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R.S.C. 25 WATT QUALITY
AMPLIFIER 9 Gns.

We firmly heljeve our AIL * Pus -Pull
Quality Amplifier to be by tar the hest
value in amplifiers offered to-day. The
volume of its hieh fidelity reproduction is
completely cantroilable, trom the sound
ol a guiet, intimate conversation to rhe
full, glorious volume of a great orchesira.
Jis sensitvity s »0 high that 1n areas of
signal ~trength it can be operated
straight from a crystal receiver. Entirely
cuitable for standard or long playing
records in small homes or in large audi-
roriums.  For electronic organ or guiblar
or for garden parties or dance bands.
The kit is complete to the Jast detail. and
includes easy to follow point-to-point
wiring diagrams.

Dutputs tor 3 or 15 ohm speakers.

Twin volume controls with twin_ input
sockets allow SIMULTANEOUS INPUTS
for BOTH MICROPHONE and GRAM, or  1.0OPS with 15 db in the main loop from
‘PAPE and RADIO. SEPARATE BASS and — output transtormer to voltage amplifier.
TREBLE CONTRC giving both LIFT  Freguency response t 3 dh. 50-20,000 ¢.p.3.
and CUT. FOUR NEGATIVE FEEDBACK ~ HUM and DISTORTION [LESS THAN 0.5

LONG  PLAYVING R EC 1.1, 3-4 watt H1GH-G.XIN
o JEWITH CRYNSTALD AWM O £3 12/6. For mains
VP (Sapphire Stylus). Speed 33k rpam. | input, 20-250 v. 50 ¢/s. Complete kit ot
For A.C. mains= 200-250 v. Limited supply. parts including circuit. point 1o point
RBrand New Cavtoned.  Derfect. Oniy | wiring thagram, and instructions. Ampli-
£3.19.6. Plus carr. 3i-.  (Normal price fier can he used with any type ol Feeder
£8 approx.: Unic or, Pick-up. _This ig not A.C. .C.
CONVERTER KIT, 1\01(}_1‘1)_4010\\‘5: u_c::sbls. but A.C. onlv with
convert hi \apv _"”’P’A of | speaker. (We can supply a suitable 1Cin.
roto ALl Mains.  A.C. | 4nyy, by Rola at 27:9.) The amplifier can
20 Lh‘vt.i 'l)ln'l "T-m)“\i" “:)1{} :‘;281‘)’ ‘1:“\11; be supplied ready for use for 25/- extra.
smoothe ST . . @ ST o Y S . &
to 10 A, and fully smoothed L1 of2v.at ,C B ../b_.il«ulli(le.xu]i € 1eiﬂet .
S lo 1 A Drice, complete with cireuit. | gRAND NEAW COLLARG 3 !
wiring dlagrams and instruttions, only AUTOM. (G SCORD CILAN
48/9. Or ready Lo usc. 8/9 extra. ype RCH,521, w\r.hd()thodv‘nam
. QTP . e netic  Pick-up an matching trans,
SON AT, SET BA 2 L Separate (switched) Alloy stylil for
?' 4! Ir: L'y‘u(\-ionA O('IP';‘D‘J;“L'\‘;;“O“’H&“‘ lt: standard or long-plaving regords; Mains
or construc 5 i - ! g -
metal easer to replace Batleries where input 200-250 V.. £919/6. Plus Carr -
A.C Mains supply is avarlable. Inpiut CAUTO-
20250 v. S0 ¢ = Quiputs 90 v. 10 mA and RC.3 T th - Ping-in "
1.4 v. 250 mAl.,. fully smnrl)u[w «d. For 4-valve Cryatal H W for Mains 200-250 v. 50 ¢ C=.
receivers. 1 complete - e Cew car q M gt
_ Only 85 9. Or ready lor use, 42 6. Stz Hrandiergal toned, £10/10 -, Carr. 5=
ol unit, AL x4 2 13 I MICROPIONES,  Crystal typr, zood
B\ SRY €1 gnality. Recommended lor use with our
For mains 200 amplitiers, Hand type, 596 Stand
o charpe 8 o . 25:6. type. £6:19.6.
Fo charge 6 or 12 vaat. ut 24, 31'8. —
To charge § or 12 v. ac a, 49/9.
Above consst of transty full wave
rectifier. t . fuseholders and steel vase.
Any type as~embled and Lested, 6,9 extra.

AD ]

mipregnated,
DROP THROUG
v.2.5a
5v.22
a

Interieaved s
TOP SHFROUDED,
0 v. 70 1NA, 6.

TIE SKY CHIEK
A design of a 4-stage, B-valve %
A.C. Mains receiver with relenium reecti-
fer. 1t consisizofa variable Mu high gam
1.F. stage iollowed by a low
arid detector triode. The nexi -~tage 15 ¢
further triode amplifier with tone correc-
1ion by negarive feedback. Finally comes
1he outpul stage consisting of a parallel
connec ted  double triode giving ample
outpui at an_extracrdinary low Iegvelug( .
ji=tnrtion.  Peint to point wi dia- __r

‘m-ams. instructions. and parts list, 2 6. | 250-0-250 v.

o

10¢ m

A,

5 !
v.4a,5v.3a21/6
v.4a,5v.3a279

This receiver can he built for a maximum Midget type 20
of £4 16~ in luding attractive Browa or 5 50 v. 70 mf
Crearn Bakelite or Walnut veneered wood
AT 1815 i oo iivwaten for R13356 conversian
TROLYTIUS (Current produciion. | : L300 v, 100 mA 016,
i [ v.3a
ApF H00 v. 211 | 250-0-3%0 v. 100 mA,
GuF 450 v, 29 0-4-Hv.3a .. . e 2219
24 1T 350 v, 211 250-0-360 v. 150 mA, f3 v. 4 a,
32u 1 350 v. 211 0 via 3116
| s2mid 40 v. 49 350-0-1450 v. 250 mA, 8 .€a,4v.8a.
| a0uF 450 v. 411 - .2a.4v. 38, for Electronic
G54 pF 450 v. 49 Eng. Televisor e ... 69/6
H-8pk 350 v. 39 1251425 v. 200 mA 6.2 v. 4a, C. T
8-8LF 450v. 39 63 v. 1a. C.T.5v. 3a, Suitable
| #-16mid 450 v. 2011 Williamson Amplifier, 6lc. .. 479
g16ur 450 v. 311 Economy (Quality Amplifier type . 52,
16-16uF 450 v. 4111 | 450-0-450 v. A mA 6.3v.64,83V.64,
16-421K 450 v. 53 av.3a .. .. 699
queF 40y, 23 32:520F 450 v. 5 11 AMINATOR TR %lug‘l-:usﬂ/g
NN NG FAP Best, Quality, Primaries 200-260 v. H0 ¢ L120v. 40MA T
{51:;;[‘,[-'_‘!?5“;‘.& Recls only 18/9 @0 v, 10 A, 7-0-7 v. 260 mA .. 811

£1. 1ost 1/-
until 1 p.ow.

ns CAV.OL or CLO.D. NO C.O.D, une
- under £3. Open d 1o 5.30 1 Sals,

R.S.C. MAINS TRAN
=

ya under 10/-. 1,6 extra under £1 : 2/- extra
st 6. Trade List 5d. S.AE. please with all ¢

per cent. measured at 10 watts, comparing
favourably with most highest priced
ix B.V.A. valves, Marcom/
series output valves, A.C.only.
200-230-250 v. 50 ¢ cs. input, 420 v. H.T.
LINE. Paper reservoir condenser. Com-
pact rhassis. Matched components. Size
14-10-9in, Available in kit form at the
amazingly low price of 9gns. Pluscarr lage
/6. Or ready for use 30/- extra.

R.S.C. 8-10 WATT ““PUSH-PULL”
HIGH-FIDELITY AMPLIFIER A3

Complete with integral Pre-amp. Tone
control stage tas All amplifier), using
negative leedback, giving humproof
mdividual bass and tveble lift, and cut
Lone vontrol. i

Six Negative Feedback
Completely negligible hum and
Frequency response ' 3 db,
30-20, p.s.  Two independently run-
wrolled inputs. Six B.V.A. valves. AC
mains 200-230-250 v, input only. Outputs
for 3 or 15 ohm, speakers. Kit of parts
complete in evely detail. £7.19.6. Pl
5/~ cavriage, or ready for use, 45/- e

PLETE W) MATTC)

TRANSFORMER, A fortunate purchase
enables us to ofter limited supplies. Brand
New and Perfect at a [raction of normal
price. Oniy 26/6

FOU R STAGE Design
of a iligh Fidelity Tunet Unit. L. & M.
Wave. Full decoupling, Self eontained
heater supply. Detailed wiring diagrams
parts list. and illustration, 2:6. Total
building cost. £3/15/-

COAXIAL CAR 75 ohms, } in., Td,
vard. Twin Screened Feeder, 9d. vard.
ns,

Al 2-3 ohms, n.
16'9, 8in. Plessey. 15 9. 10in.

] 10in. R.A., 29,6. 10in. Rota
with trans.. 29 6. 12in. Truvox. 49.9.
10in. W.B. "'Stentorian’ 3 or 15 ohm type
HF1012 10 warts. Highly recommended
Jor use with any of our amplifiers, €3 13:6.

MLE. AR <. All 2.3 ohms, 8lin.
Rola, Field 600 ohms. 11/8. 10in. R.S
Firld 800, 10K or 1.500 ohms, 23:9.
YOLUME CONTROLS with lnllé
(lin.) spindie: values, less switih
_2m, with 8.P. switch 39, D.P. sw., 4:9.
SFORMERS ikt
: GUARA]

ies 200-230-250 v. 50
T TRAY

Plessey, 1

Y
"110))
/s Servened
ORMERS

12v. Ta. 7111 3a 811 ;.
6:12v.3aor2.4v.1.52. 1%7/6.

TEAR TRANSFORMIERS

All with 200-230-250 v. 50 .3 Primaries :
0-9-15 , 149 0-9-15 v.

0-9-15 22/9 ; 0-1=9-15-24 v

syooTr * CHIOKE
250 mA 3-6 H 30 ohms ..
150 mA 7-10 H 250 ohms

100 mA 10 H 175 chms Potte:
80 mA 10 H 350 ohms ...
60 mA 10 H 400 ohms ..

TIRANSFORMERS
mA, 2-0-2 v. 1.1 &, 2-0:2 v,
or VCRY7, VCRSI7, cte. ...
mA2v.2a ..

(8] [} ANSEFORM J
Midget Battery Pentode o68:1 for
384, ete. ...
Small Pentode 5,0000 to 30 o
Standard Pentode. 50000 03¢ ... 4.9
Standard Pentode, 7/8,0002 103Q ...  4/9
Multi-ratio 40 mA, 301, 8
60:1, 90:1, Class B Push-Pull
Pu;h—?u]l 10-12 watts 6V6 Lo 32 or

2
Push-Pull 10
10 3 i .
Push-Pull 20 watt
wotnd, 816, K'T66, ¢ 4719
Economy Quality Amplitler type ... 47/9
e £2 1 2/6 extra
nguirics.

(LEEDS) LTD.

2 watts to match 6V6

RADIO SUPPLY( CO- 32, THE CALLS, LEEDS, 2
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Af-‘, 1 We GUARANTEE these seven Coil Packs to be the finest
M J_I}Jl ~Q of their class in the Country. Mechanical precision,

REGD. design and technical performance unsurpassed
P3/5O0RpF.

WA ] "
(jﬂ [
\ &,

]

These compact 4-station Coil Packs are available for either These 3 waveband Coil Pucks are available for use with
| Long wave and 3 Medium wave stations (CP.4/ Lyor 4 either 370 pF or 500 pF tuning condensers. The coverages
Medium wave stations (CP.4/M). Thev ar '.(”v ired rd are: Long wave 800-2.000 metres, Med. wave 200-550
) § Salls LG G [RE TR £ metres, Short wave 16-50 metres. Designed for use with
require only four connsctions for use with uny standurd Jackson Bros. Full Vision Drive or SL.8 Spin Wheel Drive.
frequency changer valve. Retail Price of cach unit -

Retail Price of each unit : 32/ plus 10/8 P.T.- Totul 42/8.

25/-. plus 8/4 P.T.—Total 33/4 [ CP.3/G with Gram. Position suitable tor use with 300 pF
- plus a/= 8.1 —Total 33/4. tuning condenser :

With Gram. Position : 31/- plus 10/4 P.T.—Total 41 4. ' 39/-. plus 13/- P.T.—Total 52/-.

DENCO (CLACTON) LTD. g, "0, o for Goneral Cutalogue

357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX.

| have a little brother—

they call him **EBIEE."" He’s a fine little fellow, just like me !

We are both nice to look at—befitting any set

enhancing those we have already met !

et

/ YOU CAN
i OBTAIN US

. NOW FROM
- (7
/T Lf~ YOUR LoCAL
2 e [ W52/ COMPONENT
N STOCKIST

=
The complete range of control knobs you've been | AN ENGRAVING FOR EVERY PURPOSE—
waiting for ! 16 special GOLD FILLED inscriptions | RADIO : ° Volume,’

5 “Tuning,” ‘' Wavechange.”" ‘' On-Off,""
that will meet the demand of every radio, T/V, tape | S.ML.-Gram.” “‘Radio-Gram.’" " Tone,"” ‘' Vol./On-Off ’
recorder or amplifier enthusiast—beautifully made and :ibﬁvfségméce,g:_‘c“)‘f;... Contrast,” * Brilliance,” ** Brighc-

designed to enhance the appearance of every commer- | AMPLIFIER : Bass,”" ** Treble ' (plus any of above).
cial or amateur constructed set, | TAPE RECORDER : ‘' Record-Play ' (plus any of above).

. . . (RPN m 7} v g AVAILABLE IN WALNUT OR IVORY.
Sizes : TYE$ A 157 dia. Type ©* B 14" dia. Both PRICES : Type “ A" 1]6 each: Type “B." 1/2 cach.
types are ; deep. Plain knobs can also be supplied at 1/ and 10d., respectively.

If in difficulty please write to : Keen quotations to manufacturers.

Uncles, Bliss & Co., Ltd., 139" Cherry Orchard Road " East Croydon " Surrey cqolccsiom:

YDON 3379/6390

WWW.americanradiohistorv.com
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radio products 1id.
418, BRIGHTON ROAD, SOUTH CROYDON

(Dept. P51)

, SURREY. ’phone CRO 5148/9

514
! ” 5 OSMOR COILPACKS give quality and performance
midget size and modest cost.
technical skill can ensure—extra selectivity, super sensitivity, adaptability. Size
cores and polystyrene formers. Built-in trimmers. Tropicalised. Prealigned.
to make. All types for Mains and Battery superhets, and T.R.F. receivers. Ideal
conversion of the 21 Receiver, TRI196, Type 18. War-time Utility and others.

Send to-day

right out of proportion to their

They have everything that only the highest degree of
only 1§in. x 3}in.
receiver-tested and guaranteed.
for the reliable construction of new sets, also for

x 2iih., with variable iron-dust
Only 5 connections

for particulars !

Type Hole Sizes

| lin. x 1lin. size !3in. x l3in. x 3}in.

I.LF.s. 465 kfc. Permeability-tuned with flying leads.
For use with OSMOR coilpacks and

. g 2 En o Uin USSP oihers, 1416 psir.  MIDGET
o aRiS RO TTER 3 T;gr:n i{‘:" request. | 21/- pair. PREALIGNED /6 extra.

Standard

1.F.s. 465 kjc. }in. x {in. x 2}in.
Both types.

;PE METRES The Separator may easily be tuned to eliminate any one Sta-

I — 141-250 Aerial l tion within the ranges stated and ficting takes only a few
2 - 218-283 plugs ¢ seconds. Sharp tuning is effected by adjusting
3 — 267-341 in here 5 = the brass screw provided. ae .

4 319-405 3 Complete with plug. socket and full instruc-
5 — 395-492 Ha ! (. tions—nothing to add.

6 — 455-567 into , ) .

7 1450.1550 b Recerver 7 6 POST FREE Satisfoction guaranteed.

Send 5d.
(stamps) for

8 —410-550 k/c  QgMOR STATION SEPARATOR
literature in-
cluding The

We keep stocks of many radio components for use in published [[/
‘ P ’
| really effi-

circurts, including :
“ WIRELESS WORLD
cient 5 valve Superhet Circuit,
6-valve ditto, 3-valve {plus’ recti-

No Compromise T.R.F. Tuner. Midget Mains Receiver.
Sensitive 2-Valve Receiver : Television Converter, etc.
Midget Sensitive T.R.F. and Many Others.
fier) T.R.F. circuit, Battery port-

“PRACTICAL WIRELESS

SEPARATE
COILS

4-

A full range
is available for
alt popular wave-
bands and purposes. Fully de-
scriptive leaflet and connection
data available. Just note these 5
star features :—

% Only lin. high. % Packed in
damp-proof containers. % Variable
iron-dust cores. % Fitted tags for
easy connection. %k Low loss Poly-

Coronet ‘' FOUR," Beginners' Superhet. Modern High | able superhet circuit, Coil and
Power Amplifier 2: Attache Case Portable ; R1155 | Coilpack leaflets, radio and com-
Ccnvertor ; A.C. Band-pass 3 ; Modern |-Valver ; 3-Speed ponent hsts, and interesting

miniature circuits. etc,

styrene formers.

Autogram, etc., etc

OUR TECHNICAL DEPT. WILL BE PLEAS
TO CIRCUITS IN WHICH OSMOR COILS

P el gl

OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED.

e e e b e e o

et ]
ED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING }

i e e e L e T N
N

. .
Tl S N Nl el

gy P I P e
T g Nl e ™ g ™ el

LEARN THE PRACTIGAL way

Specially prepared sets of radio parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of fundamental electronic
circuits and bring you easily to the point when you can
construct and service radio sets. Whether you are a
student for an examination; starting 2 new hobby:
intent upon a career in industry; or running your own
business — these Practical Courses are intended for
YOU — and may be yours at very moderate cost.

All lessons and equipment supplied

i EASY TERMS FROM

L £175 MONIH_:\ |mmed|at.et|,{vna;|:°pt::§t;'n1es your
PO THiS PON DAY EXPERIMENTAL
asT covPro TODAY GUSEr 7y,

Please send me your FREE book on Practical Courses. RADID basic— A course in pasic principles. 5 .

| am interested in RADIO — Inscruction and equipment from which you build & Radio

1
| I
: 1

o Receiver.

: ;gadEghllsJ,r:inoL,},TdEi \?Vezt 32X, 43 Grove Park : TELEVISION — Instruction and equipment for building 4 Television
1 ! ! ! i Receiver. . :
1 NAME. ....oirrieeninniaeiarrrcraarrrsaseen QoooODnCOOaatacaan 1 Atlso for Mechanics Electricity, Chemisiry, Photography, Carpentry,
I i Draughtsmanship, € cial Art, A S.W.Radio, Languages.
| ADDRESS ...ovverinnrenssersnsscnsscisssanssssssians I 1 E M l INSTITUTE “The only Postal Colfege which is part
= SEPT. ; % i CLLLEE T of a world-wide Industrial Organisation

www.americanradiohistorv.com
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Osram N709

THE GENERAL

output pentode

The OSRAM N709 is an indirectly heated all-gfass
audio output pentode notable for its high slope
and high power efficiency.

The new valve, which is intendad for use in
equipment with paratlel connected heaters, is
particularly suitable for applications where
quahity of reproduction is of primary importance,
such as F.M. and Band III television receivers.

The audio output of 6W obtainable from a single
Class A output stage results in reduced audible -
distorrion at normal listening levels.

Undezr push-pull conditions two valves will

deliver up to |7W audio when pentode

connected, and 8W when connected as triodes.

For fult technical details write to The Osram Vaive

and Electronics Dept.

ELECTRIC CO. LTD., MAGNET

View from underside
of base (B9A)

I VITE YOU TO
BUILD THIS PORT-
ABLE FOR ONLY

o 6 1 N,

Fall detls, cirenit dogram,
potnt to paint wiring instroe-
thns, and complete dist o1
canifingn ats. Available 2/- e
Cave van be supphied separ-
atel) Available  in the
iollowing ntirar -
tive colours :

® Lizasd Grey ;

@ Muroon ;

@ Broan,
18 cach.
. 8-

* COLLARO ™ AC37 GRAMOPHONE
MOTOR.

o rap at 74

o osuitable 1007125 vooumd 2o
turatahle.

CGovernur controllod
T

Television pre-amplifier by Plessey,
complete with valve (EF42) input and
output sockets, leads for H.T. and

. Complete with
Pricc 48/~ Lost and pucking /6.

FOR TERMS SEE OUR FULL

L.T. supplies, etc., 21~ each.

LOUDSPEAKER UNITS

ey Ronul type for portables,

i Nytare Ly speaker, 2
C 103 2, 18/8 cu.
Plessey 3in. unit. 13'8 ca
Elao tio. untt with .nn. llllmg. 138
each.
Elao 6ifin. unit, 14/8 »uch.
Lectrona anl R. & A,,

Nin. units,

N709
HEATER
Vh 6.3v
Th 0.78A
RATING
iy 300 max. V
Vg2 300 max. V
Vh.k 150 max. V
[ 65 max. mA
pa 12 mix. W
pg2 3 max. W
CHARACTERISTICS
Va 250 \'4
Va2 250 Vv
Vel —73 Vv
la 48 mA
lg2 . 1.3 mA
£ (a1-g2) 19
ra 8 K
gm 1.3 mA'V
HOUE, KINGIWAY, w.C.2
It 1. Elac, 22/8.
10in. Goodmans, 29/8.
8in. Lectrona, with output trans-
former, 20/-,
Travex, BX 11, [2iu. unit. 49/8.
Travox wafer gpeaker, Gii 20/-.

Plessey Rin. muning cnergised, 1.50ug
field. 21'-,

18/8 each. Gdin. unit with 6000 fickl. 17/8.
Loiu. Plessey tightweixht, 18/8 each.  Hiv Goodmans PM unit 149,
PORTABLE RECORDING OR STAND-OFF PORCELAIN INSU-

PROJECTOR CASES.
Rexine covered. (Beady for carrying
I3in. x 9fin. v 1o, Internal di n-
sions, Jdin. fong. 1idin. deep, Sin.
frout height, RLin. rear height. \\ughl
&ith. Price 13/8r~
Postage awet Packing 2 -,

ENAMELLED COPPER
1lb. REELS.

WIRE ON

18
. s
e 21
2/2
215
217
/9
2,11
31

_'4

4/2

LATOR by Bulgin, 3 hole tixing with
wite ntt, /- cael

LEAD THROUGH POLYSTYRENE
INSULATOR. 3 hole fiviug, 8d, each,

440 VARIABLE RESISTOR. com-
pletely cucased with inscriptions un
the front, 7 v, on off and
potnter Knu s the maxi-
M eures c. ldeal
for Model Ruilways.

HE COMPACT TELEVISION
AER[AL BY FAMOUS MANUFAC-
TURER. Supplivd complete with
universal noenting ami backplate in
neutral brown finish, Overall lengta
. Gin. Packed tu earton Sft. din.
lung. Complete with fall instrnction«.
(at. r. CIM. Original price 5
Our price 19 §,

LINE CORD
2amp and 8 amp., & core, 1/8 yurd.

OUTPUT TRANSFORMER
Pentude vutpt trausformer, 2/9 cach.

PAGE 567
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teerin’e U .
Great Britain’s Valve Mail-Order House
074 8/- | 6116 6/6 | 257.4 9/ 1LL32 9/6 | NH(1.
Bd 10/- | 6 5 | 2572.5 10/~ Yea LS
e 9/6 32 8/6 ACBPEN
(L] 8:6 3 9/6 ACPL
1.N5 6.6 5 9/6 ACDD 8/6 | MSPen 5/-
1LA4 A 51.6 10/6 ACSP3 76 | MSPenB  5i-
r5 o6 5444 11/- DDTI3 il | MSPENE 106 )| P2 3- BRITISH
R4 9/6 574 11- H1.13 10/6 | U17 96 | 215 2- N
us 1o o - H123 79 | EL32 06 | PxIiRNT - |/ AMERICAN,
S - [ HLI33DD 96 | Pendé 6/6 | I’MI24A 16
N5 10/- 41 106 HI1320 10/6 | VP2 7/~ | 8113 4/-' CLIALLYE
T4 10/- 42 10/6 141 9/6 | AYI4 5/6 7- A.C.
T Brgr 1t Hidloo 18T 3 s T | e
- LG - ‘ o1 S 6 O
i 9,6 SKU 126 AR i | \ universat
226 bl 7 9/6 13- | Sp2 58 | “wul oo
22 8- 8 10/ 11/6 | KT2 6/6 | ‘Srock and
Dg G- 62nT 14,6 9/6 | 4D1 66|  Pvbead
~4 10,6 72 106 116 | 01A - | . T
Vi 106 73, 10/6 116 | 1B4 3j- | Send | Stamp
N4 12/- 1776 106 ; 18 ;- for
73 11/- 1INTGT 17/- v T1- Complete
¥3 - 05 40/- A 2- List,
U4 12.- 07 976 3/-
7.4 11/- 80 15/- 2}~ “emobbed’”
A8 11/ 66.A 9:6 6/- Valve Manual.
.f\(é 9- 4/67.4 oG 76 Most compre-
ACT 86 004 6 5/- hensive Cross-
AGSH 98 54 56 Tl- Reference
ALS 96 55 6,6 2/~ Eqguivalents
AK6 9/6 56 6/6 6/- Book. 2/6.
AMS  12- 299\ 8/- 20~ TOPIECO
AQ5 916 625 a6 3-
AT6 10i- 1626 9/6 8-
7193 6,6 4
OD3/VR150 8-
14,6 2=
e
6)-
5
g
/-
13
Zo SRR
7 2/~ The ne youlAli-in-one
a6 | 2201°1 4/- reguire en-|padio-meter
66 | AcHLDDD | closed it avail- AEDC Tests
49 6/- | able in a dozen | oyverything in
59 | EF6 17/6 | assorted of our ' Radio. With
X178 10/~ 46 | KT763  o/- best choice. | Test Prods
XP(1.5) 6/- 96 | MNI"4 5/- 10/6. Post16 296

PLEASE

NOTE.—Carriage
Charges refer to the U.K. only.
freight. etc., extra.

an% Postal
verseas

RECEIVER UNIT TYPE 25
Ref,: 10P/1L.
part of TR1196. Range 4.3-6.7 Mc's. with
valves 2/ VR53 (EF39). 2/VR56 (EF36), VR55
(EBC33), VR57 (EK32), 2LF.T. 460 kois,
etec.. in metal case 8iin. x 6in. x 61in,
Ask for Post
1°/H299 Paid

< Each
ILF.F. RECEIVER R3109
Ref. : 10DB506.
Motor Generator. input 24 v.
Output 480 v. .04 a. D.C. with a
gearbox operating a switching mechanism
Lo detune tie receiver at time intervals.
Plus : 4/ VRE5A (SP4D), 2/VR92 (EA50),
2/CVe (Det. 20) valves, efc. Metal case
dimensions : 12in. x 12in. x 8in. Wgt. 24ibs.
Ask for Carriage
PIHYG1A Each Al
BC-456 SPEECH MODULATOR E'NITS
Part of SCR-274-N ~ Command Equipment.”
Complete with valves 1625
transformers. relays, ete..

Contains
1.8a. D.C

(U.8.A. made).
and VRI150/30.

less dynamotor. Overall dim. : 10{in. x

71mn. x 44in. Loose stored.

Ask for Carriage

P/E42 Each. Paid

Available, BC-156. as above, in original
carton.

Carriage

Ask for
PIE42A Paid

21/6 gacn

Circuit 1/3

JEFFERSON TRAVIS UF-2
TR ANS%J‘!;IXER CHASSIS

d . made)
Less valves and partly stripped by the

T11548 TRANSMITTER UNIT
Medium High powered for C.W.-M.C.W.
RIT 3 ranges, 10-5.5 Mc/s, 6.5-3 Mc/s, 500-200
kejs. Complete with 4 valves, etc.. in metal
case, 14in. X 161in. x 84in. External Power
Supply required.

Plus 7/6

Ask for /6
P/ESA Fach Carriage

VISUAL INDICATOR TYIPE 1
Ref.: 10Q/2

Dual reading leftiright. D.F. meter for

R1155. 2}in. Scale overall dim.: 3!in. X
2iin. In used condition.

Ask for Post
P/HB62A Each Paid

AERILIAL SYSTEM TYPE 62
U.H.F. Antenna on streamlined moulding
with VR92 (EA50), untuned detector stage,
Overall dim. : 13in. x 4{in. x 2lin. Antenna

22.5 cm.
Ask for 3/6 Post 6d.
P/H496 Each extra

Circuit 1/3 each

DINGHY TELESCOPI MANT
Aluminium Telescopes from 14}in. to 7it.
Seven sections, base dia. iin, Weight 4 ozs.

Ask for Post 6d.

P/H489 Each extra
AERIAL ROD

15in. lengths, copper plates. sieel tube.

ferruled to interlock an Aerial of desired

. Contains :

RADAR REFLECTOR AERIAL
MX/137/ 4

Spider-Web mesh aerial in original moisture
proof carton, with assembly instructions..
Ask for Post 8d
P/E175 Each extra
GLASS DOME INSULATORS
Wwith threaded terminal top and metal

load-through Rod. Dome dim, @ 2iin. Xx
1jin. high, lead-through projects 6iin.
Overall length 9iin,

Ask tor Post 3d.
P/H54 Each extra

CERAMIC AERIAL SPREADER
Individually boxed. Length overall 1lin..
between centres 9iin. '

Ask for Post 3d.

P/HT18 ver pair extra
MICROPHONE

Ref. : 10A/14381. _(Flying Helinet tyne)

Electro Magnetic 500 ohms with switch.
lead and 2-way sockets.
Ask for Post 6d,
P/E16 Each extra
METAL (MINE) DETECTOR No. 5A
Amplifier Unit with Search Coil Assembly
%A.22158

1.

n A.F. Amplifier, employing 3/ARP12's
(VP23) valve mounted, with battery space
in metal case 11in. x 11in. X 43in. plus small
metal box fitted with controls. which can be
fitted to search coil, with slight modifica-
tions (details supplied). and used for findink
buried metal, Power requirements are

6 S type l}-volt cells. and a 60,90 volts
H.T. battery (not supplied).

Ask f0r Carriage
P/E7T68 Sach paid

MODULATOR 169
Brand New. In original wood case.
CV7 Klystron and valves CV85,
504G, EF50, Mctal Rectifiers, plus

M.0.S.
Ask for Carriage
P/H518 17/6 Each Paid
Circuit at 2/3
\

length.  3/16in. dia.: ask for~ P/H709 ; | chokes and condensers. 80 v. 400 ¢ 5. Trans.
iin. dia. : ask for P/H710. Dim. : 18in. x 8kin. x 7iin. Finish black.
Either a Post'6d. | Ask for /_ Carriage
Size doz. lengths  extra | P/HIS Each Paid
Order direct from -— !
A V4 \ sUPPLY
CLYDESDALE (o'crp.
2, BRIDGE STREET GLASGOW CS. Phone : South 2706/9

www.americanradiohistorv.com
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1)

BUILD yoUn
- We can supply all

sl 4« cabinet. chassis,
1 - | down to the Jast
“H o : _
e | i looking radio.
| ’ AB®M® | ihe components,
follows :

MODEL !I. T.R.F. RECEIVER

This is a 3 valve plus metal rectifier TR¥
receiver with a valve line-up as follows :
BIX7 (11F), 847 (Del) and g\ 8 tOQutpul),
The dial is illuminated and when assem-

VS)

ing valves. 5in. moving coil spealker.

enable YOU to build a prolessional-
punched and drilled ready to mount

' of any of three attractive cabinets
12in. long, 51n. wide by 6in. high. as

cither ivory or brown bakelite. or wooden. finished in walnut.

and casy-to-follow point-to-point and circult wiring dragrams supplied.

(it aalie)
LIMITED

OWY nRADIO?
the parts (includ-

and evervihing
nut and bolt) to
‘The  chassis

is

‘There i» a choice

Complete

MODEL 2. SUPERHET RECEIVER
This is a powerlul midget 4 valve plus
metal rectifier superhet Receiver with a
valve linc-up as follows : BK8. BK7. 8Q7.
B6V'8. Thedial is illunminated and coverage
i for the Short Wave bands between 16-30

(Dept. PW) 42 TOTTENHAM CT. RD.,
LONDON, w.1.

Money Back Guarantee on All Goods

Telephones : LANGHAM 1151/2

4 watt AMPLIFIER KIT

This is a 3 valve 3 stage Amplifier for use
with Gramophone, Microphone or Radio.
Valve line-up iy as follows © 6817 : 6V6 :
574. Negative feed-back. Tonc control.
Voltage adjustment panel incorporated.
1 watte output. For operation on A.C.
Mains 200/250 volts.

The complete Kit includes every item
down to the last nut and bolt. drilled
and punched chassis, engraved front plate,
and comprehensive point-to-point wiring
circuit diagram. Chassis dimensions : 8in.
X 8in. x 2}n.

ALL COMPONENTS SUPPLIED ARE
GUARANTEED FOR ONE YEAR

Bll'sg téhnepg:?;‘}l\iﬁ'r. vr%s(fél;?a;c':cr.v t?)t*”taﬁc- metres. the Medium Wave bands between PRICE S
Medium and Long Wave pands. Opcrates 180-550 meLres, and ll.c.LPng Wave bands £4 5 o :
on 200/250 volts A.C. Mains. 25&3’5“03“ ??0'2{08") 1:’;1[“‘53 Operates on =V .

200, % voits A.C. o .
Plus 2/6 Packing, Plus 2/6 Packing. Plus 2/6
Carriage, Insur. £5 . 10 L] 0 Carriage.  Insur. £7 n 19 L] 6 Pkg.Carr.

T.R.F. RECEIVER We can supply this Receiver ready built at €6.15%. 6d. plus 36 p.c. & o
ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR
NOTI: : We would respectfully suggest to those interested in building this recelver
that they send for OUR Instruction Booklet. Intending constructors can then judge

for THEMSELVES how comprehensive this Booklet 1s,

Instruction Booklet and priced Parts List loF either of the above available separatelv
atl - This moncy will be refunded if circuit diagrani is peturned as NEW within 7 days.
When ordering please state Model No.

HIGH QUALITY A.CoD.Co AMPLIFIERS—ANEW
For 200-250 A.C./D.C. Push-pull outpbut tapprox. 3 w.).
Valve line-up : 4 latest type miniature Mullard valves
—1 UCH42, { UAF 41, 2ULA41 in push-pull. Special feature
—separate smoothed H.T. supply is 1ncorporated to
enable an R.F. tuner unit to be powered by the amplifier.
Dimensions, 9in. X 4in. x 4. Supplicd 6 9 6
complete with circuit diagram,

Packing, carriaze, insurance on cach modcl. 3/6.
TERMS OF BUSIN : Cash with order (or C.0.D. Post items): T ready-built we can subply it at £5.1.0.
all orders for small items totalling over £2 bost frec unless otherwise statea. plus 3/6 pke.. carr., ins.

NOW OPEN ALL DAY SATURDAYS 9-6 p.m. @ PERSONAL SHOPPERS ALWAYS WELCOMED

The Output
Transformer supplied B

is for use with a loudspeaker of 3 ochms
impedance and we would suggest that the
output of the completed amplifier justifies
the use of one of the latest W.B. H.F.
Speakers which can be supplied as follows :
8in., 60/6 ; 9%in., 67.-; 10in., 73'6. All
plus 2/6 pke., carr. ins.

Circuit Diagram only, available separately
atl;-. To those who require this Amplificr

Positively the 2 BEST T/Vs yet built
for the Home Constructor !
The STERN’S “ TELE-VIEWERS?”

5 CHANNEL SUPERHET RECEIVERS

Suitable for any transmitting channel and for which commercial adaptors
will be available.

v
2 PERFECT PICTURE QUALITY

C) SIMPLE DIACRAMS MARE
N CoNSTRUCTION EASY

'/,
@’mefa FRINGE AREA RECEPTION
N~
= BEITER RECEPTION AT HALF
N COMMERCAL COST

B e § 5 e § 5 e § 5 € 5 e § 5 e € e € 5 e € 5 This is the 127

”»
The “WIDE-ANGLE ! TELE-VIEWER ;
TELE-VIEWER il .i and can be completely N ro Ean Tsupply &
s 1 EW 12in. C.R.T. at the
* This js the most 3 *i‘\ i aile for PI°"|7 £{2¢8R.116 -4 specially reduced price of
cMelent  large I (EluslcostoliCRII) £12.18.8. (Carr. & Ins., 15 - extra.)
screenn TV yel B e 6 5 e $$ e 65
offored 0o { The complete set of ASSKMBLY INSTRUCTIONS lor
constructors. il .
. these T/ Vs are available for 5/- each. They include really
* Excellent Time detailed PRACTICAL LAYOUTS, WIRING DATA AND

Base cfliciency
producing 15 to
16 Kv withample

COMPONENT PRICE LIST. ALL COMPONENTS
ARE AVAILABLE FOR INDIVIDUAL PURCHASE. AN

scanning power ATTRACTIVE TABLE MODEIL CABINET FOR THE
for C.R.T.'s up 12in. Model IS AVAILABLE FOR £6.19.6.
to 17 inch.

CAN BE COM-
PLETELY
- BUILT FOR

£33-0-0
(Plus cost of
C.R.TH

STERN RADIO LTD.

109 & 115, FLEET STREET, E.C.4.
Tel.: CENTRAL 5812-3-4,

waany amaricanradiohistorv.com
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Bring your equipment up to date with

~ESO-S- REPLACEMENT PICK-UP HEADS

If you already own a fine radiogram or record-player you now These Acos “Hi-g ™ pick-ups, you will find, represent a truly
have the opportunity of rejuvenating it - of bringing it right up phenomenal advance in pick-up design with regard to both
10 date for a quite modest sum. Acos Hi-g crystal pick-ups are reproduction and tracking characteristics (so important with
now available in a range of specially designed * plug-in"" models ® many of (he new microgroove recordings).  Ask your Dealer !
to suit most famous makes of record reproducing equipment,

58 PRACTICAL WIRELESS Seplember, 1954

HGP 33.1 Collaro. A Hi-g pick-up head incorporating the
HGP 33- | turnover cartridge for both standard and micro-
groove records. Will fit Collaro units RC 532; AC 534;
AC3/534; 3/RC 532; and the Studio pick-up.

HGP 37-1 Collaro. A Hi-g pick-up head incorporating the
HGP 37-1 turnover cartridge with cantilever sapphire styli.
Designed for both standard and mi¢rogroove records. Wil fit
the above mentioned Collaro units. Both models available in
cream or walnut. Ask for Date Sheets No. 4700 and 4800.

MODEL

HGP 33-1
&
HGP 37-1
Collaro

HGP 33-f Garrard. A Hi-g pick-up head incorporating the
HGP 33-1 turnover cartridge for both standard and micro-
groove records. Will fit Garrard units RC 75M; RC 80M;
RC 90; RC 111 ; Model TA.

MGP 37- Garrard. A Hi-g pick-up head incorporating the
HGP 37-1 twurnover cartridge with cantilever sapphire styli.
Designed for both standard and microgroove records. will
fit the above mentioned Garrard units.

Ask for Data Sheets No. 4700 and 4800.

HCP 33-)
‘&
HGP 37-1
Garrard

Hi-g pick-up heads incorporating cantilever sapphire styli.
Separate heads for standard and microgrove records. Will fit
the Acos GP 20 pick-up arm and the Garrard C type adaptor.
Used on the following units: RC 72A; RC 75A; RC 80; and
the Model M unit. Can be used on any units which at present
use the GP 19 heads.

Ask for Data Sheet No. 4400.

HGP 39-1

Separate plug-in type Hi-g heads for standard and microgroove
records ; fitted with cantilever sapphire styli. The crystal unit
is identical to that of the HGP 39-1 above. Can be used on
HG? 35-1 Garrard units RC 75M; RC 80M; RC 90; RC |11 ; and the
TA player.

Ask for Data Sheet No. 4000

Separate Hi-g plug-in type heads for standard and microgroove
records incorporating the crystal unit as used in the HGP 39
4 pick-up head. Will fit Collaro units RC §32; AC 534; AC3/
HCES L 534; 3RC 532. Available in cream or walnut.

Ask for Data Sheet No. 4500.

Separate Hi-g pick-up heads for either standard or micro-
groove records. The crystal unit is identical to that used in
the HGP 39-1 head. Will fit Garrard units RC 80; RC 72A;
RC 75A ; and the Mode! M player. Can be used on any unit
which at present uses the Garrard C adaptor with GP {9
heads,

KGP 45

Ask for Data Sheet No. 4600

PRICE 32/6 (plus 10/5 P.T) for all types except HGP 39 models
which are 32 /- (plus 10/3 P.T.)
+ STAND No. 44

... always well ahead RADIO SHOW
EARLS COURT

ACOS devices are protected by ratonts, patent applications and registered designs in Great Brituin and abroad.

COSMOGCORD LIMITED ENFIELD MIDDLESEX

wWwWw . americanradiohistorv.com
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COMMENTS OF THE MONTH

Licence for Model

EADERS who are operating model control
equipment without licence should take
particular note that a licence became

necessary as from June ist this year. Anyonc
operating such equipment must make application
for a licence to thc Radio Department, H.Q.
Building, G.P.O., St. Martin’s le Grand, London,
E.C.l. They will receive an application form
together with the conditions applying to the use
of such equipment. The fee is £1, which covers
a period of five ycars.

it is pointed out that it is highly desirable that
the regulations applying to maximum radiated
power and frequency stability be observed in
order that operation outside the band, or any
other misuse, may not result in future difficultics
for radio-control cnthusiasts in general.,

No doubt the new regulations have becn made
in view of the possibility of interference with TV
reception over a wide area, due to harmonics
from a transmitter not within the permitted lower
band.

THE NEW ‘“ FURY FOU.

E shall
constructional details of the 1954 version
of the famous ** Fury Four,” which has been
under tests now for some months. Manufacturers
now report that they are able to supply the
tuning units and other components around which
it has been designed. This is in accord with our
usual policy of not publishing constructional
details until readers arc able to obtain all of
the parts. [t s, of course, a design which totally
differs from that of the original, and we arc
certain that its performance will satisfy the most
meticulous.

