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A New EDDYSTONE mopeL

THE RUGGED COMPACT ‘EC 10’
TRANSISTORISED COMMUNICATIONS RECEIVER

T

Five ranges give complete coverage
from 550 kc/s to 30 Mc/s. Precision
flywheel-loaded slow-motion drive
with 110/1 reduction ratio. Uses
thirteen semi-conductors, including
stabilising Zener diode, resulting in
excellent performance on all ranges.
Internal speaker and jack for tele-
phones.

Self-contained battery unit. Aerial
inputs for single wire aerial, balanced
or unbalanced feeder, and for short
rod or whip. Selective audio filter for
improved cw reception. Robust con-
struction and modern styling.
Dimensions are 12 inches by 62 inches
by 8inches. Weight with battery 141b.

LIGHT and PORTABLE

REALLY GOOD
PERFORMANCE

e

AR _CARAVAN,
SEFUL IN CAR,
gom, LOUNGE and SHACK

550 ke/s to 30 Mc/s

List Price £48

STRATTON & CO.LTD. BIRMINGHAM - En

land
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FOR THE FINEST RANGE OF
TRANSISTOR RECEIVERS

We consider our construction parcels to be the finest value on the home constructor market.
If on receipt you feel not competent to build the set, you may return it as received within 7 days,

when the sum paid will be refunded, less postage.
REALISTIC SEVEN |

THE SKYROVER | }EALISTIC SEVEN

output into 4” high flux speaker. % All com-
and the SKYROVER DE LUXE

ponents mountea on a single printed circuit
board, size 547 x

GENERAL SPECIFICATION, 7 transistor plus 2 diode super-

het, 6 waveband portable receiver. Operating from four 1.5V torch

7 in one com-
plete assembly.
% Plastic cabinet

band

:nltlteries. The SKYROVER and SKYROVER DE LUXE cover the
i d; bard

THE SKYROVER

Controls: Woaveband Selector,
Volume Control with On/off
Switch, Tuning Control. In plas-
tic cabinet, size 10” x 64" x 33",

diode.

with metal trim and carrying
handle.
Can be built for H.P.
Terms:— free.
‘Io.l’.‘ 22/- dep.& chase the parcel,
1l months
P. and P. 5/- extra at 21/~

THE SKYROVER DE LUXE

Tone Control circuit is incorporated, with separate Tone Congrol
in addition to Yolume Control, Tuning Control and Waveband
In a wood cabinet, size | [4” x 64” x 3”, covered with
plastic trim and carrying handle. Also

H.P. Terms:—26/-
deposit

j— extra Months at 24/6
—

Selectar.
a washable material, with
car aerial socket fitted.

12.19.6

Can be built for
P. and P.

and short 31-94 M, and also 4

separate switched band-spread ranges, 3 M, 16 M, l_9 Mand25 M,

with band-spread tuning for accurate station selection. The coil
pack and tuning heare is ly factory a: led, wired and
tested. The r i be leted in under three

hours from our easy to follow,’stage by stage instructions.
SPECIFICATION: Superhet, 470 kcfs. -All Mullard transistors and
i Uses 4 U2 batteries.
Easy to read Dial Scale.
Telescopic Aerial and Ferrite Rod Aerial.

WAVEBAND COVERAGE: [80-576 M, 31-94 M, and band-
spread on 13, 16, 19 and 25 metre bands.

All comgonents available separately,

5” Ceramic Magnet P.M. Speaker.
Band-spread Tuning. 500mW Output.

Four batteries included

ata for each receiver, 2/6 extra, refunded if you pur-

and |1

READY BUILT BARGAINS

BOY’S TRANSISTOR
RADIO

Ready  built, 2-transistor
pocket radio. In attractive
plastic case. Size only 4% x
24” x 1%, Fitted with 24”
loudspeaker. Socket for
personal earpiece and tele-
scopic aerial. Woarks from
single PP3-type battery. Fully
tunable over full Medium

band. Supplied Tere

with earpiece, telescopic
aer}al, carrying purse and 9
volt battery. Ideal Birthday Present.

LASKY’S PRICE 42/-

with all accessories. Post Free.

6-TRANSISTOR POCKET RADIO
Fully built. 4”7 x 24" x |7, with 21” speaker.
Uses single PP3-type battery. Supplied complete
with personal earpiece and ieather case, Tunable
over full Medium waveband.
LASKY's PRICE 69/6

complete with all accessories. Post Free.
s -

TRANSFILTERS by BRUSH CRYSTAL CO.

6/6 each

P. & P. &d.

RECORDING TAPE SPLICER
By famoul. manufacturer, all metal nickel plated
cunstruction. With separate razor blade—
securely clamps tape while splicing.

Lieed e 16 LASKES 1416 ror e

GUITAR PICK-UP
Crystal—high imp. Size only 14" x " x 4", Clips
to fingerboard—no screws. Complete with cable.

“rrice: 15/14 5. ap. 11

PRICE

-

TAPE
DECKS

MODEL R7 BY

WELL KNOWN

BRI{TISH MAN.-
UFACTURER

Two speeds—331 and 74 i.p three high quali
motors.  Will record and replay IN BOT
DIRECTIONS. Fast forward and rewind.
Supplied less heads, space is provided for fitting
4 heads of any type, to give full working in both
directions on _either |, 2 or 4 track. Unit plate
size 137 x |57, depth below top of plate 53”.
Will take 7” spools. Tape position counter fitted.
For 200-250 volt 50 c.p.s. mains. Two-tone grey
finish. Perfect order. Supplied less heads.

LASKY'S PRICE £9.19.6

Corriage and Packing 10/6 extra.

TAPE DECK MOTORS

Motors for the Collaro Studio
eck — new and unused.

200-250V A.C. Take-up, re-

wind and capstan. Listed at

£2 55, each. LASKY'S PRICE

14/11 each. P. & P. 2/6.

Set of three 35/-. P. &P.§/-.

High quality tape deck capstan motor made by
E.M.l. Holland. Bi-directional. Size: 4” dia,, x
2” high. 1” x " spindle.

LASKY'S PRICE 19/1l. P. & P. 3/6.

TAPE POSITION INDICATOR

Open type—as used by most makers. With
re-set knob:
3 DIGIT 7/6; 4 DIGIT 10/6. P. & P. 9d. on each.

with carrying
handle, size 77 x
10" x 317, available
in Blue/Grey or
all Grey. *
Easy to read Dial.
% External socket
for car aerial.
%* LF. frequency
470 ke/s. % Ferrite rod internal aerfal. Opaer-
ates from PP9 or similar battery. % Full
comprehensive data supplied wi’t’l each re-
ceiver. 3 All coils and L.F.s, atc., fully wound
ready for immediate assembly,

An Outstanding Receiver. LASKY'S PRICE
for the compl parcel includi Tr istors,
Cabinet, Speaker, etc., and Full- Construction

Data. Can be built for: ‘s I9 6
[ ] ®

P. and P. 4/6
PP9 Battery, 3/9. Data and instructions
separately, 2/6. Refunded if you purchase

the parcel.

REALISTIC ‘Seven’ De Luxe

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

e o £1 EXTRA

P. & P. as std. model
BUILT FOR 3/6 extra
- % Six-Transistor Super-
het Miniature Paer-

sonal Pocket Radio

Long and medium

wavebands

Y L.F. Frq. 470 kc/s
% 3” speaker
% Printed circuit 24" x 2”
Y% In Plastic Case. Size 4” x 24" x 1”.
In order to ensure perfect results, the SPRITE
Driver and output stages ready built with all
components maunted on the printed circuit.
The SPRITE pr bled, plus b
ker and all comp ts for final construc-

tion, can be built for 79/6. Postage and
separately 2/6. Refunded if parcel is purchased.
Real calf leather case, wrist strap, personal
earphone and case for earphone and battery,
12/6 the lot extra. Make no mistake, this is a
SUPERHET receiver of genuine commercial

CArIERE 79/6 P. and P.

*

Y% Ferrite Rod Aerial
is supplied to you with R.F. and L.F. stages.
package 3/6 extra, Data and instructions
quality. It is not a regenerative circuit.

HEADPHONES .
S. G. Brown type F earphones—moving iron
2,000Q). Hand-held type, but a headband could

easily be fitted.
14/6 PAIR P. &P 16

LASKY'S
PRICE
TRANSISTORS

All New and Guaranteed
GET.S|, GET.S5, GET.S6—2/6; 837A, 874P—
3/6; OC.45, OC.71, OC.8ID—4/6; OC.44,
0C.70, OC.76, OC.8t ématched pair 10/6)—
5/6; AF.1i17, OC.75, OC.l7l, OC.200—6/6;
0OC.42, OC.43, OC.73, OC.82D—7/6; OCP.7!
—9/6; ©C.28, OC.201, OC.204—15/-; OC.205,
0C.206—19/6; OC.28—24/6,

33 TOTTENHAM COURT ROAD. - Wi
2 mins. Oxford St. Nearest Station: Goodge St.

MUSeum 2605

Tottenham Ct. Rd. & Edgware Rd. addresses open all day Sat. Close | Thur.

PADdington 3271/2

207 EDGWARE ROAD - W2
Few yards from Praed St.

152/3 FLEET STREET - EC4
(ELECTRONICS Fleet St. Ltd) FLEet 2833.
Open all day Thurs. Closed 1 p.m. Sat.

Please address all Mail Orders to Dept. W at above Edgware Road address

JUNE 1964
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: HI-FI AMPLIFIERS ------- TUNERS

§$-33 $-99

HI-FI 6W STEREO AMPLIFIER. Model §-33. 3 watts per channel 0.39,
distortion at 2.5W/chnl., 20dB N.F.B. Inputs for Radio (or Tape) and Gram,
Stereo or Monaural, gangdd controls. Sensitivity 200mV. £13.7.6

DE LUXE STEREO AMPLIFIER. Model S§-33H. De luxe version of thé
8-33 with two-tone grey perspex panel, and higher sensitivity necessary to
accept the Decca Deram pick-up. £15.17.6
HI-FI STEREO AMPLIFIER. Model S-99. 18W output. Ganged controls.

Stereo/Mono gram., radio and tape- inputs. - Push-button seléction. Printed
circuit construction. £27.19.6

POWER SUPPLY UNIT. Model MGP-1. Input 100/120v, 200/250V.
40-60 c/s. Output 6.3V, 2.5A A.C. 200, 250, 270V, 120mA max. D.C.

GOLDRING LENCO TRANSCRIPTION PLAYER. Model
GL-58. With G-60 pick-up arm and Ronette 105 cartridge. £18,19.2

GARRARD AUTO/RECORD PLAYER. Model AT-6. With
R 105 cartridge. £13.12.1 With Decca Deram pick-up £14.6.1

SUGDEN MOTOR UNIT “CbNNOISSEUR CRAFTSMAN”,
Heavy duty motor operating at 334 and 45 r.p.m. Very heavy 127
turntable. Virtually no rumble. £16.6.6
HI-FI MONO AMPLIFIER. Model MA-5. A general purpose 5W.
Amplifier, with inputs for Gram., Radio. Presentation similar to S-33,

£10.19.6
£5.2.6 ‘

A wide range of American equipment available under direct mait order sohem: 9 HI-FI MONO AMPLIFIER. Model MA-12. 12W output, wide
Full details and catalogue 1/~ post paid. freq. range, low distortion. £11.18.0

HHlIIIIIlIIIIII]I[lIHllllllﬂlll]ll]lllllllﬂl]lﬂl]llﬂlllllllIHlIIIHIIlllIIIIIIIIIII[IIIIl[IIIllIIIllIIlIlIIII]lIllIlﬂlIIIIlHIIIIIIIIlIlIHIIIIllIIIIIlIIILI[IIIIIHllIIIIIIIIIIl[[IIIH[lIIIIIlIlIIIIIII[lllllIIIIIIIII!HIIlIIIlHIIIIlIIIIIllIIl|l[IIIIII[IIII|l!lII[IIIIJIIIIIIIIIIIIIIHIIIIIIIIIIIIIllllIIIIIIIIHIIIIlIHIIIIII!HIIIIIIHIIIII!IIHIHIHIIIIIHIIIIIIIIIlll[llllllﬂlllfl]llllllllﬂllIIHIIHIHIIlIIlIlIIIIlllIlIlIHIIIIIIIIHIIIHIIH]
f

DAYSTROM

FOR THE INSTRUMENTALIST

PA AMPLIFIER PA-l. The
‘ideal compact unit for VOCAL-
ISTS, INSTRUMENTALISTS,
RECORDS, with 50 Watt out-
put, 2 Heavy Duty Speakers.-
Variable TREMOLO. Elegant
modern cabinet. Send for full
specification.

£54.15.0

Legs optional extra 17/6 set of 4.

ELECTRONIC ORGAN

(fully transistorised)
Ideal for Soloists, Home use, Groups. Full 20 WATTS VOLUME.

Matching bench £14.10.0 extra. £187.10.0
L e
TRANSISTOR RADIOS

LATEST MODEL! “OXFORD”

LUXURY PORTABLE. Model UXR-2.
Specially designed for use as a domestic,
car or personal portable receiver. Many
features, including solid leather case.

Enjoy Yourself and Save Money

TEST INSTRUMENTS

New!

5° GENERAL-PURPOSE LABORATORY OSCIL-
LOSCOPE. Model I0-12U. This outstanding oscil-
loscope, with its professional specification and styling
fulfills most laboratory and service requirements. Verti
frequency response 3 cfs to over 5 Mcfs, sensitivity 10mV
r.m.s. per cm. at 1 kefs. T/B covers 10 ¢/s—500 kefs.
Please send for full details. £32.126

23" PORTABLE SERVICE 'SCOPE. Model OS-1. This
‘is a light, compact oscilloscope, ideal for servicing, etc.
Dimensions 5"x 8"x 144" long. Weight 104 1b. £21.180

_ELECTRONIC SWITCH. Model §-3U (Oscilloscope
Trace ‘Doubler). Enables a single beam oscilloscope to
give simultaneous traces of two separate and independent
signals. Switching rates approx. 150, 500, 1,500, 5,000
and 15,000 cfs. Sig. freq..response 0-100 kefs. +I1dB.
Separate gain controls and sync. output. Sig. input range
0.1-1.8V r.m.s. £12.18.0

AUDIO SIGNAL GENERATOR.  Model AG-9U.
10 c/s to 100 kcfs, switch selected. Distortion less,than
0.1%, 10V sine wave output metered in volts and dBs.

£22100

RESISTANCE/CAPACITANCE BRIDGE. Model C-3U.
Measures capacity 10pF to 1,000uF, resistance 1008 to
SMQ and power factor. 5450V test voltages. With salet

C-3U switch. £10.10,

£14.18.0

TRANSISTOR PORTABLE. Model UXR-
1, Prealigned .IF. transformers, printed
circuit, Covers LW, and M.W. Has 7
x 47 loudspeaker. Real hide case.
£12:11.0

TRANSISTOR PORTABLE RECEIVER.
Model RSW-1. In a2 handsome leather case,
it has retractable: whip aerial and socket for.
car radio use. Covers Med:, Trawler and

New ! . PE LUXE LARGE-SCALE
® VALVE VOLTMETER. Model B
IM-13U. Circuit and specification based on the f
well known model V-7A but with many worth-
while refinements. 6" Ernest Turner meter.
Unique -gimbal Bracket allows operation of in-
strument in many positions. Modern styling,
Please send for full details £18.18.0

CAPACITANCE METER. Model CM-1U. Direct-
reading 44” scale. Full-scale.ranges:0-100uu.F, 0-1,000p.:F
0-0.0IpF and 0-0.1uF. 15.15.0

VALVE VOLTMETER. Model V-7A. 7 voltage ranges

I
UXR

two'S wave bands. £19.17.6 d.c. volts to 1,500. A.c. to 1,500 r.m.s. and 4,000 peak

to peak. Resistance 0.1Q to 1,000MQ with internal battery.
JUNIOR TRANSISTOR RADIO. Modfel D.c. input impedance 11MQ. dB measurement, has
UJR-1. Single istor set. Excellent centre-zero scale. Complete with test prods, lead and
introduction to radio. £2.7.6 standardising battery. £13.18.6
. . e

- * MULTIMETER. Model MM-1U. Ranges 0-1.5V to

1,500V a.c. and d.e.; 150pA to 15A d.c.; 0.2Q to 20MQ.

Money-back Guarantee 4§ 50pA meter. 4 £12.18.0

Daystrom Limited unconditionally guarantees that each Heathkit R.F. SIGNAL GENERATOR. Model RF-1U. Up to

product assembled in accordance with our easy-to-understand § 100 Mc/s fundamental and 200 Mc/s on harmonics and
*

instruction manual must meet our published specifications up to 100mV output on all bands. £13.8.0 RF-1U :

for performance or the purchase price will be cheerfully
refunded. ALL MODELS ALSO AVAILABLE ASSEMBLED AND TESTED.
PRICES AND FULL SPECIFICATIONS ON REQUEST

* o 3 i -
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- TAPE DECKS

-CONTROL UNITS TAPE AMPLIFIERS ~-+see

FM-4

Also available in two unmits. R.F.
tuning unit (£2.15.0 incl. P.T.) with LF. output of 10.7 Mc/s, and amplifier

COLLARO ‘‘STUDIO” TAPE DECK. The finest buy in lts price HI-FI FM TUNER. Model FM-4U.
range: Operatihg speeds: 137, 33" and' 74" p . Two tracks, “wow”’ 3

and “flutter’” not greater than 0.15% at 7{' p.s: £l7 10.0 unit, with power supply and valves (£13. 3.0). Total £15.18.0
_ . L TAPE RECORDING/PLAYBACK AMPLIFIER, Thermometer type
:enrg‘zgp):dggkilz & D83/4 TAPE DECKS. High quality mono/ 4 recording indicators, press-button speed compensation and input selection.

Mono Model TA-1M, £19.18.0 Stereo Model TA-1S, £25.10.0
MONO CONTROL UNIT. Model UMC-1. Designed to work with the

D93/2, 2 track, £36.15.0 D83/4, 4 track, £29.8.0

HLFI AM/FM TUNER. Model AFM-1 Available in two units § SiA- lf,:ﬁ By “tm‘]’s]‘ﬁ" requiring 0.25V or less for full output. 5 ﬁnf;%
which, for your convenience, are sold separately. Tuning heart PEeaConto £ 3
(AFM-T1—£4.13.6 incl. P.T.) and LF. amplifier (AFM-Al— STEREO CONTROL UNIT. Model USC-1. Push-button selection'

£21.16.6). Printed circuit board, 8 valves. Covers L.W., M.W., accurately matched ganged controls to +1dB. Negative feedback, rumble
8.W., and F.M. Built-in power supply. Total £26 10. 0 and variable low-pass filters. Printed circuit boards. £19 10.0

'Hllll]lllllllHllllﬂHlllﬂllII[I!IJIHIIIII!IIIlI]IIIIlIIlIlIﬂIIIIIIIHIIIIII||II|I|Il[IIIIlIIIII[III[I||II|I|11|||IIlﬂ|IIIIIIIIIIlIll]IIIIIIHIIII!]IIIIIII[IIﬂIIIllIII]lIIIIIlIIIIIII!IIIIIIIIllIIIIIIHIIIIIHlIIIlIIIIIIIIIIlIIlIlIIIIlIIIIIlIIIIH]I!l!llIHIIIIIIIIIHIIIIIHI|IIlIIIl[l]IIIHiIII|llllllll|ll||ll||[ﬂl||[||lIl||lll|||ll||[l||ﬂ||||||||llfIIIHIIl!lIIIIIIIIIIIIIIIlllI]IIlﬂ[IIIIIIII!IIIIHIlIlIllllll[llll!lllllll[lllllllllIlIIIlIIlIII

Building these Heathkit models

AMATEUR EQUIPMENT

SINGLE SIDEBAND ADAPTOR. Model SB-10U.
May be used with most A.M. transmitters. Less than
3W R.F. input power required for 10W output. Opcrano'
%1S8§,_ 40, 20, 15 and 10m bands on U.S.B., L.S.B. or

SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model SSU-1.
Ducted-port bass reflex cabinet “in the
white”. Two speakérs. Vertical or horizontal
models with legs £11.12.0, without legs
£10.17.6.

THE “COTSWOLD’. This is an acoustiocs
ally designed enclosure 26" x 23" x 154"
housing a 12% bass speaker with 2” speech
coil, elliptical middle speaker togéther with
a pressure unit to cover the full frequency
-range of 32-20,000 cfs. Capable of doing
-justice to the finest programme source, its
polar distribution makes it ideal for really

AMATEUR TRANSMITTER. Model DX-40U. Covers
-all amateur bands from 80 to 10 metres; crystal controlled.
Power input 75W C.W., 60W peak controlled carrier
hone. Output 40W to aerial. Provision for V.F.O.
ilters minimise TV interference. £33.19.0

New Model RG-1
COMMUNICATIONS TYPE RECELVER.
A high performance, low cost receiver for the discrimin-

ating listener. Frequency coverage: 600 kcfs—1.5 Mc/s
and 1.7 Mc/s - 32 Mc/s.

Send for full specification. £39.16.0 Hi-Fi Stereo.
. VARIABLE FREQUENCY OSCILLATOR. Model
DX-40 VF-1U. Calibrated, 160-10 m, Fundamentals on 160 COTSWOLD ‘‘MFS* SYSTEM. Specially
U ‘and 40m. Ideal for our DX-40U and similar transrmttcrs developed to give best poss1ble results in

.17.6

small rooms. This minimum floor space
ATEUR BANDS RECEIVER. Model ggedﬁf ﬁ b?%ef onjmncmd goﬂwold Size:
A-1. all Am Band ” high x  wide x e
oxln 160T—?l(l)a cl}:x;;:es Mt.:;y] sﬁple?:;;il;;'eaatjﬁa?ess, - Either Model £23.4.0
‘10 tie t. ter; 3 -
sxgcn:(lhri‘%rcngth g cg:t:r; tuned R.F. {F = | O
mplifier Stage. Send for spec. . £39.6.6 }

HE “MOHICAN” GENERAL COVER- ([ [SRES==sas B8 HI-FI EQUIPMENT CABINETS
AGE RECEIVER. Model GC-1U. With ot 4 . e
4 piezo-electric transfilters, variable tuned o e - & A wide ranfe of eqmpmtﬁnt dcfﬂ' inets
B.F.O. and Zemer diode stabiliser, this is are available to meet De. e;nfpg
an excellent fully transistorised general needs of enthusiasts. Design: fgr
purpose  receiver for Amateur and Short max. operating convenience or for

listeners.  Printed circuit boards, where room space is an overriding
telescopic whip antenna, tuning meter and i(]);sxd:é‘:él;)n;s S'éhnl]sbl é:.ngc: . lﬁ:éudg:
tlarge slide-rule dial, 10 transistors. £37.17.6 full;r e e,

4 \ del t t &=
p— L KT T

Other models from our wide range include :—

NEW! SELF SUPPORTING AERIAL TOWER, Model HT-1.
for Commercxal TV, fringe TV reception, Radio Amateur use.

high, square section (full erection instructions). HT-IG
(ga.l ﬁmsh) £35.15.0. HT-1 (red oxide finish) £29.15.0. Range
of accessories, TV, VHF FM aerials, etc.

100U. The world’s most popular, compact
and completely self-contained Amateur
Transmitter. Covers all amateur bands:
160-10 m. 150W d.c. input. Careful design
has achieved the stability and high per-
formance for which the DX-100U is noted
and no less than 35 disc ceramic capacitors
| reduce TVI to a minimum. £79.10.0

A wide range of American amateur equipment.-

| TE S T e Y U e i e Py =3
All 3 Without obligation please send me (Tick here)
models also available assembled FREE BRITISH HEATHKIT CATALOGUE. oo
Deferred Terms | FULL DETAILS OF MODEL(S)....— s LU e

Send coupon for FREE illustrated catalogue of British | name

Heathkit range to : : ADDRESS. Em i N

DAYSTROM LTD ZE5Res  — ioor——— o e

[
|
(Please write in BLOCK CAPITALS) I
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'SCOTTISH INSURANCE
CORPORATION LIMITED
38 EASTCHEAP - LONDON -+« EC3

TELEVISION SETS, RECEIVERS AND TRANSMITTERS

Television Sets, Receivers: and Short Wave Transmitters are expensive to acquire and you no doubt
highly prize your installation. Apart from the value of your Set, you might be held responsible should injury
be caused by a fault in the Set, or injury or damage by your Aerial collapsing.

A “Scottish” special policy for Television Sets, Receivers and Short Wave Transmitters provides the
following cover:

(a) Loss or damage to installation (including in the case if Television Sets the Cathode Ray Tube) by
Fire, Explosion, Lightning, Theft or Accidental External Means at any private dwelling-house.

(b) () Legal Liability for bodily injury to Third Parties or damage to their property arising out of the
breakage or collapse of the Aerial Fittings or Mast, or through any defect in the Set. Indemnity
£10,000 any one accident.

(it) Damage to your property or that of your landlord arising out of the breakage or collapse of the
Aerial Fittings or Mast, but not exceeding £500.

_The cost of Cover (a) is 5/— a year for Sets worth £50 or less, and for Sets valued at more than £50 the
cost is in proportion. Cover (b) (i) and (ii) costs only 2/6 a year if taken with Cover (@) or 5/-if taken alone.
Why not BE PRUDENT AND INSURE your installation—it is well worth while AT THE VERY
LOW COST INVOLVED. If you will complete and return this form to the Corporation’s Office at the
above address, a proposal will be submitted for completion.

NAME (Block Letters) .
If Lady, state Mrs. or Miss
ADDRESS (Block Letters)

J/B

THE MODERN BOOK CO

The Transistor Radio Handbook. By
D. L. Stoner and L. A. Earnshaw. 44s.
Postdge 1s.

Understanding Television. By J. R.
Davies. 37s. 6d. Postage 1s. éd.

How to Listen to the World. 1963-64.
14s. 6d. Postage 1s.

Beginner’s Guide to Electronics. By
T. L. Squires. 15s. Postage 9d.

ABC’s of Transistors. By G. B. Mann.
5s. Postage 6d.

Electronic Organ Handbook. By H. E,
Anderson. 40s. Postage 1s.

Radio Servicing Problems. By W. L.

Smith. 5s. Postage éd.

Modern Tape Recording and Hi-Fi
By K. Peters. 30s. Postage 1s.

The Radio Amateur’s Handbook. By
A.R.R.L. 1964 Ed. 36s. Postage 2s. 3d.

Single-Sideband Communications
Handbook. By H. D. Hooton. 50s.
Postage 1s.

Radio Valve Data, 7th Ed. Compiled
by “WW™ T7s. 6d. Postage 10d.

Maintenance Manual. By Mullard. 16s.
Postage 1s.

World Radio TV Handbook, 1964.
22s. Postage 1s.

Radio Servicing Pocket Book. By . P,
Hawker. 12s. é6d. Postage 8d.

How to Build Tiny Electronic Circuits.
By M. Moses. 30s. Postage 1s.

Circuits for Audio Amplifiers. By
Mullard. 8s. 6d. Postage 1s.

We have the Finest Selection of British and American Radio Books in the Country
Complete Catalogue 1s.

19-21 PRAED STREET (Dept RC) LONDON W2

Telephone PADdington 4185
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www.americanradiohistorv.com



NEWS

[ — g [ — |

JUNE, 1964

More Micro-6

Because of the enormous interest in the Micro-6, we
at Sinclair Radionics have been devoting much of our
time to the development of accessories which add to
its usefulness. The first of these, the TR.750 power
amplifier was introduced last month. This remarkably
low-priced high performance design has, of course,
a great many applications but in conjunction with
the Micro-6 or the Slimline it can form a really
powerful car, home or portable radio.

The latest Micro-6 accessory is just as exciting! We
have designed and produced an elegant nylon wrist
strap which clips straight on to the Micro-6, converting
it into a wrist radio—the first of its kind in the world!
The earpiece lead may then be run up the sleeve and
the radio listened to without any trailing wires.
The wrist strap may be removed instantly when
desired, but in use it is firmly attached and the set
cannot come loose. It will add immensely to the
pleasure and usefulness of your Micro-6, particularly
when out of doors.

THE MICRO-6 CIRCUIT

Many readers may be curious to know how we
achieve the high performance we claim for the
Micro-6 in a set of such minute dimensions. That
our claims are genuine is, of course, proved by the
countless constructors’ letters we receive, more of
which we give below, but you may like to know more
about the design. The circuit is a completely new
one based on our micro-alloy transistors (MATs).
These transistors have higher gains than any other
types at low voltage levels and, as they are also very
small, are ideal for miniaturised equipment. The

From our Postbag

J.S.P., M.A,, MILEE., from Hampton, Middlesex,
writes: “Thank you for the two Micro-6 kits. I have
just completed assembly of one of these, and should
like to say how satisfied I am. Neither in design nor
performance is it in any sense a compromise.

J.A., Warton, near Carnforth, Lancs., tells us—*I have
just built the Sinclair Micro-6 with quite remarkable
results in an area where M.W. reception is notoriously
poor.”

W.A.S., Beaconsfield, Bucks., writes: ‘I have made up
two Micro-6 units and am delighted with the perform-
ance . . . reproduction is excellent.”

JUNE 1964

Developments

Micro-6 has two high gain stages of R.F. amplifica-
tion, a double diode detector and three stages of A.F.
amplification. Thus we have used exactly the same
number of stages of gain as are employed in con-
ventional 6 transistor superhets.

We are able to do this because we use genuinely
micro-miniature components. For example, all the
resistors are only fin in length. These tiny com-
ponents help to make the Micro-6 simple to construct
because we don’t have to pack them so closely
together. If you would like more details just send
1/- for our booklet on the Micro-6 which gives the
complete circuit diagram and technical description.

BRITISH BEATS THE WORLD!

We recently launched an export drive for all our
products. We have already received enquiries for the
Micro-6 from over 30 countries and samples are now
going to agents throughout the world. One well-known
company in the U.S.A. has ordered 1,000 TR.750 amp-
lifiers and 1,000 Micro-Amplifiers. Naturally, we are
particularly pleased by this as the orders were obtained
in the face of very tough Japanese competition.

Says

Mike
Farrard
our

faithful
enthusiast

“I've made two
for me, one for
Uncle Bert, one
for Mabel, two
for the kids and
one for Grandma.
The dog will have
to wait!"’

www.americanradiohistorv.com



MICRO-DESIGNS

BUILD A SET TO WEAR
LIKE A WRIST WATCH

The .unbelievably small size and fantastic power of the
Micro-6 make it possible to wear this set like an ordinary
wrist watch, and for this we now introduce our special
“Transrista” reinforced nylon strap. The Micro-6 can be

WEIGHS attached to it instantly and removed whenever required.
LESS This opens still further new and exciting approaches to
THAN radio listening and ensures your obtaining enjoyment such
AN as you haye never known before from any radio receiver.
You can build the Micro-6 and have it working within the
OUNCE space of a single evening, and with a ““Transrista” strap for
using your set out of doors you will indeed have the radio of
tomorrow today. Tunes over entire medium waveband,
with bandspread at H.F. end for good separation.
A.G.C. Circuit comprises two stages
| 1 of R.F. amplification, double-
1st R.F. 2nd R.F. diode detector and high-gain
Amp. [™] Amp. [*] Dmorh] 3-stage A.F. amplifier. Power-
N ful A.G.C. ensures fade-
free reception from distant
SIZE 1st A.F. 2nd A.F. 3rd AF. stations.
14/5"x13/10"x3” Amp. Amp. Amp.

6-STAGE CIRCUITRY
GIVES POWER AND
SELECTIVITY

SPORTS
EVENTS

SINCLAIR

MICRO-6

"THE SMALLEST SET
IN THE WORLD

DRIVING

Build it in an evening!

Building is simple and straightforward when the meticu-
lously detailed instructions are followed. All partsinclu-
ding MAT transistors, diodes, printed circuit board,

lightweight earpiece, case and dial, and well-printed

instructions come to

Two Mallory Mercury Cells in the Micro-6 give it maximum berformance.
Price 1/11 each.

MALLORY 6-CELL
PACK OFFER

. N p Single Mallory Mercury ,
TRAVELLING Sinclair “Transrista’ well-styled, strong nylon strap, grey or black, 7/6 Cells, 1/11 each. Pack of ]»u B
CAN BE USED WITH EXISTING MICRO-6 SETS 6, at special price of
726 THE RADIO CONSTRUCTOR
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THE TR750 HAS
STUPENDOUS POWER

This latest Sinclair power amplifier builds on to a
printed circuit board 2in square and includes its own
volume control with on-off switch. With a trans-
formerless output of 750 milliwatts, the TR750 is
primarily inténded to provide powerful loudspeaker
reproduction from the Sinclair Micro-6 or Slimline
receivers, thus enabling owners of these sets to use
them also for car radios, loudspeaker portable or
domestic sets. The TR750 has many other applications.
It makes an amazingly good record reproducer, singly
for mono or paired for stereo. It can make the heart
of an efficient intercom or baby alarm system and its
power in relation to its size is absolutely fantastic.

ACTUAL SIZE

BRILLIANT FEATURES OF
THE SINCLAIR TR750

Performance characteristics are brilli-
ant. The TR750 gives an effortless
§ watt transformerless output with
frequency response within +1dB
from 30 to 20,000 c/s—hi-fi by any
standards, and volume with more
than enough to spare. Input—10mV
into 2k} for 750 milliwatts output
for feeding into any standard 25 to
35Q) loudspeaker arrangement. Oper-
ating requirements from 9 to 12 volts.

AS A CAR RADIO

RADIO REPRODUCER
WITH MICRO-6 OR

AS A RECORD PLAYER “SLIMLINE"

OR RADIOGRAM

TR750 POWER AMPLIFIER

Full building and operating instructions are included with parts for the TR750,
which includes latest type Metai Alloy driver transistor and new Sinclair ,
“Magnagain’ output tr i , mi ini e P ts including fume
control with on-off switch, and printed circuit board. Total cost comes to

Y% OTHER OUTSTANDING SINCLAIR CONSTRUCTIONAL DESIGNS

SINCLAIR ‘Slimline’ Yest Pocket
MICRO Receiver

Ready built and tested, 45/_

UNIQUE SINCLAIR
GUARANTEE

Sinclair Micro-injector [}
Usitg two MATS |

it genatates and
injects a test
signal into any
part of equip-
ment at any fre-
Joency from 1
ke/s to 30 Mc/s
#5 locate faults
rapidly.

14/s x 13/10 x tin,
excluding probe.

All parts with
instructions come to

27/6

Ready built and tested 32/6

AMP.

Smaller than a 3d. piece. Fre-
quency response 30 to 50,000 cfs
+1dB, power gain 60dB (1,000,000
times)—makes a superb broadband
R.F. amplifier also a sub-miniature
hi-fi amplifier with an output suit-
able for any earpiece or even
loudspeaker.  With MAT

transistors and all parts. 28/6

Has self-contained
ferrite rod aerial
and takes standard
PP5 battery, yet
measues only 2+ x
1H x 2in. Tunes
over the medium
waveband. Great
power and quality,
Building is particu-
larly easy.

All parts, including royaz blue and
gold case, earpiece, an 49 /6

instructions come to

- TO SINCLAIR RADIONICS L

Please send items detailed below

£ s d i

NAME

JUNE 1964

TOTAL £ ]

LFor which I enclose cashfcheque/money order
D Sn D ENE WD SUL BN SEN SED BEN SN BN GEN TOm NS ENE mm

|
| ADDRESS
|

b e e e i e

Hyouare notcompletely
satisfied with your pur-
chase immediately on
arrival (we are confident
you will be delighted)
your full purchase price
willbe refunded instantly
without question if you
return the goods as
received,

FULL SERVICE
FACILITIES
AVAILABLE TO

ALL SINCLAIR
CUSTOMERS

If you do not wish to cut this
page, pleose mention RC6
when ordering.

TD, 66 HISTON ROAD, CAMBRIDGE

Phone 53965

WWW.americanradiohistorv.com
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an important
new series

of technical
paper backs

obtainable from
leading
booksellers

The Radio Servicing Series

The first four titles in a series of six books which are grouped together
to form a comprehensive manual on the repair of radio receivers. All are
written in simple language; each book deals with a specific subject. These
books are part of the larger PHILIPS PAPERBACKS series, published
at attractively low prices, the technical authority behind the books being
the world-famous electrical company Philips of - Eindhoven, Holland.

A.F. Amplification

Explains how amplification works
and what problems are met in
designing an A.F. amplifier.

109 pp. 82 illustrations.

Direct Current and
Magnetism

Gives a very simple account of
basic electrical theory. Covers the
origin and generation of electricity;
Ohm’s Law; the nature of mag-
netism, etc.

119 pp. 92 illustrations.

Alternating Current &
Acoustics

Deals with the origin and genera-
tion of alternating current and the
nature of acoustics and the con-
struction and operation of the
various devices used for sound
recording and reproduction.

116 pp. 86 illustrations.

Radio Valves

Covers the equipment needed for
the reception of radio waves.

126 pp. 90 illustrations.

10s 6d net each volume by post 11s 3d

ILIFFE Books Ltd
DORSET HOUSE

STAMFORD STREET

LONDON  SEt

“ALL BAND

as featured on page 699 in the May issue

COIL TURRET CT.7/B

COMPONENTS FOR THE

COMMUNICATION RECEIVER"

P ~(Q “BASIC SUPERHET
FOR BEGINNERS"

as featured on page 688 in the Moy issue

COIL PACK CP.3/F

This turret is the basic portion of the CT.7. It comprises cadmium
plated steel frame (54" deep x 43" high x 34” wide), silver plated
contacts, polystyrene insulation and rotary turret movement,
incorporating Aerial, Mixer and Oscillator Coils for the three
bands $.5—4 Mc/s, 4-12 Mc/s and 10-30 Mc/s. Price 75/-
Coil strips for the long and medium wavebands may be purchased
separately for incorporation in the turret. Price 10/6 each
The turret requires a 315pF tuning capacitor. A suitable 3-gang
component with ceramic insulation is available. Price 19/-
Air spaced concentric trimmers 3-30pF Price 3/6 each

LLF. TRANSFORMER IFT.11/465 kc/s

A miniature L.F. Transformer for 465 kcfs giving excellent per-
formance at low cost. Coils are litz wound and permeability
tuned with high-grade iron-dust cores and silver mica capacitors.
Screening Can 13" x H” square. Price 6{6 each
Also available for 1.6 and 10.7 Mc/s.

BEAT FREQUENCY OSCILLATOR COIL
BFO.2/465 kc/s
These compact coils are wound on a bakelite former complete
with adjustable iron-dust cores enclosed in an aluminium screening
can measuring 13” x 3" square. Price 5/- each
Also available for frequencies of 85 ke/s, 100 kefs and 1.6 Mc/s.

