r"“":v"" - h'_ =2 e R T —;‘_=¢—'t=l'-rll.§‘ == _,:_—"tm. 5 T

© PICTURE FOCUSING “a

EDITOR

7ﬁEWﬂES'PUBLIEATION
Vol. 3 No. 30 NOVEMBER, 1952

FEATURED IN THIS ISSUE

Using I2in. Electrostatic Tubes Servicing Without Instruments
From VCR97 to ACR2X Pre-detector Stages ==
Low-noise Pre-amplifiers Converting to a New Channel




i PRACTICAL TELEVISION ___November, 1952
D. CO =
measure
. HEN |-

RADIO & TELEVISION COMPONENTS
%MOOTIll]\iG CHOKE. Five Henry 250 mA. 50 ohms, 6/6.

T.V. COILS, wound In ;\tnmlnium Canm, size 21 x {, with former
and iren dust core,

FRAME 0S¢ IL],AI(}R TRANSFORMER, 4/8. P. & P, 8d.
B7G VALVEHOLDER with screening can, 1{6

“FA?RPTI}%PZ%;GNR MER. —Pri. 230-250 Bec. 2 v. 2}
amp., 5= Pri. 23 v.Bec. 6y, 1l am 8*- P. &P {= Primar
230-250 v. Sec. 2, 4 or Hvaﬁamb.{‘rﬁ b &P, 1/~ A £ ¥

SMOOTHING CHOKE, —150 mA, 2 chrv 3.'0. P. &P, 1/
P.M. FOCUS UNIT.—Any 9in_ or 12in. Tube, except Mazda 12.
Btate Tube, 126, with front adjustment, 15/-. For 12in. Mazda,
15.-— Simtilar to above, with (ront adjustment, 17/6. P. & P., 1/6
\l.ﬁl'\lh TRANSFORMERS :
Primary 00-250 v. I'. & P. on each, 1/8 ex
ﬁt’-ﬂ-m 80 mA, b v.3amp, 5 v. 2amp, aemt mmu'decl drop-throueh,
o-0-250, 60 mA, & v. 3 amp, uwight. mounting, 12/6.
250-0-250, 8) mA, 6 v, 4 amp upright mouum ng, 14/-
B00-0-800, 100 mA,, 6 v. damp., 5v. 24 25/,
850-0-350, 10 mA., 6 v. 2.5 a&Mmp., 5 V. 23:1111 14/6.
Nemi- shmua(lnd drop-thtough, 260-0-380 80 mA., 4 v. 6 amp., 4 v.
amp
mA., 4 v. § amp., 4 v. 3 amp.,, drop-through, 21/
maﬁﬂ-{}-tam. lfiﬁe mA., 4 V. % amp., 4 v. 4 amp. Upright or drop-through
ounting -
Primary 230 v, &ar'ondargmzm-u—mo v. 3 mA, 8v, 1 nmp« 88
Tran-srormvr I'rimary 250 v. Secondary 3, 4, 5, 6, 8. 9, 10, 12,
15, 18, 20, 24 and 30 v. at 2 amps, 13-
280, 250 mA, B v. Bamn 5 v, Jamp, semi-shrouded, drop-through
with fuse. P, & P., 29/
Tube supporting Rramkoc in 18 gavge cadmium-plated steel, size
84in. x 4iin., with 37in, diameter cut-out complete with 12in. Tube
supporting L'la.mps 2,
Frame ontg\lt Lrnnsformer 10 Henry matching 10-1, 98
Auto- woun be uzed in the Viewmaster, IL.T. 280 v. 360
mA. 4 v. 3 amp., -lv 3amp., 2v. 3 amp., 2 v. 3 amp., 10/, p]uf-l!&
st and packing.
in. White mhher mask with armour-plate glass 1% ; 12in, Cream
rubber mask with armour-plate ghu:‘: 15i-; 15in, Rubber mask, 15/-;
12in. Armour-plate glass, 4/~ | 9in, Armour-plate glass, 8-
TV CHASSIS,—Size 07 x 91 x 3. 14 gauge steel cadmium plated.
complete with five coil cans, size 1iin. x lin,, with i:oned cored
former. These are wound for television frequﬁncy. 88.P. &P, 1/6.
8lin ENERGISED TELEVISION SPEAKER by Plessey Field
resistance 68 ochms with Humbuckinﬁ coll. Will pass up to 300 mA.
Hequire minimum 200 mA, to energise., These are c.heaper than a
TV choke, 96 each, 2 [or 18/-,
TV WIDTH CONTROL 3/6.

“

EX.-GOVT. MARCONI CR 100. Cornmunicathm Receiver
Coil-unit, Frequency Range, 60 ko's to mce. in 6 Bands,
g_?rélm?te&w})th& Four G:ms "I‘un!ns Condenser 5 LF.5, B.F.O.

WATERIIOUSE 5in, L‘c‘l‘b'\‘}ll)'\f %PL-\]\LR. complete with

wolume control, in gold and en, 22/8. & P, 1/~

WALNUT BAKELITE C AB]'\’EI‘, eize ]?! x 12 x 8in., comrlete

with 3-wave band scale, size 8 x dlin, 5 valve :,uperhct chassis
with LF, valve holder and transformer eut-outs, pointer, drum.

drive spindle, 4 knobs, 2 scale clips, 3 pulley wheels, two brackets,

scale pan and back., Despaiched to Epgland. Only 3l/-, post

paid,
CONSTRUCTOR'S POLISHED CARBINET, size 10 x 63 x 5in,
approx., supplied in flatled form, grooved and rea.dy to glue
together, Complete with plastic front, 3-valve chassais, size 8 x4 %
1lin., tuning scale, back-plate and back. Two knobs not supplied.
10/-. P. &P, 1'6.
TWIN-GANG and pair of T.R.F. COLLS to suit sbove, §/8.
B.T.H. CRYSTAL DIODFE, wire end, 2/3 post paid.
14 YDS., PUSH-BACK CONNECTING WIRE, 1/6 post paid.

.M. SPEAKERS

Closcd  field

vnth trans less trans,
= 15

2in. .. e . 6
T L o 38
B . . e - . . 18."6 12/6
gin, .. o ‘ . 16/6 128
Biti. .. e . 186 15/-
1tin, 25/

Fosy and packing on egch of thaabave.i

TERMS OF BUSINESS : CASH WITH ORDER.
DISVATCH OF GOODS “TT%‘E{DER DAYS FROM RECEIPT OF

Orders under £2 add 2/-, Under £1 add 16 pest and packing.
All enquiries and lists, stamped, addresscd envelope,

23, HIGIH S¢., ACTON, W.3

(Uxbridge Rd.) Acorn 5301,

any resistor up to 5

megohms ? 'F No-r

it"s our guess that you
have £3 worth of good
|

value lying idle.

DO YOU

check all your components
beiore building new gear !

IF NOT

we'll bet you often get
" seme disappointing resules,
Only one component of the
wrong value means poor
performance,

THE ANSWER

is, of course, a Res./Cap. Bridge to e each part quickly.
THE RADIO MAIL 30/- RES./CAP. BRIDGE KIT IS
THE BEST RADIO VALUE OBTAINABLE TO-DAY
5 megohms—50,000 ohms 50 mid.—2 mid.
100,000 ohms—1,000 ohms 1 mid.—.0] mid.

1,000 ohms—I0 chms .01 mfd.—.0005 mfd. (500 pF.)
NO E‘:‘.'IBMTING' An accurately calibrated panel with
each kit.

NEVW COMPONENTS. Ctpecially selected for accuracy.
EASILY ASSEMBLED. Instructions, circuit and diagrams.
Part post & packing 1/6.

I!nlllti MRIL, &l i witn S encutries, plesce

The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

rULL ALY, Jvru(, oy

Designers of television constructor
sets know that the efficiency of
their equipment depends on the
solder uscd by the constructor—
that’s why they recommend Ersin
Multicore for trouble-free, waste-
free soldering. Ersin Multicore, the
only solder containing three cores
of extra-active, non-corrosive Ersin
Flux, is obtainable from all leading
radio shops. Ask for Cat. Ref.
C.16018, 18 S.W.G. 60/40 High
Tin Television and Radio Alloy.
The size 1 Carton contains 37 feet
of solder, costs 5/-.

Ersin Multicore Solder’

In case of difficulty in obtaining supplies, please write 10

MULTICORE SOLDERS LTD., MULTICORE WORKS, MAYLANDS
AVE,, HEMEL HEMPSTEAD, HERTS. ® Boxmeor 3636 (3 lines).
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CAN SUPPLY ALL

RECOMMENDED COMPONENTS
FOR THE

“VIEWMASTER”

LONDOH — SUTTON COLDFIELD — HOLME MOSS
KIRK o’ SHOTTS — WENVOE

Specified Components by :
T.C.C., W.B., Morganite, Bulgin, Westinghouse,
Belling, Wearlte, Mullard, Mazda, G.E.C,,
Ferranti. Tallon and W.B. Table or Console
Cabinets are also available.
Send 7/6 for the * Viewmaster Envelope,” which
gives a complete description of this Televisor, includ-
ing Assembly Layouts and Component Price List.