THE BBC MONOPOLY

URING a discussion in the House of Lords
on the TV Bill, the question of the BBC's
monopoly of sound radio was raised, and Lord
Woolton in reply said it was his opinion that
broadcasting from other countries had done
much to break the BBC's cxclusive right in this
country. He added, however, that it is not part
of the Government's policy at the present time
to interfere with the sound broadcast monopoly
of the BBC. Lord Waverley opincd that available

shortly commence publication of

By THE EDITOR

Control Equipment

money should be spent on promoting technical
progress instead of on duplicating existiny
services. Lord Selkirk, replying for the Govern-
ment, said that we are standing on the verge of
vast technical development and we must hav:
money to develop it. It would be foolish, hz
said, not to take advantage of this new source.

Doubts were expressed on the question of
programme quality, but we were reminded that
the BBC operated at many levels, including th:

,tatuous the frivolous and the vuigar, and, we

may add, the inane.

It is our view that any monopoly in this field of
endeavour is bad. [t can delay progress and
become subject to the political whims of whatever
party happens to bg in power. If the BBC finds
one particular programme is popular it flogs -
it in a number of other programmes of 5|m|lar
character. One party game a week should be
cnough, and the cast should be varied each week.

COMPONENT FAILURE

R. DENIS TAYLOR, of the Atomic
Energy Research Establishment, spcaking
at the Industrial Electronics Conventlon said
that careful examination of all elecnomc
components which had failed had shown that
the failure rate per instrument had increased
from 0.55 per cent. in 1949 to 1.36 per cent. in
1953—a high figure. The chief offenders are the
more orthodox components such as thermionic
valves, resistors and capacitors. A recent review
at one factory where several thousands of instru-
ments were in continuous use had shown that
more than 70 per cent. of the total failures were
due to thermionic valves. It is also true that in
ordinary radio receivers component failure is all
too frequent. In this case, however, the chief
cause of failure in mains sets is in connection
with electrolytic condensers and resistances. An
analysis of queries received in this office shows a
high percentage of failure due to these two com-
ponents. Valve failure is at the bottom of the
list. Where valve failure does occur, more often
than not it is due to the failure of one of the two
components named. Dial light failure is frequent,
and in spite of denials by ELMA. it seems un-
deniable that flashlamp bulbs, dial lights and
cven household lamps do not give the same hours
of service as they did before the war.—F. J. C.

waan amaricanradiQbhisionscom
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Mr. J. Clarricoats
MR. JOHN CLARRICOATS,
general  secretary of the
Radio Society of Great Britain
and a member of the Southgate
Borough Council since 1945, has
now Dbeen “elected an Alderman
of the Borough of Southgate.
Mr. Clarricoats has  been
cecretary of the Society for the
past 24 ‘years.

Transmitters for Scandinavia
TWO high-power, long-wave
broadcast transmitters came
“on the air” officially recently.
One is at Klofta, in Norway, a
200 kW transmitter, operating on a
frequency of 218 kc/s, which com-
menced regular programme trans-
missions on Saturday, June 19th.
The other, at Kalundborg, Den-
mark, had its official opening
ceremony on Monday, June 2ist.
This is also a 200 kW transmitter,
and can be heard on a frequency of
245 kcfs.
Both these transmitiers have been

By “QUESTOR”

designed and built by Marconi’s
Wireless Telegraph Co., Lid.
Pye, Ltd., Opens U.S. Office
MR. C. O. STANLEY, chairman
of the board of directors of
Pye, Ltd., has announced the
appointment of William M. Cagney
as regional supervisor for the
activities of the Pye group of com-
panies in the United States of
America. The office will be located
in the Fifth Avenue Building, at
200, Fifth Avenue, New York.
Mr. Cagney, formerly sales
manager and manager of the sales
engincering department of the
Link Radio Corporation, has
specialised in the design and sale
of many large mobile and point-to-
point radio systems.
Author’s Dictation Machine
MR. ALAN HOLMES, the
author, is totally blind and
disabled. In the

Does this picture really need a caption ? Fans of

** Big-hearted Arthur”

can hear him regularly
eacl week in ** Hallo, Plavmates”
Home Service and the Light Programme.

past the only way
he could write a
book was by typ-
ing with one hand,
which naturally
restricted his
speed. He found
himself in a posi-
tion where his
thoughts were
outstripping the
speed at which he
could get them
down on paper,
and this made
writingan arduous
task for him.

He therefore
had an * Emi-
dicta” dictation
machine installed
which also has
typewriting at-
tachments, and is
now able to record
his thoughts at
any rate he wishes.
Before transcri-
bing them into
type, he can effect
any corrections on
the recording.

on both the

www.americanradiohistorv.com

Mr. Holmes has now in-
creased the speed in which he can
_complete a novel for the pub-
lishers.
Broadcast Receiving Licences

THE following statement shows
the approximate number of
sound receiving licences issued
during the year ended May 1954.
The grand total of sound and tele-
vision licences was 13,479,308,

Region Number
London Postal 1,613,414
Home Counties 1,437,083
Midland 1,239,134
North-eastern ... 1,612,609
North-western 1,254,575
South-western 1,007,097
Wales and Border

Counties . 624,934
Total England and

Wales 8,788,846
Scotland 1,087,499
Northern Ireland 223,597
Grand Total . 10,099,942

Third Programme Coverage

AS part of a plan to improve the
coverage of the Third Pro-

gramme the BBC proposes to build

a low-power transmitting station at

Swansea, Glamorgan.

The new station, which will be
automatic in operation, will have a
power of 1 kW and will use the
wavelength of 194 metres (1546
ke/st. 1t will improve the reception
of the Third Programme in Swansea
and its immediate surroundings,
an area which does not receive a
satisfactory service from the main
Third Programme transmitier at
Daventry on 434 metres.

P.A. Equipment for Liner

THE new Belfast-built 20,000-ton

Shaw Savill passenger liner,
Southern Cross, 10 be Jaunched by
Her Majesty the Queen in August,
is to have a most comprehensive
MIMCO sound-reproducing and
order system installed by the
Marconi  International  Marine
Communication Co., Ltd. This
installation, specially designed for
marine use, will rank among the
largest fitted on board ship and
will feed a network of 200 loud-
speakers situated in passenger and
crew spaces, providing news, en-
tertainment items and facilities for
anpouncements and orders.
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The heart of the system will be
in a special sound-reproducing
cquipment room adjacent to the
radio officc.

Brentford Evening [Institute

THE following radio courses arc
to commence at Brentford
Evening Institutc on Secptember
20th, cnroliment taking place on
the cvenings of Scptember 13th-
17th inclusive at a registration fec
of I5s.: Radio Servicing I, Mon-
days from 7-9 p.m. The course
assumes no previous knowledge of
radio and some practical work will
be included.  Radio and Television
Servicing 1., Tuesdays from 7-9
p.m. Radio  Amateurs’ Course,
Wednesdays 7-9 p.m. Also for the
beginner, preparing for the C. & G.
examination hefd in May, 1955,

Radar Finds Crippled Ship
AN outstanding cxample of the
usc of radar and radio in the
service of safcty of lifc at sca was
afforded recently when the Marconi
Marine = Radiolocator 1V ™ radar
on board the British Transport
Commission’s  Sfieve  Bawn was
used to locgle the steam lighter
Celr, in difficulties in exceptionalty
heavy wcather off St. Bees Head,
on the Cumberland coast.

The lifeboat escorted the Celr
safcly into Barrow, whilc the Siieve
Bawn  continued her interrupted
voyage to Heysham. The Celr is
considerably smaller (han the size
of vessel required by regulations

to carry radio-teicphone cquip-
ment.  But for her voluntarily-
fited " Scamew ”  (ransmitter/

veceiver,” the situation might have
developed much more seriously.

Pye Supplies Radio-telephone
N competition with other
manufacturers, Pye (Canada)
have received from the Highways
Branch of the New Brunswick
Department of Public Works an
order for a large quantity of radio-
telephone equipment,

This is a province-wide scheme
on 152-174 Mc/s to provide com-
munication to snow-ploughs and
othcr  road-maintenance vehicles,
plus a scparate point-lo-point net-
work on 72-76 Mc/s. They have
reccived an order for fixed stations
only, covering onc hatf of the
‘province as a start.

British Microwave Radio Link for

Canada

THE General Electric Company
Litd. of England is to supply

microwave radio relay equipment

to carry television programmes in
Canada between London  and
Windsor, Ontario. The order has
been obtained by the Canadian
General Electric Co. Ltd., the main
contractor for the scheme, jointly
from Canadian National Tele-
graphs and Cana-
dian Pacific Tcle-
graphs.

The link, which
will employ simi-

lar equipment to
that used on the
Swiss  Eurovision
link supplied by
thc G.E.C., will
incorporate
four rclay

stations, It will
carry 525-line
pictures in
black and while,

or in colour.
The  installation
iIs to be carried
out in threc
stages : a4 one-
way link, a
second  tink in
paratlel which is

recversible

B 521

The * Seaguard.” as the new
ecquipment  has been named, is
switched on when the radio ofticer
goes oft watch. It then maintains a
reccption watch on the distress
frequeney and, if the international
alarm signal of twelve four-second

and the conver-  The * Salvita ™
sion of the first  cpjver,
link into a rever-

sible system.

The Electro-magnetic Transducer
System
PUBLICATION describing the
opcration of the S.E.1. electro-
magnetic  transducer system has
recently been issued by Salford
Electrical Instruments Ltd.  The
system, which enables a reading o
be taken at a distunce of up to
1,000 yards from (he point at
which the actual measurement is
made. is highly versatile. It is used
in the aircraft industry. in asbestos
shect manufacture, in plastics pro-
duction, in rolling mills and in coal
bunkers as well as for many other
applications. The new publication
includes a gencral description, des-
cribes the standard heads and indi-
cating instruments used with this
system, and shows six typical
applications in diagrammatic
form : a fult technical specitication
is also included.

Automatic Alarm Receiver
A NEW type of aulomatic alarm
receiver,  complving  fully
with the rcvnbed Post Office speci-
fication for the reception of the
international radio alarm signal,
has been designed by Marconi Lid.,
and is now in production,

for use in shipy”
tested before being installed aboard in preparation

portable radio transmitter and re-

lifehoats, is inspected aned

for any emergency.
dashes at onc-second intervals is
transmitted by a ship in distress
within range, the " Seaguard ™
responds before the end of the
fourth dash by actuating an atarm
bell system which calls the attention
of the receiving ship's officers to the
fact that distress traffic is in pro-
gress. The radio oflicer, alerted by
the atarm bell in his cabin, then
returns to the wireless room and
listens for details of the distress on
headphones plugged into the re-
ceiver unit of the * Seaguard.™

The ™ Scaguard ™ consists of two
nain  units, the receiver  and
sclector, both housed in one cabinet.

Radio Ball Tickets All Sold
A/IR. F. H. ROBINSON, social
secrctary of the Radio Indus-
trics Club, states that all tickets for
the Radio Indusirics Ball at
Grosvenor House on August 27th
have now been sold, and that no
further applications can be con-
sidered.

Free Batteries for Blind

THE Cardiganshire Association
for the Blind are to supply

to blind people free radio batteries

for their receivers.
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- Desloney OSCIBLOSBODES

A SHORT SERIES FOR THE SERVICEMAN AND.EXPERIMENTER.
PART 3 DEALS WITH THE TIMEBASE
(Continued from page 494, August issue.)

HE third part of the “scope is the timebase, and

I this can be one of several types, The com-
monest is the linear timebase in which the

spot is moved acraess the screen at a constant spced,
and then quickly returned to the other side, and the
procedure repeated. The exponental timebase is
very rarely used as in it the spot does not move at a
constant speed but starts rapidly and gradually slows
down. The use for this is mainly found in Radar,
and it will not be dealt with further here. The other
much used timebase is the sine wave. This latter is

Fig. 8 (left).—A simple saw tooth generator using
a voltage stabiliser. Fig. 9 (r'iglzr).wA saw tooth
generator with facilities for synchronising.

readily available at all frequencies from very low
to many Me/s.

The circuits for the linear timebase can best be
obtained from the valve designers. Such firms as
Mullard Ltd, are only too pleased to give the circuits
and all the data for various valves. Many very good
circuits have appeared in the past editions of
PracticaL WireLess. If, however, the reader insists
on designing his own timebase it is best to use soft
valves such as the EN31. Again, the simplest time-
bases can be made with the aid of Neon tubes of one
form or another. The Osglim lamp or voltage
stabilisers can be used but the actual output voltage
is rather low. This latter can, of course, be amplified
with a suitable amplifier such as one described in
the last article.

A Suitable Circuit

A typical circuit is given in Fig. 8. Here the
condenser C is charged through the resistance R until
a voltage is reached at which the tube will conduct,
1he tube suddenly takes a pulse of current, and then
the voltage in the condenser falls ; this then rises
on the cessation of the current through the tube.
This charge of the condenser through the resistance R
and the discharge through the tube continues and the
output is a saw tooth wave. There are, however,
several points to be watched. The resistance R should
consist of two resistors in series, one fixed and the

other variable. 1f too much current is allowed
through the tube it will be very quickly ruined. The
tube will also be ruined if the pulse current is too
high, and it is advisable to place a resistance of a
few hundred ohms in series with a voltage stabiliser
tube if that is being used. This is not needed in the
case of the Osglim lamp as it incorporates a resistance
in the base of the lamp. The writer has had experience
with very low frequency timebases of this type where
the tube has actually been blown to pieces due to the
surge of current where no limiting resistance has been
used. The variation in frequency is obtained by the
variation of the resistance and the capacity of the
condenser. The first can be variable, whilst the latter
can be of suitable switched values. The H.T. voltage
also makes a difference.

Whilst the circuit in Fig. 8 is quite reasonable and
interesting, it lacks the facility to lock to an incoming
signal. If, however, a transformer is placed in series
with the tube and a voltage applied to the primary,
a voltage in the secondary will add to the voltage
in the condenser and allow the tube to fire. The
circuit is shown in Fig. 9, and the transformer has
to be fed from a valve amplifier.

The soft or gas triodes such as the EN31 make a
better timebase, as the circuit does not require an
extra valve for triggering. The sync voltage is fed
to the grid, and the amplitude of the sync controlled
by a potentiometer. The higher the H.T. voltage
applied to the circuit, the straighter will be the saw-
tooth wave. As the circuit requires a standing voitage
for the grid, this is developed by the resistance and
the condenser in the cathode circuit—the higher the
value of the condenser here the better, as it will help
to keep the operation linear.

Heater Supply
One of the most interesting types of timebase, and
one of the simplest circuits, is the S0 cycle timebase

220k

HT+

= =
= =
_ilgllfjf EWO'P
ifp). lg\ivn
-
§470fz
T 1

—C

Fig. 10,—A siniple thyratron timebase.
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using a sinc wave from the hcater supply. Here an
amplifier only is required, and therc is no dclay in
the scanning voltage being fed to the tube. Consc-
quently there is little risk of there being a burn on the

-
[—J,W\f——wvn
—A—0-

1
) N
il __I_q----
= . (l A - _|
| | i
== I
Fig. 11.—A phased shift sine-wave oscillator.

screcn during the warming up time—only on being
switched off. The timebase can be used for the
checking of a very wide varicty of faults—connected
mainly with hum in onc of its many forms. 100 cycle
hum will appear as a figurc of eight on the screen,

and the 50 cvcle anything from a bent line to a
circuit.  Hum modulation can also be checked with
the same circuit.

The other type of timebase is the sine wave—the
best supply herc is a variable frequency oscillator
of the sine-wave variety. This tvpe of circuit can
be used for checking the distortion of amplifiers. The
phasc shift amplifier using a high gain triode or
pentode can be used to obtain the required frequency,
and a typical circuit is shown in Fig. I1. The values
of the various resistors in the circuit are not shown
and these can be calculated. At the required frequency
the timpedances of the condensers should be the same
as that of the resistors.s If the final resistor at the
grid of the valve is made large and variable, the
output of the oscillator will be tunable. The setting
of the variable resistor in the anode circuit of the
valve should be such that the circuit is only just
oscillating—do not try to increase the output with
this resistance as the harmonic contents of the wave
will increase sharply.

It is hoped that the foregoing scries of articles will
have been of assistance in designing ‘scopes-—but
space has not allowed the full range of circuits to be
discussed. but many of thesc can be found in the
back numbers of this paper. °

Filter Circuits

HOW THEY ARE APPLIED TO

By D,

means of cheap yet effective smoothing, for

the power supply is the criteria of most
clectronic equipment used for sound reproduction.
The accepted smoothing circuit, consisting of con-
densers and choke is effective, yet represents a loss
ol H.T. volts across the choke, and usually a trace
of mains hum remains.

The more particular home constructor uses full-
wave reclification to remove this hum, but it means
morc cquipment and more expense, and he pays
more to remove that A.C. component in the smooth-
ing circuit.

The practice, these days, for economy reasons, is
to usc half-wave rectification straight from the mains.
relying on the normal supply voltage to be sufficient

- to provide a reasonable anode voltage. This means
hum and Ju%l sufficient H.T. volts (with the usual
smoothing circuit), but this is accepted as long as
the cost is low.

With a little investigation into filter circuits, it is
possible to devise a smoothing circuit which removes
altl tracc of hum, using half-wave rectification, and
provides a highcr H.T voltage for the valve anodes
and screens.

Consider the circuit shown in Fig. 1.

VS is the supply voltage and VR and VC are the
voltages across the resistance R and condenser C,
respectivcly.

If a vector diagram be drawn of VR and VC, the
vectors will be at right angles to each other, and the
hypotenuse ol the triangle so formed will be VS
as shown in Fig. 2.

If the supply voltage be at a fixed [requency,

E VERY radio constructor is anxious to find some

POWER SUPPLY SMOOTHING
Howe

then the voltage across the condenser will be deter
mined by its capacity C, since
. 10%
XC= 27 .1, ¢
so varying the value of C will cause the vectors to
stide along the semi-circle,

I the valuc of C be such that its reactance XC
is the same as the resistance of R, then VR=VC.

Fig. 3 is Fig. 1 with the addition of another con-
denser and resistor, cach of the same valuc as those
in Fig. 1 but connected the other way round.

In this case, VS is the outpul from a half-wave
rectifier, and consists of D.C. with a 50 ¢/s A.C.
component superimposed on it. The D.C. is allowed
to flow through onc resistance to the load and back
through the other resistancc. There is no trace of

A.C. present through the load since, to the A.C.
Va
Ve
} 5

<
7 T TC &4 ‘
. "l
. . /
Fig. 1 (abcve).—A  simple
smoothing circuit,
Fig. 2 (righh.—Showing a

vector diagram of the voltagey
across the resistance R and condenser C.
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Fig. 3.—A similar tvpe of smoothing circuit to that
shown in Fig. |, bur with the addition of another
condenser and resistor.

component, the points A and B are equipotential
(i.e. VR=VQ),

This is not a very convenient smoothing circuit
since it is a four-wire circuit.

Bridge Circuit
If we look at the lefi-hand side of Fig. 4, it is
scen that it is Fig. 3 redrawn as a bridge circuit (the
joad would go across T and T°). )
The right-hand side is a replica of the left, and if
instead of a load we imagine a rectified D.C. supply
equal to VS to be applied to it, then both sides of T

Fig. 4.—The circuit shown in Fig. 3 redrawn as a
hridge circuit.

will be at equal potential so that they can be joined
together. Similarly with T"and T (shown dotted).

The two resistances in the top half of the circuits
are in parallel and thus can be replaced by one of
. I R
value .

Similarly, the two condensers in the bottom half
of the circuit can be replaced by one of value 2C,
and the circuit can be redrawn as shown in Fig. 5.

Double Filter .

Thus we now have a double fiiter circuit which
by-passes all 50 ¢/s hum, and has a common nega-
tive.

If R be 100 ohms, then the total resistance in the
smoothing circuit to the D.C. supply is 200 ohms,
assuming a current of 60 milliamps for the average
radio set, the volt drop across the smoothing circuit

m 5
+ T F L a +
= NV
R

P 3

Fig. 5.—A double filter circuir.

is 12 volts—much better than that of the conventional
choke.

‘For a resistance of 100 ohms, then C will have
to have a value given by

100 = L0k
27.50.¢
which will be 32 microfarads.

If full-wave rectification is used, then the hum
frequency is 100 ¢/s and with R as 100 ohms, then
C will be 16 microfarads.

Using components advertised in these pages, a
half-wave smoothing circuit as described above was
built that provided better H.T. volts without any
trace of mains hum ; proving this smoothing arrange-
ment to be better and more efficient than the con-
ventional circuit.

V.H.F.Radiofor Mines Rescue

VEHICLES attached to the mines rescue service
for the North-Western Division of the National
Coal Board have been fitted out with V.H.F. radio
communication equipment. The installation, which
has just been completed by The General Electric Co.,
Ltd., is believed to be the first of its kind for this
application. Covering all the collieries in the North-
Western Division, together with the licensed mines
situated in Lancashire, Cheshire and North Wales
(a total of 111 collieries), it greatly facilitates rescue
operations since, with V.H.F., the rescue workers
at the pithead are at all times in uninterrupted
communication with their headquarters. This can
save vital minutes in reaching the scene of an
emergency. or in bringing up reinforcements of men
or materials.

The rescue vehicles equipped with V.H.F. apparatus
act as mobile stations and are in direct communication
with a fixed station located in the Rescue Super-
intendent’s office at headquarters. Wherever the
vans go in the five widely-spread groups of collieries
in the North-Western Division, which stretches

from Wrexham in Wales to Burnley in Lancashire,
they are always under immediate headquarters’
control.

A communication system of this kind is necessary
because ‘the rescue workers may have to operate
from a disused shaft or in some similar out-of-the-way
site where no ordinary communications exist. Fur-
thermore, the V.H.F. network keeps the vehicles
informed of the latest developments at the pit-head
and at headquarters even when they are on the road.
1t is expected that before long most of the coalfields
in Great Britain will be using V.H.F. surface radio
tfor this work.

The headquarters of the mines rescue service for
the North-Western Division of the N.C.B. is at
Boothstown, near Manchester, and is manned by
17 full-time operators under the control of the
Rescue Superintendent, Mr. A. Cunliffe. Booths-
town is also able to call on 182 fully-trained rescue
workers who are employed as miners in the local
collieries.

The five vans which are attached to the Boothstown
headquarters are always on call at a moment’s notice,
and are equipped with special breathing apparatus,
fire-fighting appliances and similar rescue gear.
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www.americanradiohistory.com

F

September, 1954

PRACTICAL WIRELcSS

5 5

Swplus Output Pentodes

PUSH-PULL AND Q.P.P. VALVES
G. Bulley

pentodes and those tetrodes that have the

pentode characteristics.  Both of these types
arc available upon the surplus market and should
prove extremely useful to the constructor.

r I YHIS article is written to cover both the output

HT+ HT+
Tone
Controld™
S
\Ou tput
TransFinr:
Output
Pentode
Ve
AR 1t
/Hput Input
=

: 3 1
. = .
(a, = (5) =
Fig. 1.—A typical circuit showing a single pentode
and tetrode output stage.

The pentode has, however, three grids, plus the
anode and cathode, making five electrodes in all,
whercas the beam tctrode has oniy two grids, becam
forming plates, together with the anode and cathode.

The output pentodes are in prineiple simifar (o
R.F. pentodes, with the cxception that they are
designed to handle much larger anode currents and
screen voltages. Furthermore, no provision is made
for screening in the output pentode as in the case of
the R_F. peniode.

A typical circuit showing a single pentode and
tetrode output stage is shown in Fig. 1, and it is as
well 1o mention here that such stages are to be
preferred 1o that of the triode output, because the
sensitivity and the power output for similar size valves
are much greater.

However, when two of such valves ure connected
in push-pulls one can expect twice the output as from
that of a single valve of the same type. In push-pull
systems, however, the amplification is the result
of the application of cqual alternating voltages of
opposite sign to the grid circuits of the two valves,
and the circuit arrangement is such that their anode
volftage add, thus giving twice the power output of
one valve. One must, however, bear in mind that
valves used in such an arrangement must be corvectly
matched, otherwise the amplltudc of the even
harmonics will be the difference between the amplitude

of harmonics in each valve. Nevertheless. if the valves
arc correctly matched the cven harmonics are
cancelled out. A typical push-pull arrangement is
shown in Fig. 2 and such a system is preferred to
that known as a parallel arrangement. The sensitivity
of push-pull circuits is fower than that of valves
connected in the parallel arrangement.

‘Balanced Circuit

By studying the basic circuit of the push-pull
system one will note that the two circuits arc batanced
and that the cathodes of both valves are taken to the
centre tap of the input transformer Ti,  The output
transformer T2-namcly, the one feeding the speaker,
has a centre-tapped primary. The reader will there-
forc appreciate such a circuit when he realises that
at any one time the oppositec ends of the transformer
T2 arc at oppositc potentials 10 that of the cathode.
This also means that the control grid Gl of the first
valve is negalive, whercas the other control grid will
be positive.  To clarily this still further it can be
said that both the voliages and currents of one oi the
valves in question arc out of step with those of the
other ; that is 1o say. the anode current of V1 rises
whilst that of V2 will fali. This characteristic does,
thercfore, present distortion so tong as both circuits
are balanced.

The parallel arrangement mentioned carlier in this
article is rarcly used in ordinary radio practice, but
is included for the interest of the reader who likes
to experiment with all kinds of circuitry.  Such a
circuit is shown in Fig. 3, where it can be seen that
ali similar electrodes arc strapped together. ThL
valves, of course. should be of the samie lype. and
an ddvanubu of the arrangement as shown is that it
doubles the sensitivity of onc valve with a given
input  voltage. The reader will appreciate the
operation of the parallel operation when he rcalises

Primary
centre
taaped)

T2

HT—=

Fig. 2.—Showing a push-pull arrangement.
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to the valve by a centre-tapped transformer as in the
more conventional push-pull arrangement, using two
separate valves.

It is, however, usual practice to incorporate a tonc
filter across the primary of the output transformer,
the filter consisting of a suitable resistor and con-
denser. The value of these components depends upon
the speaker used and the degree of tone correction
one requires. As a point of interest, the output trans-
former ratio is equal to the square root of the anode-
to-anode load divided by the minimum speaker
impedance.

A further point of interest in Q.P.P. is the fact that
it does differ slightly from the conventional push-
pull. because Q.P.P. valves are biased to a fairly high
value, so that the anode currents under normal con-
ditions are very low. In the conventional arrange-
ment the valves are usually biased at the mid-
point of their characteristics.

In ponclusion, the experimenter will find that by
experimenting with such circuits with valves that are

Fig. 3.—The parallel arrangement whereby all  available al very reasonable prices, he will benetit
similar  electrodes are  strapped  rogether. himself both in knowledge and practical experience.
TABLE ONE
POWER OUTPUT PENTODES AND TETRODES

' Man, ' Max. | | Max. | 1 1 !

‘ Er AMPS Anode' Ser'n Max. l Scr'n Slope [ 2 3 4 5 [3 7' 8 T Busc‘

; | volis ' Volis | ‘ Diss | 1 ' ‘ ‘
Cves DH| 20 .15 150 150 75 — 45 | F— | —|A G2 |Gl — — Fr — MO
NR4} DH' 40 .25 | 300 200 — — 16 [A GU| FG3 | F 'G2 — b = — BS
NRSY |[IH 140 1.2 2501 250 9.0 — [20] — |GI|G2 H H KL-G3A, — — B7 ‘
NR8S IH |63 07 250 | 250 8BS . — 12851 — |H A G2 Gl | — |H: K — L0 *
ARPI7 IH |63 07 250 | 250 8S — 25| — |H A G2 Gl ' — |H K | —llo. =
NR72 IH'4 2 250 ' 250 — — 105 | — |—|G2 H H K Al — 'GI BT | *
NR77 IH 63 [.35 1 250 250 180 ;25 85| — [H A G2 Gl — H|KFGY —! 1.0
NR9S IH 26 3 138 135 100, L35 100 | — (H |A G2 Gl |, — H| K | — 1ol «
ARPY IH‘IJ } 4 B0 250 8 | — 15| — |GG H H | K AL — — BT *
ARP9A IH 13 | 65 250 250 — | — 80| — |Gl G2 H H K Al — 1 — BT *
ARPIO [H |4 "2 350 2500 9 — ol | — |—]0G2 H H K+G3|A+ — |Gl B7 |
ARPIS DHy 1y .2 150 150 — | — 32 1A GI| F F 1 G2 — —= = —'BS *
ARP37 DH| 20 2 1200 1% — , — 30 |F— [—|Al |G2A1 B GIA GIB A2} Fi \4 MO *1
VRS502 IH |26 3 135 13510 135 100 | — |[H 1A G2 Gl — H| K | — 1LO. *
VR503 1H [26 3 250 200 | 13 28 100 [H(CTHH | A G2 Gl — H| K 1 — 1.0 *
VT7SA 1H | 40 2 a0 3001103 625, — |Gt [B.FEPI H H K G2, — |A BT *
VI7SB IH | 40 2 400 1 300 25 .3 0625 — [GLIBFPI H H | K G2 — 'A BT . *

T Teirodes with pentode characteristics.  * 1 Quiescent push-pull pentode. B.F.P. Beam Forming Platcs.
that by having all like elec-
trodes strapped the internal HT+
resistances of the valves are
halved. whereby with such a
reduction of resistance the
output is twice that of a single )
valve. [ I 1
Q.p.P. o
Table One is a list of surplus |
valves and included in this | 4
list is u double-pentode valve. N o—
2 ¥

Such a valve is known as a =)
Q.P.P. valve or to cxpand the k
abbreviation. aquiescent push- L — ‘\“
pull.  These valves comprise )
a pair of matched pentodes in

one envelope and for conveni-
ence 1o the reader both sections
are marked A and B (see Table
One).

A typical circuit incorporat-
ing such a valve is shown in
Fig. 4, the speaker being coupled

HT—

GB~
G5

Tone Control

F—-
Ga+

F+

Fig. 4—A 1ypical circuit incorporating a Q.P.P. valve.
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AN A.C/D.C. RECEIVER WITH PUSH-BUTTON STATION SELECTION

(Concluded from page 481, August issue)

F an A.C. meter is not available, the clip should
be adjusted until the set reaches full operating
volume, from cold, in approximately 30

seconds. o

The intermediate ¢lip of the dropper should then be
adjusted until the anode and screen grid voltages of
the 43 valve do not exceed 160 and 135 respectively.
1f a meter is not available, the intermediate clip should
be set about fin. from the upper clip. The actual
setting depends upon the mains voltage, and will
require to be lower with 250-volt mains, than can be
used with 200-volt mains. The receiver will operate
well with tower voltages, but with high voltages carc
should be taken to see that the maximum ratings of
the output valve are not exceeded. The voltages
should be measured, if possible, when the sct has
scttied down to ordinary operation, and the high H.T.
voltage found a few seconds after switching on should
be ignored.

1t is desirable that the neutral, or *“ earthed ™ mains

lead be the onc going to chassis, so that the danger
of shocks, if the chassis is touched, are minimised.
A 3-pin mains plug may be used. Reversible con-
nectors may be marked.

The pre-sets should be selected with the stations

desired in view, or in a few cases it may be impossible

to tune in the wanted station.  Pre-sets with a maxi-
mum capacity of .0005,F have a fairly high minimum
capacity, and are not suitable for stations of low wave-
length.  For the long-wave Light Programme, and
any Mmedium-wave station above about 350 metres,
0005 nF pre-sets will be suitable.  For 250 to 350
metres or so, .0002 #F pre-sets can be used.  If a very
low wavelength medium-wave station is desired, .0C01

1 F, or 50 pF, pre-sets should be used here.

The local station should be tuned in with no
difficulty, by depressing a suitable button and adjust-
ing the trimmers with an insulated screwdriver for
maximum volume, More accurate sctlings can be
obtained it volume is kept down by turning back the
volume control.

Other stations, of weaker signal strength, can be
found by turning up the volume control and carefully
adjusting the correct pair of pre-sets a little at a time
until the station is heard. Each pre-set can then be
adjusted for maximum volume. The long-wave
trimmers should be adjusted first, since they introduce
some stray capacity through being permanently wired
to the grid circuits,

If necessary, such trimmers can casily be reduced in
capacity by removing a plate or so.  But this will not
normally be necessary, if it is remembered that stations

To Aeria!
%4 7o ve
G 7o 6C6 Grid cap 6C§
r1d.CI0
$7 /2 s
s LR B feo e
: Y e | | = |
. o/ Vee
Fig. 2.—Show- iy hodty =
ing the top of &
the chassis lay-
out. The chassis
is approximate- 7_%-’5 o
fv Tin. x 13in. :
and was bent up ST To
from sheet wavecharnge
aluminium, MC (8] Cogiucs
o G on
i push-button
Aerial Corl unrt

*3 Amp. Dropper
Resistance

Speaker
Transformer
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Fig. 4.—Showing the panel layout.

of low wavelength cannot be tuned in with trimmers
of high capacity.

It is best to connect the trimmers in such a manner
that the top plate, near the adjusting screw, is that
which is ** earthed.” The presence of the screwdriver
will not then upset tuning.

Alternative Valves
A number of valves equally suitable to those given

Top Cap = Grid °

Screen Griod  Suppressor Screen Grid Grid
/___.-—-.__\Gr/d z:..-—-.._\’

#io oy o o
Anode\l, > & -,IB/ank - Anode II; 3 3 ,I/B/dnk
Ao oy Lo o,

- Heater: \,\ ol© /Heater Hegter o o fHeater
Screen T Cathode Blank " Cathode
- 6J7 and 6K7 2546

Cathode .~ ™. Cathode
U - R
Anode | o © {-Anode
\ i
X P,
Heater =, O O T Heater

- -

25Y5, 25RE and 2525

Fig. 5.—Valve base connections.

used, with a UX6 pin holder. These valves have
pairs of anodes and cathodes, and can be used for
half-wave rectification by wiring both anodes together
(to connect to the 100 ohm resistor), and both cathodes
together (this point going to the smoothing choke).

The most suitable load for the output valves
mentioned is about 5,000 ohms. The transformer
primary should be able to carry 35 to 40mA, and the
transformer should have a ratio of about 45.1, if used
with the usual 2 to 3 ohm speaker.

If the R.F. and detector valves are of the unshielded

are available and can be used if to hand. In R.F. type, then they should be enclosed in screening cans.
—H._ —— e = .
te -8uF | / = 73 2 i 8 yF Elec wClle
= L e = b, x
g or || osreae [T T_TL 1T T 1 ‘ -
A=t neg Electrolytic
L] | 35KQ
ok s "Cf
i1 12 17 Transfr ot
; Trg !

Detector
Cos/

Jo T4

I
Points marked MC |
are earthing to
chassts only

25 M2

s Mains ..:: LJ_ET]__J h I]I

b

-

Wavechange contact

’c” o7 BTS2 ToT3 -
Push-Button
L F Choke o
On-0ff | &
L i | Switen | 3=
o - i =
TS

1 f i ]:' [ : i‘ / * | Volume Contro/ i
[ T [~ T L Ti a2

o

Fig. 3.—Wiring and components under the chassis.

and detector stages, 6J7 valves can be used, and
connections are shown in Fig. 5. These valves have
the same characteristics as the 6C6 types. In the R.F.
stage. a 6K 7 can be employed.

A 25A6 is suitable for output purposes, being the
same as the 43, except that it has an octal base.

For rectifier, 25Y5, 25RE and 2575 valves can be

WIRELESS TRANSMISSION
By F. J. Camm
Bth Ldition. 6s. by post 6s. 4d. A comprehensive work on
amateur wireless transmission covering all aspects of the subject
-frem the obtaining of an amateur wireless transmitting licence
to the building of transmitters. From :
GEORGE NEWNES, LTD.,
Tower House, Southampton Street, Strand, W.C.2.
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IG. 72 given last month shows the circuit and
F the practical wiring diagrams relating to it.
The circuit includes a radio frequency stage,

a detector with reaction, and the output valve is, of
course, transformer coupled. 1 have not the space
to reproduce all of the theoretical signs used in
connection with radio. They are given in my *‘Practical
Wireless Encyclopedia.” A list of radio symbols,

o—————{—H{H0d

C : § (c) %

Fig. 73.—(a) A wireless circuit is really a chain
cf components joined together. (b) The same chain
Jolded up to conserve space. (c) The best arrange-

ment  of components. allowing space  for rtuning
condensers or speaker. _
however, does not tell the beginner sufficient. [t

tells him that a particular sign stands for a particular
component, but the beginner needs to know when he
sees a particular circuit what it means in terms of a
particular set until he reaches the stage when he can
dispense with diagrams.  He should learn not (o
depend on a wiring diagram always being available.
In fact, a circuit diagram is very much more graphic
than a wiring diagram. Manulacturers, for example,
do not issue wiring diagrams, only theoretical circuits.

A circuit is really 2 number of different components
linked together, and Fig. 73 indicates this in dia-
grammatic form. If all the components were strung
together in a straight line the set itself would be
unnecessarily long and shallow, as shown in the
first diagram. The components are therefore arranged
in a compact form as is indicated by the other two
diagrams. The third arrangement is best in that it
leaves a central space for the mounting of the tuning
condensers or speaker. In reading a circuit diagram it
is important to remember that an arrow through a
component means that it is-variable.  Variable
. resistances and variable condensers arc other examples
of conventional signs where the arrow is used. It is
also important to remember that electrolytic con-
densers have positive and negative poles, unlike the
usual type of fixed condenser.

www.americanradiohistorv.com
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The Seventeenth Article of a

Fundamentals of Radio Transmission and Reception.

el

Explaining the
This

Series

Month We Give Further Notes on Reading a Circuit

and information on Testing Instruments

By F. J. CAMM

Testing Instruments

1t is seldom that a receiver is built which works
satisfactorily straightaway. It may not work at all,
it may give distorted signals, it may lack selectivity
or the station may not be received at the correct
point on the tuning scale. Adjustments have to be
made and quite often it is necessary to take current
and voltage measurement throughout the circuit to
make quite sure that the correct voltage is being
applied at the plates of the valves and that the correct
current is flowing in the various parts of the circuit.
For this purpose we must use test meters, such as
voltmeters, ammeters, milliammeters, and so on. [t
is possible to purchase a meter which will enable
one to make all of those measurements instead of
having a number of separate instruments. In an
earlier lesson | explained how some tests could be
made without instruments at all. Of course, it is
only the advanced experimenter who needs elaborate
test gear and the beginner may find a simple instru-
ment for measuring current and voltage sufficient
for his immediate needs.

To circurt
under
fest

Fig. 74.—Using a milliammeter and shunt
resistances to take readings bevond the range of the
meter.
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L0-5 Millismps

s

Resistance e,
being measured Al

Fig. 715.—The

niilliconmeter can

be used for

nmeasuring  resis-

tances, as shown
here.

As a matter of fact, it is quite pos-
sible to take all ol (he usual measure-
ments by means of a first-cldss
milliammeter used in conjunction with
suitable resistances or  shunts.” The
ammeter must be of the moving coil
type and it should have a full-scale
deflection of about 5 milliamps, so
that it may be used to take measure-
ments of current down to about .5
milliamp. s range can be increased

PRACTICAL WIRELESS

September, 1954

example given above the multiplying factor was 10
(50 divided by 5). | give below a short table showing
the values of resistances for other ranges.
Resistances to the values can be made by winding
suitable lengths of resistance wire on to small ebonite
rods. The wire must be choscn so that it will safely
carry the necessary current and the proper gauge
can be obtained from wire gauge tables, such as
those given in our Vest Pocket Book, entitled
* Wire and Wire Gauges ™ (3s. 9d. by post). Fig. 74
shows the method of connecting them. One end of
cach is connected to one terminal of the meter, the
other ends all being taken to sockets into which a

“plug from the second meter terminal can be inSerted
- according to the range required.

Voltage NMeasurements
The same meter can be used for measuring voltages
by connecting resistances in series, as already explain-

‘ed. Here again, it is necessary (o take the resistance
of the meter into consideration when determining

the size of the resistances required.

The method of calculation, how-
ever, is different and it is necessary
to employ Ohm’s Law. We know
that the resistance of a circuit in
ohms is equal to the voltage across
the circuit. divided by the current in
amperes flowing in it. Therefore, if
the meter is to read 5 volts whilst
passing 5 milliamps, the resistance
should be 5 divided .~ 1,200, which

" equals 5 <200, which 'is 1.000 ohms.
We must remember, however, that
the -resistance of the meter, 100 ohms,
as well as the series resistance is in
circuit and the value of the latter

up to 10, 20, 50 and 100 milliamps, as
well as to 1. 2 and 5 amps, merely by
connecting " shunt 7 resistances be-
tween its terminus.

Now, before the correct value of
thesc resistances can be determined the resistance of
the meter itself must be known and then the values can
be found by simple proportion. For example, if the
resistance of the meter is 100 ohms, and it is intended
to take readings up to 50 milliamps with a meter
whose full-scale deflection is 5 milliamps, the meter
must only pass 5 milliamps, and therefore the parallel
resistances will have to carry the remaining 45 milli-
amps. Expressed in another way, the meter will take
one tenth and the resistance nine tenths of the total
current. It follows that the resistance will have a
value of one ninth of the resistance of the meter, or
i1.11 ohms. By this method the value of any
other shunt can be found by dividing the multiplying
factor less | into the resistance of the meter. In the

Milliammeter Giving Maximum Deflection of 5 Milli-

amps

Max. Deflection | Multiplication |  Resistance
Required Factor of Shunt

10 milliamps 2 100 ohms
20 ' 4 33.33 ohms
50 ’s 10 11.11 ohms
100, - 20 5.26 ohms
1 amp 3 200 .503 ohms
2 amps ... 400 251 ohms

S .. 1.000 .1 ohm

|

1l

Fig. 76.—A resistance
bridge.

must, therefore, be only 900 ohms.
It follows that if the mcter were
required to read up to 30 volts a
series resistance of 9,900 ohms (10,000
—100) would be required.

(To be continued.)

Resrstance
being measured
i

Centre zero
galvanometer

= Crocodile clip.

