | 520% B
BT45 150/ | BF30 6/~ | 952 gl_ vz26  14/¢ | X145 8- |1 8/- | sBossM15/- | GACT 8/~ | 6ATG 46 (L ;’E 1208 8/ | 3ada 5/
BTss 85 |EFd0 o/~ | OB5  @-lway 81 | Yea 6/ | 243 5. | sBasamad/- | cAGE /6 [6AUG 5f8 | SI3G 281 iam1 py- | 3004y o5
ovios 3y |BFal 10/~ | 008 81 |vuse 4/ | Y65 4/ " 2D21  4/8 | 5B255MBS/- | 6AGT  6/- | GAX4 8/ i fo | 12H6 31— | 5900° 3uig
Gvios 4)- | BFS0 &8 | %, 5" USL 18/~ | Z800U 29~ 3A4 4/~ | 5R4CY 9j- | 6AH6 10/ |6B4a 15| ST6 818 | 195707 68 080 80
GV815 (mat. | EFS0  4/8 | vist 14/- | msolu as- sBr 5/~ | sRaweA | 6AT7 - [6B7  5/g | SIEW 8- [12K7GT 8- | 4080 80/~
aearan | EESL O | Panosorle | Uaor Ol | oot gnr BM MIT|.p, GO |GAKD B [oEC B0 Bifw gl |LEMAO ) ied a0
T 5 _ | 5 = - = L
120/- | prgg 6;3 PCS6  10/3 . L il i 12| 6RoCT 8/- | 1o9cy  org | 7054 20/

go G e )2, ¥ TRANSISTORS, ZENER DIODES etc. i, o-|uec a-|782 %

EF9l 8-

78 | Groe  gje | PCC84 /3| 05 8/~ | OCT0 4/ | IN1806 /8 | AF139 10/ | CRS1/40 JK19A 22/6 | 6K7GT 4/9 | 19877 4/- 303 80/~

D4l 6/- | gpgs 5)- | PCCBY 9/6 | 0A7 4/ | OCTL  8/- | @N1307 7/8 | AF178 12/8 i2/8 | TK20A 17/6 | 6K8G 4/— 128K7 5/ | 807 9/~
Drr 8- | gF18s 7/~ | PCC18913/- | OAl0 3/ | OC72 5/ | 28303 10/~ | AFY10 28/6 | CRS3/05 6/~ | JK21A 1846 | 6K8GT 198L7GT 808 8/-
DALO0  £6 | griga @/- | PCF80 6/6t 0Asr 2/6 | PCT3  6/— | AAZIS 4/ | AFZI1 17/- | CR&S/20 MATI60 7/9 | 6K256 15/— - %35 5]~
DA¥96 6/- | oo 7/~ | PUFS2 6/8 | PATS /6 | 0CT6 5/ | ACI07 10/~ | ARY%6 /6 10/- | MAT1018/6 | 6L5G 6/ | 198N7678/8 | 5 35/-
DDAl 4/- | gra1 15/~ | PCF84 9/3| 0A81 2/~ | OCSID $/- | ACI126 6/6 | ASY28 6J6 | CRS3/30 MPF102 6L6C  8/9 | 128R7 &/ | 329B  50/-
DET20 2/- | gr3e g9 | PCF86 8/9 [ 0A90 /- | oCs2z 5/~ | AC127 7/8 | ASzZ21 12/8 11/8 11/- | 6L6GA 9j- | 12¥4 3}~ 830B 4/
ol 10/~ | gL34 10/3 | PCFSDL 9/~ | 0A200 2f6 | 0C82DMS/— | ACI28 8/8 | ASZ2% 30/- | CR83/40 MPF102 §/6 | 6LEWGE [ 13D1  4f- | 3324 45/-
DFOL 8/~ | gr3; 5/~ | PCFS02 9/ | 0A202 36 | OCI39 7/6 | ACL76 7/8 | AUIOL 30/ 12/6 | MPF104 12/~ | 183D5 /6 sgg gl—
DF92  2/6 | gras 17/¢ | BOF80312/6 | 0A210 7/8 | OC169 5/~ | ACY17 88 | BClo7 6/ | CRS525] 10/~ | 6L7G 4f-§ 1487 15/~ 4A 14/-
DFS6  7/3 | g1 gy3 | FCFS0814/6 | 0a211 96 | OCI70 5/- | ACY1S 5/8 | BCT3L 18/6 | 025 15/ | MPF105 6L34 8/ | 19AQ5 5/9 354 10/-
DE92  8/8 § gy4o 13/ | PCL8L 9[- | 0AZ2001L/- | 0C200 7/6 | ACY19 6/8 | BCY33 7/6 | CR4B 25/- 10/- | gw7c 50 | 19E2 1278 | 90 47
iy of® | BLo0 "8/~ | POLSZ 7/ | 0AZ20110f- | OC201 10/ | ACY20 5/~ | BCYSL 4/6 | GET102 6/ [ RAS310AT ['gpos pg;. | 19G3 40/~ | 385 208
D163  8/- | grg1 9/ | PCL83 9/6 | 0AZ202+e | OC202 13/6 | ACY21 6/- | BS¥25 4/ | GET103 4/6 8 | oy 1966 20/ | 536 &~
D 4/-|Biss 46 | PCLSL 81 0A7206 8/8 | 0C203 10/6 | ACY22 3/8 | BSY2r 6/6 | GET105 8/6 | Rassosar |87, U-lioma 7o |07 B
DL93 4/~ | F185 ¢ | PCL85 8/8 | 047207 9/8 | 0C204 17/6 | ACY28 4/6 | BSY28 5/- | GET1IL 9/- 12/6 6s G 71— 1 2042 g5/ | 998 /-~
Dlet 98 |ELoL g6 | PCLSS 8/8| 07208 to | OC205 12/8 | AD140 16/~ | BSY5L 2/6 | GET115 9/ | sCRs1 12/6 | 5547 G;E 20p4  19)- | 991 6/~

DLOG 3 | BLe5  5/6- | PFL20013/- | 0AZ213 6/6 | 0C206 17/6 | ADI49 16/- | BYZ10 12/- | GET116 8/8 | 8X645 15/- 25 L6GT 7/3 | 1622 17/-
DISI0 12/~ | grgeo 22/- | PL36 /8 | 0AZ223 to | IN2I  8/8 | AEY1115/- | BYZ11 10/6 | GET&72 6/~ | ZR11 &/~ ggg@GT g;: 2574G 9/3 }ggg 2;5

DY86 6/ | gm31 5~ | PL38 18/83 | 0AZ02510/- | IN21B 5/~ | AEY12 12/6 | BYZ12 10/~ | GETS80 9/- | Z Range o575 /6
DY87 6/6 | gmge 7/- | PLS1  7/8| 0ci6 15/ | IN43 4/ | AF102 18- | BYZi3 effw GEX54 2/8 | Zener diodes | 08HT, g’g 2gz4eT o/ | 2081 - Bi-
ES0F 18/- | EM81 §/- | PL82Z  8/-| O0ces 10/- | 1N70 4/~ | AF114 6/6 | BYZ15 20/~ | GI6M  4/8 3/6 each gg‘;ﬂ} 6’ 25D7  8/6 4"130 33’"
E88CC 8/- | gmMsa 7/- | PL83  6/9| 0Cce3 18/6 | 18111 4/- | AF115 6/— | BYZ16 15/— | GT43  5/- | Z2A range e T 313 30015 14/ j 4813C 201"
E00CC 8/~ | ENo2 5/- | PL84  6/6| 0C24 15/ | 18113 4/6 | AF116 6/8 | CR74 17/@ | GT106 10/- TBea. | bl 5;3 30C17 15/~ | 9676 10/-

E91H 7/~ | BsU74 80)- | BL500 13/8 | 0ces 778 | 18115  6/- | AF11S 10/— | CRS1/10 5/— | HG-50012/- | Z3 range 5/— RIAaT 59 | 30c18 14/ gggg 18‘{:

B92CC 5/- | EY51 7)- | PX4  14/-10C26 6/- | 2N585 7/8 | AF124 7/8 | CRS1/20 8/6 | JE9A 29/6 | ZLrange 3075 16/-
E180CC 9/~ | Hyse @/6 | PX26 1B/8 | 0c2s 192/ | 2N1040 20/— | AF125 6/6 | CRS1/3010/- | JK10A 15/ 5/—ea. | B8N 3"3 sorLl 15/ | 5704 91—
E182CC14/- | nivel 2/ | P¥83 9/ | ocas 10/~ | 2N1090 7/6 | AF126 6/~ | CRS1/35 JK10B 15/- | Z8 range oroT Bf 30FL1217/6 | 272 z;’;
EL148 2/8 | EZa0 7/¢ | PYS0 6/~ | Oc41 6/ | 21091 916 | AF127 6/- 11/6 | JK11A 12/8 Y ea. | & Q /-1 30FL13 9/ | 6933 /
AT A e s
50 - | EZ80  5/- TABCR0 §/— 6BA7 12/6 6 30L15 16/-
pam T | EA G- \eves 9| vAra e | OG0V Son NOTERS i |28 B8 |ovecr g\ e 10 s o
- | FW4/5008/— : e BI6 8] - | sop12 15/- -
EACOL 3/- | FW4/800 PY800 9/- | UBFs0 66 | 100uA 24" round panel .. .. 22[6 | g7 BI- 4/- | 30Pl9 18/- | 6080 27/6
EAF42 99 w /8010_ PY80l 9/-]| UBF89 7I- 2001 A 2" round panel sealed - . 22/6 6BL7GTAI g%%{} 5’- 30PL1L 12I~ 6146 28/
/ I r / /
BB, 3 |GnE | o, |\ Lo U | BN jowduel L RE | W BT 88 R e s
- 3 750-0-75i.A 27 round plug-in . . .o 20— - - -
%gggi g;g o026 ng: QQVOG;‘;‘}_ %8%3? 13;; 1mA 2" round panel sealed .. 276 gg%@A 1#: gi:zom 1;{: ggﬂgl éy- gggé g‘,ra
EBFS0 6/9 | G120/1B QQVO06- UCL8e 7/~ | SmA 2”round clip fix panel orproj. .. 20/~ |gggs 10/- | 7B7  7/- 9/- | 9003 8/8
%%Egg g;s 35/ 40A 100;’!5 Ucﬁzs 1o,rw 10-0-10mA 2;” round panel .. .. 118 gggﬁ ig;s 705 1%[6 33L6GT g;— gggg g;g
~ | GM4 45/~ | Qml50/157 0-30mA 21 round panel N 1 10} 7 12/~ | 706 j— | 35W4 -
g ou | B St B el wabema U0 U ED Rl 6\EE ) SEne
RC90 4/ | GZ3s 11/6 | Qsl202°8/ | ULEd g6 JomA ﬁ%: Plog-in - :#; sEGT g~ | TRT s | spser of- | 70
EC9L 8/~ | H3e 8/ V04 - B e 6C6 af-|7Q7  T-i 37 4/ -
ECC33 12/~ | HL2 4/- | Rlo 17/ | UU9 8/6 | 100mA “ round panel .. .. .. 118 |e6Cc8G  6/8 | 7v7 5/- | 38 4/- | VCROT 32/8
ECCSL 4/- | HL2K 2/6 | RG1/240A | UY21 10/6 | 100mA 2; round panel . 19/~ |6CH6 7/-{7v4 93|42 5/6 | VCR1934
= — | U¥4 = - 30/
Hoces o | Hia e | sper 50| Uves g | 2/41R. AERIALS each consisting of ten 3t Zin. | Sowrs 100 | oas 3P | SoCDOGRIS | cupirat)-
ECC84 @/- | HVR2 §/- | ATV280/40 V246A 1K dia. tubular screw-in sections. 11ft. (6-section) whip 6528 18/- | oDs 2/~ | 57 6/~ | B17B 55/
%gcgg %4 g%gg 32;6 sUzlsOg.o’_ VLSGa%ggr aerial with adaptor to fit the 7in. rod, insulated base, g?sﬁGT g’— %ggi 1353 gg g’— 2%370(31 gi—
C -~ - - ! - - -
EEGR B KR afl | "0 | VEEls | ooy vlaloand seyaonemblies pess resmerhommer, | $ECT 8100 Qb % 0 b
ECC189 9/9 | KT67 45/ | TDOX-20 | VP133 9/ e o Pk Poi0E 6F7 6/~ | 1246  8/8 | 76 5/- | 5CP1  30/-
BOF80 6/6 | KT71 78 70/~ | YRoS  7j6 | erect in canvas bag. £3.9.6. P. & P. 10/6. 6F8G 5/~ | 12AT6  4/8 | 77 6/6 | 88D 80/
FIELD TELEPHONES TYPE “F" housed in portable

P c RADIO I-TD wooden cases. Excellent for communlcation in- and ALL OVERSEAS ENQUIRIES AND ORDERS

out-doors for up to 10 miles. For pair including bat- Please address to

teries and 1/6th mile field cable on drum. Completely .
170 GOLDHAWK HD_' w_1 Z new, £6.10.0. Slightly used, £5.10.0. Carriage 10/-. C0|0m0r (EIGCtr°n|cs) Ltd-
TELEPHONE HANDSET. Standard 6.P.O. type; 170 GOLDHAWK ROAD, LONDON W12.
(01 ) 743 4946 new 12/-. P. & P. 2/, Tel.: 01-743 0898
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Te/ephone handset stand made from a sheetﬂ of Perspex The
switching follows the circuit shown in Fig. 3.

bent at the lowest temperature possible. It should
then be quenched in cold water for at least a
minute, maintaining the Perspex in the required
position for as long as possible. Drilling should be
done after bending, as holes will cause lines of
weakness along which the Perspex will tend to bend.

The contacts are obtained directly from GPO
type plunger switches. It is necessary to put a small
piece of Perspex or Paxolin (3 X 1 x lin.) between
the two sets of contacts. Glue this into place. The
screw should also be glued on to the top of the top
contact. Mount the whole contact assembly on a piece
of heavy metal strip spaced from it by another small
piece of Perspex. On the prototype units two stan-
dard mushroom feet were ghied in the instep for the
handset to rest on, ensuring rather more silent
operation than otherwise.

The finished wunits have a pleasing appearance
despite the visibility of the contacts etc. inside the
unit. No doubt however the more inventive con-
structor could devise a means of producing side
pieces for the units. I found it difficult to bend the
Perspex with sufficient accuracy to enable a standard
template for cufting out the sides to be made, i.e.
each side piece had to be made individually.

High-impedance battery circuit

In general the designing of circuits is much simpli-
fied by the use of a completely different basic audio
circuit (Fig. 4). In this the battery, which normally
has a very low impedance, is made to have a high
impedance to audio signals by the choke, whilst
stifl supplying the current to drive the carbon micro-
phones. In practice the choke is often a relay coil
which may then be used for signalling purposes as
well.

The circuit shown in Fig. 5 utilises both the choke

c °)

Fig. 4: Basic audio circuit with choke in series with battery.
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Fig. 5: Practical circuit based on the system shown in Fig. 4 and
incorporating a relay ringing system. This arrangement requires
an operator or master station.

dxc. circuit principle and a relay ringing system, but
requires an operator or master station and only
provides for one conversation at a time. Master-to-
slave, slave-to-master and slave-to-slave operation
are possible.

Operation of master-slave circuit

When any one of the slave stations operates Sl
(this may be either a toggle switch or, preferably, a
switch operated by the weight of the telephone
handset) the relay RLLA associated with that particu-
lar station will operate, owing to the d.c. circuit now
existing through the handset, and close both the relay
contacts. The lower contact provides the current to
ring the master bell. When the master answers, i.e.
operates S2, his d.c. circuit is made via the choke
and the speech circuit is completed through the
0-5uF capacitor. The slave station can then ask the
master station to ring the number desired, which is
done simply by inserting the calling plug in the
appropriate socket. When the other slave station
answers the operation is repeated, but as all the
speech circuits go to a common point, i.e. the master,
there is no need of further connection. When the two
sub-stations have finished their conversation the
light on the master station will go out, reminding the
operator to disconnect the calling signal if he has
not already done so.

Because it is very simple this system suffers from
a few inherent disadvantages. There is first no
privacy in the system at all; that is to say a person
at any station is at liberty to lift his receiver and
overhear any conversation that happens to be going
on at the time. Secondly it only allows for one
conversation at a time. Despite this it- is a very
simple system that is quite reliable and quite cheap
to build.

Using standard desk telephones

The need often arises to provide communication
between two points at short notice. Whilst rigging
up systems as so far described can be a relatively
lengthy business, if two standard desk telephones
are available and only two telephones are required
the job can be done very quickly.
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Fig. 7: Shorthand way of showing the circuit of Fig. 6.

The basic circuit of a desk telephone is shown in
Fig. 6. Figure 7 shows a shorthand form of this. G1
and G2 are contacts normally open when the hand-
set is on its rest and make when it is removed. D1
and D2 are “off-normal” contacts on the dial
assembly and are normally open. As soon as the
dial is moved away from its normal position these
two contacts make. P1 and P2 are the pulse con-
tacts, which are normally closed but break a num-
ber of times on the return of the dial, equal to the
number dialied.

Dialling

When the handset is removed G1 and G2 make.
G1 completes a d.c. loop to the exchange via the
handset and operates RLA (Fig. 8). (In a large
exchange the operation of RILA will probably set
off a train of equipment to provide the subscriber
with a free line.) The dial is then turned, making
D1 and D2, and on the return stroké P1 and P2 break
the d.c. circuit the appropriate number of times and
release RLA for short pulses. These may be used to
operate selecting equipment although in this auto-
matic circuit no dialling is necessary. R1 and Cl act
as spark suppression for the pulse contacts; R1
also prevents the magneto bell tinkling during
dialling. ‘

< 7 [ -
A RLA 2HF

H -
| ke
. T

Fig. 8: When the handset is lifted G1 and G2 (Fig. 6} close
operating relay RLA at the exchange.

When the other subscriber has been selected an
a.c. ringing signal is sent down the'line and via Cl
operates the magneto bell. This is a bell, usually with
two gongs, which rings when fed with about 20V at
I5SmA a.c. of about 16—50c/s. Normally they are
set for 25¢/s and will not work well at any other
frequency. This can easily be remedied by applying
the appropriate ringing signal to A and B and
moving the two gongs closer together or farther
apart until the point at which most satisfactory
. operation is found.
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Fig. G: Circuit for two-way communication using a pair of
standard desk telephones.

The author's interchange unit incorporating RLA, RLB and the
2uF and T0uF capacitors. The housing is a plastic lunch box.

Many telephones have modifications to the
arrangement depicted in Fig. 6. For example some
have small transformers to prevent one hearing too
much of one’s own voice in the earpiece. These coils
may be left in providing that this does not cause too
severe impedance mismatching with other telephones.
If removing the coils, take care! The 30Q resistor
R1 is often carefully concealed in the form of a non-
inductive winding in the transformer. If need be
this may be satisfactorily replaced by a 33Q IW
carbon resistor. Also an 0.01uF capacitor may be
incorporated in the casing of the 2uF capacitor and
will probably be connected across the carbon micro-
phone. This is to prevent long lines from picking up
stray r.f. and may be left in. -

Two-way desk telephone circuit

Figure 9 shows the basic arrangement for operat-
ing two standard desk telephones. This needs only
one wire for each telephone and is fairly indepen-
dent of the resistance of the wires etc. If required as
a field telephone it may be run off a car accumulator
and two hand-ringing generators (one at each end).
At home it may be run off a train transformer (suit-
ably smoothed) or a bell transformer. Used in this
way it can make a very compact and neat unit. The
author has had this system working for a long time
at home and it has been very satisfactory.

The relays used are the GPO 3000 type, having a
100£2 coil and one make and one break contact.
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TR. GDX/20 C.

Brand new fully transistorised Communications Receiver.
Specifications: 4 complete ranges 550 Kefs to 30 Me/s.
covering all amateur bands, shipping and trawler bands,
and broadcast bands. A highly efficient double tuned
superhet, comprising R/F aerial tuning section, A.V.C.
and built-in B.F.O. for C.W. or 88B reception. Ideal for
fixed or mobile reception. Operates from Standard 9 volt
battery, provided that fits internaliy. Gives over 1 watt
audio output, With speaker and headphone output.
Hammer finished robust steel case of pleasing modern
design with all controls on well set-out front panel. Size
approx. 9 x7x6in. British manufacture. Due to huge
purchase we can offer these excellent receivers at less than
half their normal worth. Complete with. handbook
£16.10.0, Carr. and ins. 15/-. Headphones if required
17/6 per pair. p. & p. 2/6.

TRANS/RECEIVERS
AIR/SEA/RESCUE TYPE
Must be dismantled or exported. Complete with mike/
speaker aerial. Work up to 100 miles. Cost Govt. over £40
each. £2.10.0 per set, 10/~ P. & P. 2 sets £5, post iree.

LOUDSPEAKER UNIT SALE
Famous manufacture 8in. Moving Coil 10 watt Loud-
speakers.In Wooden Cabinets, Not brand new but in good
condition. Only 50/- each, p. & ». 10/-. Two speakers
for £4,10.0, post free.

IMPEDANCE MATCHING UNITS
These unique pieces of equipment will match a high im-
pedance output to a low impedance load such as speaker
or headphones. Also will mateh a low impedance output to
& high impedance load. Ideal for all types of matching,
radios, microphones, pickups, guitars etc. In a compact
plastic case. Only 17/8 each, p. & p. 2/6. Two unit for 30/-,
post free.

MINIATURE TRANSISTORISED B.F.O.
UNIT

This is a miniature transistorised B.F.O. unit (tunable)
that will enable your set to receive C.W. or 8.8.B. recep-
tion. Compact. Single hole fixing. This small unit will fit
anywhere. Ideal for all Ex-Govt. Communication Re-
ceivers and most Commercial Types. Complete with fitting
instructions. 4986, post free.

MOVING COIL HEADPHONES AND MICROPHONES
Brand new in makers’ cartons, 25/-, p 5/-.

AERIAL TUNER UNITS
for TX/RX use. Will load almost anything. Calibrated
control dial. Housed in compact steel case. Ideal for all
radio amateurs and 8. W.L.’s, 25/e, p.p. 7/6.

An Electronic unit capable of controlling -electrical
equipment up to 3,000 watts capacity. Fingertip control
of alla.c./d.c. eleetrical equipment. Suitable for all types
of lighting arrangements. Incandescent lamps. Spot
lamnps. Arc lamps. Floodlights. Makes an ideal dimming
unit. Ideal for controlling all types of electric drills and
up to 2 h.p. electric motors for all applications. Ideal for
all types of electric heaters, Suitable for lathes and power
tools. Contains the latest electronic sw! 1tchmg devices
and assoclated thyristor circuitry. Size 6 x 5 X 2in. Louvred
metal case in pleasing hammer finish. Attractive front
panel with matching socket and controls. Suggested price
25 gns. Huge purchase enables us to offer them at
£8.19.8, carriage and insurance 10/~, C.0.D. if required.

MORSE PRACTICE OSCILLATOR SET
Complete with “Hints on Learning morse” manual.
Fully Transistorised. 19/6, p. & p. 3/6.

40 METRE BAND
ZECENVER |

pa] These excellent receivers were made
- for the Civil Service. Tt will cover the
cnmplete 40 M. Amateur band, Aircraft, and Marine and

er Government Stations. It is & 4 valve superhet and
Works from standard dry batteries. Built in a robust
metal case gize 10 X 6 x 4in. Half moon calibration tuning
dial. Phone or spcaker output. Not new but in excellent
condition. £8.10.0. Carriage 10/-. Few only.

‘aiRCRAET.

POLI g E
BROADCAS. 7' REC.

Listen to the thrills of Aircraft, Pilots and airports at work
Also Police, Fire, ambulance, Taxis and Civil Depts.
Ideal 2 metre Ham Bands. A fuily transistorised receiver
covering 97-150 Me(s V.H.F. broadcasts. Robust louvered
steel stove enamelled cabinet of hammer finish. Size
6 x 4 x 4in. Operates from a 9 volt battery that fits inside.
Speaker or headphone output. 8imple to nse. Worth over
£15. OQur Price #£8.10.0 carriage and insurance 10/-,
C.w.0.0rC.0.D.

This wonderful little set will provide hours of listening
pleasure. Listen to the thrilling sound of an SO8 at sea.
Super for listening to the Hams at work. A printed circoit
Jayout makes it simple to build in a short time. Fully com-
prehensive instructions. Employs the latest components
and transistors, Complete down to the last detail. An ideal
project for beginners. Price 85/- Post 5/-.

MINIATURE MOVING COIL SPEAKERS
13in. diameter. Only 3/6 each, p. & p. 1/6. Two for 8/6
post free. Four for 15/- post free.

12v MllLTI PBRPDSE

One of the most versatile relays
ever made. Operates from 6 volt or
12 volt A.C. or D.C. Consists of one pair of heavy duty
D.P.D.T. contacts which are ideal for switching up to 20
amps. Plus many low current switching contacts. Metal
base-plate. Ebonite terminal block. Ideal for aerial
changeover units. Car or house burglar alarms, model rail-
ways etc. Worth near]y £3 each. Size only 3x2 x2in,
approx. Special price of 17/8 each, p. & p. 2/6. Two for
80/-, post free

Again we have pulled off
another scoop purchase,
RBrand new parachutes direct
from the War Dept. Must
have cost over £25 each.
Highest quality manufacture.
11ft dia. giving over 100 sq. f6.
1n area. Complete with cords.
ete. Thousands of uses, Over
10,000 already sold. Un-
obtainable elsewhere at the ridicu-
lous price of 50/~ each, p. & p. 10/-,
or two for £5, post free, 8ix for
£12.10,0, post free. £22,10.0 a dozen, post free.

10 HENRY (6C m.a. ) SMOOTHING
CHOKES
Only 2/6 each, p.& p.1/-.Fourfor3/8,p. & p.1/-.

POWER CONVERTER (De-luxe model). 12 volt D.C.
input gives a 240 volt, 300 watt output enabling you to run
all your AC/DC equipment and fluorescent lighting.
Thousands of uses. Provides a portable Power Supply.
Contained in attractive louvered steel case. Complete with
leads and clips and full insiructions. As supplied to
Hospitals and Universities. Recommended price over £30.
Qur Price £5.19.6, carriage and insurance 15/-. Not to be
confused with Heavy Duty Dynamotor units.

GOI.I.APSIBI.E AERIAL |,

GLGSED 13" able highly

OPEN 5'-6 . efficient whip aer-

M‘/ ial. Made to exacting

specifications. Copper pla-

ted sections. Brass base. An ideal

aerial for TX/RX use. Easily adapt-

able for cars, scooters, walkie talkies

etc. Brand new in maker’s boxes.

Only £] each, post and packing 2/6.
Two aerials for 85/-, post free.

Introducing the range of KHORD ||
audio products we proudly present ||
the “Symphony”’ loudspeaker unit, |
This unit is & high class high fidelity

unit at an economical price. Size
24 x14 x10in. Hand made con-
temporary veneered teak or light
oak cabinet, with matching Vynair
front. Incorporating the fabulous
‘Wharfedale drive unit, An 8m,
speaker with dual cone, roll sur-
round. Freq. response 48-20,000
¢fs. Rating 6/10 watts. Ideal for all Hi-Fi arrangements,
Price only 11 gns., carriage 17/6. If purchasing 2 units at
once £21. Carriage 30/-. We welcome Trade enquiries.

3 WATT TRANSISTOR AMPLIFIERS
Operate from a 9 volt battery, Size only 3x2x1iin.
I-I/ighly sensitive. Worth £4.10,0, Our price 55/-, p. & p.
2/

TOP BAND TRANSMITTER
A fully transistorised compact transmitter for Licensed
Amateur use. Fully portable. Suitable for mobile use.
Fully Tunable 1.8 to 2 mefs. Contains R/F output meter.
Price £12.10.0, carriage 10/-. G.P.O. Licence required.

HANDY POWER PACK KIT
Consists of Mains Transformer, Silicon Rectifier, Electro-
Iytics, and choke ete. Also Robust chassis and full circuit
and instructions. Input 200/250v, AC. Output 260v. 75mA,
plus 6.3v. at 2 amps. Only 22/6, p. & p. 7/6. Assembled
32/8p. & p.7/6.

KHORD 15 WATT AMPLIFIER

Hi-Fi Transistorised Amplifier. Inputs for Mic. P.U.
Tape, Tuner, etc. Separate Bass and Treble controls.
Qutput for 3 and 15 ohm speakers. Suitable for Micro-
phone, or Guitar, pickup, Gram, Radio, or tape. Freq.
response 40-50,000 ¢.p.8. —3dB Hum Level. Operation
from standard AC mains. Size approx 10 x 3 x 5in. Ideal
for PA or Hi-Fi. Brand new and ready to use, Another
Scoop Purchase. Only £1110.0, Carriage 15/-. Worth
Double.

TALKIE- PHONESE?

A Two-way Intercorn Set. Ideal for all 2-way conu

Bulk purchase enables us to offer the following trans-
formers at a ridicuously low price. Made by a famous
manufacturer and fully tested and guaranteed.
CHARGER TRANSFORMERS. 0-9-15 volts. 2 amp.
9/8 each, p.p. 2/6. Two for 17/ post free. TRANSISTOR
POWER PACK TYPES. 6.8v at 2 amps. 5/8 each, p.p.
2/-. 12 volt at 2 amp. 12/8 each, p.p. 2/6.

SHIPPING BAND RECEIVER

Ligten to the thrills of an 808 at sea. Hear the worlds
shipping at work. Covers the complete maritime and
trawler band, Attractive hammer finished case a.pprox
7x5x%5in. A neat little . Fully ¢ it

9 volt battery fits inside. Spea.ker or headphone output
Brand new direct from the makers, Price only £8.10.0
c&rria.ge and insurance 10/-.

tion, indoorjoutdoor use, home/office use. They will Work
up to great distances. No G.P.0. licence required. Made to

high standard Government specifications. As used by
Tank Commanders. The complete set ready to use.
nothing more to buy. Batteries supplied. Bargain offer to
Practical Wireless Readers. The Set £2.10.0, p. & p. 16/-,

Callers welcome at this address:

@_fm BE SGIENTIFIC LTD

EPT. P.W.18, 24 CAWOODS YD,,
MILL STREET, LEEDS, 9.
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Opportunity of a lifetime!

Big price reductions on
top quality knights-kits

Easy to build. Designed to highest specifications.
Unbeatable quality and superb performance guaranteed.

KG980 Solid-State Steres FM

Receiver Kit
- Silicon transistors. Control facilities
F for phono and tape. Extra-wide power

Kit £55. 3. 6. Teak case extra £5. 15. 6.
(inc. PT.) Tuning heartextrag7. 18. 0.
(inc. PT.)

KG765A Solid-State Stereo
FM-AM Tuner

Frequency response 1dB, 20-20,000 Hz.
Hum and noise (f.m.) 55dB down.

Tuning heartextra10. 15. 4. (inc. PT)

KG795 Stereo Tuner

F.M. + 1dB, 30-15,000 Hz. Hum and
génlsgabetter than—50dB. Tuning rang:

i extra £5. 7. 6. (inc. PT.) Tuning heart
extrag6. 16, 0. (inc. PT.)

KG854 Sterec Amplifier
Advanced design. 14 transistors, 2

dB, 20-25,000 Hz. Kit £42. 9. 0. Teak
case extra £5 (inc. PT.)

KG964 Stereo FM-AM Receiver

For the perfectionist. Powerful
64-Watt-IHF Amplifiers, 46 semi-

extra £8. 12. 7. (inc. PT.) Tuning heart
extrag2e. 1. 4. (inc. PT.)