Our NEW STOCK LIST is now available (price 9d.)
Brief details are given of the various KITS OF PARTS
we are able to offer for the construction of many types
of Radio Receivers, Battery Chargers, * Alidry " Battery
Eliminators, and ‘' hundreds '' of Wireless Components.

STERN RADIO LIMITED
109/115 FLEET STREET, E.C.4. Telephone : CENtral 5814 and 2280

ARTHURS HAVE IT!

LARGE VALVE STOCKS
TEST METERS IN STOCK
AVO VALVE CHARACTERISTIC METER IN STOCK.

“AVO,) “TAYLOR™ TEST METERS AND
SIGNAL GENERATORS. MEGGERS

AVO. No. 8 IN STOCK,

B.P.L. UNIVERSAL TEST SET

Now Available

A 20,000 &i/v instrument
at a low price.

l.,aa::mnt Opr;eﬁlmphﬂers EZB ; : .
Leak Pre-amplifiers i
Leak Vari-siopa Pre-amp. forl.eakl’omtOnn o £| I . Io o o Including
Ié?-.ak ‘l‘unu_}g mtu soe ig : : . . Test Leads
apman Tuning Units e ik . e
T d Motor ... .. 1218 § (SUBJECT TO TRADE DISCOUNT)
Decca Replacement Heads and Pick-ups.
Wright & Weaire Tape Deck e 3§ I‘I‘l : '
Cossor Double Beam Ouallonmpe{lo:, l;l 00 Leather carry o~ Capt_iv? head
Phillips Dry Shaver ... e &19 & ing handle. » :;’c’g:’: for“::';
LATEST VALVE MAN!.MLS ranges.
MULLARD OSIAM & BRIMAR No 4, 5,!- each. f
MAZDA 2/- each. Postage bd. Mirror scale.
TELEWSION SETS, WIRE AHD TAPE RECORDERS
ALWAYS IN STOCK 20,000  ohm. o Egsy to read
Goods offered subject to price alterations and being per  volt  for 2-colour dial.
unsold, D.C. and AC.™

Est. Two ohms
vy ranges operated
from large
internal bat-

. first § || oo, 2o
PROPS. ARTHUR GRAY., LTD. ;:rfi;s long,

OUR ONLY ADDRESS : Gray House, ' :
150-152 Charing Cross Road, London, W.C.2

TEMple Bar 5833/4 and 4765

Rotary  switch
- selects  ranges
clearly marked.

Solid  bakelite
Mm;ued case.

TELEGRAMS—-" TELEGRAY, WESTCENT, LONDON 2
CABLES—* TELEGRAY, LONGO

HOUSEBOAT WOBE .
'I‘ehphtmt 3
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ELECTROLYTIC
CONDENSERS

These abbreviated ranges of two
popular types are representative of
the wide variety of T.C.C. Condensers
available.

‘MICROPACK ' (Regd.) ELECTROLYTICS
~ All Aluminium Construction

Dimensions

Cap. uf.| Wkg — Type
- & | Lenglh |_ | ip_ o
100 6 | 1in iin. | CE3A
50 25 12in, %n. | CEIBC
k] 150 2iin, lin. | CEI9F

2 200 1in. | tin. | CEG
8 | 450 2. | Vi, CEISF -
‘PICOPACK’ (Regd} MINIATURE ELECTROLYTICS
(Plain Foil)

Capacity Peak ka s Dimensions ] Type *

F. Volts Body L* glhl Dia. | MNa.
8, 6 I #in, [ 2sin. CET2A
20 12 Iin. .34in. CE30B
30 |, Is tin. A3in, CE71B
10 25 Iin. I4in. CE30C
5 50 1iin. 34in, CE30D
2 150 Hin, “34in. CE30G
[ 350 iin. “34in. CE30N

THE TELEGRAPH CONDENSER CO. LTD.
Radio Division: North Acton, London, W.3.  Tel: Acorn 0061

¥ you are building a television receiver, leave nothing to chance: cheose a Mullard Tube.
Mullard Television Tubes owe their high reputation for performance, reliability and LONG LITE to
the unrivalled facilities for research possessed by Mullard: to the complete eontrol of manufacture from
the production of raw materials to the completed produet; and, in particular. to the jon-trap, which
safeguards the sereen [rom damage by heavy negative ions produced in the region of the cathode.
Tubes available for home construction inclade :—
MW22-16 9 inch screen MW36-24 |4 inch rectangular screen
MWW3l-16 12 inch screen MW41-1 16 inch screen (metal cone)

Mullard M T/V TUBES

ullnd MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON. W.C.2
lnrlm
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Televiews

. Progress Ana]ysis

ISCUSSIONS continue in the Press and in
trade circles as to whether television is
changing the pattern of family life. Even

conjurers have realised that illusions suitable for
stage presentation are unsuitable for the screen, the
visual part of the most marvellous magic box of all
time. They have decided that they must evolve a
new technique,

In the first six months of 1951 every radio shop in
this country on an average sold 79 radio receivers and
59 television receivers., In the same period lor 1952
the sales of radio receivers per shop had dropped to
38, while television receivers averaged 40 per shop.
The percentage drop is seen to be greater with: radio
than with television. The falling of sales is un-
doubtedly due to the new hire-purchase regulations
which caused the cash sales of television receivers to
fall by 61 per cent. and hire-purchase sales by 78 per
cent. Itisestimated that the total number of television
receivers in use is now 1,900,000. Of these 63
per cent. employ 12in. tubes, 30 per cent. 9in. and
10in. tubes, 4 per cent. 15in. and 16in. tubes, 1 pér
cent. 14 in. tubes, and projection systems 2 per cent.
Most sets are sold in the £60 to £75 price groups,
which chiefly embrace 12in. table models. The
proportion of 15in. table models is on the increase.

The 14in., 15in. and 16in. models have risen from
less than 1 per cent. of monthly sales immediately
before the 1951 Radio Show, to 24 per cent. of
monthly sales at the present time, while models
with 12in. tubes have dropped from 78 per cent. to
68 per cent. of monthly sales. Production figures
are illuminating. In 1946 total annual production of
TV receivers was 6,500. This had increased to
28,200 in 1947, 90,800 in 1948, 210,800 in 1949,
537,300 in 1950, 712,900 in 1951, bringing the total
of television receivers produced up to the end of 1951
to 1,586,500. OFf these, 1,524,900 were sold in this
country. At that time thers were 1,162,359 licences
in force. To date that has jumped to 1,538,550,
From January to June of this year over 388,000 TV
receivers have been produced, of which 323,000
have been sold in the home market.

1t would seem that the days of the 9in. and 10in.
tubes are numbered. It is true that some firms still
produce 9in. models, and while taxation and the
preseant hire-purchase arrangements continue the

-trade.

smaller tubes will be employed to keep the price
down. In due course it is very possible that projection
television providing indirect viewing will oust the
large tubes altogether. Unfortunately, projection
TV receivers are necessarily expensive, the optical
unit alone costing far more than the largest CR tube.
The cost of this, however, is offset to some extent by
the very small tube necessary.

Although there appears to be a growing demand
for larger tubes, it is significant that the P.T. Argus
employing a 6in. tube and the P.T. Receiver, em-
ploying a 9in. tube, are being built in large numbers.
Home-constructed television receivers are on the
increase and it is estimated that 400,000 of them are
being operated at present. Well over 3,000 Argus
TV receivers are already working.

The forecasts which were made some years ago
that TV would be outside the skill of the amateur
have proved to be very wide of the mark. Indeed,
the amateurs have performed a great service to the
industry in acting as unpaid ambassadors-‘to the
Considerable sales must have followed the
demonstrations given by amaleurs,

QUERIES—DON’T FORGET THE COUPON'!

ONCE again we must remind readers that we do not
undertake to answer questions concerning re-

.ceivers sponsorcd by other publishers. Those queries

should be sent direct to the particular journal or pub-
lisher concerned. All querists must enclose with their
letters the queryv coupon cut from the current issue.
The coupon this month appears on page 288 and
it should be sent with a stamped, addressed envelope,
It has been necessary to introduce the query coupon
because we were receiving so many letters from non-
readers who have presumed that our free advisory
service is free to all, Itis only available to our regular
readers.

INDEX FOR VOLUME II NOW READY
INDEX to Volume 11, comprising issues dated June,
1951 to May, 1952, may be obtained for lIs. 1d.,
by post from the Publisher, George Newnes, Tower
House, Southampton Street, Strand, W.C.2. Whether
you have your copies bound or not you should obtain
the index, which saves a lot of searching when you
wish to consult a particular article---F, J. C.



244

PRACTICAL TELEVISION

November, 1952

Using 12in. Electrostcmc Tubes

HOW TO INCORPORATE CERTAIN EX-RADAR TUBES IN PLACE OF VYCR97

AND SIMILAR TUBES

r l THERE must be many experimenters using the
VCR97, or other 6in. C.R. tubes, for television,
who have considered the possibility of using

the larger radar tubes which are available from some

Government surplus stores at reasonable prices.