. Known
R resistance
3

Length of
resistence -,

Soldering
tag -

Fig. 71.—A practical arrangement of the simple
bridge shown by Fig. 76.
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~30ctave |

The G.E.C. metal cone loudspeaker gives lifelike repro- ~— "~ — — — — ¥
duction of any type of sound over a range of 9 octaves. For the

This includes the entire musical fundamental range

together with overtones which give tonal quality and Home Constructor

character to the performance of each musical instrument. ]
The sound engineer will appreciate the simplificationand |,  This is a professional instru-
improvement in performance which has been achieved | ment and must be used under
by combining the following attributes in a single unit. the correct conditions to

{
]
@ Smooth response over a range of {  Cabinets have been designed
nine octaves with extremely good . .
7 o (O £8 .15.0 | for use with this loudspeaker,
I details of which will be
|

@ Negligible inter-modulation available ShOI’tI)’.

I

I

I

I

I

|

obtain the optimum results. |

I

|

TAX PAID I

@ Unequalled transient response due
to special coil and cone construction

Metal Cone
Loudspeaker

See it on G.E.C. Stand No. 68,
The National Radio Show, Earls Court

THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, W.C.2

www.americanradiohistorv.cem
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Something New at the Radio Show for
Qualify Reproduction Enthusiasts

Mullard have designed a new high
quality 10 watt audio frequency am-
plifier circuit around five Mullard
valves. It follows conventional lines
and comprises a high gain input stage
(Mullard EF86), a cathode coupled
phase-splitter (Mullard ECC83) and
a push-pull output stage employing
two (Mullard EIL84) pentodes.

Its outstanding advantages are its
simple design and modest cost of
components.

Demonstrations of this amplifier
circuit will be held throughout the

mission will be by free ticket obtain-
able at the main Mullard Stand
(No. 56). Full details of the amplifier
and data for the valves will be avail-
able in booklet form at nominal cost.

The Mullard Home Constructor
Centre will be staffed by technical
personnel, who will be pleased to
help with home constructors’ tech-
nical problems.

These are the valves for the
Mullard 5 valve 10 watt High Qua-
lity Amplifier.

period of the Radio Show at the M ULLARD . . EF8¢
Mullard Home Constructor Centre MULLARD - ECC83
4 : MULLARD ELGB8A4 (2)
EARLS GOURT in Demonstration Room D3A. Ad- M ULLARD GZ300rEZ80

DEMONSTRATION
ROOM D3A ‘

CENTURY HOUSE,

w EY RAD ?:Hzgh Fidelity at moderate cost”’. ..

IRON-CORED COILS " Introducing the

- | “RD MINOR > MK. Ii

A compact high-performance
gramophone amplifier

MULLARD LTD., SHAFTESBURY AVENUE, LONDON, Ww.C.2

MVM 288

. MAIN FEATURES:—

! * 4.5 watts Output * Distortion at 3.5 watts
less than .25%, * Frequency response - .SDB
30-15,000 cps. * Hum —80DB below 3.5 watts
* NFB [6DB * Matching for 3 and 15 ohm
speakers * Operation from the majority of
modern lightweight pick-ups * Treble cut con-
trol * Compensation for STD and LP records
* Miniature valves throughout.

PRICE : £12 . 17 . 6

Hlustrated leaflets describing the MINOR I and cur other current
high fidelity products availgble post free on request.

o

—

TYPE “H "

Individual Aerial. H.F. Transformer and Oscillator Coils for
each band provide continuous coverage from 12 to 2,000
metres, as below (—

BAND . 800-2,000 metres. HAI, HHI and HOI.

» 2. 250-800 @ HA2, HH2 and HO2.

» 3. 190-550 " HA3, HH3 and HO3. 1 .

Dol o baonnner ROGERS DEVELOPMENTS (0.

. 5. 33100 ., HAS, HHS and HOS5. .. . .

. 6. 1650 »  HA6, HH6 and HO6. Manufacturer:f of Precision Built Sou:ul Equipment
7. 1235 w  HA7, HH7 and HO7. RODEVCO HOUSE,

116, BLACKHEATH ROAD, GREENWICH, S.E.i0
Telephone : TiDeway 1723.

Mon.-Fri. 9.30 - 5.30
Sat. - - 9.30-12.30

Sin;le Point Fixing. Connections to Four Coded Tags.
RERAIL Fi¥ElFcomoscmonpnonmncccsanoonamaanocscacacs 3/9d. each.

WEYMOUTH RADIO MFG. CO. LTD.

CRESCENT ST.,, WEYMOUTH. DORSET.

Demonstration Times :

wWwWw.americanradiohistorv.com
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A 25th Anniversary
WAS pleased to bc present at the showrooms of
Messrs. Mutilard Ltd. a few weeks ago at the
invitation of my old friend Colin H. Gardner,
who was celebrating the completion of 25 years'
service with that pioneer company. Gardner, like his
firm, is also a radio pioneer, and you have, no doubt,
enjoyed his reminiscences which have recently
appeared in this journal. He is one of the few who
have remained in the industry since its inception in
those formative early twenties. | was associated at that
time with the production of the first issue of Amareur
Wireless, which did not survive the competition

of P.W. and later was absorbed by it. The passage

of a quarter of a century since those days will mean
that many others will be celcbrating 25 years™ service,
afthough this journal has another three years to go
before it reaches the quarter-century mark.

There were plenty of his friends present to wish him
well as he enters the second 25 years and he received
many tokens of regard, both verbal and actual. It is
due to men like Colin Gardner that industries, and the
firms which compose them, arc able to progress and
themselves celebrate 25 vears of successful trading.

Another Anniversary

ANOTHER pioneer, L. O. Sparks, who was a

regular contributor to this journal some years
ago and who has since become a regular advertiser in
it, is also celebrating an anniversary—although for
the shorter period of 10 years, during which he has
been successfully pioneering his well-known data
sheets. Sparks is skilled on both sides—transmitting
and recetving—and he brings to bear on the production
of his helpful data sheets over 30 years’ experience of
experiment and providing designs for amateur con-
structors. My congratulations to him, with the wish
that [ shalil be invited to /Ais 25ih celebration !

Pubs and Enfertainment

A MEMBER of Parliament recently asked the

President of the Board of Trade to take steps to
amend the Copyright Act so as to prevent authors or
composers, or the Performing Rights Socicty acting
on their,behalf, from obtaining fees from innkeepers
or hotelkcepers to listen to television or radio pro-
grammes.  This socicly is most active in collecting
fees from the bonifaces of this country under the Act,
not only in connection with television and radio. but
also if they have a piano installed in one of the bars
which is used to entertain the public. Most publicans
have to pay a few guineas a year to cover the playing
of copyright music. | have always felt this to be
wrong. If a teacher buys a book on mathematics he is
not prevented from using it as a basis for his lectures
and does not have to pay fees when he takes examples
from it for the purposes of teaching. The playing of
songs on the piano, in my view, should not be
protected by copyright.

Car Radio

WONDER why it is that so few amateurs turn their
attention to car radio recciver design? Infor-
mation on this subject is very scarce and the only
reference that | have been able to trace is a section in
*“ The Practical Motorist’s Encyclopzdia ™ published
by the publishers of P.W. Few contributors submit
anything but scanty information on the subject and
that is usually concerned with the installation of the
aeriat or the rectification of faults. 1am glad to know
that experiments are being conducted in the P.W.
laboratory and, | understand, with promising results.
If only it were possible to step up D.C. ! Away would
20 such troublesome devices as vibrating reed recti-
fiers and the problem would be simple. My car is
fitted with a Radiomobile receiver made by H.M.V.
! have used it for over six years and have had very
little trouble. Such troubles that have occurred have
been concerned with the rectifying unit and they have
been quickly remedied. Any reader who has had ex-
perience of building a car radio receiver, and by that
I mean one which is built into the car as a permanent
fixture as distinct from a portable, might care to drop
me a line.

Another 21st Birthday

ONGRATULATIONS to our stable com-
panion Practical Mechanics, which  with its
October issue follows P.W. (which celebrated last
year) in achieving 21 years of continuous and success-
ful publication, under the editorship of Mr. F. J.Camm.
He has already received a large number of tributes
from readers, schoolmasters, and mecmbers of
industry. His new production, Practical Motorist
and Motor Cyelist, has, in the short space of six
months, broken circulation records. He must cer-
tainty hold all records for output !

The New * Fury Four >

I HAVE been testing for some time the new version

of the famous ** Fury Four,” the design for which
originally appeared in our issue dated January 28th,
1933. Publication of details will shortly commence
herein. They have been delayed because, 1 under-
stand, certain manufacturers are not yet ready to go
into production with some of the components. That
difficulty has now been overcome. Although | am
not permitted to make more than a passing comment,
[ can say that its performance is remarkable and [
have no doubt that it will be built in the same large
numbers as the original, many hundreds of which are
still in operation and giving faithful service. But
times have changed since the original design was
first produced. Conditions in thc ether are much
more critical and the public demands a greater degree
of selectivity than was possible at that time. Inciden-
tally, I should like to hear from all those readers still
operating the * Fury Four,” ecither in its battery or its
mains version.

- www.americanradiohistorv-com
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6.—UNTUNED AMPLIFIERS—CONTINUED
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AMPLIFIER

By R. Hindle

(Continued from page 490 August issue)

TWO-STAGE
amplifier 1s indi-
cated and conveni-
ently a double triode

A Series of Articles Dealing with the Theoretical
Comsiderations of Amplifier Design, and Con-

100K <16
TISKQ4100 K27
(by substituting the
above figures)

1 « taining at a Later Stage Constructional Details |
will be chosen so that of Various Types of Amplifier. i =l4times. .
effectively a compact . :  Each stage is identical so
Single \’al\/C uni‘ wi” T S S S S PSP SRS ST S ST S ‘hc OVera” gain of the
result. twe stages will be 14:< 14

There is nothing very controversial about the
circuit which appears in Fig. 26. Rt and Ct are
decoupling units about which nothing will be said
until later in this part. R2 and R4 are the two
coupling resistors (RL1 and RL2 to use the notation
previously adopted in these articles). C4 and CS are
the coupling capacitors (Ccl and Cc¢2 in the now
familiar notation). R3 and RS, with C2 and C3, are
the cathode bias components which will also be left
for discussion until after the designing spadework is
completed. Dynamic curves are provided in the Brimar
valve data on this valve for three different values
of load, i.e., 47 K£2, 100 K¢2 and 250 K{2, and these
are reproduced in part, so far as they-are required
for the present purpose, in Fig. 25. The first step is
to examine the dynamic curves of anode current
against grid voltage for a substantially straight
portion. A glance at the grid current curve shows that
g begins at about .6 volt negative, and this region
must be avoided at all costs because if grid current
is allowed to flow whilst the valve is operating as an
amplifier a voltage will be developed across the
resistance between grid and earth which will result
in distortion. Sometimes, where only a small signai
is to be applied, a tiny grid current is deliberately
permiitted and the resultant voltage in the grid resistor
is used as the valve bias, the cathode in this case being
connected directly to earth. Such a scheme will not
suit the present purpose of a utility amplifier because
of the distortion and also because of the effect that
it might have on the source of the signal ; so the grid
current region will be avoided and, for safety, the
grid will not be allowed to go less than 1 volt negative:
A straight-edge placed along the curve indicates that
the curve is substantially straight from —1 volt to
—7 volts, with a middle grid voltage of —4 volts.
Thus if a permanent bias of —4 volts is applied the
signal can be allowed to swing 3 volts on either side
with reasonably little distortion (there is some little
curvature, of course, even if it is not noticeable with
the application of the straight-edge). This permits,
therefore, a 6-volt signal input peak-to-peak.

These operating conditions seem quite suitable
for the present purpose so that various data available
from the curves for 100 Kf2 load and —4 volts bias
are read as follows :

Anode current, la =1.7 mA.

gm=1.45 mA/V.
i =16
ra =I5K®

The formula for actual gain was used in earlier

parts of this series and is (formula 3) ;
Gain= R xp
Traf RL H

WWW. americanradiahicton. cam

=196, which will satisfy the stipulated requirements.

The permitted input signal to the second stage,
i.e., 6 volts peak-to-peak as decided above, is dlso
the maximum ourput from the first stage, and so the
maxinum input to the first stage (and so to the

. . 6
amplifier) will be 14
peak (or .25 volt peak).

The bias is produced by the anodc current of the
two halves flowing through R3 and RS respectively.
Thus the current, as above, of 1.7 mA has to produce
4 volts bias and so by Ohm’s Law,

R3=Rs=241000

=2300 ohms.

The nearest standard size will be satisfactory ;
the resistance size for cathode bias is far from
critical and anything from 2,000 ohms to 2,560 ohms
will suflice. Actually the standard size of 2,200
ohms with the usual 20 per cent. toierance will be
chosen.

The load resistances R2 and R4 have now to be

V, or about half a volt peak-to-

Ry s

9,
k2 {ma Y m/}?v
250 1 -5 22 Ts

20 4

200 -4

150 + -3

100 -2

50 -/

~
£g —> — /5 -0 =4
) 1
£g for lg curve —> - -0

Fig. 25.—Dynamic characteristic of the 12A4U7.
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determined. The dynamic curve from which the
straight portion has been selected assumes a load of
100 K{2, but, as was seen previously, this is the value
of the anode resistor in paralle! with the resistance
of the following circuit. In the case of the first
half of the valve the load is therefore R2 in parailel
with R6. According to the Brimar data the 12AU7
can have up to | M grid circuit resistance if auto-
bias is used and, of course, auto-bias is the name
for the method of biasing the cathode by virtue

250v+
ArE =
4 = E;R4
[T
szi ——"?_‘__—.VT‘"
/
/.

Vv

i

Fig. 26.—Completed wmplifier design.

LIST OF PARTS
R1 22 Ko C1 8 #F 350 v. Dubilier Type BR
R2 100 K2 | Dubilier |C2 100 /F 12+, Dubilier Type BR
R3 2,200< Tvpe BT C3 100,/ 12 v. Dubilier Type BR
R4 100 Ko [ " YP€ Blcy 03 417250 v. Dubilier Type 410
RS 2,2004 1 Watt [C5 . 1pF 250 v. Dubilier Type 410
R6 1 Mo ,
Y  12AU7 Brimar
VYR 1M2 Volume
Control Dubilier Type,
YN

of the valve's own current flowing through a resistor
in its cathode circuit, such as is being used in the
present design. As a matter of interest, if the valve
obtains its bias from any other source the grid
resistance has to be kept down to 250 K{2. This is
because of the tendency in the case of auto-bias for
deviations from the anticipated working conditions
to be automatically compensated for.  For instance,
if grid current flows a bias is built up across the grid
resistance.  Auto-bias will have the effect of then
reducing the cathode bias so that the overall bias
is not much changed. If fixed bias from another
source is used, of course, this compensation could
not take place. R6 will therelore be made | M1
as it is intended to keep w<ll clear of the grid current
region so far as the curves show it. There is some
slight grid current, of course, at even more negative
grid bias, too smalil to be recorded on the curve, but
yet sufficient to prevent the use of a very much ltarger
grid resistance than the 1 M specified.

R2 now becomes the resistance which, in parallel

with 1 M£2, makes 100 K2, but as the grid resistor
is 10 times the wanted load it will have little effect in
determining the load, and R2 can safely be made
100 K£2. If the reader doubts, let him work it out.
The formula is

t_1 .1
R RI"R2
R
100K ~R1 T TM®
IM2
RI==y
=11 K&

which is within the normal tolerance of resistors
(20 per cent.) for one nominally 100 Kf2.

R4 cannot be calculated, of course, without
knowing to what kind of a circuit the amplifier
output is to be connected, but it will be made 100 K2
also. Some gain will be lost if the output is connected
to a resistance much less than 1 M. There is a
possibility that a power output valve may have a
resistive input circuit of as low as 100 K{2, in which
case the gain of the last stage in the amplifier will be
reduced, making the overall gain 168 times, but the
more usual resistive input circuit of 220 K2 will

. reduce the second stage gain to give an amplifier

gain of 180 times.

Lower Frequency Response

The gain, calculated on the basis of the selected
working conditions, refers to the mid-frequency range
of the band being handled and, as has been seen, the
capacitances in the circuit determine the upper and
lower frequencies at which gain begins to fall off.
The coupling capacitances C4 and C35 determine the
lower cut-off and their effects are cumulative. For
instance, reference to page 344 of the June issue will
indicate the method of determining the sizes of these
capacitors. Supposing that a 20 per cent. drop in
gain at 25 ¢/s can be tolerated for the present purpose.
The first stage must be arranged to drop only 10
per cent. The second stage will then cause a drop
(if similarly designed) of 10 per cent. of the remain-
ing 90 per cent, lcaving 81 per cent. of the original
gain or an overall attenuation of 19 per cent., slightly
better than was stipulated.

Working on these lines, then, amplification at
25 ¢/s has to be .9 of that at middle frequencies and
s0 25 ¢/s=2fo in the notation in the previous article
reterred to above, fo being the frequency at which
the reactance of the coupling capacitor equals the
following grid resistance. So

2fo=25 ¢/s. &

fo=12.5c/s.

Reactance of C4 at 12.5 ¢/s=R6=1 M.

C4=.02;tF to nearest stock size (from Table 3 or
by calculation). :

Similarly, the reactance of C5 at 12.5 ¢/s must at
least equal the resistance of the following circuit,
but as this is a utility amplifier the following resistance
cannot be determined, but it is reasonable to expect
that it will rarely be below 200 K{2, So, taking this
tigure, C5 is seen to be .1xF, i.e., the resistance is a
fifth of the previous case, so the capacitance is five
times as big. For a given degree of fidelity (so far
as the coupling only is considered) at the lower end
of the band required the product of C and R is
constant and one could quote the coupling required
for the present specification as .02 MO2/uF from
which any combination suitable can be derived.

1
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1t will not often occur that the reactance

works out exactly equal to the resistive load.
It was, in fact, unpremeditated in the present

536 PRACTICAL
TABLE 3

1100 ¢/s SO c/s | 25¢c/s |12.5¢/s | 10 ¢/s
001 #F |1.6M2!32My 6.4 M2/ 12.8 MO 159
005 I3I8K [637K [13M |26M |32
01 159K '318K | 637K | 1.3 M | 1.6
02 80K | 159K |318 K , 637K | 795
.05 32K | 64K {127K | 254 K | 318
N leK | 32K | 64K [ 127K | 159
25 ' 64K 128K 256K | 51K 64
° 5 (32K | 64K [127K 255K 32
1 1.6K | 32K | 64K 128K 16
2 795 |1.6K | 32K | 64K 8
4 397 795 | 16K | 32K 4
8 199 397 | 795 116K 2
16 100 199 & 397 ! 795 1
32 50 | 100 199 397 500
1100 16 12 64 128 159

Table giving reactance
frequency limit.

Upper Frequency Response

1t still remains to check the upper frequency
range of the amplifier and it will be assumed that no
more than a 20 per cent. drop in response at 20 Kc/s
is permissible. As before, the cffect of the two stages
is cumulative, so that each stage must have a gain
down by only 10 per cent. at 20 Kc/s.

Consider first the coupling between the two
sections of the valve. The effective load is R2
(100 K2) in parallel with R6 (I M), but as R6 is
10 times R2 it_will have little effect on the result and
we can quite happily take 100 K& as the effective
load. The reciprocal formula would give the exact
effective load if it should be thought worth calculating,
ie.,

l 1

|

R~Ri TR
__r
T 100K ' 1000K
R — 1000K

11
=91 K£ which is within the normal tolerance
of resistors nominally 100 K£2.
According to the valve data reproduced in Table 1
the following are the stray capacitances of the 12AU7 :

Cgk=1.6 pF
Cak=.5 pF (second half .35 pF)
Cga=1.5 pF

The gain we have already found to be 14 times and
so the Miller fed back capacitance is 15 times Cga—
22 pF and the total valve strays across the load
amount to Cgk+Cak -+ Miller Effect,i.e., 1.6+.5-+22
=24.1 pF. In addition are the wiring and component
strays which we previously assessed at 15 pF giving
a total shunt capacitance near enough to 40 pF.
The Miller Effect is here calculated for the actual
gain ; hence the slight difference compared with
Table 1, where a standard gain was assumed.
Now to give the upper frequency desired the

reactance of stray capacitances must equal or be
greater than the effective load (100 K{2) at fp but, as
above :

ifp=20 Kc/s

fp=40 Kc/s
Reactance of 40 pF at 40 Kc/s=100 K2, which
equals the effective anode load and is, therefore,
suitable for the purpose.

FRRAARAAAARZZZ

of capacitances at lowcer

instance. Supposing, however, that the design
had proceeded in the earlier stages on the
basis of a 220 Kf2 load. Now it would have
been discovered that such a load was unsuitable,
and the earlier stages of the design would
have to be reworked on the basis of a 100 K2
load. The writer chose the 100 Kf2 curve
because experience dictated this as a probably
suitable load. On the other hand, suppesing
a load of 50 K had been chosen. Now it
would be clear that the frequency characteristic
would be better than the original stipulation,
and this in the majority of cases could be
accepted. If for any special reason it was®
i desired not to make the frequency range any
| more extensive than the original stipulation
two courses would then be open. Either the
earlier parts of the design could be reworked
on the basis of a 100 K& load or, what is
more likely (as, presumably, satisfactory gain and
output voltages were offered by the design as
it stood), the value of the strays could be
increased to the value that would have a reactance of
50 K2 by adding a 40 pF capacitor from anode to
earth or from anode to H.T.

Now, with regard to the amplifier output circuit,
detailed calculations are again impossible without
knowledge of the circuit to which the amplifier is
to be connected. In particular one would have to
bear in mind the stray capacitance that might be
introduced by the connecting lead. Assuming,
however, that care will be taken with units to be
worked with the amplifier, one can be reasonably
certain that the characteristic will be something very
like that specified with the component values now
determined and Fig. 26 gives the circuit as it now
stands.

Cathode By-pass Capacitance

Any resistance or reactance in the cathode circuit
causes negative feedback which is generally undesirable
because it reduces the gain. Bias considerations
require that 2,200 ohms should be inserted at this
point and the by-pass capacitors have the purpose
of shunting these resistors with a low reactance so
that the effective impedance is as near zero as possible.
Clearly, therefore, there is no optimum size for the
by-pass capacitor—it should be as large as possibie
so that its reactance will be as small as possible.
1 1F would have a reactance of 8£2 at 20 Kc¢/s and this
is small enough compared with the resistance of
2,200(2 that it is to by-pass and would be quite
satisfactory. At 25 c¢/s, however, the reactance would
be over 6,000{2—not a very satisfactory by-pass for
2,200£2 ! It is necessary, therefore, to consider by-pass
capacitors from the point of view of the lowest
frequency to be handled. 50uF will have a reactance
of over 120 ohms and this will appreciably reduce
the cathode circuit impedance, but in our design we
shall do better. A capacitance of 100uF will be
specified and this will have a reactance of only 642
at 25 cfs. Both C2 and C3 will have this value.

Supposing the capacitance is inadequate. A value
of 1uF, for instance, was found adequate at 20§Kc/s,
but as the frequency decreases the reactance increases
and consequently the effectiveness of the capacitance
decreases.

~

(To be continued)
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SIMPLE METHODS OF HIGH RESISTANCE VOLTAGE MEASUREMENT EXPLAINED

By S. C.

T is surprising, yet true. that many experimenters
have oscilloscopes but do not have high
resistance voltmeters. This may be because it

is more pleasant (and sometimes less costly) to build
an oscilloscope than it is to make a reliable high
resistance A.C.-D.C. mutlti-range voltmeter. How-
ever, most experimenters have a voltmeter of some
sort, Often it is of such low resistance that its
connection to a circuit upsets the action so badly
that the true conditions cannot be established. A

m
o _F_’-

5/,/,,« Sh/f Voltmerer, I
voltage =4
Fig. 1 (Left)—The Y-plates of a cathode-ray tube.

Fig. 2 (Right).—Checking the deflection sensitivity.

typical example of this difficulty is in trying to usc a
low-resistance meter for meastrements ‘on a multi-
vibrator. In such an example it is of no avail to
deduce how much current the meter is drawing and
then make a correction to the voltage indicated.
The potential distribution is probably so badly upset
that the circuit is operating in an entircly different
way from that which it does in the absence of the
meter.

Few amatcurs seem to use their oscilloscopes to
resolve this difficulty—probably because they think
that it would only confound confusion still further.
In practice the oscilloscope is capable of excelient
results.  The amount of complication introduced
depends entirely on how accurately voltages have to
be measured. A further advantage is that whether
the voltage is A.C. or D.C. does not affect matters
much. The principle involved is the fundamental one
of electrostatic deflection.

tn Fig. 1 only the Y-plates of a cathode-ray tube
arc shown ; it is to be understood that the other
clectrodes are connected in the usual way. If the
wire from Y1 is first connected to earth and then
to P, the spot will move from one position to another
above the first. The vertical movement depznds on
three things : (1) the design of the cathode-ray tube :
(2) the E.H.T. voltage used ; and (3) thc valuc of
the voltage E. Because the first of these is fixed
once and for all before the user gets the tube it will
not vary and so affect the accuracy of measurements.
The E.H.T. voltage may vary but will not do so in a
rapid or random way. The effective deflection sensi-
tivity {(by which is meant thc voltage necessary to
move the spot a given distance) varies inversely with
the E.H.T. voltage. This means that if the E.H.T.
voltage decreases by 5 per cent., the deflection
sensitivity will increase by 5 per cent. and all the
voltages measured will appear to be 5 per cent. high.

Murison

For the amatear this is probably no real difficulty
as the value of E.H.T. will not vary by anything fike
5 per cent.—always assuming that the mains voltage
stays nearly right. if the method outlined above
and shown in Fig. 1 is used, it is good practice to
check the sensitivity every few weeks or when a power
cut seems likely to have reduced the mains input
voltage.

Checking the deflection sensitivity is easy. The
arrangement shown in Fig. 2 is used. The D.C.
supply shown can be any power pack which is well
smoothed. The oscilloscope H.T. supply will be
satisfactory, providing that the timebase is well
decoupled or switched off. If the voltmeter to be
used is of low resistance, the potentiometer RV is
best wire-wound : a value of 25 k& rated at 3 W
should meet most needs. The method is to set the
switch to A, and adjust the shift control to make
the spot (or lin2) coincide with an ink-mark near the
lower edge of the screen. When this has been done
set the switch to B and using a non-metal scale,
adjust RV to move the spot (or line) up a fixed
number of inches or centimetres. The meter now
reads the voltage corresponding to this amount of
movement. The seznsitivity is arrived at by dividing
the meter reading by the number of inches (or
centimetres) of movement. Represcntative value arc
33 volts per centimetre at an E.H.T. of 1.8 kV for
a VCR97; 50 volts per centimetre at an E.H.T.
of 2 kV fora VCRI38; and 45 volts per centimetre
at an E.H.T. of 800 V for a VCRI39A.

xec

Volrmerar

x.0
Y.
5 Shret
¥s
Fig. 3 (Above). — A4 ‘e
voltmeter built into the
oscilloscope.
Fig. 4 (Right)—4 7" o
practical — divider '
using  resistors,

When measuring deflection sensitivity, the largest
possible movement should be used becausc this
improves the accuracy of the measurement.  Stray
magnetic fields can hamper this work by making the
spot move through an arc rather than along a straight
line. For this reason, the cathode-ray tube should
be well shielded.

Improved Method
A more elegant method is to build a volimeter
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into the oscilloscope. Then the E.H.T. voltage can
vary without affecting the accuracy of the mieasure-
ment. The arrangement is shown in Fig. 3. The
meter should preferably be a centre zero type, but
a normal one can be used with a reversing switch.
The full-scale deflection necessary depends on how
many volts are provided across the shift control.
Usually a 250-0-250 volt type should be satisfactory.
The resistance of the meter 1s not important provided
that the shift potentiometer can carry the current
drawn by the meter. .

Using this arrangement the procedure is: With
Y1 connected to earth. adjust the shift potentiometer
to bring the spot (or line) to some chosen position.
Read the meter. Then connect Y1 to the voltage to
be measured. Using the shift control, return the
spot (or line) to the original chosen position. The
difference between what the meter now reads and
what it previously read is the value of the voltage
being measured.

The methods so far described are useful for voltages
up to about 500 volts. The lower limit depends upon
how small is the spot, and in practice the lower limit
is about 15 to 20 volts. To measure lower voltages
than this calls for more complication than most
amateurs would care for. 1t should be noted that
thé methods shown in Figs. 1 and 3 give the peak
valuerof ‘alternating voltages. Conscquently, for sine
waves the result given by the oscilloscope must be

divided by 1.4, if the R.M.S. value is needed as is
usually the case.

High Voltages

By making a potential d1v1der the upper limit of
voltage can be extended. How far it can be extended
depends on the amount of care devoted to insulation.
Theoretically, one could use a capacitive potential
divider, but the odd values of components needed
make the method impracticable. A practical divider
using resistors is shown in Flg 4. Its success depends
on three things: (1) using the closest tolerance
resistors obtainable ; (2) mounting the resistors on
high-grade insulating material with the greatest
possible tracking length ; and (3) ensuring that the
voltage across the ends of any one resistor is within
the maker’s rating. Few carbon resistors are supposed
to be run with more than 750 volts between ends,
regardless of wattage considerations. The effect of
this is that unless one can afford resistors speciaily
designed for high-voltage use, the higher values in
Fig. 4 have to be made from several resistors in
series.  Although this takes up a good deal of room
it is worth doing, for the result is the equivalent of
a high resistance E.H.T. meter. Because -of its
inevitable stray capacitances, this form of potential
divider is not suitable for use much above 50 ¢/s.

An experimenter modifying his oscilloscope in the
way suggested will find his time and effort wel
rewarded by the resulting ease of high resistance
voltage. measurements

News from

ROMFORD AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec. : N. Miller, 18, Mascalls Gardens, Brentwood, Essex.

ALTHOUGH the winter lecture programme has now ended
the club will continue 10 hold meetings every Tuesday at
8.15 p.m. at the R.A.F.A. House, 18, Carlton Road, Romford.
A iunk sale will be held on the first Tuesday of every month.

New members will be warmly welcomed and it is hoped to
commence Radio Theory classes in addition to the Morse classes
already running. The club station, G4KF, will be on the air.
usually on top band, on meeting nights.

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: E. Yates (G3ITY), 210, Stamford Road, Blacon,
Chester.

LUB activities have been mainly outdoors of late, with Field

days. We are pleased to announce that we shall be at Hope

Mountain again, South of Mold, on August 15th. The station
call will be GW3IATZ,P.

We shall be operating the club station from Merioneth, North
Wales, on Sunday. August 29th. The station call will then bz
GW3GIZ/P, which .will be running for the second time this
vear.

The club is open each Tuesday at 7.30 p.m. at the Tarron Hut,
Y.M.C.A., Chester. A welcome awaits all visitors.

CLIFTON AMATEUR RADIO SOCIETY
C

Hon. Sec. : H. Bullivant (G3DIC), 25, St. Fillans Road,
Catford. London, S.E.6.
spite of very heavy and proionged rain, the D.F. event

N
I scheduled for Sunday. June 13th, took place as arranged.
The venue was Green St. Green, Kent and four teams set off
at mid-day to locate the transmitiing site where the club portable
transmitter was operating under the call sign G3IGHN/P. The
winner was the present holder of the D.F. shield, D. Bennett,
and his team comprised C. Bullivant (G3DIC) and J. Green.

On June [9th a party of members visited the BBC receiving
station at Tatsfield and a pleasant afternoon was spent seeing
the type ot work carried out at this establishment. Much interest
was taken in the equipment in use and the many varied acrial
arrays. Another interesting event during June was the visit to
the ctlubrooms on June 18th by Mr. R. Coles of Standard
Telephones & Cables, Ltd., who gave a talk entitled ** Selenium
Rectifiers and their Appllcanons ”

Programme for August: 6th and
Evenings. 13th—Junk. Sal'~ 27th—Quicz.

20th—Constructionat

the @E@%s

The Clifton Amateur Radio Society, catering for all ages and
tastes, meet every Friday evening at 7.30 p.m. at the clubrooms,
225, New Cross Road, London, S.E.14. Visitors and anyone
wishing to become a member are invited to call any Friday.

S(zUTH SHIELDS AND DISTRICT AMATEUR RADIO,
‘LUB

W. Dennell, 12, So. Frederick Street, South Shields.

THE club meets every Friday at 8 p.m.
Social Centre, 134, Laygate Lane, South Shields. The club
has its own “ shack > from which G3DDI operates on 80 metre
telegraphy and telephony. Members interested in sound amphhcrs
and music take turns of duty each weeknight in the operating
chair controlling the amplifier system of the community centre.
The amplifiers were constructed by the members of the c¢lub
during the last three months. The immediate project in hand
will be the South Shields Annual Flower Show event during
the period of August 26th to 29th, and members will be con-
tributing an **interest ” exhibition including the operation of
two amateur stations operanng, on the 20, 40 and 80 metre bands
with the distinctive call sign in use GB3SFS. Reports of reception
of any transmissions received from the exhibition stations will
be acknowledged by QSL card. Reports to be addressed GB3SFS.
Pier Pavilion, South Shields, Co. Durham.

TORBAY AMATEUR RADIO SOCIETY
Hon. Sec.: L. H. Webber (G3IGDW), 43, Lime Tree Walk,
Newton Abbot.

A MEETING was held on Sawrday. June 19th, at the Y.M.C.A.
Torquay. under the chairmanship of G2GK, and a very
interesting talk on * Mobile V.H.F. Operation,” was given
Ey P‘ﬂr Thommasson, of Exeter, which was much appreciated
y a
G3AVF has made a transistor-transmitter, using an input
power of 50 milliwatts, on 1.8 Mc/s, with which he has made
several cross-town contacts. He is now trying to modulate this.

Hon. Sec. ¢

in the Trinity House

At the meeting on July [7th an *inquest” was held
on the recent N.F.D. of the R.S.G.B., in which several members
ook part. At the meeting, on August 2ist. a talk on

* Aspects of Crystal-Grinding ”  will
Launder. B.Sc. (G3FHI).

Meetings are held on the third Saturday of each month,
7.30 p.m., at the Y.M.C.A., Torquay. Intending visilors to
Torbay are always welcome.

(Continued on page 550)
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A COMPLETELY ASSEMSLED

‘“ ALL-WAVE " SUPERHET
CHASSIS

£26. plus 19 - carr.

MODERNISE YOUR OLD RADIOGRAM FOR

am s

We offer this Auto-chanzer complete with Model B.3 3-
waveband asadvertised togetherwith lin. p.m. Speal\el
for £23 plus 10 - carr. and ins., or II.P. TLF"’\S £ 15 6
Dep. and 12 months of £d‘/912 or with B3PP M

an

Dep. and 12 months o1 £1'13'1.

A GENUINE
SPECIAL OFFER!

The COLLARO 3RC/52!
3..PEED AUTO-CHANGE UNIT

£9/1 9/6 1L.P. Terms £3/6'- Den.

and 10 months at 15/-.
(plus 7 6 carr. and in<)

. or H.P. Normal pricc £18/10 -.

Terms ss 13 6

MODE]L B.3—A
S-valve 3 waveband
Superhet Receiver for
operation on  A.
e mains 100-120 volts and
e " 200-250 volts employving the very latest
bk runilature valves. It is designed to the most
modern specification. great attention having been given to the
quality of reproduction which gives excellent clarity of speech
and music on both Gram and Radio, making it the ideal replace-
ment Chassis for that ~ old Radiogram.'® eic.
Briel specifications’:—Model B.3—Valve line up. 6NES. GBAG.
6ATG. 6BWG. Waveband Coverage : Shory 16-56 1 Medium
i87-550 ; Long 900-2,000 metres. Controls (1) Volume with on/off |
(2) Tuning (flywheel type) . (3) Wave change and Gram . (1)
Tone (3 position switch operative on Gram and Radio).
Negative Ieedback is employcd over the entire audio stages.
Chassis -size. 11in. x 71in. X 8in. hizh. Dial size, 9}in. x 43in.
Price. complete and READY FOQR USF excluding spealxer
£12/12/- (Carr. and Pkg. 78 extra.) Or H.P. Terms £4/4'- D
12 Months at 1
MODEL B3 P.P.—This model is the B.3. Receiver but incor-
porates two 6BW6 VALVES in PUSH-PULL. resulting in really
excellent quality reproduction up to approvlmdtely 6 watts,
Price £15/15-. (Plus 7,8 carr. and ins.) or H.P. Terms £5/5'-
Dep. 12 months at 19/8.

A REPLACEMENT RADIO RADIOGRAM CHASSIS
@ MODEL AWZ3-5.

5-Valve Superhet Recelve

USE £10'10"

carr, and ins.). H.P.

£3/10/- Dep. and 10 Months :

at 15/9. This receiver is

for operation on A C. Mains <
-250 volts. It contains the latest MUL-

WATT HIGH FIDELITY
*push-Pull " AMPLIFIER

Desiegned for A.C. mains 200

covering the scandard to the HOME ON-

wavebands, STRUCTOR. YOU can
build it for

It is de-

(IL&RD C\;A)L\I;Pl‘? LI(I;IF )Ull’:. }C)em"DFtCPlHZ metres,  190-53).  800-2.000 RADIO AND GR
‘req. Ch 41 BC4 (Det. 1st metres.
Audio), EL41 (Qutput) and EZ41 (Rect.) © Employs 6 Valves havinr e PROVIDES - INDF‘.P?N-
It incorporates Negative Feedbaclk and delayed A.V C., the four PU'EH PUI L for 56 watts DEMNT MAINS SUPPLY
controls being (1) Tuning. (2) Wavechange and Gram Switch. OUTPUT o & FOR RECORD PLAYER
(3) TONE. (4) VOLUME-OFF. It provides really good reproduction i (i1 required .
on both Gram and Radio and gives an exceptionally good range [ ) DEL;\YEDV AV.C. on all SUPPLY
of station sclccnon Ovexan size 131in. x 7in. high X 6in. decp. WAVEBANDS. e FOR A.C. MAINS 'U 4
Dial aperture 10in. @ PRO-SELECTIVE FEED- 200-250 Volts, 50 Cycles.
. BACK. ® Size of assembled CHASSIS
coMPLETE K"‘f ]2 @ 1 POSITICN TONE CON- 12in. long x 8in. x 8in. Dlal
or TROL. Aperture 8tin. x 4{in.

& These unit~ will
auto-change onall three sbeeds, 7in 10in. and 121
@ Incorvorating Hi-fi Crvstal = Turnover Head
® They have scparate sap- 5 o
phires tor L.P. and 7d r.p.m
which are moved intu pos
fion by a simple switch.
® Minimum bese-hoard
size required 13lin. x
12! with height above
5!in. and height bhglow
baseboard 2lin. A bulk
purchase enables us to
offer these BRAND-NEW
UNITS, including **

mounting jnstructions, at this

exceptional price.

to 250 volts, employs 6 Valvas

“ valves plus rectifier, with EHVEED
negative feed-back. la}nd 209 YT}
comprises a main amplifier -
chagsis and a remote con- @ A 4.VALVE
trolted Pre-amplifier and Tone Control Unit, QUALITY

incorporating four controls—bass, treble. main
volume or mixing contol. and a radio.
micr ophor‘f' sclector switch. This control unit measures only
7 X4 x2in. The measurcd frequency range of the amplitier with
this unit <hows an excellent response from 14,000 cyales down to
20 cvcles. the bass and treble controls allowing mndependent

A NEW DESIGN FOR HOME GONSTRUCTORS
The STERNS
“SUPER SIX”

A compact and highly
efficient Superhet Radio—
Radiogram Chassis of out-
standing quality, far above
any other design yet offered

£1°/7/6 signed to the :

very latest specification, great atlention
having been paid to the quality of reproduction
which gives cxecellent clariry ol speech and mu=i(‘ on hoth radio
reception and record playinz. A few brief details :—

©® Covers 3 Wavebands 18-50 | @ REAL QUALITYA%[N BOTH

THE ASSEMBLY MANUAL IS AVAILABLE FOR 2/-. Thisgives
very detailed practical drawings and layouts and includes a com-
ponent price list.

THRE COMPLETE RECEIVFR CAN BE BUILT FOR £10'7/6 with
the OCTAL VALVE LINE UP or lor £12/7/6 with Miniature

**Push-Pull”
6-8 watt
AMPLIFIER
for
A.C. mains

gram.

control of gain at both ends of the frequency range from zerotoa
gain of 30. It can be seen, therefore, that ample correction is pro-
vided to suit any tvpe of pick-up with any tvpe of recording. Input voltage for maxi-
mum output is 70 mV. 6.3 volts at 2 amps. and 30 mA. T. is provxded {or tuning
unit, ete. Price of complete kit. Amplifier and Control Cnit, including drilled chassis
and ‘valves, £14. Complete specification and lavout 2 -, We can also supply com-
pletely assembled and ready for use at £17. Hire Purchase Terms (Assembled Chassis

nly) £5'1¢ t and 12 months nf £1 1 4. Please add 7’6 carr. and insurance.
THIS AMPLIFIE CO‘VIP‘\R S WELL WITH THE WILLIAMSON AND SIMILAR
DESIGNS AT A I’RACTIO\ OF THE COST.

e bV6s in Push-Pull. A

“PERSONAL SET” BATTERY ELIMINATOR

A complete kit of parts to build a Midget ** All-dry ' Battery Eliminator. givine
approx. 69 volts and 1.4 volts. This Eliminator is for use on A.C. mains and is suitable
for any 4 valve Superhet receiver requiring H.T. and L.T. voltagc as above Or approx.
to 69 volts. The kit is quite easily and quickly assembled and js housed in a_light
aluminium case. size 43in. x 12in. x 31in. Price of complete kit with easy-to-follow
assembly jmstructions, 42 6. In addition we can offer a similar COMPLETE KIT
to provide approx. 90 volts and 1.4 volts. Size of assembled Unit 7in. x 2jin. X 1iin.
Price 47/8 (Plus 1/- carr. and ins.).

Incorporat- 3
ing Nega-
tive Feedbac\
Filter Input. Cir-
cuit and employing

St

e simple arrangement
is provided to enable
either a magnetic ecrystal or light-
weight pick-up to be wused, and is

suitable for use with Standard or Long-
playing records. A tone control is incor-
porated, and the 10-watt output transformer
is designed to match 2 to 15> ohm speakers.
The overall size of the assembled chassis
is 10in. X 8in. X 7lin. high, and full practical
diagrams are supplied. Price. including
drmed chassis and valves. of complete kit,
£6/1 Price of assembled chassis,
> supplxed ready for use. £8/12/8. Full descrip-
® tive leaflets are available separately for 1/-.