:KG790 Stereo AM-FM Tuner

4 22 Transistors. 14 diodes. Response
h z to 15 kHz. H
—60dB. Range 87-5 to 108-5 MHz. Kit

PT.) Tuning heartextra£20. 1. 4. (inc.
PT)

21 Circuit Transistor Lab. Kit

Complete with headphones and
photocell. Great fun and instructive.

on and off just by speaking! Kit
£7.19. 6. (inc, PT.) €

KG275A CdS Exposure Meter Kit

Takes accurate readings even in
6 to 12,000: shutter settings 1/4,000

light readings. Kit £10. 7. 6. (inc. PT.)
case £1. 6. 5. (inc. PT.) extra.

Basy credit facilities available, ask for detai

bandwidth and response. 240V. 50Hz AC.

Outstanding in weak signal areas. Kit
£34. 14. 2. Teak case extra £5 (inc. PT.)

€

MHz. Channel separation 30dB or
more at 1kHz. Kit £34. 14. 2. Teak case

silicon diodes. Full controls. Response
i

B, 50 H. 5 kHz, Hum and noise
£55. 18. 2. T'eak case extra £8. 9. 6. (inc.

Enables you to broadcast through any
nearby radio: turn electric equipment

moonlight. Covers ASA Speed Ratings

second to 30 minutes. Cine settings 4 to
128 frames per sec. Incident or reflected

Hard case £2. 8. 3. (inc. PT.) extra. Soft

1s.

12 Hobbies Sections New 960 page Hobbies Manual

- over 12,000 units & components for dozens of
Hobbies 16/6

Please send me: Free Knight-Kits brochure []
The new Electroniques Hobbies Manual. (16/8) []

Enclosed ig & cheque/postal order for 16/6 (which
includes the 5/~ pp) made pavable to
Electroniques (Prop. STC) Ltd.

Name.
Address........oooooooeeeeeeeeeeeeee

kenight-ki

Electronics (Prop. STC) Lid.,
I Edinburgh Way,Harlow, Essex.

Quality built-in,
built up by you.

PW5

=T=—rrTe=r -1 1 1] elecfroniques-l

612

Dept. No. V8

30/32, Shudehill 15, Whitechapel
Manchester 4 . Liverpool
Tel.061-8327710 Tel.051-236 0738

FREE GIFT OFFER OF A BRAND NEW WORLD FAMOUS E.M.I. FISK S0LARIS-

COPE VALUE £2.2.0 WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE

INSTRUMENT WHICH IS A BOON TO SHORT WAVE LISTENERS CLEARLY

SHOWS THE AREAS OF DAYLIGHT AND DARKNESS ALL OVER THE EARTH
AT ANY GIVEN HOUR

NEWMAR

SEND FOR A FABULOUS COLOUR ILLUSTRATED SOUND AND
SCIENCE CATALOGUE, 88 PAGES CRAMMED WITH PICTURES AND
INFORMATION ON ALL THE LATEST ELECTRONIC AND SCIENTIFIC
GADGETS, ACCESSORIES ANO EQUIPMENT. ONLY 1/6. P. P. 1/-
FULL PRICE OF CAT. CREDITED ON EVERY ORDER OF 30/- & over.

SYNCHRONISE your TAPE RECORDER with your SLIDE PROJECTOR with an
ORTOSLIDE UNIT. Fits any tape recorder, 2 or 4 track. Can be fitted in minutes
List Price £8.17.6, Our Price ONLY 59/11 P. P. 2/.. Send 8.A K. for Leafiet.
PICK-UP CARTRIDGE REPLACEMENTS (for all Record Players) ACOS GP/67-2
MONO 17/6. ACOS GP/73-2 STEREO 30/-, ACOS GP/91-1 MONO-DE-LUXKE 21/«
SONOTONE STA CERAMIC STEREO 37/6. SONOTONE 9 TAHC CERAMIC 58/6.
COLLEL 8CUI STEREO CRYSTAL 49/11. BSR SXIM STEREO CRYSTAL 48/6.
PHILIPS GP316 39/11. MONO and STEREOQ ACOS GP93 STEREO 46/~ P. P.9d.
Finest Quality British made MYLAR ing Tape. Fully Yn Cartons.

3in. 225ft. Message ... 56 Sin 11200z, Long s Play . 21,396

in. . Long Play . ~
PloCe 001 St ey 10/6  5in 12001, Double Flay 5/6
53in. 8501t. Standard Play. 18/- 53in. 18001t. Double Play 3/
7in.1200£t. Standard Play. . 1818 7in. 2400ft. Double Play .. 27~
Sin. $00ft. Long Play ........ . 1818 Leader tape various colours ...  2/—
P. & P. 1/- per reel. Four reels and over post paid. Tape splicer 17/8 plus P.P. 1/-

POCKET MULTI-TEST METER. 1000G per volt. Voits 0/10/50/250/500/1000 A.C.
and D.C. Current; 0-1-100-500mA.. Resist; : 0-100k Q. C lete with test prods.
instructions, 39/6, P. P. 1/6. De-Luxe Model, mirror scale, 49/6 plus P. P. 1/6,
ITESTER—Pocket size: with built in meter protection. Wide angle, jewelled .
metermovement.20,000  per volt D.C.10,000 Q per volt A.C 19 ranges— 0,5, 25
50, 250, 500, 2500 volts D.C. 0, 10, 50, 100, 500, 1000 valts 0-501.A-2-5
250mA D.C. @ 0-6000 Q-6 megohms, 10y F—0-001 mF ~—20 to -+22dB.
Mirror Scale. Complete in cloth-lined leather case with carry strap and test leads.
Exceptional value at £4.11.6 P. P. 3/6. -
TRANSISTORS: Some popular types from our range; 0C44 and OC45 8/6 each.
0C71 2/8. 0C72 8/6. OCS1 and OCS1D 8/« each. OC189 8/9, OC170 8/8. AF117 4/-,
026 7/6. GETS 5/9, General purpose Approx. OC71 1/- each.
NEW HIGH FREQUENCY TRANSISTORS . Sinclair ST140 4/-; 8T141 §/-, both
eapable of operating up to 700 Mc/s. ALSO MAT100 7/9. MAT101 8/6, MATI20 7/9.
MATI121 8/6, ADT140 15/-. All transistors post. 6d.up to 3. Over12 sent P. P. paid.
BATTERY ELIMINATORS, replacement for PP9, 20/11 P.P. 2/-; PP3, 18/11 P.P. 1/6.
MINI-MOTORS 3V to 4-5V operation. Ideal for mini-racing cars, etc. “Large” {11/ %
?/10 X 13/5in.) 811, Medium (1 X 3/, x 11in.) §/8. P. P. 9d.
GENUINE DIAMOND STYLUS at 7/11 plus 6d. P.P. as replacements for the following
popular types: BSR TCS8LP—BSR TC8 STEREO—BSR TCS LP/STEREO—COLLARO
STUDIO 0” LP/RONETTE—GARRARD GC8 LP—ACOS GP65/67? LP—RONETTE
BF40/LP—GARRARD GC2 LP. Bapphire also available at 8/11 each. .
SPEAKERS. 12in. round high quality British fitted tweeter cone, 6 watts, In 39 or
150, 45/-, P.P. 3/6. ROUND 12in. R. & A.3Q, 85/-. P.P. 3/6. Many other speakers
available. 8in. 3 or 15, 29/6. 10in. 3 or 15Q, 35/6. 10 watt bass speaker by E.M.I.
18in. x 8in. 15Q, 39/11. With double tweeter. Very sensitive, 79/11. P. P. 3/6.
TWEETER. 23in. Black plastic cone, Square Frame, E.M.I.3Q, 12/8,plus 1/6 P.P.
MICEOPHONES. LAPEL/HAND MIKE—1}in. dia. Lapel Clip, ideal for tape record-
ing. Very sensitive, 7/6. P. P. 1/~. Similar but stick type AM4, 14/6.
CRYSTAL HAND MIKE. Robust and sensitive. Cream plastic case. Just the thing
for tape recorders, 8/6, P. P. 1/6. 8imilsr with ‘built-in stand, 10/6.
STUDIO CRYSTAL MIKE, Professional, Oreni-directional, providing features usually
only available at many times the price. Sensitivity—60dB. Response—50-12,000
c.p.s. Black Plastic with punched chromium case, swivels, stand-holder and shielded
cable. Only 48/-, P. P. 2/-. The stand below fits this mike (as well ag many others).
ACOS M1C 40—World famous Desk Mike. 16/6 plus P. P. 1/3.
ACOS MIC 45—Splendid Curved Hand Grip Crystal Mike, 18/3 plus P. P. 1/6.
ACOS MIC 60— Stick’’ Type Crystal Mike, 21/3 plus P. P. 1/6.
ACOS 39-1—High Quality Stick Mike. High Impedance, 83/-plus P. P. 1/6.
'ACOS ROUND Crystal Mike insert, 13in. dia., 7/6. P. P. 8d. .
TELESCOPIC FLOOR STAND, HEAVY BASE. Standard thread, ext. to 4ft. 7in.
49/6. Carriage and Packing 4/6. Desk stand for stick mikes, 7/6.
SIREN MODULES. Encapsulated solid state circuit. Only requires 30 speaker, switch
and battery (9v.) to complete. Give screaming siren note. Special half price offer.
List 25/-. Our price 12/6, p.p. 1/-. Make ideal burglar alarm or warning gystem.
INTER-COMMS—DE LUXE TRANSISTORISED PHILIPS “VOXIPHONE” 2-Way
With cable. Uses PP5 batt. List Price 6 gns. OUR PRICE 59/11. P. P. 2/—.
AMPLIFIER, Compact for use in mains portable grams 63 x 21 x 5} in., vol.and tone
eontrols attached by fiy leads, over 2 watts output, 58/6. P. P. 4/6.
4 TRANSISTOR 83W AMPLIFIER. Size 2} x 2§ x 1}in., 3, 8 or 150 cutput, 9 volt
battery operated. Highly sensitive. Price (less battery) 52/6.P.P.1/6.
NEW MODEL FIELD STRENGTH METER. Range 1 to 250MHz. £3 P. P. 2/,
NEW MODEL HI-FI 3-WAY VARIABLE CROSSOVER NETWORK. 63/- P. P.2/6.
LATEST MODEL RESISTANCE SUBSTITUTION BOX, From 150 to 10,0000 low.
range. 156K Q to 10MQ high range. £2 P. P. /-, {with leads)
HI-FI TWEETER 150 10 watts Mod. CT10. Spee: 1,5000Q 16,000 c/s sensitivity
1044B. 31/6. P.P. 2/-.
CAR REAR SEAT AUTO SPEARER KIT with wire and switched junetion box. For
instant select. F. & R. or both. Suit all cars. 22/6, P.P. 3/6.
CAPACITANCE SUBSTITUTION BOX, Range from 0001 mfd to 22 mfd, complete
with leads. 25/, P. P. 2/-.
ALL PURPOSE TEST LEAD KIT for the radio amateur, with leads, test prods, spade
terminals and croc clips. 12/6, P. P, 1/6.
ARET DYNAMIC MICROPHONE DM155 50K imp, black crackle finish, with wind-
shield. Very robust, ideal for ontside use. £2.13.6. P.P. 3/-.
GUITAR CONTACT MICROPHONE clips into instrument cutout. 12/6, P.P. 1/6.
HI-FI STEREO HEADPHONE. 150 1 Forhi-fl i and tape recorder
monitoring. Complete with leads and stereo jack plug £4.15.0. P. P. 4/6.
VERNIER DIALS. Universal mounting for standard in. drives, 2in. diam. x lin
deep, 10/6. 23in. diam. x 13in., 18/~ P.P. 1/6.

TERMS, Cash with order. No C.0.D, Order total £5 and over sent carriage paid
(excepting record player decks where carriage is shown). Guaranteed money refunded
if goods returned perfect within 7 days of despatch.
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MONTHLY NEWS FOR DX LISTENERS

Times GMT

THE BROADCAST BANDS

m | Frequencies in kc/s

by CHRISTOPHER DANPUR

here are this month’s propagation predictions
for the main circuits to the U.K.

West Africa: 0800-1400 25, 21, 17 and 15Mc/s;
1400-1600 25, 21, 17, 15 and 11Mc/s 1600-1800 25, 21,
17, 15, 11and9Mc/s 1800-2000 21, 17, 15, 11, 9, 7, 6, 5
and 4Mc/s 2000-2200 17, 15, 11, 9 7,6, 5 and 4Mc/s
2200-2400 15, 11, 9, 7, 6, 5 4’and 3Mc/s 2400-0600 11,
9,7,6,5,4 and 3Mc/s; 0600-0800 15, 11, 9 and 7Mc/s.

South Africa: 0800-1400 25, 21 and 17Mc/s; 1400-
1600 25, 21, 17 and 15Mc¢/s; 1600-1800 25, 21, 17, 15 and
11Mc/s; 1800-2000 21, 17, 15, 11, 9, 7 and 6Mc/s;
2000-2200 17, 15, 11, 9, 7, 6 and 5Mc/s; 2200-0200 15,
11, 9, 7, 6 and 5Mc/s; 0200-0400 11, 9, 7 and 6Mc/s;
0400-0600 11 and 9Mc/s; 0600-0800 15Mc/s only.

East Africa: 0800-1400 25, 21, 17 and 15Mc¢/s; 1400-
1600 25, 21, 17, 15, 11 and 9Mc/s; 1600-1800 21, 17, 15,
11, 9, 7 and 6Mc/s; 1800-2000 17, 15, 11, 9, 7, 6 and
5Mc/s; 2000-0200 11, 9, 7, 6 and 5Mc/s; 0200-0400 11,
9, 7 and 6Mc/s; 0400-0600 11 and 9Mc/s; 0600-0800
21, 17 and 15Mcf/s.

South Asia: 0600-1000 25, 21, 17 and 15Mc/s; 1000-
1200 25, 21, 17, 15 and 11Mc/s; 1200-1400 25, 21, 17,
15, 11 and 9Mc/s; 1400-1600 21, 17, 15, 11,9, 7, 6, 5, 4
and 3Mc/s; 1600-1800 15, 11, 9, 7, 6, 5, 4 and 3Mc/s;
1800-2000 11, 9, 7, 6, 5, 4 and 3Mc/s; 2000-2200 11, 9,
7,6, 5 and 4Mc/s; 2200-0200 9, 7, 6, 5 and 4Mc/s; 0200-
04009, 7, 6 and 5SMc/s; 0400-0600 11 and 9Mc/s.

South East Asia: 0600-1200 25, 21, 17 and 15Mc/s;
1200-1400 25, 21, 17, 15, 11 and 9Mc/s; 1400-1600 25,
21,17, 15,11, 9, 7, 6, 5 and 4Mc/s; 1600-1800 17, 15,
11, 9, 7, 6, 5 and 4Mc/s; 1800-2000 11, 9, 7, 6, 5 and
4Mc/s; 2000-2200 11, 9, 7, 6 and 5Mc/s; 2200-2400 11,
9, 7 and 6Mc/s; 2400-0400 SMc/s only; 0400-0600
weak signals on 9Mc/s.

North East Asia: 0800-1100 25, 21, 17, 15 and 11Mg/s;
1100-1200 17, 15 and 11Mc/s; 1200-0200 11 and 9Mc/s;
0200-0600 11Mc/s only; 0600-0800 15 and 11Mc/s.

‘ ‘ T ELL, the cold winter days are with us again, and

Australia (via Asia): 0600-0800 21Mc/s only; 0800- .

1000 25, 21 and 17Mc/s; 1000-1200 21, 17 and 15Mc¢/s;
1200-1400 21, 17, 15, 11 and 9Mc/s; 1400-1600 17, 15,
11,9, 7, 6, 5 and 4Mc¢/s; 1600-1800 15, 11,9, 7, 6, 5 and
4Mc/s; 1800-2000 11, 9, 7 and 6Mc/s; 2000-2200 9Mc/s
only; 2200-0600 01rcu1t cIosed

West Coast of South America (North of Chile): 1200-

1400 25, 21 and 17Mc/s; 1400-1800 25 and 21Mc/s;

1800-2000 25,21 and 17Mc/s; 2000-2200 17 and 15Mc/s;
2200-2400 15 and 11Mc/s; 2400-1000 11 and 9Mc/s.

HAPPY EVENT!

On November 18th, the “Happy Station’ programme
of Radio Nederland celebrates 40 years of short wave
bands broadcasting. This programme is today still

produced and presented every Sunday by Edward
Startz and is believed to be the longest running short
wave radio programme.

The secret of its popularity is that it keeps politics
out of the programme, and just plays music for all
tastes, and at the end of each programme there is a
mailbag with answers to listeners’ letters. On November
17th there is a special anniversary programme, so be
sure to listen, as there is a special QSL card for the 40
years’ celebration, and also a special leaflet has been
issued telling in bnef about the history of the Happy
Station programme.

You can hear the Happy Station every Sunday in the
British Isles and Western Europe at the following times,
1030-1150 GMT on 11,730 or 9,715, 6,020 and 5,980
and from 1430-1550 GMT on 6,020.

Now on to this month’s DX-tips.

EUROPE
Sweden:; Starting November 3rd, Radio Sweden trans-
mits its morning programmes to Europe from 0930
onwards on 6,065, English is at 1100-1130.
Switzerland: The evening programme to the British
Isles from the Swiss Shortwave Service, Berne, is now
heard on 9,665 and 6,015 from 1930-2030.

AUSTRALASIA

Papua: Radio Milne Bay with 250 watts is now on
3,235 in English and Pidgin from 0700-1200 and 1700-
2000.

AFRICA

Angola: Emissora Oficial, Luanda, now operates on
4,820 with 100kW from 0500-0745 and 1855-2400, on
Sunday mornings does not close until 0200.

Somali Rep: R. Somali, Hargeisa, now operates on the
new frequency of 11,675, heard recently around 1500.

CARIBBEAN AREA

Haiti: Radiodiffusion Haitienne has been heard on a
new frequency of 5,075 at 2330.

SOUTH AMERICA
Chile: La Voz de Chile, Santiago, has been heard on
6,150 in parallel with 9,690 at 0400.

Uruguay: Radio Oficial, SODRE, has been heard
again on 15,272, transmits daily from 1130-0230.

Many thanks for tips this month to Sweden calling
DX-ers. Deadline this month is November 10th, 73.
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THE AMATEUR BANDS

by DAVID GIBSON G3JDG

any luck the summer doldrums should leave us
and the bands can get crackmg

THE autumn has arrived—thank goodness. With -

Twenty metres has of course, proved its worth

'bemg almost 2 24 hour band. Ea.rly mornings are -

the time to catch Pacific DX—VK and ZL, with the

smaller islands commg in quite consxs’cently, VR6
- and KHé6, KB6 etc, ' _ _

.. Top band, after faithful service as a favourite
talk—m band for summer mobiles, can . now get down
to the more serious business of the winter trans-

atlantics,” You’ll need to be able to read c.w.. for .
- these but the callsigns are usually sent very slowly—
5 wpm. Listen around band edge from 1:800 to .

. 1-805ke/s for W and/or K- stations

Ten metres, definitely the biggest disappointment,
has stirred a little. Openings to Africa have appeared
and even a South American path opened up on a
‘couple of occasions. Theére are  a number of local
G nets on ten, so it might be worth a listen .to keep
up to date with local Ham news. Leicester has such
-2 net-and; so I hear, does Hatfield in Hertfordshire.

No news of any ‘exotic expeditions have come in.
- J. Moore (Leicester) queries LG5L.G heard in QSO
“with FOJH. He called himself “Ernie’* and claimed

to be-at a children’s home in a “small Scandmavxan' o

state” (probably Earls Court‘)

‘and patience to spare, he recommends 40 metres. The
DX is certainly there, as I've mentioned before, and

- the band should 1mprove now the colder weather is

' here

Loes

Ken, GSAPJ (E. 10) noted my remarks re two metres '

and promptly sent in-a log. He: doesn’t specify ‘the

gear or the antenna but it should be pretty good -
judging by the log—DLOER, F5NS, F9FT, FONL, -

- GWSBI, GW8UM, ON4RY, PAOAFG, PAOCML,

PAOVVH. Ken. tells of G3PFM hearmg an EA3 on

the ba.nd.

M. Pasek (Notts) QP166 mto an’ HRO w1re’

“X” beam for 7Mc/s logged ‘thi§ bunch on. 40

between 0600 and 0730, all 5.5.b.—CM2DC; CO2FA, .
HK6BMS, PYICLI, VK2AGW, WK2BKL, VK3-
'AHT, VK3XM, ZLIAGD ZIL1AQ, - ZLZAAG '

ZL3DD, 8P6AN(cw) On- 80, hlS best were—
Z1.2BCG and ZL3RK, both ssb ' .

K. Proctor (Yorks.), HAS00 plus pre-selector 20ft

base—loaded vertical (homebrew) plus a.t. u. winkled

(zone 33) OX3DX PY7LAV TLSBD {(at 5'and 9.

plus 15dB), VKSOZ VPZKF 'YV4QB, YV5CIL,
ZCAMO, ZS1JA, 3A2MIC, 4X4TB; SASXO (am.), -

4UIITU 8P6BH, SM2DQ, 9QSEP, 9Y4KR, 9Y4TO...

A very f.b. log and certainly beats my best on 40
“Any other braves hke to have a go" . 5

614

" the s.s.b. -
- HBOLL, HBOAAI, G30DO/KL7, HC4WM HS3HB -
_ JAZBTV JXIDM (Jan Meyen—I hope!), KIFNA/

- VKSXW,

' R HL9KW HPICT HR6EB
K. Proctor (Yorks) says that for- anyone w:th tlme ,

© “VR2CC, VR6TC, ' VS5AT
" VS9MB (Maldlves), VU2DKZ XWBAX, YSIXEE
- ZD3D, ZDS5V, ZD8Z, ZEICS, ZPSKN 3V8AA
-'--4A1WF
6W8AL
- 9GIDM 9J2BC, 9K2BC, 9M2DQ, 9Y 4GS, 9VINY
'You should have seen his log for twenty!: - . :

20 15 and 10

The old favourites, 15 and 20 have supphed a
steady stream of DX for the past few months, _

X Moore (Leicester), CR100/2 plus 60ft. end fed, -
says his station cost him about £14, so listening -
in on 14Mc/s makes it a quid-a-meg? Pickings from
log—CE3FI, EP2DA, FOHI/FC/M, -

KG6, KH6BX, KL7GCK, KP4AST, PY2BNQ,

‘TG9AG, VE3EQK, VE4CN, VK2LT, VK2APP,

VK3BM VK4DO, VK5WO, VKT7RX, VQSCS |
M aurltlus) VR6TC ZLZAAG ZL4BX 3VBAA,
4A1FFC, 4X4YL.

.S, Mummery (Bromley) has attamed the ripe old_ o

. age of 13. He roams 20 metres with a B34 and 'a

- 66ft. end fed. Not content with this he logs stations

.. to wit—CR4AJ, CTITU, EA4DO, EI7AY, HBOLL,

IP10OK, KH6BX KZSTI LXISL, TF2WKP,
VK2AFN, VK3AOF VK3AOV/P ' VK4GY
VK7SM, VP9MI - VRETS, VS9MB

ZB2AY, ZLIDAS_ ZLZABY ZL3DO 4UIITU

4X4YP, 5A3I.

P, Baker- (S. Wales), HE?30, 150ft long wire,

-' shovelled up a nice haul on 15 metres-—CElDF
- CEOAE,, CO2FM, CP6HI,
-CRQAK, CT2AV DUIFH EA9AQ EL2B,

CR4BC, - CRS5SP,

EP3AM, HBOAAL, HKZRB HKOBKX (San And:res)
"HV3S8J, KAIIJ,
KG4AM KH6BX, KP4BCL, KR6KN, KV4DB,

-’-LUIDAB MP4MBC, OA4NG OXSDX PXIYY
"SVOWN, TIJIAL, TUZBQ VK2AGW, VE7LB, = - -
. G3UHR/VO2 VKQDS VP2DAJ, VPSJH (South =~

VRIL,

VQIDH (Seychelles
VSGDR

Islands)
(Brunei),

Orkneys),

SHBJ L, 5N2ABF
8P6CC, KOBAC/ 8P6

5Z41.G,
8RI1P,

5AITG,
7Q7AM,

-W. Thomas (Worcester) sends in the best 10 metre

log. Yes, there are signals there. Bill used a BC348
- with an 'RF24 plus 50ft. end fed to hook—CR6KI, . ' .
- OD5CS, ZEICB, XE2JA, ZSIJA, 9GIFL, all. on -
_am. On ssb—CRGJI CR7IC, CX8DM, ET3USA '
""HS1AF, - KV4AD,: KZSAO LUBDTV LU7CK,
" VPSIC, ZD7DI, ZD9BE ZSZLM ZSSLB ZSGBCI
-4A1WS SZ4AA 7Q7WW 9] 2BK 9K2BV. If you .
"didn’t do quite so well on ten don’t worry—l hstened .
- at just the wrong times too. .

' CONTESTS

out these on 40 5.s.b—CT1GD, CT2AP: CE3DM. . Six .. contests; chalked up on my shack wall.

CNBAW, EA3JE, ET3USA, HBYAIW, 111)/P—IP1:

November 9th—10th, R.S.G.B. 7Mcjs DX’ Phone

~:Contest; 9th—11th, ARRL - SSB. Phone Contest; -
. 16th—1 7th
“ARRL SS Contest (c.w.): 23rd—24th, CQ WwW DX '

- -Contest (c.w.);- December Ist, fourth 70Mc/s C.W.
contest.

second 1-8Mc/s Contest; 16th~—18th

Please drop me a line. if you hear anythmg of’ :

'-lnterest. Deadline thxs month is- the 18th. -



NEW—FIELDMASTER CASSETTE TYPE
TUNER PACK.

The best
of its

top grade
transistors.
Fits in
place of
tape
cassette
and con-
verts recorder
to radio reception.
Covers full medium

wave, battery opera.ted Highly sensitive
circuit. £4.19.8, P, 2/6.

FEW ONLY—MAGNAVOX 4 TRACK
TAPE DECKS £16.19.6, Carr. 12/6.

NEW—ADASTRA “DOUBLE 5" STEREO-
AMPLIFIER,

10 tran-
sistor

NEW STEREOIMONO
HEADPH

SDH-7. Soft rubber
earpieces with slide
switch for monof
stereolisteningand
ind. vol. controls.
Impedance 8-16
ohm. Freq.response
25-15,000 cps. With
lead and stereo plug.
£6.6.0. P. & P. 3/6.

STEREQ
HEADPHONES
Giiil.

a2 With soft rubber
{ earpieces.Impedance

8-16 ohms. Frequency
response . 23-13,000¢ps.
With lead and stereo

plug.
£3.19.6. P. & P. 3/6.

SINCLAIR 212 12 watt inte-
grated amp. and pre-amp.
Size 8 x 1% x 1}in. Ready
built with manual £4.9.6.
P. & P. 8/6

STEREO HEADPHONE
JUNCTION BOX.

to be nsed with any
COrpor-

cartridges, tuner and mxcrophone Output
5 watts per channel. Complete with opera.
ting booklet. £12.19.6. P. & P. 4/6.

“ADASTRETTE"”
2/3 watt
Record
Player
Amplifier.
ECL82 and
X Z80 valves. Output imp 3/5 ohmas. Eagy to
fit into cabinet.Separate control panel with
on/off, volume and tone controls. Complete
with instructions £4.7.8, P. & P. 4/6

NEW—7-TRANSISTOR
RADIO KIT. Complete kit
with all parts and easy to
follow imstruction book.
Covers full medium wave.
Speaker and earpiece. At~
tractive case 7§ x2%x13in.
with carrying strap. 79/6.
P. & P. 3/6.

SHIRA 62D MULTI-
TESTER 0,000 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 (10,000

o Resistance:
#-6K, 0-6mg (300 ohm and
80X at center scale}. Capacitance: 10F to
*001F. *00LF to -1F. Decibels: —20 to +
22dB. Bize 4% x 31 x lin. 69/6. P. & P. 3/6.

TTC.C1001 MULTI-

TESTER in leather
cage. 20,000 opv. AC
volts 10, 50, 250,
i 1000v, DC volts 5-25,
125, 500, 2500v. DC
Current 0-50A, 0~
250mA. Resistance 0-
60K, 0-6 Megohm.
Decibels 20 to
1 +22dB. Size of meter
43 3§ xlin.  85/-,

& P. 3/6.

GARRARD DECKS
1025 Stereo/mono cart.
2025 Stereo/mono cart
3000/8 Stereo/mono cart.
3000/D Stereo Diamond ca:
SP25 less cart. ...........
8P25 Deram Stereo cart.
AT60 less cart...........
AT60 Deram Stereo cart.
AP75 less cart
SL75 less cart.
8LY5 less cart. .
All plus P. & P. 12/6.

PEN—OUR NEW
‘I‘\IgYVFloDemonstratmn Room
* Recording Tape Bar
+ gcientific Centre—w

selections of Micr
Binoculars, Telescopes.
At 18 Tottenham Court Rd.

onderful
oscopes,

w1

ates amplifier leads,
speaker terminals,
jack socket and
speaker/headphoneswitch. 29/6.P. & P. 2/-,

.;.. E. 1811 PHONO
PRE-AMPLIFIER.
Size 2x1x %m
bmlt-m R.IAA
en-

COMPACT 2-WAY INTERCOMS.

For table or wall mounting. 3mart two tone
grey cases size 3% x 1% x2%in. Complete
with lead, staples and 9v battery. 49/6.
P. & P. 3/6.

transistor
equipmentto
be operated
from AC
mains. 6/9/
12v_ output
selector switch and on/off switch. Grey case
gize 4 x 2% x 2in. complete with mains lead,
ting leads and instructions. 59[8.
P.& P.3/6. e

NEW—
SINCLAIR

=10,

INTEGRATED
CIRCUIT 10 watt Amplifier. Size only
1x%0+4 x 0+2in. A true hi-fiamplifiercom~
plete with manual giving details of a wide
range of applications and instructions.
Guaranteed 6 years. ONLY 59/6.
P.&P.1/6.

NEW—VHF AIRCRAFT
BAND CONVERTOR.
‘When placed within lin.
of & MW band radic full
coverage of VHF Air-
craft Band 108-135Me/s.
can be obtained. All

’ abung low output
magnetic pick-up cartridges to be amplified
up to 1 volt. Input 100X ohm; Gain: 28dB;
Max. output: 3; Max. Input: 50mV; Dis-
tortion: 0 15% (at 1v Ievel) Powersupply
9-12v.29/6. P. & P. 2/-.

E.1312. TAPE PRE-AMPLIFIER. Incor-
porating N.A.R.T.B. curve characteristics,
this amplifies tape head signals up to 1 volt
within the frequency range of 30Hz-
15K Hz. Input imp 100K ohm; Gain: 26dB;
Max. output: 2v; Max. Input 50mV; Dla-
tortlon 0 159, (at 1v level) Powersupply
9-12 voits, 28/6. P

E. 1313 MICROPHONE PRE-AMPLIFIER.
Enables a low output microphone to be
used with an amplifier or radio. Input imp.
100K ohms; Gain: 28dB; Max. output: 3v;
Max. input: 50mV; Distortion: 0-159% (at
1v level); Freq. res. 10Hz-50KHz. Power
supply: 9-12v. 29/6, P. & P, 2/-.

E.1814. POWER AMPLIFIER. When used
in conjunction with E.1311, E.13812 and
E.1313, units this amplifier module pro-
duces about 300mW outp it for spe&ker
connection (8-16 ohms), wi

for an output transformer. Input i 6
1,000 ohms; Gain: 20dB; Qutput: 300mW;
sttortxo 13% (at 200mW output level).
Freq. res. 50Hz-10KHz, Power supply:
9v Current 20mA at no signal, 80mA at
max.output.28/6, P. & P, 2/-.