A study of ex-Service C.R. tube characteristics shows
that 12in. (300mm.) screen diameter tubes are available
which should be suitable for use, and the most suitable
“of these seem o be the follewing types :—NC20, VCR 131
and VCRS5I1A. The first two have short persistence

- green screens, and the latter a long- persistence screen,

but the suffix A indicates that the screen is of the same

type as the VCRS517A which has a low intensity afterglow,
and which bhas been found suitable for television
purposes.

The deflection sensitivities of the NC20 and VC‘RHI
are 900 mm./v./v., and the VCRSI1IA 1,000 mm./v/.v.
_for both the X and Y plaies. This means that for a final
anode voltage of 5000 volts—minimum for reasonable
picture brightness—the peak-to-peak saw-tooth de-
flection wvoltages required for a rectangular picture

9lin, « Tin. (235 = 177 mm.), are as follows :—
NC20, VCRI131.,
3
Line deflection voltage =— ;E:i ¥ 5,000
= 1,300 volts.
Frame deflection volt i 5,000
v = — X 5§
ORS00
= 985 volts.,

VCRS511A requires 0.9 times the above voltages for
the same size picture, i.e.—

Line : 1,170 volis. Frame : 887 volts.

It was obvious that a linear 10,125 c/s saw-tooth of
the order of 1,200 volts peak-to-peak with a sufficiently
short fivback time would be a severe problem to over-

By J. H. Willis

come, especially as easily available valves had to be used.
The writer, however, decided to try and overcome ihe
above difficulties, so a VCR511A was bought and, afier
much experiment, the following circuits were evolved for
the Line and Frame deflection voltage amp‘]il’_wrs.

Frame Timebase

The Frame voliage amplifier (Fig. 1) is comparatively
straightforward, although it is, to be noted that the anti-
phase feed to the second valve is obtained from a small
resistance in series with the screen grid of the first valve.
This method of providing an antiphase volitage 1o give
push-pull output from an unbalanced input is unusval,
but when used with negative feedback has proved
highly satisfactory in enabling the maximum undistorted
push-pull voltage output to be obtained. = Another
advantage is that the valve screens can be operated from
the normal 300-350 volt H.T. line, and so small 350 volt
working condensers can be used—the anodes require a
much higher voltage as shown later. |

Linearity control is achieved by arranging a large
amount of negative voliage feedback from VI anode to
grid through a selected capacitance (C2). The amount
of the feedback is made adiustable, so that precise
adjustment of linearity can be obtained. The value of
C2 can be selected to correct for non-linearity of the
Frame oscilldtor as well as the amplifier, and when a
blocking oscillator is used (as in the writer’s case), the
uncorrected picture is copsiderably pulled out at the
top and compressed at the bottom. A smaller value of
C2 gives more correction, and values between .001 »F and
005 ¢#F should cover all cases. The grid to earth con-
densers C3 and C8 have negligible effect on the Frame
saw-tooth waveform, but are necessary”to eliminate
interference from the Line amplifier.

Line Timebase 1
The Line voltage amplifier is

F 700V
+
) 320,

Linearity g

controf —— o
83 2M0) 3 g

'{C? =002uF
a —f5E€ tExt )

o5
141

shown in Fig. 2. The conditions
to be satisfied by this amplifier are
much more severe and confMicuing,
e.g.. the values of the anode load

frequency response considerations
(fivback time), and a larger
voltage output than the frame
voltage amplifier is required. ' A
study of the circuit shows that
the same type of antiphase feed
to the second valve is used, but
eich valve has frequency response
correcting negative current feed-

eliminating the * fold-over ™
which eccurs at the lefi-hand side
of the picture when the fyback
time is too long. The linearity
control is C3, which applies
frequency selective negative volt-

Fig. 1,—Circuit of frame d&Mim amplifier.

age feedback from the screen to
the grid of V1.

resistors are limited because of

back which has the effect of -
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The valves used for this and the frame amplifier by
the writer are 6SH7 pentodes (ex-Service metal type),
which are not showing any signs of failure after very
many hours use with 700 volts D.C. anode supply
voltage, and, in the case of the line amplifier valves
providing a 600 volt * swing ™ at the anode. It is to
be noted here that the line oscillator should be a Miller
integrator—transitron type, which has an anode load
resistance not greater than 20,000 ohms, also that the

#ou

200V 20m4
Selenium rects

— : 20 H. #7000
/725;3; 20maA, @gg::}
& 1
EWE Lo
o M
' ¥ 750v
g T £300-350v
o |power oact

Fig. 3.—Mains unit for comnecting in_series with
existing unit to provide 700 volts D.C.

circuit with component values shown was the only one
of the very many tried which gave satisfactory perform-
ance, i.e., maximum picture width and perfect linearity.

In both amplifiers the linearity and V2 grid input
controls are pre-set (it was found necessary lo provide
precise adjustment of voltage input to V2 grid) and the
main grid input controls are fitted on the front panel and
designated *“ Height " and ** Width ™ respectively.
Once the circuits are set up it will be found that the size
of the picture can be varied in a linear manner by the
adjustment of the height and width controls only.
‘However, provided not less than 5 kV E.H.T. is available,
the size of the picture will be fixed by the maximum

ing up to 0.5 mA without excessive voltage drop—
this is, in fact, an R.F. oscillator E.H.T. unit arranged
to give a negative output with respect to earth of
approximately 6 kV 0.5 mA maximum ; this output
being continuously adjustable down to approximaiely
2 kV.

Fig. 4 shows the C.R.T. supply network and video
output arranged for cathode modulation, together with
the D.C. restoring diode. Cathode modulation was
chosen because, in the wriler's opinion, the video output
valve is more efficiently used, and good response up to
3 Mc/s is obtained with the circuit shown. ~

Base Connections

The C.R.T. base connections differ from the VCR97
connections only in the case of the grid and cathode
which are reversed, i.e., the large tubes mentioned have
contact numbers 1 and 2, cathode and grid respeciively.

The Y (framg) deflector plates should be nearest the
screen, so that when correctly connected the visible
deflector plates will be horizontal. Other points to note
are that the brightness and focus potentiometers must be
mounted on an insulated panel set back from the main
panel with well-insulated couplings for the controls,
also that the diode should be mounted close to the tube
socket, and well insulated from earth.

Isolating Transformer

The use of negative E.H.T. means that ordinary 500
volt condensers can be used for. coupling the deflector
plates to the deflection amplifiers, and the provision of
shift voltages is considerably simplified. However, this
arrangement necessitates feeding the C.R.T. and diode
filament from a separate well-insulated 4-volt winding
on a mains transformer. If no such winding is available
it is a fairly simple matter to wind a 6.3 to 4 volt isolating
transformer, using a stack of laminations with a centre
limb of approximately 0.5 sqg. in. cross-sectional area
as found in medium-sized L.S. output transformers.

output of the line amplifier, i.e., when limiting just occurs o
al both sides of the picture ;  which with the VCRS1IA + 700y
tube is at a picture width of 93in. with a measured E.H.T. A +320u
of 5.5 kV. This is a pleasing light green picture which < =
can be viewed in a lighied room provided that direct E =

: : - RS < 2R3
light is shaded from the tube luce. 100K 2 X - 2 100KT)
C.R.T. Supplies _ ] e & 1

The 700-volt anode supply requirement was simply
overcome by building a small RG 2 S5 SH7
mains unit to provide 350-400 & . i 15K T ve
volts D.C. at approximately 135 OIuF ity ém?rmf}’ ) i
mA and connecting the D.C. 11— : 1 ?’fﬁ,
outpul in series with the existing - . e
power supply—of course, there
must be no D.C. path between ORI A -
the output of the unit and the L Y- T =63 Zpu
mains, A saitable circuit is shown /0040 ¥ 2330
in Fig. 3, but any other mains /nout T o X <0
rectifier circuit can be used de- om =T g3 ] ':::": Sy
pending - on the components ‘f;‘:"f_.e = 75Kl Jggop 220k0 oy 0 e
available by the reader, provided snoce i 330035 ca < -
4 double-wound mains trans- T *002 uF PR colga
former or D.C. blocking con- T 22K Z F
densers are used as indicated. RIZ 7 !

The cathode-ray tube supply edkl= o
neiwork used was developed for O—— o 0

=t

use with a high impedance
E.H.T. source capable of supply-

Fig. 2.—Circuit of the line deflection amplifier



246

The winding bobbin should
have end cheeks made of two
or three lavers of good quality
paxolin ; the 6.3-volt winding

is put on first and, for the’

usual size of core, can consist
of 65 turns of 20 S.W.G
double-cotton-covered wire with
the ends brought out through
holes in the paxolin checks.
This winding should be evenly
covered with about five layers
of empire cloth, over which is
wound the 4-volt secondary
which will consist of 45 turns
of 20 S.W.G. wire. The wire
ends are also brought out
through holes in the paxolin,
spaced well clear of the primary
leads and of the core. This
secondary winding is ihen
wrapped with empire cloth,
and when the core is assembled
there should be a clear space
between the outer limbs and
the 4-volt winding. A trans-
former constructed on the
lines described has proved
entirely satisfactory with an
E.H.T. voltage up to 6 kY.
With regard to the E.H.T.
supply, as stated before, the
writer used an R.F. oscillator
unit—this consists of a home-
wound coil working with a
6V6 valve and voltage doubling
rectifiers—space does not per-
mit a detailed description,
but Fig. 5 shows a meodifi-
cation of the writer’s circuit
for use with a 350 c¢/s mains
transformer having a 2,500
volt secondary.
‘As can be seen, the circuit

is very simple. A valve rectifier was used because
one was available, and the filament is at earth potential,
but metal rectifiers can be used in both positions if desired.