This 4-waveband coil pack is for use with a 500pF 2-gang.condenser
and covers the standard Long, Medium and Short Wavebands
with the addition of the band 50-160 metres (1.85-6 Mc/s). It
comprises of Aerial and Oscillator coils with iron-dust tuning
cores, wavechange switch and mica compression trimmers mounted
on an alumini plate ing 44" x 24” x 17 (not including
spindle). Price 49/ plus 8/2 P.T.=Total 57/2
Two-gang 315pF Tuning Condenser Price 14/8

General Catalogue covering full range
of components, send 1/6 in stamps

PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (Clacton)' LTD

(DEPT. RC), 357/9 OLD ROAD
CLACTON-ON-SEA, ESSEX

728
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7 VALVE AM/FM RADIOGRAM CHASSIS

Three Waveband & Switched Gram ., Valve line-up ECCES, ECH8I
positions. Med. 200-550m. Long I,000— R A s
2,000m. VHF/FM 88-95 Mcfs. Phillips MB81, EZ80
Continental Tuning insert with perme-
ability tuning on FM & combined AM/FM
IF transformers. 460 kc/s and 10.7 Mc/s.
Dust core tuning all coils. Latest circuitry

including AVC & Neg. Feedback. 3

very high standa;

Height 74”. Edge illuminated glass dial
114" x 34”. Vert, pointer Horiz. station Aligned
names. Gold on brown background, A.C. and tested

200/250V operation.
Circuit diag. now availabie.

watt
output. Sensitiv‘:g and reproduction of a
. Chassis size 134”x 64",

Magic-eye tuning.

Carr. &
ins. 7}6.

readv fer £13.10.0

Comp. with 4 knobs—walnut or ivory to choice. Indoor FM aerial 3/€ ex. 3 ()

P.M, Speaker only required. R

d Quality Speakers 10” Efac H/D, 30/—,

ecs
134" % 8" E.M.I, Fidelity, 37/6 127 R.A.

with conc. Tweeter, 42/6. Carr. 2/6.

TAPE DECK

BSR MONARDECK

BARGAINS !

COLLARO STUDIO
3-SPEED DECK

Type TD2
R . 7.0 | Twimtrack .. .. .. £10.100
AL Gy Four-track  (Michigan
Four-track £9.10.0 heads) £14.10.0

Carr. 5/~ Carr. 716

Electrolytics All Types New Stke
Bomed VALVES , Reduced | *rUaUTAR | CAN TYPES
25/25V 1/9 | 848450V 4/6
174 3/6|ECCB3 7/-|PCCB4 8/- | 50/12v 1/9 | 16416450V 5/6
tRS  6/-[ECL82 10/-|PCF80 8/- | 50/50v 2/~ | 32432/275V 4/6
185 ¢/-|ECL80 9/-|PCL83 10/6 § 300/25v 2/~ | 50+450/350V §/6
3S4  7/-(EF80  7/6|PCL84 10/- 8/450V 2/3 | 604250/
V4  7/-|EFB6  8/6[PL81  9/6 | 4/350v 2/3| 275V 12/6
DAF96 8/~ |ELB4  7/-(PL82 9/~ 1¢ 1¢/450v 5/8 100+ 300/
DF36 8/ 1EYS1 9/=|PLB3  8/-K37|37/450v 6/6 275V 12/6
DK9¢ 8/-EY86  9/-1PY32 10/6 [ 100025V 39 200044000/
£t orlesm, soee o o
7/= 9/6 7/=1 Ersin Multicore Solder 60/40 4d.
ECCB27/-1EM84 8/6]U25 10/6 per yard. Cartons 2/6, etc. /

NEW BRITISH RECORDING TAPE

Famous Mfr. Bulk Purch

Genuine r

Uncond. Guar. Fitted Leader & Sto
St’d. (PVC base) L.P. (PVC base)

3 150ft.  3/9  2256c. ... 4/9
57 600ft. 11/6  900ft. ... 15/
54”7 850ft. 14/6 1,200fc. ... 17/6
771,300fc. 17/6 1,800ft. ... 22/6

ded Tape Bargain.
p Foils (except 3”).
D.P. (Milar base) Triple Play

300fc. ... 6/6 37 450fc.  12/6
1,200ft. ... 23/6 47 900ft.  25/-
1,800fc. ... 29/6
2,400fc. ... 37/6

Post and Packing—3” Reels 6d. Each additional Reel 3d. 4” to 7 Reels 1f.

Each additional Ree!l 6d.
EMPTY TAPE REELS (Plastic):

37 1/3; 5% 2/-, 537 2/-, 7" 23,

PLASTIC REEL CONTAINERS (Casettes): 5” 1/9, 53" 2/-, 77 2/3

Jack Plugs. Standard 24” lgranic
Type, 2/6, Screened Ditto, 3/3.
Miniature scr. 14", 2/3. Sub-min. 1/3.
Jack Sockets. Open lgranic Moulded
Type, 3/6. Closed Ditto, 4/~ Minia-
ture Closed Type, 1/6. Sub-min, (deaf
aid) ditto, 1/6. Stereo Jack Sockets, 3/6,
Stereo Jack Plugs, 3/6.

Phono Plugs, 9d. Phono Sockets
(open), 9d. Ditto (closed), I/~. Twin
Phono Sockets (open), 1/3.

Grundig Continental. 3 p. or § p.
plug, 3/6. Sockets, 1/6.

Soldering Irons. Mains 200/220V
or 230/250V. Solon 25 watt Inst.,
22/6. Spare Elements, 4/6. Bits, /-
65 watt, 27/6 etc.

Alumin. Chassis. 18g. Plain
Undrilled, folded 4 sides, 2” deep,
6” x 4", 46, 8” x 6", 5/9, 10"x 7"
6/9, 12" x 67, 7/6, 12" x 87, 8/- ete,
Alumin, Sheet. 18g. 6" x 67, 1/-,
6” %9, 1/6,6" x 12", 2/-, 12" x 12",
4/6 etc.

DE LUXE RECORD

‘Volume Controls—5K-2 Meg-
ohms, 3” Spindles Morganite Midget
Type. 14" diam. Guar. | year, LOG
or LIN ratios less Sw. 3/—. DP, Sw.
4/6. Twin Stereo less Sw. 6/6, D.P,
Sw. 9/6 (100 k. to 2 Meg. only).

Meg. VOL Controls D.P. Sw.
3” flatted spindle. Famous Mfrs.
4 for 10/- post free.

COAX 80 OHM CABLE

High grade low loss Cellular air
spaced Polythene — }” diameter.
Stranded cond. Famous mfrs. Now
only 6d. per yard.
Bargain Prices—Special lengths:
20 yds, 9/—, P. & P. /6.
40 yds, [7/6. P. & P. 2/,
60 yds, 25/-. P, & P. 3/—.
Coax  Plugs 1/-. Sockets /-,
Couplers 1/3.  Outlet Boxes 4/6.

Condensers—S/Mica all values 2pF to
1,000pF 6d. Ditto Ceramic 9d. each,
.005, 0l and .l, etc., l/-. Paper
Tubular 450V 001 mfd to .01 mfd and
.1/350V 9d. .02—.1 mfd 1/-,.25 mfd 1/6,
5 mfd 1/9.

Close Tol. S/Micas—10%, 5pF-500pF
8d. 600-5,000pF 1/-. 1% 2pF=100pF
9d. 100pF-500pF 11d. 575pF-5,000pF
1/6. Resistors—Full Range 10 chms—
10 megohms 20% # and +W 3d., ditto
10% 4d., #W 5d. (Midget type modern
rating)' IW 6d., 2W 9d. Hi-Stab 5%,
W 100 ohms | megohm 6d. Other
values9d. 1% +W 1/6. W/W Resistors
25 ohms to 10K 5W /3, 0W 16, I5W
2/~. Pre-set T/V Pots. W/W 25
glhms—SOK 3/-. 50K-2 Meg. (Carbon)
=0

TRANSISTOR BARGAINS

Brand New—BVA Ist Grade
OC44 8/6 ocC70 5/6
OC45 g{- [oley]] 6/-
OC8|ID 6 GEX34 2/9
2/0Cs81 15/6 OA70 2/9

GETI14 6/6 OABI 2/9
oCT2 7/6 . GEXI3  2/9
AFI17 9/6

Speakers P.M.—3 ohms 24” E.M.l
15/6. Goodmans 31” 16/6. 5" Rola
15/6. 6 Elac 16/6. 7” x 4" Goodmans
15/6. 8” Rola 19/6. 10” R, x A. 25/,
9 x 6” Goodmans 22/6. E.M.).
Tweeter 22/6.

Speaker Fret—Expanded gilt ano-
dised metal 1” x {” diamond mesh,
4/6 sq. ft.. multiples of 6” cut, Max.
size, 4ft. x 3ft, 47/6. Carr. extra.

TYGAN FRET (contemp. pat.) {2” x
127 2/~, 127 x 187 3f/—, 12" x 24" 4],
18” x 18” 4/6, etc.

BONDACOUST Speaker Cab. Acous-
tic Wadding, superior grade, 1" thick, 12"
wide, any length cut | /6 per ft, 4/- per yd.
ENAMELLED COPPER WIRE-—
1lb reels, [4g-20g, 2/6; 22g-28g, 3/—;
36g-38g, 4/3; 39g—40g, 4/6, etc.
;rISh:—NbED COPPER WIRE—{4-22g.
16 1 1b.

PYC CONNECTING WIRE-i0
colours ( or chassis wiring, etc.)—Single
or stranded conductor, per yd., 2d.
Sleeving, Imm. and 2mm., 2d. yd., etc.
KNOBS—Modern Continental types:
Brown or Ivory with Gold Ring, 1” dia.,
9d. each; 137, 1/- each; Brown or Ivory
with Gold Centre, |” dia., 10d. each; [}”,
H3 each. LARGE SELECTION AVAILABLE.

TRANSISTOR COMPONENTS
Midget | .F."s—465 kc,sl‘ﬁ!\‘l\”/ diam, glﬁ

Ose. Coil # diam. /3
Osc, coil M. & L.W. 5/9
Midget Driver Trans. 3.5:1 6/9
Ditto O/Put Push-pull 3 ohms 6/9

Elect. Condensers—Midget Type {5V
Imfd—50mfd, ea. /9. 100mfd. 2/-.
Ferrite Aerial—M. & W, with car
aerial coupling coil, 9/3.
Condensers—I50Y. wkg. 0] mfd. to
04 mfd., 9d. .05 mfd., .} mfd.,, 1/-.
.25 mfd., 1/3. .5 mfd., 1/6, etc.

Tuning Condensers. J.B. 00" 208+

176pF, 8/6. Ditto with trimmers, 9/6.

365pF single, 7/6. Sub-min, 2 DILEMIN

|00pF, 300pF, 500pF, 7/-.

Midget Vol. Control with edge control

knob, 5k} with switch, 4/9, ditto less

switch, 3/9.

Speakers P.M.—2" Plessey 75 ohms,

15/6. 2?-” Continental 8 ohms, 13/6.

7 x 4” Plessey 35 ohm, 23/6.

Ear Plug Phones—Min. Continental
pe, 3ft, lead, jack plug and socket.
igh Imp. 8/, Low Imp., 7/6. High

sensitivity M/coil 8<10 ohms, 12/6.

Brand New. Mfrs. sur:lus Ist grade.

! OC44 & 2 OC45, 15/6.

1 OC8ID & 2 OCS!, 15/~

All above and OABI, 32/6, post free.

JASON FM TUNER UNITS
Designer-approved kit of parts:

FMTI, 5 gns. 4 valves, 20/-.

FM £7. 5 valves, 35/-.

JTV MERCURY {0 gns.

3 valves, 22/6,

JTV2 £13.19.6. 4 valves, 28/6.
NEW JASON FM HAND-
BOOK, 2/6. 48 hr. Alignment
Service 7/6. P. & P. 2/6.

TRIMMERS, Ceramic (Compression
Type)— 30pF, 50pF, 70pF, 9d.; [00pF,
150pF, 1/3; 250pF, 1/6; 600pF, [/9.
Philips Concentric Type—2-10pF, §/-;
3-30pF, H/-.

METAL RECTIFIERS- STC Types—
RMI, 4/9; RM2, 5/6; RM3, 7/6; RM4,
16/—; RM5, 21/—; RM4B, 17/6.

|¥3 S

TIECHNICAL SPECIFICATION—Freq.

MULLARD “3—3” Hi-FI AMPLIFIER

S
-

3 VALVES 3 WATT

3 ohm and I5 ohm Output.
A really first-class’ Amplifier
giving Hi-Fi quality at a
reasonable  cost. Multard’s
latest circuit, Valve line-up:
EF86, ELB4, EZBI. Extra H.T,
and L.T. available for Tuner
Unit addition. This is the ideal
cormnpanion Amplifier for FM
tuner units,

Response: + IdB. 40 cfs-25 kc/s-

PLAYER KIT

Incorporating 4 Speed Garrard Auto-Slim unit

Tone controls, max. treble cut 12dB at 10 kcfs. Max. Bass Boost |4dB at

80 c/s sensitivity: 100MV for 3W output. Qutput Power (at 400 cls); 3IW

la)':]l‘%, total harmonic distortion. Hum and Noise Level: At least 70dB
ezlow 3

and Mullard latest 3 w. amplifier (EC

EZ 80), volume, bass and treble controls, with

8” x 5”7 10,000 line speaker.
Contemporary styled two-tone cab-

L 86 and

COMPLETE KIT (incl. valves, all
components, wiring diagram and
special quality sectional Qutput Trans.)
BARGAIN PRICE £6.19.6 carr. 4/6.
Complete wired and tested, 8 gns.

Bronze Escutcheon Panel, Print-
ed Vol., Treble, Bass, On-Off,
supplied with each kit.

Recommended Speakers—R. Allen
12" with tweeter 42/6, WBHFI0-12

inet, charcoal grey and off-white with
matching blue relief.
Size: 173” x 16” x 8”.

COMPLETE KIT
Carr. & ins. 10/-. £13-1 9-6
Catalogue and Construction details
2/6.(free with kit).
FRONT SECTION, which houses amplifier

and speaker, is detachable from cabinet. Price
as separate unit for stereo, £5.17.6. Carr. 5/-.

JUNE 1964

Wired power O/P socket and addi-
tional smoothing for Tuner Unit,
10/6 extra.

£4.7.6, Goodmans Axiette £5.5.0,
Axiom |0 £6.5.0, Audiom 5| £8.10.0.
Carr, extra.

Send for detailed bargain lists, 3d. stamp. We manu-
facture all types Radio Mains Transf. Chokes, Quality
O/P Trans,, etc. Enquiries invited for Specials, Proto-
types for small production runs. Quotation by retu..n.

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath, Surrey
[e]

/

(

Est TG o7 GO Poarma D e | Puwl Ve, Tetms
T O, or C.0.0. Post an acking up to N o .
S——" 1946 113, 30b. 2/3, 5. 2/9, 8 Ib. 36,
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~HOME RADIO of MITGHAM-

DEPT. RC, 187 London Road, Mitcham, Surrey. MIT 3282

SONE UNREPEATABLE BARGAINS !!

Some exceptionally well made S.W.
Tuning Condensers, silver plated
and split end vanes. }” spindle with
extension for coupling two or more
together.

Single gang size 13” x14” x1}” Cap. 50 Pf. 4/6 Worth 10/-
Single gang size 13" x 11" x11” Cap. 60 Pf. 5/6 Worth 11/6
Twin gang size 24" x1}” x14” Cap. 50 Pf. 8/6 Worth 15/~

Also for S.W. Work:

Air Tuner Condensers. 147 x 14” x 17 Cap. 20 Pf. 3/9
Worth /9
Air Trimmer Condensers. 14” x 14” x1” Cap. 100 Pf. 2/6 for 3
Worth 21/

Air Dielectric High Efficiency Tuning Condensers with widely
spaced Log-shaped Plates. 27 x 2” x 14” 20 Pf. 4/6
Worth 10/6

Similar Condenser to above, but plates not so widely spaced.
27 x 13" x 14” 160 Pf. 4/-
Worth 7/6

NON ELECTROLYTIC DUB

NITROGOL CONDENSERS

ILIER

8Mf 600 volts ... 17/6
4Mf 600 volts ... 5/6
2Mf 800 volts ... 5/6
2Mf 600 volts ... 4/6
2Mf 500 volts ... .s 2/6
2Mf 500 volts (WEGO) 1/=

Meters by WESTON 2 inch scale

500 Micro Amp full scale deflection. Scaled 0~15 and 0-600.

Price 17/6

A high quality Output Transformer

Primary 7000 Ohms. Secondary 3 Ohms.

Suitable for Mullard ECL 86 Valve.
Price 6/6 worth 12/6

2 Gang 500 Pf. Tuning Condenser 3/6

Car Radio Suppressor Kits

Consisting of:

4 Plug Suppressors, 1 Coil Condenser:
Price 5/— Worth_|2/—

Please add 1/6 for Postage & Packing on all the above items

50,000 Readers CAN'T BE WRONG!

This is the approximate number of readers who have purchased and use our
catalogue, and the number grows daily. The reasons are not hard to find,

Post Coupon Today
with P.O. for 4/-
to include P. & P.
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but to highlight a few: 200 Pages, over
800 Illustrations, over 5,000 Components
described and priced (all except 14 actually
in stock) backed with a By-Return Mail
Order Service.

—
PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS
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by C. Swires

Transistor Tape Recorder Circuits

PART 1

The first of a two-part series describing tested transistor applications in home constructed
tape recorders

LTHOUGH TRANSISTORISED TAPE RECORDERS HAVE
been in commercial production for some
years, there has not been a great deal of
information in the home-constructional journals
on the circuit designs and techniques employed.
This article describes the circuits needed for a
complete battery/mains operated tape recorder
using transistors throughout, and it should be
added that these circuits have been fully tested
in practice in a portable tape recorder constructed
by the author. The tape recorder also incorporated
a completely home-built tape deck but, since the
construction of this deck involves the use of motors
and other components which are not readily
available, it was considered preferable to devote
these articles to the transistor circuits only. If it
appears that readers are interested in details of
the home-constructed tape deck as well, a further
article covering this subject can be prepared.
Despite the fact that the tape deck itself is not
described, it is intended to give brief details of
the overall layout employed for the various units
in the writer’s recorder. This will then provide an
illustration of how the various units may be as-
sembled and interconnected, and the writer’s
layout and approach can be adapted to meet
alternative tape deck and cabinet requirements.

The Overall Instrument

The complete instrument is intended to operate
from the a.c. mains at 200 to 250 volts, or from a
12 volt d.c. battery supply. The current consump-
tion of the transistor circuits, when run from the
battery supply is approximately 25mA for record,
and 30mA for playback at normal listening level.

There are separate record and playback amplifiers
and these feed separate heads, this being a tech-
nique which leads to considerable easing of switching
requirements. In the prototype, the record head
preceded the playback head. The heads employed
for both record and playback are the Wearite
half-track heads type FR7. The FR7 heads have
two windings, these consisting of a signal winding
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Fig. 1 (a). - The dimensions of the Wearite head type
FR7

(b). The connections to the bias and signal windings
(Courtesy Wright and Weaire Ltd.)
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Fig. 2. The playback amplifier circuit

Resistors (All fixed resistors are 4 watt 10% unless

otherwise stated)

Ry 180k 2
R2 33kQ
R; 33kQ
Ry 68kQ
Rs 10kQ
Rg 2.7k
Ry 820Q2
Rg 10kQ
Ro 4709
Ryo 68k
Rii 10kQ potentiometer, log track
Riz 5.6kQ
Ris 1kQ
Ris 47k Q2
Ris 12kQ
Rig 8.2kQ2
Ry 68002
Ris 39Q 59
Rjo 560k Q2
Ryg 2.2kQ 5%,
Ry 3.3Q
Ry, 15Q
Ry3 330Q
JUNE 1964

Components List (Fig. 2)

Capacitors
C 8uF electrolytic 6V. wkg.
C, 8uF electrolytic 12V wkg.
Cs 0.25uF
Cy 100uF electrolytic 6V wkg.
Cs 250uF electrolytic 18V wkg.
Cs 8uF electrolytic 12V wkg.
Cq 100uF electrolytic 6V wkg.
Csg 8uF electrolytic 12V wkg.
Co 250uF electrolytic 18V wkg.
Cio 100uF electrolytic 18V wkg.
Cu 100uF electrolytic 6V wkg.
Ci2 250uF electrolytic 18V wkg.
Transistors
TR, 0C202
TR,  OC44 (or OC45)
TR OC44 (or OC45)
TRs* OC8ID
TRs* OCS81 7\ matched pair, with heat sink
TRe¢* OCS8I1 [ and brackets (see text)

*TR4, TRs and TR¢ may be obtained as Audio Transistor Package

LFH3.

WWW.americanradiohistorv.
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Transformers

Tit Driver transformer 3.5:141 (primary
<1309, each half secondary <40)
Tot Output transformer 3.14-3.1:1 (each half

primary <1Q, secondary <0.2Q)

with a nominal inductance of 120mH, and a bias
winding with a nominal inductance of 6mH. The
dimensions and connections for the FR7 head are
shown in Figs. 1 (@) and (b).

The FR7 is a very suitable head for matching
to transistor circuits because of the medium im-
pedance of its signal winding, this being slightly
in excess of 7509 at 1 kc/s. Decks may be available
having heads of similar impedance, and it is probable
that such heads should work equally well with the
circuits discussed in this article. However, no
alternative heads have been checked by the writer
and so the performance of the circuits described
here cannot be guaranteed when heads other than
the FR7 are employed.

The prototype recorder had no erase facility
since it was possible to erase tapes, when desired,
on a mains driven machine. Alternatively, per-
manent magnet erase could be tried, but great
care would need to be taken to ensure that only
one track was erased.

Other features include two recording inputs,
each with its own volume control. One input
is at ‘“high sensitivity” and offers a low input
impedance. It is suitable for moving coil micro-
phones. The second input is at around 68k,
impedance, and is suitable for radio or gram
signals.

Also provided is a level meter.

The Playback Amplifier

The circuit of the playback amplifier appears
in Fig. 2.

As was just mentioned, the playback head
selected has a signal winding impedance of slightly
more than 750Q at 1 kc/s. The impedance of the
head increases with frequency, so that a first stage
input impedance of about 10kQ would appear
to be desirable, in order to avoid attenuation of
high frequencies due to mismatching. In this
instance, however, the input impedance of the
first stage is of the order of 4kQ, the slight loss of
high frequencies which results being compensated
for in later stages.

The first stage employs a silicon transistor
type OC202. The choice of a silicon transistor
here is due to two main reasons: the first being
that a low noise performance is offered, and the
second being that a silicon transistor has a better
temperature stability than a germanium transistor
as well as a lower leakage current. The first stage
can be run at a very low collector current (in this
gircuit 250¢A) without temperature variations
caoging the transistor to be cut off. A high value
collector load may, in consequence, be used and _
this can lead to an improvement in gain.

+To suit Mullard common emitter push-pull LFH3 amplifier.
(R. F. Gilson Ltd.)
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Speaker
Internal speaker, 3Q2 impedance

Switch
S1 s.p.d.t. slide or toggle

Silicon transistors other than ‘the OC202 may
be satisfactory in the TR; position. However,
the author chose the OC202 as it has a relatively
high-gain figure.

The second transistor, TRy is an OC44, and this
has frequency-selective negative feedback applied
between its collector and base. The components
concerned are C3 and R, and the feedback circuit
provides the major part of the bass boost which
is required in the amplifier. An OC45 could be
employed in the TR, position instead of the OC44,
if desired.

The next transistor, TR3, appears in a normal
amplifying stage. This is specified as OCA44, but
an OCA45 could be used instead, if desired.

Transistor TR3 is preceded by the gain control
Ry, and it feeds into the driver tramsistor TR4.
TR4 is an OC81D and, in its turn, it drives the
two OC81 output transistors in a conventional
circuit. These last two transistors give an output
of 1 watt and are mounted by means of metal
clips to a heat sink of 18 s.w.g. aluminium having
an area of 6 sq. in. This plate is, in the writer’s
recorder, bolted to the underside of the tape deck
panel, whereupon additional cooling is provided.
Alternative layouts may require different cooling

View of the power amplifier of Fig. 2, showing the
manner in which the driver and output stages are built
inside the heat sink

THE RADIO CONSTRUCTOR
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arrangements.I A small amount of negative
feedback is applied over the output stage by way
of Rjo. If positive feedback occurs when the
amplifier is first switched on, Rjg should be wired
to the other output transistor collector.

The output stage is substantially the same as
the Mullard 1 watt LFH3 design, and the trans-
formers employed are manufactured by R. F.
Gilson Ltd. The output impedance is 3Q, and the
output signal may be applied to either the internal
speaker or an external speaker. In the prototype
recorder a 7 x 4in elliptical speaker was used,
and this gave very good results.

The frequency response of the playback amplifier
is illustrated in Fig. 3. This curve was obtained
by applying a Jason AG-10 Audio Generator to the
input of the amplifier via a 470kQ resistor, and it
demonstrates that the necessary bass boost for a
playback amplifier has been achieved. A small
amount of treble boost above 10 kc/s is also evident,
this being introduced in the hope that there may be
something audible at these frequencies! The treble
boost is achieved by the simple process of omitting
the usual treble-cut components in the output stage.
In the Mullard 1 watt output stage, on which the
present circuit is based, the primary of the output
transformer is shunted by a 0.25¢F capacitor and
a 120Q resistor in series. These components are
omitted here.

There is a fall-off in response below 100 c/s, and
this is due to the values of the coupling capacitors
between stages. Since the type of speaker used in
the recorder (in company with other small speakers)
is rarely capable of any worth-while reproduction
below about 100 c/s, there was no audible loss of
quality with the prototype.

The playback amplifier constructed by the writer
was built in two units. One unit comprised all the
components to the left of the chain-dotted line in
Fig. 2, and all parts were fitted in a small metal box
which provided complete screening. The second
unit comprised the remaining components, and these

were wired on tag-boards mounted on the heat sink.

for the output transistors.

The Record Amplifier

The record amplifier circuit is illustrated in Fig. 4.
The components to the left of the chain-dotted line
constitute a microphone pre-amplifier, and they
were fitted to a small tag panel mounted near the
input level potentiometers Rys and Ryg. The “high
sensitivity” input (Input 1) has a low input impe-
dance, and is suitable for a moving-coil, or dynamic,
microphone.

Input 1 is connected, via gain control Rjs, to
TR, this being an OC44 connected up as a conven-
tional amplifier. An OC45 could also be used here.
The output from TR is then fed to TRg into whose
base may also be fed a radio/gram input (Input 2).

1 See “Reference Manual of Transistor Circuits”. published by
Mullard Ltd., first edition, page 160. With the Fig. 2 circuit it is
recommended that the output transistors be mounted on heat sinks
of 16 s.w.g. aluminium measuring 5 x 7 ems. Each transistor should
be bolted down to its heat sink by close-fitting cooling clips, available
from Kimber-Allen Ltd., or distributors.

fUNE 1964

In the author’s prototype, the second section of the
record amplifier, oscillator and level meter circuit
are mounted on one board, as shown here

Resistor R3g has a value of 68k(, thereby allowing
this impedance to be presented at the Imput 2
terminals. If desired, this input impedance may be
increased by increasing the value of R3q, but there
will, of course, be a consequent loss in gain. Rjg
controls the amplitude of the radio/gram signal.
As will be noted, Ry9 and Rjs can be operated
independently, and it is possible to mix the two
inputs together.

The treble boost required in the record amplifier
is obtained by way of the network between the col-
lector and base of TRg. This network incorporates
the tuned circuit L, Cyo, and it resonates at 10 kc/s,
which represents the highest frequency the unit is
capable of recording. The Q of the tuned circuit is
damped very slightly by the parallel 15kQ resistor

33. -

The 5kQ pre-set potentiometer Rj¢ in series with
the network controls the amount of feedback and,
therefore, the amplitude of the 10 kc/s peak. In the
original circuit it was found that a value of 4kQ in
this potentiometer gave the desired results. If the
constructor wishes, R3¢ could, therefore, be replaced
by a 3.9k fixed resistor.

The coil L; was wound on a Mullard LA1 pot

+ |4T
134
124
]
@]
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48 8
7.
6
5;
4
3
2.
i
o | T T 1
20 60 100 1000 10000 20000
Frequency in ¢/s
Fig. 3. The frequency response of the playback

amplifier
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Fig. 4. The record amplifier

Components List (Fig. 4)

Resistors (all fixed resistors are 1 watt 10%)

Roy 47k Q)
Rys 5kQ potentiometer, log track
Rys 18kQ
Ry7 2.7kQ
Ros 22kQ
Rag 10k potentiometer, log track
R3p 68k
Ra; 47kQ
R3, 5.6kQ
Rj3 15kQ
Rag 2.7kQ2
R3s 18kQ
R3¢ 5k pre-set potentiometer (see text)
Ri7 470Q
Rig 56kQ
R3o 10kQ
Ryo 1kQ
Capacitors

Ci3 8uF electrolytic 12V wkg.
Ci4 100p.F electrolytic 6V wkg.
Cis 8uF electrolytic 12V wkg.

core and consisted of 600 turns of 36 s.w.g. enam-
elled wire random wound on the former provided.
The measured inductance was 91mH.

The signal from TRj is passed to the recording

736

Cis 100uF electrolytic 18V wkg.
Ci7 8uF electrolytic 12V wkg.
Cis 100uF electrolytic 18V wkg.
Cio 2,500pF mica

Cyo 100u.F electrolytic 6V wkg.
Cn 8uF electrolytic 12V wkg.
Ca 8uF electrolytic 12V wkg.
Cos 20uF electrolytic 12V wkg.
Cos 25uF electrolytic 18V wkg.
Cys 50uF electrolytic 6V wkg.
Cye 250pF mica

Cy7 500pF compression trimmer

Transistors
TR, OC44 (or OCA45)
TRs OCT71
TRy OC71
Inductors
L 91mH (see text)
L 2 to 8H, resistance <3002 (see text)

L3 12.6mH (see text)

amplifier output transistor, TRg, by way of Cps.
The output stage is designed, as far as is possible,
to meet the requirement that the recording head be
fed from a constant current source.

THE RADIO CONSTRUCTOR
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In valve practice it is normal to feed the recording
head via a high value resistor. In battery operated
circuits the maximum voltage swing available is
only about 12 volts, in contrast with mains valve
circuits where a maximum voltage swing of up to
250 volts can be obtained. Even with a high value
series resistor, valve circuits still allow a volt or so
to appear across the head. The high series resistor
provides what is, effectively, a constant current
source. With a transistor output circuit a high value
of series resistor cannot be used, owing to the high
attenuation it would give.

An alternative method of providing a constant
current drive is used in Fig. 4, and it is obtained by
employing a choke output circuit. At low fre-
quencies, choke L; has a low reactance, thus offering
a low collector load impedance and, in consequence,
low voltage gain. At high frequencies the choke has
a high reactance, thereby providing a high collector
load impedance and consequently higher voltage
gain. At the same time, the recording head has a
low impedance at low frequencies and, therefore,
draws a high current. At high frequencies it has a
high impedance and takes a low current.

By combining these two effects it is possible to
obtain an approximation to constant current drive.
When low frequencies are being handled the record-
ing head attempts to draw a large current, but the
voitage fed to it is low and so the current rise is
restrained. At high frequencies the head can only
draw a low current, but the voltage at high frequen-
cies is increased and the current is consequently
maintained.

The output choke, L,, should have an inductance
of between 2 and 8H, and a resistance of less than
300€. A suitable choke is a midget component in
the RadioSpares range, this having a resistance of
2909, and an inductance of SH at 40mA .2

d8

20 100 1000 10000 20000

Frequency in c/s

Fig. 5. The response of the record amplifier

The 25uF capacitor, Cy4, is connected in series
with the recording head to prevent the passage of
d.c.

The overall response of the record amplifier is
shown in Fig. 5. This curve was taken by applying
a Jason Audio Generator type AG-10 to Input 2,
the output voltage being measured across a 100Q
resistor in series with the recording head.

A tuned circuit, given by L3, Cys and Cyy, is
connected in series with the recording head, its
function being to prevent bias oscillations appearing
in the record amplifier, where they would cause
distortion. This tuned circuit is resonant at the bias
frequency of 58 kcfs, and is adjusted by means of
Cz7. The coil employed by the writer consisted of
250 turns of 30 sw.g. enamelled wire on a Mullard
LA1 pot core, its inductance being 12.6mH.3

2 This choke is available from Home Radio (Mitcham) Ltd. under
Cat. No. CLF19A.

31t is possible that a Wearite rejector coil type 666 could be
employed here, but the writer has not checked this point in practice.

(To be concluded)

Additional Countries Order Ultra Sonic Aid
for the Blind

Canada and Denmark are the latest countries to place orders for the Ultra Sonic Aid: for the Blind. In addition
to the United Kingdom, eleven other countries have now ordered units for delivery from this year’s pilot production
run—Australia, Canada, Denmark, Germany, Holland, New Zealand, Northern Rhodesia, Norway, Sweden, Switzerland,

and the United States.

All the orders are from approved blind organisations, who will be able to carry out simultaneous evaluation
programmes. The number of units ordered for overseas now matches the home orders, of which 50 are going to St.
Dunstan’s, who carried out the initial tests with the prototype models.

The latest United States order, in addition to 14 units already earmarked for the states of Kentucky, Ohio and New
lersey, is for 10 units from the Veteran’s Administration Hospital in New York City.

The Canadian National Institute for the Blind, in Toronto, and the National Research Council, in Ottawa, are
numbered among the organisations to place the most recent orders, along with Danish State Schools in Copenhagen
and Kalundborg; the Professor Strahl Blind Institute in Marburg, West Germany; and, in Britain, the Exeter Society

for the Blind.

With the ever-widening appeal of the device, plans are being hastened for full production, with the progress being
watched at all stages by a Working Party Committee, on which Ultra engineers are joined by representatives of St,
Dunstan’s, the National Research Development Corporation, the National Physical Laboratory, and the designer, Dr.

Leslie Kay.

JUNE 1964
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T IS AN UNFORTUNATE FEATURE OF
life in this country that, even
in our present day and age, a
number of people receive mains
electricity supplies which are poorly
regulated with regard to voltage.
This situation is usually encountered
In country areas which are supplied
from heavily loaded substation trans-
formers. During winter, low voltage
mains supplies become evident over
much wider areas, and are due to
deliberate voltage reductions by the
generating authorities at periods
of peak consumption.

The writer has received several
letters from readers asking for the
circuit of a device which will switch
off an item of mains equipment
when the supply voltage exceeds
a certain figure. Judging from these
letters, the basic problem here has
to do with television receivers,
which are of course particularly
susceptible to low voltage supplies.

order to obtain a picture of
reasonable quality, readers have
stated that it is necessary to re-set
the mains tapping on the television
receiver to a lower voltage than
normal during voltage cuts and the
like. If the mains voltage later
returns to its nominal value the
receiver has then to be switched
off immediately, or it may suffer
damage due to the excessively high
h.t. voltages which are formed in
it. The writer has been asked to
produce a device which will auto-
matically switch off such a receiver
.when the mains supply returns to
its normal voltage, and a suggested
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The circuits presented in this series have been
designed by G. A. French, specially for the enthusiast
who needs only the circuit and essential data

No. 163 Mains Overload Protection Device

circuit to meet this requirement
provides the subject for this month’s
article.

The Circuit

The circuit of the overload
protection device appears in Fig. 1.
In this diagram, the incoming
mains voltage is applied, via Sy,
to the outside terminals of a centre-
tapped transformer winding. This
winding, in conjunction with Dy
and D,, forms part of a full-wave
circuit which allows a rectified
voltage to appear across reservoir
capacitor C;. If there were no
subsequent loading, this rectified
voltage would be equal to the peak
value of half the applied. mains
voltage. Loading is, however, pro-
vided by the two resistors R,
and Rj3 in series, whereupon the
rectified voltage has a value which
is lower than the peak value. A
proportion of the rectified voltage
is applied to the relay coil and the
VR105/30 regulator valve in series.

I S; is closed when the mains
supply is at a low level, the voltage
applied to the relay coil and the
VR105/30 is not sufficient to allow
the latter to strike. As a result,
no current flows through the relay
coil"and its normally-closed contacts
remain closed. The mains supply
is, in consequence, passed to the
protected equipment via these con-
tacts and switch S,. If at any time
the mains voltage rises above a pre-
determined level, the regulator valve
strikes, whereupon the voltage across
it drops immediately from the

www.americanradiohistorv.com

striking potential to the operating
potential and causes a relatively
heavy current to flow through the
coil of the relay. The latter energises,
and its contacts break the supply
to the protected equipment.

Once the regulator valve has
struck, it remains illuminated until
the voltage applied to it falls below
the operating potential. This is
considerably lower than the striking
potential, with the result that
regulator current continues to flow
even when the mains voltage is
reduced well below that which
originally caused the relay to ener-
gise. The relay will, then, only de-
energise if the mains voltage is
sufficiently reduced to extinguish
the regulator valve, or until regulator
current is too weak to maintain
the armature in the energised
position. In either case, the cor-
responding mains voltage will be
lower than that which originally
tripped the device.

It will be noted that an indicator
neon, together with a series resistor
Ry, is connected across the supply
after the relay contacts. The function
of this neon is to provide a visual
indication of the state of the circuit,
and it should be mounted on the
front panel of the device.

Operation

It will prove helpful, at this
stage, to give an example of the
manner in which the circuit may be
operated in a typical application.
We will assume that the protected
equipment is a television receiver.

THE RADIO CONSTRUCTOR



Initially, S; and S; are set to the
“Off” position, and the receiver
is switched on. S; is then closed.
If the indicator neon becomes
illuminated it may be assumed
that the mains voltage is lower
than the predetermined trip value
to which the device has been set
up, because the regulator valve has
not struck and the relay remains de-
energised. The mains voltage adjust-
ment for the receiver can then,
if desired, be tapped down. After
this operation S, is closed, where-
upon the supply is fed to the receiver,
which functions in normal manner.

If the mains voltage rises above
the predetermined level the regulator
valve strikes, and the supply to
the receiver is broken. Also, the
indicator neon becomes extinguished,
denoting that the circuit has tripped.
The relay will then remain energised
even if the mains voltage falls.
S, should now be opened, as ‘also
should S;. Opening S; will cause
the regulator to extinguish and
the relay to de-energise. If when
S: is closed again the relay re-
energises, the indicating neon will
once again fail to light, thereby
indicating that the mains voltage
is still above the predetermined
level. S; should then be opened
again. The receiver mains voltage
selector is next reset to agree with
the nominal mains figure, whereupon
the receiver may operate in no
manner by closing S; on its own.

With the above procedure, the
only receiver switching operation
which is carried out by the relay
contacts occurs if and when the
relay energises. All other receiver
switching operations are carried
out by S,. The relay contacts
are, therefore, subjected to the
minimum amount of wear.

If desired S; could be omitted,
because its function can be carried
out by the on-off switch on the
receiver itself. However, it will
probably be found more convenient
to work with S;, which may be
mounted alongside S;, than to
use the receiver switch.