E.1815, ELECTRONIC ORGAN TONE
OSCILLATOR, Used in conjunction with an
organ keyboard, variable resistances and a
9 volt power supply, this module acts as
the i unit for an ic organ.
Tone Fregquency: 200-1,000Hz; Output:
80mW; Current: 16mA. 85/-. P. & P. 2/-.
E.1318. MORSE CODE OSCILLATOR. A
transistorised morse code oscillator (buzzer)
to be used in conjunction with an operating
key. Suitable for direct conmection to a
loudspeaker. Tone freq. 400Hz; Power
output: 80mW; Power supply: 3-9v.
Current:45mA. 25/~ P, & P, 2/-.

E.1317. WIRELESS CODE OSC!LLATORI
TRANSMITTER. Can be used with
ordinary AM radio receiver for modula-ted
signal transmissions, and for bench trouble
shooting when servicing. Trans. freq:
400Hz-30MHz; Tone freq: 400Hz; Power
supé)ly 2;)v DC Current : BEmA 25/-,
E.1318. DUAL LAMP FLASHER. A
switch module for electronically alternat-
ing two miniature bulbs, 6V, 100-200mA.
Ideal for models, toy boats and planes,
displays, waming and security devices,
communication signals, ete. Flasher time:
1 sec; Power supply: 8v DOC. Current:
150mA; Lamp: 6V-150mA.25/-. P. & P. 2/-

9v battery
operation Fully tunable.
183in.x 7 section tele-
scopic aerial. Size 4 x 23
* 1%in.79/6, P. & P. 3/6.

4AMPBATTERY
CHARGER.
Smart hammer
x grey case.lyin,
2N\ meter. 6v aud
12v switeh-
ing. Safety
fuses and heat vents.
Complete with 5ft. three core mains lead,
5ft.red and black battery leads with heavy
duty crocodile clips. 59/6. P. & P.4/6.

‘With combined
emergency warn-
ing light system %
Fits any 6v or 12v car.
‘With switch panel alarm
unit and fitting mstructions.
89/6. P. & P. 3/6.

y NEW TRANSISTOR
4 CHECKER
For measurmg alpha,
beta, and Ico. factors of
transistors also for check-
[ ing germanium and sili-
con diodes. Internal 9v.
battery. Wide reading
gcale. Moulded case size
7x4} x 8lin. Ranges:
Alpha 0-7-0-9967; Beta
0-300;Ico0-50A-5,000A.
iode Test: Forward
and reverseinternalresistance. Resistances:
200 ohm-1 megohm. Complete with con-
nectors and instruction booklet. £7.19.6.
P.&P.8/6.

EAGLE TT.144 TRANSISTOR TESTER.
Tests in-circuit or out of circuit. Identifies
PNP and NPN types. Indicator lamp pro-
tvides Ppositive information on the following
ests:

‘Electrode open circuits and current drain.
Provides reliable GO-NO-GO tests at prac-
tical collector currents of from 5mA-50mA
or more on power transistors.

With accessories and instructions, Size
3 % 61 x 23in. £4.19.6. P. & P. 3/6.

LIND AIR (OPTRONICS) LTD.

18 Tottenham Court Road, London, W.1. Tel:
25 Tottenham Court Road, London, W.1. Tel:
53 Tottenham Court Road, London, W.1. Tel: 01-580 4534.
Open 9-6 pm Monday to Saturday Open Thursday until 7 pm.

01-580 2255.
01-580 7679..

“HI-TEN” LOUDSPEAKER
British made full range
10in. unit handles up to
10 watts. Ceramic
magnet. Freq. response:

lines.
P. & P. 4/6.

§-DeC BREAD
BOARD

Bolderless breadboard panels, for fast re-
liable component connections.
Single DeCs. One 8-DeC with Control
Panel, Jig and Accessories for solderless
connections to controls, etc., with booklet
“Projects on 8-DeC’’ giving construction
etails for a variety of circuits. 28/8
P. & P.2/6.
2 DeC KIT Two decks, control panel and
with tray
and lid a,ll m a black plastic box. Instrue-
gox;‘spand project book included. 69/6
4-DeC KIT. Four S-DeCs with two Control
Panels, Jigs and Accessories and the book-
Iet “Projects on 8-DeC” all contained in a
strong attractive plastic case. Ideal for the
professional user. £5.17.6. P. & P. 3/6.

8 in 1 ELECTRONIC KIT

‘Build nine different projects from one basic
kit—no mechanical knowledge required.
Build a Police Siren, Metronome, Morse
Code Amplxﬁer, Electromc Massager, WIiT
Ir , Radio Telephone, One tran-

sistor Radw, Two-transistor radm, Elec-

tronic Music. Kit. Completely safe-operated

on 9v. PP3 battery. Complete with simple

step by /step instructions. ONLY 68/6
. & P.5/-

SOLDERING
GUN

With interchangeable
tips, extension barrels,
comfortable grip with
4rigger control, *“U” shaped
84in. bit to minimise wear.
nght beam is automaticatly
directed on to end of bit when ON/OFF
trigger is in use. Complete with 2-pin plug
230-250 volts. Spares available. 85 watt
element.49/8 P. & P. 2/6

“ADASTRA"!
SOLDERING IRON.

30 watt. Employs its pro-
tective cover as a handle.
AC 230/250v. Adjustable bit.
With 4ft. lead .

Spares available
12/6 P. &.P. 2/6,

EMI COMBINATION
LOUDSPEAKERS.

1334 x 8%in. eliptical with
two 2}in. tweeters.
ohm impedance. Power
handling 10 watts. Brand
new and guaranteed. 99/6,
P. & P.7/6.(Alsoavailable
without tweeters. 59/6.
P.& P.7/6)

/\
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£S.10-15

LOUDSPEAKER

As described in
“Wireless World"’
and much praised
by Hi Fi News,
October.

A revolutionary advance
in design logic

in the Peak Sound ES.10-15, fow priced components are combined in an original way
to produce a loudspeaker so startlingly good that it has no difficulty in comparing with

rirst cLASS PREGISION rooL

THE HEATHCRAFT

Mini-Dnill

witH 6 MINI-TOOLS For ]
precision drilling
grinding, polishing
etching, cutting
gouging, shaping

SUPER MODEL 5in. long.
Powered by a 9/12 volt external
battery, completely portable,
shockproof. Indispensable for
printed circuits, model making,
precision engineering, car main-
tenance, optical work and
every job where a tool
with exceptional accu-
racy, power and speed
is required. Fully guar-
anteed. STANDARD
Mini-Drill with smatier
motor 39/6 p & p 1/6.
C.W.0. to; Dept. L2
Heathcraft Metal Products Ltd
54 Poland St., London W.1.

speakers costing six or seven times as much. Mr.P. J. B fail, world r ised for
his work on tone control systems, designed and describes this speaker in ““Wireless
World" August and September Issues, and Peak Sound are privileged to offer the
designer-approved bly exact to specificati

Response 60-14,000Hz (100-10,000 - 3dB). Loading up to 10 watts R.M.S.; impedance
15 ohms. Performance is characterised by exceptional clarity and definition at all
frequencies. Both size and cost make the £S.10-15 ideal for stereo. Full, simple

with each L
B ] Ul ] 7!1
natural Afrormosia Teak, ail parts

cut and drilled. £6.15.0 Carr. paid in UK
Cross-over choke for using ES.10-15 with additional woofer £1.2.6.

HI FI NEWS, REVIEWING THE ES.10-15
SAYS

“The tmmediate Impression was of a thoroughbred speaker, smooth and effortless
and unbetigvable that there was not a tweeter. Voices were uncannily real. Congratu-
lations Peter Baxandall and to Peak Sound for making this kit available.'*

Peak Sound products incfude “Cir-Kit" adhesive copper strip for circuit
building; a new super high fidelity 10 watt lifier for the constructor etc.
from dealers, orin cases of difficulty please send direct. Trade enguiries invited.

PEAK SOUND (HARROW) LTD. g
32 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Telephone_ EGHAM 5316 a

.-——————————————————'———1

TO PEAK SOUND

bly instr

Equaliser assembly £1.16.0

Special loudspeaker unit £1.18.0
Purchase tax 8.1

Pack-flat Cabinet (18 x 12 x 10in.) in

1 |
B Pleasesend............... 1
: for which l enclose £.................. S d :
l NAME .. I
I ApDRESS ... I
| I
| Block letters please Tttt PW12 I
L-—--——-_--_--------—-J

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

VALVE

sETs 1R5, 185, 1T4, 384, 3V4, DAF9]1, DF91, DK91, DL92, DL94.

Set ot 4 for 17/6. DAF96, DF96, DK 96, DLY6, 4 for 26/-.

——

0Z4 4/6 {12AX7 4/9 | DK96 7/~)EL42  9/8 | PEN36C15/- | UCCS5 6/
1A7GT 7/~ 112K8GT 7/6 | DL35 5/- | EL84 /9 | PFL20012/~ | UCF80 8/
1H5GT 7/-120F2 10/6 | DL92  5/9 | EL9O /-] PL36  9/8 | UCH42 9/
INSGT 7/9[20L1 16/9)|Di94 6/¢ | EL95 —|PL81  7/8 | UCHS1 6]
1R5 5/8120P3 14/9 | DL96 7/-|EM80 b5/9|PL82 6/ | UCLs2 7/6
185 4/8 j20P4 18/6 | DY86  5/9 | EMSI PL83  6/8] UCL83 9/9
1T4 2/9|256U4GTI /6 [ DY87 5/9{ EM84 6/3{PL8¢ 6/3|UF4l 9/8
884 5/9 | 30C1 6/9 1 EABCS0 6/6 } EM87 /8 | PL500 12/- | UF80 7/
8vd 5/9130C15 13/6 | EAF42 8/6| EYS51 /- | PL504 12/8 | UF8s  6/9
U4G  4/8130C17 12/6 { EB91  2/8 | EY86 /3 | PL508 15/- | UF89  8/3
5Y3GT 5/830C18 9/-| EBC38 7/6|EZ40 /6 | PM84 7/9|UL4l  §/6

4G 30F5 12/~ | EBC4l 7/-| BZ4l 16 | PX25 10/8 | UL44 20/
6/30L2 12/6 | 30FL1 12/8 | EBF80 6/- | BZ80 /6 | PY32 10/-| UL84 6/6
SALS 30FL1412/6 | EBF89 6/3 | EZ81 4/9 | PY33 10/-|UMS4 7/6
G6AME  3/6 (3011 8/-1ECC81 8/9|KTél 8/0|PY80 5/31UY41 /-
6AQ5 4/8130L15 14/- | ECC82 4/9 | KT8L —-{PY81T 5/3|Uvss
6AT6  4/-130L17 18/~ ECC83 7/-1N78 14/8{PY82 5/-| VP4B 10/8
6AUS  5/6 {30P4 12/-| ECC84 5/6 | PABCSO 7/3 |PY83 5/9 | VP132121/-
6BA6  4/6{30Pi2 11/- | ECC85 4/9 | PC86 /81 PYS3  @/31Z77 88
6BEG  4/3 |30P19 12/- | BCC80412/¢ | PC8S B/6 | PYS00 6/9 | Transistors
6BJ6  6/9|30PL1 12/6 | ECF80 7/-|PC96 /6 | PYS801 6/9 | ACI07T 38/6
6BW6 18/- 130PL1314/6 | ECF82 6/9 | PC87 /6 | R19 6/6 | AC127 =
6C4 /9 130PL14 15/~ | ECH35 6/- | PCOO0 8/3 | R20  12/8 | AD140 7/6
6F13 /6 | 35L6GT 8/— | ECH42 10/8 | PCC84 6/ | TH2IC 9/9 | AF102 18/~
6F14 B/- 135W4  4/6 | ECH81 5/9 | PCC85 6/6|U25 18/~ | AF115 B/
6F23  12/6 [36%4GT 5/- | ECH84 6/¢|PCCS8 0/9|U26 12/- | AF116 $/-
[ /6 {6068  12/6 | ECL80 6/9 | PCC89 1 U47  18/6 | AF117 B/8
6K8G 4/ 31  9/-|ECL82 6/9| PCCI89 9/9|U49 ' 138/6 | AFi24 7/6
6L18  6/-|B36 4/9 | ECL83 9/- | PCF80 6/9|U52 4/8 | AF125 - 3/6
6VeG  8/6 |B729 12/6 | ECL86 8/3 | PCFs2 6/ |U78 3/8 | AF126 7/-
6V6GT 6/6 |CCH. /— | EF3¢ PCF86 9/3|U191 12/6| AF127 3/6
6X4 8/6|CL33 18/6 | EF4l  9/8 | POF80013/8 | U301 13/8 | 0022  §/—
6X5GT 5/9 |[DAC32 7/-|EF80 4/9 | PCFs0l 7/- | USOL 18| 0C26  5/9
7B6  10/9 |DAF91 4/8 | E¥S5 5/ | PCF802 9/6.| UABCS06/3 | OC44  £/8
7B7 - /- |DA¥9 6/-|EF86 6/3| PCFS05 9/- | UAF42 9/6 | 0C45  2/3
7cs 15/~ (DF33 7/9|E¥89 5/8 | PCF80611/6 | UB41 6/80C71  2/6
7C6 6/9|DF91  2/9 | EF91  3/6 | PCF30812/6 | UBC41 7/9|0C72  2/6
7Y4 6/6 |DF96  @/- | EF188 5/9 | PCLS2 7/-{ UBC81 %/-|0C75 2
10Fl 15/~ |DH77 4/— 1 EF184 5/9{PCL83 9/-|UBFS80 6/~|OC81 £/3
10P18 15/6 [DH81 10/9 | EH90 6/8 | PCL84 7/8 | UBFS9 8/9 | OCS1D 2/3
12AT7 3/9 |DK32 /- BL33 8/9| PCL85 8/3|UBL21 9/-|0C82 /8

EL34 9/8 C92
12AU7 4/8|DK92 9/8{ EL41  9/8 | PRNA412/6 | UCCS4 7/9

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 ngainst Damage in Transit 6d. extra.




PART 2

AST month the basic operation of the unijunc-

tion transistor was described and some simple,

practical circuits based on the use of the uni-
junctlon transistor as a relaxation oscillator were
given. Some further practical circuits using unijunc-
tion transistors are featured this month.

Calling Systems

The ‘circuit in Fig. 7 was found useful in a large
sub-divided house to enable the occupants to recog-
nise their own partxcular door buzzer tones. A uni-
junction transistor Trl is used in a buzzer circuit
which draws about 1/30th the power of a conven-
tional bell or buzzer. Each occupant’s bell-push on
the front door produces a different toned buzz. The
circuit could also be used in a house to identify
callers at the front, back (and side) doors. Again lay-
out is not critical and batteries or the mains power

" supply may be used. The preset potentiometers are
adjusted to glve four distinctly different tones.

The clrcult in Flg 81 is a door buzzer system which

VR1 VR2 VR3
50kQ 50k 50k

R1
6800

R2 2t7v
5 o
3:3kQ 30V
Additional
speakers
c P
F i t
[T [ |
I 1
N N
'y 4

Fig. 7: Multitone calling system. VR1-VR3 are adjusted to glve
different pitched buzzes.

% components fist

UNIJUNCTION
TRANSISTOR
CIRCUITS 'CR.BRADLEY

was installed in a block of flats at a considerable
saving over a conventional bell system. There.is no
limit to the number of speakers in the system. As

Remote
R2 R
330 6800 S LEE
VR1
50kQ
Tone
. Mains
E B2 ‘neutral’
Bl 51
Tri
2N2646 ol e
32
Door bell n’;‘:{fl‘_; ¢ )
pushes
E E +27-30V
DC.
Clcs -ﬂg . c2
o T1000yF

1WF
I . Etc.

Mains ‘neutral’

% Mains ‘earth
Z

Fig. 8: Multispeaker buzzer system. Note importance of safety
precautions in text if using the non-isolated power supply shown.

% components list

R1 680Q IW

R2 3.3kQ W

R3 10kQ 5W

VR1  50kQ skeleton preset

C1 1uxF 30V paper or electrolytic
Cc2 1000uF 30V electrolytic

Dt 30V 1W zener diode

D2 400V p.i.v. silicon diode

$1-S3 etc. Bell push-switches
LS1, LS2 ete.. 3-15Q remote speakers
FS1 100mA

Tr1 2N2646 or equivalent
Fuseholder, wire, etc.

R1 6800 IW

R2 3-3kQ W

VR1-VR3 50k skeleton presets
C1 1uF 30V electrolytic
S0-83 Door bell-pushes

LS 3-154Q speaker, any size
Tr1 2N2646 or equivalent
Battery or mains power supply

this was a permanent installation a very simple non-
isolated power supply was used. Capacitor C2 is trickle

- charged through R3 and D2 up to a potential of 30V

when the zener diode conducts away further current. If
this power supply is used it rmust be connected to the
mains with the polarity as shown or the wiring will
become dangerousty “live”.

Ensure that all exposed metal associated w1th the

817



buzzer system is earthed. Note that each speaker is
returned to mains neutral. This is an economy on
wire as only single core cable is required to connect
each speaker to the circuit. A testmeter or neon
screwdriver should be used to ensure that no connec-
tion is made to the live side of the mains.

If R3 is increased to 33k} SW and C2 reduced to
S00uF then the power supply will only hold enough
charge to drive the circuit at full volume for a few
seconds. One must then wait a few seconds before
the buzzer can be used at full volume again. This
featuré of decaying volume would prevent annoying
over use of the buzzer by callers.

Timing Circuits

If the values of C and R in Fig. 2 are both large
one can obtain extremely low frequency oscillation.
For example if C is 1,000uF and R is 100k} the
circuit will fire about once every 3 minutes. If C is a
good quality electrolytic used well within its voltage
rating (for low leakage current) then the period will
remain constant. Supply voltage changes and tem-
perature variation have little effect on the period. For
this reason the unijunction is excellent for use in
timing circuits in which it acts as a one-shot
oscillator.

Photographic Timer

The circuit in Fig. 10 is a photographic timer which
will switch on an enlarger for a preset period of 1
second to 1 minute. The operation is as follows:
S1 (“on”) is pressed to open and the relay de-ener-
gises. C1 now charges slowly through R1 and VRI,
the latter having been set for the required period.
During this time the enlarger lamp draws current
through the relay contacts RL2. When C1 reaches

‘\/Wv‘v >
Rl 10k |®

VR1 s R3
500kl <% -l
Time set 6800 e
B2 27v 1|
@ B2
— g (3 x PP3) |
81 —1
™1 @
2N2646
— _Oif 9”_ - 3l
3 b o
!Bt ov
1 (PP7)
RL JR S
12V
1000 _
Cley S1
SO ) (On)
i |
RL1 RL3 6
0 IJ s
(Off)
& E
% Metal @ Mains
7 cabinet supply
ny N

To enlarger

) U L=
RL2

Fig. 10: Photographic enlarger timer. Fressing S1 de-energises
the refay for a time set by VR1. Whiie the relay is de-energised
the enlarger is on.
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Mains powered neon lamp
for illumination at night

2" diameter -
loudspeaker

To control

7 Y
{ \'I | l‘
1 If'_‘\. .i
W\ g -
w \‘\
] To mains
| neutral

Tin used
as cabinet

7///////// /
%

Wires to mains
and remote speakers

Fig. 9: Constructional details of the multispeaker buzzer system.

the unijunction firing voltage it discharges through
the unijunction and the relay, causing the relay to
energise. Once the relay is energised it is held closed
by B! until S1 is opened to start another timed
period. When the relay is energised the contacts RL1
discharge C1 to ensure that it has zero charge at the
start of each timing period.

R2 [imits the peak discharge current through the
unijunction. It may be reduced if the relay does not
close properly. VR1 should be an ordinary logarithmic
track potentiometer wired to give increasing period
with clockwise rotation. This gives a better spaced
scale than a linear type would. The scale is very non-
linear but can be calibrated easily using a stopwatch.
The maximum period may not be exactly 1 minute
but will probably be within 2-3 seconds of this. For
most photographic purposes this will not maiter.
Similarly, the minimum period may not be 1 second

3
3:’0 Fig. 11: Constructional details of the
2 50 enlarger timer. Calibrate the time scale
1 60 boldly for good visibility under a
SECS darkroom safelight.
= ]
otf on ON
Mains in
RL *
P 3 —
Eniarger -
RL,RL1]
RL3

e
To enlarger

L\ RL |*1-r:e1
AR

@@@@@g
“ lelélelolé
RL3 < RH—\
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Multi Purpose Neon Test Unit. Robust, useful and
instructive, tests insulati ity, innity,
resistor, volumme confrols, also acts as signal
injector and IL.T. fault finder, kit comprises neon
indicator, 4-way wafer switch, ehonite tubes,
resistors-condensers, terminals, efc., with dia-
gram, only 9/8, plus 2/~ post and insurance.

5 Push Switch. One push operates mains onfoif
switch, the other four operate various onfoff and
change-over switches, 2/6.

A.E.L Fractional H.P. Mofor. 200/250 v. 50/60
¢.p.s. enclosed, continuous rating 1/40 h.p., ex.
equip. Perfect order, 19/8, plus 4/6.
Experimenting with ultra violet? Philips UV,
lamp, 16/6; holder and control gear 19/6.

G.EC. Black Light Tube for experiments and
apecial lighting effects—40 watt 2£t. tubes only,
14/8 each; holders and control gear, 196, plus
418 post.

Olock Motor. 230v. 50 cps synchronous—self
starting, 6/6.

Pentode Output Transformer. Standard size, 40-1,
ex-equipment but OK, 4/8 each, 48/~ doz. Post

paid.

EH.T. Condenser. 0-1 mfd. 5 kV, 8/6 each.

Neon Mains Tester, 1/3 each, 12/~ doz.

Flood Lamp Control. Our dim and full switch is
ideal for controlling photo flood lamps; it gives
two lamps in series, two lamps full brilliance and

lamps off. Similar control of other appliances can .

be arranged where used in pair or where circuit
can be split exactly in half. Technically the switch
is known as a double-pole change over with off,
Our price 4/8.

Sub-Miniature Silicon Diodes. General purpose
type with gold-plated leads, 1/~ each or 7/6 per
dozen.

Message Tapes. 225ft, Tape on 3in. spools, nor-
mally 4/6 each, we offer 4 tapes for 12/6.

‘White Circular Flex. Ideal for lighting drops,
twin made by BICC. Usually 8d. yd., 100 yd. coil
for 80/-, pius 6/ postage.

Edgewise Control. Morganite, as fitted many
transistor radios, 2K or 5K with switch, 2/8 each
or 24/— per dozen.

12V Inverter. Full transistorised for operating a
20-watt fliorescent tube, size 6in. long x1% x 12,
£3.10.0. Post and insurance 3/-.

Silicon Reotifier. Equiv. BY100 750mA 400V.,
10 for 20/-,

Miniature Pickup for 7in, records made by Cosmo-
code, crystal cartridge with sapphire stylus only
8/9 or 36/- dozen.

Telescopic Aerial for radio or , chrome

MAINS MOTOR

Precision made—as used in record decks and tape
recorders—ideal also for extractor fans, blower,
heater, etc. New and perfect. Snip at 9/6. Postage 3/~
for first one then 1/- for each one ordered. 12 and
over post free.

WORKSHOP or REFRIGERATOR?
Many readers will have found to their dismay
that the loft, garage or shed, which they so
carefully converted into a workshop, is just a
refrigerator in the winter—it can’t be used,
because it never gets warm until it is time to
finish. The answer is “RADIANT ZONE
HEATING”. Benefit from this type of heating is immediate and low in cost.
Our Radiant Zone Heaters (made by the famous Philips Company) are inter-
nally mirrored glass tubes with built in 500 watt heat and light elements. Four
of these over the average size bench is all yon need and will cost only about 4d.
an hour fo run. Ideal also under typists’ desks. Keeps legs and knees warm, no
matbter how mini the “‘mini”. Price is 7/8, post and insurance 4/6 on one or any
quantity. © g,
RADIO STETHOSCOPE

Easiesi way to faalt find—traces signal from aerial to speaker
—when signal stops you've found the fault. Use it on Radio,
TV. lifier, anythi kit ec ises two special
transistors and 2l parts including probe tube and crystal
earpiece. 88/6—twin stethoset instead of earpiece11/- extra—
post and ins., 2/9, :

ELECTRIC CLOCK WITH 20 AMP. SWITCH
Made by Smith's these unity are as fitted to
many top quality cookers to control the oven. ||
The clock is maing driven and frequency con-
trolled so it is extrémely accurate. The two small
dials enable switch on and off times to be acou- 3
tately set—also on the left is another timer or
alarm-—this may be set in minutes up to 4 hours.
At the end of the period & bell will sound. Ideal R,
for switching on tape recorders. Offered at only 1. et
a fraction of the regular price—new and unused mm
only 39/6, less than the value of the clock alone—post and insurance 2/9.

/F“?F"f;\\l DEAC RECHARGEABLE BATTERY

g ! ) 3-6V-500mA hr.—size 1% x13in. dia. really powerful will

oy W\ deliver 1 amp for i hour. Regular price 32/8 each—our
" price 12/6 each unused but ex-equipment.

Preoision Wheatstone Bridge. Opportunity tobnild cheaply. 100K wire wound pob.
15W rating, only 5/-,
Sheet Paxolin, Ideal for transistor projects. 12 panels each 5in. X 8in., 5/~
Transistor Ferrite Slab Aerial with medium and long wave coils, 7/6 each.

Rotary Cam Operated Switch, 12 positions each of
‘which close a separate pair of contacts except the
last which leaves them all open. Contacts rated at
250V 16 amps, 15/- each,
Rotary Cam Operated Switch., 4 positions: st
position all contacts open; 2nd contact 1 elosed;
3rd contacts 1 and 2 closed; 4th contfacts 1, 2 and
8 closed. Contact rated 250V 16 amps, 8/ each.
Under Carpet Healing Element. Waterproof
plastic covered element 12 yds. long, 900 watt,
12/6 each.
Breast Microphone. Fine American made dynamic
typé, adjustable on breast plate with neck straps,
76, post 4/6.
Cireular Fluoreseent. 22 watt, 9in. diam. tube
complete with choke, starter, holders and chrome
clips, 29/6, post, etc., 4/6.
Midget Relay twin 250 ohm coils, size approx.
1in. x lin. x1in. 4 pairs changeover contacts,
716 each.
P.0. Type Relay. Twin 200 ohm coils, size approx.
3in. % 2in. % #in. pairs changeover contacts,
8/6 each.
Printed Circuit Board, Edge Connector, solder
terminations. 32 contacts, standard spacing for
veroboard, etc. 6in. long but easily cut. 7/6 each,
80/— doz.
1,000W Fire Spiral, replacement for most fires.1/3
each, 12/ doz.
50 ohm 50 watt Wire Wound Pot-meters, 8/6 each.
1 Meg Mini Pot-meter ite standard
$in. spindle 1/- each; 9/- per dozen.
1 Meg Miniature. Pot-meter Morganite preset
screwdriver control. 8d. each; 8/~ per dozen.
Pre-Set 100K by Welwyn with intrical bakelite
knob, 1/= each; 9/ per dozen.
100K Pot-Meter. Miniature type with double pole
switch and standard in. spindle, by Morganite,
2/~ each: 18/~ per dozen. .
Blanketstat Glass. Enclosed, normally closed.
Circeunit wiil open should blanket overheat, 4/8 each.
Thermal Relay. Can be used to delay the supply
of HT while heaters warm up, or will enable
15A loads to be controlled by miniature switches
or relays. Regular list price over £2, price 7/6 each.
Siemens High Speed Relay. Twin 1,000 ohm coils.
latinum  points  changeover contacts—Ex
equipment, 8/6 cach.
Toggle Switch Bargain. 10A 250V normal one
hole fitting 2/9 each; or 30/~ per doz.
Electrie Lock, 24V coil, but rewindable to other
voltages, 4/6 each.

plated, 6 section extends from 7%in. to 47in.,
718 each, £4 per dozen.

Midget Neons for mains indicators, ete., 1/3 each
or 12/~ dozen.

Compression Trimmers, Twin 100p¥, 1/- each;
9/- per dozen.

8in. PM Loudspeaker. 3 ohm, 12/8; 80 ohm, 13/6,

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semi-conductors add 1/— post. Over £1 post
free. 8.A.E. With enquiries please.

ELECTRON

ICS (CROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH

YOUR CAREER in
RADIO &
ELECTRONICS ?

17in.—£11.10.0
18in. SLIMLINE
SOBEL-—-24Gns.

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

FREE ILLUSTRATE
177—19" —21"—23"

SIZES AND PRICES

LIST OF TELEVISIONS
WIDE RANGE OF MODELS
DEMONSTRATIONS DAILY

TWO-YEAR GUARANTEED

D

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 course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
 exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be glady sent without any obligation.

TUBES 100% REGUNNED
21in. and ALL SLIMLINE TUBES 99/6

Ex. MAINTENANCE TESTED TUBES

14in.—69/6 17in.—89/6
EXCHANGE BOWLS. Carr. 10/6

17in.—35/-. Carr. 5/- {not slimline)

COCKTAIL/STEREOGRAM CABINET £25.

Polished wainut veneer with elegant
glass fronted cocktail compartment,

f tical speakers. Record storage
space. Height 35%in., width 52%in.,
depth 14%in. Legs 1 gn. extra.
OTHER MODELS. SEND FOR
FREE LIST
|| WS W Em EE N BT B B B

TRANSISTOR CHASSIS

Please send FREE BROCHURE fo:

To: British National Radio School, Reading, Berks.

©000DEO0DN0NOOCDNNAT ... Please
12/68

D1 49/6
6 Transistors, LW/MW, Brand New.
Famous British Manufacturer,

- (LESS SPEAKERS). Dia. 7t" x 3¢". P. & P. 4/6.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 93”x63x3%”.
P.&P.4/6. Simiiar cases in plastic 7/6.

TRANSISTOR RECORD PLAYER CABINETS 19/6. Dim. 11 x 143" x 53"
P.&P.7/6.

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

AUTO CHANGERS £8,19.6. Garrard 3000 with sonotone 9T. A.C. D/S stereo
cartri o

STRIP LIGHT TUBES 3/9 each. 11” (284 mm.) 230/240 volts, 30 watts. ideal
for cocktail cabinets, Illuminating pictures, diffused lighting etc. 6 for £1.

BRITISH NATIONAL RADIO SCHOOL

P. & P. free.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3
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exactly due to component tolerances. If a precise
range of 1 second to 1 minute is required it may best
be obtained by trying different components for RI,
VR1 and Cl. (Adjust R1 to vary the minimum
period.) Doing this, one will discover the very wide
tolerance allowed between electrolytic capacitors and
the extreme non-conformity of potentiometer tracks!
However, once calibrated the circuit will give very
accurately reproducible timed periods.

A fairly high current is required to hold the relay
closed ‘and this is why a separate battery is used for
this. 9V should be sufficient to operate the relay. If
not a 12V battery can be used. When S2 is “off” the
timer is out of action. The enlarger will remain on
indefinitely when S1 is held pressed.

For safety reasons it is best to build the timer in an
earthed metal cabinet, as darkrooms are likely to be
humid. A further push-button switch S3 (“off”) may
be incorporated to interrupt a timed period if desired
(see Fig. 10).

Colour Timer

A more complex photographic timer built for
amateur colour print work (Paterson Pavelle process)
will be described briefly. The complete circuit without

Y components list eniarcer Timer)

R1 10k W
R2 22Q 1w
R3 680Q IW
VR1 500k log. pot. .
C1 B50uF 30V or above electrolytic
B1 9V PP7
B2 27V 3 x PP3
RL 12V 100Q miniature relay with 3p.d.t.
* contacts
S$1 Press-to-open switch
82 D.P.S.T. on/off switch
S3 Press-to-close switch (if required)
Tri 2N2646 or equivalent
Metal cabinet, terminal block, large pointer knob,
wire, etc.

constructional details is shown in Fig. 12. The timer
is designed to do the following: (1) Switch on the
enlarger for three separately set times (successive
exposures through red, green and blue filters). (2)
Give an audible signal at the end of three different
preset periods of 3, 1 and 2 minutes (developer,
stop and bleach-fix bath times).