This article shows that with a little ingenuity ex-Service

Fig. 6.—Actual photograph on
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12in. electrostatic cathode-ray tubes can be successfully
used for television at a very small additional cost to the
experimenter who already has equipment with a 6in.
electrostatic tube in use. B

To show the results obtained with the circuits described
in this article a photograph was taken of Test Card C
received on the end of a VCR5!1 LA tube and the accom-
panying illustration shows the very good linearity which
is obtained on both frame and line scans.
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Fig. 5.—Suggested circuit for providing —5 kV from
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Low-noise Pre-amplifiers
CIRCUIT AIDS FOR INCREASING THE RANGE OF EXISTING RECEIVERS

HE full enjoyment of television dt extreme ranges

from a transmilter is dependent upon a number’

of factors. One of the most important is the
signal=to-noise ratio of the received signal. This can be
improved by using a multi-beam aerial properly matched
to feeder and receiver, and by locating the aerial in a
position as free from interference, etc., as possible.
When the signal is very weak, any further gain is usually
obtained from a pre-amplifier.

The author is situated approximately 100 miles from
the Wenvoe transmitter and the location is 240ft. above
sea level. The receiver consists of a converted R3I170A
employing R.F. stage, ¥.C, and 3 I.F. stages followed by
an EAS50 detector and an EF50 video amplifier, this
feeding into a 12in. Cossor cathode ray tube, type
121K. At this distance and with Wenvoe working on
only 5 kW, a picture of poor guality was obtained. At
times, when the signal strength reached about 15 to 25
microvolts per metre, an excellent picture was received.
As a 4-clement multi-beam aerial at a height of 30fL.
was being emploved, it was decided that further gain
could be best obtained by the use of a pre-amphifier.
This pre-amplifier was to be built on a separate chassis
and have a self-contained power supply, making it
independent of the main receiver.

The Circuit

The next guestion was “ What type of pre-amplifier
will be most suitabte ? " Tt had to have a high gain and
a low noise level and so 4 pre-amplifiers were con-
‘structed and tested, the findings being detailed in this
arlicle.

The first pre-amplifier constructed was a' single
pentode stage, employing a Mazda type 6F1 valve and
the circuit similar to that given in the August issue,
which described an efficient small pre-amplifier for use
with the * Argus " receiver. This pre-amplifier performed
* well, but did not give sufficient gain at this extreme range
and so attention was directed to the use of triode valves.

A 6J6 double triode was next tricd in a push-pull stage,

ce

* A

and the circuit is given in Fig. 1. The construction
of this pre-amplifier is quite simple, but the setting-up
procedure not so easy. The centre tap on the coil has
to be carefully fixed,- as the mechanical centre is not
always the electrical centre, and it-was found that this
was best carried out with the pre-amplifier connected
to the receiver and adiusted on a signal injected from a
signal generator. The small condensers C2 and C3 are

_the neutralising condensers and consist of lengths of

plastic-covered wire twisted together to form a small
capacitor. With the pre-amplifier connected to the
receiver and power sipplies on, the wires are twisted
a little, keeping C2 and C3 in step until oscillation ceases,
the correct position being the centre of the range over
which oscillation does not occur.  The tuning condensers
C1 and C4 consist of a 20 - 20 pF split stator condenser,
the rotor being at carth potential. A double stage of
push-pull can be added by employing another 6J6 and

PRINCIPAL COMPONENTS
Mains transformer, 250-0-250, 60 mA, 6.3 volts,
3 amps,, 5 volts, 2 amps. Radio Supply Co., Leeds.
Polystyrene coil formers. G. W. Smith (Redlo},
Ltd., London
Ceramic BOG valveholders and silver mica condensers. 4
Alpha Radio.

using a similar circuit added to Fig. 1. The results
obtained from the pre-amplifier were very good.

An Alternative

The next pre-amplifier constructed employed the
grounded-grid technique so familiar to radar reccivers,
As previously stated, the author’s receiver is a converted
R3170A and uses two CV66 (RL17) triodes in a grounded-
grid circuit. The circuit as used in the R3170A is
typical of the circuitry used for this type of valve. The
circuit operated in the region of 200 Mc/s and, by using
the grounded-grid triode, an appreciable decrease in

noise level resulted. The circuit
RO
4700 3501

and is perfectly stable. The old
adage that a triode was unsuit-

ot c4

b

able for VY.H.F. amplification
has bezn superseded by earthing
the grid. This effectively puts a
screen between input and output
circuits. Of course, other factors
and improvements in manu-
facture have made triode valves
suitable for V.H.F. work.

As the CV66 was in the
R3170A, it was decided to use
these in a Wallman Cascode

" cireait and a suitable circuit
was found. This was the “ low

Output
—0

£

gives a very broad bandwidth

b o

noise pre-amplifier *' described
by T. M. Rodwell in the July,

ct
: 470
=

Fig. 1.—A push-pull input amplifier stage as used experimentally.

1950, and the September, 1951,
issues of this paper. The pre-
amplifier was constructed to
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the specification given, using the CV66 instead of the
EC91, and performed remarkably well.  When the writer
was asked to supply a pre-amplifier for test purpoaes,
the above pre-amplifier was given,

A new version of the model was planned and a tinned
steel chassis made up measuring 11lin. by 33in. by 1}in.
The power supply was also built on this chassis.

The -

copper. The aerial input and the output windings consist
of three turns of plastic-covered 22 S.W.G. wire. The
neutralising coil is also wound on a polystyrene former
with 28 5.W.G. enamelled wire. The coils and components
are arranged to keep all leads short and by using tinned

circuit is shown in Fig. 2, whilst the layout of components m “fmcfgm; !
is given in Fig. 3. This 1s a neutralised triode followed screen 22 SWG and
tuned by iron
Coil Winding Data .00k dust cores
LI L2 L3 L4 of i
Wenvoe o 6 6 7 18 - wF
Birmingham ... .. 6 6 7 18 Clmasis : :
Kirk o Shotis .. 8 8 9 18 —= 7o p2 To R4’
Holme Moss... ... 9 9 10 18 —nd C2 ' g
London L1010 11 18 - Output] v
Aerial and output windings consist of three L2 —=Pr 3 |{P5 -
turns interwound at earthy ends of coils, All T anode ! d&
coils have iron-dust cores. of VI S of V2
‘w - s
by a grounded-grid triode. It will be seen from the  Chassis Chassis

‘circuit that the arrangement is slightly different from that
described by Mr. Rodwell, the neutralising coil being
positioned betwecn the eathode of the CV66 and the
grid of the EF50. The 100-ohm resistor supplies the
‘necessary bias for the CV66 and the cathode circuit is
‘completed via the neutralising coil L4 and the grid coil
'L1 in the EF50 grid circuit. This pre-amplifier, when
used in conjunction with the R3170A, produced an
‘excellent picture from the Wenvoe transmitter; no
grain effect was seen and the picture was of good contrast,
It was tested in conjunction with a commercial receiver
which only just received a picture occasionally and the
.addition of this pre-amplifier brought Jorth a good
picture of entertainment wvalue,

The coils are wound on lin. by lin. diameter poly-
styrene coil formers which have a single & B.A. holding
screw. The wire used for the coils is 22 5.W.G, tinned

Fig. 4.—Details of the coil windings.

steel for the chassis and screens, all earth connections
are made direct to the metal-work. Fig. 4 shows the coil
construction of L1, L2 and L3, A Belling and Lee coaxial
plug and socket was used for the aerial input. Valve-
holders are of the B9G ceramic type and all condensers
are silvered mica, Resistors are of the 4-watt type with
the exception of R6 which is of 3 watt rating. Coil wind-
ing details for Wenvoe are given above: for other
transmitters the number of turns have to be increased
and an approximate figure is given in the table. However,
as this has not been checked by actual construction, the
reader may have to vary the number of turns slightly to
obtain optimum resulis.

The CV66 (REL.37) valve is equivalent to the Mullard

AMBAAAA

§000F

so%i:'[‘%"oj'

|_2xn Juste,

T8
Ze]

[

Fig. 2.—Final circvit recommended by Mr. Thomson.
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EC54 and the data and valve base connections are given
to assist constructors who cannot find details of this
valve in a current issue of a valve manual. It will be seen
that the grid has four terminations at pins 2, 3 and 6, 7.
All four of these valveholder lugs are soldered direct to
chassis. The anode has two connections, 4 and 3, and
these should be strapped together., The modern version
of the EC54 is the BTG type valve EC91 and may be used
as can such valves as the 9002, etc. Of course, the valve-
holders will have to be B7G instead of B9G. The first
valve is an EF50 strapped as a triode, but was used
because it was to hand. A 6AKS would be betler in this
position or its equivalent the Mullard type EF95. If
the constructor does not have a CV66 or an EC91, an
EF50, strapped as a triode, could be used also for the
grounded-grid stage. The R.F. chokes RFC! and RFC2
consist of 50 turns of 34 5.W.G. silk-covered wire wound
on a high value l-watt resistor. All coils are tuned by
iron-dust cores.