109 &

STERN RADIO Ltd.

115, FLEET STREET, E.C.4.
TELEPHONE : CENtral 5812/3/4
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NEWS FLASH

The world-famous range of RADIO
MAIL Test Gear Kits are now on sale at
most  reputable component  dealers
throughout the United Kingdom. 1

NEWS FLASH

I
While the popularity of these easy-to-
build Kits will always rest on their simp|e‘

assembly and low price, those who prefer
may now have them assembled ready for
use.

|
EDUCATIONAL ESTABLISHMENTS i

The value of these Instruments as an educational
medium has been fully proven by the numbers
already supplied to Colleges, Schools, and Technical
Institutes generally. Special terms are available
which will be supplied on request.

OVERSEAS

All Overseas orders are executed promptly;
and British preferential tariff applies in all parts of‘
the Commonwealth. Minimum parcel post rates
may be applied in each case. Some overseasl
agencies still available. Enquiries invited.

TRADERS

If our representative has not already called, we
will be pleased to supply all details, display literature,
etc., on request.

i

EACH KIT IS A COMPLETE WORKING
INSTRUMENT ON ASSEMBLY
NO CALIBRATING. NO METAL WORK.

Simple step-by-step instructions and diagrams,
with all Kits. Assembly charge 12,6 per Kit extra'
if required ready built.

RES/CAP. BRIDGE, 31/6

INDUCTANCE BRIDGE, 41/6

AUDIO BRIDGE, 38/6

465 Kc/s L.F. ALIGNER, 17/6

R. M. TWIN MULTI-OHMER, 25/-

SPOT FREQUENCY SIGNAL GENERATOR, 35/-
If unobtainable locally, we will be pleased to supply direct.
Cash with order or C.0.D. Stamp for illustrated leoflets.

Post and packing, /6.

RADIO MAIL

DEPT. F.
6, RALEIGH STREET, NOTTINGHAM.‘,
|

./dz GRA6677

WNEY BACK l n

— [onnaaree l [l <%0
62! aourono RD. LONDON E.I2 |

MIDGET T.R.F. radio sets. £6/9/6. 4 valve L. & M. wave

bands. In walnut or white plastic or wooden cabinet. A.C.
or A.C./D.C. Post 3/6.

RADIO-GRAM (HASSIS, £6/17/6. End drives. Salvage,
reconditioned. 3 wave band, 5 valve superhet (latest midgcts),
ext. speaker and pick-up sockets Post 3/6.

P SPEAKERS. 5in. less trans., 13/9., with trans., 17/6.
6iin. less trans., 14/9. Post 1/9.

EXTENSION SPEAKERS.—19/9. Brand new (low impedance).
Speaker mounted on polished and veneered baffle stand, gold
fret. 5ft. lead ready connected. Post 1/9.

H.T. BATFERIES.—60 v. 3/9, tested. 90 v. Ever Ready port-
able. /9. 90 v. + 13, ex-W.D.. 5/9. Post 1/9 on H.T. batts. 4} v.
New 1/3. Post 9d.

ACCUMULATORS.—7/9. New Ever Ready.
2 v.. 45 amperes. Post and packing 2/-.-
AMPLIFIERS.—57/6. A.C./D.C. 4 watts
output. 3 valves. A.C. or A.C./D.C. Ideal for
pick-up or Mike. Post 2/6.
AMPLIFIERS.—Push-pull, 77/6. 7 watts
.. A.C. or Universal. 4 valves and
1 rec. Ideal for pick-up or mike. Post 2/6.
SPOTLIGHTS.—8/9. Butler's new  but
ex-W.D. 7in. diam.. 6}in. deep. These lights
are similar to those sold for £3-£5. but hnished
black. The lamp fitting is of the pre-focus
type. Post 1/3.

RULBS.—For above. 6 volt, 36 watt, 12 volt,
48 watt., 4:8 each

SIDE LIGHTS. —1/9 Fitted with infra-red glass, but easily
changed for clear or red. Post 9d.

TRANSFORMERS, MAINS.—10/6. 0-200-230 v.
and 230-0-230, 12.5-0-12.5. Post 2/-.

DUNLOPILEO. LUXURY type coach seat. 37/6. 34in. x
16in. complete with frame, 24in. high in blue mogquette. Nice
condition. Carriage 4/6.

TV TUBES.—£5. 12in. 3 months guarantce. Picture shown
to callers. Carriage and insurance 15/6 extra.

5 tappings

BUILD THIS AMAZING RADIO

FOR YOUR HOLIDAY

~ 30/-

POST FREE

@ Selective tuning.
@ Acorn low drain
valve.

@ Loud clear tone.

@ Long range.

@ No earth.

@ Short zerial, 2ft.

@ Welded steel case.

@ Easy to assemble.

@ All parts for this set
are sold separately

Ideal for :
@ Fishing, Camping
@ Cydling, Touring
@ On the beach, etc.

MAIL ORDER ONLY

This little sec was de-
signed to give you a
real personal portable
radio that you can enjoy
anywhere without disturbing others.
Use it on camping trips, in bed, in your office,
or just anywhere. Send 2/- for layout, Wir-
ing diagram and Comgponent Frice List.

Details of our 30,- Short Wave Receiver are now ready.
2/~ for Layout, Circuite and Component Price List.

R. C. 5. PRODUCTS (RADIO) LTD.,

11, OLIVER ROAD, LONDON, E.17

Scnd

www.americanradiohistorv.com
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REASONS FOR THE USE OF HIGH FREQUENCIES
By F. E. Apps

reasonable idea of this rather intricate
) subject is very necessary to the man who
wishes to progress with radio.

‘ TH.F. is now being very extensively used and a

Anode 4=+00V.

- -.--H"\-\._ Elactron oath
"\.
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Anode 4=+ /50V.

" Gap A

-

Anpode 8=+ /00V. Anoce B=+50V

Fig. 1.—(Lefty Showing the clectron path when the

two anodes are at cqual potential.  Fig. 2—(Right)

Showing how the electrons travel in complicated

‘paths when anode B is at a lower potential than
anode A.

Some may naturally ask why usc such high
frequencies”  Are they really necessitous 7 The
answer is * Yes,” very much so, as communications
grow more comprehensive.  Here are a few reasons
for using V.H.F. First, cffectiveness of radiation
of electro-magnetic energy increases  with  the
frequency. Secondly, equipment and aecrials are
much smaller for these frequencies and render them
very useful for portable or automatic fixed stations.

Thirdly, the very high frequencics used make them
very suitable for a host of transmissions even with
wide bandwidth, without overlapping.

Now, when one approaches the subject of V.H.F.it
is necessary to reason in quite a different sphere than
one does in ordinary broadcast freguencies. In
ordinary radio works, one deals with the inductance,
capacity and resistance of circuits and the voliages
applicd and the currents flowing in these circuits.  In
V.H.F. one deals more with electric and magnetic fields
and the medium in which these fields are, and its die-
lectric constant, its conductivity and its permeability.
Again in V.H.F. one deals more with displacement
current than with current in a conductor.  Thus, as a
varying electric field will produce a magnetic field, just
as a varying current in a conductor will produce one,
the rate ‘of change of ¢lectric flux through any medium
is called the displacement current because the mag-
netic field produced is directly proportional to it.
Though current and displacement current are
practically the same, as regards magnetic effects, one
must know that displacement current is not subject

wwWVW.americanradiohistorv.com

- conductor.

to the 1R 2 loss that occurs in current flowing through a
Do not confuse leakage current with
displacement current, the latter being the current
“ through ™ the dielectric of a perfect capacitor and
is equal to C dv/dt.

Generation of V.H.F. Oscillators

To generate V.H.F. oscillations has been one of the
major problems of V.H.F. technique, owing to the
fact that the ordinary valve as used tor the lower fre-
quencies cannot oscillate at frequencies above 500
Mc’s and it is desired to go much higher than this, up
10 30,000 or more megacycles per second. The
factors that limit the ordinary valve from oscillating
at these V.H.F.s are as follows :

(a) Electron transit time.

(b) Power loss, due to large capacitance charging
current, skin effect, dielectric loss in valve base,
electromagnetic radiation and the impossibility of
keeping the size of the oscillator circuit components
within the limits necessary, owing to the build of the
tube.

All these were referred to in the February number
and will not be entered into again.

Types of Valves Used as V.H.F. Oscillators

The very low inter-electrode capacitances needed
for V.H.F. and for low charging current loss means
that small electrodes must be used. It cannot be
achieved by increasing the distance between electrodes
as this will mean increasing electron transit time.
Now a V.H.F oscillator with a given inter-electrode
capacilance fixcd transit time and given linear dimen-

A
- L
\ Tec
3
Coaxial fi/
- F

Fig. 3.—Oscillation oceurs when the twa anodes are
connectad to a resonant circnit as shown.

sions with fixed voltage will have an optimum con-
dition of operation at a certain [requency only, and to
increase that frequency the dimensions of the valve
must be reduced. Some of the first valves used for
V.H.E. oscillators were the “acorn”™ and ™ door-
knob ” valves. These valves had low transit time,
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A= Electrons gamning
energy from fleld

B=Elecrrons losing
energy from twely

Fig. 4.—FElectron
orhit of resonance
oscillator. A=
Elecirons gaining
energy from field. B— Electrons losing energy 10 field.

small lead capacitance and inductance and small
inter-electrode capacitance. These valves will oscillate
down to a wavelength of about 30 cms. The grid is
someltimes in the form of parallel straight wires equi-
distant from the filament, and in other types consists
of tungsten wire loops that project into a slot in a block
of graphite that acts as the anode. As the grids in
these valves are very close to the filament there is a
limit to the power dissipation, owing to the fact that
if the grid gets hot it may start emitting electrons.

The * door-knob > type ‘valves were of double-
ended construction and so could be used at the
centre of a half-wave Lecher system. Higher fre-
quency output could be obtained from these valves
by using the second barmonic. This was attained by
mounting the valve within a metallic tube whose
dimensions allowed it to be a waveguide for prop-
agation of the second harmonic but not large enough
for the fundamental (B). Both these types of valves
were used as negative-grid oscillators.

Positive Grid Oscillators

This type of oscillator is much used in V.H.F.
work and is dependent upon electron transit time.
A positive voltage is applied to the grid and zero, or
a small negative voltage to the anode. The oscillator
circuit generally consists of the grid and anode leads
forming a Lecher wire system, but may also be
placed between grid and cathode or anode and
cathode. The explanation of a positive grid oscillator
is as follows. Assuming the grid and anode potentials
are constant and that electrons are leaving the cathode
being accelerated by the potential on the grid, they
will mostly pass through the grid and then come
under the retarding effect of the anode. They will
come to rest and most of them again will pass
through the grid.  This continual passing back-
wards and forwards through the grid will set up
H.F. oscillations and power can be obtained for an
external circuit between grid and anode or anode
and cathode. .

Only low power can be obtained from this type
of oscillator owing to difficulty in cooling the grid.

The frequency of the external rescnant circuit
must be very near to the transit frequency. If the
difference in frequency is increased, oscillations will
cease. At wavelengths of 20 c¢ms. and below the
power output drops considerably, as the shot transit
ume and inter-electrode capacitance necessitates
small electrodes, closer spacing of electrodes and
higher grid volts. This causes more electrons to bhe
captured by the grid and the ratio of H.F. grid
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current to direct grid current s small, resulting in
lower output.

Magnetron -

This is the most efficient V.H.F. generator of
oscillations known at present. In its simplest
form, it consists of a cylindrical anode with a coaxial
filament and a magnetic field, parallel or nearly
parallel to the filament. The single cylindrical type
is not now used and split anode types-are the usual
types met with now. V.H.F. oscillations may be set
up by a magnetron in three different ways.

1. Negative resistance or dynatron oscillations.

2. Resonance oscillations.

3. Transit time oscillations.

Negative Resistance or Dynatron Oscillations

See Figs. | and 2. When the potentials on the two
anodes are equal the eclectron path is as in Fig. 1.
If anode B is at a lower potential than anode A,
then electrons travel in complicated paths and strike
anode having lower potential. Thus, anode current
flows to anode B and la—Ib is negative when Ea—
Eb is positive. If the two anodes are connected to a
resonant circuit (Fig. 3) oscillation occurs. With
this type of magnetron oscillator, the frequency can
be in the neighbourhood of 600 megacycles/sec.,
depending upon the dimensions of the magnetron.

Resonance Oscillation Magnetrons

These are multigap magnetrons and we now
have a succession of effects on the electrons at each
gap and also take into consideration transit time
effects. Consider the electrons leaving the cathode :
some will after one loop return to cathode, but
others will take a longer orbit and in passing gaps
gain or lose energy from the field. If the voltage
and magnetic field are adjusted correctly, many
electrons will lose energy to the H.F. field and oscilla-
tions will be maintained. See Fig. 4.

Transit Time Oscillations

In this case, oscillations can be maintained in split
anode magnetrons at frequencies that are in relation-
ship to the frequency of the electron loops in
the magnetic field. Although an external circuit is
used to obtain power, the frequency of the oscillations
is not affected by it. It has been noted that when the
magnetic field and the cathode are inclined slightly
the output is increased. Very high frequencies can
be obtained with this type up to 300,000 megacycles/
sec.

Klystron

This was dealt with in PRACTICAL WIRELESS of
May, 1954, and the diagrams are repeated below.

Electron Rerlector
~ trap ~500 vo/ts
e E’humba/tron
Buncher
Accelerator
Accelerator grid
grid (zero voits)
Cathoae Cathoc
- 35v.

Heater

Heater

Figs. 5 and 6.—Diagrams of two common forms
of Klystron.
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SOME THEORETICAL NOTES
AND CORNSTRUCTIONAL
DETAILS

By E. N. J. Marguerit

(Continued from page 463
. Auwgust issue.)

T has been mentioned ecarlier
that a power supply of this
type is almost ripple free.

The reason for this is that the
D.C. amplifier is of a degenerative
naturc and therefore any ripple
that would appear at the junction
of Rl and R2 is fed back into
the system, leaving a very small
amount in the output. The higher the gain of the
D.C. amplitier, the more ripple free will be the
output. The expression for the amount of ripple
appearing at the output is denoted by « and is
given by

a*dE out
" dE IN
Where dE out is the change in output potential for a
change dE}N’ in input potential.

Practical Considerations

|.—Reference Potential. 1If the power unit is to
supply a perfectly stable output it is essential that the
reference voltage itself possesses the same degree of
stability. For this reason, when designing a power
unit, the choice of a reference voltage falls on the
output given by a high stability glow discharge tube
such as the Mullard 85A2. It would be unwise to
take the reference potential from a voltage regulator
tube such as a VR7S, VRI105 or VRI50, because its
stability is very poor.

When using a high stability glow discharge tube it
is important to maintain the current through it as
near as possible to the gquiescent current recom-
mended by the manufacturers, This is achieved, first,
by feeding the tube from the stabilised side of the

R VR Tube
WWW-—

b—

+
Eout

Series
Valve

Fig. 11.—The screen grid is maintained at
a constant potential with respect to the cathode
by means of a voltage regulator tube.

power unit and, secondly, by using a wire-wound
resistor to drop the voltage to the required value.

It is also necessary that the reference source be
ripple free : this is effected by means of a resistor-
capacitor filter connected to the output of the glow
tube,

2.—D.C. Amplifier. As stated before this should
have as high a gain as possible. This is achieved by
using two stages of D.C. amplification consisting of
two double-triodes which operate at low anode
current, hence the anode loads have relatively high
values. Type 6SL7-GT is used. but 12AX7 could
be substituted without any circuit change. Here
again it is necessary to use resistors thal are not
likely to change their values with age or with tempera-
ture. High-stability carbon resistors arc satisfactory,
but wire-wound resistors arc to be preferred. The
operation of the D.C. amplificr 15 precisely the same
as that explained for the simpler types discussed
earlier.

Two points, however, are worth noting :

A. The last anode of the second double-triode is
fed from the unstabilised side of the supply as this
provides a higher potential. and hence a higher
value of anode load is needed, thereby increasing
further the gain of the system.

Voltmeter  Pilot Light  Milllammeter
= 9" / {
| Fuse Cover Y 2) @
® j' ] .
) 20 7
i S oFF M 20 |
; .
| D #
| ow . *230
Fl 250 +02 40
i A |
Hondle Masins Switch Voltage Tap  Handle
Fig. 12.—The  fromt  pawnel of the power
supply.
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a wireless to use the chassis as a
ground connection for the nega-
tive leads, but in pure electronics it
is better not to do this. but instead

- to wirc the whole circuit so that it
is " floating ™ with respect to the
chassis. The reason for this is that
if scveral points on the chassis are
used for “ grounds ™ it is quite
possible that unwanted ripple
will appear in the circuit.

Another advantage in having a
" floating © system is the possi-
bility of connecting, al one point
on the chassis, leads of cither
polarity.

8. —Obhitaining Better Regulation,
It was mentionzd in the theoretical
considerations that the series valve
should have a high amplification

Another view of the power wuit.

B. The capacitor connected between the positive
output terminal and the grid of the first triode
prevents a phase lag at the grid and compensates to
some extent for additional phase shift in the
amplifier. .
3.—Tendency for Oscillation.  Any feedback system

is liable to oscillate at some high frequency, and this
one is no exception. To remedy this a large-value
capacitor is placed across the output. Furthermore,
all high-impedance points should be fitted with
stoppers.  This includes all grids in the D.C.
amplifiers and the control grid of the series valve.
These resistors should be connected directly to the
valveholder pins with the minimum possible length
of lead.

4.—Dissipation of Series Valve. An important
factor to watch is the anode dissipation of the series
valve. The valve used for this purpose in the power
unit described is a 6Y6, which is available on the
surplus market. This valve has an anode dissipation
of 12 watts, It is, therefore, possible to pass 75
milliamperes through it when the voltage drop across
it is 150v. If more current is required from the
power unit a second or more valves can be connected
in parallel.

S.—Heater Supplies. There must be three heater
windings on the mains transformers, one for the
rectifier valve, one for the series valves and one for the
D.C. amplifier valves and output. The winding feed-
ing the series valves heaters should preferably be
centre tapped and the centre tap connected to the
cathodes. If a centre tap winding is not available
one side of the heaters must always be connected to
the cathode.

It is sometimes found that if the three windings
mentioned above arc on the same (ransformer
violent high-frequency oscillations occur. This can
be remedied by using a separate transformer for the
beaiers of the series valves.

The heaters of the D.C. amplifier valves must not
be connected to their cathodes as the latter shoutd be
as ripple free as possible.

6.—High Voliage Capacitors. The reservoir and
smoothing capacitors must be rated at 750v. D.C.
As it is a bad practice to connect two electrolytic
capacitors in series it is recommended that paper
capacitors be used in these positions.

T.—Wiring Precantions. 1t is usual when building
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factor. One way to do this is to
connect the series valve as a pen-
tode. This is readily achieved by maintaining the
screen grid at a constant potential with respect to the
cathode by means of a voliage regulator tube, as
shown in Fig. I'1. A VR105 can be used in this position
as the absolute stability of the screen potential is
not essential. Care must be taken when calculating
the value of R that the maximum permissible current
through the tube is not exceeded. This current will
be maximum when no load is taken from the power
unit. It will be minimum when full load is taken out,
and there it must not be too low as to cause the
extinction of the tube. R, of course, should be of
the wire-wound type and capable of dissipating the
required power.
All these points have been considered in the design
of the power unit shown in Fig. 15.

Specifications

Inpur : 230v., 50 ¢/s.

Qutpuis : 1. 6.3v.at2a. A.C.

2. 300v. stabilised from 0 to 150 m/A.

Internal  Resistance (from no load to full load) :

0.5 ohm.
Regulation (for mains variation of +20v.) © 0.06v.
Ripple Conrent ;3 millivolts.

Constructional Details

An Air Ministry Power Unit Type 3. Ref. No.
10K /11517, available on the surplus market was
used to build the unit described.

This consisted of a standard 19in. rack fitting steel
case with chromium-plated handles and containing
an unstabilised power supply delivering 50 milli-
amperes at 250v. It also contained a 0-300v.
voltmeter and one 0-150 m/A milliammeter. Both
these instruments were used in the final unit,  All
the rest of the components were discarded except
the pilot lampholder and its bulb and the mains
on/off switch.

The appcarance of the front panel of the power
supply as available from surplus sources is shown in
Fig. 12, The unit was stripped completely in order
to drill the additional holzs more easily and also to
spray the panel. Behind the front panel was a steel
framework holding two chassis where the com-
ponents were seccured. The larger of the two chassis
1s used to accommodate the D.C. amplifier and the
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Fig. 13.—The fronr panel and the interior of the
. unit afrer alteration.

o
series valves, while another smalt sub-chassis is made -

to support the rectifier valve and the smoothing
choke. The front panel and the interior of the unijt
after alteration are shown in Fig. 13.

The mains transformer, rescrvoir and smoothing
capacitors arc bolted directly by means of counter-
sunk bolts on to the front pancl. Additional items
on the panel are : :

1. Onc on/off switch for H.T. output.

2. Two cartridge type fuse holders, one for mains
input, the other for H.T. output.

3. Two two-pin Mk. IIl Plessey plugs. This
permits bringing the L.T. and H.T. outputs through
screcned  cables when minimum hum  pick-up is
required. These plugs and their associated sockets
are available on the surplus market and require a
sin. hole clearance.

4. A G.E.C. or similar 5-way connecting block.
This affords a rapid and simple way of connecting
the outputs to any external equipment.

After ascembling all the components as shown on
the photographs, wiring is done with 23 sw.g.
P.V.C. covered tinned copper wire of different
colours. All heater leads should be twisted and kept
as near to the chassis as possible. In the interest of
tidiness the wiring should be taced with strong twine
whenever possible.

If constructors wish to build the unit on a chassis
that is at hand the layout of the D.C. amplitiers
should be fcilowed very closely as any large departure
from it might result in violent oscillations and
disappoiniment.

When the wiring is finished, it should be checked
to ensurc freedom from mistakes. Then the unit,
fitted with fuses, can be switched on. After a warming-
up period of 30 secs. the voltmeter should read about

PRACTICAL WIRELESS
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300v. Bring the instrument to read 300v by
adjusting the preset potentiometer VRI. The volt-

meter should be checked against a standard meter.
If everything is satisfactory at this stage some
voltages and currents should be checked. The
following table shows the readings obtained with a
20,000 2}V instrument or with a valve voltmeter.

VOLTAGE CHART

| Vk Va | Bias. Cath. grid.
Vda i 200 | 290 1.2
vab. o+ 200 | 300 1.1
vsa . 86 | 200 | 1.2
vsb |86 | 200 1.2
Ve — s |

Next connect a 2K 2 wire-wound resistor capable
of dissipating 50 W. across the output. Switch the
H.T. switch to the ON position, the milliammeter
should read 150 mA. and the pointer of the voltmeter
should remain on .300v.

If the stability has to bé measured use can be made
of the circuit shown in Fig. 14.

Vis a PX25 power triode, Army No. V.R.40 used
here as a variable foad for the power unit. A chain
of three equal resistors. RI, R2 and R3, is also
connected across the output. A backing-off supply
consisting of a 120v. H.T. battery is connected at
the junction of R2 and R3 and the negative line.
A 0-100 A, microammeter M, shunted with VR2 Iv.
f.s.d. and having a 1 K resistor in series, serves as a
voltmeter.  The filament of the PX25 is hecated from
a separate 4v. 2 A. transformer.  With VRI in
such a position that there is a large bias on V the
H.T. from the power unit is applied to the circuit.
As Vis cut off no current will flow through it. Making
sure that M is short-circuited by VR2. adjust VRI
untit the milliammeter on the power unit reads

—— i
+ From Power . L
Supply - =Ry
i 20mn Backing -off
Supply
. 120v, .
- =
10K

AV

l Coarse
Fine /00K i
ALY
I f VR3 tl/ﬂ’-v

<7

= 100k& w.w. /A‘A’)%
5 e
a2
=

AW N
270 | 47n

Tam.

!
b owec )

Fig. 1\ —Circea for measuring  stabiliry.

0 —/00 pA. meter
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Fig. 15.—Diagram

exactly 100 mA. M will then show some reading.
Bring the pointer of M back to zero by adjusting
VR4. When the pointer coincides with the zero
division bring VR2 to the opposite end of its travel,
hence making M most sensitive while maintaining
the pointer on the zero division by adjusting the fine
backing-off control VR3. Having done this rotate
VR until the current through V is zero: M will
now read some fraction of a voit. Call this amount
e volts, then the internal resistance of the power
supply is given by

3e

1 ohms
where ¢ is expressed in volts and T is the current in
amperes producing the change e¢. (In this case 100
mA.)

To check the stability of the power supply for

variations in mains voltage the circuit of Fig. 14

LIST OF PARTS

8 VALVES :

: VI1—5V4G Brimar.

B V2, V3—6Y6 surplus or 6V6 or 61.6 Brimar.

¢ V4A-V4B 11 6SL7-GT, or § 12AX7 Brimar,
VSA-V5Bf or ECC83 Mullard.

B V6—85A2 Muttard.

VALVE HOLDERS : )
g 5 International Octal-McMurdo,
H 1 B7G Clix-Ediswan,

TRANSFORMER AND CHOKE :
T1-—Mains transiormer. Gardaer’s Type RU33.
400-0-400v. at 180 mA.
Sv. 3.5 AL
H 6.31h.3 A CT.
6.3v. 3 A, CT,
1.1—10 H 150 mA. choke 130 ohms. Elstone.

CAPACITORS :
1, C2 4 p4F. 750 v. oil filled (surplus),
€3, C4-0.1 £ 350 +, 1.C.C. ““ Metalpack.”
{5—6 #F. 500s. oil filled (surplus).

of the power mit.

is again used. Here the power supply is connected
to a variable mains supply, such as a Variac trans-
former, and VR adjusted so that the unit delivers,
say, 100 mA to the PX25 with a mains input of
230v. The Variac setting is then altered so that the
input is 210v. and the reading on M is noted. The
Variac is adjusted again until the input is now
250v., and the new reading on M is noted.  Hence
the variation in the output voltage of the power
supply for mains variations of +20v.isfound. When
doing this the readings of M must be multiplied by
a factor of 3 to allow for the resistor chain RI, R2
and R3.

NOTE :—A 514G was chosen as the rectifier valve
because its  maximum  output  current is 175 mA.
A SUAG could bhe substituted, but it seems rather
wasteful to do so, as its maxinum outpur current is
225 mA. :

RESISTORS :
R{, R2—200 K @ HSC 19, } w. Welwyn.
R3—68 K 2 HSC 19, 1 w. Welwya,
410 K &2 Di Ho in series.
R4, R5—240 K2 HSC 19, § w. Welwya.
R6—100 kK HSC 19, } w. Welwyn.
R7—39 K2 wire-wound 5%, 3 w. Welwyn.
R8—100 K &2 209, carbon { w. Erie.
RY, R10, R11, R12, R16, R17—1 K. 205, carbon
4 w. Erie. :
RI13- 470 K @ 20%, carbon § w. Eric.
RI14-Rt5—100 209, carbon 4 w., Erie.
VR1—25 K2 wire-wound potentiometer. Colvern.

PLUGS :
P, P2—Mik. HI 2-pin plugs. Plessey or surplus.
P3—NMlaias plug, 3-pin. Bulgin P73,
SWITCHES : 1
S1. S2—Single pole on/off. Bulgin S263. 1

WwWWwWWw.americanradiohistorv.com
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THE
and special
supplements

THE TIMES has gained a special reputation for its supplements,
for the great thing about a supplement is that it should be
thorough.

That is why the supplement for the radio industry published
separately by THE TIMES on August 23rd will be so well worth
reading. The articles, on varied subjects ranging from ihe radio
show and current irends in set design to detailed news of the
latest developments in components, will be informative and
authoritative to a high degree. Reportson the B.B.C.’s plans for
sound and televiston, a special article on the use of navigational
aids in the air and on the sea, communications equipment,
electronics as an aid to production, and many other ariicles
of general interest are included.

This supplement of 32 pages published by THE TIMES reviews
the rvadio industry fully and lucidly. Those who serve
that industry, and the public in general, will find it stimulating
and valuabie reading.

THE 888238 TIMES

Radio and Television

Supplement

Published August 23rd Price One Shilling

From all newsagents or direct from The Times, London, E.C.4, by post
for Is. 2d. inland, Is. 23d. abroad. Orders should be accompanied
by a remittance.

Visit The Times stand (No. 42) at the Radio Show, Earls Court.

www.americanradiohistorv.com

*



www.americanradiohistory.com

_5 September, 1954 _

II(IIIIIIIIIIIIIIIIIIlIIIIIIIIIIlIHIHIIIIIHIIIHIHIIIHIH[H E N RY , sIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIImIIIHIIIH

PRACTICAL WIRELESS

OF VALVES (RADIO LTD.) Rrand New R.F. UN
_ § . RF24 20-30 me's
Tf;l‘lelglf"aggf‘f:{‘:?lasn_d We have over 20.000 \merican and B.V.AL valves in stock. _ . 15- post free
i B0 s set ALL VALVES NEW AND GUARANTEED. D DD WD e
6K8G. 6KTG, 6QTG. 0Z1A 7~ 6K8G 9/- 12507 7 8'EL32 '8 745 (VSTO) RF26 50-65 mc s
524G. GV6G  (ur | 1Gy 6'8 SKBGT  9-125Z6GT 8/6 EF30 78 45- post free
KT6) .. ..376 . }g‘» TE8LAG 10 23{)%;0’[‘ /ygtu:‘-.n.s,vv.)lo'- o) 6 -
5 185, 174, 19 I 7/6'6U5 716 3574 AFS _ VRI05.30;8 6
2 (lassaa o v en . o dl g v}ﬁl‘gpzo 85 'VRIS0'30 8'6 > (733 ® CERMND, (VSaliF
P23, HL23'DD. i 18 (8 VP2 8/6 gf[(alOA.'\ g: SnsnPtz.immég r4-FHED1::;I<'5(L
VP23, PEN25. (0 ILNS 8 /g TDD2A  8/8 ACSPEN 6/6 R oy AR
QP23) ... .. 250~ . 2X2 5 .61 DII0 8 -1 AC5'PENDD Epnset’l'rs. W Q’g \;Ul'C)()nEl'?)?;
6K8C, BKTC. 6Q7C. 3A1 9 78| ULl 9/- 12/6 and Switches, etc, Size :
25A6G, 2525 or Vi ! /8 UY 11 9/- PEN2> 68 12in. x 9in. x 5in.. 85-. I
2576G ...37.6 . 354 ki 6/4D! PEN4  7/8 Carr., 3 - '
12K8GT. 12K7CT, 373G 8 G QP25 6/8 -
TG, 574 i 501G 8'6 WSKIGT SP61 4/-
BLGT r-'OL%C'Ts" 574G 81816S1,7GT 3P4l 4!- <1824 " INDICATOR
3T of S0L6GT37 6 .. 6ATG 86 ISNTGT HL23 DD 6'8 UNTT. — Complete  with
12A7GT. 128KTGT. 6ACT  @8lesCi VP23 66 VCR5I7 and | Screen, -
128Q7GT. 35Z4GT. 6AG3> 78 BVEGT veil 76 EF50, 4-§P61 ana 1-3U4G
3356LGT or S0L6G 37 6 .. 6A8G 8/8 BAGT U222 8/8 9 W,w Vicontrois. Ideal
FAMB  9-17C) ATP4 4l TV ot ‘Scope. Bran
688 7'6|7A7 TPg2 86 Now ess relayd. cuﬁf‘ﬂ
AL MICROPIFONE 6C1 88|7CT TH233  10'- ¥ree. In original cases,
6 k) 28 =
frec  aie|a Uiy 76
IEG g MS/PEN 7 or - -
865G 8|0t MS'PENB ESHUODTRESY
BHoGT 5| L2KICT 6 718 reree
éHoN  gie L2KECT 8 vison 76 | | VOB Cparan-
6J5GT 5~ 12Q7CT 818 py™  gg ACPEN(T) reediiullVINvInics
G3eT  Bllizsaioree ERX 88 cusy 1316 10 | | VEigseT P 2 00
GAKS 9 -'128Q7GT 8/6 pyvs; LIXP2V  4l- PENDD4020 TV = YRS
631G 66 123G7  we|EY3l 124 Xy15) 4/ 12'6 vereans uil TV
6J7M 8/ 128H7  w@l/EK32 €6 vy o 4 FCLC 10~ T 2115 0
OK6 9/";{%@?‘(77 S;G(EFF)l 9/- VULB 4l \PaT) 886 Welt et ali
sIKTG i fo b s R M 3 H
Idea}. for tape recording and t 58 GINEY IRITEDS, R 88 ;;x.;:vle'“ for W
?gﬁg\éfeg},ﬁ&matmmg trans- MORSE PRACTICE BUZZERS Gin.  Fiiavger -
Morse tapper and 4 volt buzzer complete on baseboard. with battery Lens for above 17
e — = and headphones. Brand New complete 15'- p.p.. or less Headpiones VOIR139A (ACRID)
... .1 57,000 v. wke. and Battery. 6,- post paid. For TV or
’é‘ype NCPSBQO. Bakelite | ‘scope, prand ~
ase, /6 each. 28-page Catalogue, 3. Open Mon.-Sat. 9—6. Thurs., 1 p.m. new and boxed £1 15 0

5, HARROW ROAD, PADDINGTON, LONDON, W.2 TEL : PADDINGTON 1003’9, 0401,

www.americanradiohistorv.com

TV, PREAMPLIFIER  (Plessevi
RAD'O SU PP LY Co- (Leed S) LTD- For Fringe Areas. Brand New. Complete
32, THE CALLS, LEEDS, 2 _ with 6F13 \alx(‘."i)nl\ 22'8.
Terms C.W.0. or C.0.D.  No C.0.D. under £1. Fostage 1 - extra under 10-, 16 extra | FON S RRLOBSE ]
under £1, 2 - extra under £2. 26 extra under £3. Open 9 to 5.90. Sats until 1 b.m. L‘“ 0y a0ccs m s input, 4'9.
Catalozue 6d. Trade List 5d. 5.A.E. pleaxe with enquiri LN.C, MANTER INTERCO ML UNTT.
o rer T rrer e e - - - - ision for up to 4 * Listen—Talk
N AMPLIFIER OR CIEARGER | Back units "' individually switched.
Types LW, Size approx. 15 x 5} x 7ln. high. Strongly- | A aigh gain amplifier cnables speech and
. 120 v. 40 mA. 39 made in perforated steel. Finished in otlier sounds emanating from the rooms
. RM2 125 v. 100 gn\i grev enamel. 6. containing remote Controll units to be
S N . 1 K YT e ol heard at the master control. The unit js
TAv, Briden T | RAI3 125 v. 121 mA. L A 51 in kit form and point-to-point wiring.
612v. la. 49 | 4/9 — = - . z diagrams are supplied. A walnut veneered
612v. 2a. 89 250 v. 50 mA. 59 CHOKES wood or Brown-Bakelite cabuncr 1s in-
612 v. 4a.14'9 250 v. 80 mA. 6 11 10 H 50 ohms ... .. 14'9 cluded. Mains input is 220-250 v. 5 ¢ s.
6/12v. 6a.19'9 PM1 250v. 250 mA. A. 10 H 100 ohms 149 HT., line 300 v. CHASSIS (S NOT
612 v. 10 a. 28'9 10 11 18 H 100 ogms o 11'9 ;{'\IALIVFZ "S Id(‘étl alsolff?l' use a-i - Babv
ST FRTGTT T a 5 10 H 150 ohins Trop. 69 arm.” Sound amplification watts.
I‘,A\—(-(.P\wl. llt;\N s, 230 \D 50 € = A0 m 10 H 200 ohms 29 Price only £5'19'6. * Listen—Talk
Following Sulta})le or ('hfi:gers. ete. L.T. type Lamp. 29 Back Unit " in walnut vencer or bakelite
B8 v. 4 a.99; 0-11-22 v. 30 a.. 7 . = = | rabinet can be supplied at 30'- each. Full
0-11-22 v. 15 a.. 35 9: 0-16-18-20 . 35 a.. : AL BLOCK (PAPER) | deseriptive leafiet 10d. The Master Unit
79’6 :7.7.v.72a. C.T. 1 1imos, 25 9. - can be supplied assembled and tested for
. Ba s 30 - extra
~2a.5v.22a..911: : v 79 ;60 T o RS ThE
mA. 99 : 440 v. Ir;nrg‘_rdw%og__ 5’1;;,1|li=l!)-7vrlllr':‘l[d."i‘(‘)m v..lllf.clj B EX-GOVE. VALVES (N
2,800 v. 30 mA.. - 200 v.. s 2 . 20 v.. : Each Lach Each
. Ba. 6oy, ha, 8 mfd. 500 v., 4 9 : 15 mfd. 500 v.. 5 8. T4 %9 | 6SKiMet 7/8 96
2 o Av.3a.4v.3a. v GONT. L. S f IR5 78 | 8QIG 9/11 |, 35Z24GT 10’6
e h b0 © | BN L 1S3 7'9 | 6SN7GT11/ | AC5PenDD
A g 5 T : 02 mid. 8000 v. cans. 1/11: .25 mfd : ™~ ) ) g
150 mA. 300-0-3500 v. 150 ‘mA. 289 : 1.000 v. Blocks. 4'9 m 2500 v gvi 719 | 6VeG 89 99 »
865-775-690-0-690-T75-865 v. 500 mA. R9'6: Blocks. 3'0 - 5 mtd, 3.500 v can’*d 33 5Y3G 8/9 | 6V6GT 7.8 | EFd 59
4v 253 4'8:4v.6a Highlns, 79 5 mid, 4000 v. Blocik Geans. 335 | 501G 106 |6XGT 89 EBIL 89 A
- - 4 .5 mfd. 4. v. Blocks. 58 .1 mid.. 574G 9'¢ | 8D2 2111 | EF91  &/8
|~:})- (;0\‘:“.‘ ALTO TRANSFORMIRS | pius .1 mid. large Blocks 8000 v.. 96 eFeCc 79 | 807 %11 MUIL 98
ouble Waound. 50 ¢ vs. TR g e G ‘ a s /
10-0-200.220940 v. to 10-0-270-290-310 . TN BaND  NEw, | 00 89 QDR 2l R Ten 20
: ! : 0100 ). Only 89/6. Carr. 2'6 oG o 5 9
200 watts, 259 : 0-230 V. to 15-10-5-0-104- 5 & o b b 6J7G  6/6 | 12KIGT 10'¢ | 8P4l U1l
215-235 v. 200 watts, 269 i 10-0-200- TIANSMITIER-RY- | 6KIG 511 1207GT 106 | SP6L 29
240 v. 10 10-0-275-296-315 v. 500 walts. 896 ; Type TRID. complete with | GKBG 99 115Dz 4’9 1VUI20 211
0-230 v. to 0-230 v. tapped every 11 volts @ ail valves, 47 6. carr Boe,
from 57.5 v. 5.000 watts (21 amps.). £6/15'- am —— - HLT. ELITMINATOR AND TRUCKLE
sg. winding 0-110-190-230 v. 400 watts. 49 6. EX-GOVT, ACCUMULATORS CIVARGER KI'Y.  Input 200-250v. A.C.
Wiere 110 v. input or output is required with Non-Spill Vents. Unused and Output 120 v. 40 mA. fully smoothed, and
primary and secondary windings can be guaranteed 2 v. 16 A.H.. 5'9 each or 3 in rectified supply to charge 2 v. acc. Price
connected in Series. wood carrying case 9 x 7 x 5ins.. 14 9. plus with steel case and circuit, 29 6. Or
RIEOSTATS (Variable Resistors) ' ready for use. §  extia,
Suitable chargers. speed control, etc. MAINS  TRANSFORMUR, SILVER MICA CONDENSERS, 5, 10,
2 ohm, 5 a. 7 7.5 ohm. 5 a. 7/9 : 0.1 Manufacturers” Surplus. Primary 220 15. 20, 25, 80, 35, 40, 50, 100, 120, 150, 200,
ohm. 25 a, 89 150 ohm, 1.5 a, 11'9. 240 v. Sees. 250-0-250 v. 50 mA. 6.3 v. 2 a. 250, %0, 400, 500, 1,000 (.001 mfd.). 2,000 pfd.
All complete with Control Knob. Only 8 9. (002 mid.). 5d. each : 3/9 doz. One type.
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August 24th to
September 4ih

NATIC

549

OMNAL
RADIO

List of Principal Exhibitors

n
with Stand Numbers

SHOW

Alphabetical Order,
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Stand Srand
Narne Address No. Name Address No.
Aerialite, Ltd. Castle Wks., Swulybridge, 64 | English Elec. Co., Marconi Hse., Strand, 85
Cheshire _td. w.C.2
Antiference, Ltd. Southern Rd., Bicester 34 | Ever Ready (G.B.), Hercules Place, Holloway, 66
Rd., Avlesbury, Bucks. Ltd.
Argosy Radio- Argosy Wks., Hertford Rd., 8
vision, Ltd. Barking, Essex Ferguson  Radio 105, Judd St., London 14
Associated Tech- Vincent Wks., New Isling- 25 Corp., Ltd. Ww.C.1
~nical Mfg., Ltd. ton, Manchester, 4 Ferranti, Lid. ... Hollinwood, Lancs. 58 & 76
Automatic Coil Winder House, Douglas 61 | Fitton, L1d R. N. Princess Wks., Brighouse, 41
Winder & Elec. St., S.w.l (Ambassador Yorks.
Equip. Co., Ltd. Radio)
Balcombe, Ltd., 52, Tabernacle St., London, 35| Garrard Emg. & Newcastle St.,, Swindon, 71
L E.C.2 Mfg. Co., Lid. Wilts.
Belling & Lee, Ltd. Cambridge Arterial Rd., 67 | General Elec. Co.,, Magnet Hse., Kingsway, 68
Enfield, Middx. Ltd. Ww.C.2
Bowmaker, Ltd.... Bowmaker Hse., Lans- 47 GlbbS Ltd., Herbert First Ave., Montague Rd., 20
downe, Bournemouth Edmonton, N.18
British Broadcast- Broadcasting Hse., 200 Goodmdns In- Axiom Wks,, Wembley, 63
ing Corporation London, W.1 dustries, Ltd. Middx.
Brown Bros., Ltd. Bl'gwng 'é!dzgsv, Gt Eastern = 91 Grant}ophone Co., Head Office, Hayes, Middx. 10
t.. E.C. Ltd.
Bulgm & Co.,Ltd.,, Bye Pass Rd., Barking, 99
Essex o Hartley Baird, Ltd. Lancelot Rd., Wembley, 88
Bush Rad:o Ltd. Power Rd., Chiswick, 86 & Middx.
w4 89 | Hobday Bras., Ltd. 21, Great Eastern St., 78
E.C.2
Chald  Products, 184, Low Rd., Leeds, 10 26 | Hunt (Capacitors). Bendon Valley, Garratt 90
Lid. Lid., A. H. Lane, S.W.18
Champion Elec. Champion Wks., Drove 33
Corp. Rd., Newhaven, Sussex litfe & Sons, Ltd. PDorset Hse., Stamford 45
Cole, Ltd., E. K. Ekco Wks., Southend-on- 22 & Street, S.E.1
Sca, Essex 92 | Invicta Radio, Ltd. Radio Wks., 79, Parkhurst 94
Collaro, Lid. Ripple Wks,, Bye Pass 1] Rd., Holloway, N.7
Rd., Barking, Essex
Co-operative Exhibition Section. 89, 106 |).B. Mfg. Co. 8, Palmerston Rd., 18
Wholesale Leman St., E (Cabinets), Ltd. London, E.17
Society, Ltd. J. Beam Aerials, Cleveland Wks., Weedon 31
Cosmocord, Liud. 700, Gt. Cdmhnd;,e Rd., 44 Ltd. Rd., Northampton
Enfield, Middx.
Cossor, Lid., A. C. Cossor Hse., Highbury 57 | Keith Prowse & Co., 159, New Bond St., London, 1
Grove, N.S Ltd. W.1
Koister - Brandes, Footscray, Sideup, Kent 70
Decca Record Co., 1-3, Brixton Rd., London, 39 Ltd.
Ltd. S.W.9
Dubilier Condenser Ducon Wks., Victoria Rd., 83 | McMichael Radio, 190, Strand, London, 72
Co. (1925), Lud. North Acton, W.3 Ltd. w.C.2
Dynatron Radio, The Firs, Castle Hill, 103 | Marconiphone Co., Head Office, Hayes, Middx. 13
Lid. Maidenhead, Berks. Lid.
E.M.I. Sales & Head Office, Hayes, 9 & | Masteradio, Ltd. 10720, Fitzroy Place, NNW.1 62
Service, Ltd. Middx. 73 | Mullard, Lid. Century Hse., Shaftesbury 56
Econasign, Ltd. ... 92, Victoria St., London, 23 Ave., W.C.2
S.W.1 Multicore Solders, Multicore Wks., Maylands 100
Edison Swan Elec. 155, Charing Cross Rd., 37|  Lid. Ave., Hemel Hempstead,
Co., Lid. w.C.2 Herts.
Electric Audio l7 Little St. Leonards, 49 | Murphy Radio Welwyn  Garden Cily, 40
Reproducers, Ltd. Monlake S.W.14 Ltd. Herts.
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Stand
Name Address No.
Nera of England. Jefferies Passage. High 208
Led. St., Guildford
NEWNES, LTD., Tower House, South- 51
GEORGE ampton St,, W.C.2
Pam Radio & T/V, 295, Regent St., London, 84
Ltd. W.1
Peto Scott Elec. Addlestone Rd.,, Wey- 60
Insts., Lid. bridge, Suriey
Philco (Overseas), Romford Rd., Chigwell, 36
Ltd. Essex
Philips Elec., Ltd. Century Hse., Shaflesbury 96 &
Avenue, W.C.2 97
Pilot Radio, Ltd. 31/37, Park Royal Rd., 59
N.W. 10
Plessey Co., Lid. Vicarage Lansz. llford. 28
Essex
“ PRACTICAL WIRELESS 51

& “ PRACTICAL TELEVISION ”

Pye, Ltd.
Radio Gramophone
Dev. Co., Ltd.
Regentone Radio

& T/V, Ltd.
Roberts’  Radio,
Ltd.