AAAAA

500k | 500k | 500kQ

D1

| ._E®:Bz
[
RS 1kQ [ 81
[
[

Tr1
2N2646

O-5uF
c3 M
=

000000

-
1000uF 1000

RL1

_ s2
on/ott

o)

c4 f———j

L (PP7)

The operation with S3 in posi-
tions 1, 2 and 3 (red, green and
blue) is clearly the same as the’
timer already described. VR1, VR2
and VR3 determine the red, green
and blue exposures respectively. At
the start and finish of each period
a click is heard from the internal
speaker.

For the three chemical bath
times S3 is set to. position 4
(*‘chem”) and the appropriate pre-
set period set by SS5. To start the
period (when the colour print is
first immersed in the bath) Si is
pressed as before. The relay opens
and the “chem” neon indicator
lights (but not the enlarger). C3 is
slowly charged through R4 and
VR4, VRS or VR6, and D1. After
a minute or more the unijunction
emitter reaches the firing potential,
The unijunction fires and C2 is dis-
charged. C3 is prevented from dis-
charging by the diode D1. As the
charge in C2 is insufficient to
energise the relay, the circuit now
oscillates as a relaxation oscillator

R S,

B2 27V
(3 xPP3) |

" Biov

T
ilas*n)

4

with C2 as the capacitive timing
element. A warning buzz is heard
from the loudspeaker.

To
enlarger

S4 (“off”) is pressed to return
the timer to normal (relay ener-
gised). S4 can also be used to
~ interrupt a timing period. Relay
L contacts RL1 and RL2 discharge
the timing capacitors between

Metal
cabinet

Fig. 12: Colour photographic timer. S3 settings: (1) Red exposure, set by VRI;
(2) green exposure, set by VR2; (3) blue, exposure, set by VR3; (4) audible chemical
bath time warning, three different preset periods set by Sb.

timing periods; R5 protects RL1
against excessive discharge current
e from C3.

It is important to note that the
battery negative line is comnected
to the live side of the mains. For

Z
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safety the circuit must be wired inside an earthed
metal cabinet to which no other connection is made.
In this respect the author made a mistake which
might be instructive; the 27V supply is provided by
three PP3 batteries which are metal cased. These were
taped to the inside of the earthed metal cabinet
without a second thought. When the instrument
was first plugged in, fuses blew! Mains voltage had
occurred across the internal case insulation of the
PP3 batteries, which had been unable to withstand it.
The remedy, of course, was to insulate the batteries
from the cabinet. But there is a more important
lesson to be drawn. Had the cabinet not been earthed
it would have become dangerously “live” without
blowing fuses. B

v components list

R1 10k W

R2 220 IW

R3 6800 IW

R4 33kQ W

R5 1k 1W

VR1-VR3 500k log. pots
VR4-VR6 100k skeleton presets
C1 50uF 30V electrolytic

c2 0-5uF paper

C3 1000.F 30V electrolytic
(of:} 0-5uF paper

D1 Germanium dicde

B1 9V PP7

B2 27V 3 xPP3

Ne1l, Ne2 Mains neon indicators
LS Small 3-158 speaker

RL 12V 1002 miniature relay with 3p.d.t.

contacts
Tr1 2N2646 or equivalent
S1 Press-to-open switch

S2 D.P.S.T. on/off switch

S3 Rotary 3p.4t. switch

sS4 Press-to-close switch

19) Rotary s.p.3t. switch

Metal cabinet, three pointer knobs, etc.

PYRAMID SYSTEM— continued from page 592

inside the bottom portion, and rests on strips.
Hinges, a catch, and carrying handles can then be
. screwed on.

Motor and Pickup

Leads from the motor and switch are fitted with
battery clips, this circuit being separate from other
connections as shown in Fig. 5. The motor is started
by lifting the arm and moving it outwards. When
the record is played movement of the pickup auto-
maticaly operates the on/off switch, stopping the
motor,

A screened lead descends through the pick-up arm
mounting, and this is brought to a tagstrip, which
anchors the impedance compensating resistor, and
external lead. The external lead has a plug to match
the amplifier input socket.

With a low impedance pick-up, the resistor is
reduced in value, or omitted. The value shown is for
the usual type of popular crystal pickup. Lowering
the value increases volume, but pickup matching
deteriorates. The amplifier: tone control is adjusted for
most satisfactory results. TO BE CONTINUED
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NEXT MONTH IN P.W.

THE SOLID STATE

To mark the 21st anniversary of the advent
of the transistor, this article provides a simple
account of exactly how semiconductor de-
vices work, from the simplest diodes to the
more complex components coming into use
at the present time.

SUBMINIATURE HEARING AID
AMPLIFIER

Designed around an integrated circuit, this

. amplifier is built on a simply etched printed

board measuring only 1% x 2in. Alternative
uses are as a miniature audio preamp or
stereo preamp.

REPAIRING RADIO SETS

What to do when confronted with an un-
known set. This feature tells how to diagnose
fauits when no data is to hand, covering both
valve and transistor receivers.

PYRAMID SUPERHET TUNER

Three-waveband (515-154bke/s, 1:67— 53
Mc/s and 5-15Mc/s) tuner with five tuned
circuits in the i.f. strip to provide high gain
and selectivity. For use with the Pyramid
amplifier or, with one small modification, to
drive any other amplifier.

CAPACITANCE BRIDGE

Build this simple piece of test equipment for
the measurement of unknown capacitor
values.

P.W. COMPONENTS GUIDE

The second feature in this series deals with
the wide variety of types of capacitors avail-
able today, with practical advice on the best
type to use for a given job.

PRACTICAL

WIRELESS

All i.n the JANUARY issue on
sale DECEMBER 5th

ORDER YOUR COPY NOW!







the world's most advanced high-fidelity amplifier

The Sinclair IC-10 is the World's first monolithic integrated
circuit high fidelity power amplifier and pre-amplifier. The
circuit itself, which has an output power of 10 Watts, is a
chip of silicon only a twentieth of an inch square by one
hundredth of an inch thick. This tiny chip contains 13
transistors (including two power types), 2 diodes, 1 zenor
diode and 18 resistors, all of which are formed simultane-
ously in the silicon by a series of diffusions. The chip is
encapsulated in a solid plastic package which holds the
metal heat sink and connecting pins.

Monolithic 1.C's. were originally developed for use in
computer and space applications where their extraordinary
toughness and reliability were even more important than
their minute size. These same advantages make them ideal
for linear applications such as audio amplifiers, but hitherto
they have been confined to low power applications. The
1C-10 thus represents a very exciting advance. Not only is
it far more rugged and reliable than any previous amplifier,
it also has considerable performance advartages. The most

important are complete freedom from thermal runaway due
to the close thermal coupling between the output transistors
and the bias diodes and very low level of distortion.

The IC-10 is primarily intended as a full performance high
fidelity power and pre-amplifier, for which application it
only requires the addition of the usual tone and volume
controls and a battery or mains power supply. However, the
1C-10 is so designed that it may be used simply in many
other applications including car radios, electronic organs,
servg amplifiers (it is d.c. coupled throughout) etc.

The photographic masks required for producing monolithic
I.C's. are expensive but once made, the circuits can be
produced with complete uniformity and at very low cost. So
we are able to sell the IC-10 at a price far below that of the
components for a conventional amplifier of comparable
power. At the same time, we give a 5 year unconditional
guarantee on each I1C-10 knowing that every unit will work

‘as perfectly as the original and do so for a lifetime.

SINCLAIR RADIONICS LTD, 22 Newmarket Rd. Cambridge. Tel: 0CA3-52731
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10WATT DORDILOTC

(G107 AMPLIFIER

B Specifications

Power Qutput 10 Watts peak, 5 Watts R.M.S.

continuous.
b Hz to 100 KHz-+-1dB.
Less than 1% at full output.

Frequency response
Total harmonic distortion

Load impedance 3 to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 81to 18 volts.
Size 1x0.4 x 0.2 inches.
Sensitivity 5 mV.

Input impedance Adjustable externally up to

2.5 M ohms for above sensitivity.

m Circuit Description

The circuit diagram of the 1C-10 is shown on the right.
The first three transistors are used in the pre-amp and
the remaining 10 in the power ampilifier. The output stage
operates in class AB with closely controlled quiescent
current which is independent of temperature. A high
level of overall negative feedback is used round both
sections and the amplifier is completely free from ctoss-
over distortion at all supply voltages. Thus battery
operation is eminently satisfactory.

m Construction

The monolithic I.C. chip is bonded onto a gold plated
area on the heatsink bar which runs through the package.
Wires are then welded between the 1.C. and the tops of
the pins which are also gold plated in this region.
Finally the complete assembly is encapsulated in solid
plastic which completely protects the circuit. The final
device is 50 rugged that it can be dropped thirty feet on
to concrete without any effect on performance. The
circuit will also work perfectly at all temperatures from
well below zero to above the boiling point of water.

SINCLAIR RADIONICS LIMITED,

22 NEWMARKET ROAD, CAMBRIDGE
Telephone OCA3.562731

ABOVE SHOWS ACTUAL
SIZE OF IC-10.

TO RIGHT, VIEW OF
AMPLIFIER MAGNIFIED
625 TIMES.
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m Applications

Each 1C-10 is sold with a very comprehensive
manual giving circuit and wiring diagrams for a
large number of applications in addition to high
fidelity uses. These include public address,
loud-hailers, use in cars, inter-com., stabilised
power supplies, electronic organs, oscillators,
volt meters, tape recorders, solar cell amplifier,
radio receivers.

The transistors in the 1C-10 have cut off
frequencies greater than 500 MHz so the pre-
amp section can he used as an R.F. or LF.
amplifier making it possible to build complete
radio receivers without any additional transistors.

SINCLAIR
The complete IC-

70 with the man-

val and 5 year

] guarantee costs

Jjust

POST FREE

ORDER FORM AND MORE SINCLAIR

DESIGNS OVERLEAF
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SINCLAIR Q.14

low-priced high fidelity speaker

It costs a quarter of what you would expect to
pay for a good stereo speaker system when
you choose Q.14s. This is the result of research
and experimentation in materials and careful
design to make the Q.14 an instrument so

@Handles up
to 14 watts

@60-16,000 Hz

@8 ohms outstandingly good that experts, reviewers

impedance and the public alike are unanimous in their

praise for it. The Q.14 measuring only 93~

®ldeal for square on its face by 42" deep. Its unusual
IC-100r Z.12 &3 :

contours permit it to be positioned where no
ordinary speaker could be used to advantage.
Black matt finish with aluminium bar trim
keep this speaker pleasantly in conformity

£7.19.6 oo
SINCLAIR MICROMATIC

the smallest radio set in the world

® Tx1%"x4"

The Sinclair Micromatic is available ready
built or in kit form. This iatter now comes in a
convenient new presentation pack complete
down to a generous free supply of solder. The
moulded polystyrene interior enables you to
check the contents in an instant, and helps to
make building even easier and sursr, Now, the
Micromatic is better than ever—more powerful
and better sounding to assure superb listening.
Selectivity is better than many larger sets.
Whether you build it, or buy your Micromatic
ready built, it is the best and the smallest
personal radio in the world—and it’s British.
in elegant aluminium fronted black case with
slow motion tuning, ’

® Tunesover mediumwaves

@ Playsanywhere

Complete kit inc. Ready
magnetic ear-plece built &
and instructions, tested

Mallory Mercury Cell RM.675 (2 needed) each 29,

SINCLAIR Z 12 15 to 50,000 Hz1 £dB, SINCLAIR
L] using ultralineer Class B PZ.4 STABILIZED
. output. Input sensitivity d
INTEGRATED 12 WATT —2mV inta 2kQ OUT- R UNIT

HI-FI AMP AND PRE-AMP

@ Size 3"x12"x1%”

@ Suitable for car battery
operation

PUT-12 WATTS R.M.S.
CONTINUQUS  SINE
WAVE (24 w. PEAK),
15 WATTS MUSIC
POWER (30 w. PEAK).
Suitable for 3-15Q
loudspeakers, Two 3Q
speakers may be used in

A heavy duty A.C. mains
power supply unit de-
livering 18 v. D.C. at
1.5A. Designed for Sin-
clair 1C-10 or 4 assem-
blies using two Z.12s
and stereo 25 unit.

Ready buitt.
@ For all high quality audio parallel. READY and ytesteld. 99/6
applications BUILT, TESTED AND
GUARANTEED.

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID
r— —————————_----——--——-—--1 Should you not be completely satisfied

with your purchase when you receive it
from us, your money will be refunded in

To: SINCLAIR RADIONICS LIMITED 22 NEWMARKET ROAD, CAMBRIDGE.
I Please send POST FREE

SINCLAIR GUARANTEE

lﬁ:’r which | enclose cash/cheque/money order.
L s ¢ § 8 & 0 _ 0B § &8 §_ _§ |
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NAME. full at once and without question.
Full service facilities available to all
ADDBRESS et corrsemsins s comsesssasasostssmstssssesstesss e oo I purchasers.

: =Sir =i

SINCLAIR RADIONICS LIMITED

our1oes 1 22 NEWMARKET ROAD

-————--—-——--J CAMBRIDGE

0CA3-52731



BI-PAK SEMICONDUCTORS

500 CHESHAM HOUSE,
150 REGENT ST., LONDON, W.1.

KING OF THE PAKS
SUPERPAKS ™ emconsucrons

Satisfaction GUARANTEED in Every Pak, or money back,
PAK NO. .
Ul 120 Glass Sub-min. General Purpose Germanium Diodes 10/-

Unequalled Value & Quality

U2 60 Mixed Germanium Transistors AF/RF ........... 10/-
U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47.. 10/-
U4 40 Germanium Transistors like OC81, AC128 ......... 10/~
Us 60 200mA Sub-min. Sil. Diodes ............ . 0000 10/«
Ue 40 Silicon Planar Transistors NPN sim. BSY954, 2N706 10/-
u7 16 Silicon Rectifiers Top-Hat 750mA up to 1000V .... 10/
us 50 Sil. Planar Diodes 250mA OA/200/202 ............ 10/-
U9 20 Mixed Volts 1 Watt Zener Diodes ................ 10/~

U1l 30 PNP Silicon Planar Transistors TO-5 sim. 2N1182.. 10/~
U¥i2 12 Silicon Rectifiers EPOXY 500mA up to 800 PIV... 10/-
U18 30 PNP-NPN Sil. Transistors OC200 & 28104 ........ 10/-
Ul4 150 Mixed Silicon and Germanium Diodes ...,........ 10/-
U15 80 NPN Silicon Planar Transistors TO-5 sim. 2N697 .. 10/-
U16 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV  10/-
U17 30 Germanium PNP AF Iransistors 10-5 like ACY 17-22 10/-
U18 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/«
1% 30 Silicon NPN Transistors ike BC108 ......_....... 10/-
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV.. 10/-

b 5

U21 30 A.F.Germaniumalloy Transistors2G300Series & OC71 10/--

U22 10 1-Amp Glass Min. Silicon Rectifiers High Volts .... 10/«
U23 30 Madt’s like MAT Series PNP Transistors ......... 10/-
U224 20 Germanium 1-Amp Rectifiers GJM up to 300 PIV.. 10/~
U25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27 .. 10/-
U268 30 Fast Switching Silicon Diodes like IN914 Micro-min 10/~
U28 Experimenters’ Assortment of Integrated Circuits, un-
tested. Gates, Flip-Flops, Registers, etc. 8 Assorted
I95®E3 cboaappaoppoon _soenoonunacuoganogouooounanDE 20/-
U298 10 1 Amp SCR’s TO-5 can up to 600 PIV CRS1/25-600.. 20/~
U30 15 Plastic Siticon Planar trans. NPN 2N2024-2N2926.. 10/-

U31L 20 Sil, Planar NPN trans. low noise 2N3707 ........ 10/-
U32 25 Zener diodes 400mW DO-7 case mixed Vits. 3-18.,.. 10/«
U33 15 Plasticcase 1 Amp silicon rectifiers W4000 series . . 10/~

Code Nos. mentioned above are given as a gaide to the type of
device in the Pak. The devices themselves are normally unmarked

SIL. RECTS TESTED| TESTED SCR's

PIV 750mA 3A 10A 30A PIV 1 AMP ;A 164 30A

50 =

100 1/3 8/3 4/8 15/- 7/6 8/6 10/6 85/~
200 1/9 4/- 4/9 20/- 100 8/6 10/- 15/- 45/-
800 2/3 4/6 6/6 28/- 200 12/6 15/~ 20/- 55/-
400 2/6 5/6 7/6 25/ ]300 15/- 20/- 25~ —
500 3/— 6/~ 8/6 80/ 400 17/6 25/- 85/ 80/-
600 3/3 6/9 9/- 37/-]0500 80/- 40/- 45/- 95/-

FULLY TESTED
3/6

MAT100-101
MATI20-121,
8Tid0 .

together with your remittance, Direct to our ¥

800 3/6 7/6 11/— 40/-§600 -~ 40/~ 50/- —
1000 5/~ 9/3 12/8 50/-
1200 8/6 11/6 15- —

INTEGRATED
PRINTED CIRCUITS CIRCUITS

EX-COMPUTER
Packed with semicon-

diodes. Our pneemboa.rds
310/-. Plus 2/- P,

1.0. Operational Amplifier
with zener output,

Type 701C. Ideal for P.E,
projects. 8 Lead TO-5 case.
Full Data. Our Price 12/6

P each. § off 11/- each. Large

qty prices quoted for.
Fairchild Epoxy TO-§ 8

UNIJUNCTION [Lesd.Lc
. UT46, Bqvt. 2N2646, 7 /ﬁ uL%00 Buffer 10/6
Eqvt. TIS43 uL914 Dual Gate 10/6

ul923 J.K. Flip-Flop 14/~

FET's 1.C. Data Circuits etc. 1/8
2 _ | Mullard I.C. Amplifiers
aNGoB0 1111111l 38)- | TAAS ORPAMP. 701

. AD181-162 NPN-PNP
Comp. Pair 12/6 pr.

28034.......... 15/-ea

TAA263 Min AF Awp 18/6
TAA293 G.P, Amp 28/~
RCA 0A3020

. | Audio Amp 80/~

TRANSISTOR EQUIVALENT BOOK

52 pages of Cross References for transistors and diodes,
types include British, European, American and Japanese.
Specially imported by BI-PAK 10/- each.

| PLEASE NOTE,—To Avoid any further Inoreased Postal

Clnrgex to0 our Customers and enable us to keep our “By
Return Postal Service” which is second to none, we have re-organized and stream-
lined our Despatch Order Department and we now rfquest you tosend all yonr ordars

and D
gosta.%nddresa :—BI-PAK SEMICONDUCTORS, Despatch Dept., ?.0. BOX 6, WARE,

'S, Postage and Packing 8till 1/- per order. Minimum Order 10/~.

DUXFORD ELECTRONICS
97/97a MILL ROAD, CAMBRIDGE
. (Pw)
CAMBRIDGE (0223) 63687
MINIMUM ORDER VALUE 5/-
C.W.0. 'Post and Packing 1/-

10% over £2
DISCOUNT 15% over £5

CERAMIC DISC CAPACITORS (Hunts). 500V 20%; 100, 220,
330pF —20%; +80%; 470 680 1000pF, 5d. each.
ELECTROLYTIC CAP ORS (Muliard). —10% to +50%
Subminiature (all values in y.F) °

4V . . .. 8 32 64 125 250 400

6-4V .. .. .. 64 25 50 100 200 320
10V . .. .. 4 16 32 64 125 200
16V . 2:5 10 20 40 80 125
25V oo i-6 64 125 25 50 80
40V . i 4 8 16 32 50
64V o 064 10 20 32
Pric g0 1/6 1/3 1/2 1/- /1 12
Small (ail vatues in uF) .
. 800 1,250 2,000 3,200
64V . 640 1, 1,600 2,500
v 400 640 1,000 1,600
16V aa .- .. 250 400 640 ,000
25V .. ao .. 160 250 400 640
40V .. L .. 100 160 250 400
64V .. .. 64 100 160 250
2/~ 2/6 -34-

1/6
POLYESTER CAPACITORS (Mullard)
Tubular 10%, 160V: 0-01, 0-015, 0-022uF, 7d. 0-033, 0-047uF, 8d.
0-068, 0-1pF, 9d. 0-15uF, 11d. 022u.1'-‘ 1/~ 0-33uF, 1/3. 0-47uF, 1/6.
068u.F 2/3. 1yF, 2/8.
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0-01, 0-01S,
0-022uF, 7d. 0-033.F, 8d, 0-047uF, 9d. 0-068, 0- 14F, 114, 0-150:F, 1/2,
0-22uF, 1/6. 0-33F, 2/3. 0-47uF, 2/8.
Modular, metalised, P.C. mounting, 20 /,, 250V: 0-01, 0-015, 0-022.F, 7d.
0-033, 0:0471.F, 8d. 0-068, O- ly.F 9d. 0°15F, 11d. 0-22uF, 1/=. 0-33uF, y
1/5. 0-47uF, 1/8. 0-68F, 2/3. 1uF, 2/9
POLYSTYRENE CAPACIT ORS 5‘7 160V (unencapsulated): 10, 12,
15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 10, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820pF. 5d. 1,000, 1,500, zzoopr\w 3,300, 4,700, 5, 660131’
7d 6,800, 8,200, 10,000pF, 8d. 15 000, 22,000p
100V (encapsulated) 100, 120, 150, 180, 220 370, ‘330, 390, 470, 560,

3 820pF, 1/-. 1,000, 1,200, f ,500, 1 ,800, 2,200, 2,700, 3, 300 4,700pF 1/3.

5,600, G0, 8,300, 15, £, 1/6, ,000, 22,000,
27 000, 33,000, 35 OOOpF 1/9. 0-047, 0-036yF, 2/~. 0- 068 0-082, 0-IuF,
25.//3 0- 12p.F 62/9 0-15, 0-18uF, 3/, 0-22uF, 4/~. 0-27, 0-33F, 5/-. 0 39uF,
JACK PLUGS (Screened): Heavily chromed, }in. Standard: 2/9 each.
Side-entry: 3/3 each. Standard (Unscreened) With black, grey, white, red,
blue, green or yellow covers, 2/3 each.
JACK SOCKETS (}in. Plug) With black or white bezel and chrome
nut, 2/9 each. Available with: Break/Break, Make/Break, Break/Make,
Mak e/Make contacts

" POTENTIOMETERS (Carbon): Long life, low noise. }W at Jo°C.

+20% <iM, +30% >iM. Body dia., in. Spmdle, tin. x in., 2/3 each.
Linear: 100, 250, 500 ohms, etc., per decade to 10M. Logarxthmlc 5k,
10k, 25k, etc., per decade to SM

. SKELETON 'PRE-SET POTENTIOMETERS (Carbom). Linear: 100,

250, 500 ohrus, etc., per decade to SM.,

Miniature: 0-3W at 70°C. 420% =<iM, +30% >iM. Horizontal ~

9 -Tin. th -4in. P.C.M.) or Vertical (0-4in. x0-2in, P.C.M.) mounting,
- eac]

Submm 0-1W at 70°C. +20% < 1M, +30% >1M. Horizontal (0-din, x

P.C.M.) or Vertical (0-2x0- Tin. P.C.M.) mounting, 10d. each.
RESISTORS (Carbon film), very low noise. Range: 5%, 4-7Q2 to IMQ
109, 1002 to 10MQ.

W (10%), 13d. (over 99, 1id.), 100 otf per value 12/—
IW (5%), 2d. (over 99, 13d.), 100 off per value 13/9.
W (10"/), 2d. {over 99 13d.), 100 off per value 13/9.
} 2id. (over 99 2d.), 100 off per value 15/6.

-COND CTORS: QA5 OA81, 1/9. OC44, OCA45, OCT1, 81,
OC81D 0OC82D, 2/, OC72, 2/3 0C170 OCl71 2/6. AFI]S A 116
AF117, 3/- oCTs, 3/3. OC14o0, 4/3.

SILICON RECTIFIERS (0-5A): 170 P.I.V., 2/9. 400 P.LV., 3/-. 800
P.I.V., 3/3. 1,250 P.I.V., 3/9. 1,500 P.LV., 4/

SWITCHES (Chrome finish, Silver contacts) 3A 250V, 6A 125V, Push
Buttons: Push-on or Push-oﬁ' $w1th white, black, green or red buttons)
5/~. Toggle Switches: SP/ST, 3/3. SP/DT, 3/6. SP/DT (with centre posi-
tion), 3/9. DP/ST, 4/3, DP/DT, 5/-,

PRINTED CIRCUIT BOARD (Vero)

0-15in. Matrix: 3}in. x 2%in., 3/3. Sim X 2%in., 3/11. 3%in. x 3%in., 3/11.

Sin, x 32in., §/6.
Sin. x 2%in., 4/6. 3%in.x 3%in., 4/6.

0-1in. Matrix: 3%in. X 2}in., 4/-.

5in. X 3%in. éS

RECORDING TAPE (Fmest quality MYLAR-—almost unbreakabile).
Standard Play: Sin. 600ft., 7/6; Siin. 850ft, 10/6; 7in. 1200ft.,, 12/6.
%é)&lgf Pliag/ 3in. 2251, 4/—' Sin. 900ft., 10/6d 5%in. 1200ft., 13/~; Tin.

SEND S.A.E. for MAY, 1968 CATALOGUE
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Want to get going
Inacareerasa
technician?

Jointhe Army

2 years from now you could he earning over
£15 a week, all found, as a qualified tech-
nician. Qualified in a career that'll set you
up for life.

Ifyou’re between 17 and 25 you can join the Army
as a trainee technician and get started on a 15-
month course in aircraft, electronics or instru-
ments. About eight months after successfully
completing the course, you’ll get promotion to
Corporal. And from there on it’s up to you. The
sky’s the limit.

. The equipment you’ll be working with—whether
itis radio transmitters, transceivers, closed-circuit
T.V., gunfire control equipment or helicopters—
is the most advanced of its kind anywhere. And
you’ll be training with it from the start.

The pay As a trainee technician you can get as
much as £9 a week (clear) from the age of 17—
food and 'accommodation free. After about 15
months this rises to nearly £14 on passing a trade
test and, after about 2 years and promotion to
Corporal, to over [15. After that, there’s every
chance of more promotion and still more pay.

And don’t forget that in the Army, besides
moving fast in a worthwhile career, you've every
opportunity for travel, action, sport and excite-
ment, too!

SEND OFF THE COUPON FOR ALL THE FACTS

r----------'--

TO: ARMY CAREERS MP6(A), LANSDOWNE HOUSE,
BERKELEY SQUARE, LONDON W.I .
Please send me full details of how to become a technician.

NAME.....cccrianneireennenn. veeerene bereesrsarentia e eaeenes l
ADDRESS ........ooeiiiieeitreerinacresaressesssessesantessnesn l

TOWN... i sesserenans £00000ACAN0NGACOAa0G I

(1111, 8 & SO fevertareaenes hevireseseenes .
DATE OF BIRTH ..ottt e e e eseeseneens . '
‘ (Yot must be resident in the UK) M70994102

L T T TRy ey

il I O N O
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S-DeC
- BREADBOARDING

@ Fast, reliable, solderless circuit
assembly : ‘

@ Contacts last indefinitely

@ Use ordinary components
again and again

@ Test a// the circuits in the
magazines

This breadboard is used professionally by development engineers
throughout the world, Over 80% of current production is exported.

A booklet of projects is included with each kit giving gonstruction
detailsfor a variety of circuits such as amplifiers, oscillators, VHF
transmitter, radio, etc. 3

S-DeC Kit: One 8-DeC with Control Panel, Jig and Accessories for
solderless connections to controls, ste., with booklet *S-DeC .
Projects” giving construction details for a variety of sircuits.
29/64 retail.

4-DeC Kit: Four 8-DeCs with two Control Panels, Jigs and Acces-

sories and the booklet *'§-DeC Prolects’’ al] contained in a strong,
attractive, plastic case, Ideal for the professional user.£5.17.6 retail.

AVAILABLE FROM LEADING SUPPLIERS

or in case of difficulty from

S.D.C. PRODUCTS (Electroniecs) LTD

THE CORN EXCHANGE, CHELMSFORD, Essex
Telephone: Chelmsford (OCH §) 56215

inour Budget
combination storage
unit! -

Think what you could

put in it! :

Storage. Lots of H#, for a thousand
things you stock; repiacement parts;
light bulbs; cameras; anything un to
7 x 8 x 10%in, Safety drawer-stops as
‘standard’. Smcoth oguide runners
thro'out. All in a compact 3ft. 6in.

high, 2ft. 11in. wide, 11t. deep area. |
Ready agsembled, in stove enamelled
green or grey. With 18 hangly, 6 large,
8 king-slzed drawers. At £15 189s.
worth every penny! See the rest of the
N, C. Brown range!

ERAND NEW :-"-
LBl G o
o el

N.C. BROWN LTD.

pacesettersin storage equipment

1Send your FREE BROCH- [NAME ot oo e
TURE 7] 'or Send [} (how {ADDRESS ..
§many) Budget Storage Units e o e e e .
¥ at £15. 19s. In green of [Dept. PW Eagle Steelworks, Heywood, Lancs. Tel" 63018
larey, London: 25-27 Newton St., W.C.2. Tel: 01-405 7531 1

- —mum i cewce——————————)

1
1
-1
t
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Galvanised Hot Water Tanks (Rectangular)

Ovutside Dimensions Copocity
Length i Nominal | Actual §

NOTE:

Electricity Boards will not now normally accept thes
use with immersion heaters——copper or glass fibre (&
ders are required. Grade A tanks are for wo
pressures up to 10 Ib. per 3q. in. (15 ft. head); Grag
for7; Ib. per 3q. in.: or 10 ft. hcad. Lighter tanks
Grade B should not be installed sincé they are ug
short lived, due to cofrosion.

Magnesium anode tank protectors-are strongly odvisy
oli galvanised tanks or cylinders whether for hot or cold

COPPER DIRECT HOT WATER
CYLINDER (B.S. 699)

Usually available with boesses for vertically or horito
inserted immersion heaters. In hardwater areas, vert,
mounted immersion heaters are preferable. Thurty gait

is the desirable minimum snze for family yse. Usually four

pipe connectors and 2} in. immersion heater bosis are
provided .

16 pages packed with the at-a-glance data that
every handyman needs, including tabulated de-
tails for piping, plumbing, water tanks and cis-
terns—spreading capacities of paints and dis-
tempers—waillpaper measurements—concrete
facts and figures—floor tiles—wood screw
gauges—timber sizes—fuel storage space.
Complete in a neat open-flat wallet with trans-
parent cover for easy reference. It will give vital
information on many jobs around the house.
Get yours in PRACTICAL HOUSEHOLDER now!

Plus HOW TO ADD £1,000 TO THE VALUE OF YOUR
HOUSE. More ideas to bring your home into the fuxury class
—including how to transform an old- -type firepface into a
stylish contemporary affair . . . how to give your kitchen the
full modernising treatment.

PRACTICAL

HOUSEHOLDER

OUT NOW 2/-
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5/~ each plus postage ‘\

We can supply Trader Service Sheets
and Manufacturers’ Manuais for most makes
and types of Radios, Tape Recorders and
Televisions.

TRADER SERVICE SHEETS . ADD AN EAGLE MULTIMETERS

EP30K, 120/, p.p. 4/6; EP10KN, 108/, p.p. 4/6;
EP20KN, 90/-, p.p. 8/-; EP30KN, 156/-, p.p. 4/8;
EP50LN, 210/-, p.p. 4/6, detadls on request.

High Stability Resistors 1% 3W, 2/-, Full standard
range plus many raultimeter vales. §% {W, 4d.
Full stock list on request.