The circuit is very easily set up and is stable in operation.

Note: Points marked C are earthing connections to chassis

249 .

The resistor H5 which is shunted across L3 primary
broadens the bandwidth. If the signal is very weak then

Valve Data
Cveb (RL37, EC54) Grounded Grid Triode
BY9G Base
Anode voltage 250 Pin 1 Heater
Anode current 10 milliamps 2 Grid
Grid voltage —1.5 3 Grid
Heater voltage 6.3 4 Anode
Heater current .43 amps 5 Anode
Internal anode imp. 10,9 K 6 Grid
Amplification factor 98 7 Grid
Mutual conductance 9.0 ma/V 8 Cathode
9 Heater

R5 can be omitted, an all-round value was found to be
6.8 thousand ohms.

“ ARGUS” COMPONENTS .

IN order to assist constructors who may find certain resistors for the “ Argus™ in short supply the near
equivalents in the following list can be used :

R1 —2702 R18—b682 R29-2T0 K@ R32-—-4700 Ri6—470 Ko R62—470 K2

R10—2702 VRI—5 K@ {470 K2 VR2—5 K2 R67-—220 K R70—470 K12

R13—27012 R27T—27T K2 R30—47 K2 R34—3.3 K@ R68—470 K2 R71—470 K&

R17T—4.7 K2 R28—270 K2 R31—4702 R3I9—47 K22

Colour TV in Berlin

AT the request of the Board of Trade, Pye Limited,

of Cambridge, took their system of colour television
to the German Industries Fair, which opened in Berlin
in September. Thousands of Berliners were able to see
several shorl programmes televised in colour and the
excellence of the pictures with true colour rendering
was a great tribute to British equipment and British
engineering skill.

Pye colour television is not new to Great Britain, and
it has already been used for demonstration purposes at
o leading London hospitals. It has also been shown
at several trade exhibitions.

Although colour television will not reach the home for
some years yet, a fully practicable system is already in
production in the research laboratories of Pye Limited.
This is a rcsult of some twenty years’ research and
represents one of the greatest technical advances in the
history of TV.

New London Installation

MNE of the two medium-power television installations
ordered by the BBC from Marconi’s Wireless
Telegraph Co., Ltd., in May will be installed as a reserve
at Alexandra Palace in time for the Coronation next
year. .

Transmitter equipment consists of a five-kilowatt
vision transmitter, two-kilowatt sound transmitter, and
associated eguipment.

It has already been announced that the other
installation will be used as a standby at Sutton
Coldtield.

The existing Alexandra Palace transmitter—which
was instalted in 1936 and began regular daily transmissions
in November of that year—was the first public television
service in the world. This was a combined Marconi-
E.M.L project. With a break for the war years between
1939 and 1946 this transmitier has given continuous
Service ever since.
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PRE-DETECTOR STAGES

BASIC FEATURES AND PRACTICAL DES]GN

The Signal Frequency Section
r l THE aim of this series of articles is (o convey to the
experimenter the. basic features and practical
design considerations associated with the pre-
detector stages of a modern television receiver.
plural in this case meaning the signal frequency, inter-
mediate frequency, and frequency changer sections
where the receiver under discussion is of the superhet
type, as opposed to a straight receiver (T.R.F.) in which
the signal frequency stages alone comprise in overall
form the entire pre-detector circuits.

Although such circuits can be treated exhaustively
by complex mauthematical analysis and weird abstract
artifices—as they usually are—which are undersiood
only by the initinted minority, they can be comprehended
successfully from the lower plane practical aspect, and
it is in this vein that the writer intends to treat the subject
in these articles—nevertheless, a little formula and
abstract reasoning will still be necessary !

A Question of Bandwidth

Whether we are considering a T.R.F. or superhet
style of circuit the first stage will invariably be the same
in both instances. What we are after is an arrangement
whereby the signal voltage existing across a properly
terminated low-impedance feeder can be transferred
with optimum efficiency to the control grid of the first
valve. Further, the bandwidth of the stage will have to
be such that it will embrace both the sound and wide-
band picture signals. Usually, the first stage also embodies
some form of gain or picture-contrast control, with

perhaps the exception of a signal stage unit pre-amplifier.”

A typical circuit in this form is depicted by Fig. 1.
Now our first consideration is that of bandwidth ; the
reason for this is clearly shown in a recent article (see
“ Picture Definition,” PracmicaL TELEvisiON, September,
1952), and it can be shown that the circuit capacitance
and resistance is closely linked with this. The grid coil
L2 is, of course, tuned to a frequency between the sound
and vision signals, and this frequency let us denote f.
Now the bandwidth of the circuit is the frequency
spectrum between where the response would fall 1db
at a frequency higher than f,, say f,, and where the
response would fall ldb at a (requency lower than
f.,, say fy, this is made clear by Fig. 2, showing the band-
width equal to ([, —f,). I we denote the ratio of response
at f, to that of f, or fi by r, then, we can use a formula
connecting the overall bandwidth to the circuit capacit-
ance (C) and resistance (R), or i—

Bandwidth equals 139\/(F*—1)JCR ... (m
where the units C, R and f are in picofarads, kilohms,
and megacycles/sec., respectively.

Distributed Capacitances

So far as the tuned circuit L2 is concerned, as indeed
any tumed circuit, it possesses not only inductance,
but also self-capacitance. This capacitance virtoally
comprises a number of very small capacitances formed
between adjacent and non-adjacent turns, and also
between the coil terminal leads. These diminutive capacit-
ances, however, can be represented, from our point of
view, by assuming them replaced by a single capacitance
of appropriate size shunted across the coil terminals.

Fhe’

CONSIDERATIONS FOR THE EXPERIMENTER

Also present across the coil are stray wiring capacitances
together with the input capacitance of the valve ; the

“combined effect of these capacitances tune the coil to the

desired resonant frequency according to the equation :—

Resonant frequency equals 10°2my/LC ... 2)
where the resonant frequency is in kilocycles/sec., L is
in microhenries, and C is in picofarads. It is easy to see,
therefore, how far removed from that calculated the
actual resonant frequency might be should the shunt
capacilance be ignored or wrongly assessed. Usually,
the coil capacitance can be reckoned at about five pF,
with a similar value for stray wiring capacitances, this
forms a total of 10 pF to which will need to be added the
input capacitance of the valve.

The Imput Capacitance

The value of input capacitance of a valve alters
appreciably with a variation of control grid bias potential,
and unless special precautions are taken the control of
contrast or gain will modify severely the resonant fre-
quency of the first tuned cirtuit. Such effects have been
dealt with fully in a recent article (see ‘* Contrast
Adjustment,” PracTicaL TeLevision, October, 1952),
but for the sake of continuity they will again be briefly
mentioned at this point.

In order to facilitate the control of picture tontrast
or video channel gain, some form of control must be
embodied in the video channel circuits. The first two or
sometimes three stages are usually arranged so that the
bias potential on the valves may be varied by the use of a
single control. Altering only the control grid potential,
however, creates a marked effect on the valve's input
capacitance and resistance (impedance). Two ways are
available by which these undesirable effects may be
reduced to negligible proportions ; one is to-arrange the
contrast control so that both the control and suppressor
grids are biased at the same time and in the same ratio.
Thus, an increase of negative bias will reduce the stage
gain without any undue modification of input capacitance.

ARRARAA
VRV

' T
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Fig. 1.—A typical first stage signal frequency amplifier
showing the method of contrast comtrol.
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In practice the suppressor grid needs more bias than the
control grid in a ratio of about 12 : 1. This is easily pro-
vided by the inclusion ol a potential divider across the
cathode circuit, the tapping of which is taken to the
“ cold ” end of the grid coil, while the suppressor grid is
returned direct to the earth line (see Fig. 1). In this way
the control grid is less negative than the suppressor grid,
where the negative potential applied to the control grid
is i —
R,/{R3;--Ry) of the cathode bias - (3)
The other way of obiaining a constant input impedance
is by the inclusion of an unbypassed resistance in series
with the cathode circuit of the controlled valves. An
appreciable degree of degeneration (negative feedback)
unfortunately occurs, but if sufficient overall gain is
available this method offers a simple solution.
Because television valves arc not variable-mu they do
not permit a very wide range of contrast control to be
eflected, and this is the reason why il is oflen necessary to
control more than a single stage.