Setting Up

The procedure for setting up
the device consists of finding values
for R, and Rj which cause the
regulator valve to strike when the
predetermined mains voltage is ap-
plied. These values are best found
empirically, as there are quite a
number of variables in the circuit
which have to be taken up. The
variables include the predetermined
voltage itself (which has to be
selected by the constructor to suit
his own particular case), losses
in the centre-tapped transformer
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Fig. 1. The circuit of the protection device. The values of Ry, R3 and Re

are discussed in the text

winding and variations in striking
voltage between one regulator valve
and another.

The writer made up a prototype
for the circuit, employing a P.O.
type 3,000 relay with a 500Q coil,
and workmg to an a.tbltranly
chosen trip voltage of 240. Under
these conditions the circuit func-
tioned satisfactorily (with the par-
ticular regulator employed) when
R, had a value of 390Q and Rj;
a value of 3.6kQ.

With the prototype, an input
mains voltage of 240 caused ap-
proximately 133 volts to appear
at the junction of R; and Rai.
whereupon the regulator valve struck,
The voltage across the regulator
then dropped to 105, and ap-
proximately 25mA flowed through
the relay coil.

If the regulator employed has a
higher striking voltage than that
used by the writer, or if the pre-
determined mains trip voltage is
to be lower, the value of R3 has
to be increased. Not only will
this cause a greater proportion of
the rectified voltage across C;
to appear at the junction of R
and Raj, but it will also cause the
rectified voltage itself to increase
due to the reduced loading across
C;. R; should have a final value
which allows about 20 to 25mA
to flow through the relay coil
at the predetermined mains voltage
level when the regulator valve has
struck. Too low a relay current
may not give reliable and swift
energising, whilst too high a current
may result in excessive dissipation
in the regulator valve when the
mains voltage exceeds the pre-
determined level. As a guide
it may be mentioned that, when
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employed with one contact set,
the P.O. type 3,000 relay which
is specified energises at about
10mA, and that the maximum
operating current for the VR105/30
is 40mA. Incidentally, a convenient
method of measuring relay current
consists of connecting a voltmeter
across the coil and working from
Ohm’s Law.

As may be gathered from the
above, the values of R; and R;3
are interdependent, since their sum
affects the rectified voltage appearing
across C;, and their ratio affects
both the voltage applied to the
regulator before striking and the
relay current which flows after
striking. The simplest approach
will probably consist of starting
with the values employed in the
writer’s prototype (390Q for R;
and 3.6kQ for Rj) and working
from there. The resistors finally
employed should, of course, have
adequate wattage ratings according
to their values and the voltages
which appear across them.

When the final values for R;
and Rj are established, it may
prove helpful to replace Ri with
a fixed resistor and variable preset
resistor, as shown in Fig. 2. This
combination could give the required
value for R; when the slider of the
preset resistor is at the centre
of its track, whereupon any small
adjustments which may be later
required can be conveniently carried
out.

Different mains voltages for
setting-up purposes can be obtained
from the primary taps of a standard
mains transformer.

Circuit Details
There are several points in the
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circuit which require a little further
discussion.

It was decided to employ a
rectifier circuit which operated from
what is effectively half the mains
voltage instead of the full mains
voltage because the resultant rectified
voltage is only slightly higher
than the striking voltage of an
easily obtainable regulator valve.
If the full mains voltage had been
rectified, the resultant direct voltage
would have been considerably higher
than the striking voltage of any
readily available regulator, and
the appropriate potential divider
(corresponding to R, and Rj in
Fig. 1) would have had to draw
a heavy current in order to provide
a satisfactory relay current.

The centre-tapped winding, L;,
can consist of a 200-0-200 or
250-0-250 volt h.t. secondary on
a standard mains transformer, the
remaining windings being left un-
connected. Alternatively, a mains
transformer with a centre-tapped
primary can be used, if available.

The writer employed BY100 recti-
fiers in the D; and D; positions
as these happened to be available.
Rectifiers with a p.iv. of 400,
such as the OA210, could be used
in their place.

The relay chosen is not particularly
critical provided that it is capable
of energising at about 10mA,

Ry

Fig. 2. R3 may be replaced by
a fixed resistor and a preset
variable resistor in series

has a coil resistance not greatly
in excess of 500Q, and has a pair
of normally-closed contacts which
can operate at mains voltages.

The indicator neon may be
any small type capable of being
mounted on a panel, the value of
R; being chosen to suit the type
employed. A rather elegant alterna-
tive would consist of employing
an a.c. voltmeter in place of the
neon and its series resistor.

So far as the regulator valve is
concerned, it is important to note
that reliance is placed on its striking
voltage rather than on its operating
voltage. From the writer’s experi-
ence, individual regulators. exhibit

constant striking potentials and so
no_difficulties should arise on this
point.

A weakness in the circuit is
that, if C; loses its capacitance
with time, the rectified voltage
which appears across it may fall,
whereupon the circuit may trip
at a voltage higher than the pre-
determined level. This capacitor
has, however, been given a high
value, and a relatively large drop
in capacitance would be mneeded
before this effect became significant.
Nevertheless, it would be advisable
to employ a new component for
C; and to mount it well clear of
heat-dissipating components. The
device can, of course, be checked
from time to time to enmsure that
there is no loss of sensitivity.

It should be mentioned that
some regulator tubes tend to be
slow in striking if they are operated
in complete darkness. It would,
in consequence, be preferable to
avoid operating the VR105/30 in
this manner in the present circuit.

Finally, it should be noted that,
with the circuit of Fig. 1, it is
possible to work to a predetermined
trip level which can be as low as
200 volts. With this input voltage,
the rectified voltage across C,
for high values of Rj, can rise
nearly to the peak value of 140.
This satisfies the minimum striking
voltage of 135 for the VR105/30.

New Base for Double Pentodes

“\NE METHOD OF ACHIEVING MINIATURISATION
in valve circuitry involves the use of more
than one valve in each envelope. However,

this increases the minimum number of base pins
which must be used. In order to allow two pentodes
to be included in one envelope with separate
connections to all of the electrodes except the
suppressor grids, a new ten pin base has been
introduced. This type of base is known as the
“decal” or BIOB. base. The pins of BI0B valves
are placed in a circle of the same diameter as those
of BY9A valves, but the pins are slightly closer
together in order to provide enough space for the
tenth pin. There is a gap between pins 1 and 10
of 54°, the other pins being spaced at intervals
of 34°,

The B10B base has been selected for the new
PLF200 double pentode valve which has been
specially designed for future television receivers.
The “L” or power output section of the PFL200
is a high gain video pentode capable of producing
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4 large output voltage across an anode resistor
of low value (e.g. 100 volts peak-to-peak across
2kQ). The control grid, of the frame type, enables
a mutual conductance of 2ImA/volt at 30mA
anode current to be obtained. The high gain of
this section will make the valve especially useful
in hybrid television receivers in which the last
if. amplifier is transistorised.

The “F” or amplifier section of the PFL200
is a medium slope voltage amplifying pentode
designed for any one of a number of applications.
In British receivers it is most likely to be used as
a synchronising pulse separator, but in receivers.
for the overseas market it can be used as a high
gain a.g.c. amplifier or as an intercarrier sound i.f.
amplifier.

Further details of the PLF200 are given in the
Mullard publication PLF200 double pentode for
video output and sync. separator applications (Publica-
tion No. TP798).

THE RADIO CONSTRUCTOR

www.americanradiohistorv.com



NEWS AND COMMENT ..

Lady Servicemen ?

The above sounds a contradiction
in terms but we have yet to hear a
radio and television dealer say that
he is sending a servicewoman round
to check a radio or TV fault—
perhaps there are none to send!

The foregoing thoughts were
prompted by a charming letter we
have received from a young lady
who wishes to enter the radio and
television servicing trade, but is
finding it almost impossible to do so
despite six months training in
practical radio servicing and having
been a keen home constructor for
more than 10 years, and having a
good knowledge of physics and
mathematics.

Various reasons have been given
to her as to why women cannot be
employed in servicing, “We don’t
want to be the first to employ a girl”
—*“You would distract the en-
gineers”— “We haven’t the facilities
available for women,” etc., etc. No
doubt there are genuine difficulties,
but were not similar objections made
to the employment of women in
offices 50 years ago? In other words,
despite certain difficulties, is it a case
of the frightened male jealously
trying to maintain onec of his
preserves ?

We will not pursue the topic any
further in case we find ourselves
embarking on the vast subject of the
education of women and their place
in society, however if you have any
comments which you think may be
of interest, we shall be pleased to
hear from you.

Talking Book Library

In the early ’thirties The Royal
National Institute for the Blind and
St. Dunstan’s initiated the Talking
Book Library of recorded books for
the blind, pioneering the use of long
playing records. By 1960 member-
ship had reached a total of some
7,000, a limit which was imposed by
probfems of supply and distribution
as exampled by the fact that in that
year alone no fewer than two million
individual discs were despatched and
returned, each of which had to be
individually checked visually and
aurally before re-issue.

The Library, as a result of the
interest which the late Lord Nuffield
took in it, is now known as the
Nufficld Talking Book Library.
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Although magnetic tape recording is
generally accepted as a post-war
development it was being considered
for Talking Books prior to the war
and by 1951 a prototype of an
entirely original design had been
evolved. It was, however, some
years before commercial tape could
be considered sufficiently reliable to
warrant its use for mass production
in this respect.

In 1959 the important decision
was made to convert the Library
from disc to tape. The present
system, utilising a half-inch tape
carrying 18 tracks, provides some
21 hours of reading time in one
cassette; complete simplicity of
operation; maximum protection of
the tape and reproducing mechan-
ism; minimum maintenance and
high-speed copying from the master
tape enabling the library to circulate
new books within days of the
original recording.

As a result there is, for the first
time in the history of the Library,
virtually no waiting list, new mem-
bers can be enrolled on demand and
have increased the readership to
some 12,500. Six hundred and
twenty-two titles are now listed in
the tape catalogue and are being
added to at the rate of 250 each year.

Plans are now nearing completion
for the compilation of a library of
recorded text-books for blind stu-
dents. The incorporation of a fast-
wind device on the reproducer
combined with a track selection
sprocket on the cassette will permit
reference to any pre-determined
passage within four to five minutes.

No progress report of Talking
Books would be complete without a
tribute to the network of volunteers
throughout the country who help
to install and service Talking Book
machines. They are all electronics
enthusiasts, radio amateurs and the
like, who are prepared to turn out
in their own time to look after the
Talking Book readers in their
particular area.

Mr. D. Finlay-Maxwell,
A.M.LE.E., Honorary Organiser of
Servicing Volunteers, would be glad
to hear from suitably qualified

" people within the Bolton area who

would be prepared to help in this
vital and rewarding work. Potential
volunteers should write to him care
of J. Gladstone & Co. Ltd,
Wellington Mills, Huddersfield,
Yorks.
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New Selenium Rectifiers

A new miniature selenium rectifier,
made up of 150 tiny discs stacked
inside a 3-inch long tube, has taken
the place of the 16,000-volt picture
tube rectifier valve in 17 brands of
TV sets now made in Britain.

The new rectifier is made by
Standard Telephones and Cables
Limited and has succeeded in
bringing miniature selenium units
back into TV eh.t. circuits. It
represents a significant step forward
in the development and assembly of
selenium plates of very small area
—the new rectifier discs are only two
millimetres in diameter.

Known as the X80/150, the new
rectifier is being used in conjunction
with a more compact line output
transformer.

Parliamentary Question

The Secretary of State for Scotland
was asked by Mr. Dempsey, M.P.
for Coatbridge and Airdrie, if he
would take steps to equip traffic
police with tape recorders as an
experiment for charging drunken
drivers. Lady Tweedsmuir, Under-
Secretary, Scottish Office, stated in
her reply that she felt that better
evidence can be obtained by existing
methods.

In a further question Mr. Dempsey
suggested that by playing the tape
the sound of the voice could help the
court decide a person’s condition
and would act as a deterrent to
drunken driving. Lady Tweedsmuir,
in the course of her reply, said there
was a point of view that a tape
recording of speech is not neces-
sarily reliable evidence of, for
example, slurred speech.

Parliamentary Quote

“Popularity ratings reveal only
what people actually watch and not
what they would like to watch. Here
lies the great opportunity of the
B.B.C. with its second programme.”
—The P.M.G.

Cartoon

An amusing cartoon appeared in
the New Scientist recently. It showed
a member of the public gazing at a
notice in the science section of a
public library. The notice read
“Quiet please (max. 5 decibels)”.
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HE INSTRUMENT DESCRIBED IN
this article is of the utmost
simplicity in construction, and

yet the most comprehensive of tests
may be made with it. It is capable

of carrying out a considerable
number of tests on p.n.p. transistors
and on diodes, and it also provides a
variable output voltage for other
equipment which is fully monitored
for voltage and current.

The Circuit

The circuit of the tester appears
in Fig. 1._ In the prototype, the
mains transformer T; was an ex-bell
transformer which offered secondary
voltages of 6 and 25. The 6 voit
secondary was employed for the
pilot lamp, whilst the full secondary
winding provided 25 volts for the
bridge rectifier D; to D,. However,
any mains transformer capable of
offering a secondary voltage between
20 and 30 volts at a maximum current
of 100mA (together with a suitable
voltage for a pilot lamp) could be
used. The bridge rectifier was
salvaged from a model railway and,
with the smoothing circuit shown,
gave negligible hum when checked
with an oscilloscope. Any standard
diodes or bridge rectifier having
suitable ratings could be employed
here.

The smoothing resistor requires
some comment. This was provided
by the coil of a relay (RY;) which
energised at about 24 volts and gave
some measure of protection for
meters and other components. If
excessive current is drawn through
the coil the relay energises, holds on
by its own contact via Rz, and
disconnects the h.t. supply.

The smoothing capacitors are of
the type commonly found in tele-
vision receiver bias circuits.

The variable resistor VR provides
coarse voltage control whilst VR;
provides fine voltage control. Both
these variable resistors are wire-
wound. The voltage tapped off by
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Transistor and Diode Tester

by C. G. Menzies

the slider of VR; is monitored by
M3 in conjunction with the various
series resistors switched in by S;. A
suitable f.s.d. for Mj is ImA, but
meters with somewhat higher or
lower sensitivities could also be
employed, since the accuracy of the
circuit does not depend greatly on
the type of meter employed here.
The number of positions in S, and
the number of series resistors
consequently required, is a matter
for personal choice. The highest
voltage range switched in by S4 must,
however, be greater than the maxi-
mum voltage available from VR;

Output

AAAAA

and VRy. The author used a 10-way
switch in the S, position, this
offering ranges from 0.1 to 50 volt
in conjunction with a 0-1mA meter.
The values of the series resistors
depend, of course, upon the meter
and ranges chosen.

Meter M, is in series with the
positive supply to the transistor test
circuit and should have as low an
f.s.d. as possible, since it is required
to measure leakage current. The
author’s component had an f.s.d. of
500uA. Shunts for the meter are
switched in by S, and, here again,
the number of ranges employed is a
matter of preference. Nevertheless,
the writer would suggest that ranges
of 5SmA, 10mA and 100mA be
included. The values of shunt
resistance required depend upon the
meter and ranges selected, and may
be made up with suitable resistance
wire.

The unit provides outputs for
auxiliary equipment at the three
output terminals shown. One ter-
minal offers a common positive, a
second terminal provides the nega-
tive voltage appearing immediately
after the smoothing circuit, whilst
the third output terminal provides
the negative voltage which is moni-
tored by Ms. Meter M; is in series
with the positive output and thereby

(=3
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Fig. 1 The circuit of the transistor test unit
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indicates the ourrent drawn by
external circuits. For this reason it
is considered desirable that it be
capable of reading currents up to
100mA.

The negative voltage appearing at
the slider of VRj is applied to the
collector of the transistor under test
by way of VR, and jack J;. The
jack short-circuits VR, when no
plug is inserted. VR, is a linear
component, and should preferably
be wirewound. Its function is to
offer a variable collector load, and
it is fitted with a scale calibrated in
terms of the resistance it inserts in
circuit. A crystal earpiece can be
connected across VR, by plugging
it into J;. This earpiece may then
be used to evaluate the a.f. perfor-
mance of a transistor under test for
different values in VR,, an af.
oscillator being coupled into -the

Components List

(Fig. 1)
Resistors
Ri 22kQ 10% W
R, 47Q20% W
Rshunt Group of meter shunt
resistors
Rseries Group of meter series
resistors
VR; 10kQ linear potentiometer
VR; 10kQ linear potentiometer
(preferably wirewound)
VR; 1kQ wirewound potentio-

meter 1
VR4 SkQ wirewound potentio-
meter
Capacitors

C;1  100uF electrolytic 25V wkg.
G2 500pF electrolytic 25V wke.
C3  200uF electrolytic 25V wkeg,

Switches
Sy d.p.d.t. switch
S; d.ps.t. switch. May be gan-

ged with VR,

S3  Current range switch. See
text

S4  Voltage range switch. See
text

Ss  s.p.d.t. switch
S¢  s.p.s.t. mains on-off switch

Meters
M; 0-1mA moving coil. See text
M, 0-500pA moving coil. See

text

M3 O0-ImA moving coil. See
text

Miscellaneous

T1  Mains transformer. See text

‘D1-D; Bridge rectifier. See text

Ji  Phone jack with shorting
contact

RY; Relay, 200Q coil. See text

PL; Pilot lamp

Crystal earpiece with jack plug.
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base circujt. The earpiece may also,
without the a.f. oscillator input,
give some indication of transistor
noise level.

In position 1, switch S; allows
meter M; to measure base leakage
when earthed. In position 2 it
-enables M; to measure the base
current selected by potentiometer
VR;. This potentiometer is con-

nected across the supply in series,

with Ry, and it allows varying base
currents to flow in the transistor
under test. The value of R; should
be such that, with maximum voltage
from VR3 and VR4, and with S, in
position -2 and VR; slider at the
top of its track, meter M; indicates
slightly more than f.s.d. With the
prototype this condition was satisfied
by giving R; a value of 22kQ and
the meter an fs.d. of ImA. VR;
and R; are switched across the
supply by S;, and the latter could, if
desired, be ganged with VR; such
that it becomes closed when VR,
slider leaves the lower end of its
track. However, this is an optional
point, and S; could just as usefully
be a separate component instead.

If it is desired to operate the tester
from a battery supply instead of from
the mains, this may be achieved with
the aid of Ss. This switch disconnects
the output of the mains unit and
connects a 6 volt battery into circuit
instead.

D. C. Tests

The operation of the instrument is

very simple, as is demonstrated by
the d.c. tests which can be carried
out. When commencing a test, the
slider of VR; should be set to the
bottom of its track and switch S,
opened. S; should be set to position
1. Also, VR3 should be set to
minimum voltage. The transistor
under test may now be connected
up and the tester switched on,
whereupon the pilot lamp will glow.
S; may be set to give an f.s.d. in
M; of, say, 10 volts, and VR;
adjusted to apply several volts to the
transistor. M;j will now read base-
collector leakage and M, will read
emitter-collector leakage. S; may
now be set to position 2, S, closed,
and the slider of VR; advanced. M;
will now read base current and M,
base and collector current, from
which readings the gain of the
transistor. may be calculated. (M,
is inserted in the emitter circuit
instead of the collector circuit
because it then allows the provision
of an external supply monitored for
current).

A.F. tests (to be described shortly)
may be carried out after completing
the d.c. tests.

Turnover voltages, and variations
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Fig. 2. 'The a.f. oscillator
employed in the prototype

due to thermal and light conditions
may similarly be checked with the
instrument. There is, indeed, con=
siderable scope for experiment.
Diodes may also be tested for for-
ward and reverse currents at various
voltages, simply by connecting them
between the emitter and collector
test points.

A.F. Tests

An af. oscillator of very simple
type is incorporated in the instru-
ment, and that employed in the
prototype has the circuit shown in
Fig. 2. In this diagram the.trans-
former is a push-pull valve output
type, and it operates in conjunction
with any audio transistor. The
value of the series resistor Ry should
be such as to allow a safe working
voltage for the transistor. However,
the circuit employed for the oscillator
is not critical and any suitable type,
including a multivibrator, could be
used. The output of the oscillator

Crocodile
; cli
== ]
®
Panel
€ 7
Solder b Connection

Fig. 3. lllustrating how crocodile
clips were modified to provide
test terminations
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connects to a coaxial socket on the
front panel, and this may be linked
by a coaxial cable to a similar socket
connected to the base of the tran-
sistor under test. With S; in position
2, therefore, an a.f. input may be
fed to the base of the tramsistor
under test.

With the test circuit linked up in
this manner, the crystal earpiece
may be plugged into J;, whereupon
VR2 becomes switched into circuit.
It then becomes possible to roughly
evaluate the a.f. performance of the
transistor under test for different
conditions of base and emitter
voltage and current. It will be found
that VR, will offer a setting which
gives maximum volume in the phones.
The resistance inserted by VR,,
which may be read from its scale,
then indicates the optimum resistive
collector load under the conditions
in which' the transistor is being run.

The transistor in the a.f. oscillator
circuit is fitted to a transistor holder
mounted on the front panel. If
desired, other transistors may then
be fitted to this holder, whereupon
they may be checked for operation
in the oscillator circuit. The presence
of oscillations is checked by con-

‘necting a known good transistor to

the test terminals and using the
earpiece.

Constructional Points

The layout of the instrument is
not critical. The prototype was
built into a small wooden case
having an insulated front panel, on
which were mounted the meters and
controls, etc. The 6 volt supply was
provided by four U2 cells, these
being retained by Terry clips.

The method of holding the
transistor while under test requires

comment. It was found that a
standard transistor holder was per-
fect at first, but that after a few tests
it broke in some way. Thus, in
addition to this, a standard B7G
valveholder was included, and this
enabled transistors with medium
length leads to be tested. Special
clips were devised, also, for testing
transistors or diodes with long leads,
these consisting of standard crocodile
clips modified as shown in Fig. 3.
The wire clamp at the end remote
from the jaws was opened out and
flattened, as in Fig. 3. (b), after
which the screw was removed. The
screw was then passed through a
hole in the insulated front panel to
secure the clip in the manner
illustrated in Fig. 3 (c). A connecting
wire was finally soldered to the
screw on the inside of the panel.
The collector clip may be painted
black, if desired, to indicate polarity.

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available. Users of this
service undertake to acknowledge all letters, etc., received and to reimburse all reasonable expenses incurred by
correspondents.  Circuits, manuals, service sheets, etc., lent by readers must be returned in good condition within

a reasonable period of time.

Homelab Signal Generator, Type 10.—F. Greenwood,
Laure] Cottage, Prospect Place, London, N.2, requires
circuit diagram, loan or purchase.

* % *
R206 Receiver Mk. H.—P. Berry, 8 Fouracres Road,
Newall Green, Wythenshawe, Manchester 23, wishes to
purchase or obtain loan of circuit or service manual.

* * *
Transistorised Pre-amplifier/Tone Control.—D. Roberts,
G3NSZ, 18 Alexandra Drive, Rock Ferry, Cheshire,
would like to obtain a suitable circuit giving 0.4V output
suitable for crystal pick-up.

* * *
Hallicrafter Marine Radiophone Model HT11 or 11a.
—XK. E. Le Masurier, “Aqir”, Feugre, Cobo, Guernsey,
requests any information, service sheet or manual.

* * *
German AM/FM Receiver.—H. H. Le Riche, 48 Lan-
caster Road, St. Albans, Herts., is anxious to obtain
service sheets, loan or purchase, of this receiver, marked
—Nora, Mazurka 56, W.940.

* * *
Etronic Model RA640.—K. Bartram, 157 Middlebridge
Street, Romsey, Hants, requires loan of service sheet for
this receiver.

* * *
Basic Frequency of Performance Meter.—P. G. Peters,
Oakleigh, Oakdene Road, Pitsea, Basildon, Essex,
requires the handbook or any details of this instrument
(Design 2) made by Parmeko Ltd., Leicester in 1944.

" * *
Valve Tester/Multi-Range Meter.—E. J. Catt, 21 Chip-
house Road, Kingswood, Bristol, has obtained this
U.S.A. surplus equipment (Espey Model 104 TC, Type
SC) part of Test Set 1-56-D and would like manual or
information.
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R208 Reception Set.—R. J. Buckley, 79 Golborne
Avenue, Withington, Manchester 20, would like to
purchase manual or circuit for this receiver.

* * *
Invicta PCR3 and AM Receiver Type 1116A.—1J.
Higgins, 47 Crawford Street, Greenock, Renfrewshire,
Scotland, wishes to purchase or borrow the manuals for
these receivers.

* * *
144 Mc/s Converter.—A. R. Brackenborough, 41 Poets
Corner, Margate, Kent, would like to correspond with
any reader who has constructed the design described in
the May and June (1961) issues of this magazine.

* *® *
UHF Receiver Hallicrafters S36.—4037402 Sgt. Wilson,
S. O., 5 Willow Crescent, West Barrier, Finningley,
Doncaster, Yorks., wishes to borrow or purchase the
circuit diagram.

* * *
Transmitter Type BC375E.—J Donaldson, 13 Ersham
Road, Canterbury, Kent, would like to purchase or
borrow the circuit or manual and especially any informa-
tion on the power supply units and the junction box.

%* %* *

R1155A Receiver.—D. Burrage, 85 Walker Crescent,
Wyke Regis, Weymouth, Dorset, requires loan or
purchase of the circuit.

* * *
Ferguson 6208T Export Model.—A. J. Anderson, 63
Carlingford Road, West Green, London, N.15, requires
circuit or any information on this TV.

* * *
““Microphones”’, B.B.C. Engineering Training Manual.
—W. B. Yarnold, 29 Blackmore Road, Malvern, Worcs.,
is anxious to purchase a copy of this book, now out of
print (published by Iliffe & Sons at 15s.).
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The thirty-third in a series of

articles which, starting from first

principles, describes the basic_theory
and practice of radio

part 33

understanding radio

N LAST MONTH’S ISSUE WE INTRODUCED THE
moving-coil loudspeaker, and saw how, by
passing a current through its coil, the latter

could be made to move in or out of the magnet
and pole-piece assembly according to the direction
of the current. By fixing a cone to the coil former
it then became possible for the movements of the
coil to cause compressions and rarefactions in the
air and thus reproduce, as sound, the electrical
signal applied to the coil.

In this month’s article we shall continue to

discuss the moving-coil loudspeaker.

Practical Loudspeaker Construction

The practical construction of moving-coil loud-
speakers of the type employed in domestic radio
and television receivers is not very much more
complicated than the assembly we arrived at from
first principles in Fig. 209 (b).1

A typical practical loudspeaker is shown, in
cross-sectional form, in Fig. 210. In this diagram
we have the same magnet and pole-piece assembly
as before, but the air gap is smaller than was
indicated in Fig. 209. A small air-gap is needed
to ensure that a high field strength exists in the
gap. In practice, the air-gap is just sufficient to
allow the coil on its former to move freely without
the risk of rubbing on either side of the gap.

The coil, which is known as the speech coil,
or voice coil, is wound on a thin-walled former
made of Bakelised paper or similar material.
The coil may be wound in two layers with enamelled
copper wire as shown in Fig. 211, although other
methods of winding may also be encountered.
Aluminium ribbon is sometimes used in more
expensive loudspeakers to reduce weight. The
coil former is secured to the apex of the core and

1 Published in last month’s issue.
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By W. G. MORLEY

is maintained in position by a centring device
consisting of a circle of cambric material having
concentric corrugations, Earlier loudspeakers em-
ployed a spider as the centring device, this being
made of semi-flexible Bakelised material, or similar,
whose centre was secured to the central pole-piece
of the magnet assembly by means of a bolt and
spacer. See Fig. 212. After the voice coil of such
a speaker had been centrally aligned in the air-gap
this bolt was then tightened to lock the spider in
position, the process being described as “centring”
the loudspeaker. Most modern loudspeakers
employ the peripheral centring device illustrated
in Fig. 210 and are *“centred” at the factory. Some-

Centring device

Magnet and
pole-piece
assembly

Speech coil and
coil former /

/

Metal loudspeaker
frame

Fig. 210. A cross-sectional view through a typical

moving coil loudspeaker. The flexible wires which

connect to the speech coil (see Fig. 213) are not
shown here
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Two-layer coil

N '/
Cone
N
y N
Speech coil former AN

Fig. 211. It is frequent practice to wind the speech
coil in two layers

times, the peripheral type of centring device is
also referred to as a spider.

Connection to the speech coil is made by way
of two flexible leads soldered to anchor points
near the apex of the cone, as shown in Figs. 213 (a)
and (b). The other ends of the flexible leads are
secured to connecting tags, or terminals, mounted
on the metal frame of the loudspeaker.

A cone is employed instead of a flat diaphragm
because the cone shape has much greater rigidity.2
Fig. 214 shows a cone shape in which the angle
narrows as the apex is approached, this shape
being frequently encountered in practical loud-
speakers. Alternatively, the cone sides may be
straight, as in Fig. 210.

In most loudspeakers, the cone material has a
paper-like quality, and may be made from pulp
fibres which are treated and pressed into shape
in a mould. Such cones are referred to as paper
cones. Alternative materials, normally found in
more expensive loudspeakers intended for high
fidelity3 wse, may consist of stiffened cambric
or of thin metal or expanded polystyrene.

A paper cone is usually manufactured complete

=y

Bolt head

'\" Spider
Q ) m_/ Vs

f ! — _Bolt
b e head
i \

Outer edge of Tapped hoke in

spider secured centre pole-piece Spdcer \
to cone to accept bolt \

Fig. 212. Two views of the *“spider” centring
device which was employed in earlier loudspeakers.
The bolt passes into a tapped hole in the centre
pole-piece. When a spider of this type is employed,
the protective cover shown in Fig. 210 cannot be fitted
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Speech coil Speech coil

/
Anchor point
on cone {

Flexible lead
‘@ ®

Fig. 213 (a). Cross-sectional view, showing one of the
anchor points fitted near the apex of the cone which
provide junctions for the speech coil and the flexible
leads
(b). Rear view of the speech coil and cone. The
two flexible leads connect to tags or terminals
mounted on the loudspeaker frame

with its surround, the latter providing a flexible
coupling between the cone proper and the metal
frame of the loudspeaker. The material in the
surround may be made thinner than that in the
cone in order to impart flexibility, and it is given
concentric corrugations to assist in reducing
rigidity. With cambric cones, the surround may
be of the same material as the cone, but it is not
subjected to the same stiffening processes. Surrounds
may also be made of p.v.c. or a similar flexible
material, this point applying in particular to the
cases where cone material is other than paper or
cambric.

A protective cover is fitted over the centre of
the cone near the apex, to prevent dust and other
particles entering the air-gap. Sealing of the gap

Flexible leads Cone

2 In some texts, the cone may be referred to as a “diaphragm”.

3 The term ‘‘high fidelity” (or “hi-fi’’) applies to specialised equip-
ment whose function is to reproduce sound with a minimum of
distortion, and it infers that the equipment is of a considerably
higher standard than that encountered in domestic radio receivers
and the like. Unfortunately, the indiscriminate use of the term by
some manufacturers has caused it to lose some of its potency. An
older term which is still encountered defines higher standard sound
reproducing equipment as “high quality’’ equipment. Neither of
these expressions is precise, but it is fairly safe to assume that “high
quality” equipment offers better reproduction than, say, the average
domestic radio receiver, whilst “high fidelity” equipment is better
again.

Speech ciilm/\

Cone Surround

Fig. 214. Some Ioudspeakérs employ a cone shape
similar to that shown here
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is further ensured by securing the centring device
to a raised concentric section on the surface of the
outside pole-piece.

When the speech coil is in motion, it is essential
that it moves only forwards and backwards inside
the air-gap. If the speech coil and former moved
at an angle, as shown in exaggerated form in
Fig. 215, there would be an increased risk of rubbing
against the sides of the gap. Correct axial movement
is normally ensured by the centring device and
the surround of the cone.

Cone Performance

The material employed for the cone has an
important bearing on the performance offered
by the moving-coil loudspeaker over the range of
audio frequencies it is intended to reproduce.
The subject of cone material and manufacture
is very complex, however, and it would be impossible
to deal with it fully in the present context. Never-
theless, some of the simpler aspects of cone design
will now be discussed.

Speaking in general terms, it is difficult to manu-
facture a loudspeaker come which is capable of
truthfully reproducing the whole range of audio
frequencies. One of the problems which has
to be overcome is concerned with the hardness
of the cone material. At low frequencies, the cone
tends to move as a whole, this applying whether
the cone is made from a hard material or a soft
material. At high audio frequencies, a cone made
of hard material offers too high an inertia to
adequately follow the faster vibrations imparted
to it by the coil, and high frequency -reproduction
may fall in efficiency . If a cone made of soft
material is used, this may follow the voice coil
movements efficiently at its centre, but the soft
material may not allow these to be fully transmitted
to the edge of the cone.# Thus, the central section
of a soft cone may have a wide overall movement
at high audio frequencies, whilst the outside edge
of the cone is virtually at rest.

Another problem which arises with loudspeaker
cone materials is given by break-up. If a cone
made of a weak material is caused to vibrate at
high audio frequencies it is possible for individual
sections to vibrate separately, thereby producing
a distorted version of the electrical signal fed to
the speech coil.

In normal domestic radio and television receivers
a high degree of fidelity of reproduction is not
expected from the loudspeaker. Also, the require-
ments of economical cabinet design usually dictate
that the loudspeaker fitted should be of small
dimensions, and that it should have a cone with a
relatively small diameter. Under these conditions
it becomes possible to reach a compromise in the
quality of cone material which enables acceptable
reproduction to be achieved. Since the cone is
small, it offers a relatively low inertia at high

4 The last two points apply more particularly to cones having a
diameter greater than some 5in or so. As we shall see later, smaller
cones are more readily capable of handling the higher audio fre-
quencies.
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Fig. 213 lllustrating, in exaggerated form, the effect
given if the speech coil former is tilted in the air-gap

audio frequencies, and the possibility of break-up
becomes reduced. Usually, the conme material
is sufficiently soft to allow an adequate high frequen-
Cy cone movement near the apex at high frequencies,
with a lesser movement at the edges. Thus, the
cone moves as a whole at low audio frequencies,
whilst high audio frequencies are mainly reproduced
by the section of the cone which is nearer to the
apex. In some cases, the cone material around
the apex may be purposely stiffened, by a dipping
operation during manufacture, to ensure that a
good high frequency response is given by this
section. The cone shape illustrated in Fig. 214
also helps to provide a good high frequency response
from the cone material near the apex, since the
reduced angle between the sides offers the same
effect as is given by stiffening. In this instance,
the ‘stiffening” reduces gradually as the angle
between the sides of the cone increases.

An alternative technique, which will more
usually be found in larger and more expensive
loudspeakers than those employed in domestic
radio and television receivers, consists of in-
corporating a concentric rib into the cone shape,
this appearing about half-way between the apex

AT

Concentric >
Surround k

Concentric rib

o %

Fig. 216. If a concentric rib is incorporated into the

loudspeaker cone, it enables the central section of the

cone to vibrate more freely at the higher audio

frequencies. A cross-sectional view is given at (a),
whilst (b) shows. the front of the cone
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Cmssovz'r frequency
To woofer

| Wooter Tweeter
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Frequency

Fig. 217 (a). A simple crossover network, which
allows the higher audio frequencies to be passed to
the tweeter and the lower audio frequencies to the
woofer
(b). Graphical representation showing, in somewhat
idealised form, how the audible outputs from the
woofer and tweeter combine together to provide
reproduction over a wide range of audio frequencies

and the edge, as shown in Figs. 216 (a) and (b).
This rib partly isolates the outer section of the
cone from the inner section, with the result that
only the inner section vibrates at the high audio
frequencies, whilst the whole cone vibrates at the
low audio frequencies.

Loudspeakers intended for miniature transistor
receivers have cones with very small diameters,
these being of the order of 2 to 3in only. Small
cones such as these are capable of movement,
over their whole area, at the higher audio fre-
quencies.

Speaking in very general terms the ability of a
loudspeaker to reproduce the lower audio frequencies
increases with increase in cone diameter. Thus, a
loudspeaker with a cone diameter of 10in would
be expected to give better reproduction of the
bass notes provided by an orchestra than one
with a cone diameter of 5in. It will be noticed
that the techniques we have just examined go
some way towards meeting this requirement,
since they allow the whole cone to vibrate at low
frequencies and only the more central section to
vibrate at the higher frequencies. As may be
imagined, the very small loudspeakers fitted in
miniature transistor receivers offer very little bass
response.

In high-fidelity installations it is a common
practice to employ two loudspeakers. One of
these, known as a woofer, has a relatively heavy

copne with a wide diameter, and it is intended to
reproduce low audio frequencies only. The second
loudspeaker, known as a tweeter, has a much
smaller and lighter cone, and it reproduces the
higher audio frequencies. Both loudspeakers
operate from a single signal source, the low frequency
signals being passed to the woofer and the high
frequency signals to the tweeter by way of a filter
circuit which is known as a crossover network.

A
\\

(AN
7

10udsp¢ak¢r
aperture
/

A
Loudspeaker

{behind battle) Baffle

/

s

-

Fig. 219 (a). A loudspeaker mounted in free air
offers poor reproduction at the lower audio frequencies
because compressions produced at the front of the
cone tend to flow round the cone edge to meet
rarefactions produced at the rear. Rarefactions at
the front similarly meet compressions from the rear
(b). Sound produced at the front of the cone may be
separated from that produced at the rear by mounting
the loudspeaker on a baffle. A side view is shown above
and a front view below

. PPl

i~
4 __Controls
=

Fig. 218. Rectangular and elliptical loudspeakers can

offer a relatively large cone area in a compact

cabinet layout. An instance is given by the typical
television receiver cabinet layout shown here
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A very simple, but quite practicable, crossover
network is illustrated in Fig. 217 (a). In this
diagram, the capacitor offers negligible reactance
to the higher audio frequencies and these are
passed without significant loss to the tweeter.
Below a predetermined frequency, which depends
on capacitor value and loudspeaker impedance,
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Fig. 220. An exceptionally efficient baffle is given by
fitting a loudspeaker to a hatch in a wall between two
rooms

the capacitor reactance becomes sufficiently high
to affect the signal level fed to the tweeter, and this
level falls relatively sharply with decrease in fre-
quency. The inductor gives a reverse effect. At
low frequencies it offers negligible reactance but,
above a predetermined frequency, this becomes
significant and the signal passed to the woofer
falls relatively sharply with increase in frequency.
By a careful choice of component values in the
crossover - network it becomes possible for the
commencement of output level fall in the tweeter
circuit to coincide with the commencement of
output level fall in the woofer circuit, as shown in
Fig. 217 (b). If the complete assembly has been
carefully designed, the sounds from the woofer
and tweeter then blend together, and they provide
a means of sound reproduction which has a very
wide frequency range.

It is possible to employ more complex crossover
filters than the simple example shown in Fig.
217 (a), these providing a steeper fall-off in output
after the crossover frequency. The crossover
frequency chosen depends upon the characteristics
of the loudspeakers.