0-50 microamp level meters, 15/«, post 1/-.
High Res. Phones, 2,000Q, 15/-, p.p- 1/~.

Multimeter ITI-2, 20,000 o.p.v. d.c., 0-8, 25, &0,
250, 2,500V d.c., 16, 50, 100, 500, 1,000V a.c.;
0-501LA, 0-2-5mA, 250mA; 0-60kQ, 0-6MQ,
capacity and dB ranges, 67/«, post 3/-.

Flease completa order form below for your
Service Sheat to be sent by return. To:

OAKFIELD ENTERPRISES

TO YOUR LISTENING..

LIMITED Postage extra, cash with order.
30 CRAVEN STREET, STRAND with a Dewtron “NEW DIMENSIONS" 3- PLANET INSTRUMENT CO.
o Dimensional effects amplifier. Gives Big Hall
LONDON WC2 . Steren effect to any radio, tape, ete. PLUS fully 25(W) DOMINION AVENUE, LEEDS 7
- o oy oxte. STV cor model,
Make Model Radio/ TV 1og§n§. igcl. sp'eaker. Post and ins. 57— eithel,‘
model. Write now-—right now.
D.E.W, LTD.,
P.W.. RINGWOOD ROAD, FERNDOWN, DORSET Est, 1943 JUHNSGNS Tel: 24864
VHF and Short-Wave kits for the
Amateur enthusiast and constructor.
For 2 and 4 metres, the unique two
transistormodel SR2/P, 70-150Mc/s,
1968 List st is reauired 69/6, p.p. 4s. NGW SU{PBI: 5V all’-'
available at 2/~ | || Stisreqt PLEASE MENTION wave, all-band kit, also “Mini-Amp
indicate with X . . A
plus postage " . gelf-contained, cabinet, size a mere
From PRACTICALWIRELESS 4% x 3% x 24. Write today, enclosing a
’ stamped addressed envelope for
Address ... s s e WHEN REPLYING TO interesting free literature, and details,
_ ADVERTISEMENTS direct to
enclose remittance of
(and a stamped addressed envelope) JOHNSON'S (RAD[O)
8.a.e. with enquirles piease .,
MAIL ORDER ONLY (December PW) St. Martin's Gate, Worcester

YOURS FREE ror fvavs

®  The New Picture-Boolk’way of learning
; B As I ELECTRICITY (5voLs)
i ELECTRONICS (6vols)

You’ll find it easy to learn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL techniques. This has proved that the
METHOD—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and  quickest and soundest way of galning mastery
each is illustrated by an accurate, cartoon- over these subjects.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

_'--I-IIIIIIIIIIIIIII--
This carefully planned series l To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

e ffaﬁzn.;ﬂisga?npﬁﬁ?n; g Dlesse send me WITHOUT OBLIGATION TO PURCHASE, one of the
technicians in Electricity. above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
Electronics, Radio ard [ ] in good condition within 7 days or send the following amounts. BASIC
Telecommunications. ELECTRICITY 75/~ Cash Price, or Down Payment of 20/- followed by 3

' fortnightly payments of 20/~ each. BASIC ELECTRONICS 90/~ Cash Price,
or Down Payment of 15/~ followed by 4 fortnightly payments of 20,- each.
WHAT BEADERS SAY . This offer applies to UNITED KINGDOM ONLY, Overseas customers

cash with order, prices as above.

“May I take this opportunity to thank you for such enlightening s s ;
works and may I add, in terms, easily understood by the novice.” . Tick Set required (Only one set allowed on free trial)

L W. M., Birmingham. W BASIC ELECTRICITY [_] BASIC ELECTRONICS | |

<7 find that the new pictorial method is so easy to understand, and I Prices include Post d Packing.
will undoubtedly enjoy reading the following five volumes: thank you . ices include Postage and Packing

for a wonderful set of books” C. B., London. l Signature

“Plense_accept my admiration for producing a long felt want in the FF oo 5 siomaiuve vequived of pavent or swardian)

field of understanding Elecrronics.” S, B. ., London. . (I ¢ & <  » & 4

“The easiest set of manuals it has been my pleasure to_study.” . NAME P,

1.P.P,, Taunton. BLOCK LETTERS

B suLL PosTAL
ADDRESS o

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER *!
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1  Telephone Primrose 9090

ALL GOODS LISTED BELOW, ACTUALLY IN STOCK, ALL GOODS ARE NEW, BEST QUALITY MANUFACTURE ONLY, AND SUBJECT TO
MAKERS" FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS’
SECONDS & REJECTS, WHICH ARE OFTEN DESCRIBED AS "'NEW AND TESTED' BUT HAVE A SHORT AND UNRELIABLE LIFE.

OAZ  6/- | 6D3 /6 | I2AE6 /6 | 78 49 | DLO2 4/9 | BESY 4/9 | Lz30 /8 | R16 34/i1 | VUI20 I/~ | BAI39 2/8 | OAS1 1/
OBz 6- | 6D6 - | 12ATe 4/8 | 85A2 8/6 | DIo4 5/6 | EF9L §/8 | MHD4 §3 | B17 178 | vuizoaly/~- | BAL30 2/- | OAB: 18
0Z4 43 | 6E5  7/6 | 12AT7 8/8 | 90AG €7/6 | DLos 7/- | EFSs 2/6 | MHIL4 19/6 | R18  8/6 | VU133 7/~ | BCYI0 5~ . OAB6 - 4/-
1A3  4/8 | 6F1  §/9 | 12U 4/9 | B0AV @:/6 { DLSI0 9{6' | EFsd 5/ | MALD6 7/6 | R19  6/8 | wis 10/8 | BOYI2 5/- | OA9D g8
IA5 B~ | S6F6G 4/ | 12AT7 4/6 | 90CG 34/- | DM70 6/- | EF0S 4/6 | MUII144/~ | RE34 7/6 | weiM 24/ | BCY33 &/~ | oAel 1/a
1A70T 7/8 | SF6M 12/ | 19AV6 /8 | 90CV 33/8 | DM7L 7/6 | EF87 10/- | MX40 12/8 | gPi3c.12/6 | Wes 10/6 | BCY34 4/8 | OAls2 g/~
iICL  5/6 | 6F12 3/3 | 18AVT 8/- | 90C1 18- | DW4f3s0 EFes 10/¢ | N78  28/4 | gpsz 12/6 | wis g9 | BCY38 5/~ | 0A%00 /-
102 /9 | 6F13 8/ | 12AX7 a/6 | 150B2 14/6 8/6 | EFI83 §/9 § N108 28/7 | aps1 8/3 | wrr g/6 | BCY3S 4/8 | 0Az02 gf-
1IC3 %/~ | BF14 15- | I12AY7 /8 | 150C2 @8/~ | DW4/500 EFisi 509 | Ni52 %3 | ¢pps sgs | weiM 6. | BOZl: /6 | 0A210 98
iCs 49 | 6F15  9/8 | 12BAc 8/~ | 161 15/ “gie | EFS04 20j5 | N33 25/~ | Tm4p 10/~ | Wiol se/g | BCLOT &~ | 0A211 13/8
iDs /8 | 6FI7 12/8 | 12BES 5/0 | 185BT 35/- | DYst 5/9 | EH0 6/6 | N359 /3 | rrozs - | Wior G- | BCI08 38 | oazson1g)-
ipe 96 | 6F18 7/6 | 12BH7 /- | 801 20/~ | DY87T 5/9 | EL32 8/8 { POL  2/8 | Tpoy 5. | wrae 10)- | BCIO9 488 | 0a700110/8
1FD1 @/- | 6§23 18 | 12E1 17/~ | 302 16/6 | BSOF 28/~ | EL33 12/~ | PABCSO 78 | Tpas &~ | X24 16/ | BCUS 5 | OAzsos 9
1FDs 3/0 | 6F2¢ 11/8 | 120567 2/6 | 303 15/~ | ES3F 24/~ | EL34 9/ | PC36  9/8 | Tpagag gp | X41 18/~ | BC11S 8/~ | 0azo03 o
106 @8- | 6F25 11/9 | 1277GT 6/6 ; 305 16/8 | ESSCC 13j- | EL35 10/- | PC83  9/6.| qvecp 15/ | X61  &jp | BCLI6 S/ | 0azang of-
1A56T 7/~ | 6Fe8 10/8 | 19Ks 10/~ | 306 13- | E180CC 8/- | ELss 88 | PCo5 8/ | on O wor P | BCLIS 418 | Oazsos o)
14 2/6 | 6Fs2 9/~ | 13K7GT 5/9 | 807  il/e | E1S0F 18 | Ers7 173 | BCO7 7o | UADCROME | ol o | BDLIO 9/~ | gamses 8y
1LD5 5/- | 6G6C /6 | 12K8GT7/6 | 956  B/- | EAs0 1/6 | Erai /3 | Poooo /3 | UAMR 9/8 1 SRl ABP L BRYs0 4/- | uponmg
ILN5 8/~ | GHGGT 1/ | 1297GT 4/8 | 1821 10/6 | EA76 13/- | Elaz gje | PCCs4 6/ | UBL 018 0 oob  Sp | Bryel 4 | QAZ307HN6
INSGT 7/9 | 6J5C  8/9 | 12SA7GTe/8 | 576s 10/~ | EABCsG/- | ELsl 8- | Peoss 6/ | UDCAL W8y SE0, i | BFYsy 48 | 94700 7-
1Pl 7~ | 635GT 4f6 | 128C7 4/- | 6060 5/6 | EACOl 3/~ | ELs3 /o | Fccse 9o | UBCSL 3 | iy o0 | BF1s 8- | G4%aas
1Pl0  d4/9 | 675 8/- | 12807 B/~ | 7183 10/ | BAF42 83 | ELsi 4/¢ | PCCse 9/g | UBTE) 88 | wyg)t 5o | BFL9 sl 616
P11 B/8 | 637G 4/9 | Io8HY §/- | 7475 4/~ | EB34 7/8 | ELss /6 | PCCIS® B8 | Loid 9’ X109 o6/~ | BF168 4- | (a0 255
IRs  B/8 | 6I7GT 8/6 | 12857 a/e | Alss4 20/- | EB4  4/8 | ELss 8- | BCFs0 e/8 | ponel 2 5~ | BF16T 2/8 | geos *2”
184  4/9 | SKGGT b/- | 128K7 4/9 | ACO4d 14/)- | EB9l 2/ | BLOL 2/6 | PCFe2 6/ | poney s’ Yes  5j- | BE173 2/8 | noeg 5"
185 8/ | BX7G  2)- | 128Q7GT6 | ACZPEN EBCiL 8/8 | EL95 b5/~ | BCFs4 8- | UUCEE Bl | ,0 Gl 1 BFiso 13- i
1Td 29 | €X7oT 446 | 128E7 8- 19/6 | EBCs1 5@ | EM71 14/- | PCFes g | UCCSS 18 upp  gig | BR1ss - | 9022 2
104 G/g | BKSG 8- | 12Y4 2/~ | AC2PEN/ EBC9O 4/~ | EMso s/9 | BCEsol 7~ | UCES0 813 | oo, 500 4 BTXasmo0 -
e R | s 7o | Mhl o) Dol e fr | omi g9 ) nme ) uods W 2 eR | W | B B
5 84 B/~ 8 g
aaiac S0 | SESOT a8 | LN 86 | AdirmN (o) | mpres B | EMss 11/ | PCEsoeinje | UCHSL 8/8 | Z150 28I | Ryiqy 13 | OC2 16/6

2p21  5/6 | 6L1S 5~ | 1487 15/~ 19/6 | EBFse 8/3 | EMs? 7/3 | PCFspslge | UCLs2 V- ) BY105 1o/¢ | 9C30  5/-
2X2 48 | 6Lis 19— | 18 12/6 | AC/PEN (7) | EBL21 11)- | EYs1 e/e | PCLst 9/~ | UCLS3 98 | Transistors | py1jq gy | OC¥5  §/-
3A4  3/6 | 6LD20 6/8 1 0/8 18/ | ECa2 4/3 | EYs1 7f- PCLE2 7/- | UE4L  9/6 | anddiodes BY126 /g | 0% 76

3A5 10/~ |. 6N7GT 86 | 19AQ6 4/¢ | AC/TETIN- | BCs3 12/6 | Evss s/g | PCLsa g9 | UF42 9[- | ogoos 19/ | BY234 4f- | OC38 11/8
387 5/- | 6Pl 12/~ | 19H1 40/- | AG/TP 19/6 | EC54 6/~ | EYsi 7}'3 BoLes 776 | UES0 88 | aN4os 6/ | BY23 45- 004l 10/-
3Ds 39 | 6P25 18- | 20D1 18/~ | AC/VPLIZ/- | EC70 4/9 | EYss 6)--| PCLes §/3 UF&’ 9:‘9 aN2207 4/6 | BY238 4/-
304 6/6 | 6P26 1%- | 20D4 20/5 | AC/VP210/8 | EC86 10/38 | EYs7 6/~ | PCL36. 8/8 UFSG 6/' 2N2369A4/8 | BYY2320/- | 0043 12/6
3Q56T 6/~ | 6P28 25/ | 20F2 18- | ATP4 2/3 | ECs8 10/3 | EV8$ 7/¢ | PCLSS 18/~ | 9 8/8 | 9N312150/~ | BYZI0 b)- | 004 =
384 4/9 | 697G B/~ | 20L1 13- | AZL 8- | Ecee ‘@8, | Ever g/~ | PENas 7)- | U4l lgfﬂ 9N3860 20/~ | BYZ1l 5/ | OCHFME/3
8v4  5/6 | 6Q7GT 8/6 | 20P1 17/6 | AZ31 8/9 | ECC31 15/8 | Bz35 5/~ | PEN45DD gma s!ﬂ AA120 8/- | BYZ12 5/- | OC45 19
4Dl  8/9 | 6R7G 7~ | 20P3 18- | AZ4r  7/8 | ECC32 4/6 | EZio. 73 1gj- | ULt 513 ‘AA19S 8/- | BYZ13 5/- | OC4GM 8/-
SRAGY §/0 | 6SATGT 3/- | 20Pe 18/8 | B26  4/6 | ECC33 29/1 | EZ4r /3 | PEN46 4/~ gmﬂ 10'6 AAZ13 8/6 | BYZs 85— | OC46 8-
SU4C 40 | 88A7 /- | 20P5 18- | B39 B/- | EcC3a 29/6 | Ezso 43 | PENaszge | FRIC 7/ ACL07 8/~ | CGI2E 4f-
SV4G  7/6 | 68C7GT 8/6 | 2BASG /6 | BL63 10— | ECC35 49 | Ezel  4/8 | PEN384 o 14'" ACI13 bBf- | CGA4H 4f- | OCT0 28
BY3GT /8 | 6867 8/~ | 25L6G 5/6 | CK506 6/6 | ECC40 9/6 | EZSC 3/8 116 U{ﬁ? 4/— ACi1A B/~ | GD3 &/ | 9011 g
873 8/~ | 6BH7 8/- | 25¥5 6/~ | CL4 19/6 | BCCBL 89 | FC4 1278 PEN4531DQDG /8 | ac12s 8- | GD4 6/ | 9C/2  B/-

6z4c  G/9 | 6337 8/8 | 25¥5¢ /6 | CLI3 18/6 | ECCB2 4/6 | FW4/6008/6 e gl;fs Acl27 2)- | GD5  o/¢ | 9078 18/
6/30L2 12/8 | CSKYGT &/8 | 25Z4G 6/- | Cve 1o/ | ECC83 448 | FW4/300 PENA41NE | ;yi] grg | ACl28 2/- | GD6  &/8 oogg glﬂ
6ABG 5/8 | BSLTGT 4/9 | 2625 /- | Cves 1o/ | ECOS4 &/8 .| 1g- | PEN/DD Uvss gje | ACl1s4 5= | eDs  4i- | 90T 2:;3
8ACT 8/- | 6SN7GT 4/6 | 25266 8/6 | Cv27l 12/6 | ECCS6 &/ | @QZso ~ /- 4020 17/8 | 1 g0 | Aciss 8/6 | GDS  4/-

8AGE 38 68Q7GT 6/~ | 80Cl  8/8 | Cv4es 19/- | ECCBS 7/~ G732 9/- | PFL206012/8 AC156 4/- | GDlo 4/- | 9Ci7 38

16

6AG7 /9 | 6857  8/- | 30Cis 13/8 | CYL 16/a | ECC1 8/- | ©Z33 1g/e | PL33 19/ | i M6 | actsy g | oDl g | OUT8 8-
6AJ5 - 8/8 | GU4GT 12/~ | 30Ci7 13/~ | CYiC 10/ | ECCI39 9/6 | G224 10/- | PL36 9/6 | i, 5" AC165 5/- | GD12 4/- | OCT8D 3/-
6AK5 4/8 | 6UsG b5/- | 30C18 8/9 | CYsi 7/6 | ECC30412/8 | Gz37 1i4fé | PL38 18/8 | m" AC166 5/~ | GD14 10/~ | OC78 8}
6AK6 6/- | 6U7C 7~ | 30F5 118 | D1 1/3 | ECcs0igi- | Hso 6f- | PL81 73 U{gm 41‘- ACI67 12/- | GD15 8/- | OC81  g/-
8AKS 8/~ 6V6G  3/8 | 30FL1 15/- | D15 15/ | ECF&0 6/6 HABC808/- | PL8IA 10/8 | 1o 37;3 AC168 7/8 | GD16 4/- | OCS1D @/-
6AL5 23 6veaT 6/- | S0FL1216/« | D41 10/8 | ECFs2 6/6 HL2 /6 | PL82 66 | gir 19 AC159 8/6 | CBET102 4/~ | OCslM B§/-
6AM4 16/6 8X4 §/6. | 30FLi3 8/~ | D63 6/- | ECFSs 9/- HL3C 4/- | BLEZ 7~ | ;g 1.1[!_1 AC176 1i/- | GET103 4/- | OC8lZ 5/8
6AMS 2/8 | 6X5GT b/- | 30FL1412/6 | D77 2/8 | ECF80442/- | HL23 @/- | PL8L  6/3 | oy s/ ACL77 5/ | GETIO518/- | Perpair
6AME  3/3 6y7G 1%/6 | 0Ll 6/~ | DaCs2 7/~ | ECF80512(6 | HL23DD5/- | PL302 12/ | 1y gqig | ACYLT S/ GET113 4/- | ©CB2 8/8
6AQ5 49 | 7A7 13/ | 30115 13/9 | DAFel 3/9 | ECH21 1%/6 | Hi4i .3f9 | PL500 13/3 | wmox  fog | ACYIZ 3/8 | GETILOLT/- oce2D 243
BARS 20/- | 7AN7 8/~ | 30L17 13/~ | DAF9s 8/- | ECH35 5/9 | HI4IDD PLso4 18/- | s gq 1’.1 ACY19 3/9 | GETLI6 6/ | 0083 8/-
6ATG 4/- | 7B6 10/8 | 30P4 12/~ | DCC9o 10/- | ECH42 9/8 . 18/8 | PLB0Z 18/~ | nic 1’56 aCy20 3/ | GET119 4 | 0C84  §/-
6AUS  b/- 787 - | 30P4MR DD4  10/6 | ECESL 5/ HI42DDS/- | BMB4  ¥B | .o sle ACY21 8f9 | GHET573 7/ | OCl23 4/6

iv6 | DD41 12/6 | ECHs3 8/ | HAN309274 | PX4 14/- | ;5 419 . ACY22 3$/6 | GET587 8/¢ | OCl32 1R/-
6B8G 2/6 | 7D6 -15/- | 30P12 18/- | DDT4 83 | BCHs4 7/~ | BEVR2 §/¢9 | PY3l &/8 { i ACY28 4/ | GETR7210/- | 0C140 19/

6BAG - 4/~ | 7H7 58 | 30Ple 12/~ | DFas 7/p | ECLS0 6/8 | HVRzA 8/9 | PY32 /6 | 75 A8 | aDulo §/- | GEI8TS 3/ | OCLE0 /6 }
6BE6 4/3 | vR7 1%/- | 30PL1 15/~ | DF72 80/ | ECL82 8/- | IW3 58 | P¥s3 /8 ; rjo. 1813 AD149 8/- | GET88210/- | OCl70 2/6
6BGGG 20/6 | 787 . 80/~ ; 30PLI315/- | DFel 2/9 | ECL83 9/~ | IW4/3505/8 | PY80 5/3 | wypl 12,43 © AF114 4/- | CET887 4/¢ | OC17L 38/4
6BH6 7/8 | 7V7 5/- | 30PL1415)- | DF9e @)~ | ECLs4 12/- | FW4/5008- « PYSL 58 | rofr pEi® o AFL5 8/- | GETS59 4/8 oc172  4f-
6BJ6 6/9 | 7Y4  6/8 | 30PL1515/- | DF97 10/- | ECLS5 11/~ | KI2 5[~ | P¥82 Bi- | ooy s’_ AF116 3/~ | GETS800 4/8 | 0C200 4/4
6BQ5 4/8 | 724 4/6 | 35A5 15/~ | DH30 15/8 | ECL86 8/~ | KI8 34/6 | P¥83 5/ | o0 s’_ AF117 2J9 | GETS06 4/8 | OC202 4/6
6BQ7A 7~ | 9BWs %~ | 38Ds 11/0 | DH63 6)- | ECLLS00- KT32 5/8 | PY88 @[3 | niY 11’- AT119 3/- | GET897 4/¢ | 0C203 4/6
6BR7 8/6 | 9D7 9/~ | 35L6GT §/9 | DH6 4/8 30/- | KT4l 196 | PYS0L 12/8 L’g'29 15’_ AF1?22 66 | GEX13 3/6 | 0C204 &§/8
6BR8 8/- | loci 12/6 | s5W4 4/8 | DH77 4/- | EF22 18/8 | KT44 20/- | PYS00 6/8 | oo e’é AFI25 86- | GEX35 4/6 | 0C205 7/8
6B87 16/8 1002 10/~ | 3523 10/~ | DHBL 10/- | EF36 3/8 KT61 128/ | PY801 6/8 ' ~i00 756 ATI26 53 | GEX3610/- | OC8l2 /-
6BW7 11)— | 10D1  8/— | 35Z4GT 4/9 | DHIGL 25/~ | EF37A 7/- | KTe3 4/~ | PZ30 9/ | = AFI27 3/8 | GEX46 7/- | OCP71 £7/8

6B8X6 4/6 | 10D2 147 | 35Z5GT 6/- | DH107 EF39 &5/~ | KTes 13/3 | QP21 5/~ %ﬁg%o lg’g AF139 11j- | GEX6615/~ | ORP12 18/~
6BZ6 8/— | 10F1L 15/~ | 42 5/- 18/11 | EF40 8/8 | KT74 12/8 | QQVO3/10 / AF178 10/- | GT3 5/~ | SXl/6 8/8
804 9/g | 16F¢ 9- | 43 .10/~ | DE32 7/6 | EF41 9 | KT8 /6 27/3 | vP4B 10/8 | AFI79 13/8 | 1 2n10 | T82 1278
8C6GT 6/— 10F18 7/6 | 50B5 8/3 | DK40 16/- | EF42 3J8 KT8 20/- | Q875/20 : VPI3C Py~ | AF1S0 9/8 | M3 2/10 | T83  18/-
6Ch g/0 | 10LD3 7/6 | 50C5 6/8 | DK9L 5/6 | EFs50 2/6 | KTW6l 8 16/6 | VP23 £/6 | AF181 14/- | OA5  5/6 | V10/15A

6G9 11’— 10LD1116/- | 50CD6c4ali~ | DEe2 7/8 | EFsa 10/~ | EKTwWs210/9 | Q8150/15 YR75 94/- | AFZI2 5/- | OAD 26 18/-
6CDEG 19/8 | 10P13 12/- | 50L6GT 6/— | D96 7/~ | EF73 6/8 | KTwe3 59 - 9/6 | VRiOF 5/- | ASBY27 8/6 | OAl0 6/8 | MATIO0 /9
60D7 9/6 | 10P14 12/6 | 52KU 14/8 | DL33 6/- | EF80 4/6 | KTZ41 8/- | QVO47 8/- | VRISO b/- | ABY28 6/8 | OAd7 /- | MATI018/8
6CHE 6/~ | 12A6 816 | 53KU 14/ | DI3s 49 | EF83 9/8 | LN309 8/9 | R10 15/~ | VIBLA ?/- | ASY29 10/- | OA70 §/- | MATI207/9
6CLG 8f6 | 12aC6 - | 72 6/6 | DL7> 15/ | EFs5 5/3 | LP2 9/)8 | Ril 19/6 | VTS50l 8/- | BAll 2/8 | OA73 8/- | MATI2]1 8/6
8CW4 18/~ | 12AD6 6} | 77 ¢/6 | DLz 80/~ | BFs6 6/- | LZ319 &/6 | X12  8/0 | VUl 7/3 | BALls 8/- | OA7T8 1/9 | ZEI12V7 1/9

MATCHED TRANSISTOR SETS 1—O0C44 and 2—0C45 8/6; 1-0C81D and 2-0C817/8; 1—O0C82D and 2—-0C82 8/6; Set of three—0CS3 (GET118/119) 8/6; LP15 package (ACL13, ACIG4
AC157, AA1920) 10/8; Postage 6d. perset.
8.T.0, 1 watt Zener diodes. 2+4v: 27v: 3-0v: 8-6v: 4:3v: 18v: 16v: 18v: 30v, Al 8/64. each. )

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GDODSrl.DGSE OR BIDXED. BUT MUST BE NEW

ELECTROLYTICS. Cantypes: 8 8mid/500v7/638 X 16mf/500v 8/-516mfd{500v 6/=5 16X 18mfd/500v8/9;16 X 32mfd{45Cv 9/8; 32mfd/500v 8/=; 32 X 32mfd/450v 4/8; 50 X S0mfd]
350v 5/6; 60 X 250mfd/275v 8/9; 50 x 50mfd[275v 8/6; 60 X 250 X 10mfd/275v 14/3; 64 X 100mid/450v 21/-3 B4 % 120mfd/350v 8/6; 100 X 200mid/275v 8/=; 100 X 200mfd/350v 16/6;
100 X 200 X 60mid/300v 18/63 100X 3003< 100 X 16mfd/275v 24/8; 100 X 400mfd/275v 12/9; 100 X 400 X 18mfd[275v 23/3; 100mfd/100v 7/6; 200mfd{350v 12/33 200 X 200X 100mfd/350v
27/8 3 1000mfd/50v 9/8; 2000mfd/50v 13/3; 5000mfd/25v 15/~ 3 5000mfd /50v 27/9 ; 8mfd /600v 11/3;16 X 16 X 16mfd[275v Tj=; 50 X 50 X §0mfd/350v 12/3; 16mfd/600v 15/9;10000m fd /30v 29/6.
Tubular types 1mid/500v 2/6:2mfd/500v 2/8 ; 4mfd/500v 3f-; Bmfd /450v 1/93 Bmfd/500v 3/6; 8 X 8mfd/450v 2/9; 8 X 16mid/d450v 3/~; 10mfd/50v 2/3; 16mfd450v 2/6; 16 X 16mfd/450v
3/63 16 X 32mid/350v 3/6; 32mid/350v 3/-; 32mid[450v 3/6; 32 X 32mfd/350v 4/9 ; 50mfd [350v B/=; 100mfd /450v 10/6; 8B4mfd }450v §/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terps of bushiess—Cash withorder only, Post/Packing 6. per itmm, Ordersover£5 postiree .NoC.0.D. Allorderscleared day ofreceipt. Any parcelinsured against damage intransit for
6d. extra per order. Hours of business, Mon.~Fri, 8.00 to 5.30 p.m. Sats. 9.00 to L p.m. Complete list of modern and obsulete valves, resistors, condensers, transformers, potentiometers
microphonss, ete. with terms of business 6d. Please enruire for ay item not lsted with S.A.E. Please note_that no enguiries can be answered unless a 8.A.E. is enclosed for reply.
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TEGHNIGAL
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. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too !
Why notfill in the coupon below and find out how ?

Many g/ip/oma 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, eté.

Examination Students coached until successful

NEW seiesuiio raoio COURSES

Learn as you build. You can learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,

‘and high-grade test instruments, incl. professional-type

valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

IR0 M S e G A S N W G W e o

INTERNATIOI\IAL CORRESPONDENCE SCHOOLS |

12/68

_ |

Dept. 171, Intertext House, Parkgate Road, London, S.W.11 |
Elease send me the 1CS prospectus—free and withdut obligation. |
(state Suquct ot Exam.) - :
NAME. :
ADDRESS 1
I

3

INTERNATIONAL CORRESPONDENCE SCHOOLS

632

RINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX .
CONTENTS: (1) 2 Copper Laminate Boards 44 . 24”.(2) 1 Buard for Mateh-
box Radio. (3) 1 Board for Wristwatch Radio, ete. (4) Rewist. 13) Resist Solyvent,
6) Bt t. (7) Cl ] .(8) 16-page Booklet Printed Cirewits for Amatenrs,
(8) 2 Miniature Radio Dials SW/MWI/LW. Afso free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 40 TRANSISTORISED PROJECTS,
A very comprehensive selection of clrowits to suit everyone's requirements and
constructional ability. Many ntiy developed very § designg blished
tfor 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
South Africa, Canada.

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double
Reflex. (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON” Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World, -
3 Submi io Recei based on the ‘‘Iriflexon’ circuit. Let us know
if you know of a smaller design published anywhere, (10) Postage Stamp Radio,
Size oniy 162" ¥ -98” < 257, (11) Wristwatch Radlo 1-15% x -80” x *557. 12
Ring Radio -70” "X -70* x -55". (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-Seeking Animal,
Guided Missile. (20) P 1 Motion Machine. {21) Metal Detector. (22) Transist;
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator,
{25) Signal Injector, (26) Pocket Transceiver (Licence required). (27) Constant
Volume Tntercom. (28) Remote Control of Models by Inducti [¢ Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwateh Transmitter/ Wire-lesg
Mierophone. (32) Wire-less Door Bell. (33) Ultrasounic Switch/Alarm, (34) Stereo
Preamplifier, (35) Quality Sterec Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone”. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drili Speed Controller.

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2T Cond s, Reslstors, Gain Control, Terminal

Block, Elegant Case, Screws, etc, In fact everything’you need to bulld a Steady-Light
Photo-Switch/Counter/Burglar Alarm, ete, {Project No. 1) which can be modified for
modulated-light operation.

PHOTOELECTRIC KIT
39/6

e | i Postage and Pack. 2/6 (UK)
Commonwealth:
SURFACE MAIL 3/6
AIR MAIL £1.0.0
. Australia, New Zealand,
8. Afriea, Canada and U.8.A.
e G

12 PHOTOELECTRIC PROJECTS. (1) Steady-Light Photo-Switch/Alarm. (2)
Modulated-Light Alarm. (8) Long-Range Stray-Light Alarm. (4) Relay-less Alarm.
(5) Warbling-Tone Alarm. (6) Closed-Loop Alarm. (7) Projector Lamp Stabiliser.
(8) Electronic Projector Modulator. {9) Mains Power Supply. (10) Car Parking Lamp
Switeh. (11) Automatic Headlamp Dipper. (12) Super-Sensitive Alarm.