Input Resistance

As previously intimated, not only have we the input
capacitance of the valve to contend with, but we have
also its input resistance. This is a value, depending on
the type of valve, which is inversely proportional to the
square of the input frequency, which simply means that at
higher signal frequencies the value of input resistance will
decline, Such phenomena is brought about mainly by
the fact that at the higher frequencies the valve’s cathode
circuit swings predominately inductive and in effect
creates a degree of feedback ; an added lactor is also the
electron transit time within the valve which will, of course,
determine the magnitude of resistance expected from a
valve of certain design. This can be clearly illustrated
by comparing a modern high slope television pentode—
designed for a high input resistance at television fre-
quencies—with, say, a valve of ordinary design; a
Brimar 8D3, for instance, has an input resistance in the
region of 8 k2 at 45 Mc/s, whereas the input resistance
of a valve in the 6J7 class hardly reaches the 1 k 1 figure
working at the same input frequency. .

Damping Contributories

The foregoing brings to light how it is that the circuit
bandwidth is tied up with the values of C and R, and
also, as we have seen, they are really inherent to the
circuit as a whole. Now, since we are still considering
the aerial input circuit, we must not forget to take into
consideration the characieristic impedance of the aerial
feeder which, due to the transformer action of L1, L2,
is reflected across the grid circuit. The magnitude of

- 71| IS
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this effective impedance is poverned by the voltage
transfer ratio (n) of the transformer, so that R equals
Rin®, where R is the effective resistance shown across
the secondary, and Rt is the feeder’s characteristic
impedance,

Having now got a little more to work on we can
re-draw the input circuit of Fig. 1 to its basic form as
shown by Fig. 3. Here C represents the capacitance
across L2 as previously defined, while Ry is the input
resistance of the valve. The resistor Rx is an element
which may be found necessary to include across the
tuned circuit so that it will embrace a bandwidth as
determined by equation (1), and is usually termed the
damping resistor. In  certain instances, however,
especially in a circuit where the shunt capacitance is

. s L2
Fig. 3.—The basic input
circuit of Fig. 1.

A g

L]

large, the parallel value of Rtn® and Rv may be sufficient
to produce the desired pass-band without the addition
of the damping resistor.

Signal Voltage Step-up

The voltage transler from the feeder to the grid of the
valve is maximum when

From first principles the value n may be taken to be
equal to the actual turns ratio of the transformer ; for
instance, 1 : n eguals L1 : L2, although this is not strictly
accurate it is sufficient for the purpose of this discussion,
and in any case provided the coupling is reasonably
tight, which is usually so in practice, the degree of error
is negligible. We can now form some idea of the
voltage siep-up the input transformer will produce. Let
us take an example : suppose Rx eguals 6,000 .ohms,

" Rv equals 8,000 ohms, and Rt equals 75 ohms, then n

will equal 6.76. Or, in other words, the control grid
will receive a voltage greater than that appearing across
the feeder by 6.76 limes—quite a desirable step-up.

Stage Gain

Mext we must consider the tuned anode circuit L3 of
Fig. 1. The coupling between this and the grid circuit
of the following stage might be, in its simplest form, after
the style of Fig. 4(a) or (b} (1o be given next month). In
either case, Cl constitutes a capacitive coupling, and
provided C1 is fairly large (0.001 mfds.) both circuits are
equivalent in function. This becomes ohvious when it
is realised that so long as C1 offers negligible impedance
at the operating frequency, the elements L1 and R1 can
be considered as being in paralle! from the R.F, point of
view, in both instances, by virtuc of the decoupling
capacitor C2.

Bearing this in mind we are able to simiplify the circuit
to its equivalent form as depicted by Fig. 4(c). As
before, C represents the sell-capacitance of the inductor
L1 plus the stray circuil capacitances, plus the sum of the
output and input capacitances of V1 and V2 respectively.
R1 is the coupling resistor, while ra is the anode im-
pedance of the valve VI, In series with the ra we have
the grid signal voltage ez times the amplification factor
{n) of V1.

i (To be continued)
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PICTURE

FOCVUSING

THE IMPORTANCE OF CORRECT FOCUS, AND SOME INTERESTING CIRCUITS
By Gordon J. King

no doubt, recall an article by the author entitled

"™ More About the Cathode-ray Tube ™ (see
P.T., October, 1951). This article explains how the
electron beam is influenced by electrostatic and electro-
magnetic forces, and how such forces can be arranged
to bring the beam to a sharp point of focus at the fluores-
cent screen of a cathode-ray tube. '

The following article deals more with the actual
control of focus, and the various modes used to perform
this function in conjunction with a modern style magnetic
picture-tube,

REGULAR readers of PracTicar TeLeviston will,

Scanning Spot Size :

Firstly, then, it should be borne in mind that the
focusing efficiency of any receiver is in one way directly
responsible for the amount of detail which will be exhi-
bited on a reproduced picture, for as we have already
seen -(** Picture Definition,” P.T., September, 1952,)
it is pointless to extend the band-pass of the video
frequency circuits unless the scanning spot is small
enough to permit the reproduction of fine detail. A
large spot size, for instance, will tend to cause over-
lapping of the horizontal scanning lines with a resulting
reduction in apparent picture definition ; although,
on the other hand, an extremely small spot size will have
the effect of making the scanning lines undu'y promi-
nent.

This, of course, is a good point from the definition
aspect—which is then limited only by the high-frequency
response of the video chain—but unless spot wobble is
employed the spaces between the scanning lines tend to
make lengthy viewing rather an uncomfortable process.
A compromise between picture and spot size is, therefore,
aimed at by tube manufacturers; for instance, the
optimum spot size for a small diameter projection type
picture-tube is in the region of 0.0028in., while for -an
average 12in. tube the spot size should be approximately
0.038in.

These spot sizes are an inherent characteristic of the
tube when applied with the stipulated operating poten-
tials and magnetic focusing field, although it is important
to note that an alteration in any one of these will have
a marked effect on the size of the spot. Furthermore,
as we already know, an increase in final anode potential
necessitales an increase in focusing field strength to
maintain an optimum point of focus.

With tetrode tubes the first anode potential is also
a very important consideration so far as focusing is
concerned, for as this potential is enlarged so the spot
size reduces. The effect is usually greater between about
100 to 300 volts, while upwards from 300 volts very
fittle reduction in spot size is obtained. This factor is
well worth bearing in mind for it could possibly be the
correct solution where a satisfactory focus cannot be
achieved even though the focusing system appears to be
without fault. ‘

Practical Focusing Arrangements _
The required focusing field may be provided either
by an electromagnet, a permanent magnet, or by a

combination of both. Whichever method is used,
however, a facility must be provided to enable easy
adjustment of field sirength, thereby enabling the
optimum focus point to be readily obtained.

Until just recently the electromagnetic arrangement
was favoured by designers; such a method takes the
form of a solenoid mounted concentrically on the neck

-of the tube and designed so that it will provide a magnetic

field parallel with the tube axis (see Fig. 1). Variation
of field strength is readily achieved by altering the current
through the focusing coil.

The permanent magnet arrangement consists of a
circular ring, with flat sides, magnetised along its axis
s0 that the poles are actually the flat sides. This is
clamped between two soft-iron plates to form a gap
as with the electromagnetic system. Usually the magnet
is designed to give approximately the correct focusing
field necessary for the tube it is to be used with, although

Auxitiary focus coil

Fig. 2.—A combined
ocusing ,arrangement.

Soft iron shroud

Fig. 1.—An electromagnetic
B arrangement.

a fine degree of adjustment is possible by sliding the
magnet along the neck of the tube. A larger degree of
adjustment is frequently provided by a soft-iron sleeve
which, by means of a lever projecting through the back
of the cabinet, can be made to traverse the tube neck in '
such a way that it gradually by-passes the focusing field
as it enters the magnet assembly,

The most expensive and satisfactory system com-
prises a combination of both the foregoing methods.
A permanent magnet contributes the main focus field,
while the electromagnet facilitates focus adjustment
(see Fig. 2).

Field Strength and Pesition

The magnitude of focusing field for optimum beam
focus depends primarily on the picture-tube charac-
teristics and, as we know, on the electrode potentials,
especially the final anode potential (E.H.T.). As a
general illustration tube focusing requirements are
usually given in manufacturers’ data sheets, in the form
of amp./turns necessary to focus the tube at a stipulated
E.H.T. potential. A 12in. tube, for instance, may require
about 650 amp./turns to embrace the focus point,
while a figure in the region of 950 might well be needed
for a projection type tube operating with an E.H.T. of
25 kilovolts. We can see from this, then, that a large
number of turns is necessary for the focus coil, and
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more so when the focus current is limited by virtue of
circuit design.

Usually the focus coil is included in series with the
receiver H.T. circuits and a variable resistor arranged
so that the current through the focus coil may be easily
adjusted—but as we shall see later another method is
sometimes adopted. Two disadvantages are manifested
wilh this arrangement : one is that considerable power
is absorbed from the H.T. circuits, for it is obvious
that a large number of turns of wire will give rise to a
fair amount of resistance. A voltage drop will thus be
developed across the focus coil, and the power dissipated
in heat is' the product of this drop and the current
flowing through the focus coil—a typical example might
be 100 mA. at 30 volts, or 3 watts !