Rola / Celestion,
Ltd.

Rudman, Darling-
ton (Electronics),
Ltd.

Simon Equipment,
Ltd.
Sky-Masts

Sobell
Ltd.

Industries,

Radio Wks., Cambridge 4 & 95

Eastern Avenue West, 93

. Mawncys, Romford,
Essex

Eastern Avenue West, 38
Mawneys, Romford, .
Essex

35/37, Creck Rd., East 102
Molesey, Surrey

Ferry Wks., Summer Rd., 3
Thames' Ditton, Surrey

Wednesfield, Staffs .. 207

48/50, George St., Port- 104
man Square, W.1

Beadon Garage, Beadon 30
Road, W.6

Langley Park, nr. Slough, 12

Bucks.

Stand
Name Address No.
Standard Tel. & Footscray, Sidcup, Kent 6
Cabiles, Ltd..
(BRIMAR)
Standard Tel. & 10, Essex St., London. 82
Cabiles, Lid. w.C.2
(SenTerCel)
Stella Radio & Oxford Hse., 9/15, Oxford 55
T/V Co., Ltd. St., W.1
Taylor Elec. Insts., 419, Montrosc -Ave.. 54
Lid. Slough, Bucks.
Telegraph Con- Wales Farm Rd.. North 101
denser Co., Ltd. Acton, W.3
Telemechanics, Ltd. 3, Newman Yard, Newman 8l
St., W.1
Telequipment, Ltd. 1319A. High Rd., Whet- 80
stone, N.20
Telerection. Ltd.... Antenna Wks., St. Pauls, 5
Cheltenham
Trix Electrical. Ltd. 1/5, Maple Place, Totten- 65
ham Court Rd., W.1
Ultra Electric, Ltd. Ultra Works, Western Ave., 69
Acton, W.3
Valradio, Ltd. ... New Chapel! St., Feltham, 29
Middx.
Vidor, Ltd. ... West St., Erith, Kent 87
Waveforms, Ltd. Radar Wks., Truro Rd., 75
N.22 .
Westinghouse 82, York Way, King's 2
Brakc & Signal Cross, N.1
Co., Ltd.

White - Ibbotson, S52A, Goldhawk Rd., Shep- 98
Lid. herd’s Bush, W.12

Whiteley Elec. 109, Kln&sway, London, 105
Radio Co., Ltd. w.C.2

Wolsey Television, 43/5 Knight's Hill, West 16
Ltd. Norwood, S.E.27

Wright & Weaire, 131, Sloane St., London, 74
Ltd. S.w.1

NEWS FROM THE CLUBS

(Continued from page S38.)

SOUTH
Hon. Sec. : M.
1.

OUR futurz programme of’
Oscilloscopes.

The Construction of Amateur Radio Equipment.
September 10th. Design of Mains Transformers
N. Ashton, G3DQU

13th, Simple
August 27th,
LG, A Fisher :
“and Chokes.

MANCHESTER RADIO CLUB
Barnsley, 17, Cross Street, Bradford, Manchesier.

teclures is as follows:
F. Cooknell,

BRADFORD AMATEUR RADIO SOCIETY

Hon. Sec. :
ALTHOUG H

. J. Davies, 39, Pullan Avenue. Bradford,
the hollday season has arcived, we are snll

August
G3IPN :

continuing our meetings, the next two being on August 17th

and Septembex 14th.

fortnightly.

After these dates meetings will be held

One or two readers have written asking il we cater for beginners.
We should like to assure the less-experienced enthusiasts in the
district that we shall welcome them at Cambridge House, Bradford,
and will do all we can to help them.

READING RADIO SOCIETY

Hon. Sec. :
Reading, Berks.

L. A. Henslford (G2BHS).

30, Boston Avenue,

T the meeling on June 26th, a general discussion developed
into a practical demonslrduon of fault- hndmg} in a

voliage regulated A.C. mains power pack. On June

valve

29th, a party

was conducted over the B.E.A.’s generating station at FEurley.

Meetings for August have been cancelled but the Seplember
programne includc\ on September Iith ,a talk by M|

Ruddle. entitled
September 25th,

*Alignment of Radio Receivers.'
a lecture entitled,
From Crystal to Valve and Back Again.

“Old and New

.

and on
Radio—

WARRINGTON \VD DISTRICT RADIO SOCIETY GICKR

Hon. Sec.: G. H. |
Warrington.

N

Flood,

3,

Capesthorne Road, Orford,

EMBERS and their families joined in the Annual Social
Outing at Trentham Gardens.

L:uurclles for Beginners provided a popular evening, when
old tinmers tound u host of questlons awamng them.
A S.W.L. in the Club obtained first place in the Association of

North Western Radio Societies’
presented with a certilicate at the Societies’

Receiving Contest.

and was
last meeting.

The P,O.P.S. Club will shortly hold a meeting in the district
and our members are hoping to attend.

Future events
Visit "—G2FCV, G.S.
Questions ;
Cottage.” Dark Lane.
** Radio Control
7.30 p.m. at the *

s Aug. 3,0
Aug. 29, Region | Field Day. Site:

Ior Model Aircraft.”
King's Head Hotel,”

Mystery Evening ™
Leigh ; Aug.

Higher Whille_v, Cheshire :

s Aug. 15, ¢ Shacl:
17, Business and Any
“ Davyhulme
Sept.
Meetings are held at
’ Winwick Street.

7,

288 pages,

156 iIIus:ra(ions.

A NEW HANDBOOK
“ PRACTICAL TELEVISION CIRCUITS

By F. J. Camm

{5s., by post 15s. &d.
From George Newnes, Ltd., Tower House, Southampton
Street, Strand, W.C.2.

www.americanradiohistorv.com
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RECORD CHANGERS

“84" HIGH FIDELITY CHANGER

COLLARO’S latest complete mixing unit for 7in.,
19in. and [2in. records. Suitable for A.C. voltages
100/125 and 200/250 and available for A.C/D.C.

supplies. sl
\Q

RC531 NON-MIXING CHANGER

for single speed operation at 78 r.p.m. with 10in.
and 12in. records. Also 3RC521. 3-speed version
for operation at 334, 45 and 78 r.o.m. with 7in,, : = A
10in. and 12in. records. ;7 Model ** 54

R0532 MIX'NG'VERSION »f Model RC531 for singlc-speed operation at 78 r.p.m. with 10in. and

12in. records intermixed in any order. Also 3RC532. 3-speed version, for operation at 334, 45 or 78
r.p.m. with 7in. records, or i0in. and 12in. records intermixed in ary order.

3-SPEED TRANSCRIPTION UNITS
MODEL 2000

Zomprises Transcription Motor and
Turntabie complete with 3-speed gear
and switch mounted on banjo type
unit plate.

MOCDEL 2010

Same specification as Model 2000, but
mounted on rectangular unit plate and
2quipped with a studio P " High
“idelity pick-up head.

Absolutely uniform speed ; reproduction free from rumble and frequency modulation.
Available for A.C. voltages 130/125 and 200/25C. Finithed in cream scratchproof enamel.
Also available for A.C./D.C. supply.

See them at the Radio Exhibition Earls Court, London, Aug. 25th—Sept. 4th, Stand No. ! and
Demonstration Room No. D26.

CGOGLLARO LIMITED,
RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX.

www americanradiohistorv com
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COMMUNICATION
RECEIVERS IN STOCK
AT WEBB'S

EDDYSTONE *740." Cash price £42/15/-
or deposit £14/5/- and 12 payments of
£2/12/3.
LEDDYSTONE “750.° Cash price £68/-/-
or deposit £22/13/4 and 12 payments ol
£4/3/1.
EDDYSTONE “840." Cash price £45/-/-
or deposit £158/-/- and 12 payments of
£2/15/-.

AMPLIFIERS IN STOCK
AT WEBB'S

LEAK ““TL/10."’ the new competitively
priced amplifier by world famous maker.
complete with pre-amplifier £28/7/-. or
deposit £9/9,- and 12 payments of £1/14/8.
ROGERS *“MARK [l offers high-
fidelity at a reasonable price, complete with
new pre-amplifiec and atl latest refine-
ments, £23/-/-. or deposit £7/13/4 and 12
payments ot £1/8;1.

PICK-UPS IN STOCK
AT WEBB’S

COLLARO ‘‘STUDIO *’ the new turn-
over crystal. 78 and L.P., for low cost
high-grade reproduction.  Webb's hasve
models * O " and ** P in stock and can
advise the bes' type for your purpose.
Price £3/14/8.

COLLARO ““ AC3/544°° three-speed gram.
unit complete with ** STUDIO ™ pick-up,
£10/6/1.

IMPROVE YOUR REPRODUCTION

by using a WEBB'S “ CROSS-OVER
UNIT ™ to feed separute bass and treble
loudspeakers.

Type “ A ** Cross-Over 2,000 cycles £2/8/-
Type *‘B’* Cross-Over 1.000 cycles £2/12/6.
Type *“C"* Cross-Over 1,500 cycles £3/13/6.

ALL POST ENQUIRIES
AND ORDERS RECEIVE
OUR “SAME DAY SERVICE

840050

14, SOHO ST., OXFORD ST.,
LONDON, W.1
Tel. : GERrard 2089
SHOP HOURS
9 a.m. - 5.30 p.m, Sats. 9 am. - 1 p.m

A1 A‘1 ” Y '
" (>
S et
g - ;\\*“‘-\”\ %
'9 1]
M
T Hopy,. “enny
:" Q /yWOod . 0/
e”c m’nends ”
. ‘\,“\\_ad
v T

Mr. Camm was right

Remarks like these are received by
every post. You. too. will feel the
same way¥ about the famous
s RODING
HOME CONSTRUCTOR'S
HANDBOOK *
Send. to-day, the modest summ of
2'8d.t and obtain the hest value for
money the radio enthusiast can get!

Printed on the finest glossy art
paper it contains large blueprint
circuits, parts lists and technical
descriptions enabling YOU to huild
any  or all of the
high-class egquipment

* % *3-VALVE 3-BAND SUPER
HET. FEEDER UNIT

* % *x4-VALVE 3-BAND
HE NORM. I
GRAM." FEEDER UNI1

* kk4-VALVE 3-BAND A.C
SUPERHET. " CORONNT

* k %5-VALVE 3-BAND AC
SUPERHET. RECEIVER

* % *x5-VALVE 3-BAND A.C. D.C
SUPERHET. RFC"[\'}‘R

* k k8-VALVE 3-BAD A.C
SUPERHET. R}"Cm[\ ER

* A k0-VALVE 3-BAND C D.C
SUPERHET RECE I\ ER

*hkk3-VALVE 2-BAND
SUPER QUALITY l-‘LEDLR
AND TONE UNIT

***F’FFDFR AMPLIFIER AND

POWER PACK

*k*MAGIC EYE TUNING INDI-
CATOR UNIT

* % ¥SIGNAL TRACER A.C

tollowing

SUPER
HI

* kk3-WATT QUAIITY AMPLI-
FIER A.C. WITH NFB
* k%10 - WATT PUSH - PULL

QUALITY AMP., A.C. WITH
NFB

* % kSIGNAI, GENERATOR, A.C
ETC.. ETC

also
Set Building and Servicing Hints
Facts and Formulae. Resistance
Colour Code, Symbols. efc.. etc.
And our carrent Catalozue

Not only can we supply FREE
FULL S171. working drawings
(see Handbook for full detaiis). bur
nothing is left to chance. All parts
supplied by us are fullv identitied
and our tuning units are completely
pre-aligned

YOU REQUIRE NO TEST GEAR !
*Mr. F. J. CAMM uses our R.L.
TUNING UNITS—Whv Don't You

*In the AC{ CORONET, AC
D.C. CORONET, and RATT
CORONET. All parts alwa n
stock—send stamp for the list
you want

talso oblainable at leading bool
seilers and  componznt  stochists

HUDING(DL@UPI})MUHIES
BOURNEMOUTH AIRPORT,
CHRISTCHURCH, HANTS.

www.americanradiohistorv.com

COMMUNICATIONS RECETVER R.1155.
The famous ex-Bomber Command Receiver
known the world over to be supreme in it=
class Covers S-wave ranges 18,5-7.5 mc/s.
7.5-3.0 me's, 1,500-800 kc/s, 200 kels,
200 15 kc's, and is easily and simply adapted
for norma' malns use, full details beinz
supplied.  Aerial tested before despatch
these are IN EXCFLLENT CONDITION
IN MAKERS ORIGINAL TRANSIT
CASES. ONLY £0/19/6.

A few partly dismantled receivers are
available FOR CALLERS ONLY. Ideal as
a source of spare parts. ONLY 80'- each.

A factory made Power Pack, Ovtpat Stage
and Speaker. contained in a black crackled
cabinet to match the receiver. can be
supplied at ONLY £5/10'0. Operates
receiver immediately.

DEDUCT 10 - TF PU‘{CHASING RECEIVER
& POWER PACK TOGET:

Please add carriage costs 01'10 GforRece!ver
and 5'- for Power Pack.

LRSS, 2lin. Cir-

100 MICROAMPS M
cular Flush Mounting. Widely calibrated
scale of 15 divisions marked “Yards,”’ which
can be re-written to suit requirements. .
These movements are almost unobtainable
to-day and bheing BRAND NEW 1IN
M. AhERS CARTONS are a snip. ONLY 42 6.

TRANSFORMERS.—~Manufactured to
our specifications and f{ullv guaran'eed
\‘ormal anarles 425-0-425 v.
3v. 4a., 5\'3:\0‘“\50!-

&JO\'—O%OV 160 m.a. 6.3 v. 6a,. 6.3 v. 3a..
5v.3a. ONLY 42/§ ; 250 v. OM . 100 m.a.
63 v.6a. 5 Sa ()\l\ 3"’6 350 2
350 v. 150 m.a. . 0-4-5 v, 3 a. ONLY
32/6. The abo\e are 1ullv shrouded uprlght
mounting. 5.5 kV. E.H.T. with 2 windings
of 2 v. 1 ﬂ\ .Y 72/6 ; 7KV E.H.T., with
4 v.1q. ONLY 826. PLEASE ADD 2'-
PObT*\Gh FOR EACH TRANSFORMER.

500 K({s~ CRRYNTALS.—Standard 2 pin
mounting. Ex-new equipment and perfect.
ONLY 15 - (postage etc., 1,-)

6 \()I T VIBRATOR PPACKS.—Made bv
. of America. Output 165 v. ma..
B 3 a. Contains 6X5 rectifier and fuil
~momhm" Sell contained in black
crackled cabinet size 7in. x Tlin. X 6in.
ONLY 29 6 (postage. etc., 2'-).

\\II RIC \\ ROTARY TRANSFORM-

—12 v. D.C. input, output 253 v. 65 m.a.
U:.eful 101 car radio. or running electric
shaver trom car battery, etc. 22'8.

ONLY #

VACUUM PUMPS.—~These are ex-R.A.F.
rotary vane tvpe, and are ideal for handy-
men and model makers, etc. New and
Unused. ONLY 22/ (postage, etc., 2/-).

INDICATOR UNITS, TYPE 8.—Contain
VCRA7 Tube with mu-metal screen, 4 valves:

EF50 and 2 of EB34. NEW CONDITION.
ONLY 596 (carriage, etc., 7/6).
METERS

F.s.0), SIZE AND TYPE PRICE

Ima. D - Flush square

1 ,, D in. Flush circular

i ,. D in. Desk type

5 . D.C Fiush squa
1), D.C . Flush circula
150 ., D.C.2in.. Ilush square 8
500 .,  D.C.2'in. Flush circular 12’6
209 . thermo 2in. Flush square 5=
500 thermo 2in. Proj. mrcu]ar 50-
20 amps D.C. 2in. Proj. circular.. 1
40 amps D.C, 2in. Proi. circular b1l
30-0-30 amp D.C, Car type moving iton  5'-

15 volts A.C. 24in. Fiush, circ., mov. iron 8/6
Atlmeters Brand New in Maker'sCarvtons

Amounts given for curriage refer to inland only.

U.E.I. CORPORATION,
138, Gray's Inn Road, London, W.C.i
(I"hone @ TERminus 7937)

(Open antit 1 p.n. Saturdays. We are 2
mins. from 1ligh Holborn (Chancery
Lane Station) and 5 mins. by bus from
King's Cross.)



www.americanradiohistory.com

September, 1954

PRACTICAL WIRELESS

RANS WITTINE The

DESIGNING P.A. GRID AND ANODE TUNED CIRCUITS
By O. J. Russell, B.Sc.(Hons,),

interesting problems. It is desired to transfer

as much R.F. energy as possible to the load
circuit. By load circuit may be meant an actual
physical resistance load, or the fictitious ‘" radiation
resistance ” of an aerial system that is radiating, or,
of course, the effective load impedance presented by
a feeder line leading to an aerial. However, if we
load the P.A. tuned circuit too heavily, the Q is
reduced to such an extent that tuning becomes very
flat. In fact it is readily noted that the” " dip™
position of an unioaded P.A. stage is very sharp and
critical compared with the flat tuning noticed when the
P.A. is fully loaded. In fact the flatter the tuning—
that is, the lower the loaded " Q ”” of the tank circuit—
the more of the generated R.F. is transferred to the
load. 1t should be noted that the “low Q" refers
only to the loaded condition. In the unloaded
condition, the tank circuit Q must be as high as
possible. A poor efficiency tank circuit in the
absence of a resistance load means that the circuit
is ** loaded with its own losses.” Such a condition

THE design of a P.A. anode circuit offers some

.-"'.ll

Alnst.P. (G3BHJ)

“P.A. anode. Thus a 150 watt P.A. stage generating
100 watts of R.F. will dissipate some 10 watts of
R.F. in the anode tank circuit. Thus we have 50
watts dissipated at the valve anode, 90 watts radiated
and 10 watts dissipated in warming up the tank
circuit.  While this 10 watts is not likely to cause
any alarm, excessive heat may be a clear sign of undue
losses in the tank circuit due to faulty design. A
further point is that at V.H.F., where High Q tank
circuits are difficult to construct, and where effective
loading may be difficult, the tank circuit may dissipate
some 30 per cent. of the total R.F. even with a well-
designed transmitter. In many cases up to some
50 per cent. of the available R.F. may be wasted
in heating the tank circuit. This is graphically
illustrated by the writer's experience of 420 Mc/s
operation, where the tank circuit may absorb con-
siderable power. It is usually assumed by ** experts ”
that if the power is not available in a coupled lamp
load, it is ** dissipated at the valve anode.” This
leads to a state where the P.A. stage may be badly
under-run, as the actual power loss is in the tank

wasted in heating up the tank circuit. 5

For high output efficiency, there-

means that gencrated R.F. is merely
fore, thee tank circuit must be built \

with low loss components, so that

N

the unloaded Q is as high as

\\

possible. The greatest output of
R.F. into the load is obtained when

AN

the loaded Q is as low as possible.

Loading the Q down to zero would
in fact result in 100 per cent.

energy transfer, but this is not
possible for several reasons. There

would, of course, be no tuning
point on the tank circuif, but

worst of all the harmonic fre-
quencies would not be attenuated.
To attenuate harmonics a reason-
able value of working Q s

AN
N
N\

N

Tank Capacity (:DF per metre of operating wave/ength)

necessary, and with TVI problems 20 \ N

it is essential to have a value of Q Curve 8 \

sufficient to attenuate harmonics. 15 AN N

A value of Q of the order of 12 is >, \ N

recommended as the operating or Curve C \

*loaded » value of the P.A. tuned 0 N\, § \

circuit.  However, in commercial .0 N\ N\ AN

practice it is not- uncommon to 4 N N N

find operating Q values of 5 or N N N

so employed. 7 AN N \
Incidentally, with an operating Q 2] N N\

of around 12, at leas(; 90 per cent. s \\ \

of the R.F. generated in the P.A. . .

valve will be transferred to the aZ & & O I O s 20

load circuit. It should be noted “4noce Voits _

that the missing 10 per cent. Anode Milliamps.

of R.F. energy is dissipated in  Fig. l.—Design chart used in conjunction with Figs. 2 and 3, so

the tank circuit, not at the that the required capacity can be read off.

www.americanradiohistorv.com
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circuit. On an anode dissipation basis the valve
may bc capable of dissipating much more power.
However, as any 420 Mc/s worker will agree, it is
usually not easy to improve tank circuit efficiency
so as to obtain-more R.F. output ! Also at V.H.F.
the leads and seals of the valve may prevent more
input power rather than the factor of anode
dissipation.

Operating “ Q >’

However, these points all have their relevance to
normal short-wave working. Unless the correct
operating Q is chosen, harmonics may be accentuated,
and anode modulation may not be easy, as well as
low R.F. power output. As anode dissipation may
also be affected, it is clear that each P.A. circuit for
each operating band must be designed to give
reasonably correct operating conditions. Fortunately
this can be done with very little trouble by using the
design chart of Fig. 1. The curve gives the requucd
lnfom1al|on in terms of .he tank tuning capacity in

“ picofarads per metre " of the operating wave-
=
= g
. T
A4 .
s 7 i
X

i
Fi)

Use curve 4 Use curve 8

Fig. 2. —The appropriate curve in Fig. } to use is shown against the type of

anode eircuit used.

length. Thus, for 40-metre opesation, the chart
figure is multiplied by 40 to give the actual effective
value of tank tuning capacity required. The capacity,
of course, should include an allowance for the valve
and other stray capacities. Thus, using an 807 valve
allow at least 15 pF duc to the valve and strays.
To take an example, a single-ended 807 stage running
at 100 mA at S00 volts gives an " anode volts by
anode A 7 figure of 5. From curve A we sec that
this requires a tank capacity of 2.5 pF per metre.
Thus, 40-metre operation requires a total tank capacity
of 100 pF. However, as we assume that 15 pF of
strays and valve capacity arc already present, then
the actual tuning capacitor should be set to a value
of 85 pF.

In practice the actual capacity value of the usual
semi-circular vaned ' straight-line capacity ©* tank
tuning condensers may be estimated from the degree
of mesh of the vanes. Thus, half mesh indicatesa half
capacity and so on. Morcover, if necessary, a little
more capdcity than indicated may be used. This will
slightly reduce power transfer, but will improve
harmonic attenuation. Up to twice the given capacities
may be used, but one should not use appreciably
less capacity than given by the charts, The tank

capacity.

coil used with this calculated value of capacity
should be adjusted so that resonance at the required
operating frequency is obtained with just about
the calculated value of tuning capacitance. It will
be seen that, for 80-metre and 40-metre operation
particularly, the tank tuning capacity required
is rather higher than values found in some amateur
installation. However, the values given by the chart
will be found to give improved harmonic rejection
and, in fact, in some cases have been found to give
appreciably better power transfer. This is not
surprising, as the design values actually cater for
optimum matching, harmonic rejection and anode
modulation behaviour. Moreover, it will be found
that almost every valve available for V.H.F. work
has too high a self capacity to enable optimum 2-
metre tank circuits to be built, while almost no
valve exists with a low enough self capacity for
optimum tank circuit design for 420 Mc/s working.
At 2 metres and 420 Mc/s, therefore, the use of a
variable tank capacitor is an unnecessary luxury,
as adjustable lines for inductance variation with no
added tuning capacity will
usually give the closest
approach to optimum tank
circuit conditions.

There are several further
points. The threc curves
A, B and C refer to the types
of anode circuit employed.
These are shown in Fig. 2.
Note, however, that it is the
curlent drawn by the stage
as a whole that is considered.
It makes no difference in the
* double ended " circuit of
Fig. 2 whether two valves are
used in a push-pull arrange-
ment or whether one valve
is used with the tank circuit
in a split neutralising
arrangement. Provided the
same current is drawn at
the same voltage the same
tank condenser values will be required.

: Y | N

Use curve C

Parallel and Push-pull

Incndemally, in the single-ended stage, if two valves
are used in parallel, this again does not make any
difference provided the same current is drawn at the
same voltage. However, if two valves are used instead
of one this usually wnll double the current as com-
pared with a single valve, so that the tank circuit may
neced redesigning for the increased current drawn.
However, in designing a single-ended stage the only
condition is the amount of current drawn at a given
anode voltage. It is quite immaterial if this is obtained
by using one valve or several in parallel as far as the
required value of tank circuit capacity is concerned.
In view of the obsession in some quarters with very
*low C” tank circuits, even at 80 metres, it will be
seen why using a second valve paralleled often makes
little difference. The remedy is to redesign the tank
circuit using a sizeable amount of capacity as indi-
cated by the chart. Thus, two 807s in parallel drawing
a total of 200 mA at 500 volts will require in a single-
ended circuit (curve A) a total tuning capacity of
400 pF for 80-metre operation. This is the optimum
However, if used in a push-pull circuit

WWW.americanradiohistorv.com
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Volume Controls 80 .3h:, COAX

Midget Ediswan type. STANDARD lin. diam.
Long spindles. Guaran- Polythene insulated.
teed 1 year. GRADE ONLY
No. Sw. 2P sw. i Not Ex-Govt.
3/~ 4/~
DI sw. 8d. Yd.
a9 COAX-PLUGS, 1,2 each.
N

SOCKETS, 1/~ each.
ALL VALUES.—10.000  LINE CONNECTOR, 1/2.
ohing to 2 Megohmy OUTLET BOXES, 4/6

BALANCED TWIN FEEDER per yd. 84, }
TWIN SCREENED FEEDER per yd. 1/- ohms
50 OHM COAX CABLES, 8d. per yid. iin. tha.
TRIMMERS, Ceramxe. 30, 70 pho8d, lov
150 pf. 13 5 250 pf.. 1/8; 600 pi., 1/9,
EESISTORS -vAlI \Alues
4.; Pw.8d.; 1w 8do: 2w U
St,ahlht\ o 10g 2 -, Preferred values only
WIRE—WOUND RESISTORS.—Bewt Mak
fure Ceramic Type-
]l) w., 20 ohm o 6 K., 2/8 ’
. 2/9: 5 w. Vitreons, l)l\ t K.,
me WOUND POTS. 3 WATT. FAMOUS MAKE
Pre-det Min. TV. Type. | Standard Size Pots, 2}in.

Bt

10 ohms to 10 meg.,
Rich

Knurled Slotted Knob. [ Spindle. High tirute.
All valies 25 ohms to 30 [ All Values. 100 ohs to
K., 3/~ ea. O K., 4/-. | 50 K., 5/ ; [0) K., 6/8.
Ditto  Carbion Track

50K to 2 Meg., 3/-.
O/F TRANSFORMERS, —stiall Tapped pentade, 3/9.
Heavy daty 70 ma., 4/8.

Ditto, tapped. 4/9.

Sf-. 200253 h. 10150
., 15/-. 13 h. 100 ma., 10/6.
250 1., 13/6. SIMPLEX, luh. 150 ma..
10/8. MAINS TRANS. —Made in our own warkshaps
to high vrade specification. Fully inter-leaved and
impreguated. Tapped prim Heater
- 1} amp., 7,85

&l AMPLIFIER TRANS. 250 v. 50 ma. Plays 4,000 records. Sprung mounting. Superb
3 wave, Fully ‘(hmmlul 17/8. View- Quality. Bargain Price, 9! gns. post free.
muaster, Auto 35/-. elcing, 30/-. Lyny,
30/-. Coronet, 0/- Himplex, 36/-. Rewinds and Radio-gram. Cabinets, superd Walnut finish.
Bpecials to requirements. Size 30in., x 29in. x 15m. Lift-up lid. Int.
SOUNDMASTER SPECIALS.—Mains Traus., 35/-. Record Storage space. Facia cut out lor above

L.F. Choke, 10/6.

O/ Trans.,

5/8. Enveiope, 6/8.
6 per set of 3.
ngle Duomayr type,
adjustable Pieture
raps, 2/8.

ELAC. '—L R,

Shift, 35/-. toun

ALL WAVE RADIOGRAM CHASSIS
TEREE WAVEBANDS FIVE VALVES
WL m— LATEST MULLARD

MW, 200 .
LY. 8BY . —
Brand New awt
Rpenker, AU, 200/
chunge Switeh. hort,
Motion Tuning.
High Q iron-dust ¢
circuit technigque
feedbiack. Output
former on chassi Chismis wize 134 x A} ¥
8 DYinl—Itin, x 43in., horizoutal or verti
ble, it by 2 Pilot Lamps. Colour Biae
tion names, LAV, Green, MW, Red, #0W. Whi
Four Knohs supph Wainut or Ivory to chalc
aligned and calibrated. Chassis isolated from mains.
PRICE, £10/15/0. (arriage and Insurance, 4/t
(Without 10in. speaker, £9,15/0. Carr. & Tnv.. 460

BARGAIN OFFERS
RECOMMENDED FOR ABOVE CHASSIS
GREAT REDUCTIONS
Brand new Plessey 3-speed Autochanger Mixer
Unit for 7, 10 and 12in. Records. Twin Hi-Fi
Xtal Head with Duopoint sapphire stylus.

m. ECH42, DF41.
000 g1 EBC4T, EL4L,
Guaranteed, with Moo,
Four position

17446,
my.
Waves

Radio Chassis, Soundly constructed. Complete
with Back, Speaker Baffle and Fret. Bargain

TAPE RECORDING BARGAINS
LIGHTWEIGHT XTAL HAND MIKES.
Chrome finish—Quality and sensitivity for
only 25/-,

ELECTRODYNAMIC MIKE INSERT.—U.<,
make, precision engineered. Rize only 1in. b
by tin. Burgain Price 3/8. Matehing Trans. 30,

WOODEN WALNUT CABINET.—I2in. x 7in. x Jin.
TRE or superhet, comp. puuched chassiv, Ji
back-plate drive, pointer, ete., 28/8, plus pos .
ANA,—Midget Noldering Iron. 207220 v, or
2307250 v., 14/11, TYANA TRIPLE THREE.—
Complete  with detachable homh stand, 19/8,
NEW SOLON MIDGET IRON. w., 19/8. IDEAL
TOR RADIO (,()\i[‘l!.l)LTOI(.~l
C.R.T. HEATER ISOLATION TRANSFORMER.—
Low leakage \\nnlmg “nl\ 230, rec. boost. Ratio
2125, 2 v, 10/8 3 10/ : 6.5 v.. 10/8 ; 12
10/6 MAINS PRIMARIES and Npeoials to Order.
MIKE TRANSF.—Ex-Govt. Ratio 30
V'BOLDERS.—Pax. : Int. Oct, 4d, ;
A3, 8d.; BI2ZA CHT, 1,3, Moulded : Int. Oct.,
BTG, 8d.; with screening can, 1,8 ; BXA,
BuA, V-; VORY7, 2/8. Ceramic: EF3),
i 1. ENG xnd AMER. 5. 7 anad 9-pin, etc., -,
TAG STRIPS 2- or 3-way, 2d.; 4- or J-way, 3d. B
G-way, 4d.; - or 10-way, 6d.,
T/V. PRE-AMP.—Channel 1.
uther Channels or Converter ime.
431 x 2} x 1t Complete with EF42 valve, ¢
toadd and plug. Ready jor use. Brand New Mirs,
Hurplus.  Listed £3 153, sSpecial Clearance Price,
2718 : p. & p., 1.
TOGGLE SWITCHES EX-GOVT.—' On-Off," 94.
Ervin M'core sulder /40, 18 g or 18 ¢, 5/ } 1b.,
L T wire, 18 to 22 swag.. per wod., 24, PVC s
ny wire, 10 colonre.  Single or ~xtmniwl
b K. w. H.ho w,w Pots, /8, 10 XL, 20
Coivern wiw Pot, lin. spindle, 3,8, SCREENED
GRID CAPS 1.0ct., or Mazda. 6d. en. BULGIN
HIGH VOLTAGE VALVE CAPS, LOct., V-,
FUSES.—t}in. all values 60 ma. to 10 a,, 8d.
ALADDIN FORMERS an/ cores, tin.,8d.: ¥in.. 10d.
SLOW MOTION DRIVES.—Epicyclic matio 4 : 1, 2/3.
INT. OCTAL CABLE PLUG (R-pin), with wover, 1/3.
200-250 Volt SELECTOR SOCKET (2in. x lin.) with
Plug, 1f-. PILOT LAMPS.—4.3 Ha.. Bd.
SPEAKER FRET.—Pxpanded anadised metal, 14in.
by 9in., 3/~. EXT.L.S.— Switched Socket, on-off and
parallel switeliing, complete with plug. 2/-.
COPPER PLATED AERIAL RODS. iin. x 12in.
push fitting, 2/8 d.)z., P& p.oid.
Twin Twisted Maroon Flex.
h n.-ro 1/-. 2 yd. Nen-kink
Huitable irons, ete.,

v modified for
Midget Chassis,

R 1L
Appliance Leads.
Bargain 1/3,

braided ends,

£9 10s, 8d. Caliers culy. please.

NEW ALL
BOXED VALVES cyarantesn
145 5/8,605 7/8 12K8  10/8 EF3 Lqnip
RS 8/~ W7 8,6 12AH8 10/8]  5/8
8/-'6K6  7/8|12pAs  8/g|Britinh \7/8
8/-16K7 /81207 10/8[FF VR o

e /

8/~ iKY 58lEraL 8-
8- V2o 10/8|Foz 9,6
8- Pendts i 10/8{k32  9/6

2/6 EFan 8/8(70 y

10/8|615 n)l)]
9/-l6P23 7
7:8/65Q7 9/6!./.(’
£/8|62A7 g8\ v6
/662117 /6, DKL

9/-[sxK7 8’8 hFul

10,6 63L7 8, \DAIOL
T 8{6aNT 11 -~ DLO2
8,6 (Y 3)8/- DLYt

108506 8- KIS

10/6 ) [{a
7/8' GAKS 10/6
718787 9/8
718002 56,

I8 718 LI
7 10/6 BCoL

/8 1 9/-"157
Hn,(e Stock R.V.AL W nl\v-l ab 1.).)1 low tux prices.
SPECIAL PRICE PER SET
TR3, IT4, 185 and 3%4 or l\'& e 30
GKN, GKT, 6Q7, ¥VE, 57 . 37,6

sus MINIATURE VALVES

WIRE
* R.F. Pent. v. Fil.
L.F. Peut. v. Fil
Brand new. Ix Deaf AUl Apparatus, by
Mullard andl Hivac. Types:i—
* hl--_a‘o Y X Wl all at
DEM S NFw2o each
: DL6S ® XFYIL 7/6
® DL ® XFY3l post free
CRYSTAL DIODE.—\ iy szensitive. K., 3/6.
H.R. PHONES.—(lii-grade Amer.), 15/6 pr. 8. G,

BROWN'S, 4,004 ohwe, 15/8 pr.

T R RADIO COMPONENT
SPEGIALISTS
1665.

Busea 133 or 1R pass doo:

307 WHITEHORSE ROAD
open xlll day WEST CROYDON

SATURDAY
L1 orders post free. Lists 3d.

P. and l‘ .
ALL JI.U.'S IRANS—1[- extra poslage.
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CONDENSERS.—XN. Stock 000 mid. 6 kV,

T e, 56, ntto, 5 kV., 8/6 . 2 pf. to 500 pt,

Mieca, 6d.: 001, Mica or Tub. T.C.C, 00 v, (1

Mpragie HO0 .. .0 . 300 v, .1 mifd, 50 v,

Micamould Tub., Huuts Moldseal 500 v.
01 mfd., 9d. A mifd. and 1 infd,, 1/-.

1,8 l‘uhnIM 5 anfd., 350 v, 1/8.

s LVER MICA CONDENSERS.— [0,

5 pl. to 500 pf., 1/-. 600 pf. to 3,000 pf., 1/3.

DITTO 1%, tex stoch).

1.5 pf. to 500 df., L8, 313 pf. to 1,000 pf.,
ELECTROLYTICS ALL TYPES NEW STOCK
Tubular Wire ends« v. Dubilier 1,9
N4 L6/500 v, Dabilier §/6 . Plessey 1/9
i FI6/500 v. Dabilier | 50/30 v, Plessey 2~

6/- | Can Types. Clips, Sd. ea,
3243000 v, Dubitier | 4213 E.C. 4/6
718 Y. B.I<}.('. 48
- B, 2- TALC, 3/6
1. 2/3 . Dubilier 4f-
v. 1/6 T.C.C. 6/6
v. 2/- . B. 5/8
V. 2/3 * 9 lw 30 v, B, 5/-
v. T. 219 | 41 16,300 v, llululmr 5/8
S50 v, Imhllnr 2/9 /430 v 3.D. 5,
10,500 v, bubilier 2/6
16,500 v, Duhilier  4/-
S+ 500 v. Pnbilier 4,6 o
167350 v. BB 3/- | m same can B. 68
50 v. Dubilier  4/- | 60+ 100/330 v. Huutel1/6
. Dubilier  5/- | l0+200/275 v. B.E.C.
350 v. Dub. 5/ 12/8
SPECIALS.— ('an Types, 508 mid. 12 v, 8-
. v, 88 6, mm mid. § v.,
58 ; Lo wiid, 6 v, 4,6; .1 mfd > kV., 3/6;
G mid. 5.5 kV., 56,
SENTERCEL RECTIFIERS E.H.T. TYPE FLY-
BACK VOLTAGES.— 2 AV, 43 K40
, 8l Ky Jl K3/50 4 k\’ 7
l\ Toy s kV., 31160 11 kV., 18/ MAINS
TYPE.— RM{, . 80 ma., 4f-;

4/9 na.
KNOBS, GOLD ENGRAVED —Walnut or

R, 1Y

.59 ; RM4 250 v, 275 ma.

Ivor

13 in. sham., 1/6 each, ‘ Focus,” " Contrast
“ Brilliant,” * Brilliance—On-Off,"” In- O,
ol i Tone, Tuning

reble,™

" Wavechange,” ' Radio-
M. L. Gram.” ** Recond-Pluy,”
© hitto pot eugraved, 1/- each.
POINTER KNOBS.—Browa with white e
line, small, 8d., larke, 1/-,
COES —Wuante P
Fype, wlj.

hing

iype, 2/8 each,
stocore, 3/8 each. Al

Osinor

anges,
REACT]ON COND.—.1iua 1, 0003, 0003 infd., 316 ea.
E.H.T. TRANSF.— 1 Kv. AU, 2 v, 2 a., 45/-,
VIBRATOR TRANS.—é v. tuput, 230 v. 39 ma.

mtput, 8/6. P & P, Y
VIBRATORS. —4-pin 6 v. and 12

v. Mallory, ete., 7/6

VCR97 £2
TESTED FULL PICTURE
P. & P. 2/-

CHARGER TRANS PRIM.—
IR -a 13 65 2a., 18/

NS ., See,,

2,186 & {a..