PHOTOELECTRIC
BURGL AR ALARM
[INVISIBLE BEAM TYPE)

"INVISIBLE BEAM-OPTICAL KIT

Everything needed (except plywood) for bullding: 1 Invisible-Beam Projector and
1 Photocell Recet (a8 i d). 8 for all Photoelectric Burglar Alarmas,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter, projector
lamp holder, buliding plany, performance data, etc. Price 19/8. Postage and Pack,
1/6 (UK), Commonweslth: Surface MaHl 2/-; Air Mail 8/,

JUNIOR PHOTOELECTRIC KIT-

Versatile Invisible-beam, Relay-less, Steady-light Photo-Switch, Burglar Alarm,
Door Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Sensitive Photot istor, 3 Tr Chaassis, Plastic
Case, Resistors, Berews, ete. Full 8ize Plans, Instructions, Data Sheet “10 Advanced
Photoelectric Designs™. - -

Price 18/8, Postage and Pack. 1/ (UK). Commonwealth 2/-; Air Mail 4/-,

JUNIOR OPTICAL KIT :
CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything
(except plywood) to build 1 miniat: si tocell

eam Proj; and pl receiver
Price 10/8, Postage and Pack. 1/6 (UK). Commonwesith: Surtace Mail 2/-; Air Mail 4/-

PHOTOELECTRIC PARKING LAMP SWITCH :

Turns your light on at dusk, off at dawn, automatically, Nevar forgets. Proteets yous
car. Saves the Battery, Miniatare construction, 8imply inser: in the parking lamp lead.
Price: 27/8, Post & Packing (U.K.) 2/6 (12 volis only). g .

ELECTRONIC MAINS LAMP DIMMER

Varies lamp brightness from nothing to full 100 watt masimum. Ideal for Parties,
TV watching, Children’s bedroom etc. Just raéunt on the wall in place of on-off switch.
Price: 59/, Post & Packing 2/6. .

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

Send a S.A.E. for full details, 6 briof deseription and Photographs of all Kite and al}
52 Radiv, Electronic and Photoel Projects A bled.




DRY JOINT TESTER

The most reliable way of testing for a dry joint is
to messure the reslstance between the component
lead and the printed eircuit board. Our kit for
doing this compriaes a large soale (3in. ) moving coil
meter, a variable resistance for adjusting zero
eetking, and & wiring diagram with instroctions.
The only additional items you will need are a
battery, some wirs, a pair of test rods. Price 19/6,
postage and insurance 2/6.

_MINIATURE WAFER SWITCHES
R 4 pole, 2 way—3 pole, § way—4
pole, 3 way—2 pole, 4 way—3 pole,
4 way—2 pole, 6 way—I! pole, 12
way. All at 8/8 each. 36f= dozen,
your assortment.,

WATERPROOF HEATING
ZLEMENT

26 yards length 70W. Self-regulating
temperature control. 10/~ post free.

DRILL CONTROLLER

Electronically changes speed from ~
approximately 10 revs. to maxi-
. mum. Full power at all speeds

by finger-tipcontrol. Kitincludes
allparts, cage, everything and full
instructions. 18/6 plus 2/6 post and
inguranee. Or available made up
25/=, plus 2/6 post. i

INFRA-RED HEATERS
Make up one of these latest type E_—I"
heaters. Ideal for bathrcom, sto. l

e W i
e T T, -

They are simple to make from our

easy-to-follow instruction—uses silica

enclosed elements designed for thecor- ’

rect infra-red wavelength (3 microns). Price for 750 watts element, all parts, metal
casing, as Mustrated, 18/8, plus 4/— post and insurance, Pull switch 3/- extra.

BLANKET SWITCH
Double pole with neon leb

into side so Juminous in dark,
ideal for dark room light or for :
use with waterproof element—mew i
plastic case, §/8 each. 3 heat model 76,

PHOTO-ELECTRIC KIT
All parts to make light operated switeh/burglar
alarmfeonnter, ete. Kibcomprises printed circuit,
Laminsted Boards and chemicals. Latching relay.
Infra-red sensitive Photocells and Hood, 2 tran-
sistors, cond., terminal block, Plastic case. Bssen-
tial data, circuits and P.C. chassiz plans of 10
photo-electric devices including auto. car parking
light, modulated light alarm. Simple invisible ray
switch-—counter—stray light alsrm—warbling
ione electronic alarm—project lamp stabiliser,
ete., etc. Only 38/8, plus 2/- post and insurance.

¥t PP3 ELIMINATOR. Play your pocket
radio from the mains! save £s. Com-
plete component kit comprises 4
rectifiers—mains dropper resistances,
smoothing condenser and instruc-
tions, only 6f6 pins 1/- post.

BECKASTAT : .i ]

" This is.an instant T
thermostat, simply
plug yourappliancein-
to it and its lead into
wall plug. Adjustable
gefting for normal air
‘temperatures. 13A
loading. Will save its

. cost in a season 19/6,
Post and ins. 2/9.

KETTLE ELEMENT

280/240V 1500 watt.
Made by Best for kettles
with &/, . diz, hole
including: Best, Besco,
Chalfont, Davidson, Ditae
5 plex, Grafton, Hawkins,
Jurymaid, Morroware, Monogram, Pifeo, Revo,

. Towen, Swan, Normally 32/6. Our price 15/= pltzs

2/6 post.

QUICK CUPPA

Mini Immersion Heater, 350w,
200/240v, Boils full cup in about
two mimutes. Use any socket or
lamp holder. Have at bedside
for tea, baby'z food, ete, 19/8,
post and insarance 1/6. 12v. car
model also available,

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B worlting), Takes the place of any
of the following batteries: PP1, PP3, PP4, PPH,
PP7, PPY, and others. Kit comprises: mains
transformer rectifier, thing and load resistor,
condensees and instructions. Real snip at enly

. 1648, plus 3/6 postage.

THERMOSTATS

21 MOVING COIL METER
Meters are always being needed and they are
jolly costly when you have to buy them in a
hurry. So it's sensible to take advantage of this
offer: 23in. (3" 0.d.) lush mounting moving eoil
meters only 8/@ each. These are scaled 0-300mA
but once the internal shunt is removed thei.s.d.
ig usually about 10mA so you can make it into
abuoest anything by adding shunts or series
resistors. These are Ex. W.D. of course but are
all new and unused. Price only 8/6 each plus
2/6 post. 12 or more post free. :

. -for overhead heater—just

FLUORESCENT LIGHTING SNIP
THE TWENTYLITE

A Fluerescent lighting
unit mads by the famous
Atlas company, with
guper silent polyester
filled choke and radio

suppressed starter, The fube
springs in and out and the whole unit is
veantitully made and finished white 1, A ingly

cconomical. If left on all the time costy only ore penny per day
(uses }; unit). Measures 2ft. long. Is ideal in Kitchen, Bedroom, Hallway,
Porch, Loft, ete. Don’t miss this amazing offer, 38/8 with tube. Assembled
ready to install. Postage and Insurance 6/6 extra.

TIMED SWITCH
TFor keeping an electrical cireuit closed for a time period of up to ten
minutes, Made by a very famous company for switching washing hi
but equally suitable for any appliance lamp or heater up to 13 amp. Epecial
snip price 96 post free if ordered with other Hghtweight items totalling £5,
Otherwise add 2{9 post and insurance.

HI FI BARGAIN

FULL F112 INCH LOUDSPEAKER, This is undoubtedly one
of the finest Ioudspeakers that we have ever offered, produced
by one of the country’s tnost famous makers. It has a-die-cast
meial frame and i strongly recommmended for Hi-Fi load and
Rhythm Guitar and public address,

Flux Density 11,000 gauss—Total Flux 44,000 Maxwella—
Power Handling 15 watts R.M 8. —Cone Moulded fibre—Freq.
response 30:10,000 ¢.p.8.—specify 8 or 15 ohmos—Main re-
sonance 60 ¢.p.s.~~Chassis Diam. 12in,—123in. over mounting §
lugs— Baitfle hole 11in. Diam ,~—~Mounting holes 4, holes—#in.
diain. on pitch circle 11}n. diam.~—OQvera]l height 5iin. A £6
speaker offered foronly £3.9 8plus7/6 p & p. Don’t miss thisoffer.

BATTERY OPERATED TAPE
DECK

‘With Capstan control. This unit is extremely
well made and measures approx. 6 x 3 x 2in.
deep. Has three piano key type controls for
Retord, Playback and Rewind. Motor is &
special heavy duby type intended for opera-
tion oft 4/5 volts. Sapplied complete with 2
gpools ready to install. Record, Replay head
ig the sensitive ¥4 type intendes for use with
transistor, amplifier. Price 89/6. Post and insurance 4/6.

Type ““A” 16 amp. for controliing room heaters,
greenhouses, airing eupboard. Has spindle for
pointer knobs, Quickly adjustable from 30-80°F,
9/8 phus 1/— post. Bultable box for wall mounting,
G- P. & P. 1/-.
'ype “B* 15 amp. This {1 & 17in. long rod type
made by the tamous Bunvic Co, Spindle adjusts
this from B50-550°F, Internal! screw
alters the setting so this could be

for controiling
LR furnace, oven
i kiln immersion
heater or to make flame-start or fire
alarm, 8/6 plus 2/6 post and insurance.
Type “D". We call this the Tee-stat as it cuts in
and out at around freezing point, 2/3 amps. Has
many nses cne of which weuld be to keep the 101,
pipes from freezing, it a length of our blanket wire
(16 vds, 16/{-) is wound round the pipes, 7/6.
P. &P, 171,
Type “EY. This is standard refrigerator thermo-
stat. Bpindle adjustments eover normal refrigera-
tor temperature, 7/8, plus 1f- post.

Type “F¥, Glasy encaged far controlling the temp,
of liquid—~—particularly those in glass , vats

or ginks—thermostat is held (half submerged) by
rubber sucker or wire clip—ideal for fish tanks—
developers and chemical baths of all types.
Adjustable over range 50° to 150°F. Price 18/-,
plus 2/- post and insurance,

adfuatable over 30° to 1000°F, Buitable.

BARGAIN OF THE YEAR
MICRO-SONIC

7 transistor Key chain Radio in
veryprettycase,size2§ x 24 x 1iin.
—complete with soft leather zipped
bag. Gpecification :-—Circuit: 7
transistor superheterodyne. Fre-
quency range: 530 to 1600 Kcfa.
Sensitivity: 5 mv/m. Intermediate
irequency: 465 Ecfs, or 455 Kejs.
Power output: 40mW, Antenma:
ferrite rod. Loudspeaker: Perma-
nent magnet type.

In transit from the Easi these sets
suffered alight corrosion as the bat-
teries were left in them but when )
this corrosion is cleared away they

shouid work perfectly—offered without guaraniee except that they are
new, 18/8 plus 2/6 post and ins., less batteries, Everiasting batteries 7/- pair,

Spring ooil leads as fitted to telephones, 4 core
2/6 each. 3 core 2f- each,

1ndicator lamp. Panel mounting, eonsists of neon
lamp in red plastio lens with resistor in leads for
maius operation. 2/8 each, 24/- dozen.

Appliande switch double- pole 16A 230v rating
spindle for pointer knob control, 3/6. .
0005 tuning ¢ondenser. for crystal or iransistor
radio, 24/ dozen. :

18mm Zoom Lens for closed oircuit TV camers,
brand new, £75. (Half current price list.)
Baulkhead Aerial lead out two cone shaped por-

. ecelain Insulators with OBA brass rod through

centre fikted terminals 8/6. g

12V Blower heavy duty motor with centrifugal
blower _coupled to one end, ideal for car heaber,
12{8, plus 4/8 post, :

COPPER CLAD ELEMENT

1250 watts—4tt. long but bent to U shape, ideal

1 mount, reflector above
18/8 each, plus 4/6 post. £6 doz. post vaid.

BLANKET SIMMERSTAT d
Although looking like, and fitted as an ordinary
blanket switeh, this is in fact a devioe for switch-
ing the blanket on for varying time periods, thus
giving & complete control from off $o full heat,
Also sultable for controlling the temperature of
any other appliances vsing up tolamp. Listed§
at 27/8 each, we offer these while our stock Jasts |°
at ‘only 12/6 each.

0-1mA Full Vision Moving Coll Mater. 2in. [T
full vision. 19/6 vlus /- post.
0-500mA 3in. Flush Mounting Moving Coil Metor

10/-.

G.E.C. Biack Light Tuabe for experiments and
special lighting effecfs—40 watt 2ft. tubes only
14/2 each, holders and control gear 196 plus 4/8
post.,

You never n¢ed buy another battery for your
transistor radio. Stupendous offer this month—a
6-0V Nickel Cadmium battery stack together with
& mains cperated charger which you mount on the
back of your set. The mains fiex unplugs so the
set remaing completely portable. Offered for less
than the cost of the batteries alone. ONLY 29/8
plus 3/6 post. -

Experimenting with Ultra Violet ® Philips UV lamp
16/8, holder and control gear 19/6 plas 4/6 post.
Doubls pole push to test switoh. Bpring return
10 amp, 250V, 2/9 each. 30/ doz.

A.EI FRACTIONAL H.P. MOTOR. 200/250v.
50/60 ¢.p.s. enclosed, continuous rating 1/40 h.p.,
ex. equipt. Perfect order 19/6 plus 4/6.

FLUORESCENT CONTROL KITS

Each kit comprises seven items—Choke, 2 fube
ends, starter, starter holder and 2 tube clips,
with wiring instructions. Suitable for normal
tiworescent tubes or the new ‘“Grolux" tubes tor
fish tanks and indoor plants. Chokes are super-
silept, mostly resin filled. Kit A—15-20 w,
1946, Kit B—30-40 w. 19/6. Kit C—80 w. 10/6,
Kit D-125 w. 22/~ Kit E—85 w. 18/6, Kit
MF1 is for 6in., in. and 12in. miniature tubes,
19{6. Postage on Kits A and B 4/6 for one ortwo
kits then 4/6 for each two kits ordered. Kits C.
D and E 4/6 on first kit then 3/6 for each kit
ordered. Kit MF1 3/6 on first kit then 3/6 on
each two kits ordered.

REED SWITCH

Suitable for dozens of different applications,
such as burglar alarms, conveyor belt switching.
These are simply glass in cased switches which
can be operated by a passing permanent magnet
coil. A special buy enabies us $o offer these at
2]8 each, or 24/- & dozen, Suitable magnets are
1f= each. -

CENTRIFUGAL FAN

CENTRIFUGAL BLOWER
or extraetor by Torrington,
very low noise but large
capacity alr flow, designed
for central heating and air
conditioning; ideal also for
fume extraciion  over
cooker, duct type outlet,
200-2560 v, 50 C.P.8. motor.
'ﬁs.w.s, post and insursnce
6. .

16 RPM GEARED MOTOR

Made by 8mith’s Electrics, these sre almost silent
, but are very powerful. They operateirom

normal to 240V. mains and the final shaft apeed is

16 r.p.m. 15/-_ Post & ins. 2/9.

Where postage is not definitely stated as an
extra then orders over £3 are post free, Below
£3 add 2/9. Semi-condunctors add 1f- post.
Over£lpostiree, 8.A.E. with eniguiries please.

ELECTRONICS (CROYDON)

LIMITED

{Dept. P.W.) 266 LONDON ROAD, WEST CROYDON CRO 2TH
also at 102/3 TAMWORTH ROAD, CROYDON, SURREY
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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

always be sent registered post. Advertisements,

ment Manager, PRACTICAL WIRELESS, George Newnes Ltd.,
for insertion in the next available issue.

Bank Ltd.” Treasury notes should
together with remittance, should be sent to the Advertise-
15/17 Long Acre, London, WC2,

SERVICE SHEETS

SERVICE SHEETS. RADIO, TV. 5,000
Models. List 1/6. S.A.E. Enquiries. TELRAY,
11 Maudland Bank, Preston, Langcs.

SERVICE SHEETS. RADIO, TELEVISION,
TAPE RECORDERS, 1925-1968 by return
post, from 1/~ with free fault-finding guide,
Catalogue 6,000 models 2/6. Please send
stamped addressed envelope with all orders/

enquiries, HAMILTON RADIO, 54w London -

Road, Bexhill, Sussex.
SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome; always
open. THOMAS BOWER, 5 South Street,
Qakenshaw, Bradford,
RADIO, TELEVISION over 3,0(50 models.

JOHN GILBERT TELEVISION, 1b Shepherds
Bush Rd., London W.6. SHE 8441.

C. & A.
SUPPLIERS

SERVICE SHEETS

(T.vV., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS)

Only B/- each, plus S.A.E.

(Uncrossed P.Q.'s please, returned if
service sheets not available.)

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.

Mail order only.

SERVICE - SHEETS—Radio, T.V., Players,
Grams., Tape Recorders, from 1/-. Send for
lists 1/- (s.a.e.). Fountain Press, 46-47 Chancery
Lane, London, W.C.2,

EDUCATIONAL

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.LLE.T. (Dept. 168K),
Aldermaston Court, Aldermaston, Berks.

BECOME “Technically qualified” in your
spare time, guaranteed diploma and exam.
home-study courses in radio, TV servicing and
maintenance. T.T.E.B., City and Guilds, etc.:
highly informative 120-page Guide——free.
CHAMLERS COLLEGE (Dept. 857K), 148
Holborn, London, E.C.1.

EDUCATIONAL

(continued)

WANTED

(continued}

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’) RT.EB., etc. Many
unique diploma courses incl.
Colour TV, Electronics, Telemetry
& Computers. Also self-build kit
courses—valve and transistor.

Write for FREE prospectus and find out
how ICS can help you in your career,

ICS, DEPT. 541, INTERTEXT HOUSE,

LONDON, sWit

(continued page 637)

BOOKS & PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes oo .. §/6p/p6d.

1185 set Circuit and Notes .. 6/6p/p6d.
H.R.C. Technical Instructions . 5/6 p/p 6d.
38 set Technical Instructions . 5/6ip/p&d.
46 set Working Instructions .. . 5/6p/p6d.
83 set Technical Instructions . 7/-pfp&d.
BC.221 Circuit and Notes .. 5/8p/p6d.
Wavemeter Class D Tech. Instr. .. 5/6p/p6d.
18 set Circuit and Notes .. .. 5/6p/p6d.
BC.1000 (31 set) Circuit and Notes .. 5/6 p/p 6d.
CR.100/B.28 Circuit and Notes .. 10/~ p/p 9d.
R.107 Circuit and Notes .. T/-p/p6d.
AR.88D Instruction Manual .. .. 18/-p/p 6d.
62 set Circult and Notes . 6/6p/p6d.

Circuit Diagram 5/- each post free, R.1116/A,
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134,
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.524, 22 set. )

52 set Sender and Recelver circuits 7/8 post free

Reslstor colour code Indicator 2/6 p/p 6d.
S.A.E. with all enquiries please.
Postage rates apply to U.K. only.

Mail order only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

WE BUY New Valves, Transistors and clean
new compeonents, 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.

DAMAGED Avo Meters, Models 7 and 8,
Damaged Meggers, any quantity. Send for
packing instructions. HUGGETT'S LTD.,
2/4 Pawson’s Road, West Croydon.

VALVES WANTED, brand new popular
types boxed. DURHAM SUPPLIES, -367c,
Kensington Street, Bradford 8, Yorkshire.

WANTED NEW VALVES, televisions, radio-
grams, transistors, etc, STAN WILLETTS,
37 High Street, West Bromwich, Staffs, Tel.:
WES 0186.

WE BUY New Valves and Transistors. State
price. AD.A. MANUFACTURING CO., 116
Alfreton Road, Nottingham.

ELECTRICAL

WANTED

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD
103 North Street, Leeds 7

RADIO OFFICER training courses. Write:
Principal, Newport and Monmouthshire
College of Technology, Newport, Mon.
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WANTED: New valves, transistors etc.; state
prices. E.A.V. Factors, 202 Mansfield Road,
Nottingham.

Run all your transistor equip-
ment direct from A.C. mains.
The most economical way of
running Transistor Radios,
Hi-Fi Equipment, Record-
Players, amplifiers etc. No
motre expensive batteries to
buy. All the units are con-
tained in an attractive case
with a full set of accessories.
Mk 1 Model—replaces all
9 volt batteries, i.e. PP3, PP4,
PP5, PP6, PP7, PP9 and all equivalents, or
all & volt batteries, .e. PP1 and PP8.
(Please state which voltage). Now only
30/-, p.p. 7/6. Mk. 2 Model. This unigue
model has three outputs—6 volts, 7% voits
and 9 volts and is ideal for cassette tape-
recorders, price oniy 556/-, p.p. 5/-. Extra
fead with DIN plug for Cassettes 6/6.
Mark Il. This unit is the same as the Mk. 2
version above with the added refinement
that all the outputs are STABILISED
making the unit most suitable for running
Hi-Fi and Test Gear direct from the mains.
Only 75/-, p.p. 5/-. All units available
from dept PW, Globe Scientific Ltd,
22-24 Cawoods Yard, Mill St, Leeds 9.

s GLOBE SCIENTIFIC LTD

vy 24 CAWOQODS YARD, MILL STREET
MARSH LANE, LEEDS 9. Leeds 35000




ELECTRICAL

{continued)

MOST BRILLIANT PERFORMANCE EVER
from 12 volt Car Batfery
BRILLIANT HEAVY DUTY 240 volt

LIGETING and ALL UNIVERSAL AC/DC
MAINS EQUIPMENT. Marvellous for Fluo~
rescent lighting. Thousands of uges. Tremen-
dous purchase of this model makes fantast-
ically low price possible.

ONLY £4.18.6 each plus 106 delivery. C.0.D.
with pleasure. MONEY BACK if not DELIGHTED
Please send s.a.e. for full illustrated details.

(Dept. PW) STANFORD ELECTRONICS
Rear Derby Road, North Promenade,
BLACKPOOL, Lancs.

MISCELLANEQUS

BUILD IT in a DEWBOX quality cabinet.
2in. x 24in. x any length. D.E.W. Ltd., Ring-
wood Road, FERNDOWN, Dorset. S.A.E. for
leaflet. Write now—Right now.

RHYTHM MODULES. Build your own
rhythm box—simply, cheaply. Realistic sound
guaranteed. S.AE. for details. D.E.-W. LTD.,
254 Ringwood Road, Ferndown, Dorset.

— ELECTRONIC MUSIC?—

Then how about making yourself an electric
organ? Constructional data available—
full circuits, drawings and notes! 1t has
& 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 leaflet and further
details to C. & S,, 20 Maude Street,
Darlington, Durham. Send 3d. stamp.

INTEGRATED CIRCUITS

CA 3018 (June issue) 26/-
CA 3020 (May issue) 31/-
All types of Digital and Linear Integrated

Circuits supplied.
MAIL ORDER ONLY CW.0. P. & P. 9d.

ANDOR ELECTRONICS LTD.
7 Hindley Street, Stockport

4 WATT GRAM AMPS.

Volume and tone controls, mains operation, 3Q)
output, new and boxed 65/ POST
= PAID

BIG BARGAIN PARCELS onvy
OF COMPONENTS 10/-

SALOP ELECTRONICS POST PAID
8a Greyfriars Road,
Coleham, Shrewsbury

S.A.E, for lists

AERIALS

Enthusiasts
THE T.M.P. EXPERIMENTAL
AERIAL KIT

A unique collection of alloy elements, dipoles,
booms, clamps, mast reflectors, nuts & bolts,
cables even a compass! etc., to make up various
experimental aerials to cover all bands.

This includes TV transmissions, SW for the

radio amateur, VHF for BBC FM. Amateurs |

on 2 and 4 MTrs, Aircraft, Police etc., UHF
for experiments on BBC 2 and Ultra High
Frequencies. These Kits can be used indoor
or outdoor. Robust construction with simpli-
fied detailed plans for easy assembly.

The Wonder T.M.P. Kit costs only

89/6——no extra for carriage.

Despatched to any address in UK within 7 days.

TUBULAR METAL PRODUCTS

7 LOWESMOQOR TERRACE,
WORCESTER

SITUATIONS VACANT

ENGINEERS. A TECHNICAL CERTIFI-
CATE or qualification will bring you security
and-much better pay. Elem. and adv. private
postal courses for C. Eng., AM.LE.R.E,
AMSE. (Mech. & Elec.), City & Guilds,
AMIMI, AILOB, and G.C.E. Exami.
Diploma courses in all branches of Engineering
—Mech., Elec., Auto., Electronics, Radiaq,
Computers, Draughts., Building, etc. For full
details write for FREE 132 page guide:
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks,

FOR SALE

{continued)

5 TON FACTORY CLEARANCE. Radio, TV,
elec. components in 27s. 6d. mixed parcels.
Post free. Example: resistors, condensers, pots,
speakers, coax, coils, fibre washers, valves,
over a dozen different types, tuning knobs,
grommets, sleeving, IFS, Paxolin, wire, recti-
fiers. Lots of other items. Pot luck. Postal
order to—P. L. Newton, 16 Shallcross Crescent,
Hatfield, Herts.

RADIO and tape recorder testers and trouble
shooters required. Canteen, excellent rates of
pay. 8.00 am. to 5.00 p.m. 5-day week.
Elizabethan Electronics Limited, Crow Lane,
Romford, Essex. Phone: Romford 64101,

TV and Radio, AM.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 practical equipment) in all branches
of Radio, TV, Electronics, etc. write for 132-
page Handbook—FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING
TECHNGLOGY (Dept. 137K), Aldermaston
Court, Aldermaston, Berks.

{continued page B637)

FOR SALE

SEE MY CAT. for this and that. Tools,
materials, mechanical and electrical gear—Iots
of unusual stuff. This Cat. is free for the asking.
X. R. WHISTON (Dept. PWC), New Mills,
Stockport.

MINIFLUX HEADS
Special offer SKIN4 3-track stereo record/play-
back head (list 8 gns.). Special offer 55/-
Miniftux LF6-0 self oscillating half-track mono
erase head, list £3.10.0. Offered at 22/6. VLF4
3-track ferrite erase head, list £4.5.0. Offered
at 32/6. S_A.E. for full lists.

LEE ELECTRONICS
400 EDGWARE ROAD. PADdington 552i.

Boxes of B.A. Nuts and Bolts, all Brand new
and high grade machine cut items, invaluable to
all Service men, experimenters etc. Bolts
include 2.BA, 4.BA and 6.BA up to 2” long.
various heads, mainly brass, approx. 3—400
items per box, our Special Price 7/6d. plus 2/-d.
Post and Packing. WALTON’S WIRELESS
STORES, 55a Worcester Street, Wolver-
hampton, Staffs,

HIGH GLOSS METALLIC

HAMMERED ENAMEL%
MAKES FANTASTIC E

DIFFERENCE TO PANELS

-—say hundreds of enthusiastic users
‘Crackle’ pattern appears
like magic on wood and
ﬁnreta.Lll\sIo undercoat. Air

ies min. to hard
glossy Anish . Heat, liquid OR SPRAY-ON
and seratch-proof. Lt. and Dk. Biue; Bronze; Silver;
Green; Black. Send NOW for free list, or §/= (4 19
post and packing) for trial {pt. tin, colour samples and
instructions.

FINNIGAN SPECIALITY PAINTS, Dept. P.W.
STOCKSFIELD (Tel. 2288), Northumberland
MADE 7§11

MORSE 77 !

FACT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month.
{Normal progress to be expected.)

Using seientifically prepared 3-speed records wyou
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it’s easy as learning
a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring, s.t.d. 01-660 2896
send 8d. stamyp for explanatory booklet to:

G3CHS/P, 45 GREEN LANE, PURLEY, SURREY

PRACTICAL WIRELESS copies for sale. All
issues from August 1950, excluding Dec. 1951,
July 1952, May 1956, April 1957, June 1958,
April 1958, August 1959. What offers.
Box No. 83.

RECEIVERS & COMPONENTS

STELLA NINE RANGE CASES

Manufactured in Black, Grey, Lagoon or Blue Stelvetite
and finished in Plastic-coated Steel, Moroeco Finish with
Aluminivm end plates. Rubber feet are attached and there
is a removabie back plate. There is also a removable front
panel in 18 8.w.g. Alloy.

LIST OF PRICES AND SIZES
which are made to Ait Standard Alloy Chassis

Width  Depth 4~ Height 6~ Height 74” Height

£ 85 d £ s d £ 8 4d
63" 3% i0 o 12 6 14 6
617 477 11 6 14 6 16 6
83" 33 12 6 18 0 17 9
81" 63" 17 9 1186 1 50
101~ T 13 0 1 8 ¢ 111 ¢
123~ 3" 17 9 1109 1 4 9
1237 o 1 2 3 17 0 110 6
121~ 8L 1 89 114 6 118 9
1431~ 3% 1 0 8 1850 1.7 8
1437 93" 115 © 2 4 9 2970
1637 627 11 © 117 0 2 1 3
163" 10z” 119 3 210 0 217 6

Cases—Post 4s. 6d.,

CHASSIS in Aluminium, Standard Sizes with Gusset Plates
Bizes to fit Cases. All 24" Walls.

s d s d s d
6”x3” 5 6 10*x%” 8 8 14"x3” 7 3
6”%4” 5 O 12"x3” 8 @ 14"x9” 14 6
8”"x3" 6 6 12"x5" 7 6 16"x6" 10 9
8"x8” 7T 9 127% 8% 10 9 18" x10" 16 ©

Chassis—Post 3s. 0d.

E. R. NICHOLLS

-Manufacturer of Electronic Instrument cases

46 LOWFIELD ROAD
STOCKPORT - CHESHIRE
Tel: STOckport 2179

Printed circuit capacitors, tubular ceramic 33 pf and
500 pf 6/-per 100.

Disc ceramic P.C., 01 mf 500 vw (erie) approx 7/y,"
dia. 10/~ per 100.

Dise ceramic wire ended 01 mf 12 vw. 3/- doz.
Hunts 1 mf. 350 vw.P.C. mounting apprex 1” dia X
1” long 14/6 per 100 post paid.

Mixed bag silver mica and ceramics approx 150 10/-.
80 pi small silver mieas ideal for transistors 4/- per
100. .
Double gang pots. 500k + 500k Tin 17 dia., 250k +
250k log. long spindles 8/- each.

8lider pots. 250k, 2 meg, 2/8 per doz.

Transistor driver and output transformers suit
0C81s ete. reduced to 5/6 pair. (approx 1 watt
rating) 500 m/w 4/- pair.

Transistor -1 mf 5¢ vw. 3/~ doz.

Transistor electrolytics 2 mf 6vw, 4 mf 84vw, 20 mf
6 vw, 50 mf 6 vw, 100 mf 6vw, 6d each. 100 mf
9vw, 160 mi 12 vw, 350 mf 9 vw, 8d each, 400 mf
15 yw, 500 mi 9 vw, 9d each. 1000 - 1000 mf 18
vw can neg, 2/-. 1000 mf 50 vw 4/« cach_

Smoothing eapaeitors, 100 + 100 4 50 mf 275 vw,
100 + 300 + 100 + 18 mf 4/- each.

Small M.W. ferrite aerials 23" long 8/=each.
Goodmans 4” sq. loudspeakers brand new boxed 15
ohm imp. 11/8 post paid.

Polystyrene capacitors 1000 pf 5000 pi 30 vw. 5%
10, 25, 36, 60, 110, 280, 375, 470, 820 pf 125 vw.
2¢ and 5% 33, 100, 120, 137, 1000 pf 350 vw. all
2{6 doz.

Manufacturers surplus transistorised stereogram
chassis MW. LW. FM. send for list of full details.
MAJL ORDER ONLY ' 83.A E._FOR LISTR
POSTAGE upto£1 + 1/6, £1 to £2 4 2/3, up to £5
+ 3/8, over £5 free.

A J H ELECTRONICS
59 Waverley Road . The Kent
Rugby . Warwickshire
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RECEIVERS & COMPONENTS

{continued)

RECEIVERS & COMPONENTS

(continued)

(continued)

n | N
35FT AERIAL MASTS
sections of 2in. diameter
heavy gauge steel tube,
calibrated in degrees, nine
nylon guy lines and ground
£16. Carr. 30/-.

?0FT. MAST. 14 sections as
linez and spikes plus block
' and tackle, £32.10.0. Carr.