Rectangular and Elliptical Speakers

It is common practice to manufacture loud-
speakers having elliptical or rectangular cones
instead of the round cones we have considered
up to now. Because of their shape, such loud-
speakers are particularly useful in small radio
receivers, television receivers and tape recorders
since, although they offer a large effective cone
area, they can still be conveniently fitted into
small cabinets. A typical example is shown in
Fig. 218, which illustrates a rectangular speaker
mounted alongside the cathode ray tube in a tele-
vision receiver. A larger (and more expensive)
cabinet would be required if a round loudspeaker
of similar cone area were to be fitted in the same
position.

JUNE 1964
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Fig. 221. Top view of a table radio receiver cabinet,
with typical dimensions

Rectangular and elliptical loudspeakers offer
no significant advantage in performance over
round loudspeakers in the same price range.

The Baffle

Fig. 219 (a) illustrates a moving coil loudspeaker
mounted in free air. If a signal is fed to the speech
coil of this loudspeaker, the cone will move in
sympathy. When the cone moves forward (i.e.
away from the magnet assembly) it causes a com-
pression to be formed in the air in front of it and
a rarefaction in the air behind it. Similarly, when
the cone moves backwards its front surface produces
a rarefaction, and its rear surface produces a
compression.

At low audio frequencies, a compression at the
front of the cone will tend to travel round the cone
edge to equalise the rarefaction produced at the
back (which similarly travels round the cone
edge). At the same time, a rarefaction at the front
will travel round the cone edge to equalise the
compressiop produced at the back. Only a very
small proportion of the low frequency sound is
thus radiated forwards by the cone. This effect
is especially pronounced at low frequencies because
the time taken for a compression or rarefaction
to travel round the edge of the cone is shorter
than the time occupied by one half-cycle of the
sound.

To overcome this effect it is necessary to provide
a means of separating the sound produced at the

front of the cone from that produced at the rear.

The simplest method of achieving this is to mount
the loudspeaker on a flat baffle, as illustrated in
Fig. 219 (b). Such a baffle, which is made typically
of wood, has a large surface area, and it provides
physical separation between the sound waves at
the front of the cone and those at the rear.
Unless the baffle has a very large area, it is
still possible for the lower frequency sounds from
the front and rear of the cone to meet at the baffle
edge and result in a reduction in sound output.
As is to be expected from a consideration of the
time taken for the sound to travel to the edge of
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the baffle and the time occupied by the half-cycle
period, the larger the baffie the lower the frequencies
which may be reproduced without loss of sound
output. To give an example, the distance from the
loudspeaker to the edge of the baffle needs to be
at least 5ft if reduction of response below about
60 c/s is to be prevented. It is also preferable to
avoid mounting the loudspeaker centrally on a
symmetrically-shaped baffle, d4s there may be a
pronounced cut in sound output near the frequency
at which the baffle commences to become inoperative.
It is more desirable to have the loudspeaker mounted
off-centre or to use a baffle having an irregular
outline. An interesting method of employing
the baffle technique consists of fitting the loudspeaker
in a common wall between two rooms, as shown
in Fig. 220. With this method of mounting it
is impossible for compressions and rarefactions
at the rear of the cone to affect the compressions
and rarefactions at the front.

The points referred to in the last paragraph
are more applicable to the field of high-fidelity

reproduction than to the situations encountered
with normal domestic radio receivers. A typical
domestic radio receiver cabinet may, for instance,
have the layout and dimensions shown in Fig.
221. As can be seen, the receiver cabinet provides
a measure of separation between the front and
rear of the loudspeaker cone, in so far that sound
from the rear of the cone has to travel backwards
around the rear edge of the cabinet before it can
interfere with sound from the front. It is obvious,
however, that the effective “baffie” given by the
cabinet is not at all adequate at the lower audio
frequencies and that there will be a loss of bass
reproduction in consequence. Nevertheless, the
reproduction from such a receiver meets average
domestic requirements, and is considered acceptable
for equipment in its price range.

Next Month

In next month’s issue we shall briefly discuss
loudspeaker enclosures, after which we shall carry
on to further aspects of the moving-coil loudspeaker.

MERSEY TUNNEL
CLOSED-CIRCUIT TV SYSTEM

Every year, the number of vehicles using the Tunnel increases.
is 56,175, with peak rates of flow up to 1,400 vehicles per lane per hour.

Largest number recorded this year in a single day
When such quantities of traffic are being

handled, the speed of any build-back caused by delays in the Tunnel has serious effects on Liverpool and Birkenhead

traffic, particularly on scheduled bus services.

Closed-circuit TV will help the Tunnel police in several ways.
and congestion at the point of occurrence and in sufficient detail to evaluate the situation.
any overall plan for the simultaneous despatch of police, fire and emergency vehicles.
to assess potential traffic at all four entrances at once,

commuter traffic and the handling of special events.
lane control.

It will permit the immediate detection of accidents
It can be incorporated in
It will enable a trained observer

so allowing more flexibility in the peak-hour tidal flow of
it can also be extended to inciude methods of traffic light and

Some of the cameras command views of the approach roads feeding the four entrances to the Tunnel. Others

observe conditions at the two underground junctions and in the central section.
be subject to amendment and additions in the light of experience.

This initial siting of the cameras will
A battery of TV receivers is being housed in the

traffic inspector’s office at the Kingsway end of the Tunnel, until a permanent traffic control building is constructed.

All cameras used are EMI Type 6 minicameras, to facilitate unobtrusive siting.  The cameras in outdoor positions

are fitted with remotely-controlled zoom lenses and Pan and tilt facilities.
equipped with windscreen wipers and thermostatically-controliled heating.
or close-up views in all directions, whatever the weather.

Use of closed-circuit television was first considered b

result of a series of tests before the Committee, the Traffic
increase in Tunnel traffic.
specialise in this new method of traffic control.

They are enclosed in all-weather housings
So the traffic controller can see long shots

y the Mersey Tunnel Joint Committee early in 1962. Asa
Manager recommended its adoption to cope with the persistent
At the same time, the reorganisation of the Tunnel police was envisaged to allow officers to

Consultants to the Mersey Tunnel closed-circuit television scheme are Atro Ltd. of Weston-super-Mare.
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Current

Limiting

Protector for

Transistor

Circuits

By L. E. CROCKFORD

HE MAJORITY OF ACCIDENTS TO
transistors happen when the
circuit, whether it is a well

constructed printed circuit or a hur-
riedly built experimental hook-up, is
first conmected to its supply for
testing. None of us are infallible and
mistakes are frequent and very often
costly. A small wiring error, a
short-circuit between tracks on a
printed circuit, or a wrong resistance
value can quickly reduce a transistor
to an open circuit. Even if we play
safe and make a resistance check
before switching on there is still the
risk of thermal runaway, or of a slip
with a screwdriver or a meter prod,
with the same discouraging results.
If fuses of low current rating were
readily available they would still not
offer much protection, since a tran-
sistor can destroy itself in about the
same time, or less, that a fuse wire
takes to melt. What is required is a
protection device that works instan-
taneously at a low and accurately
known current. The device to be
described exhibits these properties,
with the additional advantage that it
is self-restoring. That is to say,
unlike a fuse which has to be re-
newed, it is ready for use again
immediately the fault is cleared.

Theoretical Description
Referring to Fig. 1, it can be seen

Supply

Dy

Cl v
R2 0-0luF OQutput

0RO

+
TR}

330

YRy
I 2500

D2

that the protector consists simply of

a transistor with a bias arrangement
and an emitter resistor Ry. The load
current, which is the current taken
by the circuit being. tested, flows
through this resistor and produces a
voltage drop across it, V.. If all is
well," and the load current is small,
then Ve is small and the transistor
has more than sufficient input volt-
age, Vpe, to sustain the load current.
Under these conditions the transistor
is turned hard on, Ve is small, and
most of the supply voltage appears
across the load. If a fault exists,
however, the load current cannot
exceed a value given by Vlevbe and
in this case the transistor, having just
sufficient input voltage to maintain
this maximum current, is no longer
turned hard on. Thus, V. rises and
the voltage across the load must fall.

It will be seen that the cut-off
current can be set by suitably adjust-
ing the value of Ry, and also that the
power delivered to the load cannot
exceed a value given by supply volts
times cut-off current.

Practical Circuit

A practical version of the limiter
is shown in Fig. 2. This can be used
for any supply up to 12V, and the
cut-off current may be varied be-

—_  ® — @
Load voltage!
Load —
current +
Bias
Supply Vee
voltage vp
e
Vb
-
Ve EERl
<
+ ' &
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COMPONENTS LIST
(Fig. 2)
Resistors

Ry  33Q } watt 10%
R 10kQ } watt 102/
VR; 250Q variable

Capacitor
C 0.01pF

Semiconductors
TR; OC84 (Mullard)-—see text
Pl, D; OAS81 (Mullard) or simi-
ar

tween 2 and 20mA.

The transistor used is a Mullard
OC84, which has a power rating of
240mW at room temperatures. *
However, practically any germanium
medium-powered transistor can be
used, remembering that it must be
able to dissipate power equal to the
maximum supply voltage times the
maximum cut-off current.

The bias is obtained from the
voltage drop across two OAS!
diodes. These can be replaced by
similar germanium diodes or, alter-
natively, by a single silicon diode
such as the OA202.

Construction can of course take
any suitable form, though it is better
to mount the unit in a convenient
box with' reliable and accessible ter-
minals, otherwise one is tempted not
to use it and to take risks.

Setting Up

If it is intended to use the limiter
always with the same supply voltage,
VR can be calibrated in terms of
cut-off current. This process is sim-
plicity itself. A milliameter is con-
nected directly across the load
terminals and the supply connected.
The meter reading at any setting of

* The OC84 has a maximum power dissi-
pation of 240mW at 25°C without cooling clip.
With a suitable cooling clip this increases to
400mW and, with a suitable cooling clip and
heat.sink to 600mW at 25°C.—EDITOR.
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VR, is the cut-off current for that
setting. This calibration does not
hold for other supply voltages, how-
ever, because the bias voltage across
the diodes will vary with input. The
temperature can also affect the cali-
bration so that a better procedure is
as follows: (a) estimate a safe current
for the circuit to be tested: (5) con-
nect a milliameter to the output
terminals and set VR; to give this
estimated safe current; and ()
remove the meter and connect the
circuit to be tested.

It should be mentioned that the
output voltage is approximately 1V
lower than the supply voltage. This

VR2 500

MW .
-t I;XY\,——‘— Limiter | Output é (illnrgltj:(
Supp ! test

—

need not be a disadvantage. It could
be argued that the test is being per-
formed under adverse conditions and
therefore, if the circuit works, it will
work even better with the full supply
voltage. If the voltage required is
critical, however, the loss can be
made good by the simple modifica-
tion shown in Fig. 3. A single 1.5V

cell is added in series with the supply
and about 0.5V is dropped across
VR3, thus adding 1V to the input
and restoring the output voltage to
the original supply voltage. VR,
must be adjusted with reference to a
voltmeter connected across the out-
put in parallel with the circuit under
test.

Recent Publications . . . .

ELECTRONICS EXPERIMENTS AND PROJECTS. By Len Buckwalter,
Sams Technical Book. Published and distributed by W. Foulsham & Co.
Electronic Experiments and Projects is one in a series of Foulsham
books is printed in U.S.A. and incorporates American terminol
introduction for readers in this count
mains voltages and the fact that Ame

subjects covered in Electronics Experi

ry which explains such poi
rican law permits low pow
ments and Projects include: ex

-Sams Technical Books.
ogy and spelling. This is bound in with a short
nts as the difference between American and British
er transmissions whereas British law does not. The
perimenting on a breadboard; an explanation of the

127 pages, 5% x 8%in. A Foulsham-
Ltd. Price 25s.

The body of each of these

working of basic electronic parts; electronic sending and receiving; detection, control and alarm; man-made lightning;

electroplating; weather-indicating devices; and the assembly of a sim
The following are further titles in the Foulsham-Sams Technical Book series.
TAPE RECORDERS—HOW THEY WO

Price 24s.

ABC’s OF ELECTRICITY. By the Howard W. Sams Editorial Staff,
ELECTRONICS FOR THE BEGINNER. By J. A. Stanley.
COMPUTER CIRCUIT PROJECTS YOU CAN BUILD. By Lee Boschen.
INTRODUCTION TO ELECTRONIC SER

Price 24s.

HOW TO READ SCHEMATIC DIAGRAMS. By Donald E. Herrington.
TRANSISTOR CIRCUIT MANUAL. By Allan Lytel. 255 pages.
DIODE CIRCUITS HANDBOOK. By Rufus P. Turner,

DISC RECORDING AND REPRODUCTION. By P. J. Guy. 232 pages, 5} x 8%in. Published by Focal Press

Ltd. Price 42s.

This is a comprehensive work by an author who is senior lecture
The book, which appears in th
series, includes amongst its subjects the theory and practice of modern disc recor

Engineering Training Department.

techniques.

players, and covers the turntable motor,
Also dealt with are care and maintenance,

RADIO RECEPTION. By H. Henderson.

The main body of the book is
pick-
together with the avoidance of hum,

128 pages.

250 pages, 54 x 8tin.

96 pages.
190 pages. Price 25s.

e Focal Press

ple computer.
These all have a page size of 5 x 8%in.
RK. By Charles G. Westcott and Richard F. Dubbe. 177 pages.

Price 16s.

143 pages. Price 21s.

VICING FOR THE BEGINNER. By J. A. Stanley. 159 pages.

128 pages. Price 18s.

Price 35s.
Price 18s.

r in the Technical Operations section of the B.B.C.

“Technique of Sound Reproduction”

ding, including coarse and fine groove
devoted to disc reproduction both from popular and high fidelity record
up cartridge and arm, stylus, amplifier, and frequency correction networks,
wow and flutter.

Published by Focal Press Ltd. Price 42s.

This book, which is also in the Focal Press “Technique of Sound Reproduction’ series, offers an extensive guide to

the circuitry, construction and operation of all types of radio tuner,
this dealing in particular with the Zenith-G.E.

manufactured a.m. and f.m. tuners are also included.

MODERN TAPE RECORDING AND HI-FI.

Faber Ltd. Price 30s.

There is a chapter covering v.h.f. multiplex stereo,
system. Service manual circuit diagrams of a number of commercially

By Ken Peters. 247 pages, 5% x 8%in. Published by Faber and

This practical book, which is aimed primarily at the non-technical enthusiast, deals with the selection of a tape
Amongst a wide range of further subjects covered, there is advice on the

recorder, its maintenance, and its use.
production of tape plays and features,

STEREOPHONY. By N. V. Franssen. 85 pages, 6 x 9in. Published b

Stereophony, translated from the original Dutch by G. du Cloux,
mechanism of auditory perception with especial reference to stereo.
Impressions which are given by the stereophonic reproduction of differen
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and on the formation of tape clubs.
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y Philips’ Technical Library. Price 21s.
sets out to provide an understanding of the
Particular attention is paid to the subjective
t types of sound.
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“Double Two”
Audio Amplifier

By A. S. Carpenter, A.M.I.P.R.E.

Although this design employs only two valves in the amplifier section, it is capable of offering
8 watts push-pull output for an input signal of the order of 500mV. The amplifier also features
an unusual and ingenious treble control circuit

HE FAIRLY RECENTLY RELEASED VALVE TYPE
ELLS0 is a miniature double audio pentode
with a common cathode designed primarily

for use either in the output stages of stereophonic
amplifiers—each section operating in single-ended
mode—or as a complete monaural push-pull
output stage. Each section has a mutual conductance
of émA/volt and anode and screen-grid current
demands are modest, these being typically 24
and 4.5mA respectively per section from a 250V
supply source. The heater is intended for use in
a parallel-connected circuit and operates” at 0.55
amps from 6.3V.

The 3 watts of audio obtainable from a single
section might be considered adequate for some
applications but is barely comparable with the
8.5 watts which is given when both sections are
utilised in push-pull—which is the system adopted
in the audio amplifier design presented here.

One of the benefits derived from the push-pull
configuration is the effective suppression of second
harmonic distortion, and amplifiers using a push-
pull output stage offer the critical ear a discernible
silkiness of response which is unobtainable from
simple single-ended systems.

The pentodes may be operated in various push-
pull modes but Class AB; is recommended. For
an output of 8.5 watts with 5% distortion a grid-to-
grid input of about 16 volts r.ms. is necessary
when the recommended anode-anode load is
11,000Q. To provide adequate amplifier sensitivity
a stage of amplification between the input socket(s)
and the output stage is essential, and a phase-
splitting stage must also be employed to provide
the anti-phase voltages.

Fortunately both requirements can be met very
simply by employing another “double” miniature
valve, viz., the well-known 12AX7 (ECC83) high-i
double triode, each section of which has a quoted
amplification factor of 100. The distortion level
can also be lowered at the expense of a little gain
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by incorporating degenerative feedback in the
amplifier. Some 8 watts of good quality audio
can then be secured from an input of about 500mV,
which is adequate for many applications. The
amplifier proper may thus contain no more than
two “bottles” (although a rectifier must also be
incorporated) and the overall size can be made
reasonably small.

The Circuit

The theoretical circuit of the amplifier is shown
in Fig. 1. In this diagram, valves V1 and V3 perform
the essential audio duties, the additional valve,
V3, being the h.t. rectifier. Two inputs are catered
for and either may be selected by means of Si,
whilst the output to the loudspeaker is given
by a pair of sockets which mate with banana-type
plugs. Ry is fitted to provide attenuation and
supply adequate loading for modern high output
crystal pick-ups, whilst further frequency compensa-
tion is effected by C;, C; and R,. These components
can be experimentally adjusted in value to suit
the user’s need if desired.

When S; is set to position *“1” input is direct
to the volume control VR; and, thence, to the
treble control VR;. VR is a special centre-tapped
linear potentiometer of 500k arranged to be
ineffective at 1,000 c/s when its slider is at the mid-
position.

One half of V; functions as a voltage amplifier,
and gives a stage gain of approximately 60 with
the value of anode load resistor specified. Its
output is fed to the other half of the valve, where
phase-splitting occurs and equal voltages which
are opposite in polarity appear in the anode and
cathode circuits. Resistors R4 and R12 and capacitor
Cs are merely cathode bias components. Bias
for the output stage is provided by Rj7 and Cjo.

Injection of signals from Vj() into the respective
grids of Vj is effected via Ry3 and Ry4 and, since
these are ‘‘stopper” resistors, one end of each
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Valve base

Components List

Resistors Capacitors
(All fixed resistors 1 watt, 109, unless otherwise Ci1  330pF mica or ceramic
stated) C2  680pF mica or ceramic
Ry* 2.2MQ C;  470pF mica or ceramic :
Ry* 22kQ C4  25uF, electrolytic, wire ended, 6V wkg.
R3* 270kQ Cs  0.1uF paper or 10,000pF ceramic
R4 3.3kQ Cé  33pF mica or ceramic
Rs* 39kQ C7  33pF mica or ceramic
Rg 120Q Cg  0.01uF paper
R7; 22kQ Cy  0.01uF paper
Rg 100kQ 50 Cio 50pF, electrolytic, wire ended; 25V wkeg.
Ry 100kQ[ 5% Ci1 0.01uF paper
Ryjp 33kQ Ci2  32+32uF, electrolytic, wire ended, 350V
Ryt * IMQ wkg.
Rz 3.3kQ Ci3 680pF ceramic
Riz 10kQ
Ris 10k Valves
Rys 470kQ Vi 12AX7
Ris 470kQ V> ELLR0
Ry 180Q, I1W V3  EZ81
%}g fglﬁg (ﬁ; 2 Transformers
Rig IOOQ,’IW T;  Multi-ratio output transformer type MRT/
VA; IMQ'log. (with switch S,) 10 (Osmabet) A
VR, 500 lin centre tapped T, Mains transformer. Secondaries: 250-0—
VR; 100kQ log 250V 100mA, 6.3V 3.5A. Drop-through
type. (R.S.C. Ltd., 5 County Arcade,
* Preferably high stability types. Leeds, 1.)
754 THE RADIO CONSTRUCTOR
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Switches

S1  s.p.d.t. rotary
S2  d.p.s.t. ganged with VRy

Chassis, Panel, Bracket
4x 8% 2in Universal chassis.
(Mitcham) Ltd.)
8% 4in panel (Fig. 5)
Material for bracket (Fig. 6)

(Home Radio

Valveholders
4 valveholders, B9A

Sockets
2 coaxial input sockets, type L604/S (Belling-Lee)
2 output sockets (to take banana plugs)

should be soldered directly to the appropriate
pin at the valveholder. It has been found that,
without these resistors, trouble is very likely to
result due to parasitic oscillations.

The outputs from V, anodes are combined in
Tj, and it will be noted that the centre-tap of the
primary of this component is fed direct from the
unsmoothed h.t. voltage across Cya(a), the remainder
fo the circuit being fed via Rjo and Cjp). This
method of operation not only allows the output
valve anodes to receive the maximum available
h.t. voltage, but also permits the use of a relatively
low wattage smoothing resistor in the R;q position.

Tone Controls

The treble control is relatively ineffective at
1,000 c/s when its slider is at the mid-position and
the input signals reach Vj(a) grid via one half of
the potentiometer track. It), however, the slider
is turned towards “Lift”, C3 becomes operative
and high frequencies are passed more readily.
If, on the other hand, the slider is rotated towards

———

Speaker
3Q impedance (see text)

Indicator Lamp (If Required) ’
1 indicator lamp type D.841/250V (Bulgin)

Miscellaneous
4 control knobs
23in spacers
3}in grommets
2 5-way tagstrips (no tag earthed)
1 clamp for Cyqo
1 clamp for C4
Screened cable, etc.

“Cut”, high frequencies are attenuated due to
degenerative feedback developed across Rs and
extracted from the anode circuit via C;. The
presence of Rs, C7, VR; and VR; in the cathode
circuit of V() is offset by a compensating network
in the anode circuit, and the result is an excellent
response at all frequencles

Making use of components in the degeneration
loop is an acceptable way of effecting a degree of
bass control. Degeneration is applied to the
input valve cathode at the junction of R4 and Rg,
the feedback being obtained from the output
transformer secondary winding via Rjg, C;; and
VR3. The effectiveness of Cj; is determinable
by the setting chosen for VRj slider, and bass
boosting occurs when this potentiometer is suitably
adjusted.

The overall usable frequency response of the
prototype, as checked with oscilloscope and audio
waveform generators, was in the range 60 c/s to
18 kc/s, a limit being set to low frequencies by the
relatively inexpensive output transformer employed.

R e e —— t 134" I
= 18"
i { i I L {
i ' =]
3/4" T |
i S oWV oy
Fig. 2. Essential drilling details - 2l/4* e
for the chassis top-plate. Extra
holes will be required for u \ '
mounting C4, Cjyp, the power 4 ;
output socket bracket and the I3/4 Mains transformer
mains transformer, and these ' apertur:
may be marked out from the I_* dh /@Bﬁ @@B > ¢
components themselves. ! '
- }
| 5
ot | 3
- | L I/e _J —| Holzls Material
leem ol - ol e A-34"dia 16swg. aluminium
B-1/4"dia
Others /8"dia
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Input sockets

0 0 0
§ 4 3 /2 1
Qutput tmr:sform,er

Fig. 3. Principal wiring above

Mains transformer

the chassis. All wiring in the
grid circuit of Vy(a) should be
screened. (The screening is not
shown here).  This diagram
shows the metal covers of the

three potentiometers bonded
together by wires soldered
directly to the cases. If the
i potentiometers employed have
T e Spacer earthing lugs, the earthing wire
3 RS = may be connected to these
E\J l Oooo
iVRS R i i—-—‘ Vr\.'/52 “ S| IE
= H i T
v T y 7 \ 4
'\‘/.‘::’ /
Warning indicator Controi support
it used panel
Spacer, b
3y G=grommet

A higher grade component here and the use of
0.1uF components for Cs, Cg and Co would un-
doubtedly extend the low frequency response,
but Cy; might then also require adjustment.

It should also be appreciated that this is a “One-
Off” design and, as experienced constructors will
know, another seemingly identical version might
not perform in exactly the same way. No wide
differences need be anticipated but whilst one
unit might prove completely stable another may
give trouble and parasitics might occur. In another
version, for instance, C;3 might not be needed.1

Porer Supglyand: Vollazes [ Location Volts d.c.
The use of a full-wave indirectly-heated rectifier

is recommended as this allows the amplifier valves Pin 3, V3 300
and those of any associated apparatus connected Pin 9. Vs 280

to the unit to receive a warming-up period without ] 4_|_’ 250

h.t. voltage. The rectifier valve chosen is the Pin 7, V, 9.2
ubiquitous EZ81, which can easily supply up to Pin 3. Vi 12
350V at 150mA from a 350V r.m.s. supply per i

anode. The mains transformer is also generously
rated and permits some 25 to 30mA to be available
at a power output socket fitted to the amplifier
chassis. This is adequate for any unpowered
vhf. or am. tuner and no overloading of the
main section is anticipated. The zero signal current
drain of the amplifier is 62mA but, with maximum
signal, the demand may increase by up to 17%.
This fact must be remembered if components

1 Difficulties with regard to instability will probably be due to
phase shift in the small output transformer. It could prove helpful,
in such instances, to slightly increase the value of Rys.—EDITOR.
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with lower ratings are to be used for V3 or T,.
If, for example, the power supply socket is omitted,
the h.t. secondary of T, could be de-rated to 8OmA
and an EZ80 used in place of the EZ81.

Using the circuit as shown, measured d.c. voltages
should agree approximately with those given in
the Table. A high resistance voltmeter should be
employed.

| Table
Measured voltages with respect to chassis.

Constructional Details

The amplifier proper requires only two valve-
holders and if these are carefully orientated wiring
up is simplified. The choice of a readily obtainable
S-piece chassis, the sections of which bolt together,
further aids construction. Only a few minor items
—input and output sockets, tagstrips, etc.—are
located on the front, rear and side flanges and
because of this no drilling details are given for
these flanges. Fig. 2 shows the main holes required
in the top plate. It will be noted that the amplifier
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G = grommet

34" spacer—_| l

Fig. 4. The principal wiring
below the chassis

Tagstrip | X
Sl Green  Brown
©E
63V Heater Mains transformer

supplies to

Yellows

proper occupies only one half of the surface, the
remaining portion being taken up by the power
supply components. The top plate is finally secured
to its complementary 2in. deep rectangle of flanges
to make a rigid assembly. Figs. 3 and 4 show the
more critical sections of the wiring and the layout
above and below chassis, whilst the panel required
is illustrated in detail in Fig. 5. This panel must
be held clear of the front of the chassis by at least
#in or the on/off switch tags associated with VR
will foul the mains transformer casing. The spacers
are shown clearly in Figs. 3 and 4.

Control knobs are spaced symetrically along
the panel, sufficient space having been left for a
warning indicator such as the Bulgin D841/250V
(Red, or Transparent Water Clear) Neon Signal
Lamp to be fitted centrally if required. The panel
will not, however, be visible if the amplifier is

housed in an equipment cabinet and is therefore-

only expected to form a supporting device for the
various controls. It may be noted that no room
exists for groupboard construction, so small
items together with the flying leads from T, are
anchored to tagstrips 1 and 2 as shown in Fig. 4.

Precautions To Be Taken Against Hum

Because mains-derived hum can prove trouble-
some in high gain audio amplifiers precautions
must be taken. For example, all heater wiring
must be tightly twisted and kept away from the
input circuit. The use of a negative bus-bar to
which chassis returns are made is also beneficial
and the location of this is clearly indicated in Fig.4.
Chassis currents are thus kept at minimum. The
layout permits very short direct wiring and it is
not likely that much improvement can be made
in this direction. Valveholders should be oriented
as shown, and all signal-carrying leads associated
with thé input up to the grid of Vi) should be
made in screened cable, the screening being con-
nected to chassis at both ends of each run. In the
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Speaker

prototype there is neither hum nor instability.

If the power output socket is to be fitted it may
be either mounted on a small L-shaped bracket
as depicted in Fig. 6 or it may be built into the
chassis rear flange. Fuses could also be provided,
but these would be superfluous if a fused mains
plug were used.

Checks

A thorough check of all wiring should be made
on completion and if all seems in order the valves
may be placed in their respective sockets. With
the mains plug not inserted in its socket an ohm-
meter should be brought into use to ensure that no
direct circuit exists between any tag on tagstrip 1
(Fig. 4) and chassis but that a low resistance reading
is obtainable between any two of the tags. Since
the major section of the mains transformer primary
winding is between the black and brown lead-outs,
this should show a considerably higher resistance
than occurs between the brown and green wires

= = - 8”
14— Optional
[ I /
| ol o
o "
!
A LA IA A A
S—P—G—9~—9 :
——l P — |I/2:’ 4,,
. prs—— ¥ .
8 sl ”
¢ é
? P l‘,
1
Holes Material
A-3g"dia 16swg aluminium
8- /8" dia

Fig. 5. The dimensions of the control panel. This is

secured to the front section of the chassis with 2in

spacers. The centre hole is optional, and is intended
for an indicator lamp
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Fig. 6. The bracket for the power output socket

or between the green and blue wires. The mains
input should, of course, be connected to the lead-out
wires which correspond to the mains voltage to
be used. The ohmmeter negative test should
next be clipped to chassis and readings taken
from pins 2 and 7 of V; and pins 2 and 6 of
V2; these readings should be high due to the grid
resistors. Fairly low readings, corresponding to
the resistance in the cathode circuits, should be
obtained from pins 3 and 8, V; and pin 7, Vs.
Low readings should also be obtained from pins
1 and 7, V3. The positive test prod should then be
applied to pin 3 of V3, whereupon the needle should
swing rapidly over towards zero ohms then climb
steadily to a high resistance reading as the electro-
lytic capacitors become charged. Should the meter
continue to read zero ohms or a low value a fault
exists on the h.t. feed line, and the mains supply
should on no account be connected until this has
been cleared.

Assuming that all is well the meter should be
set to read volts, d.c., and the positive prod dis-
connected. The speaker should next be connected
and the amplifier switched on—remembering that
the primary tags of Ty (A to E) are “hot”. The
valve heaters should commence to glow fairly
quickly and a series of readings should be taken:
these should agree more or less with those given
in the Table. If no heater glow is detected switch
off immediately and check the wiring again after

discharging the electrolytics via a resistor of about
15k Q.

If a fierce oscillation should occur as the amplifier
warms up it should be switched off at once. The
trouble will probably be due to incorrectly phased
feedback from the output transformer secondary,
whereupon it can be cleared by reversing tags 2
and 4 of this transformer.2 Changes should not
be made whilst the amplifier is switched on, nor
should it be operated at any time without a speaker
connected.

Preliminary Testing with Signals

If all is in order, VR;, VR, and VRj should be
set to approximately mid-travel, and the output
from a crystal pick-up, tumer or tape recorder
applied to the correct socket on the amplifier via a
length of screened cable and plug. The results
should be very pleasing and the various controls
may be experimented with to become familiar
with their functioning. The output from the diode
of a conventional transistorised superhet tuner
can also provide very good signals.

Conclusion

For normal home use it is unlikely that VR,
will ever need to be turned to more than about
509 of full travel, especially when records are
being played. The amplifier runs at a moderately
high temperature and it should not, in general,
be used unless contained within a suitable cabinet,
the design of which allows a flow of cooling air
from below.

A control panel or escutcheon may be drawn
up using black lettering on gilt protected with
clear Perspex, or marked knobs may be fitted.
Spindle lengths will depend on circumstances and
extensions via couplers can be made as required.
The amplifier should never be conmmected to any
a.c./dc. type of equipment or to so-called a.c.
equipment that does not include a mains-isolating
transformer or there will be a serious risk of shock.

2The use of a 3Q speaker is assumed and, although matching
does not seem to be unduly critical with the type of output trans-
former specified, tags 1 and 4 should be tried if a 15Q speaker is
connected. Rjpj should then be increased to 6.8kQ

BRITAIN’S NEW “MEMORY”’ FOR FASTEST COMPUTERS

_ First British magnetic thin film store system to be made available commercially is announced by EMI Electronics
Ltd. It can operate with the fastest computers and data logging systems at present in use.
Magnetic elements or “‘bits” of the store are discrete spots of a nickel-iron alloy evaporated in a high vacuum to a

thickness of 1,000 Angstrom units on to a thin glass plate.
of glass fibre boards which, with the magnetic elements ins

50 bits.

Special techniques have been evolved to wire the planes together into a complete store.

The drive and sense conductors are photo-etched on a pair
erted, represent a “plane” of 64 “words” each word having

The store capacities are

in the range 128 to 1,024 words each, with a maximum of 50 bits per word.

Drive and sense electronics are built on conventional
are stacked into an appropriate number of frames on 2 19i

printed circuit panels using solid state circuitry. The panels
n or 26in racking system complete with power supplies. The

circuitry is so designed that a high degree of reliability is obtained.

Read-rewrite cycle times of the 1,024 word and 128 w

range of modes of operation is available.
electronics and power supplies.
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ord stores are 3 and { microsecond respectively and 2 wide
The stores are being marketed as planes, or as complete stores with or without
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In his letter, he says: “You see that I get really
good reception of B.B.C.2 programmes at times.
It certainly depends on very good conditions,

2 unlike the reception of Mendlesham and Tacolnes-

ton, which I can practically always get because of

the propagation being only across water. There

appear to be many more temperature inversions
H OI I A N D above the sea—though they may be only minor
ones—than there are over land.”

Mr. Adama’s u.h.f. set-up includes a 52 element
FUBA broadband (Bands IV and V) beam aerial
M positioned 45ft above ground (66ft above sea

Excellent Receptlon Of  leve); a German all-transistor whf converter
: —_ P (2 x AFI139 transistors) and a standard Philips

Trade Test Transmissions  domestic 625 line TV recciver. Since the Philips

receiver has 5.5 Mc/s intercarrier sound, as is

NTEREST IN B.B.C.2 IS BY NO MEANS SOLELY CONFINED
to this country. TV enthusiasts on the Channel
and North Sea coast of Europe go to considerable

trouble to view English television programmes.
One particularly keen enthusiast in this sphere
is Mr. Jan Adama, PA@FB, of the Hague, who
has sent us an excellent series of photographs
which he has taken from his TV screen of the new
B.B.C.2 transmissions during the Trade Test
period. He has been a regular viewer of the East
Anglian Tacolneston (Channel 3) and Mendlesham
(Channel 11) TV transmitters for a number of
years, and he has appeared personally on “Anglia
TV’ more than once, giving Anglia viewers his
impressions of British TV and kindred matters.

A later B.B.C.2 picture (11th March), which illustrates
the excellent quality obtainable under gond reception
conditions
required for Western European vision and scund
carrier spacing, a separate receiver is needed to
pick off the B.B.C.2 sound, with its 6 Mc/s spacing.
This is achieved by coupling a Hallicrafter SX42
to the last i.f. valve of the TV receiver. The aerial
terminal of the Hallicrafter receiver is connected
to a screening can placed over the i.f. valve, the
can being insulated from chassis. The additional
receiver is then adjusted for 33 Mc/s f.m. reception.

As a final point we would like to refer to a
further extract from Mr. Adama’s letter: “I am
hopefully waiting until a 625 u.h.f. TV transmitter
will start up in Norfolk or Suffolk! And if they

The B.B.C.2 Test Card, received in- Holland on
Channel 33. This picture was photographed on 18th would start a colour TV programme, I would

January have a colour TV set in a very short time!”

BUILDING CONTRACT FOR BBC’S PITLOCHRY TV AND VHF SOUND RELAY STATION

The B.B.C. has awarded a contract to William Duff & Sons (Builders) Ltd., of Strathtay, Perthshire, for the
construction of the building for the Pitlochry television and v.h.f. sound relay station. The site is on An Suidhe Hill
in Fanob Forest, 12 miles south-west of Pitlochry.

It is expected that this new relay station will be brought into service before the end of this year. It will bring
B.B.C.-1 television and the three sound programmes on v.h.f. to the Pitlochry and Aberfeldy areas, which are beyond
the range of these services from other B.B.C. transmitting stations.
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Remote Gontrol
of Uniselectors

By A. D. BEAN, A.LS.T.

The design of uniselector equipment is a fascinating sideline of
electronics, and this article describes two circuits which are
especially intended for the experimenter. One of these provides
uniselector selection by manual operation of a remote press-button,
whilst the other employs a particularly ingenious principle to give
completely automatic selection by operation of a remote switch

N CONTROL EQUIPMENT THE USE
I of uniselectors is nearly always

incurred for controlling various
sequential switching operations, such
as taking large numbers of measure-
ments, remote control tuning selec-
tors and counting,

When uniselector switches are
operated there are wusually two
steps. Firstly, the switch must be
rotated to the correct position and,
secondly, when measurement, count-
ing or timing have been completed,
the uniselector must be returned
to zero. To carry out these operations
at any distance it is desirable to
keep both the number of inter-
connecting wires and the number of
manual operations to a minimum.

In this article the writer describes
two circuits which he has found

quite successful. The first is com-
pletely manual in operation and
requires three interconnecting wires,
the second is fully automatic and
it uses only two wires.

The Uniselector

For people who have not yet
acquainted themselves with the uni-
selector, it should be stated that this
is an extremely useful piece of
electromechanical equipment. It
consists typically of from two to
eight banks, or arcs, of 25 contacts,
over which associated wipers pass,
these wipers being driven by an
electro-magnet through a ratchet
and pawl. The wiper moves round
one position every time the electro-
magnet receives a short pulse of
electricity. A typical electromagnet

o 5A S3 |
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Fig. 2. The manual controliuniselector circuit.

The uniselector moves one

step each time the remote button is pressed
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“ Wiper and bark of
contacts

Driving electromagnet

Interrupter contacts

Fig. 1. The uniselector symbols
employed in this article

operates at about 25 volts and
requires_30 watts.

Interrupter contacts are provided
so that the mechanism can be
arranged to step and rotate con-
tinuously. This continuous rotation
is very useful when bringing the
uniselector switch back to zero
after any given operation.

A Manual Uniselector Control Circuit

The first circuit around which
this article is written was used in a
prototype intercom installation which
had ten stations to select from.
However, because of the three wires

Components List
(Fig. 2
Capacitors .
C1 C; 50pF electrolytic 50V
wkg.
Rectifiers
D; 24 volt 1.5A selenium
D, 15 volt 1A selenium
Switches
S1 s.p.d.t. toggle
S Press-button, push to
make
S; d.p.s.t. toggle
Relays and Uniselector
A B
T Post Office type 3000.

2kQ coild with single
make contacts
Uniselector 25 volt energising.