—

e
v

2.

1) -J V Aat ). 5/ 6
sovt, Lnhreak-

W only n\.,
ACID HYDROMETER.

able. Pucked inanetal ease, 7ine s 1in «ha ,8,
H.F. MIDGET CHOKES.—14 M ., 2/8 each.
BRIMISTORS. —( % cater chaing, 3,8

5

L (1L NIRRT g I T 2 6 /; {Pllot l..nnp). 186.
COPPER ENAMLL WIRE —1 1b, 14 to 2% sw.g.,
to £ 226 30 to 40 sw.pg., 3/6,
SWITCH CLEANER llmd, cqnitt ~pont, ;9 tin
Sin. RADIO SCREWDRIVERS.—xheiliel]l made
bliwde, 24iue % dine Ins handle, 5,000 v, 444, each,
TWIN GANG TUNING CONDENSERS.—.0005 1.
t wilh trunnwh 8 8 : 573 pi.midget less trim-
ize with trimmers and
feet, 9,- ¢ lews trivnmers, 8/- ; itto, soiled, 2/
VIBRATOR POWER PACK (Jeff- l‘mvl
Contpaet Steel Case Tin, x B
Output, 90 v. H IS
25,-; p. & ., ¥ nlnh]v Ba(tu\' Portdhh 5<t~
LOUDSPEAKERS P.M., 3 OHM,
Fin Plegsey, 126, Goodmans 4in., 15,
R. & A, 17,8, 1win.
59,-.

I.LF. TRANSFORMERS

465 Ke¢'s Slue tuning Mioiatore Circular
Can, 24ip. by llin. diam. Fits octal V-holder
eut out, High Q and good bandwidth. By
Pye Radio. Two mounting feet,

BRAND NEW, §/9 PAIR

f- w2

8, i 4/8,
R. J,A 25-

18,-. ¢
Truvoy,

i,
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ENSON'S
ETTER
ARGAINS
METERS. New. bhoved. M.C. 2l FL nl. 100
miczoan.., 35 - UrTUT O] BTTR W UE W TR
v 108 e oy
rostatic 1300 v, Proi., 20/
ag Iar v ol maAL ¥ p
HE R L SRt TR TR W FETI YN
200 mA. ML 15 v, ouo
o @ M.C. ae AL at
Cin. wp. MLC. 3

LB AL, Bt
Rl Proj. M
ML -

each

30-.

v,

sq. 1.

20y, M 8 6. R1155, <t s motion
drives, /8 1 LF. Fiticr, 2 8. Coilpacks, wew.
17/8.  Used. 1043. CONDENSERS Variable
min. epindled. 1 .13 DYNA-
MOTORS, sailel

R0 mA., at & v, 8 8.
WAVEMETERS, new.
IGJ5. T40rude M~ (hoes
T 8, tew, canned 7 Me s, (1
M 1/8. RF UNITS type

17180 26, 27, 3§-: Univeral Avonuler,
replacement fiont . . 38. CHOKES LF
GH 200 mA.. 98 : " iud.. 4 8. POTENTI-

Y hl:

nicter). 30 -,
Cor T g
.15 -

OMETERS. &in. dia. 20 k. 10 w.. 3 -, Preset
carbon, 1/3. spindted 186, with =1 swileh
‘2B most valu Record Players, new
Gamous twakery, : Xtal P 79°6.
POWER UNIT

puts D.C. 2 kV

6.3 ve 10 a, and 5 oa.

carr. paid inland. U.S.
11 valves, \tal "8 v dynamot
Nowm. freq., £4, Carr. paid i
RESISTANCE STRIPS souQ .
taps, 1/8. TRANSFORMERS
ai

CERAMICONS
per 100. LM mud 1
Terms :  Cash with
Trunediate despatch.
Callers and Post

Callers only
W. A. BENSON (PW). SUPERADIO (W chapel)

308 Rathbone Rd., LTD., 118 Whitechapel,
Liverpool 13, §TO 1604 leerpool 1, ROY 1150

LEWIS

RADIO Co. for
Cabinets

Send 1/- for our latest illustrated
catalogue of ALL types of cabinets,
chassis, Auto-changers, Speakers
and Armstrong chassis.

We make Cabinets to
Individual Specification.

Q‘l oYY
JIIAASSIES
Send for free leaflet on our latest

5-valve 3 waveband Superhet radio
Radiogram Chassis.

- - » )
Amplifiers
Send for details of our domestic
type amplifiers. 5and 4} watt.

Tape Recorders
The fatest Elizabethan 2 speed
model at 48 gns. now available.

120, GREEN LANES ——

PALMERS GREEN, LONDON, N. 13
ERNEEERE BOWes Park 6064 [N

MORSE CODE Training
Send for the Candler
BOOK FACTS

It gives details of all Courses which include
a Special one for securing amateur ficence.

CANDLER SYSTEM CO. Dept. 5LO

RADIO AND TELEVISION
COMPONENT CATALOGUE

Available on request to

J. T. FILMER,

September, 1954
COPPER WIRE
COTTON COVERED SILK
COVERED
SW.G. 2o0zs. 4025. | 2025 4o01s.
. 16 1/4 2/- 1/4 2/~
o7 1/4 2/1 /4 2/1
8 1/4 2/2 1/4 2/2
19 1/5 2/3 1/6 2/5
20 V/S 2/4 17 2/8
Co2 1/5 215 1/8 2/10
22 1/6 2/6 1/9 3/-
23 /7 2/7 1710 32
24 L7 2/8 1/10  3/2
] 25 /8 2/9 1/ 3/4
26 1/9 2/11 2/- 3/6
| 27 /10 3/i 211 3/8
) 28 110 32 2/2 3/10
29 i/ 34 2/3 4/-
30 2/- 3/6 2/4 4/2
] 211 3/7 2/5 4/4
I 32 2/t 3/8 247 4/8
|33 2/3 3/ 2H0 52
34 2/4 42 2/11  5/4
.35 2/6 4/5 3N 5/8
36 2/7 4/8 3/3 6/—
37 3/~ 5/6 3/5 6/4
38 3/4 6/2 3/7 6/8
39 — — 3/10 72
40 4/6 8/ 4/1 7/8
POSTAGE EXTRA.

POST ORDERS ONLY PLEASE.
Send stamp for comprehensive lists.
CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable tron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet. 15/-, post /-
A REAL CRYSTAL SET, NOT A TOY
POST RADIO SUPPLIES
33 Bourn® Gardens, London, E.4

TELETRON SUPER INDUCTOR COILS
WITH MINIATURE DUST CORES
‘Transistor coils of Hi-

HMX (m.w.), 3-;

HLX (Lw.), 3/6, HAX. as

Radio ""Head" in Record

Amps., 3'-. . Dual

Wave, 7/-pr. (illustrated).

Stamp for Sfuli data and
circuits.

52b, Abingdon Road, London, W.8. THE TELETRON €O,
Candler System Co., Denver, Colorads, U.S.A. MAYPOLE ESTATE, BEXLEY, KENT 268, Nightingale Road, g
i
— — Tel : Bexleyheath 7267 London. N.9.
o %% o o% o°.
BEST AND CHEAPEST!| i ddddddidddios STAN WILLETTS
Group B valves are usheatable for viadite 1 reliable .0 A0S
surplus. whilst you eannot biy better 1hi:n Group A. .:. L ] o I’ 'IL."', o 3, SPON LANE, WEST BROMWICH
A Makers' cartons. B—Uunsed awh hoved, K .:. STAFFS. TEL. : WES 2392
B B
L 67:) ag Q HAND .:. VALVES.—Brand new. every one guaran-
i a8 D o™ BUILT *° | teed. EF30 (VROD, CY140 (6ALS). D77,
1::111:'['1_ 89 % G | o:a CV138, 6AMG, 777, N77, EL9L. 6K7G V’I‘oZ
et b RADIO *%" | EL32, 616G, 5 - each. 54/ doz. ; 6V6G
g L UNITS *° | 6X5GT, 12AX7, EF39, CY137 (EACSJ), 6/9
% ope | each ; 6K7 (metal). 5/-; SP4l. 2/-; RKM.
s d 5. | 2C38, 119 : ATP4. 26, 247- doz. | EAB), 119}
159 °e éa--. °:' 954 1d/G 12{)\U7 79 .1gBC3g '74;64(1 72’JIAB.
N v L . RS oF THE bran new oxed, s, Pos g
i 8 PEBD) & T o [ Iheimmaegioh g1 Ten
T ) d - D¢ 4 -~ b
o, sy a0l | v P mATOR 6 | GERMAMLY NV RiOpES o £
e L (U BLNRent) o GRit L Wi ate s, bigh guality radiogram chassis at o | ppgINTORS.—12 1-watt, assorted brand
M & S, : D
SLERVING, ‘;‘:‘fﬁ.&';:::‘::‘?(.‘,,..,\ it e, 15, | SEOROMmIC bIice, 10 valve, model % | new! 16 box of 12, post 4d
SPEAKERS, IILAC. Sib.. tus i cirtones. %" model  £95-5-0 7 valve £21-12-0, 0-25 AMP. METER.—Moving iron, 2iin.
2 wdnders ini 5 - 18- ial, brand new, 69, post 6d.
A, 2k 45 a1 L o2a.or A echnica b
"send nl: fnr |\|II list gouls, °:° Electro _Acoustic  Developments, 2, ¢ WANTED
Orders under £1 post u“‘lB",J‘I;;II"lE’Y’\“l‘leD ... A.ml:m‘:t :{n:d,”re‘lgcgmt:e flxﬂsosou::e:..:.o VALVES, C.R.T.s, TEST EQUIPMENT
DY
REED & FORD, Riispatr. souraporr | _tooirsiestsolsaledoelssdosdoelealocls ol ANNAKINS SUPER_ BARGAINS

Amateur Radio Enthusiasts
THE INCOMPARABLE

GLOBE-KING
SINGLE \Al\l~ sw. l ‘EIVEDR

- WIDE 11-100
‘MI"I‘RES . Clt‘x S’I‘AL-CLEAR NOIs
N CTRI

TREMELY LOW RUNNING CO
Cataloaue Free. Stamp for postuge.
HNSONS (RADIO)
48, FRIAR STREET, WORCESTER

r7—5 in 3—

Free leaflet tells how range extender
eives b octaves from 3 octave electronic
keyboard.  Imitates whole orchestra.
Is simbly built from simple instructions.
Get your free copy now. . . .

€ &S, 10 Duke St., Darlington,
Go. Durham

American Blocks, .05 + .05
mfd., 600 v., 3d.
6d. Electrolytic § + 20

American ceramic. 42 ohm
k. 7w, 6d. 15 k. 15 w., 8d.

w., 8d.
American _metal cased.
1 Blocking Oscillator, 1/-.
British Blocklng Oscillator, 2/-, AF 6 k. to
40 ohms, 8d.
Money back guarantee. C.W.0, only.
All above postage extra. Free I.sts.

Condensers.
+ .05 mfd., 300 v., 3«¢t. .05
.5 + .5 mfd., 300 v.,
mitd., 35 v., 9d
Resistors,

w, 6d.

www.americanradiohistorv.com

25, ASHFIELD PLACE, OTLEY, YORKS


www.americanradiohistory.com

Se;igmber, 1954

PRACTICAL WIRELESS

557

(curves B or (), the actual tuning capacity required
in a push-pull pair of 807s will be much lower than
for the parallel arrangement. However, generally
speaking, the actual working efficiency will be the
same provided the parallel and push-pull arrange-
ments are employing the correct tank condenser
values for each condition. While push-pull arrange-
ments have certain points of advantage over parallel
arrangements, it is not due to capacity effects. Thus,
with valves of the same anode capacity one can
operate up to the same limiting frequency where
valve capacity decides the optimum limit of tuned
circuit capacity, as the parallel arrangement demands
exactly four times the effective tank capacity as for
the same valves in push-pull ! Thus, yet another
iltusion is shattered, as any superiority of the push-
pull arrangement is due to its symmetry and not due
to ** reduction of valve capacity effects.” The lesson
is, of course, that with correct design cither arrange-
ment is about as effective as the other. Point is
given to this as the writer has just assisted in the tuning
up of an efficient 145 Mc/s stage using an 832 with
both sections paralleled !

It is hoped, therefore, that
the lesson has been driven
home and that those who are
luning 80-metre tanks with a
whiff of capacity will take
heart and redesign their tank
circuits with adequate tuning
capacity. In thc process they
may find TVI ameliorated,
anode modulation more pleas-
ant, while harmonics reported .
S9 plus may disappear. In
connection with harmonic re-
duction, it is perhaps advis-
able that harmonics are not
present at the P.A. grid. Also
it 18 desirable that the
grid circuit be designed for
optimum drive power trans-
fer to the P.A. grid. In
fact, matching the P.A. grid circuit to the grid
is very similar to matching the P.A. tank to a

OOT000
N
511 %

i l-{/o

Use curve 4

Fig. 3
design P A

load. Also, the design of the grid circuit may
materially assist in the reduction of harmonic
frequencies in the input to the P.A. grid. In fact, the
design of grid tuned circuits . . . although seldom
considered . . . is just as important as the design of
the anode-tuned circuit.

Fortunately, more latitude is available on the design
of the grid circuit—particularly as the use of more
than the design value of grid capacity helps in
harmonic reduction. The simplest way is to compute
the value of ** grid bias divided by twice the grid
current.” The figure obtained is then used instead
of the * plate volts by plate mA ” figure, to obtain
the capacity in * pF per metre ” from the chart of
Fig. I. Thus, an 807 taking 3 mA of grid current at
60 volts grid bias gnes a figure of ** grid bias divided
by twice grid current ” of 10. From the chart we see
this gives for a single-sided grid circuit (curve A)
a value of some 1.25 pF per mctre, so that the 40-
metre grid circuit should be deugned to tune with
50 pF of capacity. The value of capacity again
depends on whether single-ended or push-pull grid

Use curve 8

Use cuyrve C

— By a slight modification, the curves of Fig. 1 may also be used to
grid circuits for optimum operation under grid current conditions.

circuits are used and Fig. 3 shows which curve to
use.

Radio Tide Gauge for

Persian Gult

RADIO linked unattended tide gauge that

continuously transmits information on the depth
of water over the sandbanks at the mouth of the
Shatt-al-Arab river in the Persian Gulf has been
developed by The Gas Accumulator Co., Ltd., of
Brentford, Middlesex, for the Basrah Port Direc-
torate. Mounted on a dolphin structure it will
replace the Control Vessel now in service and auto-
matically provide the Port Office at Fuo 12 miles
away with an exact minute to minute picture of tidal
movements.

Power supplies posed the first problem. Specially
designed alkaline storage batteries with their
associated control gear were eventually ordered from
Nife Batteries, of Redditch, Worcs., and probably
nowhere else in the world is‘a completely unattended
battery installation called upon to operate under more
extreme climatic conditions.

Choosing a parameter into which the rate of tide

(R.O.T.) could be translated for radio transmission
was the next major problem. Finally, the total tidal
range of 14ft. was divided into 140 measurable units
and the time taken to transmit each separate message
spread out to about 2§ min.  Virtually unaffected by
any variable factors, therefore, the parameter adopted
is one of pure number—the positive integers from
10-150 for an R.O.T. range of 1ft. to +13ft. Thus,
where H is the R.O.T. in feet, the number to be
transmitted is given by N=(H+2)10.

The transmitter is keyed to send out, on a frequency
in the V.H.F. band, } second pulses with } second
intervals. 1f the R.O.T. is -1 4.3ft.; therefore, 63 pulses
are transmitted over a period of 1 min. 3 sec. followed
by about 14 min. silence. Another train of 63 pulses
will then be sent unless the R.O.T. has meanwhile
changed by at least 1/10ft.

An oscillating balance wheel type flasher generates
the pulses—the contacts being closed for about half
the swing and open f{or the remainder. These contacts
are connected across the kéying terminals of lhe
transmitter via a mercury switch.

www americanradiohistorv com


www.americanradiohistory.com

PRACTICAL

WIRELESS

September, 1954

SIMPLE CIRCUITS FOR SAFEGUARDING BATTERY VALVES
By David Boswell, B.Sc.

EGARDING the discussion on the principal
dangers in supplying battery valves from the
mains the following features are listed, accord-

ing to the author’s own opinion, as cither preferable
or essential. ~

Essential
1. Series heater arrangement.

2. Initial H.T. voltage rise limited to 90 volts.
3. H.T. voltage limited to 90 volts in the event

of filament failure.
LJ’JK(} Lw

I/cs £+ 16 pF
/b
'Lllso uwk'gt./

HT+ 75-85y,
8-12mA.

LT+ 6°3v
46mA.

N8B

"D.C.

wiz SH, SOmA.
00Q
307 fOUUWOI 2
250 100,
2017 é» G F
T 12 v Wkg. v

Fig. 4. —Conventional circuit with separate H.T. and L.T. windings.

Preferable

1. H.T. supply withheld until valve hecaters are at
operating temperature.

2. ** Brimistor,” to be inserted in heater chain for
gradual warm-up period.

The set designer might be tempted to dismiss the
requirements given last month as idealistic and
likely to add excessively to the cost of components.
An examination of the mains supply methods used in
commercial receivers confirms
this view. It should be stated,

heaters. In Fig. 4 there are separate H.T. and L.T.
windings, and for the filament supply full-wave recti-
fication and smoothing by choke are the good
features. The H.T. supply has a 30 per cent.regulation
figure, the no-load voltage being limited to about 120
volts, which is rather high. It should be mentioned
in passing that if the L.T. smoothing choke has a
resistance of more than 100 ohms it will
obviously be necessary to up-rate the working voltage
and size of the rectifier and smoothing condensers.
In Fig. 6 the transformer has a single secondary
winding. Botk H.T. and L.T.
are derived from this, and it
should develop about 110-115
volts R.M.S., on full load.
Again, the smoothing choke
must be of good quality, having
a D.C. resistance of about 500
ohmsand an inductance of 10-15
henrys at 60 mA. In the absence
of facilities for winding the
special transformers required
above, a good dodge is to use
a standard mains-type radio
transformer with a 250-0-250
volt H.T. secondary rated at
50 mA or more. Connect the
mains across the outer ends of
this winding and the primary, if
tapped 240-220-200-0, should
then give approximately 0-8-16-
110 volts R.M.S. on load. The
fitaments can be run from the 8- and 16-volt tappings,
whilst the 110-volt winding is suitable for H.T. supply.
When the primary is untapped, it is only possible to
use the method of Fig. 5, though a number of further
low-voltage secondaries, if present, might be suitably
added to give the 15 or 20 volts necessary for the
filaments. This type of transformer is quite satis-
factory, but likely to involve undesirable bulk where
a fully portable unit is required.

60maA.

Fuse
o

AC Mains
m  200240v
-
Ol F N
500 V.wkg.

60mA,

HT+ 75-85v
. 8—12mA.

however, that the author’s prime
concern is not the marketing of
radio sets, but to improve the
life of the battery valve when

LT+ 63v.
46mA.
O

Fuse

10H, 60m4)
5000

1600 to
/800 (1

o2

operated from the mains and to
show that this can be done in a
simple and inexpensive manner.

<z

N8

Conventional Circuits

Figs. 4 and 5 are considered
the best of the conventional cir-
cuits from the point of view of
voltage regulation and valve
protection. Both use a mains

w7z

Xt7 ‘a

z017

J2 pF
222K
(SKQ ,/22 VIV( ‘/.rov.wky

L.

AC Mains
200240

-

A

8uF +8uF
150 v wkg,

o

transformer and the series
method of operating the

www.americanradiohistorv.com

Fig. 5.—Circuit for use when the primary is untapped.
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THE
SGPERIOR 5"

A.C. mains super-
het built by one of
our lmdmg manu-

THE

3 Covers [1]
long  waves 800 “wo LS EY 54
2,200 metres. me-
dium waves 200-550 .
metres, short This month you have an oppor-

waves 16-50 metres.
Made on a really
heavy gauge chas-
sis, size 12in. wide, Tin. deep, and 7T4in. high.
dial printed and calibrated in three colours.
approximately 10m. x 4}in.

Latest circuitry emploved
negative feedback. ete. Give:

tunity to purchase a really finc
ready built modern Superhet at
the remarkable price of

£7.19.6 or £3. deposit,

delaved AVC : LF. filter : | balance over twelve months.

4 watts undistorted ontput
—uscs latest BV A valves, l(haposilt].inn for uﬁs«mfl;nd | The Wolsey 34 iz an A.C. mains Superhet emploving latest circuitry
sockets for pick-up, extension loudspeaker- mains o Covermg long- and medium-wavebands 1 an ultra-modern case with
gram. motor, etc., cte. Twelve inonths written | 1luminated dal—overall size approximately 114 x 7 x 8—complete

ready Lo work. Twelve months' guarantee. THIS OFFER WILL NOT

guarantee. ) rk
Price complete with 8in. speaker (for separale mounting) BE .REPEA.I ED.

is £11.10.0 or £3.16.8 deposit. Non-callers please add

Double lit.
Dial size

10 - Lo cover carriage and insurance.

Walnut and veneercd cabinet of really first-class manu- MULTI-
facture and finish will be available for this chassis, In
the m(-anl ime, purc !\axmx will recenve illustrated detalls METE R KIT

DANCE AMPLIFIER

of our ' Carton Cabinet.’
operating any radio cha

]

A novel but sate method of | ppe Multi-meter

illustrated mea-
sures D.C. volts.
D.C. mamps and
ohms. It has a
vity of 200
ohms per volt and is equally suit-
able for the keen experimenter, ser-
vice engineer or student. All the

EMPRESS
CONSOLE

tions tor making are available as
@ kit, price 15 -
pdckmg

fier 1n portable case—10in. speaker
in detachable lid, bass and trebple
controls. £7.10.0 complete; ready
_ 1 towork. Microphone. 12/8 extra.

MINIATURE PORTABLE TV.

nallv. 1 figared
walnut. internally
In white sveamore.

The radio section
is raised to conve-
nient level but is
not dritled or cut.
The lower deck
acts as the motor-
board. again is un-
cut. it measures
16 x 14 and has a
+learance 1} 5in. from the lid.
There 1= a compartment “or the
storage of recordings. Overall —
dimensions of this essentially modern cabinet are 3:t. w 1de 2ft gins. high,
and 111, 41ins. deep.

Special price this month fourteen guineas—also available by H.P..
deposit being tive puinecas.

~ SIX EXCEPTIONAL BARCAINS

, Plus 4d. post and

This cabinet is ’ essential parts ircluding 2in. mov-
unduubtedly a2 ' jng corl meter. elected resistors,
beautiful plece of |\ wire for shun 8-point  range
furniture. It s | selector, calibrated scale. stick-on
elegant! v apge indicator and tuil instruc- | Powerful three-valve mains ampli-
veneered exter- ‘
|

|
I
{

6iin. Rola Speaker:

T'his is mains energized 700 ohm
field, 23 ohm speeth coil. Limited
quantity only to clear at. 8 8d. each.
Postage and packing, 1 -. Quote our
ref. 143.

Fitted Metal Chassis for Battery
Radio @

This contains BTG valveholders.
tag strips. ete. Wonderiul l)H.l"dln
at 16d. each. Size 9% x 33 x
PosLaL{e :md packing, 1 -. Quote our
ref. : 1EI1
Bd”('l\ [} nll Pach :

This is for tuning medium and
short waveband. Works with a
simple frame aerial, details of which
together with connecting diagram,
are included at the very low price
of 8:8d. complete. Postage and
packing 9d. Quote our ref. : 1H23.
Paxolin Panels @

These are of medium thickness.
tdeal for dozens of insulation tjobs

control panels. ete.  Size 8in. x 5in,
at 3 - per dozen. Pn«tage and pack-

ing. d. Quote our ref. : 3J2.
IF Transformers @ .
These are totally enclosed in

metal cans and are iron dust cored
with adiustable =slugs. Midget
dimensions. approx. 2}in. x lhm.
Tune between 440-500 kc.r
Made by a very famous manufactu-
rer. Limited quantity at 6 6«d. per
pair. Posta"e and packing od.
Quote our ref. 1 1H4L.

: S MONTH !
nmer \pendmg £1 this
month will, if he requests it. receive
a free copy of our new booklet

** Two Test Instruments.”  This
bhooklet describes how to make
and use

(a) Alignment Signal Generator
and Audio Oxcillator.

(b) A Resistance Capacity Bridue.

The hooklet is available separately

at 2 6d. which ainount is refunded

Ynu can probablv think of many other reasons when vou

wsetul when—

th) Your hig TV. fails.

te) Servicing an aerial
The Elpreg  Miniature
Televisor  uses  standard
ronventional circuitry, em-
ploying a total of 13 valves
and 2 crvstal diodes. 'The
wathode-ray tube used is a
2vin. Service type VCR13-
BA. which has a standard
, e2guivalent and will there-
1 fore always be obtainable.
The tavout is eXtremelv
alean. straightforward and
professional.  The wiring,
whilst naturally being a
hit tte more intricate due to
minlaturisation. is never-
theless completely acces-
s1ble, and very good results

may need a midget televisor,

but 1t will certainly be

ta) Someone is jll. or confined to another rooni.

ic) You want to alter or adjust your big TV,
fd) The commercial programmes start.

installation.

total cost, if you have to
buy every part, would rome
to £16-£17. but you may
have many of the compo-
nents already in stock as
only standard conventional
components are used.
carrying case, similar to
the artist’s illustration
above, will be available
shortly. Itssize will be ap-
proximately 9iin. x 8in. X
6in. unternally).

Full construction data. lay-
diagrams, template:
.. running into some 50
sheets, is available, price
5/~ post free.

as well as for making ub tag strips.

if parts are p wrchased.

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post arders skould be addressed to Dept. 7, RUISLIP.

42- 46 Windmill "l“ 152-3, Fleet Street 29, S(rm 1 (‘r

Park,
Phone RUISLIP 5 180 Phone: CENtlalZﬂQi Phone: ARChway 1049
Half day, Wedresday. Half day, Saturday. Half day, Thursday.

have been obtained. The

Another Address for Personal Shoppers

We are p]eased to announce that we have taken 1
premises in the Kilburn district. The address is

249, KILBURN HIGH ROAD
KILBURN,
LONDON, N.W.

' lu)ad
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HAVE YOU HEARD “F.M.”?

Il you live in London.
South-east England, or the
Home Counties_you can
build this new Frequency
Modutation tuner and
enjoy the thrill ol the
really fantastic high qual-
ity programmes on 90 mcs
from the BBC's Wrotham
station. Has to be heard to
be believed, this is the
NEW THING in radio. Cost
of building approx. £7,
complete with valves. Send
for full instructions. draw-
ings, circuit and price list,

price 1/6. (Chassis is sup-
plied with all holes punched ready Ior assembly.)

IF YOU APPRECIATE HIGH FIDELITY

Send today for details of
this new Quality Amplifier.
Push-pull output with tri-
ode connected tetrodes,
neg. feedback. independent
bass and treble boost con-
trols, separate inputs for
radio and gram. All stand-
ard parts used and can be
supplied separately or m a

ing diagram, and pa:

price 2'6. We are glvmg
demonstrations daily of
this amplifier and other
Hi-Fi equipment. The new
PYE PFO1 is here.

HOME RADIO OF MITCHAM

187, LONDON ROAD, MITCHAM, SURREY. MIT 3282,
Buses 44, 77, 80, 115 and Trolievbus 630 pass the door.

YOU CAN EASILY MAKE...
‘“ATOMIC”

the

A.C.
SET
FOR

90/-

@ Screwdriver, Pliers, znd Soldering
iren, only tools required.

@ All Parts sold separately.
@ Money Back Guarantee.
@ No Radio knowledge required.

SEND FOR POINT-
TO-POINT WIRING
DIAGRAM AND
LIST OF PARTS, 1/-
POST FREE.

Attractive l-valve A.C. Mains Set (2 Wavebands). Send only
90 -, plus 3/- Carr. & Ins., and combplete parts, Hincluding Valves.
Ready-to-Use Chassis, Moulded Cabinet in Ivory or Walnut and full,
illustrated instructions will be sent by return. YOU CAN MAKE
MONEY MAKING THESE SETS FOR FRIENDS—they're simple
to construct and amazing value. Many already in use.

Call and hear this quality Receiver working at Birmingham's
largest Radio Home Constructors’ Sho (opposite the Hippodrome).

Every courtesy will be extended to vou.

Tel. : MIDLAND

Norman H. Field 5619
68 HURST STREET . BIRMINGHAM 5

THE POCKET LOUDSPEAKER SET

Using our clear drawings and instructions vou can build a
midget loudspeaker receiver small enough to fit in the jacket
pocket. This receiver is fully self-contained—no aerial. earth
or external power supply being required. The midget batteries
used are of the new layer type specially produced by a famous
British maker for this class of receiver. Only one single-gang
midget variable condenser is used lor tuning, and the receiver
requires no alignment. The midget components chosen are
current British production. not surplus or foreign.
Instructions and Drawings, including Theoretical Circuit and
Point-to-Point Wirinz Diagram.
PRICE 3 6 POST FREE
This olfer applics only to Gt. Britain, rish Republic and
Northern Ireiand.

SWIFT RADIO

102, BATH RD., WILLSBRIDGE, Nr. BRISTOL

Orders by post only.

“ADCOLA’’ SOLDERING INSTRUMENTS

Regd. Trad: Mark

Regd. Deemn No.
U.S. and Foreign Patents)

For Wireless and Television Assembly

(Brifish, CLERE

The advanced design of the Adcola Instruments meets the
modern requirements of Television, Telecommunication and
Radar Engineers
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v to 230/250v.

00 25

3/16in. dia. Bit. Standard Model /6
}in. dia, Bit. Standard Model 28/-
3/16in. dia. Detachable Bit. Model ... 33/6

Sofe Manufacturers :

ADCOLA PRODUCTS LIMITED

GENERAL OFFICES & WORKS : CRANMER COURT, CLAPHAM
HIGH STREET, LONDON, Ss.wW4. (MACaulay 4272)

KINGSTON ON THAMES

NOW OPEN

at No. 8, APPLE MARKET,

A Shop to cater exclusively for the Home
Constructor.
A wide range of valves and components

both surplus and new available.

WATTS RADIO (WEYBRIDGE), LTD.

R E HIGH GAIN
COILS
O A 26 i,

Dual Range Coil

4/ with 2 Mains and L=
with Reaction -

2 Battery Circuits
Matched Pair Dual Range 8/_ With Battery and
T.R.F, Coils with Reaction pair Mains Circuits

@ All coils wound on lfow loss formers.
@ Individually tested and guaranteed.
@ Post 3d. on all orders.
@ Trade supplied.

RADIO EXPERIMENTAL PRODUCTS,LTD.
33, MUCH PARK ST.,, COVENTRY
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The circuits in Figs. 4 and 5 offer obvious advan-
tages over those shown in Figs. 1 and 2, yet leave
much to be desired. The valves warm up in the fgce
of H.T. voltages 20 or 30 volts in excess of their
rated maximum (90 volts), and the life of their

. emissive filament coating will be increased appreciably
if this can be avoided. The fact that they are for A.C.
only is not nowadays a serious difficulty, though there
are several areas and townships in England still
unfortunate enough to have a D.C. mains supply.
The A.C./D.C. receiver must be transformerless and
is usually less economical because of waste heat

and ‘“ essential > requirements given in last month's
article. 1t will be seen that the relay, in addition to
serving as a smoothing choke, provides automatic
power supply selection, delayed H.T. switching, and
makes possible the use of a Brimistor to allow the
valve heaters a gradual warm-up period. The first
two facilitics enable the relay to compare favourably,
on the scorc of cost, size and weight, with the normal
alternative combination of a transformer and battery/
mains selector switch.  For those who are luxury
minded, a miniature neon indicator bulb may also be
used to advantage.

HIT+ (67°5- 90V Battery )

HT+ (Battery) ™€ ) Sla
el :;
; |
:s
Sigh L
T e=——C
250mA. ¢
x RPMe Fuse "
K
M
LT+ (75y Batrery ) i
——— "
h
"
W ache
= == i Mains
9 S S T h o 200250v
RS il
I8 "
Minigture i "
Neon H
Bulb "
w7 4
il
R i .
Xi7 > > > E: %
C5 "
zot7 i
i X
Chassis { 3 g o5 E -
RIO o S i -
HT—(8attery) <—>p— ¥ =
Sle ]

LT~ (Battery )
Fig. 6.—An efficient universal supply unit.

dissipated in voltage-dropping resistors. With
battery vaives, however, the heater and H.T. currents
are so small that the difference between the cost of
running an A.C. only and an A.C/D.C. set is
negligible—a matter of three or four pence per
annum, perhaps.
An A.C./D.C. Unit

An efficient supply unit of the universal type is
offered in Fig. 6. This circuit, employed in the
author’s own receiver, in fact fulfi's all the ** desirable™

R1—235 2 (2% 47002 } w, in parallel).
R2—19502 (2x 39942 1 w. in parallel).
R3—150 42§ w,

R4—R6—1 k2 6 w. wirewound.
RS—I15 k2 ) w,

R7—680 2 6 w. wircwound.

R8—22 k2 ) w,

R9—15 k2t w

R10—120 2} w.

R TEE S8 18 18 48 saitE Radere saure

B PP

(List of components is shown at the foot of page.)

Operation

The functioning of the circuit is best described by
following the sequence in which it operates. Apart
from wave change and tuning, the set nesd only be
controlled by a three-pole on-off switch. When this is
closed the batteries are brought into play and the
set functions as a portable. If the mains are present
at A and B, then a circuit is made via the relay coil,
Brimistor and valves, though while the resistance of
the surge limiter is still high, the relay does not pull

C1—.05 1F 39 v. DLC. wiin
€2, C3, C4—38 #7350 v. D.C. wka.
C5—32 uk 150 v. D.C. wka.

S1—3 pole on-0T. (See text,

52, S3—Break before make.

S3—NMake befor: break.

CZ1—Brimistor (Standard Telephoie and Cables).
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in completely. The valves will immediately receive
normal battery L.T. and H.T. volts, but the applica-
tion of the latter lasts only for a fraction of a second,
if at all, while the relay partially operates to pull S2
away from q (but not over to p) and S3 on to z (but
not away from y). This is effected by fitting stiffer
springs above the banks of contacts on the rclay,
which come into play only after the above part-
operation is complete. The battery potential at F is
now 7.5 volts, but the mains derived voltage rises
steadily as thc Brimistor warms up, until it reaches
6.3 volts. At this stage, with a current of 53-55 mA
flowing through its coil, the relay pulls hard in. It
fully operates S2, S3 and S4 to apply mains H.T.,
light the ncon and remove H.T. and L.T. negative
battery connections from the chassis. A delay of- 10
seconds or more is readily obtained, and in practice
the length of this period will giye a rough idea of the
mains voltage being applied.

It will be noted that under mains-operated condi-
tions the filaments are shunted by a 680 ohm resistor.
This normally has a drain of about 9 mA. In the
event of a filament breakdown while the set is on, it
will permit suflicient current to flow in the circuit to
keep the relay energised and limit the voltage appear-
ing on the valve anodes and screens to 90 volts.
Should the sct be switched on again inadvertently, a
current of some 40 mA flows from the maios, but this
is not sufficient to pull the relay hard in and no H.T.
voltage will be applied to the valves.

Modifying the Relay

The stiffening springs on the relay can be made
of .018in. thick by lin. wide phosphor bronze strip,
or the equivalent in spring steel. They should be set
so that the armature will just pull in complctely
when 53 mA is passing through the coil. 1t is inadvis-
able 10 use an electrical method of adjustment since
any shunting resistance across the coil will lower its
cfficiency as a smoothing choke. In order to obtain
a large inductance for good smoothing, the relay
coil should have as miany turns as possible consistent
with its ability to handle continuously the current
flowing. A Post Office major relay (Type 3000), by
far the most common type available, will dissipatc a
maximum of 7 watts and this means that with 63 mA
D.C. passing (plus a small A.C. ripple component) a
coil resistance of about 1,500 ohms can safely bc
used. In practice a 1,000 ohm coil on this relay has an
inductance of 10 henrys at 60 mA (D.C.) and is thus
considered suitable.

Oth¢ér Components

As previously mentioned, the neon indicator is
made to serve a dual purpose. When the set is running
from the mains it will light up. If, however, upon
switching off it remains alight, an indication is given
that the chassis is at line potential and the plug
connections on the main lead need reversing. The
values of the smoothing condensers have been kept
as low as possible consistent with good smoothing.
Apart from an economy in size and cost, this minimises
the surge currents involved in charging and discharg-
ing them.

It is not proposed to give any details of a completed
receiver in this article, since each constructor will
wish to use components on hand, but a brief word on
the three-pole on-off switch may be of general use.
This can easily be made by combining a double-pole

volume control/on-off switch with a three-way tag-
strip and a single relay contact arm. (Fig. 7.) The
end part of the contacl is cut off, bent and soldered
on 1o the tagstrip, This assembly may be fitted
cither direct to the chassis or clamped beneath the
volume control locking unit, enabling a small cam
mounted on the spindle to operate the extra switch.
The cam, made from an old radio knob, is positioned
so that when the double pole switch is off, the relay
contact is lifted away from the tagstrip. Itis preferable
to make this contact operate as SIA, for with a suit-
able arc of raised portion on the cam, the H.T. can be

A
s

S/o/der this end to tag

3-way tag strip with top of centre (33
cut off

/?e/-?y contact arm 1

Cam, made from @* |

H] [ ] old radio knob i /,-
!! H""?_-f"-:: . :*'—. o
! . Chessis 0 /0'«»”4_ | | ) fd
—|_Volume Spprox. i .03y
[ Contro/ % 030
~-1-Doudle -Pole * pprox...
Switch End view of Cam

Fig. 7.—A double pole volume control on-off switch,
combined with a three-way tagstrip and a single
relay contact arm.

switched off just before and on just after the rest of
the circuit. A slight manual delay in the H.T. supply
is thus obtained ; even on battery operation.

Whilst on the subject, it should be emphasised that
this power supply does not include a Yaxley-type
switch and has, therefore, a distinct advantage over
other similar units. This type of switch, especially
the miniature variety, is considered quite unsuitable
for breaking mains voltages. The path length between
contacts along the bakelite wafer is momentarily
very short during switching. Also, after a compara-
tively small number of operations a track of minute
silver particles, dust and grease forms a near-con-.
ductive layer along the wafer. The combination of
these defects renders it liable to breakdown at
potentials of 150 volts or more:

Testing Reccivers

In conclusion, a word of warning to those who
have not used miniature battery valves before :

After several costly accidents during testing of
receivers, somectimes involving only the merest
passing touch of an H.T. wire on to any of the heater
leads, or a slight slip with the screwdriver when
measuring pin voltages, a uscful routine has been
evolved for the initial checking of battery scts ; this
has saved the author many shillings by now :

1. Before inserting the valves, check for insulation
from H.T. to earth and from H.T. to all filament tags
on the valvecholders.

2. Insert valves and check heaters, first for con-
tinuity with a 1.5 volt cell and a milliammeter, then for
correct current drain with the full L.T. volts.

(Continued on page 570.)
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On Cyldon metal Spools,
eet. 611.
Postage 1'6 extra.

TELEY l\ll)'\
RECTIF

R
The very latest ' Sentercell ™

S.T.C. range.
K3/40, 3.2 KV.. . 6-
K3/45, 3.6 kV .82
K350, 4.0 kV. .88
K3/100, 8.0 kV. .148
Ki3/160. 12.8 kV 218
K3/200, 16 kV .26 -
METAL RECTIFIERS
6 and 12 volt F.W.
2a. o /- RM.1
Ja. ... 911/ RM.2
4a. .. 12 RM.:
6a. .. 198 RMA4
6 Volt !
i amp. 2/6 '
1 ampb. 4'6 . 1 amp.

CYLDON 5-(
SWITCHED TE

Instant and positive selection
of any one ol the 5

tetevision channels. by a singlé
control knob. Uses BF.80 R.F.
pentode and ECCBl or 12AT7
Double Diode 'Triode as Jre-

quency changer. Tuning ts
obtained by switching incre-
mental  inductances. Size
4} x 2§ x 2iins. Spindle 24in.
ameter I.}. Out-

noise  figure

els hetter than

rejection better

“un all channels.

n 24dB

J PRIC ..12,6
Postage 26 extr

Valves for tuner available, at |

2 6 each.

BAK

* Stalwar
Response !
handling  capacity. 15

peak A.C. PRICE '£5100.

* Standard.” —12in.. 15 ohms,
Response.’l)-li.ﬁ(%)m les. Power
handling capacity. 20 watts,
peak A.C. PRICE £6'10 0.

* De Luxe.-—i2Zin., 15 ohme,
Response 18-17.000 cyeles. Power
handling capacity. 15 watts,
peak A.C. PRICE £9'0/0.
Carriage 4/6 per speaker extra.
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THE  HAKROW  BA SURPLUS T.V. COMPONENTS
All 1st grade. By famous manufacturer.
Line output transformer. 'Frame blocking OSC. trans- /
V M Type. 18'6. former.
Line output transformer. Wide angle frame blockmz O8C.
Wide angle. Ferroxcube. transformer
T16kV. 27/6. ".-‘l-w":'" ”?
Wide Angle scan coils. To pernier $.—7
match above line lrg'l'lsmrmer. :]I:sit;gge o
) Ferroxcube. 27/8. Less Vernie a
. Line output tlransformer Wide Angle P.M. Focus Unlt
. . he (No E.R.T.). 12/6. For all 38 mm, C.R. tubes —
Build a * second set " 10 D€ [ ineplocking osc. transformer. | With vernier and picture shift SCEIVER TYPE
proud of. Dleasing des1gn(db1 4/8 control. Ferroxdure. 25 R.1155
net. with drilled chassis. dial, .
dﬂt\le Rn?\ bﬂ(‘kv \(ln‘ell-l\he?)u]ln \ ALVES. AT BARGAIN PRICES. SOMLE XAMI'L,
satin mahogan P P g
side dimensions : 174in. wide. {é: _;/g 35‘1[52 1.5:/(3‘%11750
114in. high, 5in. deep. Receiver | 185 7(/6 8H6 26 KTo
design uses 2-6K7. 6V6 and, IRS 6836 J H
574. Total cost to build is less \ 1 8|6V 8/8 ME7 PEN
than £5:10 -. 4‘.,, :GlGXS ToRg VU2
LASKY'S PRICE FOR THE gakg '8 6K7 48 Er38
CABINET AND FITTINGS. gaM? 6 6 3 6/ EM34
g&s, iCarrnage 2-e \{lg 6AME 6 6’6 0Z4
ircult for receiver SSNT = )
- v‘__ 5 = © 616577 g Brand new and unused.
N \Sl'l-‘.t'l,- 5 Freguency ranges :
PLANTIC ORIHNG FAVO Mc s 7.5-3.0 McC §
TAPE icc s | 500-200 ke s ;

TURER,
rew R Supphed in maker's original

wood transit case. LASKY'S
PRICE. £11/18/8. Complete.
R.1155 Receivers. Secondhand

aerial tested. £7/18 6.
Carriage and packing 12 6 per
unit extra. inctuding 10 -, which
will be refunded on return of
packing case.