The second is that because the resistance of the focus
coil increases with temperature the focus setiing tends
to drift slightly with operating time. Nevertheless,
both of these disadvantages may be eliminated by the

-
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¥igs. 3, 4 and 5.—A high-resis-
tance focusing circuit ; a circuit
suitable for a low-resistance
coil, and a bridge eircuit svitable
for the combined focusing
arrangement.

Fig. 6.—Ultilising the

output valve current for

energising the focus coil
(see text),

employment of a permanent-magnet focusing system,
which nowadays is being generally adopted in receiver
design. With the composite method a small controlling
current only is necessary so that the problem of focus
drift is minimised.

The importance of focus coil position should also
he observed, which again is often included in manu-
facturers’ literature, but if this is not readily available
the rear end of the focus coil should be initially set an
inch beyond the front of the final anode. If the coil
is mounted adjacent to this electrode the focus at the
centre of the screen will be very sharp, but it will deterio-
rate towards the sides and corners.

Energising the Focus Coil

The curicnt required to energise the focus coil can
be obtained from the H.T. supply by a variety of methods.
The simplest arrangement is where the focus coil is of
high resistance, for then it is only necessary to connect
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the focus coil directly across the H.T. circuit with the
focus control -in series so that the current through the
focus coil may be altered at will (see Fig. 3).

A low resistance focus coil is usually connected in
series with the H.T. supply as shown by Fig. 4. In this
case the focusing current is altered by shunting the
coil with the focus control resistor—a current limiter
resistor must be included in serizs with the control in
order to create a linear focus adjustment, and also to
prevent the coil from being short-circuited when the #
focus control is set at minimum resistance.

Where the combined focus system is employed it is -
necessary for the focus coil field to assist or oppose
the permanent magnet field, thereby enabling the overall
field to be adjustable over the optimum focus point.
The form of bridge circuit, as shown by Fig. 5, offers a
satisfactory solution here. . 3

A Good Idea

The direct current component flowing through the
sound output valve is sometimes utilised to energise the
focus coil—such a circuit is wired after the style of Fig. 6.
On first sight this method may appear pointless, but
really it is a good idea, for it tends to counteract that
change in focus field as the coil warms up.

Now, provided the sound output valve is working
under pure class “ A " conditions the signal will not have
any effect on the mean D.C. flowing through the valve
and focus coil. Furthermore, il we examine the character-
istics of a pentode or tetrode valve we shall observe that
the mean current is independent, within limits, of the
applied anode potential ; thus, any slight deviation of
focus coil resistance will have negligible effect on the
focus of the picture. Therefore, by arranging a variable
bias control to function in conjunction with this valve a
means is made available by which the focus current can
be easily adjusted—this control is, of course, the variable
resistor in the cathode circuit.

E.H.T. Potential and Focuosing o

As previously intimated, the larger the E.H.T. potential
applied to the final anode the greater must be the focus
field to obtain a satisfactory beam focus. We have
already seen in the previous article that this is due {o the
fact that the beam electrons are accelerated to a greater
velocity by a larger final anode potential, and under
these conditions are less easily influenced by a magnetic
field. - i _ :

1t follows,-then, that by computing the approximate
focusing field needed to focus a picture-tube with a known
E.H.T. potential, it is practicable to employ a permanent
magnet to give an approximale focus, and alter, within
limits, the E.H.T. potential to give a desired range of
focus control

Some Marconi receivers employ such an artifice,
the circuit of which is depicted by Fig. 7. As will be
seen E.H.T. is derived from the line fiyback, a method
which lends itsell’ admirably to E.H.T. control. The
focus control simply renders adjustable the sawtooth
drive applied to the line output valve and thus the
magnitude of rectified E.H.T. potential, resulting in a
very neat, but effective, focusing arrangement. It should
be noted, however, that the alteration of sawtooth drive
to provide a usable focus range has negligible effect on
the width of the picture, which may seem at first hardly
feasible ! :

A diminutive change in E.H.T. potential will thus
have a marked effect on picture-focus, and for this
reason it is-desirable for the E.H.T. supply to possess
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good regulation characteristics. A bright section of
picture, for instance, will give rise to a heavy beam
current, and unless the regulation is satisfactory the
picture highlights will appear out of focus, while the
remainder of the picture possessing just mediocre
illumination will focus sharply.

What actually happens, of course, is that during the
periods of heavy beam current the E.H.T. potential
drops slightly, thereby pulling certain sections of the
.picture out of focus. Not only may this effect occur, but
it is also likely that during a shot consisting of brilliant
overall illumination the entire picture may enlarge
noticeably, due to the scanning field having a greater
deflection influence on the lower velocity beam electrons
—aircraft fading creates a perfect illustration of this,
when, on certain receivers, the picture not only rhythmi-
cally reduces in brightness, but also in size.

No. E.H.T. circuit has a perfect regulation, of course,

;’.r’ne %;rmur
HT+ ranstormer
| a -~
4 To
47KAZS scanning
= coils
>
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Fig. 7.—A circuit where a variatien of line sawtooth -
drive is employed to alter the E.H.T. and thus the
picture focus.

although the nearest approach is the old style of mains
derived E.H.T. systems. Flyback, ringing choke, and
R.F. systems tend to suffer more from bad regulation,
but in some cases it is often possible to counteract the
effect by the embodiment of an automatic E.H.T.
regulator,  This is somewhat analogous to an A.V.C,
system. A diode valve is used to rectify a sample of the
E.H.T. pulse content ; the resulting potential is fed to
the control grid of the E.H.T. gencrator valve in such a
way as to reduce its negative bias when the E.H.T.
potential drops. This, as will be appreciated, has the
effect of increasing the valve’s gain and thus producing
more E.H.T. In more elaborate systems the grid/cathode
potential of the picture-tube is also controlled, so that a
fall in E.H.T.. due 1o excessive beam current, makes the
grid more negative, with a resulting reduction in beam
current !

Focusing Faults

One of the most frequent causes of an unsausfactory
focus, where the electromagnetic principal is adopted, is a
reduction of current through the focus coil—sometimes
the focus control nceds to be positioned hard anti-

clockwise (minimum shunt resistance) before the picture
shows any sign of focusing. This effect can usnoally be
traced to a falling-off in the emission of the rectifier, or
one of the valves which contribute a large percentage
of current through the focus coil—it should be remem-
bered, of course, that the H.T. supply to a certain section
of the receiver only may be passed through the focus
-coil, in which case the fault is ecasier to localise. A
reduction in the value of the reservoir, or the H.T.
smoothing clectrolytics may cause a drop m H.T.
voltage and thus a drop in current through the focus
coil.

On the ofher hand, the focus coil may bc passing too’
much current, a partial short-circuit in the stages involved,
for instance, perhaps a leaking capacitor somewhere.
An incorrect setting on the receiver input voltage selection
panel may be responsible, for many commercial reccivers
are very critical in this respect.

A reduction of E.H.T., to the extent that the focus is
outside the limits of mechanical (in the case of permanent-
magnet focusing), or electrical control, causes, in most
insuncgs an enlargment in picture size, which is not
satisfactorily adjustable by reducing the picture height
and width controls.

Poor E.H.T. rcguiahon is most llkely caused by a
falling-off in emission of the E.H.T. rectifier valve, or
pe]'hdp‘i leaky, or open circuit smoothing capacitors—
due attention should, therefore, be given to the aquadag
coating on certain types of picture-tubes which forms one
plate of the E.H.T. smoothing capacitor—ensure that it
makes a good connection to chassis.

Since a pood focus has such a large bearing on picture
definition, it is, in the writer’s opinion, one of the most
important functions which a television receiver has 1o
perform. It is, therefore, in the interest of constructors
and experimenters to ascertain that the receiver is
performing this function at an efficiency which is more
than jl.m mediocre.

Slxth Annual Amateur Radlo
Exhibition

THE Sixth Annual Amateur Radio Exhibition,
organised by the Incorporated Radio Socicty of
Great Britain, will be held at the Royal Hotel, Woburn
Place, London, W.C.1, from Wednesday, November
26th to Saturday, November 29th, 1952, The Exhibition
will be opened” at 12 noon on the 26th by Col. Sir lan
Fraser, C.B.E., M.P., a Past President of the Society.

As in past vears the exhibition will be supported by a
number of companies who specialise in the provision
of valves, apparatus, equipment and publications, for the
radio amateur. In addition the War Office, Air Ministry
and Post Office will be represented.

The sponsoring organisation will exhibit apparatus
#nd equipment constructed by members including a
“live ™ amateur transmitting station. The British
Amateur Television Club will demonstrale amateur
television equipment.

The following have reserved space :

CAir Ministry, Automatic Coil Winder and Electrical
Equipment Co., Ltd., Cosmocord, Lid., E.M.L. Sales
and Service, Ltd., Easibind, Ltd., English Electric Co.,
Ltd., General Electric Co., Ltd., General Post Offce,
George Newnes & Co., Ltd, Goodmans Industries,
Ltd., Diffe & Sons, Lid., Panda Radio Co., Phil-
potis Metal works, Ltd., Salford Electrical Instruments,
Ltd., Siemens Electric Lamps and Supplies, Ltd.,
Taylor Electrical Instrument Co., Ltd., War Office,
Westinghouse Brake & Signal Co., Ltd.
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Transmission Lines—2

PRINCIPLES AND PRACTICE

By B. L

S the current ratio is determined by ‘the
impedance ratio we can calculate the SWR on
this basis : :

Zr 7o
W
SR Zo% Zr

where SWR=Standing Wave Ratio.
Zo  =Characteristic impedance of the line.
Zr  =Terminating Impedance.