See text
Transformer
T: Secondary: 15 and 24
volts at 2A. Douglas
type MT3
Fuse

5A fuse and fuseholder
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Components List

. (Fig. 3)
Resistors
(All resistors 5% 4 watt unless
otherwise specified)
R 1kQ 1W 10%
R> 4.7kQ 3W 10%,
R3 3.3k 10%
R4 22k 10%
Rs, Rg 1kQ W
Ry, R3p 100Q
Rg, R3; 200Q
Ro, R3; 300Q
Rjo, R33 390Q
Rii, R34 510Q
Rji2, R35 620Q

Rjs, R3¢ 750Q
Ri4, R37 820Q
Ris, R3g 910Q
Ris 1.1kQ
Ri7 1.2kQ
Ris 1.3kQ
Rio 1.39kQ
Rao 1.51kQ
Ra1 1.62kQ
Rz2 1.75kQ
Ros 1.82kQ
Ra4 1.91kQ
Ros 2.1kQ
Ras 2.2kQ
Ro7 2.3kQ
Ras 2.39kQ
Rao 2.51kQ
Rj3o 1kQ
Ryo 2kQ
Capacitors
Ci, C; 50uF electrolytic 50V
wkg.
C; 1,000uF electrolytic 25V
wkg.
C4, Cs  50uF electrolytic 50V
wkg.
Cs 150pF electrolytic 15V
wkg. (see text)
Cs 50uF electrolytic 15V
wkg. (see text)
Rectifiers and Diodes
D, 24 volt 1.5A selenium
D2 15 volt 1A selenium
D3, Dy OAS81
Switches
S1 1 pole, 12 way
S, 1 pole, 3 way
S3 d.p.s.t. toggle
Relays and Uniselector
As for Fig. 2
Transformers L
T As for Fig. 2
T2 Inzelivalve transformer,
Fuse
As for Fig. 2
Transistors

TR;, TRz, TR3 OC72
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and the number of operations

entailed when selecting a station,
the manual system was later shelved
and the second circuit used.

Before explaining the uniselector
circuits, it may be as well to acquaint
the reader with the symbols to be
used. Fig. 1 shows the three main
components: the interrupter con-
tacts, which are normally closed;
the driving electromagnet which,
when energised, opens them; and
the wiper and bank of contacts.

In Fig. 2 the first of the two
control circuits is shown, this being
completely manual in operation.
The control point, of which there
can be any number, has two switches:
a two-way switch, S;, and a press
switch, Sz.

To rotate, or dial, the uniselector
to a desired position, switch S; is
turned to “Dial” and S, depressed
the required number of times,
bearing in mind that one press of S;
gives one step of the uniselector,
Bank C2 is then used to carry out
the operations. When the operator
has finished, switch S; is then
turned to “Off”, whereupon the
uniselector returns to zero.

To explain the uniselector con-
trolling equipment of Fig. 2, we may

start with the mains switch, Ss.
When S; is closed, power is fed to
transformer Tj;, whereupon this
transformer supplies two secondary
voltages, both having a common
earth. The higher voltage, 24 volts,
is used to operate the uniselector
driving electro-magnet and the lower
voltage, 15 volts, to operate the two

relays -—?— and —113—
The power for the uniselector
driving magnet is controlled by both

relays. Relay —‘;L supplies voltage to
one side of the interrupter contacts,
the other side of the contacts con-
necting to the driving magnet. This
part of the circuit is used for zeroing
the uniselector.

When switch S; is turned to “Off”
after any given operation, relay

<3 is energised. This switches

1
power to the interrupter contacts,
whereupon the driving magnet closes,
moves the wiper round one position
and breaks the interrupter contacts.
The driving magnet is then de-
energised, reconnecting the inter-

Driving electromagnet

Fig. 3. In this circuit, automatic selection is achieved by operation of the

switches at the control point. The uniselector selects the required position

by searching for a resistance value which causes the bridge to balance.

This circuit has the further advantage that only two wires are needed
between the main unit and the remote unit.

www.americanradiohistorv.com
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tupter contacts, whereupon the
whole cycle is repeated until wiper
C; finds a contact which is open-
circuit. This represents zero on
banks C1 and C2. For dialing pur-

poses relay -% is used. When switch

S; is turned to “Dial” and S, is
pressed, relay % is energised. This

supplies voltage direct to the uni-
selector driving magnet, and moves
the wiper on bank C2 round one
position at a time until the desired
contact is found.

The advantage of this circuit lies
in the simplicity of the controlling
equipment needed, i.e. two relays and
a power supply. However, this gives
only one advantage which must be
weighed against two disadvantages.
The first disadvantage is the need
for three wires which, when control
points are at some distance, leads to
quite an extra cost in wire. If the
third wire is coupled with, perhaps,
two other wires for use in additional
circuitry, it can make all the difference
between five wires and a standard
4-core cable. The second disadvan-
tage lies in the dialing system. If we
want to select say, the fifth position,
then all we have to do is press
button S; five times. This is easy
enough, but if we require the
twentieth position it is obvious that
we shall suffer from any of three
possible pitfalls: firstly, the sheer
time involved, secondly, tiredness on
the part of the forefinger or thumb
and, thirdly, the second human
failing of forgetting the number of
times the button has been pressed.
All of these failings are “ironed out”,
so to speak, in the second circuit.

Fully Automatic Circuit

The fully automatic circuit is
shown in Fig. 3. Whilst this circuit
is somewhat more complicated than
that of Fig. 2, it is extremely reliable
and very easy to operate.

The control circuit is essentially an-
a.c. Wheatstone bridge in which
bank C1 is one arm of the bridge

and any of the numerous control
points which are possible represents
the second arm. In the zero position
both the control points and the
bank-Cl are open circuits. When
S1, giving units 1 to 9, and S,, giving
tens (i.e. 0, 10 and 20) are brought
into _operation, the bridge is im-
mediately unbalanced. The un-
balanced condition of the bridge

energises relay T which switches on

a multivibrator in which relay %

is used as a collector load for
transistor TR3. The set of make

contacts on T supplies energy to the

driving magnet of the selector switch.
The multivibrator continues to func-
A

tion until i

rebalancing of the Wheatstone bridge.
The speed of the multivibrator is
about 2 c/s, which represents under
half the dialling speed of the previous
control unit.

When the desired operations have
been carried out the switches S; and
S, are returned to zero, whereupon
the control unit, now out of balance,
retraces the steps outlined above
until the uniselector reaches zero.

Having described the basic work-
ing of the unit, the functions of the
individual components may now be
explained.

Editor’s Note

The uniselector employed by the author
for the Fig., 3 circuit is a forward-acting
type. That is, the wipers move to the next
contact when the armature actuates instead
of, as in the reverse-action uniselector,
when the armature releases. Due to the
time needed for the multivibrator to stop
after the bridge balances, it is probable that
a reverse-action uniselector would not
function reliably in the circuit.

Two spare contacts are left in the uniselec-
tor bank for starting efficiency. The multivi-

brator relay T gives a short kick before

running smoothly, and this would lead to
problems when selecting position 1,
Although it may seem that the tolerance
is high in some instances, the writer states
that he has obtained reliable nulls in the
bridge with 5% resistors, as specified in
the Components List for Fig. 3. Some of
the values will, of course, have to be made
up by combinations of two or more resistors.

is de-energised due to the

The power supply is practically the
same as in the Fig. 2 unit, except
that the 15 volt supply is now
negative and has a small amount of
smoothing given by the resistor R;
and the capacitor C;.

The 15 volt supply is used for relay

% and the multivibrator, including
relay % Both this relay and the-
capacitors Cs and C7; may need
adjusting to obtain the desired 2 c/s
operation. )

A third lead is taken from the a.c.
side of the 24 volt supply and is
used to power the Wheatstone bridge.
The unbalanced signal across the
two arms of the bridge passes through
a transformer, T,, having a ratio of
4:1, and is then rectified by D3 and
D,. Therectified voltage is smoothed
by Cs and is fed on to the base of
TR; which, in turn, energises relay
A

1

The advantages of this system are
the direct opposite of the previous
unit. Only two wires are needed
between control unit and control
points, the number of operations are
reduced to turning one or two
switches to the desired number, and
the time factor is cut by more than
half. The only disadvantage is that
more equipment is needed in the
control unit.

The author has, operating at his
home, an intercom system which
consists of six stations, any one of
which can call any other station.
These stations are situated through-
out the house and workshop, the
latter being at the end of the garden.
Also obtainable by any of the
stations are the Home, Light and
Third B.B.C. programmes, together
with the opening and closing of
garage doors.

These notes are added to give an
example of the many uses of the
uniselector control unit. Both the
manual control and automatic con-
trol systems have been tried, choice
finalising on the latter, which has
given three years trouble-free service.

BUILDING AND AERIAL CONTRACTS FOR UHF INSTALLATION
AT BBC’S ROWBRIDGE TRANSMITTING STATION

The B.B.C. has awarded a contract to the J. L. Eve Construction Company Limited for the construction of an

extension to the existing building at the B.B.C.’s Rowridge, Isle of Wight transmitting station.

accommodate the u.h.f. transmitters and associated equipment needed for the B.B.C.-2 programme service which is

expected to be transmitted from Rowridge by the end of 1965. | ) ;
The u.h.f. transmitters for Rowridge are aiready on order and a contract has been placed with the Marconi Company

for the supply and erection of the u.h.f. transmitti
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The extension will

ng aerial on the existing 500ft mast.
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This month Smithy the Serviceman, aided as always
by his able assistant Dick, embarks on one of those
incredible periods when everything goes exactly right.
However, this has the advantage of allowing the pair to
examine some of the more recent aspects of u.h.f. tuner
design, and to clear a rather unusual source of noise

afternoons.

A gently warming June sun
shone serenley through the Workshop
windows, picking out the still forms
of the engrossed Serviceman and
his equally engrossed assistant.
Everything was going perfectly.
The receivers under process of
repair all had the sort of fault which
restores a service engineer’s faith
in his lot. No snags were so difficult
that they necessitated any great
concentration and experiment for
their diagnosis, nor were they so
obvious that they denied our in-
dustrious pair a sense of achievement
when they were eventually tracked
down. There were no intermittent
faults, and there were no faults
requiring large-scale dismantling of
the chassis for their repair. A kind
of magic had taken over, causing
Dick and Smithy to be in complete
rapport with each other and the
world.

Even the Workshop seemed to
share in the pervasive equanimity.
Inanimate though it may be, a
building can still acquire, if only
by association, its own recognisable
personality. So it was on this
excellent afternoon, and the Work-
shop administered kindly to its
occupants by keeping them free
from draughts and by maintaining
both the ambient temperature and
the relative humidity at exactly
those levels which give optimum
comfort. And, in company with all
the other better-class service estab-
lishments throughout the country,
it tended to their more technical

IT WAS ONE OF THOSE IMMACULATE
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needs by proudly displaying on its

book shelf a brand-new copy of

Understanding Television by J. R.
Davies.

U.H.F. Tuner Fault

With an expression of contentment,
Dick snapped on the back of the
little transistor radio he had just
repaired, and took it over to the
racks. He then surveyed the sets
which were awaiting service and,
after a little thought, selected a
19in  dual-standard television re-
ceiver. He carried this back to his
bench, connected it up to the mains
supply, and switched on.

Nothing happened.

Dick turned the receiver round
and peered through the perforated
back of the cabinet. The interior
presented a completely black scene,
unrelieved by any heater -glow
whatsoever. It was evident to
Dick that either the mains supply
to the receiver was broken or
that there was an  open-circuit
in the heater chain. With an
automatic reaction imparted by
long experience, Dick did not at
once remove the back of the receiver.
Instead, he pulled its mains plug
from the bench socket and quickly
unscrewed the plug cover. There
was, however, no evidence of a
poor connection here.

This point established, Dick re-
placed the cover of the plug, took
off the receiver back and removed
the mains cartridge fuse-link. This
also checked satisfactorily and was,
in its turn, replaced. Dick glanced
over the chassis to see if any obvious

www.americanradiohistorv.com

disconnections were visible, found
none, and walked over to the service
manual cupboard.

The unusual sound of this cup-
board being opened so soon after
Dick’s selection of a receiver caused
Smithy to turn a quizzical eye on
his assistant.

“It’s not like you,” he remarked,
“to fall back on the service sheet
as quickly as this.”

Dick turned round for a moment,
and glanced at the Serviceman.

“I think I’ve got an open-circuit
heater chain,” he explained. “And
I don’t feel like digging around in
the dark to find out where the break
is.”

“Very wise,” commented Smithy

approvingly. “The heater chains in

present-day TV sets wander around
so much, from one printed circuit
board to another and with fly
leads to the tube and so on, that
the easiest thing to do is to work
from the service sheet right from
the beginning.”

Armed thus with Smithy’s ap-
probation, Dick selected his circuit
manual and returned to his bench.
He opened the manual at the circuit
diagram and studied the heater
chain. (Fig. 1). He then located
the thermistor on the receiver chassis,
reconnected the mains supply and
switched on. His next action was to
clip one of his testmeter leads to the
receiver chassis and to apply the
other to the metal ends of the
thermistor. His meter indicated the
full mains voltage at either end of
the thermistor.

“Aha!” said Dick.
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Remaining
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210
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Fig. 1.

The dual-standard receiver heater chain encountered by Dick.

Since the cathode ray tube heater and the tuner unit heaters are not at
chassis potential, it is worthwhile checking continuity to chassis from
the immediately available heater points these provide before testing
elsewhere. The h.t. circuit and main on-off switch are not shown here

Knowing now that the trouble
was, indeed, an open-circuit in the
heater chain, Dick switched the
receiver off again and removed the
mains plug. Selecting a resistance
range on his testmeter, he looked
around for easily available points
to apply his test prod. The cathode
ray tube base was the most obvious,
and he applied his prod to the
heater pins, only to find that there
was a low resistance to chassis
from both of these. So the tube,
and the heaters below it in the
chain, were satisfactory. The two
heater leads to the v.h.f. tuner
came next, and Dick checked at
the appropriate feed-through capaci-
tors on the tuner chassis. Again,
his testmeter indicated low re-
sistance to chassis.

Dick gazed doubtfully at the
uwhf. tuner, which presented the
only remaining heater chain tags
which were immediately available.
He applied his test prod, to find
that only one of the heater supply
feed-through capacitors gave the
requisite low resistance reading to
chassis.

PC88 PC86

Examining the Tuner

With the inevitability of a diesel
locomotive breaking down on
British Railways, Dick’s voice re-
sounded across the Workshop.
“Smithy!”

“He o!,’

“You told me,” called out Dick,
“that if I ever had a fault on a
u.h.f, tuner I was to let you know.”

“Quite right, too,” said Smithy
amiably, putting his soldering iron
down on its rest. “These tuners
are a bit new to us and we want
to get as much experience with them
as we can.”

A puzzled frown crossed over
Dick’s face.

“I don’t get it,” he commented.

“Don’t get what?”’

“Your attitude,” replied Dick.
“Normally when I call you over
for anything you grumble and
groan and bang things about like
nobody’s business. Right now,
though, you’re carrying on as if
you really /ike giving me a hand.”

“I'm always ready to oblige,”
said Smithy equably, “although I
must admit that I feel rather more

RE Oscillator-

amplifier  mixer

Coarxial cablke
to receiver
aerial socket

Screening
cover

Feed- through
capacitors

Tuning capacitor

spindle

Fig. 2. The external appearance of a typical u.h.f. tuner
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obliging than usual at the moment.
Come to think of it, I haven’t
heard any grumbles from you,
either. I'd have thought it impossible
for you to get through half an hour
without having at least one prize
moan about something or other.”

“That’s a point,” said Dick
thoughtfully. “For some strange
reason, everything seems to have
gone right this afternoon. I can’t
even think of anything to moan
about!”

“Same here,” agreed Smithy. “I
feel so contented I'll be chewing the
cud soon.” )

“I hope,” said Dick, a little
worriedly, “it’s all right our being
like this. I wouldn’t like -to think
we were sickening for anything, or
something like that.”

“Nonsense,”  replied  Smithy
cheerfully. ‘“‘Anyway, what’s the
fault with this u.h.f. tuner?”’

“It’s causing an open-circuit in
the heater chain,” said Dick. “One
of its valves may have burnt out.”

“Fair  enough,” commented
Smithy, examining the tuner. “We’ll
whip them out then.”

After removing their screening
cans, Smithy took out the tuner
valves and passed them over to
Dick for checking. But each valve
gave a low resistance reading
between its heater pins.

“Well, they’re O.K.,” said Smithy
philosophically, as he replaced the
valves and their screening cans.
“It looks as though we’ll have to
get the tuner out itself. Which
means we’ve got to get the chassis
out, too.”

Dick removed the chassis from
the cabinet, after which Smithy
carefully uncoupled the drive to the
variable tuning capacitor of the
u.hf tuner and unscrewed its
mounting bolts. After several min-
utes, the tuner was free of the chassis,
and was couplied to it only by the
fly leads which carried its heater
and h.t. supplies, together with the
i.f. output.

“There you are,” said Smithy.
“One u.h.f. tuner!” (Fig. 2).

Carefully, Smithy commenced to
remove the bolts securing the
screening cover.

“Hey!” interjected Dick. “I
thought that u.h.f. tuners weren’t
supposed to be meddled about
with.”

“Neither are they,” replied Smithy.
“But it’s probable that the fault
we’ve got in this particular instance
is of a very simple order only.
We may be able to repair it without
upsetting any of the r.f. circuits.”

As he spoke, Smithy removed
the last securing bolt. He took
off the screening cover and displayed

THE RADIO CONSTRUCTOR



the internal assembly of the tuner
to Dick. (Fig. 3).

“Now, I don’t -want to go into
detail concerning all the circuits
inside this tuner,” he remarked,
“because we went into these, you
and I, quite some time ago.* Suffice
it to say that we have the aerial
tuner line, the primary line, the
secondary line and the oscillator
line, and that each of these sits on
its own little screened compartment.
There is a fifth compartment, also,
for the i.f. output coil. A 4-gang
variable capacitor tunes all the
lines including the aerial line.
Incidentally, it’s necessary to tune
the aerial line rather than have it
aperiodic, because the channel spac-
ing adopted for Britain is liable to
cause second channel interference
to be troublesome As a result,
you need as much selectivity before
the mixer as you can get.”

“What are those bent-up gub-
binses?’ asked Dick, pointing to
four metal strips soldered to the
sides of the compartments. (Fig. 4).

Smithy examined the strips.

“Those,” he commented, ‘‘are
trimmers.”

“Hey?"

Dick’s ejaculation. was couched
in utter disbelief.

“They’re trimmers,” repeated
Smithy firmly. “Don’t forget that
you need a trimmer across each
section of the four-gang capacitor.
In this particular model, such
trimmers are provided by these
strips. You’ll notice that each strip
presents a flat surface area to the
mounting plate which holds the

ed vanes of the corresponding
section of the tuning capacitor.
So, if you bend each strip towards
the plate you increase trimming
capacitance, and vice versa. In
other words, you trim by bending
the strip in the appropriate direc-
tion.”

“I’m convinced!” said Dick. “It
looks as though you’ve .got to
take jolly good care to avoid
bending them accidentally, if you
ever do any service work inside the
tuner.”

‘“You've got to take care,”
replied Smithy, “to avoid bending
or moving anything in the r.f.
circuits of a u.h.f. tuner. For
instance, the wires which run
alongside the lines are intended
for coupling purposes, and they
must never be pushed about or the
response of the tuner will be ruined.”

Smithy paused, and indicated a
rectangular loop of tinned copper
wire soldered to the screen between
the primary and secondary line
compartments. (Fig. 5).

“You may recall,” he continued,
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Internal screens

Aerial line

/ £ output
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Secondary line

Fig. 3. The principal components

“that the primary and secondary
lines of a uh.f tuner act in the
same manner as the primary and
secondary bandpass coils in a
v.hf tuner. In the particular
uh.f tuner we have here, this
rectangular loop of wire provides
a variable coupling between the
two lines. If one section of the
rectangular loop is pushed down
towards ‘the line underneath it,
coupling is increased and the response
widens. Similarly, if one section is
pulled up, away from the line
underneath it, coupling is reduced
and the response narrows. Moving
the sections of the loop may also
cause detuning of the appropriate
line, and so its adjustment is quite
definitely a factory job. It has to
be left severely alone during servicing,
or you may wreck the response
of the tuner. And, as I said just
now, the same applies to all the
other wires in the tuner r.f. circuits.”

But Dick’s attention had wandered
to the screening cover Smithy had
removed. (Fig. 6).

“What’s the copper foil for here?”
he asked. “Wouldn’t the metal
cover on its own provide adequate
screening ?”’ i

“Not with a uh.f. tuner,” said
Smithy. “As you can see, the
copper foil rests on a soft p.v.c.
pad which is about a sixteenth of an
inch thick. The result is that,
when the mild steel screening cover
is bolted on, the surface of -the
copper is forced into intimate
contact with the outside edges of
the tuner chassis, as well as with
the edges of the screens between the
compartments. In consequence, you
get excellent screening between each
compartment and the outside world,
as well as between each compartment
and its neighbours. If you didn’t
have this intimate contact, the
outside screen could even provide
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3 Oscillator line
inside the u.h.f. tuner of Fig. 2

a coupling between one compartment
and the next.”

“Blimey,” said Dick impressed.
“These u.h.f. tuners look simple
at first but there isn’t half a lot of
hidden things about them. I must
say that it seems rather funny
having lines instead of coils to
provide the inductances.”

“There are plenty of coils around
as well as lines,” chuckled Smithy,
“and since we are supposed to be
chasing an open-circuit heater chain
we’d better turn our attention to
them.”

Heater Chokes

“What coils,” asked Dick, ‘“‘are
these?”

“They’re the heater chokes,”
replied Smithy, “and there’s no less
than five of them in the heater
circuit. If you look at the circuit
diagram for the tuner you’ll see
that one of the heater supply leads

Strips soldered

Bent metal strips
to screens /

s 3]

Fig. 4. A detail showing two
of the four “‘trimmers” in the
u.h.f. tuner. The trimming
capacitance across each section
of the 4-gang capacitor is varied
by bending each strip closer to
or further away from the
adjacent fixed vane assembly
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Primal:y line §l¢¢ving

_Rectanqular loop
¥ of wire

|e—— Secondary line

Loo\p soldered to

sides of screen
Fig. 5. A means of obtaining
pre-set coupling between primary
and secondary lines. The loop
connects to the internal screen
between the lines only at the
points where it is soldered.
Coupling may be increased by
bending the wires of the loop
closer to the lines below them

enters the aerial line compartment
by way of a 1,000pF feed-through.
(Fig. 7). It then passes through a
choke to the heater of the PCS88
r.f. amplifier, after which you have
another choke taking it to a second
1,000pF feed-through mounted on
the screen between the aerial and
primary line compartments. The
heater circuit then carries on through
a further choke in the primary line
compartment and on to yet another
feed-through in the next screen.
We’re now in the secondary line
compartment, whereupon we have
the heater conmections to the PC86
oscillator-mixer, together with chokes
number 4 and 5. We finally pop
up above the surface again via a
fourth 1,000pF feed-through fitted
at the secondary line compartment,
after which we get back to the
heater chain in the main part of the
receiver.”

/
Soft PVC. pad

inside of the

Fig. 6. The
screening cover. The soft p.v.c.
pad ensures that the copper
foil is pressed against the tuner
chassis and the edges of the
screens between the

compartments. The holes are
intended for the mounting bolts
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“That heater circuit isn’t just
decoupled,” grinned Dick, “it’s
well-nigh excommunicated!”’

“U.H.F. tuner designers,” admit-
ted Smithy,” certainly do go to
some lengths to prevent coupling
between the different stages.”

“I’ll say they do,” agreed Dick.
“Putting in all those chokes must
cost a fortune in production.”

“Not really,” replied Smithy.
“I would guess that the cost with
the chokes isn’t very much more
than if plain. connecting wire were
used instead. If you look at the
chokes themselves (Fig. 8) you'll
see that they’re just self-supporting
single-layer coils having about 10
turns and an internal diameter of
slightly less than 0.lin. The wire
itself is of the order of 32 s.w.g.
The inductance of these little chokes
shouldn’t be at all critical, whereupon
it would be a piece of cake to wind
them on an automatic winding
machine using T.N.A. wire.”

Aecrial
line line

Primary

and distributes it over the surface
of the coil. But the acetone soon
evaporates away, leaving a skin of
hard acetate over the coil which
then holds the turns firmly to-
gether.”

“lI also seem to remember,”
commented Dick, “that you can
solder straight through the insulation
of T.N.A. wire.”

“That’s right,” agreed Smithy.
“You can pop it into a tag or
wrap it round a terminal pin without
having to strip the insulation back
at all. If you apply a soldering iron
and solder, the acetate and nylon
melt, allowing the solder to get
straight through to the tinned
copper underneath. And that is
what has been done in the u.h.f.
tuner we've got here. The chokes
have had their lead-outs either
popped into the valveholder heater
tags or wrapped around the centre
pins of the feed-throughs, after
which they’ve been soldered without

Secondary
line

compartment i compartment | compartment

| PC88

N
pF Heater chokes 27
Connections to receiver
heater chain
Fig. 7. Circuit showing the extensive heater coupling employed inside a
u.h.f. tuner

“T.N.A. wire?” queried Dick
thoughtfully. “We always seem to
bump into T.N.A. wire every now
and again.”

“We’re bound to,” commented
Smithy. “Especially since it’s been
used in the set-making industry
for at least the last eight years or
so. As you should know, T.N.A.
wire consists of ordinary tinned
copper wire covered with nylon
and an outside lapping, in the
opposite direction, of acetate.”

“l remember, now,” chimed
in Dick. “The acetate dissolves
if you apply acetone, with the result
that it’s possible to wind a single-
layer close-wound coil, splash a
bit of acetone on it, and cause the
whole lot to become covered in a
continuous skin of acetate.”

“That’s the idea,” agreed Smithy.
“The acetone dissolves the acetate
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stripping back the insulation at
all. So, although there is a mult-
plicity of chokes, the process of
wiring them into circuit would
not be much harder than if tinned
copper wire had been used instead.”

* ‘Multiplicity’,”, mused Dick with
approval. “Now, that’s what I call
a really impressive long word.”

“Don’t,” said Smithy sternly,
“take the mickey.”

“I'm quite serious,” protested
Dick. “I like long and impressive
words instead of short ones, par-
ticularly in the radio and TV game.
Have you ever noticed, for instance,
that hardly anyone ever seems to
turn a component in electronics.
They always orient it. And you
don’t have a third winding on a
transformer, you have a tertiary
winding. One of these days I
must make up a list .of these words
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dust so that I can bewilder people.
You know what they say, don’t
you? Bull-dust baffles brains!”
“Let us,” said Smithy patiently,
‘““get back to the job in hand.”
“Okey-doke,” replied Dick cheer-
fully. “What do we do now?”
“We stop nattering,” said Smithy,
“start work with the testmeter,
and get on to finding the break
in that tuner heater circuit!”
Obediently, Dick picked up his
testmeter prod and applied it to
the feed-through capacitor in the
aerial line compartment. His meter
indicated the low resistance to
chassis he had previously encounter-
ed. He next checked on the pins
of the PC88, and again obtained a
low resistance reading. There was,
however, no low resistance reading
when he applied his prod to the
centre pin of the feed-through
capacitor between the aerial line
and primary line compartments.
“The second choke,” he remarked
carelessly, “has gone open-circuit.”
“Nonsense,”  snorted Smithy.
“It’s much more likely that there’s
a cold joint at ope of its ends.
Sometimes, the girls at the factory
don’t leave the soldering iron on
long enough to fully melt the nylon

and acetate covering. Here, let
me have a go!”
Elbowing Dick to one side,

Smithy picked up a soldering iron
and carefully applied it, in company
with a piece of resin-cored solder,
to the joint on the centre pin of
the feed-through capacitor. He
allowed a small amount of additional
solder to flow into the joint, and
watched the latter assume its shiny,
molten, state. After a short second
he removed the iron.

“Now check it,” he commanded.

Obediently, Dick applied his test
prod once more, to find that there
was now complete continuity through
the heater circuit of the tuner.

“That was a bit of luck,” admitted
Smithy. “I was keeping my fingers
crossed that it wasn’t the joint
at the other end of the choke which
was the cold one. It would have been
a very fiddling job getting the iron
up to the valveholder tag.”

“What did you add the extra
solder for?” asked Dick. “There
was plenty of solder on the joint
already.”

“I applied the solder,” replied
Smithy, “‘because it was a convenient
way of getting a bit of its resin
core into the joint to act as flux.”

“I see,” said Dick thoughtfully.
“Well, it looks as though all my
troubles are now over.”

He picked up the receiver mains
plug and inserted it into the socket
on the bench. He next turned
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Fig. 8. Internal layout, showing how the chokes are mounted in practice

the receiver on and, after a short
while, was rewarded with a comfort-
ing glow from the heaters. Dick
switched the set off again.

“And that,” said Smithy with
satisfaction, “is that. Just one
fiddling little fault in the u.h.f.
tuner, yet it causes the whole set
to go kaput.”

‘At any rate, it’s been an instruct-
ive little episode,” commented Dick.
“Especially as we haven’t got
uwhf. in our particular district
yet!”

Noisy Reception

Smithy grinned and wandered
back to his own bench again, to
resume his interrupted work.

The afternoon continued to hold
its spell over the two, and they
carried on in an atmosphere of

complete contentment. Dick re-
fitted the screening cover to the
side of the u.h.f tuner, mounted
it in its original position on the
chassis and switched on the receiver
once more. A look of pleasure
spread over his face as he noted that
it now reproduced a perfect picture
accompanied by perfect sound. Hap-
pily, he re-installed the chassis
in its cabinet and gave the receiver
its final test. Again, there was a
perfect picture with perfect sound.

It was only at the instant that
his hand finally moved forward to
turn off the set that the crackling
commenced.

Frowning, Dick adjusted the vol-
ume control. Regardless of its
setting, the loud continuous crackling
continued to emerge from the
loudspeaker. Dick swung the v.h.f.

HT+
From 6McA FM.
discriminator
{625 O-OpF
~—r I— O-005
‘\ 405
From 38-15Mc /s O?f
TS N
AM. detector ——g————
2502
k2 Tolume Z470kn
control b
150n
o

PCL 86

Fig. 9. A typical PCL86 a.f. voltage amplifier and output stage, with
representative values
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tuner to another channel, but the
crackling continued unabated. He
switched the receiver to 625 lines,
without the slightest effect what-
soever. Heaving a sigh, he returned
the set to its original 405 line
channel and gazed for a few minutes
at the picture, which remained as
good as it had been previously,
and listened to the crackling from
the loudspeaker.

With a disgruntled expression
Dick returned to the service manual
and directed his attention to the
audio stages. , (Fig. 9). The receiver
employed a PCL86 triode-pentode
here, and Dick decided to replace
this before he once more pulled
the chassis from its cabinet. Several
minutes later, Dick was again
gazing at the set which, replete
with a replacement PCL86, was
still reproducing its loud crackle.

Some of the enchantment of the
afternoon disappeared.

“Smithy!n

This time the soldering iron
was lowered on its rest with a
significantly greater force than had
occurred previously.

“What,” called the Serviceman
over his shoulder, “is the trouble
now ?”’

“It’s this darned set,” complained
Dick. “It’s developed a loud and
continuous crackle on sound.”

There was a noticeable reduction
in the enthusiasm with which
Smithy walked over to rejoin his
assistant. He listened carefully to
the crackling and noticed that
adjustment of the volume control
had no effect.

“It still keeps on,” volunteered
Dick, “if I switch over to a dead
channel or, even, to u.h.f.”

“I see,” said Smithy, “although
I don’t feel that there was much
point in changing channels and so
on if altering the volume control
had no effect. Whatever it is that’s
causing the crackling must almost
certainly be in the audio stages
after the volume control.”

“I thought I’d try another channel
anyway,” replied Dick defensively,
“there might have been an inter-
mittent short on the h.t. line with
the first channel, or something like
that, which was causing the crackle
to find its way into the a.f. stages.”

“Fair enough,” conceded Smithy
reluctantly. “There is, I suppose,
a vague possibility of something
like that happening. Have you
changed the a.f. triode-pentode ?”

Dick nodded an affirmative, where-
upon Smithy’s face took on a
resigned expression.

“Out it comes,” he remarked,
indicating the chassis.
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Once more the knobs were
removed and the chassis-securing
bolts unscrewed.

“This shouldn’t take too long,”
Smithy remarked. “Let’s switch
the set on again and short the odd
grid down to deck.”

Dick switched on the receiver,
whereupon the crackle once more
became audible. Picking up a
piece of wire, Dick short-circuited
the grid of the triode section of
the triode-pentode to chassis.

The crackle continued. .

Dick removed his wire from the
triode grid and applied it to the
control grid of the pentode section.

The crackling ceased.

““This,” remarked Dick, pleased,
“looks like being a mice easy job,
after all.”

“Perhaps s50,”” commented Smithy
cautiously. “At any rate, there
aren’t many components between
those two grids which need checking.
The most likely culprit is the coup-
ling capacitor from the triode anode
to the pentode grid. See if there’s
any positive voltage on the grid
of the pentode.”

Dick switched his testmeter to a
voltage range and applied it between
the pentode grid and chassis.

“There’s nary a sausage,” he
called out. “Exactly zero volts!”

“Nevertheless, I should try chang-
ing the capacitor,” said Smithy.
“It might still be causing the
crackle, and it’s certainly the likeliest
component.”

Dick switched off, found a suitable
capacitor in the spares cupboard
and switched on again. The crackle
returned, undiminished.

“Try the voltage,” said Smithy,
‘“on the anode of the triode.”

“Right you are,” said Dick,
busy with his meter. “It’s just
below 100 volts.”

Smithy grunted and stroked his
chin reflectively.

“It’s quite a time,” he remarked
eventually, “since I last bumped
into this sort of thing.”

“So far as I'm concerned,”
commented Dick, “I’m baffled!
What else is there left to check ?”

“Lots of things,” replied Smithy.
“In the past I've had crackling
like this which was caused by such
things as an intermittent short-
circuit inside the valveholder. Such
a short could be occurring between
the triode anode pin and any other
pin with a low potential. I've
bumped into quite a few of these in
the past, and they were particularly
prevalent if the valveholder used
Paxolin insulation.”

“The present valveholder,” Dick
pointed out, “is a moulded type.
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I's one of the special moulded
types intended for printed circuit
boards.”

“That,” replied Smithy, “is exactly
what I'm worried about.”

Dick groaned.

“You don’t mean,” he queried,
“that there might be an intermittent
leak in the board itself 7’

Smithy nodded gravely.

“Before we get too despondent,
however,” he said, “there’s at
least one further component to
suspect. Let’s try swapping the
triode anode lead resistor.” :

“But I'm getting very nearly
100 volts on the triode anode,”
protested Dick. “There can’t pos-
sibly be anything wrong with the
resistor.”

“Nevertheless,” said
“we’ll try it all the same.”

With the attitude of one who is
setting about a completely useless
errand, Dick returned to the spares
cupboard, selected a replacement
resistor, and carried it back to his
bench. Carefully, he removed the
entirely innocuous-looking resistor
which was already installed, and
fitted the new component in its
place. He switched on and waited.

After a few seconds, the receiver
came to life and reproduced a wel-
come burst of music. What was
even more welcome was the fact
that all traces of the crackling had
disappeared.

“Well, I’'m dashed,” said Dick
exultantly. “It was a dead easy
snag after ali!”

Just A Perfect Afternoon

“I must confess,” agreed Smithy,
“that you’re perfectly correct. 1
mentioned the idea of changing
that resistor merely as a last-ditch
suggestion, and I'm just as surprised
as you are that it did the trick.”

“There’s something funny here,”
commented Dick thoughtfully.
“We’ve just found a resistor which,
although it looked perfectly good
and gave the right voltage so far
as the testmeter was concerned,
still introduced the dickens of a
lot of noise into the a.f. stages.”

“Well?,,

“If,” continued Dick, ‘“we’ve
found one innocent-looking little
resistor doing this, how are we to
be sure that all the other resistors

Smithy,

‘in the receivers we handle are not

similarly introducing noise into the
stages they are connected in?”

“That,” commented Smithy, “is
too horrible a thought to bear
with! Let’s just assume that a
resistor becomes very noisy only
on occasion, and that when it dies
it can be located by a straight
swap:”
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“As you like,” conceded Dick.
“At any event, the one we’ve found
represents yet another snag which
has turned out to be dead simple
in the end. I don’t think DPve
ever had an afternoon as easy as
this!”

“I couldn’t agree more,” said
Smithy. “Still, it’s nice to' know

that these good periods do occur
every now and again.”

And there we are. Little did
the cheerful Dick know that, lurking
on the shelves awaiting his next
selection, was a television receiver
whose intermittent fault could only
be induced to appear after it had
been switched on for an hour

with the chassis in the cabinet.
Nor did Smithy, currently in one
of his rare optimistic moods, realise
that the next job he would tackle
had virtually impenetrable faults
in both the gated a.g.c. and flywheel
sync sections.

As they say, it is far better to
travel hopefully than to arrive.

Basic Superhet for Beginners

by James S. Kent

Part 2

This article describes how an extra i.f. stage; b.f.o. stage; ‘‘magic-eye” tuning indicator;
voltage stabiliser and additional panel controls may be fitted in order to enhance the performance
and versatility of the basic circuit discussed last month

N ORDER TO OBTAIN STILL GREATER GAIN AND

selectivity from the receiver it is necessary,
especially for short wave working, to add a
further i.f. stage to the circuit. This is shown in
Fig. 7, from which it will be seen that a further
EF41 r.f. pentode has been incorporated, the circuit

‘itself being exactly the same as that of the i.f. stage

shown in Fig. 1 (published last month), except that
h.t. decoupling is provided by R4 and C4.

This stage should be inserted between the fre-
quency changer stage (V; of Fig. 1) and the already
existing i.f. stage (Vo of Fig. 1). The physical
positioning of all the added stages discussed this
month is shown in Fig. 15 (above-chassis layout)
and in Fig. 16 (panel layout).

In order to add the i.f. stage, certain small altera-
tions to the existing wiring must be made, assuming
that the circuit of Fig. 1 has been completed.

Disconnect lead “B”’ (see Fig. 1) from the grid of
the existing i.f. valve (pin 6), and connect this lead
to pin 6 of the newly added valveholder. Having
added the additional i.f. transformer shown in Fig.
7, connect tag 3 of the transformer to the anode
(pin 2); tag 1 to the main h.t. line by way of R4 and
Cy4; tag 6 to the grid (pin 6) of the i.f. valve already
existing (V, of Fig 1), and tag 4 of the i.f. trans-
former to the a.g.c. line at point “E”’ of Fig. 1 after
having previously soldered into circuit the decoupling
components R3 and C; as shown in Fig. 7. Having
included all the. other additional components, as
shown, switch on the receiver and slightly adjust
the if. transformer cores for the maximum signal
strength.

We now have two i.f. stages, both being a.g.c.
controlled. For communications work however, a
few additional refinements to this newly added i.f.
stage would be of very great advantage to the
operator.
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(tig.l)

To pin 6
of Vo

7 Chassis
Fig. 7. Circuit of the additional i.f. stage

Components List
(Fig. 7)
Resistors (all 3 watt 10%)
R; 100kQ
Ry 270Q
R; IMQ
Ry 22kQ
Capacitors
C; O0.1pF tubular (Mullard
Cyz 0.01uF tubular (Mullard)
Cs 0.05uF tubular (Mullard)
C4 0.05pF tubular (Mullard)
Valve
EF41 (Mullard)
LF. Transformer
465 kc/s type IFT11 (Denco Ltd.)
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Fig. 8. Circuit of the additional i.f. stage with added
gain control

Components List
(Fig. 8)

Resistors
Rs 150Q 1 watt 209
Rs 10kQ potentiometer
R 47kQ 2 watt 10

Added Refinements to LF. Stage

For a communications type superhet, an i.f. gain
control and some additional selectivity, over and
above that of the ordinary receiver, is required. In
Fig. 8 will be found a method of achieving this
desirable state of affairs in the newly added i.f. stage.
These advantages may be obtained easily and
cheaply and are well worth incorporating into the
design.