ASSEMBLED POWER
PACK/OUTPUTSTAGEFOR
R.1155 RECEIVER
For use on 200-250 v. A.C. mains.

5 Valve *superhet receiver.
For operation on 6 volts D.C.

RADIO Uses miniature valves :—1 each
R

A} DK92, DAF91 and DF9l, and | Complete with 2 valves. In
Uses 4 valves. vibrator and | 2DL9inpush-pull. Fitted with | metal case size : 12 X 7 x 5}ins.
metal rectifier. Vulve line up : | fully smoothed synchronous | LASKY'S PRICE, 79 8. Carr.
ECH35. EF30. ERC33. EL32. | vibrator pack using Wearite | 5- extra.
8in. P.M. Speaker fitted. In | type QFA/6 vibrator. Wave- | Power Pack as above. Fitted
attracrive  polished walnut | band coverage : —10-40 Metres. | with speaker.
veneer cabinet. Size 19 X 8 x | 35-110 Metres and 180-550 | LASKY'S £5:5,-.
15in. Full \'isi?n dial. battery Menies. 8 incth M. ~peta)ker. Ca.rrlage 5/-
economy switch, p-u. socKets, | In pleasing mahogany cabinet
tone control. Superhet Wave- | with high polish, and full vision 3 ‘ ""“ ( 0“"“‘\
bands : 200-500 metre= : 50-120 ' glass dial. Can easily he used | 100 mfd. 450
metres | 20-50 metres ; 10-20 with all-dry batteries. Cabinet v.w., 4,11.
metres. | size :—lb‘ln wide, Tin. deep.
BRAND NEW AND UNUSED. \ 15}in. 100 +32 mid. 45() 7 6.
COMPLETE WITH VALVES. PERFECT \VORI\ING ORDER. v.w., 7 8. 001 mld 15kV..
LASKY'S PRICE  £9 19 8. WITH L VALVES. 10 -.
Carriage and packing 106 | LASKY'S l'l(l(l £9 19 6 | 100 | 200 m{d. '45() .0005 mld. 10
extra. Carriage 106 e . v.w.. 5'11. l\‘\_ 8.
3-WATT MIDGET 64 mfd. 450 v.w kV.
AC/DC AMPLIFIERS 36. RN .04k\

4 valves : 2 Ul.41 in push
pull, 1 UCH42 and 1
UAKF42 Input voltage

hnie a.cople, Very
casily converted to 230

volts. Supplied with cir-
cuit diagram and full details
Size : 9 x 4 x 4ins. User 2 metal

rectifiers. 1 each RMI1 and RM2.
ships record players, tape recorders, home record
. ete
fully a~~emhled and wired. with 4 \d]\(‘\

plavers, baby alarms, ete.

llmdr‘

20
Finest qual full
teed.

MBA 3. 350-0-350 v. 80
63 v.4a.5v.2a,
ments tapped at 1 volts,

18 -

AR 6. 325-0-325 v. 100 mA.

6.3v.34..56v.2a. With mains

Lappm" board Price. 22'6.
\l BA 7 4. 250-0-250 v. B0 mA.
6.3 v. 5 v. 2 a. Both fila-

men\‘.\ tapped 4t 4 volts.,
18 -

Price.

guaran-

mA
Both fila-
An
ideal replacement trans. Price,

a*

Ideal for

Supplied complete,
69 6. Carriage !

MBA 8. SPECIAL (il“l"

Drop through b

GOImA. 8.3 v
MEB

Z}O'HO volts 100 watts.

apsformer, 2 amps.

wth the following tappings :
)

10, 12, 15, 18, 20.
x Pr nce 17/6

LASKY’S RADIO

LASKY'S (HARROW [
370. Il,\l(l{()\‘\' ROAD. PADDI?
Telephon
Hours : Mon. to Sat.

extra ; over £10 ¢z

0O
CUNingham 1079-7214.
am. tob6p.m. :
Postage and packing charges (unless otherwise state
orders value £1—I1s. 0d. extra ; Js. 6d
riage free. All goods fully insured in transit.

TONDON.

Thurs., half day, 1 p.m.

£5--25. 0d. extra : £10—:

former, 0-10-

W.8.

AERIAL ROD -
Steel, heavialy  copper
Each rod 1s 12in. long, lin.

diameter. PRICE 2 6 per dozen.
Post tree.

BRIN ORS
Tvpe CZ.1. 16 e'u,h C7.3.
10i{d. each or 9 - doz.

I
Type WX.6. Wire ends..... 16

TELESCOPH PORTADB
ALERIAL MANTS
Made of hghtweight but

tremely strong allov.

eX-
Ex-

tends to 15ft. Guyed at top and
complete

centre. Supplied
with all guy lines.
LANSKY'S PRICE

4 [} lv'm 15«
126 8in 1911
14,6 10ir 198

WwWwWw.americanradiohistorv.com



www.americanradiohistory.com

564

PRACTICAL WIRELESS

Best Buy at Britain’s

RADIO KIT 19/6

'

September 1954

BENTLEY ACOUSTIC Corp., L‘td..
38, Chalcot Road, N.W.l. PRImrose 9090

POWER PACK TYPE 301. This was the 1A56T 56 IDB 6/- EF“}() 4/6
mains power pack used for the complete THT 76 P;P‘.}Q 66
TR.1196.  Contained in a neat hlack case 7Q7 8'6 | EIFS0 (A) 8'-
X 4tin. x 64in. high. TRT 86 | EF50 ()5 -
utputs 250-0-250 v 8D2 2/6 | EF5t 8-
v. at .6 amps. for 6 9In2 3'- | BL32 6'6
rectifier. . .3 amps. supplies met: 10F1 ‘g | Kp9al 6/[8
rectifier for bias. The _transformer is a . 5'6
massive iob. Price ONLY 37'6. plus 2 6 post. 20 -
TiR.1196 RECEIVERNS (25 73).—This is a ' P16
six-valve superhet receiver with 465 k¢ s. 12'-
I.I.s. Complete with all valves—2 EF39. E 7'6
1 EK32. 2 EF36. 1 EBC33. In Good Condition K 76
with futl oonvex sion data. ONLY 27’6 cach, 7 p
plus 2.6 post 2'-
ROTARY POWER UNIT TYPE 104.— {l 8 -
12 volts input. Qutbut 250 v. at 66 mA. and 28 T2 36
6.3 v. at 2.5 amps. Fully smoothed and 125K7 /8 K_:I:&?C 19-
suppressed. Housed in a black metal case 125C7 8 _'1‘36'" 1‘4, [}
8iin. x 4iin. x 6)in. high. Useful for car 128Q7 8 | K165 12:8
radios, D.C. chargers. etc. Price 15-. 15D2 4/- | MH4 58
A few of the rotary transformers only (ex 2012 (] MI,’4 66
P.U.104) available. price 5 - cach, plus 26 i{_)hl‘ 1 ;g h\}%gglNN'?s-
st. 5 > N7
LML OUTeUT M RR.—Desk Tvpe. ‘5\"»\'\? /§ N78' 1016
consists of a 2in. 1 mA. meter with [ull | wyild thix high-quality poriable radio LA - | Plag 0
wave bridge rectifier. Two ranges 0-500 | for less than 49'8. Exceptionally scnsitive 5016 ;- PM2 é/s
milliwatts and 0-5 watts. Brand New and | pwin-triode circuit, using unique axsembly 76 7l P'\_B‘z
Boxed with full instructions at about third | gystem. Can be built hy anvone in 45 mins. 7 8/- 7“%0, 12/
of list price. ONLY 35 - each. plus 1’6 post. | Gize only 64in. x 5in. x 3in. in handsome 4f_l Y 8/6 | QP230 08‘-
METE “ RECTIFIERS.—S.T.C. Full wave | pjack-crackle steel case with beautiful 8542 - 10,8 | SPdL //{8;
bridge 2 mA. as used in the above Instru- | hlack and gold dial (stations printed !). flll)l,l‘ i ;SPS] 2’
ment. Brand New. Snip 58 cach. Brand | covers all medium and long waves. Uscs ) 2155G 4/- | TpP2 10,6
New Salford Instrument Rectifiers. full | oniy onc self-contained all-drv battery : - BT 78 TP%ZS; g,g
wayve hridge tvpe, 1 16: 5mA. 88. | Muny  uasolivited  testimonials.—Mr., 8- | 5163 9- Uﬁféf 128
R.1155 R . few slightly | Nopton of Oxted. wriles @ Yesterday 78 | 9002 8/,- I{I I Al
iled models of this well-known receiver | arening on the medium watvebund. I counted 76 | 9003 - 66 | UL )
still available. Price £7.19.8. plus 106 | 49 separate stations ; [ am very pleased with 886 | ACPEN 10~ | UUS '8
carriage. A.C. mains power packs for same 3 is el worth the money.”’ f - 6 19’6 uus 13§
at £4.10.0. £5.5.0. £6.10.0. carr. ¥6. Send of Tpewich, srites o g 76| CBIBL 176 | UYL ~9-
S.ALE. for full details. Or 13 for Circuit. it is a wonderful stalion gelter. with 7'6 | CY1 10/8 H%(z)d 186
ete. i lovely fone an;i (m;p/e ml’umcbz;n all. A Itv.s per- gg }]‘211331 %‘,g V0LS192 8((’) J
formunce is ulmost unpelicvable. und it gives gt 35 g
CHARLES BRITAIN me stations I've nerver been ablle\ll\z et lan my 88(; E};g(l) 16//6 VS%} gg
Lnge radio.”’ NEND TODAY, cheque 3, ¢ - o
(RADIO) LTD. C W.0.'C.0.D. tor 22;- tincludes 2'8 packing K gg'—‘al 12//2 X;;‘” 16/,3
., ost), for Case. HHandle, Dial. Plans, !~ lfCC 3 [/ 2l Xes 78
11, Upper Saint Martin’s Farts Tistss ete: sent by return. 1‘7’% chas ig/_ e 8
Lane, London, W.C.2 TEM 0545 | griGn ¥ RADIO CO. (Dept. IPAV.4), ,go 78 | ECC81 'g'8 + 2719 12'6
Shop hours, 9+6 p.m. (9-1 p.m. Thursday) 89, 't BRIGHTON, 1, Post 6d. 24 hour C.0.1. service. All guaran-
OPEN ALL DAY SATURDAY teed. S.A.E. frec list. Many others.
Ex-Govt. EBoxed 1l - MIDGET COLL PACK KIT 11/-
VA Lv ES and Guaranteed, Comprising chassis 3" 2" x 11", switch, LMS
N o ~ iron cored coils, padder: trimmers. nut<and
1IR3 8/- | 6X5GT - | EF30 76 bolts, wire. sleeving, circuit diagram. 456 Ke.
185 8- | 12A6 8 - EEs 66 Brand new Int. Oct. Valveholders. 24d.,
I“T,; g(- ;‘;gé,l 150’6 Qg 2 . doz. AZH Can Lélc( (éol‘itmb %Ox xiq) éis'
BAK - Pl - g 12 - doz.: 2 x 350 8d.. 6 - doz.: 200 x 12 G-,
5U4G 86 | 35LSCGT 10 - 116 40 MEADOW LANE, LEEDS, " 4'6 doz.: 109 x 6 3. 2 - doz.: Coily. Coils,
pacy .596 ggg,sc'r 11(96 lé’é P Type 2 -0 Q T TRV 4~ pr.:
B6ACT i B i MBS Supcnwt 4 coils with circuit. 4'- set.
ZALS 112 93%%4 9'96 132 (Established 20 years) I Dual-wave 2 9 3cf¥sm1 Coil L& M2 -:
GAMY 7 Tub Cond. .1 x 500 3 - doz. .1 x 350 2 9 doz.:
6GBG 76 | CveT 25 - 7- ?” Goc?gzofully g_uarante'edh. Sk refur':ded Asst. Grommets 6d. doz.: 2, 4. & 6 BA Nuts
CHE é‘é S\Alﬁ{ 38_ {%6 if not % satisfied with your purchase. 2 - gr.; Brand new BA Nuts & holts asst.
6J5G i - N ; . 2z Fx-equip. BA nuts, holts, hers
(éJG - 1%(6'5 %{53(2] 153 gé Mail Order Address : 9 ﬁjlh ulm)l o‘(q;lrlv)ppwm‘q) PK sell 1aa rr-w;
YKT7 21 286 gr.. 18 SWG Multicore 2 6 doz. vds.;
GK;gT lf'/é g};ﬁ) 1gg i(l)' GLOBE WAREHOUWUSE Tmm sloevmgl doz. yds.; | meg. vol. con.
8K 1 1304 s g with DI’ sw.. 3 -
61.6G hl)g g:ggzu 98 L0fs Globe Court Liversedge Yorks 9 Wi SUBERIET & TRE 1 AR
NTG ' O 4 - Superhet -. TRF £5'5 - including a
6SLIGT 96 | ECii 66 1 4-| 300 ONLY. TYPE 17 SETS, less valves. ,‘0,‘,’,?,2,,?0,&? L0 fven tanine. the 1ot Bosk
6SNTGT 11'- 76 | VUI2A 46| Many useful spares. store soiled. 3/6 each, | of instructions 16 post free.
6V6GTIC .- EF® 96 15-1 post 2/4. Circuit and Full Working In- | Latest list 3d. Min. P. & P. 1/-.
WILCO ELECTRONICS 'I',‘"‘“'.' structions for these sets, 1/- post free. SUSSEX (E"L)(E(l:‘l'(I}SNICS i
204, bLower Addiscombe Rd.. Croydon | 2,000 SELENJUM METAL RECTIFIERS, ,l' SSOKEN,

ASTRAL RADIO PRODUCTS
(T G. Howell)

SPEC 1Al l:. still available Midget
I, 4&» 1\ 13 16in. square x 1iin.
high. BRAND NI‘W 8- pair, high ~ Q"
postage 6d.
T.R.F, COHLN as used in the original mode!
3 Band all dry 3 (April 53 P.W.). 66 pair.
postage 6d.. also Universa: Push Button 4,
DUAL WAV H.F. Coil as used in original
models Summer All Dry Portable, Modern
1 & 2 Valver, ete. 4 3 each, postage 3d.
SR CCTTYPE C ()ll,\ as used in the original
modcl A.C. Bandpass 3. 33 per coil, Osc.
& S.W. Band also available. Postage 6d,
NOW READY our new booklet ™~ HOME
RADIO ’ containing full details for con-
structing from a crvstal set to 3-valver,
fully illustrated with list ol component
suppliers, etc. 32 pages. beautifully printed
and in simple language, price 2/- per copy,
plus 2 postage. Send for yvour copy now.
dem Aerials, chokes, etc., ete. List 1id.

138,]1" RIDGW AY \\U(Plil\(-l)l AN,
BRIGHE o

250 volts at 100 m/A, Brand new, 6/6
each, post free ; 50/- per doz.

1,000 1124 SETS, less valves, but otherwise
complete, 6/6 each, Post 2/4.

UNLIMITED QUANTITY
Coaxial Cable, }in. 80 ohm,
20 yds., 8/6, post free.

TYPE U4 4-volt Rectifier, 7/6, post free.

LARGE STOCKS OF THE FOLLOW-
ING. 100 K. pots., less switch, 1/4 each
6.2 volt .3 amp. M.E.S. Lamps, §/- doz.
Crystal Diodes, 2 for 2/2, 12/- doz
&v6 G.T. 6/6 each: 6K7 G., 4/- each ;

New
yd.

of
6d.

WATERLOO RADIO
VALVES at 26 ca, 10 for £1. 2CURK3,
\R78 D1. VRS51 EB3I. Germanium Dinde
or 20 - your 5CIC( tion, IT4, 3V4, 688,

J 4. GBW6. 6CHG. 6ATS.

6. 8D3,

5 ) g 6tF6,
EF30 VR, 501.6. 2516, 7H7 o .
6L7 JBN7. NR73, ECC31. 63G7, 6SKT7, 6S¢

1 t 8'6. 3 for 24
XB‘; VRS‘J 78 607(}. 65,
7C6. TH7, o

M.S. Pen., 7-pin, 2/6 each. All post free.

MIXED RADIO PANELS, full of
resistors and condensers. 12 panels. 4/6,
post free. 30/- of value. Not to be missed.

| above transformers,
{ %)2 8. 4 amp. 15/,, 6 amp. 23 6. 10 amp. 30 -.

SOME OF GOODS PREVIOUSLY ADVER-
TIiSED STILL AVAILABLE.

75 - ' B 105 -. 725A 2
1B2155 -. 8012's 8 6. 118A - ‘Lighthouse, '
CHARGER TRANSFORMERS
A.C. Input. 1.5a at 6-12 volt, 12 6.
21 -. 6 amps. 29 6, 10 amps. 50 -.
Charger Rectifiers Bridge for usc with
2 amp. 113. 3 amn.

ost 1/6
35, TE

SOUTH

NSON  WAY BANK,
LONDON, $.E.1.

Yo
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News from the Trade

Denco Coil Packs

WE are informed by Denco (Clacton) Ltd., 357/9,
Old Road, Clacton-on-Sea, Essex, that their
recent introduction of four new coil packs, details
of which were mentioned in cur June issue, brought
about a considerable number of requests for similar
packs with gram. positions, with the result that
they have now designed and are about to manufacture
an additional three packs which will be known as :
CP4L/G Pre-set, long and three medium stations,
inclusive price 41s. 4d.: CP4M/G Pre-set, four

Four-station coil pack with gram. position

medium stations, inclusive price 41s. 4d.: CP3/G
3-waveband for use with Jackson 500 pF condenser
and SL8 scale, price 52s. 0d. All three packs are
designed with similar single hole fixing.

Swindon Components Division

THE Plcssey Company Limited announce that a
new division of the company has been estab-

lished, to be known as the Swindon Components

Division. It will be responsible for the development,

manufacture and sale of electrolytic and paper

capacitors and moulded track potentiometers.

Mr. O. G. Cox, previously in an executive position
in the Components Division at llford, has been
appointed gencral manager. He will be located at
Swindon where the new division’s activities, under
existing management, are now concentrated.

The address of this new division is: The Plessey
Company Limited, Swindon Components Division,
Kembrey Street, Swindon, Wiltshire. Telephone :
Swindon 3461.

Stabilised Voltage Control

: THE new Winston stabilised voltage control equip-

ments—announced a short time ago—are now
in full production and more details of their design
have just been released.

Designed and produced by Winston Electronics,
Ltd., the new stabiliser (now designated Voltastat)
incorporates many new advances in voltage control
technique.

There are two types of Voltastat which accept all
changes in load and changes of up to 20 per cent. in
supply voltage, while variations in supply frequency
of up 1o plus or minus 10 per cent. do not affect the

output. Stabilisation accuracy is normally plus or
minus 2 per cent., but special equipments provide an
accuracy of 0.5 per cent. By using a cold cathode
voltage reference (which has an indefinite lifc) a
stabilisation accuracy as high as .0l per cent. can
be achieved.

Another outstanding advantage of Voltastat is the
rapidity of operation. They can correct for sudden
changes in load or supply voltages within one-fifth
of a second.

The Type B is admirably suitable for use as battery
eliminator, battery charger, constant voltage or
constant current rectifier set for electroplating, speed
control of motors, automatic voltage control of
alternators and dynamos, stabilised heaters supplies
for D.C., amplifiers, photometry, arc lamps, and any
other type of electronic equipment. It can be used for
all stabilised laboratory supplies, and if required
supplied for rack mounting.—Winston Electronics,
Ltd., 1, Park Road, Hampton Hill, Middlesex.

Vidor Portable

IDOR have added to their already extensive range

of portables by introducing an attaché personal

set, the ** Lady Margaret,” which has several attractive

features. It is an ultra-light, high performance

portable with handbag dimensions, yet packing

enough battery power for a season of outdoor
Jistening.

Despite its small size—8in. by 8in. by 4in.—the
new receiver takes 90-volt full-power batteries, boasts
a Sin. P.M. speaker and employs four low consump-
tion valves. The combination of long-life batteries
and low consumption valves reduces running costs
to a minimum never before enjoyed by personal
models.

Incorporated in the attaché lid is an external frame
aerial with exceptional pick-up properties. Easy
accessibility for battery replacement and servicing is
provided by the patented hinged front panel. There
are two wavebands—187-570 metres and 1086-1986
metres.

The ““ Lady Margaret " is
attractively finished in two-
tone silver-grey and scar-
let crocodile leatherette.
Crystal moulded drals are
calibrated in metres and
the exclusive Vidor onjoff
switch is operated auto-
matically by the attaché lid-

Complete with bat-
teries, the sct
weighs 61ibs.
The price,
fowest in the
Vidor range,
is 114 guineas
excluding
batieries.—
Vidor - Burn-
dept Group,
Erith, Kent.

The Vidor = Lady Margaret ™ portable.
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September, 1954

e Dointer |

Programm

“ Should Germany be Re-armed ?
HE programme under the above title was one
© of the longest and most complicated feature
programmes: thc BBC has put over for some
time. It was a two-hour affair with the 9 o'clock
news and Eric Barker in * Just Fancy ™ \dividing it
in two and aiding digestion, as it were.

A huge “ cast " of contributors had becn collected
—far too lengthy a list to enumerate here—both
British and foreign as well as for and against. The
narrator was John Snagge, thé reporters  were
Edward Ward for the United Kingdom and Ewan
Butler and Colin Wills for abroad, whilst both
halves were summarised by Matthew Haltor. Part
one, it should be mentioned, was chiefly the views
of British leaders and part two of foreign.
The programme was started off with a historical
background to EDC by Vernon Bartlett and the
whole brought to a conclusion by the Forcign
Secretary, Mr. Eden.

What was the upshot of it all? Apart from Mr.
Eden’s concluding words, we were left more or less to
form our own opinions and draw our own con-
clusions. A vast amount of labour must have gone
into the compilation and it was most interesting to
be veered first from onc side and then to the other.
High stalesmen, soldiers and trade union leaders,
pcasants and artisans, church dignatorics, journalists
of distinction : British, French, German, American,
cte., all were there and all contributed instructive it
not original views. But no one, in my opinion, put
forward anything constructive : no onc broached
the real heart of the matter. it is not for me, of coursc,
on this pagce. to say what I think that hcart was.

,b said this feature was punctuated by ™ Just
Fancy.” This is written and produccd on lines very
similar to the recent Peter Ustinov and Peter Jones
programmes. The first number was very amusing.
with the irrepressible Eric and Pearl Hackney in
exceltent form. But all first numbers are always good.
Will subscquent issues be its equal

Dame Sybil’s Golden Jubiiee
Another mammoth production was the tribute to
Dame Sybil Thorndyke on the occasion of her Golden
Jubilee in the theatre, namely, Shakespeare’s ** Henry
VHI. It seemed as though the whole of the London
pstage filled the cast, Damc Sybil herself played
Qucen Catherine : John Giclgud. Ralph Richardson,
Laurence Olivier, Ernest Thesiger, Vivien Leigh,
Athene Seyler. All were there.  This is not one of
* our Willilam's ™ most inspired plays and few of its
passages have found their way into the anthologies.
Wolsey's ** If | had but served my God as | have
served my king,” etc., is onc of the most notable.
But many of its pages are scholarly and donnish, even
to their real authorship being in some doubt. Tha
production, by Pecter Watts and Audrey Cameron,
was as pood.listening as it was a tribute.

Cur Critic,

Reeve, Reviews Some

Maurice

Recent Programmes

“ What’s 1t All About ?

Someonc wittily remarked fairly recently that, in
my own words, onc of the most remarkable features
of our present civilisation was that small tcams were
paid large—q.v.—sums to play parlour games to
millions of listeners, to whom Lhey were invisible,
and to cver-growing numbers of viewers to whom they
are static and not actually ** playing ™ at games at all.
The latest of thesc to reach the listening part of the
public is ** What’s It All About?”, a * gamc of
detection ™ in which, to quotc the Radio Times,
** the pancl tries to solve a serics of curious situations
invented by him,” namely the deviser, John P. Wynn.
The pane! is composed of Iris Ashley, Duicic Gray,
Lionel Gamlin and Guy Ramsey, ** the characters
being our old friends Charmian Innes and
John Cazabon.

From this it will have becn gathered ithat it is
run on precisely the samc lines as ** The Name's
the Same,” which, [ think, is a better show and whosc
departure from radio programmes is to be regretted.
Although witty and amusing up to a point, { doubt
if the J. R. Green of the future will give it more than
a passing nod. The chairman is the cver-efficient
and cngaging Brian Johnston.

Mr. V. S. Pritchett, on the Third, delivered an
absorbingly searching series of talks under the generic
title of ** The Comic Elements in the English Novel.”
A fine novelist himself and obviously a man of wide
reading, Mr. Pritchett interested all those who are
theinselves interested in our vast and famous literature.

Plays

* Arsenic and Old Lace,” like all plays of its type,
must be scen as well as heard. Those who did see it
during its phenominatly successtul run will remember
the essential visual qualities of the quict comings and
goings of the two old ladies in their poisonous
machinations. It is not possible to adequalcly
substitute this with the openings and shuttings of
** that door ™ and the various contents of Pandora’s
*effects ”* box. Nevertheless, the radio version of
Joseph  Kesselring's  famous farce which  Mary
Jerrold and Naunton Wayne, with Edmund Willard
and Dorothy Green, put over was cxcellent fun and
came off with considerable éclat and punch.

Sophocles’ ™ King Oedipus,” in W, B. Yecats’
version, made wonderfully powerful entertainment,
almost of Third programmc qualily. Done by the
Dublin Abbey Theatre company, it gripped from first
tolast. The farther back in timc we go for our shows,
the better they seem.
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ALPHA FOR VALVES

VALVES GUARANTEED NEW AND BOXED

We moy have the type you
require—Drop us @ line—
Reply by return post.

PEN45,88 ;
BRE3S, 7/

LOCTALS. 7B7, 71'5. 7C6, THY, | MAINS MINIATURES. 6AL3S. 7)=: 6AMS, 8/-; GAMS, 7/6: 6 9/~
TV, INT, TQT. All 88 ea. GRERG, /-1 R4 8- 0D, 8j-; I2ATT. 81-1  12AUT) 9/-~ I '\‘(4, 9/~
Ri2 (V2. 13,8,
B7G BATTFRY HIDGETS 2 (. o667 G
) MAINS OCTALS. N, 98 dF6GL T80
5 ]T4 1 4. IN5. AN T/8 e 4-: 5/6 1, 8/8; BL6G, ! 617,78 ;
o0 BLTGT. 8 T, 718,
BATTERY OCTALS ]h EN B8A RANGE. I-A H-l 2. 106 EFAL. 10/-: EFs2, 10 EAF 1 H
TH3GT, 3% Al 108 1. | BBA1,10 - b ll’ D BLAL 10/8 I"L 2, 11, EZ4a0, 10/8 ;. BEZAL,
1C5GT (DL3S), 8’8 ed. | 108 ; t AF3, ll 6 UB41,10 - ; URBCHE, 1=,
MISCELLANEQUS. OZ4, '-: 2X2. §-: R‘ECTIFIERS VUGL (U1, 8/8:
956, B8 5 G001, Ble s BUND. B - HONE B - ! gt 60 Uls20 (FW4/
B ’ H ,mr) 6.

VRIS, 9 BX—RA (;E

q . NGE. 6A
H30, 8/~ 1 K 605,73 1 606, 81

B7G RANGE.

1150, FES0 (syly, 8/

e B /85 VUL, 36 \l IJuA.SB: X635, 10/«
BSA RANGE. FPLxt, 136: P2, 69
13/6: PYRG, 106: KRF<0, 118: | 12 5% .88 3 - LGGT,
BFR0. 11/6 1 BCLR0, 118 PYwI, | 88: 2374, 8, L 818 3521, 8/8; S0LGGT, 878
10/8 . 1'¥yN2, 10 8. [EIVRIRS ¢ SER]
THE ALPHA CONDENSERS
The fudlowing ik a selection from onr

stocas  of  manufacturers'  surplus
vondensers all by well-known makers,
BUBILIER, B.L, BEC (EDISWAN),
SPRAGUL, ete.

i Alumininin Can Types.

AMPLIFIER

(GRs [

3 values

Clip Fizing

Al mains Tully | R

polsted e, feed back Yt 430 8 A
(veltage and canenty, can- 3"
frodlwl, vobue and | taue, Y
Al twpnt nete, woth, for b
srystal oo b 1. 3/-

Lews than 1 per cent. i

wland el baemonie 167 14 mid. 3/3

erfion at 3 watts ontput | 90 x o0 mid. i

Lo LR Complete

N 24 il 450 v
Vealy for uwe, 78 B, Post extra.

HEADPHONES
Type CLR. Low resmtance 1200,
718 pair.
Type CHR. High nsistanve 4,000,

11/~ paar,

Type DHR, o super joh, 138 pair.

Headbands, wide type, 1 9 cach,

Hndbands. by ‘Tritams Radia Mie.
'h » L2igr each

light  headicanl  erunlet:

awl dgrame jack pluy,

13/8 pair.
SPECIAL PURCHASE

Volume controls with switeh.
All 2/- eacn

Single Pole switch : 20k (2.
4 mez(), lmez (2, } mek 2.
Double pole switeh : 50k, | mez Q.
AN by well known makers. Suitable
tor TV, etc.
BUY NOW WHILE STOCKS LAST.

HYDROMETER by E\i-le (i,

100k 2.

complete in wond cave. 78 cach.
BELL TRANSFORMER ** CON-
CORDIA.” 3 v.. 5. i
fiserl. 10 bakelite case, 8 8 cavh.

TERMS : Cash with order or C.0.D.
Postage and Packing charges extra.
as follows : Orders value 10 - add
9d. : 20/- add 1/-: 40'- add 16:
£5 add 2/- unless otherwise stated,
Minimum C.0.D. fee and postage 2 3,

MAIL ORDER ONLY

. TELEVISION :

ENGRAVED KNOBS

Contrel knobwe, o v cngraned in

wohl.  Nize " A dlimmetor 1zin

mize " W diamieter {ling Bothintwo

colones, Waltart or Crean. Juscrips B.R. Ran-'e
trops avatlable, B.R.S50 % mifdd. mm v, R
RADIO :  * Velume.” “Vol. On'

Of"  * Wavechange' *“ On,0f,"

>uind 00 v
ROR.SOE 50 mid. 12 v,

Hn‘lzet Metal Types

* Tuping,"” * SML Gram.”  Radio-
gram,"” ** Tone.”

“ Contrast,” * Bril-

liance On.Oft ™ * Focus™ * Bright- 18
ness.” ;/1
AMPLIFIER : *Treble,” “Bass™ | 4 w\ud. 450 v. 4
(Plasany abuye). 16 mid. 50 2.9
TAPE RECORDER : Record/Play. L6 x 8 anfd. 4 -
Prices: Rise AT 1,85 URT 12, 16\ 16 mfid, 4 4/8
Mait kuot e sapplive ineither LN 49
size, 1 = eichandd 84, cach respeetively, g N 28
19

MAINS TRANSFORMERS 4,8
8

3-way Mounting Typ’

RECEIVER 1132A

at 4 v, nn Il!«.\nunl winding.

P‘r'we 17 6 rach. Conteing EK32 ; 4 EF39 ; 6HE ;
MT2.  Prinaty 0220102800200 v, 815 ; 3 SP81 ; P61 in zood con-
Secondary dition. Fitted with tuning meter.
fib v datupe, Slow-motion drive calibrated dial
filawent,  windings l4||||)l 4odow . .

Price 17,8 v a i h. complete with circuit diagram.
MT3. 40 velt 2 ang. tappings as 49/8 each. Carriage and Packing,
foltows cu0 4, 0 6, 8 0 10, 12, 05, 1N, 8.

U0, 24, 17 G esvhe

WHEN ORDZIRING PLEASE QUOTE ‘' DEPT. P.W.”

Wire Ended Typ
Smid £0y¢ dboard LO\ ele-! 111
Hmtd “50 v, oo . 38
Bias Conden!erl
Tag ended metal ty pes

12 i, m Vool . . Y-
25 fd 1/3
30 mfyl . 1/
0 mfel 2/6
i) . 1/9
10t mfd. 25 v. e

Wire Ended Typts Curﬂboard Coveml
L3 mifd. 25

a0 nfd. \'.
oy mfd. m) 1.

LOUDSPEAKER CABINETS

Available for 6lin. and 8in. Speaker
nnits.  Polished walout finish. A
very attractive cabinet at quarter
of to-day’s prices.

Price : 8!in. Type Cabinet. 156 each.
Price : 8in, Type Cabinet. 19,6 each.
See page 515 under loudspeskers for
suitable speaker units.

“ AEROVOX ” ( ondenser Clips, 1d.
each.,

HIGH VOLTAGE (ONDENSER.
01 mid. 5 kY, 1n(4 working,
JUNCTION BOXES. ‘I'vpe 3\ 2uid,
20-Way.

PUSH BACK WIRE.
Available in colours,
red.  Price 2}d. yard.
RECORDING TAPE. |.20uit.
on A CCyllon " reel. 19,8
NEEDLE CLIPS, 1d. each.
“WHANDA” Wite and  Cahle
stripper. o atrip eable of diabieters
jin.. din, Rin., ideal for coavial
cable, 5 - each.

NYLON BRAIDED DRIVE CORD.
25 vl reots. 19 each,

AMERICAN RELAY.
ance with leads Nu.
1/9 cach.

IRON LEADS. Black and whit:
tlat iron leads, bonded ends. 13
each.

POTENTIOMETER PANEL. 4
Potentiometers on panel. 50 k.
TIOW, W UG ke vanbon
a3 k. AN Al uith oug spindie,
with  leads  of  dlitferent  colomn
terminating  in an  1l-pin pag,
Price 716 each.
SLEEVING. 4 wmm
insnlation. 4d. v
cotton, | mm. yeliow only. 13d. yb.
L mm. cleeving,  varions  celonrs
1d. v, Regret this has to he our
choiee of colours at this special priee.

FOR BUILDING- T.R.F.OR SUPER-
HET. THIS IS THE MOST POPULAR
CABINET ON SALE TO-DAY

Rize
blhie.

Tl
¥Trells

Wontied
»ibe b,

450 tmped-
AL0S43. Prive

Permannid
Varnishad

Complete with drilled chassis. dial,
back plate. pointer, dial drive and
drum. ete. Price 27/6. Post 2;-

)ALPHA RADIO SUPPLY CO.

5}'6 ‘JINCES CHAMHEESII \HCTORIA SGUhHE LEEDS 1.
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—THE MODERN BOOK C0.—

Britain’s Largest Stockists of
ENGLISH & AMERICAN TECHNICAL BOOKS

The Oscilloscope a( Work, by A. Haas
and R. W. Hallows. 15s., postage 4d

Practical Wireless Circuits, by 17,
Camm. 10s. 6d., postage 4d.

The Llectronic Musical Instrument
évdlnmml. by A. Douglas. 30s., postage

PIPractical lt-luhmn Cirenits, by F. J.

amm o
RRadio Handbook, by
F. Langfor: 42s., postage 1s.
Brimar Radio Valve & Teletube

Manual No. 5. 5s., postage 4

Reference Data for Radio Engincers,
by Federal Telephone & Radio Co.
37s. 6d.. postage 1s.

Audio Anlhology : Nos. 1 & 2 com:
piled from ‘' Audio Engineering.
16s. each, postage 0d.

Testing Radio Se(s, by J. H. Reyner.
22s. 6d., postage 9d.

Telecommunications Pringe ||)Ics,
R. N. Renton. 37s. 6d., postage

Television Receiver Servicing @ VOl._I
—Timebase Circuits, by E AW,
Spreadbury. 21s., postage 6d.

The Radio \umltl-ur s Handbook

by

1954, by ** A.R.R 30s.. postage 1s.

Hint. & Kinks for the  Radio
Amatenr: Vol 5, by " ARRL.
Os. 6d., postage 3d.

It.u]m Valve Pata., compiled by

Wircless World.” 3s. 6d., postage 3d.
Please wrife or cull for our calalogue.
19-23 PRAED STREET
(Dept. P.9)

LONDON, W.2
PaDdinglon 1185

Open all day Suturdeuu.

Phone

Wireless Supplies
Unlimited

(founded 1925, originally Stratford, E.15.)

Still on the go, and STILL carrying the
MOST COMPREHENSIVE STOCKS of
Component Parts in the Industry!

Get all your requirements from one source,
and experience
SAME-DAY SERVICE !
, Dependable Amerlcan paper ;electnc}
‘Cap:cutors in metal (not cardboard)
. cases. Genuine SPRAGUE tubulars ;
not substitutes, not leaky rejects.
001 uF. | ,000 v. D.C. wkg. 7.d. each
002, 1000v. . 71d.
<005 IOOO V. " 7id. ,
tor o, 1000V, 9d. ,,
02 . 750v. . . od. ..

A W 350v. . lold.
25 ,, 500w. © -
.Genume SOLAR Qil-Filled ‘' Bath-

tubs '’
P uF g 000 v. D.C. wkg. 1/3 each
25, ® @ 9d. ., |
Post 6d." up to six, 9d. up to twelve.
Any quantity supplied, subject to
stocks remammg avanlable

WIRELESS SUPPLIES
== UNLIMITED ==

(Proprs. Unlimitex Radio Ltd.)
264-266, OLD CHRISTCHURCH RD.,
BOURNEMOUTH, HANTS.

Bournemouth 4567.

‘Grams : Limitrad. Bournemouth.

FIRST-CLASS

RADIO COURSES
GET A CERTIFICATE !

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——— FREE GUIDE ——=—
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Britl.RE., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M |.P.E., A.M.l.Mech,E.,
Draughtsmanship(allbranches).
etc,, together with partizulars of
our remarkable Guarantee of
SUCCESS OR NO FEE
Writze now for your copy of this
mvaluable publication. it may well
prove to be the turning point in your
career.

FOUNDED 1885—OVER
~=——=— 150,000 SUCCESSES —==~

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 461), 148, HOLBORN,
LONDON, A I

Don’t scrap thar
failing car battery
or radio cell. Try
Renewbat condi-
tioner. Works likz

i [

CHAMPION PRODUCTS,
43, Uplands Way, London, N.2t.
Phone : LAB 4457

Introducmg the : —

AN THIPLE
THREE |

MAKE SOLDERING
A PLEASURE |
SMALL I
SOLDERING IRON I
Complete with detachable
BENCH STAND 19/6 11
The smallest high-power I
soldering iron. Length
only 84" :d;ustablc long I
bit dia. 3/16 mains volt- I
ages 100/1 10, 2001220,
230/250.
The “STANDARD"”
Popular Soldering Iron
now reduced to  14/11. I
Replacement Elements and
Bits for both types always
available.
KENROY LIMITED |
152/297 UPPER ST., I
ISLINGTOI:C LONDON,

a charm. Simple and safe to
use. Fyll instructions. Car size
3/, p.p. 6d. ; Radio size /9.

Re@. Desian
N0.867804  Canonbury 4905-4663

Telephone : I

l-_---_-_n-----1

s L
*] 100 ohms. 10 k-ohms,

D.C. MULTIMETER KIT
Converts any 1 mA. or 500 «#A meter into a
uselul 17 range Multimeter. Complete with
instructions. The kit consists of 6 Hi
Stahility 1°, Resistors, 3 other Resistors. a
Potentiometer. and Shunt 851 or S305 ax
required. These give 10 Voltage. 6 Current.
and 1 Resistance range. Price 23'8.
ACTDC MULTIML R KI'r
As above. but with 4 extra High Stability
1°, Resistors and mghouw meter
Reutmer togivean additional 4 A.C. Voltage
Ranges. Price 43 -. Plugs. Sockets. Ter-
mma.ls Switches and Croc. Clips for above
are available.
UNIVERSAL
High accuracy for any 1 mA. or 3005 A
meter.  Only one simple adjustment to
make, no calibrating meter heing required.
Boxed, with instructions. (.uaranteed one
vear. 8505 (! mA.) covers 1. 5, 25. 100 and
300 mA. 851 (1 mA.) covers 2, 10 50, 200 mA.
and 1 amp. Price 119,
FIXED UNIVERSAL SHUNTS
For 1 mA. 100 ohm and 300 A 50 ohm
meters. No calibrating or adjustment, ju~t
wire up and use. Ranges as S51 and 8305,
Price 11/9.
UNIVERSAL 5 RANGE SHUNTS
F'or any meter in the range 50 A Lo 5 mA.
Price 11'9. details on request.
RESISTANCE BOXES
Sct of 12 Wirewound Resistors., acc.
.5%, values 1. 2. 2. 5. 10. 20, 20. 50. 100. 200. 200,
ohms to give all vatues ot resistance
from 1 to 1.110 ohms in 1 ohm stens. lor
Plug type boxes. Price 30 - per ~ot.
PRECISION RESINTORS
Any vatue. 1 ohm to 1.000 ohm.
. Burcka wound on flat strip.  Price 29,
NCE CAPACITY BRIDGES
Standards. 100 pI°, 0.001 #F, 1 rnl",
1 M-ohm, ali at 2%.

=
5

SITUNTS

racy

aceuracy

Price 9/6 per set.
‘1L L BARGAIN

h we are offering parcels of
assorted radio components. Reallv amazing
13}ue ges\i'Vulume Controls, Switches, etc..