‘RECEIVERS & COMPONENTS
[Ex GOVT.)
Seven 5ft. 8in. interlocking
complete with swivei base
spikes. Finished olive green.
above with 12 nylon guy
e i, 5O

MAKE YOUR OWN AERIAL MAST :

5it. 8in, sections as above 20f- per section. Carr.
3/- each. Nylon guy lines with semi-automatic
tensioner. 37it. 78 each; 50ft. 8/8 each; 60ft, 10/~
each.P. & P. 2/- each. Swivel base 30/=, Carr. 10/-.
Ground spikes 4/¢ each. P. & P. 1/6 each.

TELESCOPIC. AERIAL MASTS. Tubular steel
copperised spray finish, ring cam locking on each
section provides for full or any height required.
Suitable all fixings and base locations. Bottom
section 13in.diameter. 201t. 4 section. Closed 5it

9in. Weight 161b. 70/-, Carr. 15/-, 20ft. 4 section
plus 12ft. whip. Weight 171b. 86/-, Carr. 15/-.
341t. 6 section. Closed 6£t. 8in. Weight 201b.90/-,
Carr. 15/-.

HALLICRAFTERS R19H/TRC1 A.M. 16 valve
double conversion superhet. Crystal controlled
. 70-100 Mc/s. Direct crystal frequency. Bize 19” x
127 x 77. 115v. A.C. Internal speaker and outlet
socket for external speaker. Many other refine-
ments. Circuit included. £25. Carr. 30/-.

100 SETS OF AB101/TRC1 MAST EQUIPMENT.
With guys and ancillary parts, £2§ ver set (ex
warehouse) .

| MURPHY B40 NAVAL RECEIVERS. Tested £25.
Carr. 30/-. Untested as reeeived from Ministry
£12.10.0. Carr. 30/-. B41 RECEIVERS, Tested
£15. Carr. 30/ . Untested as received from I
Ministry £10.10.0. Caxr. 30/-, £

COLLINS: (U.8.A.) RECEIVERS,

7 valve superhet (Int. Octal Valves). Exceptionally
stable for S83B. Frequency coverage 1-5-—12 Me/s.
Power required 250v. D.C. 80mA. 12v, A.C. 1-25A.
Excellent condition. LAST FEW £8.10,0, Carr. 15/-.

ALL 19 SET EQUIFMENT IN STOCK.

B. J.THOMPSON ({Dept P W)

“EILING LODGE”, CODICOTE, HITCHIN, HERTS.
' Phone: COPICOTE 242

Tlours of business Monday to Priday 8-5. Sat. 8-12,
Prices correct at time of press but subject to increase

Terms of business: ¢.W.0. Minimum orders value
£3.3.0, Carriage charges apply to Mainland only,

(IT'S CHEAPER IF YOU CALL AND COLLECT)

BARGAIN TRANSISTORS, Good Audio
Types, 5 for 5/-, 10 for 8/-. All New, Tested.
Post 6d. J. BLACKER, 221 Loughborough
Road, LEICESTER.

MINIATURE ELECTROLYTICS, 15 Volt
2 6 8,10, 15, 20, 30, 40, 50, 100 mfds., 8/6
‘per dozen, 30 for £1. THE C.R. SUPPLY CO.,
127 Chesterfield Road, Sheffield 8.

COMPONENTS AT GIVE AWAY PRICES.
Digital Counters, Rev Counteis, Thyristors,
. Transistors, Valves, Tool Bags, Track Heads,
Recording Tape, Aerials, Intercoms, Micro-
- phones, Micro Switches etc. 6d. stamp only to
DIAMOND MAIL ORDER PRODUCTS,
PROSPECT HOUSE, CANAL HEAD,
POCKLINGTON, YORK. NO4 2NW,

WE ARE BREAKING UP
COMPUTERS

COMPUTER PANELS (as shown) 2 % 4in. 8 for 10/-.
Post fre¢ with mmin. 30 transistors. 100 for 65/~
P. & I’ 6/6; 1,000 for £30 + carr.

NPN GERMANIUM TO5 1 WATT POWER
TRANSISTORS on small heat sink on 2xdin.
panel. 5 for 10/-. P. & P. 1/6.

PANELS with 2 power transistors sim. to OC28
ilalea.chv board + components. 2 boards (4 x 0C28)
POWER TRANSISTORS sim. to 2N174 ex eqpt.
4 for 10/-. P. & P. 1/6.

POWER TRANSISTORS sim. to 2N174 on.
FINNED HEAT SINK (10D) 4 for £1, P. & P. 3/-.
LONG ARM TOGGLE SWITCHES ex eqpt.
SPST 18/8 doz. DPDT 22/6 doz. DPET 17/~ doz.
P. & P. ALL TYPES 2/- doz.

THRANSISTOR COOLERS TO5 7/6 doz, TO3
18/-doz. P. & P. 9d.

OVERLOAD CUT OUTS. Panel mounting in the
following values . . . Bf- ¢ach 1,13, 2, 8, 4, 5,7,

8 amp.
MINIATURE GLASS NEONS. 12/6 doz.
NEW MIXED DISC CERAMICS. 150 for 10/-,

P. & P.1/)-.

LARGE CAPACITY ELECTROLYTICS

43in., 2in. diam. Serew terminals. Ail at 8/~ each 4
1/6 each P. & P.

1,500mF, 150V d.c. wkg; 4,000mF, 72V d.c. wkg;
5,000mF, 55V d.c. wkg; 6,300mF, 72V d.c. wkg;
16,000mF, 25V d.c. wkg; 25,000mF, 12V d.c. wkg.

KEYTRONICS, 52 Earls Court Road,
London, W.8. Mail order only.

SEMICONDUCTOR BARGAINS

18130 216 AF117 5/— BYZ10 9/-
18132 2/6 ARZ21 4/6 BYZ11 /8
2N696 5/ ASY26 4/6 BYZ12 6/-
SN607 5/— A8Y27 8/6 BYZ13 5/~
2N706 3/- ARY28 8/8 NEKT261 4/8
2N706A 3/~ BC107 36 NET262 4/8

2N1302 418 BC108 3/6 NKT264 4/6
2N1304 516 BCL09 8/6 NKT405 15/

2N1305  6/6 BCY3L  4/6 NKT713 5/6
oN9220 5/~ | BCYT0 /6 NKT781  6/-
ON9369A B[ BOVTL  10/6 e 8/~
oN2305 8/~ | BCYI2  6/8 ocas e
ON9905A 8j- | BFXI3  6/8 oS 76
9N2926  8/6 BFX29  15/- 0C36 76
aN3053 I8 BrXs4  8/- 0044 ?/8
2N30556 19/6 BFX85 10/- 0045 2/6
2N3702 4 BFX88  8/- 0C7L 2/8
2N3704  4/8 BFY50  5/8 0072 216
aN8705 4/6 | BFYsl 46 ocrs Py
aN3706  4/8 | BFYsa /6 | 99 3
oN3707 4/~ | BEX1D  5/8 o /-
aNssle 10/~ | Bsvss 4 | OG0 &/
AClo7  8/- | BSY2?  4/- 0 o
acY17 5~ | Bsyss 4- | &0 B8
ACYIS 5/~ | BSY20  4/8 0cz01 /
ACY10 B[~ BY3S  4/8 oca02  8/8
ACY20 4 BSY39  4/8 oceP7l 88
ADI140 8/- | BSY40  4/8 0451 1/6
ADId9  8/- | BSY9%A 4/- 0A91 ire
AF114 5/~ BY100 4/8 04202 2/~

A. MARSHALL & SON (LONDON) LTD.
28 Cricklewood Broadway, London NW.2

ELECTROVALUE

RAPID MAIL ORDER SERVICE

MINI TRANSISTORS
MIGHTY sPECIFICATIONS

2N4285 PNP hFE 35-150 at 10mA fT 7"MHz min.

2N4986 NPN 30V hFE over 100 at 10(LA to ImA T
280MHz typical.

2N 4289 PNP 60V hFE over 100 at 1002 A to lmA T
170MHz typical.

2N4201 PNP 40V hFE over 100 at 100mA, comple-
mentary driverjoutput. .

2N3764 NPX 40V hFE over 100 at 100mA, comple-
mentary driverfoutput.

2N4292 NPN 30V UHEF, N.F. 6dB max at 100MHz.
T 570MHz typical.

B5001 Power, 14-3W at 100°C base temp. Insulated
bage. TOB6 size. 35V, hFE over 100 at 0-5A.

Prices: 2N4285 to 2N4292, 2N3794, 8/3d ; B5001 13/6.

RECTIFIERS: 100V PIV A type TH1, 2/=; 400V
PIV A type T84, 2/9. 850V PIV 1A type BY238,
8/9; 1000V PIV 1-5A type 1NB5OG4, 3/11,

FOR FURTHER DATA on ke above semiconductors
and many others, see our catalogue, price 1/- only,
posi free.

BRAND NEW TRANSISTORS for immediate delivery

2N1302 4f- | 2N8704 4/- | BFYS1 5/—
2N1303 4f- | 2N3705 3/8 | BSX20 4/8
2N1304 4f- | 2N381p 10/~ | MPF105 8/
2N1305 4]— | ACY22 3/8 | NKT403 14/10
2N2646 12/11 | ACY40 3/6 | NKT405 15/-

2N2926R  2/3 | AD161 8/— | 0A47 - 1/9
2N29260 2/6 | AD162 8/— | OA90 1/3
2N2026y  2/8 | ASY28 6/6 | OA91 1/3
2N2026g 8/- | BCL4T7 4/9 | OA95 13

2N3053 5/8 | BC148 3/9 | 0A99 3/-
oN3055 18/ | BCl49 4/9 | D29A4 -
2N3331A 5/6 | BFX85 8/3 | BCL107 2/9
2N3702 4/- | BFX88 7{9 | BC108 2/6
2N 3703 8/9 | BFYS50 5/3 | BC109 2/9

+ SUPER QUALITY NEW RESISTORS

Carbon film high stab, low noise:

IW10% 10 to3-3Q, 1/10 doz., 14/6 per 100.

IW 5% 380 to 1M @, 1/10 doz.,14/8 per 100.
IW10%, 470 to 10M O 1/9 doz., 18/6 per 100.

IW 59, 470 to 10MQ 22 doz., 17/ per 100.

1W 10% 4-7 Q to 10M © 4d each, 3/3 doz., 25/10 per
100

1/6 rless per 100 if ordered in complete 100’s of one
ohmic value. Please state resistance values required.

% QUALITY CARBON SKELETON PRE-SETS:
1000, 250¢, 5009, 1KQ, 2KQ, 2-6KQ, 5KQ,
10K, 20KQ, 25K0, 50KQ, 100K, 200KQ,
250K Q, 500K O, IMO,2M 2, 2-5MQ, 5MQ, 10M .
Available in horizontal or vertical mounting, 1 /- each.

EVERYTHING BRAND NEW . NO ‘SURPLUS’
SEND 1/- for our ecalalogue containing date on 200
upto-date semiconductors available from stock, as
well as many other components, also transistor equiva-
lents table. Invaluable to every serious experimenter
and designer. Everything af best possible prices.

% COMPONENT DISCOUNTS: 10% over £8,
159 over £10.

Post ané Packing: 1/- wnder £1, free over £1.
ftores Telephone No. EGHAM 5338

ELECTROVALUE 7/
6 MANSFIELD PLACE, ASCOT, BERKSHIRE

SPECIALISTS IN READY TO ASSEMBLE

Telephone: 01-452 0161

WHARFEDALE UNIT 3. This amazing
Hi-Fi Speaker Kit complete with ready-
to-assemble Cabinet to Wharfedale speci-
fications, Send stamp for details to:

EATON AUDIO FITMENT
Dept. W.
Leopold Street, Long Eaton, Nottingham.

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.
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Speaker Enclosures from bookshelf to the
larger 3 speaker system models. Satisfaction
assured. Send S.A.E. for details. EATON
AUDIO FITMENTS, Dept. W1, Leopold
Street, Long Eaton, Nottingham.

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.

MICROMINIATURE MICROPHONES

Sensitive dynamic type. Will pick-
up rustle of newspaper from 30 feet.
L d Size 8 mm. ¥ 9 mm. X 35 mm.
Impedance 1 KQ.

MONITOR 74, 17/6, Indicator 95, 17/6., car-
riage 12/6 each. Monitor 100, 30/-, carriage £1.
All with tubes etc., waveform generators type 51,
mains operated, 30/-, carriage £1. S.A.E. for
list. NOYCE, High Laws, Silloth, Cumberland.

ONLY 28/8
Post free—C.W.0,
SHOWN |MICRO DATA SYSTEMS

FULL 30 BAKER ST. LONDON, W.i




RECEIVERS & COMPONENTS

(continued)

"RECEIVERS & COMPONENTS

(continued)
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TRANS/RECEIVER TWO TWO

This is one of the latest releases by the govt. of an ex-
tremely recent R/T set covering 2-8Me/s in two switched
bands, containing 13 valves (3 EL32s in TX output)
which can be used for more OW or B/T. Also has netting
trimmer, BFQ, BF and AF controls, switched meter for
checking all parts of setf, size 17 x 8 x 12 in, Power re-
quired LT 12V D.C., HT 325V D.C. Supplied brand new
and boxed with headphones and mike also two spare
valves and circuit of set. Few only at £5.10.0, carr. 30/—
New plug in power supply made by us for either 12V D.C.
inpat £3.10.0 or 200/250V A.C. £3.17.8.

V._H.F. TRANS/RECEIVER
THIS 1§ THE AFV VERSION WHICH CONTAINS A
SQUELCH CIRCUIT USING 3 MORE VALVES MAKING
A TOTAL OF 18. EVERYTHING ELSE AS BELOW.
This is 2 modern .
self contained

tremely high cost
by  well-known

receiver
porating R.F
amplifier. Double * E
superhet and A.F.C. Slow motion tuning with the dial
calibrated in 41 channels each 200 kc/s apart. The fre-
quency covered iy 39 me/fs-48 mefs. Also has built-in
Crystal calibrator which gives pips to coincide with marks
on the tuning dial. Power required L.T. 4} volis, H.T,
150 volts, tapped at 90 volts for receiver. Every set
supplied complete with valves and crystals. New in
carton, complete with adjustable whip aerial, and circuit.
Price £4.10.0, carriage 10s.

JOHN’S RADIO

OLD €0-OP, WHITEHALL ROAD, DRIGHLINGTON;
BRADFORD, Tel: DRIGHLINGTON 2732

BARGAIN PARCELS of new surplus Elec-
tronic Components, 3/-, 5/-, 10/-, post free.
DOLPHIN ELECfRONICS, 5 Pooles Way,
Briar Close, Burntwood, nr. Lichfield.

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hystab,
Vitreous, $-20 watt, 12/6 Post Free, WHITSAM
ELECTRICAL, 33 Drayton Green Road,
West Ealing, W.13.

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc., to your specifications. PHILPOTTS
METAL WORKS LTD., Chapman Street,
Loughborough.

PLEASE
MENTION
PRACTICAL
WIRELESS

WHEN REPLYING
T0
ADVERTISEMENTS

' EDUCATIONAL

(continued)

RADIO AND
RADAR

Write for details to:

THEORY
TELECOMMUNICATIONS

This private College provides efficient theoretical and practical training in
the above subjects.’One-year day courses are available for beginners and
shortened courses for men who have had previous training.

The Secretary, London Electronics Coliege, 20 Penywern Road,
Earls Court London, S.W.5,

TELEVISION
AND

SERVICING
MAINTENANCE

Tel. 01-373-8721

SITUATIONS VACANT

{continued)

FICATE, REQUIRED

Greenock 24291.

RADIO OPERATORS, PREFERABLY WITH PMG2 CERTI-
IMMEDIATELY FOR DUTY ON
METEOROLOGICAL OFFICE OCEAN WEATHER SHIPS.

Salary Scale £871-£1,353 per annum according to age,
plus £157 overtime allowance. Free food and accommodation
provided on board ship. Applicants must be natural born
British Subjects. Full details from Shore Captain, Ocean
Weather Ship Base, Great Harbour, Greenock. Telephone:

-and 17in., 50/-, Carri

PADGETTS RADIO STORE
OLD TOWN HALL,

LIVERSEDGE, YORKS.
Telephone: Cleokheaton 2866

SPECIAL OFFER OF TV SETS
Just off Rental. 12 Channels.
Bush TV 85, £8.0.0,
Sets tested with good tubes, cabinets fair, could' do
with cleaning out.
Carriage £1. Passenger train double rate.
NEW BOXED REBUILT TV TUBES

Type MW43/69. Top grade, not a second. 12 months
guarantee, 47/-. Carriage 12/-.
New TV Tubes with slight glass fault. All types 19in,
jage 12/-. 12 months guarantee.
Reclaimed TV Tubes with six months ee. 17in.
type AW43/88, AW43/80, 40/-, MW43/69, 30/-, 1l4in,
types 17/-. All tubes 12/- carriage.
Speakers Removed from TV Sefs. All PM and 3 ohms.
8in. round and 8 x 5in., 6/6. Post and Packing $/6.
6in. round 8/-. P/p 3/-. 6 for 24/-, post paid. 6 x 4in.,
8/-. Post and packing 8/-. 6 for 24/-, post paid. 7 x 4in.,
5/-, P/p 3/-. 6 for 84/-, post paid. 5in. round, 8/-, P/p
3/-. 6 for 24/-, post paid. Slot speakers 8 x 2%in., 5/-,
Pjp 3/-. 6 for 30/-, post paid.
Special Sale ot ex-W.D, Gear. R.A.F. Tube Unit, Type

66, just like the 62A Unit, Fitted with VCR97 Tube.
Mu-metal screen, full of EF50 valves, complete with
outer case, Grade 1, 27/-, Grade IT, 22/-, Both units 10/-
carriage each.
Bush TV 53. 14in, 12-Chapnel tested, with good tube,
mé)inets fair, £5.0.0, carriage 15/-, passenger train double
rate.
Untested Pye, K.B., R.D.G., Ekoo 17in. TV Sets. Bush
17in. TV Sets 50/- each, carriage 15/-. Passenger train
double rate.
g/(!R,s‘? Tube complete with mu-metal screen 10/«, p. & p-
Top Grade Mylar Tapes, 7in. Standard, 11/6, 7in. Long
Play, 14/-, 7in. Double Play, 19/6, 5in. Standard 7/9,
5in. Long Play, 10/-, plus post on any tape 1/6.

VALVE LIST
Ezx, Equi; t. 3 months’ g
Single Valves Post 7d., over 3 Valves p. & p. psid.
10F1, EFg0, ER91, ECL80, EF50, PY82, PZ30, 20P3.
Al at 10/- per dozen, post paid.

ARP12  1/8 PLSL 4/~ 6U4 5/-
g%g; 9d. PY33 5/- 6V6 1/9

3I- | pys1 16 6P28 5~
Egggf gl— PY82 1/ 002 5/-
EocR0 3;: PZ30 5/- 10P13 " 2/8
ool RI9 5/- 185BT  8/6
Fores 16 | U 5- | 2001 8-
fities i U191 5/ 20L1 5/
EF80 1/6 U281 &/~ 20P1 5/-
EFo1 8 U282 5/- 20P3 2/6
EY51 2/6 U3l 8/- 20P4 8/6
EYS6 B/~ U329 5/- 30PLL  §/-
KT36 51~ U261 5/~ 30P4 5/
PCO84 2/~ Uso1 8/8 30P12 5/~
PCF80 8/ 6B8 1/8 30F5 2/8
PCL82  4)- 6BW7  2/6 30FLL  5[-
PCL83  5- 6K7 1/9 6/30L2  B/-
PL36 5/- 6K25 5= 500D6  6/-

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE

DL9 6/6 | EY86 6/

185 4/3 | DY86 5/6 | EZ80 8/9 | PY32 /6
1T4 2/9 | DY87 /6 | EZ81  4/8 | PY33 /6
384 §/9 | EABC305/9 { KT61 8/3 | PY81 -
3v4 5/6 | EBC41 6/9 | N78 14/6 | PY82 4/9
574G 6/6 | EBF80 5/9 | PABC80 7/— | PY83  5/8
6AG5 4/6 | EBF89 b5/9 | PC86 /8 | PY88  6/w
6L18 8/— | ECC81 3/8 | PC88 /3 | PYS800 8/6
12K8GT 7/- | BCC82 4/8 | PC97  7/9 | PY801 6/8
20F2 10/~ | ECC33 4/9 | PC900 8/- | R19

30C18 8/9 | ECC85 4/9 | PCC84 5/9 | U25  12/9
30FL1 12/3 | ECH35 5/6 | PCC89 9/9 [ U26  11/9
30P4 11/~ | ECH42 9/ { PCC189 9/6 | U191 12/8
30P19 11/-| ECHS81 5/3 { PCF80 6/3 | UABCS0 5/9
S0PL1 12/3 | ECL80 6/3 |"PCF82 5/9 | UBC4lL 7/6
CCH35 9/9 | ECL82 6/8 { PCF801 6/9 | UBF89 6/3
CL33 18/8 | ECL83 8/9 | PCF805 8/9 | UCC84 7/9
DAC32 6/8 ] ECL36 7/6 | PCL82 yccss /-
DAF9L 4/3 | EF39 /6 | PCL83 8/9 | UCF80 =
DAF96 5/11 | EF80 /9 | PCL84 7/- | UCH42 9/6
DF33 EF85 5/~ | PCL85 8/-) UCHS1 6/-
DF91 2/9| EF86  6/3 | PCL86 - | UCL82 6/9
DF96 5/11 | EF89  4/9 | PFL20012/- | UCL83 6
DK32 6/9| EF183 5/t 136 31 UF4l  9/6
DKS1L 4/9| EFis4 §5/6 | PL8l j- | UF89 5/11
DK96 6/6 | EL33 /3 | PL82 /9 | UL4l /9
DL36 4/9 | EL41 /3 | PL83 /- | UL84 /9
DL92 5/9 | EL84 4/6 | PL84 /-1 UY4l (]
DL94 5/8 | EYs1 /9 | PL500 12/- | UY85 /3

Postage on 1 valve 9d. extra. On 2 valves or more,
postage 6d. per valve extra. Any parcel insured against
damage in transit 8d. extra, Office address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.16
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Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

The next fulltime 16 month College Diploma
Coursewhichgivesathorough fundamental
training for radio and television englneers,
starts on 1st January 1969.

The Course inciudes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

— —— — — ——— | — ————— —— ———

. To: The Pembridge College of Electronics
[ (Dept PW5), 3da Hereford Road. London,W.2

. Please send, without obligation, details of the .
Full-time Course in Radic and Television.

NAME

. ADDRESS
u
AEEENEEEEEEREER

R

DESIGN
CENTRE

MlCRO LONDON

SOLDERING
INSTRUMENT

@ EXTREME VERSATILITY

Range of 8 interchangeable bits,
from 3/64” (-0477) to 3/18”, including
new non-wearing PERMATIPS.

® ULTRA-SMALL SIZE

Length 71”. Weight o
Max. handle dia. 7/16

@® EXTRA-HIGH PERFORMANCE

Heating time 90 secs. Max. bit temp.
390°C. Loading 15 watts — equals
normal 30/40 watt iron.

B o . e IR L

@ ALL VOLTAGES

The ADAMIN range includes five other
moedels (5, 8, 12, 18 and 24 watts), Ther-
mal Strippers (PVC and PTFE) and a
De-soldering Tool. Please ask for
colour catalogue A/10.

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, CR9 2LL
Telephone 01-688 8589 and 4559



TRANSISTOR POWER OUTPUT STAGE on P.C. Board (with diagram). 5in. x 2in.x
1%in. high. Tested and working. OC71, OC81D and 2 x OC81 and Heat Sinks. With
0.7, Trans. for 85 ohm speaker. Requires 5K Pot, Speaker and 9v. supply. Price 27/6
Post paid. 5K Log Pot--Switch 4/-. 8in. x 22in. 35 ohm. Speaker 16/8,

13 W MAINS GRAMOPHONE AMPLIFIERS. EZ80,ECLS82, 0.P. Transformer (3 ohm).
Vol./On-off and Tone Control. Double wound mains transformer. 2% X 2%in. x 2}in.
separate but wired to chassis, 4in. x 2}in. x 43in. over valves, 85/- post paid including
64in. Speaker. (52/8 less speaker.)

NEW F.M. TUNER. Range 87 to 107 MHz Attrac-
tively finished metal container with cast front

EM84 tuning indicator, 2 x AF117 and 2 diodes,
A really fantastic performer. Price £17.17.0, tax
paid and carr. paid or with Stereo Decoder.
£25. Terms available this item.

SPEAKERS IN CABINETS. 20 x 15 x 64in. Finished Vynair and Rexine, various
colours, With %.M.1. 13 x 8in. 3 or 15 ohm speaker 90f-; with 12in. Elac 15-ohm
15W speaker. £8.10,0 (post 10/- on either). Top quality speakers 6 x 4in. (3 or 15 ohm),
14/6; 5in. (3-ohm), 12/6; 41in. (3 or 10 ohm), 12/6d.; 7 x 33in. (3 ohm), 16/6; 13 x Sin.
(3 or 15 ohm) 41/~ (post 3/6) all others post 1/6 each. 12in. heavy duty Elac Loud-
speaker 15 ohm, 20 watt, £6.6.0, carr. paid.

8 W. PEAK PUSH-PULL OUTPUT AM-J
PLIFIER, 200-250 Volts A.C. EZ80, ECC83, ﬁ‘é
2—EL84, Bass, treble. volfon-off, £7.17.6 5
(post paid). Size 12 x 3} x 5in. high. For«
Record Player, Radio Tuner, etc.

RADIOGRAM CHASSIS unused but very slightly tarnished. Size 133 x 5% x 7in.
Dia) 13 x 4in. gold and brown. Controls beneath dial, Tone, Volume/on/off, MW, JLW/
Gram Tuning. Ferrite rod aerial. Valves UY85 rect., UCL82, UBF89, UCHSI.
Limited quantity. $7.7.0, carr. paid.

EX GOVERNMENT AVO METER, Model 7. Excellent condition, fully checked, with
leather carrying case. List price new over £29. Our price £18. Carr. paid.

2 x4 WATT STEREO AMPLIFLER. Printed circuit. Separate power pack and separate
control panel. Metal rectifier. ECC83 and 2—EL84. Negative feedback. Vol., base,
treble each channel. Muting switch and onjoff. Printed circuit 4fin. x 43%in., Power
Pack 74 x 4}in. x 3%in. and control panel 4in. x 5in., with output mers for
3-ohm speakers on power pack. £5,10.0 (7/6 P. & P.).

CLEAR PLASTIC PANEL METERS D.C. Type KA/38C. 13in. sq. 50 microA 30/-,
500 microA 27/8; 1mA (S-meter) 27/6; 5mA 27/6; 100mA 25/-; 300V 27/6. Post 1/6d.

6 PUSH-BUTTON STEREOGRAM CHASSIS

M.W.; 8. W.1; 8.W.2; V.B.F.;
Gram: Stereo Gram Two
separate channels for Stereo-
gram with balance control.
Also  operates with two
speakers on Radio. Chassis
% size: 15 x 7 x 64in. high. Dial

silver and black 15 x 3in. 190-
550M; 18-5IM; 60-187M:
VHF 86-100 Me/fs. Valves:
ECC85, ECHS1, EFS89, 2x
ECL86, EM84 and Rect.
Price £18.19.0, carr. paid or
£6.13.0 deposit and 5 monthly
payments of 56/6. Total H.P.
o price £20.15.8. With Stereo
: Decoder fitted £7.10.0 extra.

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
— 2 or 4 TRACK

Chassis 121 x 64 x 4}in. high.
Front panel “gold” finish—
= 123 x 4iin. 200-250 A.C.
Record/Playback amp. switch
Off/On-Tone; Vol./Mic.; Vol./
Gram; Mic. Input; Gram.
Input; Monitor; Speaker
Socket Valves 6BR7; 12AX7;
EMS84; EL84; 6X4 Separate
: power pack, 2 Track £8,19.6;
4 Track £10.4.8 (6/- post each).
Rexine covered cabinet (tan)
153 x 17 x 9}in. high with
R loping front for amp; com-

A i end MR plote T with  two  bweeter
speakers, and special adapting brackets for Magnavox Deck 85/- (8/- carr.) 3 speed
Magnavyox 4 track tape deck, Type 363. £16.10.0, carr. paid. 2 x 2 Stereo deck £20.

“SUPER SIX” L.W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set
parts £4.2.6 (5/- post). PP6 batt. 2/9 extra. Instructions and list 2/- (free with kit),
Superhet; ferriterod ; wooden cab. 92 x 74 x 3in. Celestion 43in. speaker, 6 transistors.
diode, ete. °

g

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
(2 mins. from Station and Buses). ~ FULL GUARANTEE. _ Aldershot 22240
CLOSED WEDNESDAY AFTERNOON. CATALOGUE 6d.

ALL ITEMS FULLY BUILT UNLESS OTHERWISE STATED
1/- in the £ discount on orders over £10.

IT'S A MUST
OUR

ALFHA] CATALOGUE
JOIN THE

, P
' ™\
3 //m\ THOUSANDS

OF SATISFIED CUSTOMERS
SEND NOW FOR
6v., 73v. and 9v, DC. At-

OUR NEW 196869 e e
illustrated catalogue ioa: ltgﬁtkté”lal}ldd .
NOW AVAILABLE SarxoixZiin

Size 43 x 31 x 2% in. 57/6 P.&P.2/6
(send 2/- in stamps for your copy)

N1

The ideal, economical anu sate way of running Tran-
sistor Radios, Record Players, Tape Recorders, Ampli-
fiers etc. from A.C. Mains. Al units are completely
isolated from mains by double wound transformer
ensuring 100% safety.

PLUS-3
MAINS UNIT

Provides three separate
switched output voltages

* Solve your communica-

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
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V hattery. Onjoff switch. Volume control. |
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 7/6

WIRE-LESS INTERCOM
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and volume control. Price 12 gns,
P. & P. 9/6 extra.

{Extra lead with DIN plug for Cassette Recorders 7/6)

POWER PLUS
MAINS UNIT

for Cassetie Tape Recor-
ders using 7iv. Complete
with DIN plug for recorder
power socket. Can also be
supplied for a 6-volt out-

Catalogue contains prices and de-
tails of Amplifiers — Hi-Fi Tuners —
Loudspeakers — Pick-ups — Playing
Decks — Microphones — Test Meters —
Hand Tools — Valves — Soldering put complete with suit-
Irons — Tape Recording Accessories able plug. (Please state

etc. 45/_ P. & P25 rrr;:‘l:ﬁ;erggdel and voltage
OFFICIAL SUPPLIERS T0 MANY | | SAteitiimricomanns gy g

EDUCATION AUTHORITIES AND .
MAJOR POWER PLUS S
RESEARCH ESTABLISHMENTS ST T

Usual Educational Discounts For single outputs, 9v, 6v, 39/6. P. & P.2/6.

For two separate outpuis, 9v - Oy, -
ALPHARADIOSUPPLYCO

6v - 6v.42/6. P. & P.2/6.
103 Leeds Terrace, Leeds 7. Tel: 25187

T -~
HSame as 4-Station 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.

N :
sl - " ———== Why not boost
e business  effi-
ciency with this ineredible De-luxe Telephone Ampli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume Control. Battery 2/6 extra.P. & P.
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (P/W12)

169 KENSINGTON HIGH STREET, LONDON, W.8.

{Please state outputs required).

R.C.S. PRODUCTS (RADIO) LTD.