To carry out the modifications, an additional 10kQ
potentiometer is required, and this should be
mounted on the front panel (see Fig. 16) where, by
a suitable amount of rotation, the i.f. gain of the
stage may be controlled or altered at will. The
value of the existing cathode resistor (Ry) will
require to be altered from 270 to 150Q. The cap-
acitor C,, together with C; and R;, are unaltered in
value,

It will be noted from Fig. 8 that a coupling has
been made from anode to grid via Cs. This cap-
acitor is not an actual component as such but is
formed by first soldering to the anode a short length
of systoflex-covered wire and by similarly soldering
to the grid a further small length of systoflex-
covered wire. Ensure that the actual wires are com-
Dletely covered with the insulating systoflex material.
Switch on the receiver and set the i.f. gain control
(R¢ of Fig. 8) to a point near the maximum gain
setting. Slowly bring the grid wire near to the
anode wire (remember that the anode wire is carry-
ing h.t. potential) until a point is reached where the
receiver oscillates or even “‘blocks” (i.e. signal
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ceases). As the latter condition is undesirable,
slowly part the two wires until oscillations are again
achieved. At this point, the receiver is at its most
selective by virtue of the positive feedback intro-
duced by the grid-anode coupling introduced in the
two wires forming the capacitor. These two wires
should preferably be of a stout gauge in order that
they. will remain. rigidly in place once correctly
adjusted. ‘Any movement of these two wires, once
adjusted for maximum’ selectivity, will result in
either less selectivity than that obtained at the
critical point or, conversely, in the unwanted
“blocking” effect. Some “cut and try” is called for
with the adjustments to the grid wire and the if.
gain control until a satisfactory arrangement is
arrived at. The main point about these modifica-
tions is that the if. gain control must be at near

' maximum gain position before oscillation takes

place.*

Adding a B.F.O. Stage
For the reception of c.w. (continuous wave) or

HT+
R
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Fig. 9 Circuit of the b.f.0. stage
Components List

(Fig. 9)
Resistors (all 1 watt 10%)
R; 47kQ
R, 47kQ
R3 47kQ
Capacitors

Ci 100pF silver mica

C, 100pF silver mica

C3 15pF variable (Wavemaster)
(Home Radio Ltd. Cat. No. VC68)

Cs4 140pF silver mica

Cs S5pF silver mica or ceramic

Cs 0.1uF tubular (Mullard)

EBC41 (Mullard)
B.F.0. Coil

BFO02/465 (Denco Ltd.)
Switch

Si s.ps.t.
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Morse signals, a b.f.o. (beat frequency oscillator)
provides an oscillation which, when mixed with the
i.f. signal produces a beat note within the audio
range. The pitch of the note can be varied by
means of a variable capacitor (C; of Fig. 9). The
note can be altered to suit the requirements of the
operator and also, as an added advantage, to mini-
mise interference with the signal required.

For those readers who do not require the b.f.o.
stage as such, or who prefer a cheaper method of
obtaining c.w. reception, it should be mentioned

that, with the i.f. regeneration previously described,

it is possible to read c.w. signals by the simple
method of allowing the added i.f. stage to oscillate.
This however is not a satisfactory method of
achieving the object, mainly by virtue of the noise
inherent in an i.f. stage under near full gain condi-
tions when oscillating. Additionally, the pitch of
the note cannot be altered as conveniently.
Reference to Fig. 9 will show that the added
b.f.0. stage is built around the EBC41 double-diode-
triode, this valve having been chosen not only for
its suitability but also to keep the number of valve
types used in the receiver to a minimum. Thus,
should the detector of Fig. 1 (also an EBCA41) fail,

HT+
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T A Rﬁ ,2” To A of
fig.|
15 o
i 150C2
C -
247

i Chassis
Fig. 10. Volitage stabiliser circuit

Components List
(Fig. 10)

Resistors

R; 4.7kQ 5 watt 109

Ry 22kQ 4 watt 109
Capacitor

C; 0.01¢F tubular (Mullard)
Stabiliser

150C2 (Mullard)

* There will be a considerable degree of i.f. gain when the
additional i.f. stage is fitted and great care should be taken to ensure
that all i.f. anode and grid leads are kept short, and that each anode
lead is kept well away from the grid lead for the same valve. Small
earthed screens may be soldered across each valveholder to screen
anode wiring from grid wiring. It would be preferable to bring the
if. amplifier up to full working order before fitting the optionai
capacitor Cs of Fig. 8, as the capacitance offered here may mask the
effects of instability caused elsewhere in the i.f. amplifier. If, without
Cs, there is instability at full i.f, gain, it would be permissible to
insert a resistor of some 10 to 20Q) in series with the grid of V3 in
Fig. 1. Such a resistor will reduce gain (without reducing selectivity)
and should only be employed when all other attempts at eradicating
instability have proved unsuccessful. It is possible that the risk of
instability will be lessened if a 0.1pF capacitor is connected between
chassis and the h.t. positive line at IFT; of Fig. 1. Also, a 22kQ)
decoupling resistor and 0.05.F bypass capacitor could be inserted
in l;.he h.t. feed to IFT, in the same manner as is done in Fig. 7.
—EDITOR.
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Fig. 1.

The EM34 “Magic-Eye” circuit

Components List
(Fig. 11)

Resistors (all § watt 10%)
R; 1IMQ
R, 1MQ
R; 1IMQ
Capacitor
C; 0.05uF tubular (Mullard)
Valve
EM34 (Mullard)
Valveholder
International Octal

the b.f.0. valve may be inter-changed until a replace-
ment is effected. The circuit of Fig. 9 is perfectly
straightforward and, with the two diodes (pins 5
and 6) connected to chassis, the EBC41 is used as
a normal triode valve. The valve has an internal
screen (pin 4) which should be connected direct to
chassis and this, to some extent, cuts down un-
wanted radiation. This stage should be mounted
on the chassis fairly near the front panel and the
detector stage, as shown in Fig. 15.

The anode is connected to the h.t. line via Ry,
the on/off switch and R,. Also connected to the
anode is the feedback winding of the b.f.0. coil via
the capacitor C;. Cs passes the b.f.o. signal to the
EBCA41 diode (pin 5) of Fig. 1, at point “D”.

Tags 3 and 6 of the b.f.o. coil should be joined
with a length of wire and the other end of this wire
connected to chassis at a suitable point. The variable
capacitor C3 (pitch control) should be mounted on
the front panel at a point as near as possible to the
b.f.o. coil. The coil itself is screened within its
mietal can and leads emanating from this are liable
to radiate oscillations which may be picked up in
other parts of the circuit. This is undesirable and
therefore all leads from the can must be as short
and direct as possible. The on/off switch is mounted
on the front panel (see Fig. 16).

In order to obtain the most satisfactory perfor-
mance whilst receiving c.w. signals, it is necessary
to switch off the a.g.c. before switching on the b.f.o.
This being so, a further switch should be wired
across from the a.g.c. line to chassis at point “E”’
(see Fig- 1). When this latter switch is closed, the
a.g.c. line is short-circuited to chassis. This a.g.c.
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Fig. 12. Output stage with tone control circuit

Components List
(Fig. 12)
Resistor
R; 50kQ potentiometer
Capacitor

C; 0.05uF tubular 350V wkg

on/off switch must also be fitted to the front panel,
and its position is shown in Fig. 16.

To align the b.f.0. stage, the variable capacitor C3
should be set at half-mesh and the core of the coil
slowly rotated, using a filed-down plastic knitting
needle for the purpose, until a strong beat note is
heard. The aim is to set the core to the “silent”
position between the falling and rising beat note,
these being obtained as the core is taken through
the correct frequency. The variable capacitor should
be in the mid-position as the core is adjusted.

With the components specified, the frequency
coverage of the b.f.o. stage will be from 450 to 470
ke/s depending upon the position of the iron-dust
core and the variable capacitor Cs.

Adding a Voltage Stabiliser

The advantage of using a voltage stabiliser lies in
the fact that, once connected into circuit, it allows
a constant voltage to be delivered to the frequency
changer oscillator anode. In so doing, it prevents
any fluctuation of the applied mains voltage—and
consequently the receiver h.t. line voltage—from
affecting the oscillator anode supply. This, in turn,
guarantees that the receiver oscillator remains stable,
and that no frequency variation occurs when the
main h.t. supply rises or falls.

Fig. 10 shows how a 150C2 voltage stabiliser may
be incorporated into the basic receiver. Pins 2, 4
and 7 of the stabiliser should be connected by a
short length of wire, the other end of which is con-
nected to chassis. R; and R; should be connected
to pins 1 and 5 of the valveholder, these two pins
being similarly joined together.

The resistor R, should be connected to the oscil-
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lator anode h:t. supply at point “A” of Fig. 1, the
existing h.t. feed resistor (R of Fig. 1) being removed
altogether from the circuit. The voltage stabiliser is
mounted on the chassis close to the frequency
changer. Resistor R, (Fig. 10) should be connected
direct to pin 3 of Vj valveholder, a short connection
here being more important than that between Ry
and the stabiliser.

Some readers may also prefer, at this stage of
construction, to apply voltage stabilisation to the
b.f.o. circuit of Fig. 9, in which case R; of that
circuit should be disconnected from the h.t. positive
line and re-connected to the anode of the stabiliser.
The b.f.o. stage may require a slight adjustment to
the core after this modification has been carried out.

Adding a Magic-Eye

With a selective superhet receiver, such as the
design described here, some means of visual indica-
tion of correct tuning and/or signal stremgth is
required. The cathode ray type tuning indicator,
popularly known as the “magic-eye”, is probably
as good a device as any available for this function.
The Mullard EM34, which consists of a triode
amplifier with a miniature cathode ray device, the
latter portion of which is visible through the end of
the glass envelope, admirably fills the bill.

This valve produces two ‘“‘shadows”, or indica-
tions, of reception. One such indication is for weak
signals whilst the other is for the strong signals.
Once mounted into position with the end of the
valve visible through the front panel of the receiver,
the smaller shadow should be positioned at the top.

As shown in Fig. 11, pin 5 of the EM34 is con-
nected directly to the h.t. positive line and from the
same point two 1M resistors are connected to pins
3 and 6. The grid (pin 4) is connected to the receiver

AAAAR,

jack

72;75 Chassis
Fig. 13. Output stage with headphone jack

Components List

(Fig. 13)
Capacitor
Ci1 0.05¢F tubular 350V wkg
Phone Jack

Igranic (H. L. Smith & Co.)
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a.g.c. line via R3 and bypassed to chassis via C;j.
Connection to the receiver a.g.c. line should be
made at the point marked “E” in Fig. 1, this béing
the same connection as for the a.g.c. on/off switch.
R3 should be positioned close to the a.g.c. line.
The a.g.c. voltage will cause the grid of the EM34
to take up various values of negative voltage as the
received signal, and therefore the derived a.g.c.
voltage, varies. With no signal the a.g.c. voltage is
virtually at zero and therefore no bias is applied to
the grid of the magic-eye. This results in a high
current in both anodes and, since these are supplied
via high value resistances, results in a low anode
voltage. This voltage, applied to the ray control
electrodes produces wide shadows. Tuning in a
station results in the control grid going negative,
thereby reducing anode current and increasing the
ray control electrode voltages. The result is that
the shadows reduce.

The inclusion of the magic-eye is of great advan-
tage whilst operating over the short wave bands
where the tuning of a station can sometimes be
rather difficult. In addition to this, the indication
of received signal strengths is often of advantage,
especially where listener reports are being compiled.
Such indications as fading (QSB) are of great
interest in such reports and this phenomenon is
clearly visible with the aid of a magic-eye.

The magic-eye could be - mounted on the front
panel between the two tuning dials.

Panel Control Circuits

Beginners will no doubt be interested in the
additional panel controls and associated simple
circuits which may be connected into the design as
it now stands. Generally speaking, the more circuits
under the direct control of the operator, the better
is the receiver and the results obtained from it. In
the following paragraphs these additional controls
are discussed and, whilst the individual reader may
prefer not to incorporate them in their entirety,

Speaker

i _@.ﬂ.

AMAAA
""

T

_7']73 Chassis
Fig. 14. Output stage with simple audio filter

Components List
(Fig. 14)

Capacitors

C
C
G
Cs
Cs
Ce

As for Fig. 13

0.01uF tubular 350V wkg
0.005¢.F mica or paper 350V wkg
0.001u.F mica or paper 350V wkg
0.0003w.F mica 350V wkg

100pF mica 350V wkg

Switch
Single Pole, 6-way

some of them may prove attractive. All the addi-
tional controls are eas11y added and their inclusion
will be found to be inexpensive. The panel layout
drawing of Fig. 16 shows the positions of all these
controls.

Tone Control

There are several methods of achieving tone
control in a receiver and one of these is shown in
Fig. 12. In this, as in Figs. 13 and 14, the values

Co4.Co5 of fig3 Vg of fig3
' Mains
\‘ transformer
EZ40
V3 of figh
IFT} EF4) FT | Vy of figd
.
Fig. 15. Lz:]'out of the chassis Adianal
with additional stages IF stage EBC 4| EL4)
Vi : EF 4l Vo of figi
|
ECH42- --—O —— | | g | BFO coil
‘ IFT, of fig)
—] 2
p :ﬁ: " EBCA
| ,/
50C2 u
stabiliser %.Ca
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Bandset.__ - I _|— Bandspread
(main tuning) T~ | b = (C3andC7
(Coand Cg of of fig.l)

tigJ) o °
| ) 5 . - @ —BFO okt Fig. 16. Front panel layout

switch ) + N switch(fig9)

1Egain (Rg of fig8)  Tone Audio filter
(R, of fig2)
Wavechangeor — | =t © o o o BFQ pitch
band switch (Czof fig9)
N\
/ \
. \
Audio gain (Ryzof figH) Phones (fig.13)

of the unmarked components are the same as those
shown in Fig. 1. Only the additional components
are discussed and shown with values in the respec-
tive circuits.

The tone control shown in Fig. 12 is given by the
inclusion of C; and R; in the anode circuit of the
output stage of Fig. 1. The potentiometer R; should,
of course, be mounted on the front panel. It is
important that capacitor C; be of a suitable working
voltage rating, in this case 350V. Cy; of Fig. 1 is
deleted when the circuit of Fig. 12 is used.

An alternative to the potentiometer shown would
be the inclusion of a Yaxley switch, the wiper of
which is connected to C; and the various contacts
wired to the anode via suitable values of resistance.
This would result in a switched control to give
pre-determined depths of tone.

Headphone Jack Connections

The inclusion of a headphone jack in the output
stage is of advantage where serious short wave work
is desired. In the main, this is carried out late at
night and, in order to avoid disturbing other mem-
bers of the household, the use of headphones be-
comes imperative. Additionally, of course, the use
of headphones is much to be preferred where serious
short wave work is concerned. Good quality head-
phones are, of course, much more sensitive than a
speaker. High resistance types (2,000Q2) should be
used with this receiver. The headphone jack must
be wired into circuit such that, when the headphone
plug is inserted into circuit, the speaker is automati-
cally muted. Fig. 13 shows how this mady be carried
out.

The position of the phone jack on the front panel
is shown in Fig. 16 and the jack earth connection

in Fig. 13 is automatically made when the jack is
secured to the metal front panel.

Audio Filter

An audio filter is often of advantage especially
when reading c.w. signals. By its use, the beat note
being received can, with adjustment of the b.f.o.
pitch control, be made virtually a “silhouette of
sound”, so that the legibility of the signal is greatly
increased. Phone signals can also be very much
improved in this respect when interference is appar-
ent on the signal. When the receiver is at its most
selective, audio is apt to be somewhat low in tone
owing to the loss of sidebands. The use of this
simple filter will tend to compensate for this effect
although, with its use, the audio gain will need to
be advanced. .

From Fig. 14 it will be seen that this simple
arrangement is only applicable when employing
headphones, these being used in preference to the
speaker when listening to Dx signals. The switch
must be in position 1 for speaker reception.

The Yaxley switch shown, together with the five
capacitors, should be mounted on the front panel
as shown in Fig. 16.

Conclusion

It is to be hoped that the radio enthusiast for
whom these articles were written—the beginner
graduating from t.r.f. designs to the superhet re-
ceiver—will have found much of interest and help.
Most of the circuits shown in this instalment could,
of course, be included in existing receivers if desired
and not necessarily only in the design described in
Part I of this series.

{ Conclusion)

BLIND LANDING SYSTEMS TO BE TAPED

Blind landing systems soon to be evaluated on British European Airways’ Trident airliners will feed data into
professional tape recorders, for subsequent comparison with pilots’ logs at the R.A.E., Farnborough.
For this purpose, the Ministry of Aviation has recently takep delivery of 30 Type RE321 battery-operated tape

recorders from EMI Electronics Ltd.

It is envisaged that, after five years of these tests, sufficient data will be available

to decide whether to adopt the blind landing system as'standard equipment.

774

THE RADIO CONSTRUCTOR.

WWW.americanradiohistorv.com



The
Unijunction
Transistor

by H. N. Rutt l

|

HE UNDUNCTION TRANSISTOR IS
a relatively new and little
known semiconductor device

which exhibits an N type, or current
stable, negative impedance region in
its characteristic. These transistors
are now reasonably easy to obtain,
and the price is quite moderate.

The usual symbol for the uni-
junction transistor is shown in
Fig. 1, the three connections being:
“base 1, “base 2, and “‘emifter’.
Although the device may not be
immediately ruined by reversing the
polarity of the two bases, it should
be connected with base 2 positive of
base 1. (It should be noted that the
term “base” has no connection with
the “base” of the normal type of
transistor). When base 2 is made
positive of base 1, and if the emitter
voltage is plotted against emitter
current, the resulting curve is that
shown in Fig. 2. At first, when Vg
is small, only a leakage current of a
few micro-amps flows, but when Vg
exceeds a certain fraction of Vgs, a
much heavier current begins to flow
in the emitter circuit. As the current
rises further the emitter voltage
drops, and thus this is a negative

82
3 T
B2
[
Ve By \4TE
b )
Fig. 1. The circuit symbol for

the unijunction transistor. Also
shown are the emitter and base
voltages and currents

JUNE 1964

impedance region. The fraction of
Vs at which an appreciable current
begins to flow in the emitter circuit
is termed the intrinsic stand-off
ratio, and is given the symbol n.*
If the emitter current is further
increased, the impedance remains
negative until the “valley point” is
reached, and here it becomes positive
again.

Applications )
The unijunction transistor may be
used in many types of -circuit

VE=T)VeB

+ Valley point
Ve
N S ]

—T ; =,
] l[i——-—nn-
]
Iy

Fig. 2. The emitter voltage/

current characteristic

including, in particular, waveform
generators and timers. The simplest
type of unijunction transistor oscil-
lator is shown in Fig. 3. When the
supply is switched on, C; begins to
charge through Ry, and continues to
do so until the emitter turn-on
voltage is exceeded (i.e. VE>nVBB).

*In General Electric literature on uni-
junction tramsistors, 7) is defined by the
equation- Vp=7) VBB+‘.1‘.]? where Vp=peak
point emitter voltage (at the peak of the
curve of Fig. 2), Vpp=interbase voltage and
Tj=junction temperature in degrees Kelvin.
—EDITOR.
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C; then discharges through the
emitter, the voltage falls below that
which will hold the emitter “on”,
the capacitor begins to charge again,
and the cycle restarts. This very
simple circuit provides a sawtooth
waveform across Cj, and a positive-
going pulse across Ry at the “fly-
back™ of the sawtooth. If R, were
replaced by some form of constant
current source this could form the
heart of a transistorised timebase,
positive-going sync pulses being
applied to the emitter. The period
of oscillation is dependent on the
time constant C; Rj, 7, and the

- supply voltage. If R were placed in

' : +

=
o—AAAA
Yyvy

R

AMAAA.
YYYY

T

Fig. 3.

A" simple relaxation
oscillator

the base 2 lead instead of in the
base 1 lead, then the pulse would be
negative-going, and would have a
much higher source impedance.
This type of circuit will not operate
well much above 100 kc/s, and the
maximum frequency at which the
unijunction transistor is useful is of
the order of 500 kcfs.

The type of circuit shown in Fig. 3
may also be used as a frequency
divider (positive sync again being
applied to the emitter), as a marker
pip generator, and as a timing circuit.
For the last application, C; and R,
are made large, and a relay is
included in the base 2 lead. When
the relay operates it can be made to
supply, via its contacts, a “holding”
current to the emitter, so that the
relay remains energised until manu-
ally released. When designing this
type of circuit, the manufacturer’s
data must be consulted with regard
to the maximum value of capacitor
which can be safely discharged
through the emitter-base 1 circuit.

The parameters of the cheaper
types of this device are not usually
closely defined, but a typical unit
might have an interbase resistance of
6kQ, an intrinsic stand-off ratio of
0.6, a maximum interbase voltage
of 30, and a maximum total power
dissipation of 0.5 watt.

Editor’s Note

Unijunction transistors are available in the
U.K. from International General Electric
Company of Néw York Ltd., Lincoln House,
296-302 High Holborn, London, W.C.1.
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Transistor Gircuit

Sir Douglas Halil,
K.C.M.G., B.A. (Oxon.)

By operating a single transistor as a- common collector amplifier at

r.f.. and as a common base amplifier at a.f., the “Autoflex” circuit

proposed here is capable of offering significant advantages over con-
ventional reflexed configurations.

HE COMMON BASE TRANSISTOR

amplifier has a very low input

impedance, and a very high
output impedance. Provided the
collector load is high and is not
damped by the following transistor,
very high amplification of voltage
can be obtained. There is no current
amplification. Conversely, the com-
mon collector amplifier can have a
very high input impedance with a
low output impedance. With a
high input impedance, and provided
the output load is not too small,
a high amplification of current can
be obtained. There is no amplifica-
tion of voltage. The output of a
common collector amplifier and the
input of a common base amplifier
both occur between the emitter
and earth.

It appeared to the author that
these facts should make it possible
to arrange a transistor with a high
input impedance for high frequency

. 9V
£
TR}
3 QOutput
Sy
Ly Lo b +
#VCI Dy =C3
<
g 1= e
Ro
'—AMW—=~Base bias
Fig. 1. The basic “Autoflex
circuit
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current, and a high output impedance
for rectified low frequency current
and that this, with suitable loads,
should form a very sensitive arrange-
ment. This supposition was borne
out in practice, and Fig. 1 shows
the basic details of a circuit which
has been given the name “Autoflex”
for reasons which should become
apparent. It will be seen that TR;
is, in fact, a reflex amplifier, though
it is different from all others in
that the coupling back of the low
frequency” signal, after demodula-
tion, takes place automatically and
without the need for coupling

components. The result is extremely-

simple and very efficient, since
losses are minimised.

Circuit Operation

At radio frequencies TR; in
Fig. 1is a common collector amplifier
with the whole of a sharply tuned
circuit as the input load. The
collector is at earth potential at
radio frequencies due to Ci;, and
the high frequency output appears
across Dj;. D; rectifies the signal
and then functions as a load for
audio frequencies. TR; now be-
comes an audio frequency, common
base, amplifier. At these frequencies
the base is at earth potential due
to C;, and the amplified result
appears across Rj;, which may
be a resistor, as shown, or an
inductor. If it is a resistor it has
the unusually high value of 47kQ.
An inductor should have a value of
about 250 H. Reaction is provided
by coupling back a portion of
the high frequency signal. As the
slider of VR; moves downwards,
the reaction coil is progressively
short-circuited and full control re-
sults. At zero setting, the reaction
coil is completely -short-circuited
and this effectively prevents the

www.americanradiohistorv.com

main winding from picking up any
signal. Many constructors will have
experienced the drastic result of a
shorted turn on a frame aerial
or of a loop of wire on a ferrite
rod aerial.

With a 47kQ resistor, TR; has
to function with from 1 to 2 volts
between collector and emitter, and
with a current of only about 100
to 150uA. It is essential that it
should be a MATI101, which func-
tions excellently with this minute
power.

The frame or ferrite aerial should
be arranged so that the medium
wave reaction coil has one quarter
of the turns of the main winding.
For the long wave winding the
reaction coil should have one sixth
of the number of turns of the main
loading coil. Some standard ferrite
rod aerials will function using the
base winding as a reaction coil;
but with others the coupling coil
may prove to be too small, particular-
ly on the medium wave band.
Provided frame aerials are used,
well separated from each other,
there is no need to short-circuit
the long wave reaction coil when
medium waves are being received.

"But if a ferrite rod is used either

the medium and long wave coils
should be quite separate and the
live ends of the coils should connect
to a 2-pole 2-way wavechange
switch, or two rods should .be used
with both long wave windings
short-circuited when listening on
medium waves. In the prototypes,
fairly large frame aerials. are used
measuring 14 x 7in in the one case,
and 11 x 1lin in the other. Using
the annotation in Fig. 2, L; consists
of 12 turns of 32 s.w.g. wire and L,
has 3 turns of 38 s.w.g. wire. L;
is wound with 36 turns of 38 s.w.g.
wire and L4 with 6 turns of the same
gauge wire. It may be found neces-
sary to remove one turn from L;
if it is wished to receive the Third
programme on 194 metres. There
is no phase change through TR;,
so that the top end of L, is taken
to VR; and the lower end to earth.
This is the opposite arrangement
to that required in a reaction coil
in the collector circuit of-an orthodox
common emitter amplifier.

Practical Form

Fig. 2 shows a practical form of
the ‘“‘Autoflex” circuit followed
by two further stages of low fre-
quency amplification. This circuit

ill provide excellent loudspeaker
results from a number of stations.
On test in South Devon, 33 stations
were received on the loudspeaker
in the course of half an hour, using
the frame aerials described.

THE RADIO CONSTRUCTOR.



Components List
(Fig. 2)

Resistors
(All fixed resistors 109 } watt)
R; 47kQ

R, 27Q
Ry 75Q
Ry 1kQ

VR; 5k potentiometer, linear

Capacitors
C; 100uF electrolytic, 6V wkg.
C, 0.01uF
C; 1,000pF
Cs O.1pF
Cs 100uF electrolytic, 6V wkg.
500pF variable

Inductors
Ly, 2,3, 4 (See text)
T; Output transformer, 19.4:1,
Rex LT700 (Henry’s
Radio Ltd.)

Semiconductors
TR; MATI101
TR, OC72
TR3 OC72
D; OASl

Switch
S1, 2 3-pole 3-way (see text)

Because it is necessary for the
collector load of TR; to be main-
tained at a high value, TRy is a
common collector amplifier. As
most of the voltage available is
dropped across R;, direct coupling
to TR, is an easy matter. TR will
take slightly more than 1mA,
resulting in a voltage drop across
R4 of a little over 1 volt. TRj, a
common emitter amplifier, is there-
fore suitably fed direct from R4. Ry
plus R3 provides a suitable resistance
to limit the collector current of TRj
to about 10 or 11mA. R, and Rj
are also of suitable value to provide
a tapping point for base bias for
TR;. Stabilisation is excellent. If
TR3 tends to take more current,
there is a larger voltage drop across
R;. This increases the consumption
of TR;, its base becoming more
negative.  More voltage is then
dropped across R; so that the base
of TR, becomes more positive. This
reduces the voltage drop across Ru.
The base of TR3 then becomes more
positive and the current consumption
of TR is therefore reduced. Stabili-
sation is so good that, in practice,
there can be quite wide discrepancies
in the values of the various resistors
and in the characteristics of D and
the transistors with only a very
small change in the current con-
sumption of the three transistors.

To sum up the circuit of Fig. 2, it
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Fig. 2. A complete 3-transistor receiver employing the “‘Autoflex” circuit

consists of a common collector high
frequency amplifier followed by a
diode detector. There are then three
stages of low frequency amplification
which are common base, common
collector and common emitter
respectively.

Reaction should be beautifully
smooth and free from backlash and
great sensitivity should be obtained
at the point of oscillation, which will
occur when VR; is set at a point
about 60 degrees or so from
maximum. It will be found that this
position remains remarkably con-
stant for a large part of the wave
range covered. If there is any
instability in the reaction circuit it
will probably be due to r.f. currents
in the wrong places. C4 should be
checked for sound connections and
the position and orientation of Ty
should be checked. It may be found
that a reversal of the leads of either
the primary or secondary of T; may
stop unwanted oscillation if this is
due, as it can be, to interaction
between T; and the frame aerial.

Choke Coupling

TR; can be made even more
efficient by adopting choke coupling
between it and TR, thus maintaining
a high impedance load but in-
creasing the voltage available for
TR; from under 2 to over 8. A very
sensitive and economical receiver
can be made by feeding this arrange-
ment into a modified form of the
“Economical Amplifier”” recently
described in this journal.* The
resultant 4-transistor circuit is shown

* Sir Douglas Hall. “An Economical
Amplifier and Variable Inductance Tuner”
The Radio Constructor, January 1964.
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in Fig. 3. As there is plenty of
amplification available, resistance
coupling is used between TRj3 and
TR4 and negative feedback provided
by Ri1. The output tramsistor has
its standing current slightly increased
by reducing the negative arm of the
base bias potentiometer from 150kQ
to 100kQ. Standing current for the
whole receiver becomes a little over
4mA, with an average consumption
at full volume, of about 7mA.

Lg is a Radiospares 5:1 “Midget”
intervalve transformer with the two
windings in series, the two centre
leads being joined together. Coup-
ling is through Cs, Rja providing
bias for the base of TR2. A potentio-
meter network is not practicable for
this purpose as it would damp L¢
too heavily, but. with R4 in the
emitter lead of TR, there is little risk
of thermal runaway.

R; and Rj are changed in value to
R,a and Rji, respectively to main-
tain correct bias for TR; and TRa.
TR; is fed directly by R4 and is an
OC72 rather than the OC44 specified
in the previous article on the
amplifier, as this transistor does not
now have to amplify at high
frequency. C; is added to bypass
unwanted r.f. currents, and Rs and
Cs serve to decouple the two pair
of transistors. Without these
components there may be instability
as the battery runs down.

Ls is an anti-breakthrough choke
of 2.5mH. It is arranged to be in
circuit on the long waveband but is
short-circuited when medium waves
are being received. This was found
to be necessary owing to break-
through of the local station (West on
285 metres) at a reading of about
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Fig. 3. A 4-transformer version, incorporating an economy amplifier section

1,700 metres. With the 3-transistor
circuit, breakthrough was barely
perceptible but it will be seen that a
3:pole 3-way switch is specified in the
main Components List so that the
choke can be included in the circuit
in Fig. 2 if it is found to be necessary.

In the original amplifier circuit the
secondary of an interstage trans-
former was used to ensure that the
correct d.c. voltage was available to
increase the base bias of TR4 with
an increase in the signal. With
resistance coupling it was found
necessary to modify this arrange-
ment, and, although the same trans-
former is used, a Rex LT44, the
larger primary winding is now used.
This is shunted by a 4.7kQ resistor
and this arrangement results in a
correct relationship being maintained
between a.c. and d.c. voltages. The
primary winding of the LT44 trans-
former appears as L; in Fig. 3 and
it will be seen that this choke, with
Rjo across it, offers less impedance
to d.c. voltages than it does to the
signal which is, of course, a.c. It
also acts to some extent as a tone
.control, as impedance is greater for
the higher audio frequencies than
for the lower notes.-

With four low frequency ampli-
fying stages there is always the risk
of instability and the exact position-
ing of T in relationship to the frame
aerials—particularly the long wave
frame—may prove important. It is
recommended that T; be wired up
but not mounted until its best
position and angle has been found
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by experiment. It may be found that
it will need to be fixed at an angle of
45 degrees to the long wave frame
aerial in order to ensure stability and
freedom from distortion due to
-uncontrolled positive feedback.

As all the components for the
3-transistor version, with the excep-
tion of R;, R> and Rj, are required
for the circuit in Fig. 3, it is useful
to build the 3-transistor set first and
then, when it is working nicely, add
the extra components, bearing in
mind that it may be necessary to
move T if oscillation or distortion
takes place. Planning the layout can
quite easily take this scheme into
account.

Two-Transistor Version

The “Autoflex circuit is so
sensitive that it is possible to obtain
excellent loudspeaker results from
local stations, and reasonable “‘bed-
side” volume from a number of
others, using only two transistors
together with 6in ferrite rods as the
only means of pick-up.

For the 2-transistor version shown
in Fig. 4, it is essential for the second
transistor to be a common emitter
amplifier in order to obtain the
necessary gain and power to drive
a loudspeaker. Also, the speaker
should be a high flux type, and not
too small. A difficulty is encountered
in that the output impedance of
TR is of the order of 1IMQ, whereas
the input impedance of TR, wired
as a common emitter amplifier, is
only about 1kQ. The problem is
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Components List
(Fig. 3)
These components are additional to,
or replace, those listed for Fig. 2.

Resistors
(All fixed resistors 10% 1 watt)

Rija 150kQ (replaces Ry)

Rza 2209 (replaces Ryp)

Riz; 680Q (replaces R3)

Rs; 1kQ

Rg 100kQ

R7; 3.9kQ

R 15Q

Ro 2.7kQ

Rio 4.7kQ

Rj; 22kQ
Capacitors

Cs 0.1

C; 0.01pF

Cs  100uF electrolytic, 12V wkg.

Cy  4uF electrolytic, 6V wkg.
Inductors

Ls 2.5mH choke (Repanco)

L¢ 5:1 midget intervalve trans-
former (Radiospares)
L; Transistor transformer,
4.47:1 (see text) Rex LT44
(Henry’s Radio Ltd.)
Semiconductors
0C72
D, OAS81

solved by using a special transformer,
made by Ardente, which has a
primary inductance of 250H, and a
ratio of 32:1. The 1mpedance ratio
is thus about 1,000:1, which is
exactly what is needed. . Not only is
proper matching achieved, but TR;
1s enabled to give very high amplifica-
tion with a. high impedance in its
collector circuit which is virtually
unchanged by TR,. This amplifica-
tion is of voltage, but a current gain
of 32 times is provided by the trans-
former, and power is thus available
to drive TR>.

The Ardente D102 is designed for
matching a crystal microphone to a
common emitter amplifier, and with
its large primary winding only a very
small current can be handled before
saturation sets in. Experiment
showed that from 70 to 90pA was
the optimum current to ensure a
good inductance value coupled with

good amplification by TRy, and the
blas resistors have to be selected
accordmgly The current taken by
TR; is less than that taken in the
circuits in Figs. 2 and 3, but the
voltage available rises to over 8, as
with the choke coupling in Fig. 3,
and TR; will load TR fully without
distress.

The current drawn by TR; is fairly
critical for best results, and although
2.7kQ for R; will probably work
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Components List
(Fig. 4)
Resistors
(All fixed resistors 10%; } watt).
R;  (See text)

Rz 68kQ
R3 1kQ
R4 15kQ
Rs 56Q

Rs (See text)
VR; 5kQ potentiometer, linear

Capacitors
C1  0.01pF
C; 1,000pF

C3s  100pF electrolytic, 6V wkg.
Cs  100pF electrolytic, 6V wkeg.
Cs  100uF electrolytic, 6V wkg.
Cs  100uF electrolytic, 6V wkg.
VC; 100pF variable

Inductors

L1, 2, 3, 4 (See text)

Ls 2.5mH choke (Repanco)

Ti1 Transformer, 32:1, type
D102 (Ardente)

T, Output transformer, 19.4:1,
Rex LT700 (Henry’s
Radio Ltd.)

Semiconductors
TR; MATI101
TR, OC72
D; OAS1

Switch
S1, 2,3 3-pole 3-way

with any specimens of MAT101 and
OAS8]1, it is preferable for a SkQ
pre-set variable resistor to be used.
Ideally a microammeter should be
connected in the collector circuit and
Ry adjusted for a reading of 80uA.
But adjustment can also be made by
ear. Too high a current value will
produce thin results with no bass.
Too low a value will reduce amplifi-
cation and make it necessary to
advance the reaction control exces-
sively to obtain oscillation.

Similar frame aerials to those
described can be used, with a S00pF
tuning capacitor, but the prototype
uses 6in ferrite rods of gin diameter,
one for each waveband. L; consists
of 80 turns and Ly of 20 turns of
32 s.w.g. enamelled wire. The
windings are separated by ith in.
L3 and L4 consist of 400 turns and
70 turns respectively of 38 s.w.g.

ARAAA

|
oL+

S1:5253 ganged

53.;:1_

I-off 2-MW 3-LW
Fig. 4. Using the “Autoflex” circuit in a 2-transistor receiver

enamelled wire and are also separated
by 4 in. Al windings are close
wound. These aerials will be found
to tune from about 190 to about 465
metres and from 1,100 to over 2,000
metres respectively with a 100pF
tuning capacitor. The L/C ratio is
excellent and the larger than normal
windings provide good pick-up.
The rod aerials can, of-course, be
used with the circuits in Figs. 2 and 3,
VC; then becoming 100pF instead
of 500pF. However, sensitivity is
rather less than with the large frame
aerials specified.

Cs, Rs and Ls are optional com-
ponents which can be included to
provide positive feedback at low
frequency, the feedback rising as the
frequency falls. Their inclusion
provides a really useful degree of
extra amplification, particularly of
the low notes, and helps to compen-
sate for the lack of a third transistor.
R¢ should be about 10Q. The right
way to connect the secondary of Tp
must be found by experiment. If it
is found that there is instability,
which will take place at a lowish
frequency, Rg should be increased in
value to about 15 or 20Q. If there
is space, Rg can be in the form of a

small wirewound potentiometer with
a resistance of about 50Q. It will
then form a useful variable base
boost control and will be found
particularly handy with weak signals
which can be brought up to the.
point of instability.

The power output of the 2-

transistor version is cut to about
18 milliwatts, which will be found
quite adequate with a sensitive loud-
speaker, and results in a modest
power consumption of 6mA from a
9 volt battery.
_ To sum up, the 3-transistor set in
Fig. 2 is highly efficient and very
simple and cheap to build. The
4-transistor version has an unusual
degree of sensitivity with excellent
economy and good output, ample
for a large room or for use in the
garden. Quality is very good. The
2-transistor set makes a very efficient
little receiver which will give more
than local station results. But it
costs more than the- 3-transistor
version, unless the Ardente trans-
former is already to hand, and it is
not so sensitive, unless it is used with
one of the large frame aerials,
whereupon it will give comparable
sensitivity.

REGION 16. R.S.G.B. ORDINARY REGIONAL MEETING

The meeting referred to above will be held at Great Yarmouth on Sunday, 14th June.
will be the New Power Station on the South Downs.

it is proposed to arrange for:

An exhibition of home built equipment.