58, Wakefield Ave,,
MASSEY, = 00

I 8, COURRT ROAD, SWANAGE,

WWW.americanradiohistorv.com

TESTOSCOPE jyains TEsTEr
For hizh and low voltage P
testing :—[-30 and 100-
850 volts A.C. or D.C

Write for interest-
ing leaflet 29F,

RUNBAKEN - MANCHESTER

SPARKS’ DATA  SHEETS

10th ANNIVERSARY

YOUNG ENOUGIH 1o be fult of tdeas and
Right v to Date
hut
CNOUGH 1o have  that  Vital
nee and Knowledge which mahes
ARKS DATA SIHEETS
The safest, Finest and  Simplest,
Ten Years and Over 100.000 satisfied users
in all part< of the World prove the claim
*SECOND TO NONE.™

ORDER NOW. EADY SHORTLY.
TWO NEW bHORT WAVERS
All-dry Battery operation. High-Sensitivity
Band-Spread Circuit<.  Latest Hddyvstone
Pluz-in Coils ensuring All-wave coverage.
Simple Cons=truction. Data Sheets 26
Each. Plus 2id. ~tamp.
singlo-valve, No. 8 W.D.X.1.
Two-Valve. No. S W.D.X.2

0oLy
N per

MANY ()'I'IH'I( DESIG AVATLABLLE,

¢ Last Month's Issue or
Send "'d Stamp for Latest List.

'S AND DRILLED
SES SUPPLIED

L. ORMOND SPARKS (P.)

DORSET.

COoMPO
Cr
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Open o zicityDiscussion

" The First Twelve Years”
IR,—Mr. H. E. Adshead, in

your issue for July, suggests
that 1 write a postscript to my
articles about the early days of amateur wireless.

He refers in particular to the possibility of any
museums or collectors who might be interested in
carly amateur equipment.

This might we!l be a matter worthy of consideration
by the R.S.G.B. and, if time permitted, I would
suggest that such a collection might be a most
attractive exhjbit at the next exhibition held by the
society.

In regard to the matter of range of reception of
some of this early equipment, both | and one of my
friends took signals from Newfoundland in 1913 on
a straight crystal receiver. 1 seem to remember that
the wavelength wis 10,000 metres !

Finally, | suggest that ** early * equipment should
be that which was in use_before 1914.—C. H.
GARDNER (Twickenham).

Valve Tester Request

IR,—Wholeheartedly 1 agree with the recent
request under ** Open to Discussion,” namely,
for a valve tester. When
1 look through 4l my
back numbers 1 c¢annot
find any copy dealing with
such an instrument ; it
does seem to have been
sadly neglected.
In my opinion what we

need is a first-class mains |} Jrom page m

R 2

f cover.

o .

Whilst we are always pleased to assist readers with
their technical difficulties, we regret that we are unahle
1o supply diagrams or provide instructions for modifying
surplus equipment. We cannot supply alternarive details
tor receivers described in these pages. WE CANNOT
UNDERTARE TO ANSWER QUERIES OVER THE
TELEPHONE. If a postal reply is required a stamped
and addressed envelope must be enclosed with the coupon

4 ,\.5:{1 Germanium Crystals
%Sf* IR,—Having recently made
‘Jr up a small local station

set for quality, 1 thought of
using a push-pull double crystal for the detector as
suggested in the July issue. I used an R.F. stage
feeding the erystal combination. The output s
high and quality excellent, but the two crystals damp
the circuit heavily. It was necessary to apply the
crystals to a centre tap and the R.F. feed to the top
of the coil through a 100 pF. condenser.

1 bought four G.E.C. germanium ungraded crystals,
which sell from Is. 6d. to 3s., and measured them.
Other experimenters might like to know the results.
1. Excellent high back res. 2. Not so good—medium
back res. 3 and 4. Almost useless ; evidently tolerance
rejects from crystals made for telephone modulators.
These are really non-linear resistances rather than
rectifiers.  The resistance is low in the forward
direction and a bit higher in the reverse direction.

As these types of crystal rejects form the bulk of
those on the market, and there is no way of telling
the good from the useless, it is better to buy the proper
branded rectifiers, probably cheaper in the end.

A peculiarity 1 noticed about two of these crystals
is that the back res.
varies. When the reverse
voltage is applied the true
back resistance takes
several seconds to fall to
its true value. This is
cvidently dué to the
storage of electrons and
must cause some distor-

5

(A.C.) operated instrument
capable of measuring mutual conductance per
volt, also ecmission on rectifiers and diodes with
A.C. voltage applied to all electrodes. This arrange-
ment would dispense with electrolytic condensers
and rectifier.—J. PEeTers (Birmingham, 26).

Radio Sales Losses

IR—As a subscriber, 1 read with interest
Mr. Gardner's letter in the May issue under the
above title.

1 recently saw an old advertisement from a 1946
handbook for a communications receiver. In 1946
this cost about £6 (to hams). How about it? I am
sure there would be a good demand if price were kept
to about £10 to £15.—A. H. MarTIN
(Wolverhampton).

Those Old Components

IR,—1 would like to see one or two circuits with
4 volt heaters included. 1know nearly all modern
technique involves 6 volt heaters, but there are a lot
of old radio sets still with 4 volt heaters and it is 1o
this junk that I refer. 1 come of the lower income
group and costly modern equipment is beyond my
pocket. It is therefore these old components that
1 rely on for my practical experience in radio
engineering. What about it, P.W. Boffins 7—P. L.
KnigHT (Heywood).

o

tion.
1t is probable that all germanium crystals suffer
from this effect to some degree so that the outputs
would be less perfect than expected.—WM. J. Law
(Ealing, W.5).

“ Noisy Reception”’

IR,—With reference to Mr. F. E. Apps's article
** Noisy Reception™ in your August, 1954,
issue, ] should like to make a few observations on the
paragraph dealing with thermal agitation (Johnson)
noise, with particular reference to the expression :(—

Erms=+/4KTR (AF) Volts.

1 should like to point out that K= Boltzmann's
constant, is given by 1.37x 10-2% joules per degree
abs. (and not 1.37x 10-* as stated). Further, in the
above expression we consider the bundwidth (in
c/s.) over which the ecquipment is operating, and
not the frequency of operation. This is because, as
the distribution of noise extends over a very wide
frequency range, the value of noise voltage depends
on the bandwidth concerned. In practice this is
measured between the ** half-power points ™ of the
particular apparatus, i.c., between the points on its
response curve that are —3 db. with respect to
maximum output.

Finally, the above expression may be simplified by
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considering T=290* K (17° C), hence we have :(—

.ERMR=4X]O'3/\/R. (AF)
where E is in microvolts
R is in ohms and
AF isinkc/s.
making substitution into this equation a much easier
process.—R. G. MatTHews (Billericay).

Amateur Transmitting

SIR,—I am not an amateur but [ would like to
say a little about the need for tests, etc., for
amateur transmitting licences.

In the early days of wireless, anyone could put
a few bits and pieces together and go on the air.
When the Titanic disaster occurred, all the con-
temporary hams got on the air, plus a few others,
trying to * help.” Result-——chaos ! This affair showed
the need, if it really needed showing, for some
international ruling on such transmissions.

Our own P.M.G. did not think up what some
moronic types consider to be unnecessary regulations
when he was in a spiteful mood. It was laid down
by international regufations.  This includes the
regulations concerning morse, 100.

A previous correspondent of yours pointed this
fact out, and that, to my mind, should have stilled
the thoughts of a fairly big proportion of those who
have since written to you.

Perhaps Hector Cole, and others like him, consider
such things as motor car licences, aeroplanc licences,
etc., are also unnecessary. Or perhaps they are
mentally still of the age which delights in using
such phrases as ** mutual admiration society,”
* licking the hand of authority,” etc. If so, they are
just too young to understand. ARCHDG. DARLING
(Glasgow).

Rotary Switch Hint
SIR,——I have a practical hint which you may
consider to be of interest to constructors.

It concerns the well-known four-pole three-way
miniature rotary switch which appears to be in good
supply. With a little modification, any one of the
following switching combinations can be made :—
2p.dw.2p.5Sw,lp.6w,1p 7w,1p 8w,
I1p.9w, tp 10w, and | p.11w., mostly types which
1 believe to be unobtainable in the miniature range
and yet very handy for use in compact items of test
equipment.

Inspection of the standard 4 p. 3 w. type shows that
a number of unused stop tabs are available, also the
wafer can be easily removed to facilitate clipping off
sliders and replaced.

By bending up appropriate stop tabs, clipping off
one, two ot three sliders (dependent on switch com-
bination required) and strapping pole tags together,
any one of the above switch combinations can be
made. Care should be taken with the 2 p. 5 w. com-
bination to ensurc that the selected slider does not

rotate over three of the original poles.—R. A, POOLE

(Newark). ,

" Mathematics and the Service Engineer”

IR,—1 read with some surprise and amusement

“the article ‘ Mathematics and the Service
Engineer ”’ (May, 1954), in which the author assumes
that a person holding the O.N.C. is capable only of
solving simple arithmetical problems and that he
requires something more. The subjects that he
suggests necessary are in fact covered in the first
year of the O.N.C.—T. Mason (Chadwell Heath).

Plastic Containers

IR,—With post-war developments in the plastics
industry a large variety of plastic containers
have become used in the retail of toilet and cosmetic
accessories, etc. | have found that by drilling small
holes in the bottoms of suitably designed boxes and
inserting terminals, useful fuse boxes and protection
caps for high potential terminals can be constructed

quickly and cheaply.—M. Bassey (Orpington).

Beginner's Guide to Radio

IR,—The first article in the new series introduced
me to your journal and also to the joys of radio
construction. | suppose the serics must come to
an end sometime, but I, for one, shall regret it.—
K. V. H. (Hampstead).

MAINS SUPPLIES FOR BATTERY VALVES
(Continied from puage 562)

3. Apply H.T. but with a milliameter and a 10 k2
potentiometer in series with the H.T. positive {ead.
The series resistance may be gradually shorted out
and it will soon become apparent whether or not the
normal H.T. current is going to flow. In a standard
four-valve superhet this should be between 7 and 10
milliamps with 69 volts H.T. and 10 to 14 milliamps
with 90 volts.

4. When checking voltages on the B7G valveholder
tags, slip a piece of insulating sleeve over the probe
(or screwdriver shaft) so that only about 1/32in. of
bare metal is showing at the tip. This will minimise
the risk of inadvertent interconnection of tags at
H.T. and L.T. potentials.

5. When first trying out a mains unit, always
disconnect the valve heater chain and H.T. leads and
substitute dummy resistive loads. (150£2 and 10 k{2
should be used in place of the valve heaters and
H.T. drain respectively in the case of the A.C./D.C.
unit described above.) Voltage mecasurements should
then be made to ascertain whether it is safe to operate
the valves.

6. Mount sockets from old batteries in the receiver.
When no batteries are available and it is desired to
run the set from the mains, the leads normally plugged
into the batteries may be safely housed in the sockets
and possible damage prevented. :

. . o Editorial and Advertistement Offiees
* Praotical Wireless,” George Newnes, Ltd., Tower House, Southampton Strest,

Tolexrams : Newnes, B;nd. London.
y Canadi

Registered at the G.P.O. for

“Strand, W.C.2. °Phone : Temple Bar 4363,

The Editor will be
wrillen on one side
for manuscripts, eve

Owing to the rapid progress in the design of wireless apparatus and Lo

we give no warranty that apparafus described in our columns is not

Copyright in all drawings, photographs and artic i in *
signatory to the Berne Convention ur?d bthe U;r o ublishedin
Wireless *" incorporates ** Amateur Wireless,”

our efforts to keep our readers in touc
the subject of letters patent,

I Practical Wireless ** is specifi reserve;
LA, _R_epraductwns or imitations of any of e lly % ey qushont the, counfries

Post.

pleased to consider articles of a practical nature suitable for publication in “ i % oo §
of the paper only, and should contain the name and alldrES?ofthc sendelr’.1 114 FrahcaL ireless.” SUCR articles should be

4 Ty effort will be made to return them if a stamped and addressed e
the Editor should be addressed : The Editor, * Practical Wireless.g Gearge Neu 4 el

hilst the Editor does not hold himself responsible
ope is enclosed. All correspondence interf,dend 1;”07
enes, Lid., Tower House, Southampton Street, Strand, W.C.2.

h with the latest developmenis.

these are therefore expressly fordidden. * Practical
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NEW! ENLARGED'! EXTENDED!

NEWNES

ELECTRICAL
ENGINEER’S
REFERENCE BOOK

JUST OUT ! This rich store of electrical knowledge,
written and compiled by 68 specialists, provides
authoritative information on new developments and
latest practice in all branches of electrical engineering.
It gives you wanted information and data immedi-
ately—there is no time-wasting or searching through
a number of books for facts you must have. Judge
the value of the work for yourself, now, without cost
or obligation.

32 Fact - filled Sections
including : Theory . Calcu-
lations 5 Power Station
Practice . Materials . Truns-
formers . Distribution
Motors . ng and Installa-
tion . Tl ti

urement Heating, Vcnnldl-
ing and Air Conditioning
Welding . Electronics . Lift-
ing and Conveying . Electri-
city in Mines, Agriculture,
Horticulture,  Aircraft  and
Automobiles Progress
Education and Training
Literature . Rules, Regu-
lations.

Many New Sub-sections
including Generators  for
© Hydro-electric Plant . Surge
Protection and Testing of
E.H.T. Transformers (special
reference to 275-kV  Super.
grid) . Testing Induction and Synchronous Motors.

YOURS for 7 DAYS
FREE EXAMINATION

2,184 pages and 32 sections on modern standard practice and
l.uest information on new developments. 2,065 Diagrams
prepared by expert draughtsmen. 280 Special Photographs.
Strongly Bound in Hard-Wearing Blue Moroquette. Size
747 x 57 Weight 3llbh,

Do not miss this opportunity of Free Examination in the
quict of your own home. Post the coupon TO-DAY.

No cost. No obligation to purchasc.

S s e o —" i W AT SIS S— G S P —" —" S— T — f—"

George Newnes, Lid., 66/69, Great Queen St., London, W.C.2

Please send me ELECTRICAL ENGINEER'S REFERENCE l
BOOK. It is understood that I may return the work within
eight days. I I keep it T will send « first payment of' 7s. 6d. I
cight days after delivery, and 10s. 0d. monthly thereafter, l
until the sum of £317s. 6d. has been paid. Cash price
within eight days is £3 12s. 0d. ]
1
I
I

Place X where it dpphes

1 Houscowner l
OCcuUPAtioN. civiviiieniierrnesisiones U —
Terant ‘

Your T
SIZNALUTE. ...t vvrrsiieiiieaareeesanenns Living with Parents

)
|
)
)
|_:onr\f;2unr‘ B Sy 2™ EERB 29 | Lodging Address _:
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Model 120A

multirange
universal meter

A precision made 19-range instrument, versatile, sensitive,
yet sturdy enough 10 give long Service.  Accurate moving
coil meter with 2un. scule and knife-edge pointer
Instantaneous osverload protection,

Sensitivity 1,000 o.p.v. A.C. and D.C.
RANGES
Volts D.C. 0-.25, 0-10, 0-50, 0-250, 0-500, 0-1,000, 0-2,500.
Volts A.C. 0-10, 0-250, 0-500, 0-1,000, 0-2,500.
Milliamps. D.C. 0.1, 0-10_ 0-50. 0-500.

Resistance.  0-2 000 obms  0-200,000 ohms.

Cun be extended to 20 megohms.

£9 .10.0

or £1.8.6 depesit and 10 monthly payments of 18/2.

OTHER TAYLOR PRODUCTS : 4 selection of 4.C.]

D.C. Testmeters Srenal Generators 4.C. Bridves

Crenutt Analy sery Cathode Rav Oscillographs Hgh

and Low Range Olmunerers @ Ouiput Meters Insulation

Tessers Movine Cotl Insiruments © Vahe Testers
V. Test Gear . b olume Unit Meters,

WRITE FOR CATALOGUE.

TAYLOR ELECTRICAL
INSTRUMENTS LIMITED

Montrose Ave., Slough, Buckinghamshire
Slough 21381
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572 _ PRACTICAL WIRELESS

Sggtember, 1954

THE «“SUPEREX”

BATTERY PORTABLE

4 VALVE SUPERHET
L-M WAVE

A really magnificent portable receiver which you can easily
build in time for your holiday or week-end runs in the
counmtry. Very handsome design and soundly constructed in
every respect., Covered in two contrasting colours of the
latest high quality I.C.L. Plastic Skin, which is very hard wearing
and damp resisting. The receiver is a 4 Valve Superhet,
which ensures the best performance. No trouble has been
spared to ensure that this receiver will be equal to any of the
ready-made models selling at around £20.

All brand new components. Valves, Chassis, Resistors,
Condensers, etc., etc. Cabinet size 10lin. long by 83in. high
by 5in. deep, available in-various colours.

Complete Building Cost Approx. £7.15.0
Send for * Superex Construction Booklet,”” which gives
complete assembly instructions with theoretical and practical
diagrams, Price /6. This is credited, if components are
purchased later..
TERMS.—Cash with order or C.O.D. Extra charge for C.O.D.
Please add postage.
OPEN.—9 a.m. to 6 p.m. Monday to Saturday ; | p.m.
Thursday.

SUPERIOR RADIO SUPPLIES
37, HILLSIDE, STONEBRIDGE, N.W.I0.
Phone : ELGar 3644

WE PPAY TOoP PRICES
ronr

AMERICAN SURPLUS ELECTRONIC EQUIPMENT
1LOOIK AT THESE EXAMPPLES
For equipnient in good condition

Receiver, Roi’APIMG complete oo oo

Transmitter, ET43 5 “110
Seanner. RCM o o o o .. ... £100
TS13 oo ... £100
Fregueney Meler, TSl7a/U o .. £80
requency Meter, BC221.. o oo .. %28
e e 225

(omrnl Box. 23270 . . . £5

We pay similar remarkable prlces fnr —_
R]I;((:;;;\'l RS, RIIVAPRS,  R5’ARN7,  ARSSD, BC1033.

ARCL, ARC3. TCS. BC800. RTI/APN2.

. T1UVAPN3, ARTI13.

IDl'l APNS. BCl151, BC1152. T-81A.

unit with prefix * TS " and 1E19, 1-208, 1-100.
Bgll)’al. BCl142.

NITS,

C1148.
A34. RA12, RAS2, RAB8, RA%, MGI49,
PEL58, DM28

E98, PUIS.
TUNING UNITS. TNI7, TNIB, TN1S, TN54. TUS7, TU58. TUS9.
CONTROL, GEAR. BCI150, BCI1145, JBOL. JB95. JBY8, JB192,
C45-ARCI.
And almost every American made unit even if not mentioned
above. Phone us immediately, transfer charge.

TO OVERSEAS BUYERS

We have the largest stock in Europe of American Government
surplus electronic equipment and we would be pleased to quote
by return of post against your enquiries. The following are a
few examples only of the equipment which we can supply

from stock
ET4336 Transmitter.
SCR720C Search Radar, complete.
BCIHB Receiver.
Deal with the hrm that has been eécablished for twenty-five

years,
ALTHAM RADIO (COMIPPANY
JERSEY HOUSE, JERSEY STREET, MANCHESTER 4, I

Telephone - Central 7834 5'6.

CAPACITY RESISTANCE BRIDGE CR50

measures 10 pFd to 100 mFd and | ohm to 10 megohms in 4 ranges.
Neon leak test for condensers. Balance indication given by magic
eye fed from high gain pentode. Housed in similar case to VV50.
Mains operated. Complete with valves and instructions.
ONLY £6.19.6, plus 4/6 carr.

VALVE VOLTMETER VV50

measures 0-2.5, 5, 25, 50 and 250 volts D.C. (5 ranges) with input
impedance of Il megohms, that is. over 4.4 megohms per volt
on lowest range. Direct readings are given on a standard 2lin.
meter having 100 micro-Amp. movement. A special three way
probe unit which is supplied enables R.F. and A.F. voltages to
be measured having same ranges as for D.C. Designed for bench
use with case and panel of I8 gauge steel finished black crackle.
Complete and ready for use from 200/250 volt A.C.

ONLY £7.19.6, plus 4/6 carr.

SIGNAL GENERATOR $G50

covers 100 kc/s to 80 Mc/s in six ranges on fundamentals (not
harmonics) either unmodulated or internally modulated with
400 cycles. Uses EF91s and SenTerCel rectifier.

ONLY £7.19.6, plus 6/- carr.

if not satisfied with the instrument it may be returned within
three days and origina! remittance will be refunded in full and
without question. WE are not out to catch the public with
junk components in flimsy metal cases with poorly printed scales
and sold by means of misleading advertising.

Sole London stockists—Charles Britain (Radio) Ltd., I{, Upper
Saint Martin’s Lane, W.C.2. (near Leicester Square), -

Sole Australian representatives—Electro Chemical Engineering
Pty. Ltd., Burwood Road, Hawthorn, Victoria.

Also obtainable direct from the manufacturers.

Please send stamped addressed envelope for further de:ails.

GRAYSHAW INSTRUMENTS

54, Overstone Road, Harpenden, Herts

FOR ONLY 20/- DEPOSIT

YOU CAN SECURE THE EQUIPMENT YOU NEED!

The balance can be paid by 8 cqual monthly instalments as

shown. In addition we offer 18-monthly hire purchase terms :

thus you have the alternatives of 12 or 18 months H.P. or
Credit Sale purchase

This is the M.O.S. PERSONAL CREDIT PLAN. and is

available. not only on the equipment selected. but on any other

proprietary merchandise available and advertised.

TAFE RECORDERS CED S
DECKS & &b b Tost. Inat.
ACCESSORIES e daat of of
: “n - t of (Instalments are moathly)

i
‘BEditor’ Recorder . £47 5 0 132'6 £1515 0| 60'- 42/-
Grundig TKe thmder £68 5 0 189 - £22 15 0 86/6 , 59/ -
TO0L . £84 0 0, 230 - £28 0 106’9 1 728
Baird Soundmaster |
Recorder .. .. £68 5 0]189 - £22 15 0, 83'6 59/
MSS Recorder ... £9915 0.273- £33 5 o‘ 126/3 | 86/~
Vortexion 2 Recorder £ 0 0/230~ £28 0 0/106/9]72
Ferrograph 2A Recorder £79 16 01220 - £26 6 8,101/7/69/3
Truvox Tape Deck £23 2 0| 63/6 £714 0‘ 20/-119/6
Wearite 2A Tape Deck  £35 0 0' 94- £1113 4 46/6 ,31/6
B Tabe Deck  £40 011076 £13 6 8 51'-135/-
Lane Tape Deck ... £1710 0‘ 6-, £516 8 22-'153
Burgoyne Oscillator .. £2 ¢ 0/ — | 14 0 4- 3-
Grundig Moving Coil | i |
Microphone for TK9 .. | £6 6 0 18-' £2 2 01 10~ V-
Truvox Radio Jack . ’ £3 11 — g1 6 8 - 411
Vortexion 4 Channel . | ] |
Electronic Ml\(’r . £36 15 ol | 98-'£12 5 o' 46'9 33/-

Low Deposnt long repavment pcnods now available after I|f!mg of
restrictions.  Ask for Details.
Carriage and packing are extra. Send S.A.E, for lists.

e & G MAIL ORDER SUPPLY CO. The Radio Centre

M o S 33, Tottenham Court Road, London, W.I.
¢ onde Telephone : MUSeum 6667.
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B September, 1954 PRACTICAL
SOUTHERN RADIO’S WIRELESS BARGAINS

TELESONIC 4-Valve Battery Portable. Complete with Hivac
Valves. In Metal Carrying Case. Simply converted to Personal
Portable. £2 including Conversion Sheet.
TRANSMITTER-RECEIVERS. Type ‘' 18" Mark Il COM-
PRISING SUPERHET RECEIVER and TRANSMITTER. TWO
UNITS CONTAINED 1IN METAL CARRYING CASE. Complete.
2—4Vla|\//;s. BARGAIN CLEARANCE OF REMAINING STOCK,
/10/0.
RECEIVERS TYPE “ 109.” 8-VALVES WITH VIBRATOR
PACK FOR 6-volts BUILT-IN SPEAKER. |.8 to8.5m/cs. Contained
in Metal Case. Perfect. 100 ONLY, £5. Bargain Clearance of
Remaining Stock.
BOMBSIGHT COMPUTERS. Ex-RAF. New. Contains
Gyro Motors, Rev. Counters, Gear Wheels, etc., etc. Ideal for
Model Makers, etc., £3/5/0, plus 10/- carriage.
CRYSTAL MONITORS. Type 2. New in Transit Case. Less
Crystals, 8/- cach.
LUEBRA HOLE CUTTERS, ADJUSTABLE {in. to 3lin. For
Metal, Wood, Plastic, etc., 6/6.
RESISTANCES. 100 Assorted. Uscful Values, Wire end, 12/6
per 100.
CONDENSERS. 100 Assorted. Mica, Metal Tub, etc., 15/- 100
PLASTIC CASES. l4in. by 10in. Transparent, ldeal for Maps,
Photos, Display. etc., 5/6.
STAR IDENTIFIERS. Type ! A-N. Covers both Hemispheres.
In Case, 5/6.,
CONTACTOR TIME SWITCHES. Complete in Sound Prool
Case. 2 Impulses per sec. Thermostatic Control, /6.
REMOTE CONTACTORS for use with above, 7/6.
MORSE TAPPERS. Standard Type ex-Govt., 3/6. Heavy Duty
Type ‘D', 8/6. COMPLETE MORSE PRACTICE SET with
BUZZER, 6/9.
DIMMER CONTROLS. Bakelite. Wire Wound. New, I/3 each.
MAGNETIC RELAYS SWITCH. Bakelite, 5 ¢/723, 2/6 each.
METERS AND AIRCRAFT INSTRUMENTS. Only need
adjustment or with broken cases. TWELVE INSTRUMENTS
(including 3 brand New Aircraft Instruments), 35/- for TWELVE
ITEMS.

Full List of RADIO BOOKS, 21d.

SOUTHERN RADIO SUPPLY LTD,
it, LITTLE NEWPORT STREET, LONDON, W.C2
GERrard 6653.

DIRECT FROM THE
MANUFACTURER

DULCI RADIO/RADIOGRAM CHASSIS

Built to Highest Technical Standards
FULLY

GUARANTEYIL
All chassis 11kin.
X Tin. x 8lin.
high. Lates:s
type valves
GCBE6, GBAG,
GATE, GBWSE,
6X4, Flywhecl
tuning. Negative
feedback over
entire audio
section. En-
graved  knobs.
3 tone positions
for radio and
gran.
For A.C. Mains 100/120

and 200/250 volts

)

Model B3.—Long. T edium. Shor
e o OutRuiL 54 wats £12/12/0
Model BS.—Plus Puil Stage

o D vt it G watt £15/15/0

Model B3.— ble Feature with P/Pull & R.F.
Mm ‘ . S g“.;e:. I7 \.;z;l\:;sf ‘i)/;utdpult [ waEiLSl £1 8/1 8/0
iel —Six Wavebands, .» l.ong, "t
ouct v6 (:;‘lian(;;;:r':':a%t) 5 v:lves. (())m.put &?l\v.£1 5/1 5/0

Model BG-—(I;{;I% Pu<h Pull Stage £18/18/0

Mouel BS alv utput 6 wac]t’ Tl £ S
Model —Doubie Feature with P/Pull & R.F.
Stage. 7 Valves. Outbut 6 watt £23/ 2/0
ALL PRICES TAX PAID Y
Escutcheon for 8in. x 5in. dial, 4/9 extra. Matching speake:
type 3 ohms. 8in. or 10in, avallable. € i under
hach guarantee conditions against red Free particulars
from the manufacturers.
THE DULC!I CO. LTD.,
99 VILLIERS RD., LONDON, N.W.2. Telephone : Willesden 7778

ttanee.

RADIO BARGAINS—

NEW, SURPLUS, CLEAN COMPONENTS

SPEAKERS.—5 in, P.M. Boxed. 15/6. 5in. M.E. 1.000 ohm field
with Pen. trans., 15/-. 6kin. P.M., 15/6. All ahove 2-3 ohm.
RADIO COILS.—Crystal Set Coil, 2/8. H.F. Coil, 4/-. T.R.F.
Pair, 8/-. These are all midget Polystrene type and are supplied
boxed with suggested circuits enclosed. We stock also : Denco,
Osmor, Weymouth, Wearite.
SPEAKER TRANSFORMERS.—New Goodman's Standard
Pentode type, 4/6 Triode type. 30 :1, 3(8 Midget Mains Pentode.
3/9. Super Midget Battery 154, 354, DL92, etc., 5/-. 6V6 Pipull
Elstone MR?, 18/9.
MISCELLANEOUS.—Pair of test Prods, 1/9, 2 gang .0005 mfd..
@/-. Crystal Diodes, 1/8. Tyana Soldering Iron, 14/11. Adeola
Pencil Bit Iron, 25/6. Henley Instrument Iron, 18/8.
ROOKS.—Radio Servicing Instruments, 4/8. How To Make Eiec-
tronic Gadgets, 3/8. T.V. Fault Finding, 5/-~. Personal Receivers
and Power Packs. 5/-. The Oscilloscope Book. 5/-. Book of Valve
and Tube Equivalents, 5/-. Valve Data Book No. 1, 5/-. No. 2, 5/-.
HIGH STABILITY PRECISION RESISTORS.—} w., 2°% 100
ohms to 2 mg. (preferred values), 1/@ each. i w. and } w. Standard
Resistors, 4d. each. Midget, 6d, 1 w., 8d. Wirewound 7 watt max.,
2/3. 10 w. max. 2/9. (Up to 10K only.)
DENCO COILPACKS.—CPY/L, 33'4; CP4/M, 33/4: CP3:500,
42/8. Boxed with Circuit.
VOLUME CONTROLS.—Long Spindles. less switch, 2/6. With
S.p. switch, 4/~ D.P. switch, 5/8. (Any standard value) Wire-
wound Colvern Pre-set type CLRY0l, 250 ohms to 30K, 3/2 each.
Midget Wirewound for L/speaker controls. 25 ohm, 100 ohm, 50 0hm,
5/6 each.
ELECTROLYTICS.—New. Wire-end. 8 mfd. 450 v., 2/6. 16 mfd.
450 v.. 3/6. 32 mid. 500 v.. 6 8. Special Otfer of French 8 mfd, 500 v.
1/8 each, four for 5/-. 100 mfd. 25 V., 4,-. 25 mid. 25 v.. 1/6. 25 mfd.
A v., 1/6. 50 mid. 12 v., 2/-. 50 mfd. 30 v., 2/-, 8-16 mid. 450 v., 5/~
8-8 mfd. 500 v. (chassis tvpe), 4/6. 16-21 mfd. 3% v , 5/6. 2 mid. 350
v.. 1/3. Special Offer ; Italian 8 mfd. 500 v. Card Tubular 110 ;
* 10 |

Box of 10 17/6.
ES.—8X5GT 5'6. 6V6G, 7/6. 6U5 ¥/-. fBWS, 8/-. MS PEN.

5i-. 6K7(, 7/-. 6K7GT, 7/8. VUA, 8/-. 6AMS. .
CONI tS.—.0001. .0002. .0003, .00L, .005, .01, .02, .05, .1 mfd,,
6d. each. .25 mfd., .5 mid., 1/- each. .5 mfd. 400 v. (large type),
8d. each, 5/- per doz.

Price Booklet of Bargain Components 8d.
Valve List or Quotation S.A.E.

Post 6d. up to 5/-, /- up to £1, 1/6 to £2, C.0.D. (over £1).

RADlO SERVlClNG CO. 82, Si)ll"’:"l; li.’kyl“l?'v(vfslll():\l).

EALING 5737, Next to South Ealing Tube Station

SAFEGUARD YOUR SET ECONOMICALLY

ERSIN MULTICORE SOLDER
makes ¢rery electrical connection 1n Thlng 1
8 . = 3 o

your equipment a sound. permanent filer] ey URES o
joint. Countless jubs—construction, n::b"ﬂl'l'}_' FL
repair—can be done with one S'- Ux i
carton, And, because ERSIN MULTICORE Size 1
contains 3 cores of extra-active, non-corrosive Ersin Garton
Flux to prevent oxidation. "dry” and H.R. joints, it solders instantly,
without trouble, waste or extra flux. Get a carton today.

B _ MULTICORE SOLDERS LTD.
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS - BOXMGOR 3636

www americanradiohistorv com
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PRACTICAL WIRELESS

Septamber, 1954

| roctitier and kmi
14°6 :

PLASTIC CABINET as itlustrated,
114 x 63 x S¥in.. in walnut. cream,
or green. ALSO IN POLISHED
WALNU'I complete with T.R.F.
chassis, 2 waveband scale. station
names, new waveband. backplatc,
drum.  pointer, spring.  drive
spindle. 3 Knohs and back, 22'6.
P. & P, 36.

As above with Superhet Chassis
23/6. I &P 36

As above comblete with new 5in.
to fit.and O.P. trans., 35 -.
Superher Chassis, 36 -.

speaker
P. & P.3% with

P & P. 38

Usged metad rectifier. 230 v. 5
I'anz with trimmers. 8 6 © M. & L.
¢oils. 5 - : 3GovL. valves, v hand circuit,
46 : heater trans. 6/~ . volume control
with switch. 3 6 . wavo-chanze switeh.
2-:32x32mld.. 4 - : bias condenser. 1/- :
resistor kit, 2-: condenser kit. 4-

MoK L Superhet Coile with circuit, 6 6 ;
fron éoved 465 1F=. 76 : min. gang. 5'6 ;
th switch, 4i-

voiume umuul wave-
hange swi 24 hea or trans.. 7 6 :
v 8. X Govt. valves. metal
dinde  with circuit,

NGimfd.1-; 16x16mid.. 33 ¢

vonden:er kit (7). 716 resistor kit
i1 386

Al dey AL nnlns Dattery unit. 200 250
v. Metal ¢ i 3in., by famo
manulact O(p()v‘abmg Westing-
house 'netal re*tiﬂem 3 300 mafd.. 1624
mid. mrins trans.. $ sm thing Chokes

Zhamp. P& P

COMPLETELY BUILT
SIGNAL GENERATOR

outpul M v 10 mA., 1.4 v,
9 39 8.

co"ernne 120 Ke <520 Kes., 300 Ke's-
I SKK) Ko =275 ~Me 2.75

lu =4, l\ » Mea2 Mes, 17

AMe =0 Ale's. mb Mc's.-75 Mc'=. Mgtal
aze 10 x 61 x 4!in., size of scale 6 din..

¥.C. mains 230 )
Internal nmdulation«ncpﬂ to a depti
of 3 diodulated or unmodulated R F
‘uLpul C‘run ously variable 100 miili-

2valves and re tifier.

W, and mod. switch, variable
AF. outpiut and moving coil output
mefer. Black craelkle finished casc and
white panei, £4:19 6. or 34'- deposic and
3 montinl ost, and

PAVMIENTS Ut 25/
Packing 4- extra.

ight impedance plasile pe cording tie
by famous manu[a*mrer 1.200 fect com-
plete on spoo‘ 1 P. & P. 1/6. 600 feet
8/-. P-& p.

Terms of business ! Cash with order.

Hours of Business :

Dispa(ch of aoom within tihres
not stated, please add 1/6 up to i0

D. COHEN,

I'r. 200'250 .. secondary 3. 4,

',3‘\‘ 12 15, 18, 20 23 and 90 volt at2amps

18

|Nll|n|h"ﬂ vaNO 200 mA., 6v.5amps.,
v 776

Ilvnll-r Inulsfo . Pric 230-250 v,

6v. 14 amp., 6'-: 2 v. 2! amp.. .):-

B AEAINS CI‘AI\GF'OIQ\II ns agsis

mounting, feet and voltage panel Pri-

maries 200 2::(

3100350 5 mA.63v.3a. tap 4 v. 6.3 V.

136

oSOOBﬁOTOmA 4v.5a. 4v.25a.CT

& I*. on above mansformen 2
:")000)00 120 mA 4yv. CT.4a.4v.CT
a. 4 o

5 5 1a.. 39'6.

& 1’ oo the above tlansfm mers 3/-.
32 mfd.. %0 wke 2=
16 X 24330 whe 4-
13
36
46
59
....... 3/9
WKEg. o ]

x 32 mtd.. 450 wkg ‘and 25 ml’d.

25 wk" ,,,,, 66
25 mid.. 25 wkg, 114
”’10 mid.. 12v. wl . 1-

6 mid.. 500 wke. wire ends 38
B mid.. 500 v. wke.. wire ends 26
8 mrd.. 350 v. wky., tag ends . i8
50 mid.. 25 v. wke.. wire nds 19
100 mifd.. 330 wke. . 4i-
100200 mid 96
16--16 mid.. 350 wkeg. . .. 313
Ex Govt. & mfd \.0() v. wke.. size i

3 x1¥ 2for ... e 26
60+100 mfd., 280 v. w k{8
16432 mfd |, 350 wkg 8 -
50 mid.. 180 wke 19
55 id.. 220 wke 16
8 mfd., 150 wkg. 16
604100 mfd.. 280 wke 86
50 mid.. 12 wk . 11d.
32+32 mld min.. 275 whe. L Tl
i) mrd 50 wke. 8 mid.. wksg.. wire i
Nlnlatum wire end< moulded 00 p

300 pf.. and .001 e Fd.
CONSTRUCTOR'S PARCEL. comnrix-

g chassis 12! x B x 2in.. cad. plated 18
yRUZE IF and trans. cut-outs. back-
phte 2 supporun',r bracicets. 3 waveband
new wavelength station names.
bizc of scale 11} x 42m drive spindle.
drum. 2 puitey=, pointer. 2 bulb holders,
paxolin international ocml valve hoiders.
;l\no‘xs and pair of 165 I¥s. 16 6. 3

ANABOVE. but complete with 16416 mid.
wker. and seml shrouded drop thro’

250-0-250 60 m 6 v. 3 amp. Pri. 200-250,

and lwln-"anz 316. P. & P.

Teimmers, 540 pf.. &d. : 1() 100, 10-250

‘0—40{\ pi. 104,

SerMsieaT ceystad diode,

1 8. pust paid.

[} CENERRATOR 4070 Me's,
direct cnnbration checks frame and line
time base. Irequency and linearity.
viston channe! alignment. sound channel
and sound rejection circuits, and vision
channel band width. Stiver plated coils,
black eracl.le finished case. 10 x 67 x 4{in
and white iront panel. A.C. nnlns2on 250
volts. This instrument wilt align any TV.
recelver. Cash price. £3.19.6 or £1.9.0
deposit and 3 monthly payments of £]1.
Post aud packing 4.- extra.

TV, CONVERTEG for the new com
mercial staglons. complete with 2 valves.
Frequency :—can be set to any channel
within the 186-196 Mc’s. band. I.F. will
work into any existing TV. recelver.
designed to work between 4268 Mets.
Senslt.lvlty 10'Mu v. with any normal TV.
set. Input :—arranged for 300 ohm feeder.
80 ohm feeder can he used with slight
reduction in R.F. gain. Circuit EFgo
as local oscillator. ECC81 as R.F. amplifier
and mixer. The gain of the first stage,
grounded grid R.F. amplitier, 10db
Requires power supply of 200 v. D.C. at
at 0.6 amp. Input filter

% mA,63v. AC.
ensur lng complete freedom from un-
2 simple adJustments

wanted signals.
onlv. £2.10.0 Post and packing

days from_receip!
up to &1, and 26 up to £2.. All

of order.
enquiries S.A.E.

RADIO AND TELEVISION COMPONENTS
23, HIGH STREET, ACTON, W.3.

Saturdays 95 p.m. Wednesddys 9-1 p.mi. Other davs 9-4.30 p.m.

b x 3
s. Scale and 2
9 v. und T4 v,

M. SPEAKESR to fiL above, 10 -
.ture outpul transform: . 5= Minla
ture wave-change switch. 2 - Miniatur

1-polc 4-way used as Volume and O
2 BiG valveholders. 24. Mijdge

twin gang . dia.. n. long and pate
mediuin and long-wave T.R.} ¢oi ls 1in
long x tin. wide : comblete with 1-vai
‘all-dry malns and batiory cirey
Condenser Kit. cotaprising 1l miniature
condensers. Resistor Kit, comprisivg
egistors, 4 6. 25 v 20 mid..
16. & P.26. Va]ve: to sujt above 10 -
en. Point LU Point & Iring Diawrarn o

culd lool: when assen
olves inserled.

View of chass.s as it u
d wilh

LXtengion spesker cabinel, in omr.wb
ing walnut veneers. size 15 x 1040 {
take 6! or #in. speaker. 17 8. P. & P2

Volume Coatrols, Long spindie lers
switeh, 50 K.. 500 K.. 1 mes.” 26 each.

& P.odd. cach.
Volime Controls, bong spindie and
switch. ;. 4. 1 and-2mew.. 4'- each © 19
K. and 30 K.. 36 each. ! and 1 meg.. long
witch. mintature,

spindle, double pol
8-

Standaed Wase-clha
way, 19 5- mle way
2-pole d-way 4-pole 3- wa0

-t-\\\ Tiehes, 4-pole
53 6Mlnmwrc

\uln-lmlch-r\ Paxolin ocial. 4d. Mou;
wved octal, EF30. Til. Moulded BTG
T Loemlampnono. 7d. Locta! pax.. 4d.
Mazda Amph.. 7il. Mazda pax.. 44. BgA,
BIA amphenol. 4. BIG with screening
an. 1.6, Duodecal paxelin. gl.

1= .0005

5 e Candensers.
ith rrimmers, 6/6.

glil'u‘l'| -00087 dust cover and ti immeys
B

P MOSPEAKERS with less
trane. trans.
3iin - 13/6
5in. .. 16'6 12'6 | ]
g,xxlm = 2{.6/6 12/8 |
. . - - v
10in s

1. 1
Post and packing on each of the abcu%6
'8 extra.

RADIOGRANM CIEASSES.—5 valve ALC
D.C. 3-way band superhet 195 2655 volts
10-49. 200 550 and 1.000-2,000 mesres, Ay-
whecl tuning frequency, 470 Kjca {ron-
cored coils and (Fs  Size of chassis,
13 x 64 x 2§. Complete with valves and gin.
P.W. speaker. p. & p..5/-, £8'17/8.

Where post and packing charge i

List: bd. each.

(Opposite
Gravada Cinema

vricanradiohictory com
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