{Dept. P.W.), 31 Dliver Road, London, E.17
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Head Office and Warehouse Retail Shep
44A WESTBOURNE GROVE Z & ‘ I AERO SER"ICES LTD' 35 TOTTENHAM COURT ROAD
LONDON W2 Please send all correspondence and Mail-Orders to the Head Office LONDON W1
Tel. PARK 5641/23 When sending cash with order, please include 2/6 in £ for postage and handling ;ﬂl. I.Allf!.:’hamsﬂil-ni
MINIMUM CHARGE 2/-. No €.0.D. orders accepted. pen all day Saturday
0A2  6/- | 6AG7 6/9 | 6BQTA 7/- | 6K25 15/- : : ECH35 11/- | ELL80 15/- | PCF80014/— | U25 14
023 8l6 | AT 10/~ | 6BE7 18/ | 6LL  12f- First Quality Fully Guaranteed | E0n 15" | Bvsi’ 1o/~ | pOFsoL 81 | Uzs Ehit
0B2 6/~ | 6A¥5 9/- | 6BR8 12/6 | CL6GT 8/8 ECHS1 5/3 | EM71 12/¢ | PCF802 9/~ [ USL 8/~
OB3 9/- | 6AJ8 5/a | 6BS7 25— | 6L7 &) ECHS3 8/~ | EM80 7j-| PCF80514/- | U8  80/-
QCs i) oaks S SEwe )OI G- B o0 | EMot 4 | ECrassial | Tai 10
- = - .| EMss 71— 1 =
OM10 115— N 3;— 6BZ6  6/- | 6LD20 5/6 i ;fs EMg7 135- 128{333{#‘3 Uas1 135-
JAX2 18/- | 6AL7GT 8BZ7 10/- | 6N7GT 8/8 BCTs2 8- | EN32 30/- | PoLel - 9/ | U282 8/
1B3GT 7/- 127- { 604 5/8 | 6P1 11/6 ECL83 10/- | EN91 6/~ | poLsz 7/ | U301 11/6
105GT 5/- | 6AM4 22/- | 6C5GT 6/8 | 6P25 13/~ } ECLss 10/- | EYs1 7/~ | PCTss 9j6 | U403  8/-
IdoT 8- | DM I | Soke 7o | a1, k- § DOLSS 1016 | BY0L 31 | ooied Bl | Damoso g
e 8- leams si-|sco wys|esar -l ELECTRONIC VALVES BoTraoo" | EYS3 10/~ | boTsy g,{g Varss gf@
W a | chve o | ecm S| e o) B \Deei o\ Fob | chel s
1ss gf& eAgs m’: o | ol 4 EFo g/~ | EY86 6/8 | PCL80017/6 | UBCE1 8/8
1T4 4/- | 8ARS 6;— 6067 8/ | 6SLIGT 6/- g LS e %%SZ gf: b T R
104 8- | BAR6 8/- | 6CHs 11)- | 68N7GT 5/6 | 12AX7 B/6 | 30C15 14/- | 90CG 25]- | DL6S 18/- Egig g!- EZ40 | 7/8 gggzgpg‘m gg{?g Zfa
1UB 8/6 | 6AS5. /6 | 6CL6 /- | 68Q7 7/~ [ 12B4A 9/ | 30C17 15/ | 900V 25/- | DL96 7/~ | gFa1 Bf' EZ41 8/6 19/- | UC92 8-
Vs 9~ | 686 7/ | 6CL8 15/- | 6SR7 7/~ |12BAS /- | 50C18 14/- | 150B2 11/~ | DM70 8/~ | prip 131‘ BZ80 b/~ | PEN383 @/- | UCC8S 7/-
1X9B 7/ | 6AR7G 15/- | 6CU6 13/~ | 6887  §/- [ 12BA7 6/- | 30F5 16/- | 150B3 10/- | DMI160 8/- | Fpyy 10’: EZ81 5/~ | PENG84 9/- | UCF80 B/8
122 25/~ | 6AT6 4/6 | 60W4 12/ | 6T8 ~8/-|12BE6 8/- 1 30FL1 18/~ | 807 9/- | DY86 8/ | ppxx 12! 3Z32 9/6 | PEN453DD | UCH21 9/8
2026A 8/ | 6AU4GTA 60Y5 7/ | 6U4GT 12/- [ 12BH7 6/- | 30FL1217/8 | 811A 30/- | DY87  8/8 | prgg 4I_ GZ33 13/6 10/- | UCH42 9/8
2040 8- o/- | 6D3 %6 | 6US 6/~ |12BTG 4/8 | 30FL13 8/ | 812A 60/~ | DY802 8/- | Frgs ’g GZ314 10/- | PF86  10/- | UCHSL 8/8
oc5t 8/~ | BAUS 5/— | 6D4  17/6 | 6veaT 6/ | 12BY7 10/ | 30FL14 14/8 | 813 75/ | ES8CC 12/8 | prax g’e HIL42D PF&l8 Ll4/- | UCL81 10}~
20Ws 19/- | 6AUS 10/- | 6DC6 13/6 | 6X4  4/8|12DQ7 10/- | S0L1 @/~ | 887 15/~ | E180F 17/8 | prgy e’ Dg/- | PFL20013)- | UCLez 7/
3021 68/~ | 6AVEGTA | 6DK6 8/~ | 6X5GT &/- | 13E1  20/- | S0L15 16/- | 866A 14- | EAFS0110/- | prgg 5" KT66 2%" PL33 8/- | UCL82 9/6
9Ees 29/6 12/~ | 6DQ6B 11j- | 6X8  11j— | 12E14 §2/8 | 30L17 16/- | 884 10/- | EABCS08/- | g'7g1 4"_ KTs8 9"_ PL36 10/- | UF9  10/-
2X2 ‘8~ | 6Ave 5/6 | 6Ds4 13/~ | 6¥6@ 11/6 | 12Ks 10/- | 30P12 15/- | 1805  9/6 | EBC3S 8/- | prgo 7’3 o | pIas 18/~ | UF4L gfe
3A5 11)- | 6AWSALl/~ | 6DT6 8/ | 705  13/6 [12K8 8/~ | 30P19 14/- | 5670 10/~ | EBC4l 8/8 ) prgy 4; MHL - pren 76 | URaz 10/
3A4 ) | GAXAGTE | 6BA8 11j- | 7¥4 9/~ | 12Q7GT 5/6 | soPLL 18/~ | 3781 11/- | EBCS1 8/ | grgs 5 MH4L 9/ pres g | UF43  10)-
3828 40/~ 8/~ | 6Ewe 19/~ | 7Z¢  7/8 | 128A7GT8/- | 30PL1317/6 | 5763 12/~ | EBF80 7/8 | proy 5" MLL ~ 8/-|prgs 7 | UFSO  7)-
34 I8 | 6AXSCGT oatr olg | 9Bws 7/~ 12507 4/¢ | 30PLia17)- | 5840 20/~ | BBFs3 8/ | prov  or | MWSFENT |\ Brsi e | UTes  77s
38t 6L 12/6 | 677 9)- | 9D2 /6 | 12867 8/— | 35A5 10/~ | 5888 40j— | EBF8% 8/ | ppeq 6’ 10/~ | preoo 1806 | UFSD 7l
54 a/6 | 6AX7 10/~ | 6F11 e/ | 9D7  9/- | 12SK7 /6 | 3585 1g/- | 6080 27/6 | EBL1 18/~ | progy SG I N8 10/ | proes 13- | UL4L 96
B5ANS 11/- | 6B4G 15/~ | 6F13  8/6 | 10C1 13/- | 128Q7 716 | 35C5  8/6 | 6146 27/8 | EBL3L 24/ | prgoq 20;_ PABCS0 7/8 | PY31 5/-| ULS4 6/8
SR4GY 10/~ | 6B8G 2/8 | 6F14 12/- | 1002 10/- | 13D3  5/% | 35D5 18/- | 6197  20/- | ECC34 8/- PC86 11/~ | PY32 10/- | UM4 10/-
SR 105 | eBAs 4 | 6T15 11/- | loD2 8/~ |19AQs 6/~ | B5L6GT 8/ | 6350 25/~ | ECcso 10/ { EEO0 - lposs 11/-1pvso 58| UMss 7/~
5U4GB 7| | 6BAT 15/ | 6F17 9/— | 10FL 18/~ |20CY 68/6 | 35W4 4/6 | 6039  40/— | ECCT0 17/- | EK90 4/8|pPcos 7/6{Pvsl /6| UUS 7/
SUs = 8)_ | 6Bcs am | 6F1s  %/8 | 10F8 10/-120D1 9j- | 353 10/ | 7360 80/ | ECCBl 8/~ |BLa¢ /8| PCYT  8/-lPyse §-|uus s
S¥sGT /6 | GBE6  4/8 | 6F23 15/~ | 10Fls /6 |20L1 18/ | 35Z4g 4)- [ 7551 80/ | ECCB2 5/8 | EL36 8/a [ PCO0O B8/8 | PYs3 68| U¥Y2l 9/8
225 " 81 | 6BFe 9/~ | 6Fed 13/~ | 1011 7/8 | 20P1 10j- | 35Z5GT /- | 7581 226 | ECCs3 §5/8 | EL41  9/8 | PCCB4 6/~ | Pyss 76| UYL /-
vese  wi- | éBr7 18- | 6Fes 14j- | 10LD1110)- | 20P3 12/~ | 50A5 12/- | 7586 92/6 | BCCs4 b/6 | BLd2 10/~ | PCCSS 7/6 | PYso0 8- | UVs2 9/6
2Z4GT %5 | GBGGG 11/- | 6F28 13/ | 10P13 19/~ |20P4 10j- | 50BS 19/~ | 759la 20/- | BCCS5 5/— | EL8L  9j- | PCCSS 11/~ | PYsol /- | UYSs 8/
g5012 14)- | 6BH6 8- | 6CHS 11/~ | 10P14 16/-|20P5 19/ | 5005 /- | 7895  98/@ | ECCBS 8/~ | BL82 8/~ | PCCs2 9/6| qua7 gop- | vU
B e | 0B36 8- | 6GKe 12— | 12A08 7/- |25BQSGTB | SOLCT 7/6 | AZBL 9/ | ECCSS /6 | EL83  7/6 | EECL8910/- Quar 23/ | VUS 9
6AB4 8/8 | 6BK4 20/- | 6GW6 1L/~ | 12AD6 8/~ - 19/ | 53KU 18/8 | Comss 9)- | ECCsY 11/- | BIs4 4/6 | PCCsosiey— | SES1 /8 [ TULL 816
b 808 ) GRK7a’8l- | 654 9= | 12aLs 78 (2005 94~ |.75C1 /- | OVsL 7/~ | BCCOL 8/ | ELs6  8/- | POCsoc1g)- | BPEL - BI- 33 8-
SACSGT GBI7GTA | 6Y5GT 5/8 | 12AQ5 %/- | 25CU6 12/- | 80 7/- | DA¥96 7/- | BCCs0714/- | ELso 6/ | PCES0o15)- | TP22 10/ ) W76 - 7/-
12/~ 11/- | 616 3/8 | 19ATs 4J8 | 25L6GT 6/8 | 83A1 12/6 | DF96 7/- | ECFS0 8/6 | EL95 5/- | PCF80 6/6 | TT21 85/~ wir 7)-
BACT 4/- | 6BNG 7/6 | 6J7 /- | 12AT7 6/- | 25Z4G @/~ | 85A2  7/6 | DHS1 10/- | ECFS2 6/6 | EL360 922/- | PCFs2 /3 | TI22 356/- w729 10/-
§aD4 15 | GBNS /- | 6B6QT 9/~ | 12AU6 5/- [2525  8/- | 55A3  7/6 | DH101 9/- | ECF83 14/ | EL500 17/- | PCF84 8/ Ul  40/- | X65 9/~
SAFAA B/ | CBQGGTE | 6K7G  9/6 | 12AU7 5/8 | 2526GT1l/- | 90AG 46/~ | DK92 8/8 | ECF8s B/ | EL8Zl 10/-| POFSG 8/6 | U20 1%/ | 4750  26/-
GAGE  B/- 19/- | 6K25 /- | 12AV6 5/6 | 30A5 7/~ | 90C1 12/- | DK96 /8 | ECFs0432/- | ELs22 17/- | PCF87 15/- | U2 §/- | ZB0SU 15/-
INTEGRATED CIRCUIT AVALANCHE SILICON TRANSISTORS
AMPLIFIERS RECTIFIERS 0clo 18/ | ACL25 416 | BCLOT @/~ | V30/AOF
ROA Type CAS020 Type RASE0SAF, 960 p.i.v. ab 6 amps, max., sbud o8 %140 o6 | Bovar a1 | 20300 8-
Integrated Circuit Audio Amplifier in TO5 encapsulation mounted ... ... ... .. i i iiaiee e 10/6 0C25 78 | AC128 4/6 | BCY3l 5/— | 2G371A
(s{ize of a small transigtor), etﬂiva.lel;t. tnPseven nﬁ-p-l: 88%% 13;& AC178 gIB BCY33 5/-| orB 3;6
silicon tranmsistors, 3 diodes and 11 resistors. Power outpu ACY17 ~ | BOY34 5/-|2G381 8
550mw.f Total tha;montc distortggxli 1«;/0. ;}Vill operate or DRY RE ED . |NSERTS 802g %ﬂg iCYIS 2;8 BCY39 g;— 2N169 10/-
voltage from 3 to 9 volts. - plus 2/- p.p- Glass dry reed inserts approx. 3in. dia. x lin. long with C3 CY18 4/9 | BCZ11 10/- | 2N336A17/6
1 NTED aaocia.l leads. One “make” contact of 100mA capmgty at 8833 1%;3 ﬁgggg 8‘}]’:1' gggé ég;‘ %ﬁﬁg g;g
= 50V. Can be operated by permanent magnet or 30-560 — =1 52
0 waztéf“g-;ugl gIDOEl,s E Amp-turns relay coils. PRICE 18/~ per o, post free. 88‘:2 25‘ 2]?1{33 1%;3 g%‘im 13;6 ?\f;? g;_
- - 73 10/- | 285 -
0C456  3/6 § AD149 19/8 | BF184 7/6 | 2N896 6/6
47V, B-1V, 56V, 62V, 6-8V, 7:5V, 82V, 9-1V, 11-0V, 0C58  12/8 BF104 7/ | 2N697 ©/8
12-0%, 1307, 16:07, 18-0, 200V, 24-0V, 27-0V, 30:0V, CURRENT PRODUCTION oy gia AFiLs 1252 BFY10 ;.':8 e 2;5
3.0V, 36-0V, 43-0V, 47-0V—all at 8/6. - | BFY NT5
all at 8f CATHODE RAY TU BES 0CcT2 50— ﬁﬁg g;s BFyﬁ Zﬂ% 2X1132 17/~
SPECIAL OFFER OF SILICON RECTIFIERS 2AP12in. scréen. EAT 500 to 1000V. Typical sen- | ocrs  #/8| Ar117 4j8 | BEYIS 5/~ 2x1301 9/
IN5054: 1,000 p.iv., 145 Amp. miniature wire ended | sitivity at 500V. X—226mm/V; Y—260mm/V. USMLL | 56 /- | A¥ils 10/~ | BEY19 5/ | 2N1304 4/8
epoxy encapsulated. . 4/6each | Base.Overall length 73in. 20/~ Ong g/‘ AF124 @j8 | BFY50 5/ 21\“%436 lgl-
(We apologise for misprint in the November issue where | SBP1—3in. screen. EHT 1500V. Typieal sensitivity | gcrg 5’— AF125 8- | BEYS1 4/8 5;; 0482 [
rioe was shown as 3/6.) X—-150mm/V; Y—-200mm/V. B14A Base. * oCrs s S| Arizs g2 | BEYS2 4710 Nald7 1
He ordars of 12 or more. $/8each | Overalllength 10in. 55/— {8 | aF127 5/3 | BaYus 5/ | 2NZ360A4/8
e 8. Soin. soreen, with P.D.A.: EHT 4000 | OC8L 4181 WFi7s 1976 | Bayas 4/e | 232020 5/6
and 20007, Typial — sensitivity  X-—-27smm/v; | OCSID B[~} aFise 11/- | BSY6s 4/6 | ZN0023 8130
LOW and MEDIUM Yo .g25mm/v. BI4A Base. Overall length 163in. 100/~ f 9%  &/8 1 ATvio age | BEVOsA 3/8 253703 8/10
CURRENT THYRISTORS ;tll the a.blove‘il:;zbes ha;re 6+3V heaters and are suitable 08132 12",& ﬁZII lg;— GETL03 &/~ %‘legg g;g
or general oscilloscope to uge. 00139 78 212 10/~ | GET104 8/ 2313“319 12/~
3J40, 400 p.i.v. 3 amp, stud mounted. Gate voltage 88142 Igig A g;g gﬁﬁi g;g 2N3906 8/
B L e GERMANIUM POINT Scifo 81 | ASy2s ei- | aBTis 135003 Goi-
Gite voRtage 3-25v. ab 100mA IAX. ... ........ 12/6 CONTACT DIODES OCho0 ars | asyrd 18- | apT116t0/ R
GREEN EPOT, 400 p.i.v. 5 amp, stud mounted, CGAT — GV448 8- OAB 8j-; OAS 4/-; OAT 4f-; 0AL7 2f6; | 0C201 10/ ASY77 7/~ | GETS72 8/~ | 33005 20/
Gate voltage 3-25v.at 120mA maX. . ........... 18 | Gi%6 of: 0ATS 2/3; OABL 1/9; OABS 1/6; OABD Bf-1 | 00202 18/ AS716 14/9 | GETS75 6/- | 55012 47/8
OADL 9f-; 0A95 2~ ¥ 00203 6/8 | ASZL7 18/- | GET880 8/9 } ogpi18  26/-
HIGH CURRENT b . 00204 @f- | ASZ18 15/- JTX4A 6/8 | os102 8/3
00205 13/ | ASZ20 4/8 | MAT101 8/- | 28103 8/-
THYRISTORS OUR NEW 1968/1969 | S5t ja- | 431, 30 | smamaoie | asies 10
' ACL07 10/ | AUY1020/- | MAT121 8/- | 28702 10/-
CR80-02LA, 80 wmps, 25 PeVe treranieinns gg;— CATALOGUE
TO0-1BLA © v vrvreerraserseennnn -
Giioo-Bo14, 100 asags, 300 5%, . / IS NOW READY e .
CE100-215A, 100 amps, 250 p.Lv. ... o 00170 (similar to NKTS75) and 1 0A200 85,
CR100-3014, 100 amps, 300 p.iv. ... THE TECHNICAL INFORMATION SECTION HAS BEEN TR ) an /-
CR100-351A, 100 amps, 350 D.i.v. ... FURTHER EXPANDED TO INCLUDE MORE DETAILS | Setfor P.W. PYRAMID TUNER:
CR100-401A, 100 amps, 400 piv. ... QF SEMICONDUCTORS, PLEASH SEND S.A.E. (Quarto 10044; 2 0C45; 1 OA8L 13/~
CR100-5014, 100 amps, 500 p.i.v. .. .vcviven s Size) FOR FREE CATALOGTUE, All post paid.
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PRACTICAL .
WIRELESS blueprints

The following blueprints are available from stock. Descriptive text is not available but the date of
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House,
Southampton Street, London, W.C.2.

The Strand Amplifier .. .. B Transistor Radio Mains Unit .. } 1964 .

The PW Signal Generator o } olasiler L 7 Mc/s Transceiver a6 ac (SR L L
' The Citizen (December 1961) .. .. .. 5/-

The Berkeley Loudspeaker Enclo-

sure . .. .. .. (Dec. 1962) 5/- ..

The Luxembourg Tuner The Mini-amp (November 1961) .. .. 5/-

The Beginner's Short Wave Superhet (Dec. 1964) 5/-

The PW Britannic Two .. . }
. (May 1962) 6/-

The PW Mercury Six .. .. The Empire 7 Three-band Receiver (May 1965) ..  5/-
Beginner's Short Wave Two aa . Electronic Hawaiian Guitar (June 1965). . .. 5/-
S\.V\\\I. Listener's Guide .. } (Nov. 1963) 5/

i Progressive SW Superhet (February 1966) .. 5/-
The Celeste 7-transistor Portable
‘Radio .. .. .. .. (June 1963) 5/- Beginner's 5-Band Receiver ..
The Spinette Record Player .. Home Intercom Unit . (Dec. 1966) 5/-

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN
%* THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL %
RADIO, TV OR AUDIO EQUIPMENT.

“WiRELESS-  query service

linm

Before using the query service it is important to read the following notes:

The PW Query Service is designed primarily to answer (d) We regret we are unable to answer technical queries
queries on articles published in the magazine and to deal over the telephone.

with problems which cannot easily be solved by reference
to standard text books. In order to prevent unnecessary
disappointment, prospective users of the service should (f) We cannot guarantee to answer any query not
note that: accompanied by the current query coupon and a

stamped addressed envelope.

(e) It helps us if queries are clear and concise.

(a) We cannot undertake to design equipment or to
supply wiring diagrams or circuits, to individual require-
ments. QUERY COUPON

(b) We cannot undertake to supply detailed information This coupon is available until 6th December, 1968
for converting war surplus equipment, or to supply circuitry. and must accompany all queries in accordance with

(c) It is usually impossible to supply information on the rules of our Query Service.
imported domestic equipment owing to the lack of details PRACTICAL WIRELESS, DECEMBER 1968
available. T

Published on or about the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W,C.2. at_the recommended
maximum price shown on the cover. Printed in England by Index Printers, JDuznstable, Beds. Sole Agents for Australia and New Zealand: GORDON
& GOTCH (A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY L-TD. Rhodesia, Malawi and Zembia {INGSTONS LTD. East Africa: STATIONERY &
OFFICE SUPPLIES LTD. Subscription rate including postage for oxle year: To any part of the World 0d



SOLID STATE-HIGH FIDELITY

AUPIO EQUIPMEAT _

Audio Equipment developed from
Dinsdale Mk.il—each unit or system
will compare favourably with other
professional equipment selling at much
higher prices.

OMPLETE SYSTEMS

£1550

THE FINEST VALUE IN HIGH FIDELITY—
CHOOSE A SYSTEM TO SUIT YOUR
NEEDS AND SAVE POUNDS

All units available separately.

SEND FOR 16 PAGE BROCHURE (No. 21) TODAY!
DEMONSTRATIONS DAILY AT *303' EDGWARE ROAD

ENGLANDS LEADING COMPO!

ENT

Acclaimed by everyone
THE MAYFAIR EI.ECTRDNIC
ORGAN

A completely new development in portable elactronie musical
instruments and a new field for the home constructor. The
‘MAYFAIR™ produces a multitude of the most pleasing sounds
with a wide range of tane colours suitable for.classic or popular
music, The organ is fully polyphenic, that is.full chords can be playsd over the enhra keyboard.
Supplied as kit of parts which intludes 165 transistors, printed circuit panels. special fully sprung
and depth of touch adjusted keyboard, attractive vynair coveréd cabinet with carry handle. A complete
detsiled and fllustrated contsruction manual is provided with circuits and full parts list. Cost can be
spread by purchasing the components packat by packet, All parts supplied are fully guaranteed. Full
after sales service,

A new source of construction for the keen slectronics fan either amateur or professional.

Once built the "MAYFAIR" will then provids TOTAL c 0 ST 9 9 G ns.

yosrs of snfoyable entartalnmsnt.
BUILT AND TESTED

Deposit £36.8.0 &
12 monthly_payments of
£9, Total £144.8.0,

Deferrad terms available.
COMPLETE KIT

Deposit £29.19.0.

12 monthly payments of £7.,
TOTAL £113.19.0.

Cali in. See it and play it yourself,

ORGAN COMPONENTS

‘We carry a comprehensive stock
of organ campenents for
TRANSISTOR AND VALVE FREE
PHASE designs. EXPORT ENQUIRIES
Ask for BROCHURE 8 INVITED

TRANSISTOR AMPLIFIER

INTEGRATED 7 WATT AMPLIFIER & PREAMPLIFIER—MAT

Wwith full Bass Treble and Velume Controls

A brilllant new design suitabla for home or porable Installations. For use with
magnalic and crystal/ceranvic carvidges, radia tuners, microphones, tape head replay
and auxiliary lnpuu Oulpyt is for 3 to 16 ohm sprake:s,
It favours the user in so many ways—with fantastic power, with far greater adantability, wilh
frardom to oparata it frofn Dalleties ar maina power supply unit {the new P5.20 is ideal for this),
hi=fi installations, clectzanie guitars and argans. P.A, installatens, (ntercom, systams, ete, This true

7-watt amplifier is supplied ready built, lestsd and guarenteed.
; FOR ONLY £8/10/0 P.P. 4/-.

For !y
{OPTIONAL MAINS UNIT PS.20 62/2, P.P. 3-.) lllustrated Brochure No. 12.

= T—=t=T -1 BRITISH MADE CAR RADIOS

. T T
[T K )
;@ — - A fina praclsion enginasted ear radio that's periect company for long hours on the

road, Sa easy to [nstalt and oparate—and tha price is exactly right. Has quick push-

button operation for Immadrate station seacticn and chalce of Medium or Long wave
¢ frequeney. Manual tuning lacilities. Push-bution control. Dutput of 3} watia ansuras crisp. 1op quailty sound even at high
motoring speeds. Price ingludes 7% x 47 speakar, full accessories and Instructions.

PosITIVE ok NEGATivE EARTH  EASI-TUNE £12.12.0. pp. 4/6
AUTOBAHN MANUAL the EASI-
TUNE, bul with & gingle MW/LW Push Burtan. £10.10.0. pp. 4/8
CAR AERIALS *-'3-Section Singla Hola Wing or Boot Mounting 19/6 Brochure 15

Multi Section [ully disappearing type. with locking davice, single hoie
mounting 35/- Past free with Car Radia or pp. 2/6 separately.

NEW MODELS

NOMBREX

TRANSISTORISED

_ BUILD THESE
PRACTICAL DESIGNS

LIST Test Equipment
I.C.F.M. TUNER £6.2.6. 408 PRICE Leaflet
Switched F.M. Tuner £3.17.6. 398 P STl 12 56 dD- f;g-
- i ow2r Supply
E:;g;escent Sempliy £3.2.6. 43 30 Audio Generator 19 10 ¢ 24
Lat us have your enquities for parts for' 312 g':‘ ::’é:’:tm ;'g :llg g gg
current PW and PE designs. S.A.E 33 aicares Bridde 20 0 0 29

PLEASE,

Send for descriptive lllustrated Brochure.

DO IT YOURSELF
MW/LW PORTABLE

New printad circuit design with

¥ full power output. Fully tunabls
on both mw/Iw bands, 7 transistors plus diode,
push-pull cireuit. Fitted & inch speaker. large
ferute aarial and Mullard transistors. Easy to build
with terrific results. All local and Continental

MULLARD 1 WATT AMPLIFIER
WITH VOLUME CONTROL
Suitable 7 X4 inch 3 ohm speaker 17/6
Ideal for Portable Record Players. Inter-

:_tat}lg;f. - £6.19.6 PP 4/6 Comms. Baby Alarms etc.451 pp.
TO BUILD S i 8 For 9 Volts operation, = 3/6d.

Send fij_lthU rs 1

TS S0 EASY TO BUILD T0

PROFESSIONAL STANDARDS
To gel the Best aut of your MAGNAVOX STUDIOMATIC
DECK Type 383, you noad 8 MARTIN RECORDAKIT. This
comprises m special high quelity 8 valve ampllfier and pre-
amplitier which ¢omae to you assembled on s printed
cirtuitboard. together with necessary translormers, switthas,
conrol knobs—in fact sverything reeded down to the last
screw FOR MAKING A SUPERB TAPE RECORDER, which,
when buik, will cémpara favourably with instruments costing
twice as much, yet you need no experience ar teshnical skill
to bring this about THE INSTRUCTIONS MANUAL MAKES
BUILDING EASY AND SUCCESS ASSURED.

VHF FM SUPERHET TUNER MKII
*5-MULLARD TRANSISTORS E 4 DIODES * 300 Kc/s
BANDWIDTH " PHRINTED CIRGUIT CONSTRUCTION
* HIGH FIDELITY REPRODUCTION MOND AND STERED
* MATCHES AUDIO MK 1l EQUIPMENT
A popular YHF FM Tuner
now used throughout the
country for quality meeption
af menaphanic and, with tha
decoder stereophanic broad-
casts. Thers Iy no doubt
abgut it—VHF FM gives the
the reaj sound. Exeallent
siabillty’ economlcally ;micad,
TOTAL COST CE 19 8.
DECODER £5.1
{CABINET 20/- EXTHA) ASK FOR LEAFLET 3

GARRARD DECKS

NEW — MALLORY LONG LIFE
MERCURY BATTERIES
50% OFF LIST PRICES

* RM12_ 1.35 volts 3600 m/aH QUR PRICE 5/- sach
size 27 x§ dia.

* RM625 10.35 volts 350 mfaH

Pack of B. Size 24 x § die

QUR PRICE 10/- tach

Eesily splitinto eight 1.35v.caffs.
These calls are idwal for any
application whara SMALL $IZE
MIGH CAFACITY and LONG
LIFE are requirad. QUANTITY
QUQOTATIONS  WRITE  OR
PHONE EXTN. 2

TRANSISTORS, RECTIFIERS, ZENERS, SCR's TUNNEL
OIOOES. FIELD EFFECT TYPES. VALVES. CRYSTALS
New 1968 32-page Booklet
Price 1/- Post Paid
Circuits with Data, Details'and Prices of

over 2000 different types.

This booklet is a must for every enthusiast.
MANUFACTURERS — DISTRIBUTORS.
We also publish a QUANTITY, SEMI-
CONDUCTOR BULLETIN. .

TWGQ TRACK. Deck, Amplifier, Cablnet and Speaker.
Complete kits with MICROPHONE 7 tn 1,200 1. tape,
spara spocl. Today's value £55. OUR PRIiCE 36 gns.
FOUR-TRACK. DReck, Amplifler, Cabinel and spezker.
Complete kits with MICROPHONE 7 tn 1,200 fr. tape.
spate spocl. Tadgy's Vulue £60. OUA PAICE 39 gns.

e ——————— % d.
TRANSISTORS — zagézim"’:;ﬂs;;z::c 3B E 13 e
SEMICONDUCTORS | J&wh = = = o 2%
COMPLETELY NEW 1868 LIST OF 1000 |  ATeomin 0 o % 7 1313 &
types available from stock. Send for your | 39k oo 16 S
FREE COPY TODAY. (List No. 36) :ﬂ"[rs - 00 B3 Bl oo o0 g :g g
SCRs fomgf- | @< x o onono-BIY
Field Effect Transistors from 9/6 oo wy . . ig }g %
' 5 ) T " °
Pc?wer TranSIStor,s, [iam|a/ AmSMekné for Mustrated brachures 'IE 17
Diodes and Rectifiers from 1/6 Cpmplete range of accessories availsble

P.P. 22/6 a
ALL UNITS AVAILABLE SEPARATELY. Both models Please write to us for your copy.
A5K FOR EROCHURE B.
2 7
P d ¢ / [/ J ’

Ask for Hi-Fi- Stock List Leaflet 16.17
VISIT OUR NEW HI-FI CENTRE at 309 EDGWARE RD

for a// leading makes
AMPLIFIERS
TUNERS

DECKS

SPEAKERS
MICROPHONES
SYSTEMS
ALL WITH DISCOUNTS

IT WILL PAY YOU TO PAY US A VISITI

HENRY'S RADI

" OPEN MON.—SAT. 9.a.m ~6 p.m. THURS. 9 o.m.~| b.m.

]|
r;I‘;us%’l'rﬂfed

COMPLETELY NEW 8th EDITION (1968)

The most COMPREHENSIVE—CONCISE—CLEAR
—COMPONENTS CATALOGUE

Complete with 10/- worth discount vouchers

‘FREE WITH EVERY COPY.

# 32 pages of transistors and semi-conductor
devices, valves and crystals,

% 200 pages of components and equipment.

% 65 pages of microphones, decks and Hi-Fi
squipment.

6,500 ITEMS
EIXIIIE Send today 8

303 Edgw
all types
dg

are Road, London, W.2, Mail Order Dept.
Components, Qrgan Dept. (01) 723-1008°9
are Road, London, W.2. High_ Fidelity
and Test Equipment, Record Decks(o1) 7236963