An exhibition of manufacturers equipment.

A Raynet stand—type of equipment used.

A lecture on Astronomy by Major West, B.Sc., F.R.A.S.

A minor Rally with prizes.
A buffet tea.

The venue of the meeting

In addition to the business meeting which commences at 2.45 p.m.

Particulars from: Mr. L. A. Jackson (G3HPR), 8 Arnott Avenue, Gorleston, Great Yarmouth.
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THE NEW DUAL-STANDARD TV SETS

By Gordon ). King, Assoc. Brit. L.R.E., M.T.S., M.L.P.R.E.

PART 2

This is the second article in our series on 405-625 line television receivers, and it deals with
the different transmission characteristics together with the i.f. responses needed to accommodate
them.

Transmission Characteristics
T WILL BE RECALLED THAT LAST MONTH WE
investigated the parameters of the 405 and 625
signals. This month we start by examining the
transmission characteristics of the 625 signal and
see how they compare with those of the 405 signal.

Fig. 5 shows the 625 signal as it leaves the trans-
mitter. It should be understood that this diagram
does not represent response curves or response
characteristics in the true sense of the word. The
sound and vision carriers alone, of course, have no
width at all, and it is only when modulation is
applied to the carriers that the signals expand to a
maximum as governed by the high order sidebands.

These curves provide, therefore, an idea of how
the sound and vision signals expand from their
carriers in terms of sidebands when audio and video
modulation is applied.

Two distinct features are highlighted in Fig. 5.
One is- that the sound carrier is 6 Mc/s above the
frequency of the vision carrier (this parameter was
dealt with last month) and the second is that the
lower sidebands of the vision signal are considerably
suppressed at the transmitter so that these expand
to little more than 1.25 Mc/s, as the diagram shows.

Vision Sound
cartier cartier
!
|
!
! W i
AN
Suppressed |
lower sideband = | = &850 e — -
1-225Mc/s g
—6Mcfs — =
O-2Mc/'s~J -
8Mck

Frequency increasing

Fig. 5. Transmission characteristics of the 625 line
signal
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The channel width for the sound and vision
modulated signals is 8 Mc/s, and the video sidebands
extend to a maximum of about 5.5 Mc/s.

Fig. 6 shows the 405 line signal as it leaves the
transmitter. This characteristic is probably well
known but, for the sake of completeness and com-
parison we shall briefly look at it again here.

This time the sound carrier is 3.5 Mc/s below the
vision carrier, the higher sidebands of the vision
signal are suppressed so that they rise to little more
than about 0.75 Mc/s on the high-frequency side of
the vision carrier, the video sidebands extend to a
maximum of about 3 Mc/s and the overall channel
width is 5 Mc/s. At this stage it is worth while to
compare the two diagrams so that the differences
can be brought to mind.

Last month we saw that the 625 signals are in
Great Britain accommodated in the u.h.f. bands
(Bands IV and V) and that the 405 signals are
accommodated in the v.h.f. bands (Bands I and III).
In Eire 625 signals are transmitted in the v.hf.
bands only, and the 8 Mc/s 625 channels are known
by letters instead of by numbers. There are three
625 channels in Band I (Channels A, B and C) and
six in Band III (Channels D, E, F, G, H and I).
Band I in FEire is the same as in Great Britain and
carries five 405 signals, but Band III extends to
about 220 Mc/s and carries nine 405 signals.

Dual standard sets are thus employed in Eire, but
they differ from their British counterparts in that a
u.h.f. tuner is not necessary.

Tuners ‘

A British dual standard receiver (note that multi-
standard sets are in use over several standards in
Europe) accepts and selects the required v.h.f.
channel by means of a v.h.f. tuner, and the u.h.f.
channel by means of a u.h.f. tuner.

The “standard change” switch in such a receiver
selects the appropriate tuner by applying h.t.
voltage to the tuner required and removing the
supply from the tuner not in use at the time.

It is sometimes dual standard practice to adopt the
mixer section of the v.h.f. tuner as an additional i.f,
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amplifier stage on the 625 line standard. In this
event, the “standard change’ switch breaks the h.t.
supply to the v.h.f. rf amplifier valve and local
oscillator while switching the u.h.f. tuner i.f. output
to the signal grid circuit of the v.h.f. mixer valve
when it is in the “625” position. The diagram in
Fig. 7 makes this point clear.

LF. Signals

The signal from the output of either tuner, there-

fore, is_at the appropriate intermediate frequency.
On the 405 line v.h.f. channels, the standard inter-
mediate frequencies of 38.15 Mc/s sound and
34.65 Mc/s vision are used, while on the 625 u.h.f.
channels the ‘“standard” intermediate frequencies
are 33.5 Mc/s sound and 39.5 Mc/s vision.
A reversal of sound and vision frequencies is thus
attained on both standards due to the fact that the
local oscillator of each tuner is working above the
signal frequency (that is, the oscillator works at the
i.f. above the carrier frequency). It will be recalled
that at carrier frequency the sound frequency
relative to the vision frequency is low on 405 lines
and high on 625 lines. (See Figs. 5 and 6.)

The “standard” intermediate frequencies were
chosen after considerable research into the possi-
bilities of pattern interference arising from harmonics
and beat effects.

At this juncture it is as well to have in mind that
the sound i.f. is rarely exploited on the 625 standard
in the same way as it is on the 405 standard. This
is because a technique known as ‘‘intercarrier
sound” is used on 625 lines. Both the sound and
vision signals (at i.f.) are passed through a common
amplifier stage and arrive together at the vision
detector. Filter circuits are arranged so that the
sound i.f. signal is some thirty times below the level
of the vision signal at the detector. The two signals
then heterodyne or ‘“beat” together, and form a
new signal whose frequency is equal to the difference
between the sound and vision carrier frequencies.
This is, of course, 6 Mc/s.

-The 6 Mc/s intercarrier signal is filtered out and
amplitude limited before being applied to the f.m.
detector in the sound channel. It will be understood
that the signal is modulated both at a.m. due to
the vision signal and at f.m. due to the sound signal.
The a.m. is suppressed by the limiting action while
the f.m. is discriminated in the usual manner. We
shall consider the intercarrier technique in greater
detail later.

It is clear that the response of the i.f. channel must
differ considerably to accommodate the two signals.
The difference is achieved by a process of switching.
The general practice is the employment of a long
slider-type switch which extends the length of the
chassis with sections positioned at points close to
the various circuits which need switching to cater
for the two signals. The switch is often mechanically
coupled to the v.h.f. tuner, so that when this is set
to the “u.h.f.” position the switch sections change
over to the “625” position. On the v.h.f. channels
the switch remains in the ‘405 position.

It is interesting to. note that on some models it is
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Fig. 6. Transmission characteristics of the 405 'line
signal. These should be compared with the 625-fine
characteristics in Fig. 5

possible to arrange the switching so that the circuits
can be switched to the 625 condition even when the
tuner is set to one of the v.h.f. channels. This, of
course, is the usual arrangement on sets.designed
for use in Eire; but in Great Britain the same
arrangement may be required when a set is operated
from a coaxial relay system, for with such systems
it is not possible to distribute the signals at u.h.f.
It is necessary at the aerial station to translate the
u.h.f. signals to an unused channel in Band I or
Band III and then distribute them in the ordinary
way at v.h.f.

It will be understood that the signal losses in
coaxial cable rise as the square-root of the frequency
increases (approximately). Thus, if a 100 yards of
cable has a loss of, say, 10dB at 50 Mc/s, then the
loss at 450 Mc/s (9 times the frequency) will be
3 times 10dB, or 30dB. Hence, the distribution loss
at u.h.f. would be far too great to handle on a relay
system.

HT +
(From UHF tuner )

S |F input

Closed ‘625’ only
405’ *

Pl
AMAA
YVYV

L.E out,
RF amplitier Mixer : g
|
|
]
[
|
i Local }
! VHE TUNER oscillator {
i |
A |
1

Fig. 7. The ‘“‘mixer” section of v.h.f. tuners is
sometimes used as an extra i.f. amplifier on the 625
standard. On 625 lines switch S opens and mutes the
v.h.f. r.f. amplifier and local oscillator, whilst the
u.h.f. i.f. signals are fed to the input of the mixer.
Resistor R across the switch maintains a very small
flow of current to avoid *‘cathode poisoning’® of the
r.f. and oscillator valves
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34-65Mc/s 3815Mc/s

Fig. 8. The vision i.f. channel response characteristics
for a 405 signal. Note that rejectors cause the
response to dip to a very high value of attenuation at
the sound carrier (i.f.) frequency. The broken-line
curve shows the response of the sound i.f. channel

This extra high uw.h.f. loss is also very important
so far as the u.h.f. aerial feeder is concerned. It
is essential that good quality, low-loss coaxial cable
be used on all u.h.f. aerial installations, for that
extra 2 or 3dB of signal can make all the difference
so far as picture grain is concerned.

LF. Stages

Now to get back to the if. stages again! Fig. 8
shows the kind of response required in the if.
channel to cater for the 405 signal. This is the
well-known vision if. response curve, with the
vision carrier falling at the 6dB point on the sloping
side of the curve. The reason for this is to compen-
sate for the double modulation power in the side-
bands up to 0.75 Mc/s (see Fig. 6). It is not possible,
of course, to completely eliminate the upper side-
bands of the vision signal at the transmitter. The
small amount of sidebands remaining (up to
0.75 Mc/s in the 405 case) is called the “vestigial
sideband”, just a vestige (or trace) of the upper
sidebands remains. Clearly, then, both the upper
and lower sidebands of the vision signal appear at
the vision detector up to 0.75 Mc/s, while after
0.75 Mc/s only the lower sidebands are present.
To avoid over-emphasis of the low video frequencies
the vision carrier is put at the 6dB point on the
vision response curve,

The tuned circuits are designed and tuned so that
the curve has a width of about 3 Mc/s to maintain
relatively constant amplification of the video
sideband frequencies from low to high. At the
sound if. the response dips down to a high value
of attenuation (60dB or so) to prevent sound-on-
vision interference. The sound i.f. channel is tuned
to this same frequency, and the response in that
section of the receiver is shown by the broken line
curve. Other relevant frequencies are also shown
on the diagram.

Fig. 9 shows the kind of response required in the
i.f. channel to cater for-the 625 signal. Here again
the vision carrier is drranged to fail on the sloping
side of the curve, but this time at the high-frequency
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Fig. 9. The vision i.f. response characteristics for a

625 signal. The sound carrier is permitted to pass

through the channel at reduced response (about 30dB

down) as the diagram shows. The beat of the sound

and vision carriers at the vision detector produces the
intercarrier signal at 6 Mc/s

end (since the sidebands suppressed on the 625
signal are opposite to those suppressed on the 405
signal). It will be seen that the curve has a width
of about 5.5 Mc/s to accommodate the higher order
sidebands of the higher definition 625 line trans-
missions. :

A point to note is that the response is maintained
even at the sound if. Actually, the dip at that
frequency is in the order of 30dB to provide the most
desirable ratio of sound to vision signal at the
vision detector. Too great a sound signal level can
produce severe harmonic distortion while too little:
signal can result in an effect called “intercarrier
buzz”, about which we shall have more to say
later on.

On the 625 standard the 405 line 38.15 Mcfs
sound if. is not used, and the sound i.f. channel is
switched to respond to the 6 Mc/s intercarrier
signal.

A British dual standard set, therefore, is designed
in such a way that the vision i.f. response characteris-
tics can easily be switched to match those shown in
Figs. 8 and 9. Next month we shall see how filter
circuits are used to suppress the response for 405
line working, the channel essentially being designed
for the 625 signal.

The sound channel sometimes takes the form of
the if. stages in an A.M./F.M. receiver where
series-connected tuned filters and transformers are
employed in the grid and anode circuits. By careful
design, and since the frequencies are sufficiently far
removed from each other, the sound channel is
made responsive to the 405 sound i.f. of 38.15 Mc/s
and the 625 intercarrier frequency of 6 Mc/s, often
without any switching at all; but this is another
section of the circuit that will have to be considered
in a future article.

(To be continued)

Author’s Note

The writer would like to refer to an error which
cropped up in Part 1 (May issue) of this series. The
Belling and Lee aerial illustrated was referred to as
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“two arrays stacked”. This is incorrect since the
picture shows a broadside array, i.e. aerials side-by-
side. “Stacked array” is the term given when
aerials are placed one above the other.

Belling and Lee do, of course, produce a stacked
broadside array of four aerials. The writer's
apologies go to Belling and Lee Limited for this
mis-statement.

Another point in the article which should be
clarified is the statement “w.h.f. aerials have an
inherently wider bandwidth than comparable v.h.f.

aerials.”” This is true of “practical” aerials, for the
bandwidth of an aerial is a function of the diameter-
to-length ratio of the elements—the larger this ratio
the wider the bandwidth. On u.h.f. aerials of small
length this ratio is exceptionally large as also, then,
is the bandwidth.

An aerial at uh.f. with the same length-to-
diameter ratio as an aerial at v.h.f. would have a
bandwidth equal to that of the latter. The addition
of the reflector and directors tends to reduce the
bandwidth while sharpening the beamwidth.

RADIO TOPICS . ..
by Recorder

NOTICE, WITH SOME PLEASURE,
that the Ministry of Education
has recently awarded a grant of
£9,000 for further studies on the
LT.A. The I.T.A., I must hasten to
add, does not refer to the Indepen-
dent Television Authority, but to Sir
James Pitman’s Initial Teaching
Alphabet for use in infants’ schools,
Many readers will recall that this
alphabet has been referred to from
time to time in the popular press,
and that it consists of 44 symbols.
each of which represents one of the
individual sounds which appear in
the English language. These symbols
are, also, very similar to the letters
they replace in our normal written
alphabet.

The First Hurdle

The great advantage offered by the
Pitman alphabet is that it ailows
children to find a new dimension of
expression in which the sounds they
utter can be translated directly, and
without any further complication,
into symbols written on paper. This
is not the same as occurs when
children first encounter the standard
alphabet. “The cat sat on the mat”
does not raise any difficulties to the
young mind, but things become very
much harder when that same young
mind has to carry on to words such
as “hook” and “hoop”. Why, asks
the child, should the “00” in the one
word sound different from the “00”
in the other word? When this
encounter is followed by that
shockingly aberrant group—*‘tough”,
“cough”, “dough”, “bough” and
“thorough”—many an infantile
brain finds the illogicalities in the
different spellings too difficult to be
grasped at one step.

What the child wants to do at the
very beginning is to investigate the
exciting new field of converting
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sounds to symbols and back again.
But when he discovers that symbols
alone are not enough and that he has
also to remember a group of symbols
for almost every word he encounters,
the initial hurdle of going straight
from speech to paper becomes very
much more difficult to overcome
than it ought to be. Indeed, some
children become so disheartened at
the outset that they may pass all the
way through life with an almost
complete inability to transpose
speech to writing and writing to
speech.

The beauty of the Pitman approach
is that the first hurdle is overcome
almost painlessly, because the child
does not have to immediately tackle
the irregularities and exceptions
which make up the written English
language.

After having become familiar with
the Pitman symbols, the child has
next to transfer to the normal
alphabet. According to reports, this
process of transition is extremely
simple. The child who has mastered
the Pitman alphabet is surrounded
by newspapers, magazines and books,
and these all have normal alphabet
symbols which are very close to those
he has learned already. The result
is that he soon finds himself reading
these symbols and, later, writing
them down. He can attack the
normal alphabet symbols with con-
fidence because the mental “‘block”
which they might otherwise produce
has been smoothed over by the
Initial Training Alphabet.

Investigations in over 200 schools
have shown that the new alphabet
results in a 300% improvement in
reading ability as compared with the
more conventional methods of teach-
ing. It is these results which have
caused the Ministry of Education to
give its blessing to the new alphabet,
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it had been hitherto.

together with its grant for £9,000.*

I refer to this brief history of the
Pitman alphabet not only because of
its own interest but also because it
provides a number of intriguing
parallels with our own specialised
field of radio and electronics.

Starting in Electronics

To take an example, the method
adopted in Pitman alphabet teaching
bears a very close similarity to the
manner in which quite a lot of us
started off in electronics.

I feel certain that many established
professional engineers managed to
pick up an initial semi-practical
concept of electronics at a very early
age by knocking up simple radios,
working from magazine articles or
kit designs. They would then be
delighted to find that their mysterious
assemblies produced music and
speech as soon as they were switched
on. I can always remember my own
pleasure when the first set I ever
made, a single-valve battery job with
reaction, started to give results as
soon as I connected up the batteries.
At that time it was practice first and
blow the theory! It was only after I

e more ambitious and wanted
to design my own equipment that the
theory became more interesting than
From that
moment, practice and theory ad-
vanced hand-in-hand.

We have, thus, an analogy with the
Pitman alphabet technique. The
newcomer to electronics looks doubt-
fully at the unfamiliar bits and
pieces he has acquired, and privately
doubts that he will ever be able to
put them together in such a manner
that they will actually work. Never-

* Although I cannot help but cynically
wonder what salary and overhead costs, com-
pared with £9,000, were incurred by the
good Ministry in reaching its decision.
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theless, he tries, and the finished job
does work. So the first hurdle is
overcome, and the process gives the
newcomer the confidence he needs to
delve further into the subject, in just
the same manner as the child
embarking on reading and writing is
given confidence by means of a set
of written symbols which similarly
work.

Another pertinent point about the
Pitman alphabet is that it brings into
prominence the use of symbols
themselves. In the course of my
work I frequently scan the pages of
a fuirly large number of radio and
electronic magazines which are pub-
lished throughout the world. These
come from Western Europe, from
North and South America, from
Australia and New Zealand, and
from the Iron Curtain countries.
I take no pride in my linguistic
ability, and I must confess that the
written text in those magazines
which are not printed in English is
quite often beyond my powers of
immediate translation. But for much
of the time this doesn’t matter
because the text is almost always
accompanied by circuit diagrams,
and circuit diagrams are the same the
whole world over! There are some
minor dissimilarities in presentation
between countries, admittedly, but
these do not cause any serious
difficulty. Many Continental circuit
diagrams, for example, show the
cathode of a valve as a round blob
instead of using the shape which we
employ in this country. Resistors
have a tendency to appear as
rectangles; but this, again, is only a
minor point. So far as the newer
devices .are concerned, all countries
seem to be in agreement. Everyone
for instance, shows a p.n.p. tran-
sistor in the same form as we do,
with the emitter arrow pointing
towards the base, and an n.p.n.
transistor with the emitter arrow
pointing away from the base. The
main discrepancies to watch out for
lie in the Continental habit of using
a comma to depict the decimal point
when showing component values,
and of using the abbreviation ‘“nF”
(for “nanofarad”) for some values of
capacitance. (A nanofarad, by the
way, is half-way between a micro-
farad and a picofarad. It equals
0.001pF, or 1,000pF.)

Whilst language may be a bar
between countries, circuit diagrams
offer a means of instant communica-
tion. '

Style

A further point is concerned with
the use of the written word itself.
This applies to ourselves, in par-
ticular, because of our necessary
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reading of technical articles and
technical books.

As readers will know, different
authors employ different techniques
to put over their subjects. Some
writers use a very breezy style, whilst
others rely on a completely formal
dissertation of the facts. There are
many variations on these two ex-
tremes, and many graduations
between them. Occasionally, one
encounters an author who allows a
strong personal opinion to obtrude
into a technical text, and this is by
no means a bad thing if the pre-
sentation of his main theme does not
suffer as a result.

So far as I, myself, am concerned,
I can read with pleasure any technical
article or book on a subject in which
I am interested regardless of the
author’s style, provided that he
itroduces his topics in logical order,
does not make the assumption that
I know as much about the subject as

‘he does (otherwise, why should I be

reading him?), and is accurate.

Sometimes one bumps into an
author who has the delightful habit
of occasionally inserting a com-
pletely unsuspected gag into what is
otherwise a conventional and sober
text. A typical example occurs in a
favourite reference book of mine,
Thermionic Valve Circuits, written by
Emrys Williams (and published by
Pitman at 27s. 6d.). To give an idea
of Professor Williams’s approach we
find, at the end of a three-page
section dealing quite seriously with
flip-flop circuits, the following en-
gaging paragraph.

“The author has not been able to
discover which of that happy
company of radar pioneers was
respomnsible for the inspired title
“Flip-flop”.  “Flip” suggests the
triggering process and “flop” cer-
tainly suggests the precipitate descent
from an unstable state. Attempts to
popularise the (highly logical) names
“Flip-flip” and ‘““Flop-flop” for bi-
stable and free-running circuits
respectively have met with little
success. It seems that there is a level
of flippancy which must not be
exceeded.”

Break-away Design

Illogical as it may sound, the main
reason which has prevented British
TV design emerging from the rut it
has occupied for the last four or five
years has been the introduction of
625 lines. Manufacturers’ research
teams have been so busy with the
design of receivers capable of
working on the two systems that they
haven’t had time to introduce new
developments which are applicable
to any system. Ideas which could,
by now, have been incorporated in
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405-only sets have had to be held
back whilst the more pressing
problems of 625 line reception are
ironed out.

A welcome sign that this state of
affairs is being relegated to the past
is evident in the announcement of
the new 900 series of television
receivers from the Thorn Group
(who produce under a large number
of trade marks, including H.M.V.
and Ferguson). The Thorn “900”
chassis embodies refinements which
represent quite significant changes
from the established - designs of
recent years.

The first innovation is the intro-
duction of an autotransformer to
replace the mains heater dropper.
The total voltage for the heater chain
in the “900” series is of the order of
150, which means that some 90 volts
have to be dropped when operating
from 240 volt supplies. At the
normal heater current of 0.3 amps,
this would represent a dropper
resistor dissipation of 27 watts, all
of which would take place inside the
cabinet. The use of an autotrans-
former obviates this dissipation, and
results in a considerably cooler
chassis. The autotransformer em-
ploys C-cores, incidentally, as also
does the vertical output transformer.

The line output transformer
changes from the conventional con-
struction using two U-cores to a
pot-core assembly. The high in-
ductance offered by the pot-core,
together with a considerable reduc-
tion in leakage reactances, results in
a simple assembly which can be
built into a much smaller {pace than
has previously been the‘case. A
silicon jel impregnant is employed.

Also new is the elimination of the
thermionic e.h.t. rectifier. In the
“900” chassis, e.h.t. rectification is
carried out by three silicon rectifiers
in series, each having a p.i.v. of 7kV.
This confers three advantages at one
step: the thermionic rectifier (a
somewhat unreliable component) is
obviated; the heater winding it
requires on the line output trans-
former is not needed (thereby further
simplifying transformer design); and
there is a considerable reduction in
warm-up time after switching on
before a picture is resolved.

Further features of the design are
the use of a single printed circuit
deck, instead of the multi-deck
assemblies with interconnecting
cables which have become so
familiar lately, and the introduction
of a 2-transistor uw.h.f. tuner. The
latter has an improved noise per-
formance over the valve version, and
is capable of working comfortably in
the lower temperatures which appear
inside the ‘900’ series cabinet.
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Earthing of Consumers’ Electrical

Installations to Water Pipes

The electrical hazards which may arise from the increasing use of non-metallic water mains and water pipes have
been the subject of recent joint discussions between representatives of the Institution of Electrical Engineérs and the
Institution of Water Engineers, and the Councils of the two Institutions have authorised the issue of the following
ioint statement.

Efficient earthing is one of the best means of ensuring freedom from fire and shock in a consumer’s electrical
installation. This earthing is his responsibility but the Electricity Boards will always try to help consumers to ensure
that their installations are satisfactorily earthed.

For new installations, the form of electrical earth to be provided, independently of the water system, will be
determined on the advice of the Electricity Board concerned. In such installations, the water pipes would not form
a part of the electrical earthing system (though they might be bonded to it as a safety precaution) and any change in
them from metallic to non-metallic material would not introduce any electrical hazard.

Many existing electrical installations, however, are earthed only to water pipes and if these pipes, whether under-
ground or in the building, are repaired or replaced with non-metallic materials (e.g. plastics or asbestos-cement) the
earth connection may be rendered ineffective.

No electrical risk is likely to arise where changes in water mains and water pipes are carried out by the local water
supply undertaking, as arrangements exist for liaison between the two supply industries in regard to such changes, and
the consunier will be warned by his Electricity Board if the changes are likely to affect his earthing arrangements.

Where a consumer with an existing installation intends to make alterations or repairs to his water supply system
which may involve the replacement of any part of the system with non-metallic materials, he should ask his Electricity
Board (or other approved Electrical Installation Contractor) to advise whether the earthing of the electrical installation
is likely to be adversely affected, and to carry out tests after the changes have been made in order to ensure that the
earthing remains satisfactory.

If a builder or pfumber carries out for a consumer any such alterations or repairs with non-metallic materials, he
should himself advise the Electricity Board unless the consumer has already done so.

Queries. We regret that we are unabie to answer queries other than those arising from articles-appearing in
this magazine nor can we advise on modifications to equipment described. Queries should be submitted in writing.

Correspondence should be addressed to the Editor, Advertising Manager, Subscription Manager or the Publishers,
as appropriate.

Opinions expressed by contributors are not necessarily those of the Editor or proprietors.

Contributions on constructional matters are invited, especially when they describe the building of particular items
of equipment. Articles should be written on one side of the sheet only and should preferably be typewritten, diagrams
being on separate sheets. Whether handwritten or typewritten, lines should be double-spaced. Diagrams need not
be large or perfectly drawn, as our draughtsmen will re-draw in most cases, but all relevant information should be
included. Photographs should be clear and accompanied by negatives. Details of topical ideas and techniques are
also welcomed and, if the contributor so wishes, will be re-writtén by our staff into article form. All contributions
must be accompanied by a stamped addressed envelope for reply or return, and should bear the sender’s name and
address. Payment is made for all material published.

Production.—Letterpress/contact litho.

Published in Great Britain by the Proprietors and Publishers Data Publications Ltd. 57 Maida Vale London W9
Printed by A. Quick & Co. (Printers) Ltd. Oxford Road Clacton-on-Sea England
Obtainable abroad through the following Collets Subscription Service Continental Publishers & Distributors Ltd William Dawson & Sons Ltd.
Australia and New Zealand Gordon & Gotch Ltd. Electronics Publications (Australia) South Africa Central News Agency Holland ‘‘Radio Electronica”
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A NEW-FRACTICAL wAY
of UNOERSTANDING

RADIO - TELEVISION - ELECTRONICS

Including: Transistors; VHF/FM; Hi-Fi Equipment;
Computers; Servo-Mechs. Test Instruments; Photo-
electrics; Nucleonics; etc.

Radiostructor—an organisation specialising in
electronic training systems—offers a new self-
instructional method using specially designed
equipment on a ‘“‘do-it-yourself” basis. You
learn by building actual equipment with the
big kits of components which we send you.
You advance by simple steps, performing a
whole series of interesting and instructive
experiments—with no complicated mathe-
% AL CIEE = ot matics! Instructional manuals employ the
FOR - - - Your Own Business latest techniques for showing the full story
of electronics in a practical and interesting
way—in fact, you really have fun whilst
learning!

POST NOw" _I
To RADIOSTRUCTOR (Dept. G149), READING, BERKS. |
! Please send brochure, without obligation, to: |

*Name ...

LEADS THE WORLD *Address _ I
IN ELECTRONICS TRAINING

. .. An Absorbing Hobby

(We do not employ representatives) *Block Caps Please |

—— SMALL ADVERTISEMENTS

Use this form for your small advertisement
To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London, W.9
Please insert the following advertisement in the ...............c....... issue of THE RADIO CONSTRUCTOR

16 words at 9d.
= 12/-

ALL WORDING
IN
BLOCK LETTERS
PLEASE

1 enclose remittance of ...
Box

... being payment at 9d. a word. MINIMUM 12/-.
umber, if required, 2/- extra.

NAME
ADDRESS

Copy to be received four weeks prior to publication. Published on the 1s: of every month
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SMALL ADVERTISEMENTS

Rate: 9d. per word. Minimum charge 12/-.

Box No. 2/- extra.

BENTLEY ACOUSTIC
CORPORATION LTD

38 CHALCOT ROAD CHALK FARM LONDON NW1
THE VALVE SPECIALISTS  Telephone PRIMROSE 90!
ALL GOODS LISTED BELOW IN STOCK

90

Advertisements must be prepaid and all copy must
be received by the 4th of the month for insertion
in the following month’s issue. The Publishers
cannot be held liable in any way for printing errors
or omissions, nor can they accept responsibility for
the bona fides of advertisers. (Replies to Box
numbers should be addressed to: Box No. —, The
Radio Constructor, 57 Maida Vale, London, W.9.)

DIRECT TV REPLACEMENTS LTD. Largest stockists
of TV components in the UK. Line output trans-
formers, Frame output transformers, Deflector coils
for most makes. Official sole suppliers for many
set makers. Same day despatch service. Terms
C.0.D. or CW.O. Send S.A.E. for quotes. Day and
night telephone: Gipsy Hill 6166.—126 Hamilton
Road, West Norwood, London, S.E.27.

THE INCORPORATED PRACTITIONERS IN
RADIO AND ELECTRONICS (IP.RE. LTD.
Membership conditions booklet 1s. Sample copy of
LP.R.E. Official Journal 2s. post free.—Dept. D,
Secretary, 32 Kidmore Road, Caversham, Reading,
Berkshire.

SERVICE SHEETS, 1925-1964. From 1s. Catalogue
6,000 models, 1s. 6d. S.A.E. enquiries.—Hamilton
Radio, 13 Western Road, St. Leonards, Sussex.

CATALOGUE No. 15. Government surplus electrical
and radio equipment. Hundreds of items at bargain
prices for the experimenter and research engineer,
2s. 6d. post free. Catalogue cost refunded on purchase
of 50s.—Arthur Sallis Radio Control Ltd., 93 North
Road, Brighton.

S.E.S. SERVICE SHEETS for all Television, Radio,
etc. Lists 1s. 6d. plus S.A.E.—Sun Electrical Services,
38 St. George’s Road, Hastings, Sussex.

METALWORK. All types cabinets, chassis, racks, etc.,
to your specifications.——Philpott’s Metalworks Ltd.,
Chapman Street, Loughborough.

FIND TV SET TROUBLES IN MINUTES from that
great book The Principles of TV Receiver Servicing,
10s. 6d., all book houses and radio wholesalers. If not
in stock from—Dept. D, Secretary, 32 Kidmore
Road, Caversham, Readmg, Berkshire.

KITS, ETC., FACTORY ASSEMBLED. Singles or
quantity production facilities available.—Evans, 83
Vl\llﬁlsall Road, Four Oaks, Sutton Coldfield, Warwick-
shire.

FOR DISCERNING ENTHUSIASTS. A special
service. American transistors: Sprague 2N1742,
14-19dB PG at 200 Mcfs, 24s. 6d.; 2N2398 (T2028),
16-22dB PG at 200 Mcfs, 53s. 9d. Texas 2G403,
7s. 8d.; 2G309, low noise, min. gain 170, 7s. 9d.
RCA 2N3053, NPN silicon fi=100 Mc/s, 15s. 6d.;

2N1184, 25s. 6d.; 2N711 (200 Mcfs), 12s. 9d. S.T.

& C. thermistor R53, 21s. Tunnel diodes. Postage 6d.

C.W.0. Please send 3d. stamp for list.—J. Williams

& Co. (C), 208 Hagley Road, Birmingham 16.

continued on page 789
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OA2  4/616/3012 BJ3|AC/TP 18/-|EL42  7/6)PY8I  5/{MIDGET
OB2 _ 6/-l7B6s  12/6{AZI  5/9lEL81  8/3{PY82  4/9|3ILICON
OZAGT 4/3|7B7  7/-IAZ3)  6/6|EL83  6/9|PY83  5/9[RECTIFIERS
IA7GT 7/9|7C5  7/3|AZ4I  6/6|EL84  4/9|PY88  7/9|Muliard
Ic5 6/3]7C6  6/9(B36_  4/9EL85  7/6[PY800  6/6[3Y100
1G6 __ 6/-[7D6  14/6|BL63 _ 10/6lELBE  7/3[PY8Ol _T/-[ouepue 250
IHSGT 7/917H7  5/9|CCH35 i2/6|EL9]  2/6IRI0  26/6-4PUS,
L4 2/3[7R7  12/6]CL33  [1/6[EL9S  5/6[RIS  6/6[YSC B 7
LD5  4/-|7s7  14/6|CY31 5/91EL360 27/-|T4l -[eor than =
LN5 _ 4/6[7Y4 _|DAF96  5/9|ELB20 16/4|TDD4  8j-|EsT Fhan &
N5GT 8/6/9BW6  9/6|DF66  IS/-{ELL8O 20/5[TH233  6/9i57' %000
4/-]907 = 7/6|DF9%6  5/9|EM4  17/9|TP2620 17/6
sS4 S/{10Cl  9/3{DF97  10/-|EM34 11/6]TY86F 11/8|TRANSIS-
s5 3/6|10C2  12/3|DH76  3/6|EM7L  13/6]U12/14 7/6/TGRS &
T4  2/3|10D2 11/8|DK40 15/6|EM8O  &/3|U18/20 6/6|hioDES
U4 5/6[10FI 10/~[DK92 &/9EMBI  7/_{UI9  48/6
5  5/3|l0LDI1 9/6|DK96  6/3jEM84  6/9|U22  5/9[AAI29 4/6
D21 5/6|l0P13  8/3|DLes 15/-[EMBS  8/9{U24  12/6|ACI07 146
3/-10PI4 11/6|DL9 9EM87  7/6{U25  8/6|ACI27 _9/6
A4 3/9li12A6  2/3|DLSI0 10/6]EN3L  10/-|U26  7/6|AD140 25/—
A5 8/9]12aCe B/6IDM70  5/-]EYSI  5/91U31  6/9|AF102 27/6
B7  5/-|12aD6 9/6|DY86  7/6|EYBI  7/3[U33  13/6fAFIT4 11/
D6  3/912AE6 8/-{DY87 _8/-[Eys3  9/3|U3s  16/6{AFI1I5 10/6
Q4 33]12A —|EBOF  24/{EY84  9/6|U37  29/_|AFII6 10/-
Q5 7/-|12ATe 4/6{EB3F  24/-lEY86  5/91U45  15/6|AF117 5/6
S4 4/6|12AU6  5/9|E8 10)-|Eves  8/9|U76  4/6|AF1i8 20/—
4 5/3]12AV6 6/6lEIBOF 19/6]EZ40  5/3]UI91  9/6]AF127 9/6
R4GY 8/6|128A6 5/9|EABCBO 5/6(EZ4l  6/-|U282 12/3[BYZI3 11/6
-112BE6  4/9|EAC9I 3/3|EZ80  4/-|U301 11/3|MATI00 7/9
U4G  4/6[12BH7  6/9|EAF42  7/6|EZ8l  4/_|U325 9/MATIO! 8/6
V4G 7/6[1217GT 7/3]EB4I  4/9|GZ32  7/6|U403  9/9|MAT!20 7/9
Y3GT 4/3]12K5 10/-|EB9]  2/3|GZ33 17/6]U404  6/_{MATI2! 8/6
5Z3 -|I2K7GT 3/6|EBCAI  ¢/6lGZ34  10/-{UB0l  16/3|OAS © 61
5Z4G  7/-|12K8GT 9/_|EBC8I 5/9|GZ37 14/6/U4020 6/6{OAlI0  8/-
6A8G  3/9|1207GT J6|EBRS0  S/6|HABCED /3| UABGE SI|OATD 31
6AG5  2/6/12SA7  6/9|EBF83  7/3|HL4IDD 8/6|UAF42  7/-|OA73  3/-
6AG7  5/9M125C7 4/-(EBF89  6/3|HL42DD 8/6|UBC4! 6/3[0A75  3/-
6AK5  4/9[125K7  3/-|EBL21  8/-|HN309 25/_[UBC8I 6/3(0ABI  3/—
6AQ5  5/9(125Q7 8/-{EC70 4/9|HVR2 8/3(UBFSO 5/9]0A85  3/—
6AT6  3/919AQ5 7/3[ECB! 27/6|HVR2A 8/9|UBFSY 6/9[0A86  4/—
6AUS  5/3[I9HI  6/-[EC92 "6/6|KT33C _4/-[UBL2I 9/9|0A%  3/—
6AV6  5/6120DI 10/-[ECC32 4/-|KT36 29/1|UC92  &/3|0A91  3)—
6B8G  2/6120F2  11/6/[ECC35 5/-|KT4l “7/6|UCCB4 8/9|OA95 376
6BA6  4/6[20L1  12/6]ECC40 7/-IKTe!l  6/9lUCCB5 6/3]0A210 976

VVe require for prompt cash settlement all
but must be new. Send list of types available for offer by return.

pes of valves, loose or boxed,

6BE6 4/9]20P1 12/6|[ECC8I  3/6]KTW6I 4/9|UCF80 8/9i0A211

6BH6 5/3|20P3  12/-|[ECC82 4/6|KTWé62 5/6)/UCH2I 8/3 0C:6W;5/—

13/6

6Bl6 5/6/20P4 13/6|ECCS: 4/6|K UCH42 7/-|0CI9 5/
6BQ7A 7/6|20P5 12/3|EC: 5/9|KT66  12/3|UCHSI 6, C 23/-
6BR7 8/3]25A6G_ 7/6|ECC85 6/3|KT88 —-lUCL82 7/9|0C23 57/-
6BR8 8/-{25L6GT 6/-EC /9 MKT4 17/6|UCL83 8/6|OC25 12/—
6BW6  6/9]25Z4G  6/6|ECCI18911/6|MUI4 i 6/9]0C26 25/-
6BW7  5/-|25Z5 7/3|E 78 26/-|UF42 9/9|0C28 24/6
6C5 4/-|27SU  23/3|ECF80 6/—|IN339 15/-|UF80 6/3|0C29 125/6
6C9 10/9|28D7 6/9|ECF82 6/3|PABCS80 6/9{UF85 6/9[0C35 18/-
6CD6G 18/—430CI5 9/-|ECF86 ¥1/6|PC86 10/3|UF86 9/-{0OC36 121/6
6CH6  5/-130CI8 10/6(ECH2! 9/9|PC88 14/7]UF89 6/-1OC41  8/—
6D3 9/6|30F5 5/9|ECH35 6/3|[PC95 11/8|UL4I 6/9|0C42 5/—
6D6 3/~(30FL1  9/3|[ECH42 7/6|PC97 7/3|UL44  23/3]10C43 12/6
6ES 9/6|30FLI2 11/-|ECHBl 5/9|PCC84 5/6{UL46 8/6|OC44 8/3
6F§ 9/6{30L15 9/3]JECH83 6/6|PCC85 6/9|ULB4 6/ OCMPMII/-

6F6G 3/9{30P4 12/3[ECH84 9/6|PCC88 10/6]UM4 15/2]0C45 8
6Fi3 4/9130P12  7/6|ECL80 6/-|PCC89 7/9|UM34 |6IIO O C45PMI0/-
6F23 6/3130P19 12/3|ECL82 7/-|PCCI8910/6|UM8B0  8/3|OC65 22/6
6F24 9/6/30PL{ 8/6]ECL83 9/6|PCF80 5/6fURIC 6/6|OC66 25/—
6F33 3/6{30PLI13 9/6|ECL86 8/9|PCF82 6/3|UU6 9/-{OC70 6/6
615G 3/-|30PL14 12/6|EF22 6/6|PCF84 8/6jUUS 11/6]OC71 3/6
636 3/-|35A5 20/9|EF36 3/3|PCF86 7/9|UYIN 10/3]OC72 8/—
617G 4/6|35L6GT 6/9|EF37A  6/6|PCL82 6/6]UY2l  8/-|OC73 16/-
6K7G 1/3|135W4  4/9|EF40 8/9|PCL83  7/9]UY4] 4/6|0C74  8/-
6K8G  3/3]135Z3  16/4{EF4] 6/9[PCLB4 7/-jUY85 5/-|OC75 8/-
6K25 24/-135Z4GT 4/6|EF42 4/9]PCL85 7/6/VP4 14/6]OC76 8/6
6Ll 10/-[3525GT 5/9|EF73 5/-|PCL86 8/9|VP4B  20/5|0C77 12/-
L6 6/50C5 3/9 PCL 9 12/6 VP|3C 7/-1OC7! B/—

6L7GT 4/6|50L6GT 6/3|EF83 9/9 4/3 2/6{0Cs8!

6Li8 10/-|52KU 4/6|EF85 4/9 PEN383 10/3 VPIJ! 9/9|0C81D 4/—
6LD20 5/6(72 6/6|EF86 6/-|PL33 9/-|VRI05 5/6/0C82 10/~
6N7GT 5/-|77 —|EF89 4/-|PL36 8/-|VR150 /910C83 6/~
6P28  11/6[78 4/91EF91 3/-|PL38 —| 6 /6|OC84 8/~
6Q7G  4/6|80 5/31EF92 /6|PL81 6/9|W8IM 5/9]0CI139 12/-
6R7G 5/9|8 6/6|EF9’ 11/8|PL82 5/3| X41 15/=]OCI140 19/—
65L7 5/3|20A 67/6|EF9! 0/-|PL83 5/3| X6l 6/3)]OCI70 8/6
6SN7 4/-190AV  67/6|EFI83  7/9|PL84 5/6]X65 5/6|]OCi71 9/-
6U4GT 8/6/90CG 42/-|EFi8 7/9{PM 9/3|X66 7/3j0C200 lo/6
6USG 5/-|90CY 42/-|EK32 5/9|PX4 =} X76/ 9/-10C201 29/-
6U7G  7/-190C!1  16/—[EL32 3/6]P. 8/61X78 10/6 0C203 14/~
6G /9)150B2 /6|EL33 6/9|PY31 6/-{X79 27/-|OCP71 17/6
6V6GT 5/6]185BT 34/11(EL34 8/6|PY32 BI6 XH(I.S) 6/6|TS2 12/6
3/9|5763 7/6|EL36 8/9|PY33 8/9] 5/-]TS3 15/=
6X5 4/6| ACSPEN 4/91EL4I 7/3IPY80 5/- 266 7/31XA103 15/-
Al goods new and ﬁrst gradz only, sub]zct to, makers® full guarantee. We

do not sell

plete catalogue of over 1,000 valves, also r:slstors, condznsers.
rectifiers, microphones, loudspeakers, etc., with conditions of sale, 6

Terms of business: Cash with order or C.O.D. only. Post/packing 6d. per item.

Orders over £3 post free.

‘C .0.D. 3/6 extra' All ordzrs despatched

ers’ rejects or seconds (often des-
cribed as “new and tested ‘). nor items from second-hand equipment. Co
metal

m-

same

dasy. C.0.D. orders by until
3.30 p.m. Any parcel insured against damage in transit for 6d. extra. We
are open for personal shoppers 8,30-5.30. Sats. 8.30 a.m.—! p.m
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CHOOSE EIGHT FROM THESE

A. More professional coaches..

B. More mixed clubs for adults, offering
various sports and social activities.

€. Offices and paid administrative staff for
all sports.

D. More medical
problems.

E. More sports facilities for the general
public.

H. Better arrangements made for schoof
leavers to join sports clubs.

J. More international sports events.

K. More sports activities and facilities in
schools,

N. More funds available to pay legitimate
expenses of competitors.

R. Grants to ensure better use of existing
sports facilities.

S. More commercial sponsorship of sport.

T. More Government financial aid for sport.

research into sports

BRITISH OLYMPIC APPEAL FUND—1964
WIN THE BRITISH OLYMPIC ASSOCIATION’S

. CTRIP TO TOKYO'

CONTEST

Three separate, wonderful prizes of all-expenses-paid trips for two
for the the fortnight of the 1964 Olympic Games must be won.
Each prize includes return flights to Tokyo in B.0.A.C.'s magnificent
new V.C. 10, first-class hotel accommodation, tickets for a selected
programme of Olympic Games events and £20 spending money—or
you can lake a cash prize of £750.

ALL YOU DO

Here are twelve suggestions designed to lead to the best possible
performance by the Great Britain team at the 1968 Olympic Games.
Use your skill to select EIGHT suggestions likely to be of the
greatest benefit and place them in order of importance.

Print the identity letters of your selections in the appropriate
places in the first downward column of the entry form. The other
columns are for additional attempts.

Yol may make up to a maximum of 12 attempts on each entry
form, and send as many official entry forms as you like. A donation
of 3d. to the Olympic Appeal Fund must be sent for every attempt
and a donation of 3/- will entitle you to twelve attempts.

A panel of judges will award the prizes to the senders of the
three entries they consider best. In the event of ties, an eliminating
contest will be held. A copy of the full rules may be obtained by
sending a s.a.e. to the organisers of the contest.

The Judges,and Members of the B.O.A. Council and employees
of the B.O.A,, their agents and I-C.T Ltd.—and their families, are
not eligible to enter.

All winners will be notifled by post.

CLOSING DATE FOR ENTRIES—27th JUNE, 1964,

—— —— CUT HERE == == == == == o = —m e o= o e o= —

ENTRY FORM [Col. 1) Col. 2| Col. 3

col. 4] ¢ol. 5| Col. 6 Col. 7! Col. 8|Col. 9]Col.10 Col.11{ Col.12

1st choice

2nd choice

3rd choice

4th choice

5th choice

6th choice

7th choice

8th choice

DONATIONS p-| 3d. | 3d. | 3d.

3d.| 3d. | 3d. | 3d.| 3d. | 3d. | 3d. | 3d.| 3d.

Entries in a sealed envelope (3d.

postage) must be sent to :—

“TRIP TO TOKYOQ” CONTEST, P.0. Box 27/4000, LONDON, W.1.

NAME (Mr./Mrs./Miss) ........

ADDRESS

To cover the above entries | enclose cheque/P.O. value....... ... iieiaen
and | agree to abide by the rules of the contest.

Send crossed postal order or cheque payable to the "'Trip to Tokyo' Contest.

Danations — after deduction of expenses — will go
towards the £150,000 needed to send the British Team to the 1964 Olympic Games

ALL ENTRIES WILL

BE CHECKED BY AN I-C-T COMPUTER
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SMALL ADVERTISEMENTS

continued from page 787

COLLECTOR interested in purchasing really early
wireless valves—First World War or earlier. Has for
disposal numerous mid-1920s types. Also for sale
several early crystal detectors.—Enquiries to Box
No. F205.

FOR SALE. Model A, G.B. 16 mm. sound on film,
photo-electric, cine projector. 16 and 24 f.p.s. With
10 watt amplifier—Offers to: C. B. Barbour-Carr,
The Manor House, Burgh Castle, Suffolk.

FOR SALE. Philips 3-speed record player, 4 watt
g&hﬁer and 8in speaker for same, £10.—Box No.

FOR SALE. Quantity of new accumulators. Willard
Radio-20-2, 2 volt. Size: 5in high x 33in x 2}in., 5s.
each plus carriage.—Box No. F207.

VALVES TO CLEAR. All at Ss. each, post paid. 807,
83, 5Y3, 6AGS5, 6AT6, 6B8, 6BR7, 6BW6, 6SA7,
6SK7, 12AT7, 6J6, DAF91, DL92, DK91, ECC82,
EF40, EF91, EL41, EL91, IT4, IS5, VR150, VT136,
T20.—Box No. F208.

FOR SALE. Aldis cine camera lens, F/3. Adjustable
iris and focus £6 10s. o.n.o. Good condition.
—Box No. F210.

FOR SALE. Amateur has tuner, speakers, misc. hi-fi
equipment. S.A.E. for details.—Box No. F211.

FOR SALE. Heathkit valve voltmeter, model AV-3U.

Unused. £15 o.n.o. Erskine Laboratories miniature
oscilloscope, 1%in tube, £10.—Box No. F212.

PANEL SIGNS TRANSFERS—NEW SERIES. Set 3
Wording—White. Set 4 Wording—Black. Set 5
Dials—one large and two medium scales, horizontal
tuning scale, control panels (swiiches, potentiometers
and variable capacitors) having white markings on a
clear background. Set 6 Dials—as in Set 5, but the
control panels have white markings on a black back-
ground. All sets 4s. 6d. each, postage 3d. Limited
supply of Set 2 of the old series (Test Equipment—
scales, control panels and some white wording) still
available, price 3s. 6d., postage 3d.

INTERESTED IN AMATEUR RADIO TELEPRINT-
ING? Then join the British Amateur Radio Tele-
printer Group. Details from Hon. Sec., G2UK,
East Keal, Romany Road, Oulton Broad, Suffolk.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
Services to members including Q.S.L. Bureau.
Amateur and Broadcast Translation. Technical and
Identification Dept.—both Broadcast and Fixed
Stations, DX Certificates, contests and activities for
the SWL and transmitting members. Monthy maga-
zine, Monitor, containing articles of general interest
to Broadcast and Amateur SWLs, Transmitter
Section and League affairs, etc. League supplies
such as badges, headed notepaper and envelopes.
QSL cards, etc., are available at reasonable cost.
Send for League particulars. Membership including
monthly magazine, etc., 21s. per annum.—Secretary,
ISWL, 12 Gladwell Road, London, N.8.

continued on page 791
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RSGB

Publications for the
Radio Amateur and
Shortwave Listener

' AMATEUR RADIO HANDBOOK. Covers the whole field

of Amateur Radio transmission and recef)tion from funda-
mentals to station operation. Profusely illustrated with
nearly 700 line diagrams and more than 100 half-tones. 544
pages bound in maroon buckram linson. Price 34s. (36s. 6d.
post paid in carton).

RADIO DATA REFERENCE BOOK. Data for the radio
designer, engineer and amateur presented in the form of
curves, tables and charts. 136 pages bound in blue buckram
linson. Price 12s. 6d. (14s. post paid in carton).

RADIO AMATEURS’ EXAMINATION MANUAL.
Covers the syllabus of the City and Guilds of London Insti-
tute examination. Chapters on licence requirements and
conditions, interference, receivers, circuits, calculations,
semiconductors, aerials and propagation. Essential reading
for those wishing to obtain the Amateur (Sound) Licence.
Mor)e than 50 line diagrams. 60 pages. Price 5s. (5s. 6d. post
paid).

RSGB AMATEUR RADIO CALL BOOK. The most
accurate and comprehensive list of amateur fixed and mobile
stations in the United Kingdom and the Republic of Ireland.
88 pages. New 1964 Edition. Price ds. 6d. (5s. post paid).

A GUIDE TO AMATEUR RADIO. Provides the new-
comer to Amateur Radio with basic information on
receivers, transmitters, and aerials. Explains how to obtain
an amateur transmitting licence. Well illustrated, 80 pages.
New Tenth Edition. Price 3s. 6d. (4s. post paid).

THE MORSE CODE FOR RADIO AMATEURS. A
carefully graded selection of exercises designed to make
learning the Morse code as simple as possible. 24 pages.
Price 1s. 6d. (1s. 9d. post paid).

COMMUNICATION RECEIVERS. A reprint er?ibaoklet
form of the series of articles by G. R. B. Thornley'6Figinally |
published in the RSGB BuLLeriN. The G2DAF high
performance communication receiver is described in detail.
32 pages. Price 2s. 6d. (3s. post paid).

SERVICE VALVE EQUIVALENTS. Lists the commercial
equivalents of all CV numbered valves, cathode ray tubes
and semiconductors useful to the radio amateur and home
constructor. Equivalents of British Army, Royal Navy,
Royal Air Force and U.S. Signal Corps valves are also
given. Pocket size. 48 pages. Price 3s. (3s. 6d. post paid).

Obtainable from leading booksellers or in case of difficulty
direct from the Society at the address below

MEMBERSHIP OF THE RSGB

A leaflet giving details of the-aims and activities of the
RSGB and the benefits of membership
is available on request.

RADIO SOCIETY OF GREAT BRITAIN, BOOK DEPT.
28 LITTLE RUSSELL STREET, LONDON, W.C.1
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RADIO
CONTROL FOR
MODELS 3s, 5oaTs_

BY F- c- JUDD With sections on

servo-meéchanisms by RAYMOND F. STOCK

More than 200 illustrations — circuits, working diagrams,

photographs & tables. Each page is packed with information

= iy i

192 Pages
[5s.

This book is basically an amalgamation of “Radio Control for Model Ships, Boats and Aircraft’
and “Radio Control Mechanisms”. Additional material has been added on Multi-Channel
Operation; Transistorised Radio Control Receivers—Simplé and Three-Channel; A Compact
Efficiency Aerial; Deac Battery Information; Licence Conditions, etc.

RADIO P o
CONTROL FOR To Data Publications Ltd., 57 Maida Vale, London, W.9
MOBELS vt e Please supply. ..o copy (ies) of your latest publication

“RADIO CONTROL FOR MODELS” DATA BOOK No. 16 at 15s,
each, postage 9d,

NAME

ADDRESS

BLOCK LETTERS PLEASE
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SMALL ADVERTISEMENTS

continued from page 789

THE INTERNATIONAL HAM HOP CLUB is a

non-profit-making organisation open to RADIO
TEURS AND SHORT WAVE LISTENERS. OBIECT:
to improve international relationships through an
organised system of hospitality. MgeMBers offer
overnight hospitality to visiting members, subscription
10s. per annum. CIATE MEMBERS invite radio
amateurs to visit their stations. Associate membership
5s. per annum. FAMILY EXCHANGE holidays arranged,
also FRIENDsHIP LINKS between radio clubs. The
Club’s official journal is free to both Full and Associate
Members.—Hon. Gen. Secretary: G. A. Partridge,
G3CED, 17 Ethel Road, Broadstairs, Kent.

SITUATION WANTED

YOUNG LADY Home Constructor, with good know-

ledge of physics and mathematics and some practical
experience of radio servicing, requires position in radio
and television where servicing experience can be
gained. Area within reasonable travelling distance of
Brighton.—Box No. F209.

o%\/\or

PRIGE LISTS & INFORMATION ON

Various Designs in

Practical| Radio
Wireless | Constructor

World
KINDLY NOTE
CHANGE OF ADDRESS

OSMOR

FACTORY AND OFFICES

540 PURLEY WAY

(Near Airport)

CROYDON, SURREY

Telephone: CRO 5148/9

Wireless|R.S.G.B.
Bulletin

TESTED TRANSISTORS

1/- each

Red or White Spots.

2/~ each XA101, XA102, XB103, XB104, OA90,

0OC430.

3/- each OC44, OC45, OC70,0C71,0C81,0C81D,
0OC200, GET16.

4/~ each AF114, AF115, AF117, OC170, OC171.

5/~ each OC72, OC139 n.p.n.,

ORP60, BY100.

OC800, OC204,

10/- each OC35, OC26, GET571.

ZENER DIODES 4.7 volt to 33 volt } watt, 3/6 each,
1.5 watt, 5/= each, 7 watt, 6/ each.

Send 3d. stamp for Full Price List, and Free
Equivalent Chart

B. W. CURSONS

78 BROAD STREET, CANTERBURY, KENT

RETURN-OF-POST

ON CASH OR C.0.D. ORDERS

Hire Purchase
Cash Price Deposit Mthly Pmts.
£24. 0.0 £4.16.0 12 of £L.15. 2
£21. 0.0 £4. 4.0 12 of £1.10.10
£9,10.0 £1.18.0 12 of 14/4

@ LATEST TEST METERS
AVYO Model 8, Mark Il ...
AV O Model 7, Mark Il ...

AYO MuFl’tlisninor Mark IV

TMK T -£3.19.6 £). 36 3of £1.2. 0
T.M.K. TP5S £5.19.6 £1.15.6 3 of £I.II, 4
T.M.K. Model 500 £8.19.6 £1.15.6 [2of 13/8
TAYLOR Model 127A ... £10.10.0 £2. 2.0 12 of 15/8 |

Full details of any of the above supplied free on request. The AVO Models
7 and 8 are both lgtest models from current production—not to be confused
with Government surplus.,

@ GRAMOPHONE EQUIPMENT
ALL LATEST MODELS Hire Purchase
Cash Price Deposit Mthiy Pmts,

ALL POST FREE
RECORD CHANGERS

GARRARD AUTOSLIM

Mono PU) £6.17.6 £1.12.6
GARRARD AUTOSLIM

De-luxe AT6 (Mono PU)
GARRARD AUTOSLIM

ATG6 (Sterec/Mono PU)
B.S.R. UAI4 (TC8 Mono PU) ...
B.S.R. UAI4 Monarch

(TCB8S Stereo/LP/78)

6of £1. 0.0
£11. 9.0 £2. 6.0 (2 of 16/11

£12. 5.4 £2. 94 120f
£6.15.0 £1.10.0° 6 of

£7.15.0 £1.180 6of £1.2. 0
B.S.R. UAI5 (TC8 Mono PU) _ ... £7.15.0 £1.180 6of £1.2. 0
B.S.R. UAIS5 (TC8S Sterec/LF]78) £8.15.0 £2, 6.0 6of £1.4.0
Many of the above can be supplied for stereo working. See our Gramo-
phone Equipment List for details.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510, Mullard 3-3,
Mullard 2 and 3 Valve Pre-Amp, Mullard Stereo, Mullard Mixer. Fully
detailed list on any of these sent upon request.

Instruction Manual: Ail Mullard Audic Circuits in “Circuits for Audio
Amplifiers”, 9/5. Post Free.

@ ILLUSTRATED LISTS

Illustrated lists are available on LOUDSPEAKERS, TAPE DECKS, TEST
GEAR, GRAMOPHONE EQUIPMENT, AMPLIFIERS. Any will be sent
free upon request.

18/—
-0. 0

WATTS RADIO (5i55:) LTD

54 CHURCH STREET WEYBRIDGE SURREY
Telephone Weybridge 47556
Please note: Postal business only from this address
allers welcome by appointment

JUNE 1964
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"CHASSIS

nd

CASES vy

2879 Edgware Road
London W2
TELEPHONE
PADdington 5891/7595

BLANK CHASSIS—Same Day Service

Of over 20 different forms made up to YOUR SIZE.
Order EXACT SIZE you require to nearest 1/16th.
(Maximum length 35”, depth 4”.)
__ Specials dealt with promptly.
SEND FOR ILLUSTRATED LEAFLETS
| or order straight away, working out total area of ma-

CASES o)
ALUMINIUM, SILVER HAMMERED FINISH ' 7P®

Type Size Price Type Size Price
U 4x4x4”*  9/6 8x6x6”  25/-
U 5ix4}x44” 14/6 12x7x7" 39—
U 8x6x6” 0/- 13%x7x9” 44/~
U 15x9x9” 42/6 15x9x7” 46/~
W Bx6x6”  19/6 17x10x9” 63/~
W 12x7x7" 32/ 19 x10x 84" 67/6
W15x9x8" 42/~ * Height

Type Z has removable back and front panels.
Type Y all-screwed construction.

NN =< < <<

terial required and referring to table below which is for
four-sided chassis in 18 s.w.g. (for 16 s.w.g. add 1/6th).
48sq.in. 4/- 176sq.in. 8/- 04 3q. in. 12/-
80sq.in. 5/~ 208sq.in. 9/~ 336sq.in. 13/-
112 sq.in. "6/~ 240sq.in. 10/~ 368 sq. in. 14/-
144 5q.in. 7/- 272sq.in. 11/~ andprorata
P. & P. 2/6 P. & P. 2/9 P. & P. 3/~
Discounts for quantities. Finishes arranged for
quantities of 25 or over.
FLANGES (1" or §"), 6d. per bend.
STRENGTHENED CORNERS, 1/- each corner.
PANELS

_Any size up to 3t at 4/6 sq. ft. 18 s.w.g. (16 s.w.g. §/3).
Plus postage and packing (orders over £2 Post Free).

The thrills of VHF Amateur Radio can now be yours for
as low as 39/6l—complete kit (by post 2/6 extra)—tuneable
range, 70-150 Mc/s. Write today for interesting literature, s.a.a.
please. If a newcomer to Short-Wave radio, ask for a.free copy
of world-famous *‘Globe-King” $.W. kits and other receivers.
Home and Overseas Sales.

Johnsons (Radio) St. Martin’s Gate Worcester

BRASS - COPPER - DURAL - ALUMINIUM - BRONZE:
STAINLESS STEEL

ROD, BAR, SHEET, TUBE, STRIP, WIRE. 3,000 STANDARD STOCK SIZES
No Quantity too small List on application

H. ROLLET & CO LTD

HOWIE ST. LONDON SW11 BATtersea 7872
. Also at Liverpool, Birmingham, Manchester, Leeds, Glasgow __1

Hammer Finish
Paint

A really beautiful effect easily applied by brush.
Air dries in 20 minutes. For instrument cases,
car accessories, electric fires, etc.

Note for aeromodellers: completely fuel, water and
weather proof. Made from one of the finest
modern resin systems. 2} oz. tins in blue, green,
pewter, or brick red, 3/6, 3 pint 7/6, 1 pint 15/, all
post free. Retailers supplied.

FINNIGAN SPECIALITY PAINTS
$ Stanley Square, Stalybridge, Cheshire

PANL

BLACK CRACKLE PAINT

Give your metalwork a really professional finish.
Easily applied by brush. Air drying.
Available by post from
THE BRUCE MILLER CO. LTD
249 COASTAL CHAMBERS
BUCKINGHAM PALACE ROAD SWi1

4/- per } pint can which includes application
instructions, postage and packing

YOUR CAREER IN RADIO?

Big opportunities and big money await the qualified man in
every field of Electronics today—both in the U.K. and through-
out the world. We offer the finest home study training for all
subjects in radio, television, etc., especially for the CI K
GUILDS EXAMS. (Technicians' Certificates); the Grad. Brit.
I.R.E, Exam.; the RADIO AMATEUR’S LICENCE; P.M.G.
Certificates; the R.T.E.B. Servicing Certificates; etc. Also
courses in Television; Transi: s; Radar; C 3; Servo-
mechanisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ e:rrience in
teaching radio subjects and an unbroken reco of exam.
successes, We are the only privately run British home study
Institute specialising in electronic subjects only. Fullest details
will be gladly sent without any obligation.

SEND FOR FRE E BROCHURE TO:

BRITISH NATIONAL RADIO SCHOOL

DEPT 4, RADIO HOUSE - READING - BERKSHIRE

Also available

THE RADIO CONSTRUCTOR —BOUND VOLUMES

Volume 16, August 1962 to July 1963 Price £1 10s 0d Postage 2s 9d

Where all issues are returned : Price £1 Postage 2s 9d

Volume 13, August 1959 to July 1960 Price £1 55 0d Postage 2s 3d

We regret Volumes 14 and 15 are now sold out

Please send for latest brochure containing details of our other-publications

DATA PUBLICATIONS LTD 57 MAIDA VALE LONDON W9

792

THE RADIO CONSTRUCTOR

www.americanradiohistorv.com




i —————

. .1 S s oo Sl
{ TRANSISTORS, GRYSTALS, VALVES, COMPONENTS & EQUIPMENT

FOR THE AMATEUR & PROFESSIONAL—TRADE SUPPLIED—QUOTATIONS BY RETURN
1 ALL LINES PREVIOUSLY ADVERTISED STILL AVAILABLE FROM STOCK

% Stethoscope Headsets <k Signal Injector trans-

MULTI-METERS RUN YOUR RADIO OR AMPLI- §
Mono Crystal or Mag- sistorised, 39/6.

operating instruc- | Radio Battery, 18/6. P.P. 1/-.

tions, lead and bat- | 2. For PP4, PP7, PP9, 9 volt Portable
teries. Suitable for | Radio and Equ|pment Supplies up to

netic, 10/6, Stereo Mag- . Multi-range test | parreRy  ELIMINATORS AND

netic, 27/6. gl IR el meters featuring easy CHARGERS {
y * N;w {u-“Y retraceable phone amplifier, £5.10.0. to read scales and 0. Gor 36 o L (g :

B o e oy % Ready-built transistor provided with full . For or equivalent 9 volt Pocket :

proof (usually 55/-) 35/, superhet tuner, 82/6
p-p. 1/6. Y S-transistor 350mW

% Transistor insulation 9 volt 15Q amplifier, 57/6 amateurs, designersi 300mA, 49/6. P.P.2/-. ?
tester, £17.10.0. % Lar, repair shops, al

ge range of TSL . 3. De Luxe version of No. 1 also charges
% Recording tape. Best pre-built FM units in domestic uses. Full &

PP3 type batteries, 24/-.

details and specifica-
tion in our catalogue.

8 American _and Canadian stock. Alko AM and
quality. 5 600’, 12/6; AM/FM units.
5” 900’, 15/-; 7” 1,200°,

$+ WATT 4 TRANSISTOR

o p % Panel meters. S50uA, 1 % PT34, 1kQjvolt ... £1.19.6 AMPLIFIER
e 2;/2°° i 3/6: s00mA 32/6: 1A, | K M. 2kQfvolc £2. 9.6
X DSl SmA, 300 volr, 27/6 | % THL33, 2kQ/vole (lllus) £3.15.0 X Improved
% 10 watt horn tweeter, each. New miniature | % EP10K, 10kQ/volt .. £4. 9.6 VersionA
29/6, p.p. 1/6. types, clear plastic or | % ITI-2,20kQjvolt ... ... - £5. 5.0 & i st
% 20 watt rectangular black moulded fronts— *TPSS, 20kQ/volt ... £5.19.6 out Tt
horn tweeter, 69/6. Brand new and boxed. ¥ 5580;(6138701:°I[ o ég:;g j:3dB 70 cfs
X . b vo to 12 kefs.
Ko gt S gmie chags o | X epsoc Sodapor T Bise B
O et d gL 2 q . bm speaker
Built and Kit of ° P
NEW 86 PAGE FULLY DETAILED AND 9 volt oper-
ILLUSTRATED CATALOGUE. POST FREE | | S5 Contact Microphone, 12/6. 0.9, § | osted J906% | ated.
RRICER S8 icons: Reroriins " Avchmant Si/6. /6 or 39/6
ALTPAGE REBUSTIONS e NEw Tvees| | Jehglote fourtns St B || Rl o DR | D on
4 Tape Jack Radio Tuner, 29/-. P.P 1/-. equest.
4 TAPE RECORDERS Q:A?ERSECA%;TOSUM BATTERY DECKS QUALITY MICROPHONES
b % COLLARO STUDIO 2- * Yy % STAR 45 r.p.m., 39/6. Acos 60 Stick Microphone
TRACK_DECK, £10.100. deyhecdlianseiuk: 0.0, P.ap e T Acos 39-1 Stick Microphone
P. 5/-. * EI%JN, LL’?‘;,‘?‘EAD RERS . eI Acos 40 Desk Microphone
* 4-TRACK DECK, £13.19.6 | & Sterco Version, £7.10.0. | X GARRARD 45 rp.m., | acos 45 Hand Microphone
P.S/-. D SRS 35/~ P. & P.2/-. Lapel/Hand Microphone
h +% GARRARD AT6 STEREO 1 ick with S
*2‘53‘.!151 SR DR MOTOTEISTR, T K STAR 45 and 33 rb.mi etk wathiSmnd.
5 B.S.R. UA14 4 speed, .
2/-. Lapel/Hand Magnetic "
“ RECORD/PLAY AMPLI- (s, Wile, G50, % B.S.R.GU7 45speed, 5 gns. Dypnm/-mc Stick %‘Ilcrophone ... 5gns
% GARRARD SRP10 or P. & P. 2/6. H 4
FIER KITS, 2 track, 11 gns. BSR GU7—4-Speed Single Dynamic Hand/Desk M|crophone
4 track, 12 gns. Player, £5.5.0. All decks fitted Crystal with stand e ... 52/6
Leaflet on Request. All comp'lete. with cartridge. pick-ups. Post and Packing 1/6 any type
% NOMBREX ALL TRAN- UALITY SUESTITHTIONCEDXES
TOR. 150 ke/s to 350 Mcfs, AF, standard values from 0.001 to
RF Mod., etc., £9.10.0, with jeads, | & F 8ohms .. ... ..~ 62/6 | 022 mfd. ar 600 volt work-
batt., ete. ing, 29/6.
% NOMBREX TRANSIST (IHA] SAZLE R eonibex. rovitea 2t
) ORISED RESISTANCE CAP- 12”15 ohms, 12,000 G. ... . 35/- ohms to 10 meg., 37/6.
ACITANCE BRIDGE. 1pF to 8", 15/16 ohm (BA7) . ... T8/6 Each box fully calibrated with
y p
100 mfd., 1 ohm to 100 meg. 127, 15/16 ohm (CR30AE 10 gns insulated leads. Invaluable for
, g.s

leakage test, visual null indicator, 20 watt rectangular horn tweeter...

6916 service and design.
£8.5.0, with batt.

+ NOMBREX AUDIO QUARTZ CRYSTALS

GENERATOR. 10 to 4 NOMBREX TRANSIS- % TRANSISTOR POCKET RADIOS { 100 kc/s 3 pin . 15/-
100,000 c/s. Sinefsquare, TOR POWER SUPPLY

Ready to use, complete with Battery, 500 ke/s 2 Pin . 15/=
£16.15.0, with battery.  UNIT. 1 to 15 volts D.C. up to | Leather Case, Earphone, P.P. 2/ any type, | 455 ke/s (AR8B) ... 12/6
* NOMBREX TRAN- 01 amp. 230/250V, AC. mains, | ¢ Troniccor De Luxe o, . 85 5000 kcfs 2Fin - 10/-
ANCE BRIDOE. TNy 8100 7-Transistor Zephyr R LT 2 St L
model. 1 micro H to 100 H Post and Packing 2/6 any type. 6-Transistor MWILW ... ... £5.19.6 | Lo 18 Mc/s to 46 Me/s, 7/6.

e e s

in 4 ranges. ‘Q’ and Tan.

80 frequencies 0.005%, Acc.
measurements, meter indi- (Note increased prices as recently

% 50-0-50uA EDGE TYPE METER | Over 800 frequencies in

cation, etc. £18.0.0. announced by makers.) e g stock for all uses.
DETAILED LE ON RE omplete with circuit for use as stereo
* DETAILED LEAFLETS QUESY 7 balance meter, 25/, p.p. 1/-. FIELD STRENGTH METER

- Measures transmitter carrier
e ¥ . SINCLAIR DESIGNS 4906 wavesfror;ﬂ l‘;c{ls to 200 Me/s
inclair ‘Slimline’ ... in 5 switched fully adjustable
Sinclair Micro-6 w2 sve | HENRY’S RADIO LTD | ranees.  Congains 20044
Sinclair Micro-Injector ... 27/6 meter for carrier level and
S-transistor Amplifier, 9 volt ... 57/6 PADdington 1008/9 earphone for modulation.
All parts in stock for PW, TSL, Repanco, Radlo Construc:or, Requires no connection to
RCME, etc., designs.—Quotations by recurn. 303 EDGWARE RD., LONDON, W2 | transmitter. Self-contained,
i ready for use, 69/6, post free.

AUDIO KITS FROM STOCK. NEW RANGE OF Open Monday to Sat. 9-6, Thurs. 1 o’clock ARRAR|

MARTIN AUDIO KITS. ALL TRANSISTOR UNITS. BATTERY TAPE DECK

ALSO MARTIN RECORDAKITS AND TAPE PRE- Two-speed, 9 volt, £11.15.0,

AMPS. DETAILS ON REQUEST. PLEASE TURN TO BACK PAGE Sy M

SISTOR SIGNAL GENERA- STEREO HEADPHONES % Capacitor Box. Provides 9 {
P
S
2
]
]
4
4
}

post and packlng 3/6.
- oo -®

[ T2 -
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We can supply from stock most of the,

components and items specified on

circuits published in this and other

magazines and radio books. Let us

HENRY’S RADIO LTD

303 EDGWARE ROAD LONDON W2

Up to date with new items and many

NEW CATALOGUE
86 PAGES, 10”7 x 74"

price reductions.

- quote for your circuit. PADdington 1008/9 Fully detailed and illustrated, Price 2/6
g Open Monday to Sat. 9-6. Thurs. 1 o’clock post free.
PERFORMANCE EQUAL TO VALVE

UNITS OF FOUR TIMES THE PRICE
AND MANY TIMES THE SIZE.

| 10 WATT TRANSISTOR HI-FI EQUIPMENT |

@ PRINTED CIRCUIT CONSTRUCTION @

% POWER AMPLIFIERS—Two versions.
6-Transistor and Rectifier on 4”7 x 24" panels
+1dB 40 c/s to 2C kcfs. 100mV input for 10
watts with 0.25% distortion at 400 c/s. 60dB
feedback. 3 and 15 ohm versions. Low
current, only 300mA and 150mA respectively.

® 3 ohm 10 watt @® 15 ohm 10 watt

ookt £5.10.0 Butt £5.19.6

P.P. 2/6 P.P. 2/6
SUPPLIED @ Mains units for either of above 69/6
—will run two amplifiers. Either type P.P. 2/6
COMPLETE CIRCUIT DIAGRAMS FREE ON REQUEST
% PRE-AMPLIFIER AND CONTROL UNIT. For use with either of above amplifiers or
valve types—Hum-free—2{mA drain—Battery operated or from above mains units—8 inputs be-
tween 1.5mV and. 300mY—for all pick-ups, microphones, tuners, tape replay, separate treble,
bass and volume with cut and boost—4 position low pass filter—40 ¢/s roll-off, etc. Panel size 9 x 24",
* STEREO .PRE-AMPLIFIER AND CONTROL UNIT. Developed from mono pre-amp.,
wuh'the aqdnion of mono/stereo selector and balance control. Overall size 97 x 317 x 137,
Provides 8 inputs per channel, ganged controls, fully equalised units. Designed to feed two of
above power amplifiers —either type. Battery operated or from mains unit,

ericE BUILT £10.19.6 r.r. 3. % Dark brown and gold panel plate 12/6
GUARANTEED HIGH PERFORMANCE UNITS—CALL FOR DEMONSTRATION
PUSH-BUTTON

NEW! “CONVAIR” rortabLe/car rapio | VHF FM TRANSISTOR TUNER

® New printed circuit &Transistor Y% 5-Transistor

),
(Sttcton S
@ LOW DISTORTION
@ HIGH GAIN
@ MAINS OR BATTERY
® LOW NOISE
@® MONO OR STEREO
PRE-AMPLIFIER RR
- £5.10.0

Built 2/6
@ Dark brown and gold panel place 8/6 o

L INTEGRATED STEREO

PRE-AMPLIFIER

-©)

o
o

saucron

design. Over 700mW push-pull % 4 Diodes
output.

@ Push-button selection of MW and % Full coverage 87 to
LW with fill tuning on both wave- 105 Mc/s

bands.
@® A new design with amazing per-
formance at a realistic price.
@ New attractively designed portable
cabinet with horizontal tuning and
all stations marked.
Total cost of (P43
ALL Parts £7‘19'6 3/6

(Batteries 6/— extra)

ALL PARTS SOLD SEPARATELY (Available June/}uly)
% FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES. %

% AFC and AVC

Printed circuit design of S8
high sensitivity and quality.
Output for valve or tran- §
sistor amplifiers. Size 34"
x 217 x 4. Simplified
building instructions, Op-
erates from 9 volts 9-10mA.
All parts sold separately.
Complete with dark brown
and gold panel plate.

Detailed Circuit Book on Request

ISTAL £1.19.6 5%

{Cabinet assembly 20/— extra)

aerials, etc., in presenta-
tion case. Range up to
5 miles in favourable
conditions. Sizes 64" x
3" x 14”. Superhet
crystal controlled on
transmit and receive.

Price £25 Per Pair

% 3-transistor version

£9.19.6 pair

PLEASE TURN
TO INSIDE
COVER PAGE

Total RSB

Cose £30 8/6

ALL MARTIN AUDIOKITS
IN STOCK
Y Leaflets on Request v

SPECIAL
TAPE OFFER

Scotch Boy 31” 300-ft
L.P. Tape. Complete with
spare spool.

only 5/6 pp.1/-

on long life 9 volt battery. Requires less than

half an hour’s wor!

ready built units and easy instructions.

£3.19.6 ?,f (Battery 3/9)

Or Amplifier with volume control and 57 x 3”
Speaker, 4-Transistor, 35/-. P.P. 2/-

9 volt Starr Player with Pick-up 39/6. P.P.2/6
And Two-Tone Case §/-. P.P. 2/—

TOTAL
COST

k to connect up using

RECORD/REPLAY/ERASE
TAPE

Marriot Type R/RP/

head and Mullard type TS erase head with

mounting post.
Bargain offer

HEADS
3 { track record-replay

15/= rair. p.p. 1)

CONTESSA BUILD A QUALITY | Minigram Transistor | 7-TRANSISTOR RECORD
As previously advertised. TAPE RECORDER e O ket () o) s AMPL'F'ER
A;',_(s £9.19. ;/2 Complete in every detail .;/f : British manufacturer. | @ 4 watt peak output
& @ Pre-built units—Collaro Features ready built 4-| @ Full Treble and Bass boost and cut
N 1L - trgnmstor printe: .CIr- . 40 c/s to 20 ke/s ;t3dB
TRANSISTOR ?:[:t::‘oetsDe:'i(:h S::z;;aelj.l; cn[[- 1 | Sy zmphﬁel:j. @ Inputs for Pick-tlxps, Radio Tuners,
PORTABLE < Vive destpm. cligtcs _spesker’ and | @ oF e ik
WALKIE-TALKIES| [ Two Track | PALAAS ol cucneate
9-Transistor Portable with crystal pick-up.
Trans-receivers, Sup- E’,ﬁ:’ £26 8P/g Strong moulded two-
plied complete with colour cabinet with
leather cases, batteries, , FOUR TRACK I handle. Plays anywhere

@® TWO VERSIONS AVAILABLE
12/18 volt for 15 ohm speakers
{mains unit now 60/~ extra)
9/12 volt for 3 ohm speakers
{mains unit 49/6 extra)
@ Size only 6” x 24” x 27
{deal for mains or battery, portable or
domestic record player, grams, etc.
Or aar.
Built Ready PERS
To Use £5.1 9- 2/_

-
LU L

www.americanradiohistorv.com