The usual practice is to put the larger figure (either
Zo or Zr) on top so that the result is always greater
then 1.

Table I given below shows the db losses to be expected
for various SWRs using 1in. overall diameter coaxial
cables. The figures are approximate and will, therefore,
vary slightly with the manufacture of the cable.

TABLE 1
db loss
0.35
0.9
1.5
2.0
2.4
2.75
295
32 .
35
5.0
6.0

As an example, supposing that the centre impedance
of a dipole due to length and position of reflector and
director is 40 ohms, and that 80 ohm coaxial cable is
used to cornect it to the televisor, then

Zo 80 -2

SWR = = =
Zr 40 '
From Table [ the db loss for an SWR of 2 is 0.35 db—
an amount which would be unnoticeable in the picture. '
Now. supposing the centre impedance was 10 ohms,

SWR

2
3
4
3
6
7
8
9
10
15
20

then the SWR would be 8—— = 8§ and from Table 1 we see

thal this represents a Ioss of 3db—a considerable loss
for the fringe area viewer and offsetting to a marked
degr=e the gain obtzined by the additional reflector
and directors,
—E

‘\

————

Morley

Matching Stubs

There is another peculiarity of fransmission lines
which is of practical importance. Let us take the case
of an open-ended line first,

At the end of the line (Fig. 14) we have zero current
and maximum voltage. This end can therefore be repre-
sented as a very high impedance.

(a) At # wavelength the reflected waves show a rising
voltage and falling current (looking at it from the

End of iine

[~ [ P AS——

Fig. 14.—Voltage aﬁd' current distribution at the end
of an open-ended line,

generator’s point of view). This is the condition in a
charging capacitor. If the line was therefore cut at
this point it would exhibit capacitative reactance whose
reactance Xc =Zo,

In other words a transmission line which is =

8
long could be used in place of a capacitative reactance.

(b) At 7 e have exactly the reverse conditions to

that at the end of the line. Here the current is ar
maximum and the voltage at minimum. The line at this
paint, therefore, exhibits a very low impedance.
3

(©) At ?A
voltage. which is a condition similar to that in an induc-
tance. The line at this point would therefore exhibit
inductive reactance whose value Xp=Zo.

we have a rising current and a fallina

t}r:)

A =Zo

()

Fig. 15.—Voltage and current distribution at the end of lines of various lengths.
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(d) At ‘;’ we have the same conditions as at the end
of the line; the current is zero and the voltage at

maximum. The impedance is therefore high and can
be represented as a series resonance.
The various conditions are shown in Fig. 15.

Short-circuited Line

A short-circuited line behaves in a similar manner,
though the conditions are reversed, as at the short-
circuit the current is maximum and the voltage zero.
Fig. 16 shows the conditions,

All the conditions enumerated above are repeated

from '-;‘_to A. It will be seen that an open-circuited

or short-circuited line up to i‘ leng can be made to

simulate any kind of reactance required.

This useful feature can be employed to ** tune out ™
inaccuracies in matching. A simple practical method
is to attach a length of coaxial cable, about 6 ft. long,
in parallel with the existing aerial socket on the tele-
visor. The televisor should be previously adjusted for
maximum results; at first the picture contrast will
deteriorate. Now, cut off an inch at a time from the
end of the 6 ft. length of cable without leaving the ends
short-circuited ; cutting is finished as soon as the
best picture is obtained. Employment of this method
will enable the fringe viewer to obtain the last possible
ounce from his installation.

Balance to unbalance converters, as described in a
previous issue of this journal, use the principles ex-
pounded in this section, the low impedance existing at
the end of the converter being reflected as a high
impedance at the centre of the dipole.

Matching Transformers

When reflectors and directors are added to a dipole
the centre impedance of the dipole falls from its nominal
72 ohms to a figure dependent wpon the number and
spacing of the parasitic eiemems It can fall as low as
3 ohms in certain cases.

Such an aerial can be matched to an 80-ohm line
at the aerial by employing a ** T "' match, or double and
triple folded dipoles, or some other method (** Aerials,
Principles and Practice,” PRACTICAL TELEVISION, August,

1951.)

be employed as a matching or impedance transformer,

A % length of transmission line can, however,

if a é length of line is terminated at the far end by

PRACTICAL TELEVISION

November, 1952

an impedance Za, then the input Zb impedance to the
Ime will ‘be

2
Zb — (Zo}

therefore Zo=+/Za xZb
In other words a 3 length of line will couple two
impedances together (Za and Zb) so that the two will
match, the :—: section acting as an impedance trans-
former.

anmple
Suppose we wish to match a 70-chm r:able toa 40 ohm
dipole, then

Zo=y/Za xZb=1/70 x40 = /2800 =500 (approx.)
section of 50 22 cab’e will effect a practically

therefi <
ercfore a 3

perfect match. ;

In all the foregoing it should be remembered that
throughout we have been dealing with Electrical Wave-
lengiths and not the physical wavelength‘ To find the
electrical wave'ength of a cable its physical wavelength
should be multiplied by the velocity factor V" of the
cahle,

For those who would like to exnenmem the V I'actors
of various types of trammlsswn lines is given in Table
1.

TABLE I

Type of Transmission Line ¥V Factor
Open wire lines 400-600 22 |, Y. . 0.975
Coaxial cable air insulated s v 0.95
Coaxial cable 5010 .. " . - 0.66
Coaxial cable 752 .. o B e 0.66
Twin lead 300 2 (balanced). . i 0.82
Twin lead 1504 (balanccd) i i 0.77
Twin lead 752 TF ; o i 0.68
Rubber insulated .. ai i G 0.56
Twisted pair (lamp flex) i 0.65

Choosing Transmission Cables

There are two types of transmission line in common
use in television practice. They are’ balanced twin and
couxjal cable. The actual tvpe will be determined by
the design of the input to the televisor. If the input is
balanced then a balanced twin feeder will have to be
used, and if the input is unbala-ned coaxial cable must
be used.

X520 %J.lwz

(8)

Fig. 16.—Compare these curves, of a short-circuited line, with those in Fig. 15.

(s) (<)

Low Z

(9)
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1t is possnble to feed either cabie into' either type of
input by using a matching transformer as described in
a previous issue of PRACTICAL TELEVISION (% Aerial
Matching,” by W. J. Delaney, PRACTICAL TELEVISION,
February, 1952).

Cables for television are supplied with various char-
acteristic impedances and it is wise to choose one whose
impedance matches the input impedance of the televisor.
Any slight mismatch at the aeriul end will have no
noticeable effect ; as we havs seéen in previous para-
graphs, a mismatch giving an SWR of 2 will only cause
a loss of 0.25db.

Cables are also subdivided into two classes—local
and fringe. Fringe cables have 2 much lower attenuation
factor than local types, and are therefore more expensive.
The principle used in the construction of low-loss
cables is to make the dieiectric between the conductors
to consist mainly of air. As attenuation increases with
increasing frequency, it is usual to give the db loss at
varying frequencies.

I—lg 17 shows three types of cables manufactured by
Teicon Radio for
television  recep-
tion : leftis a 502
coaxial for local
reception. The
centre conductor
is seven - strand
copper and it is
surraundeil by the
polythene insula-
tor. The second
conductor  con-
sists of a copper
braid which is in
close contact with
the polythene.
PVC is extruded
over the whole
cable for protec-
tion and insula-
tion. The overall
diameter of this
cable is less than
Jin. and the
attenuation per
1007, is 4.8db at
45 Mc/s and
7.1db at 100 Mc/s.

The 752 cable
for local reception

Fi (7.—A f it is constructed
ig. 17.—A group of commercial gsimijlarly, the
coaxial cables.  This illustration and  gyerall  diarmeter
that given on p. 197 of last month’s bein slightl
issue were given by courtesy of the g catly
larger.  Atlenua-

Telegraph Construction and Main-
tenance Company.

and 5.7db at 100 Mc/s.

fn the centré is a 752 coaxial cable for fringe area
reception. [t will be noticed that the centre conductor
is lapped with polythene string, helically wound, and the
whole enclosed in a polythene tube. The second con-
ductor again consists of braided copper wrapped round
the tube, and a PVC covering encloses the whole
cable. Dus to the method of winding the polythene
string round the centre conductor the main portion of
the dielectric is air. The cable has an attenuation constant
of 1.5db at 45 Mc/s (per 100ft.) and of 2.4db at 100 M/es,

Compared with the previous cable at 45 Mc/s thereis a

tion per 100ft. is
3.7db at 45 Mc/s

saving of 2db per 100ft. —-worth“h:le for the fringe
viewer.

On the right is an 80 twin cable designed for fringe
area reception. The two wires are twisted together and
are enclosed in a polythene tube. Air again forms part
of the dielectric. The braided wire forms a shield to
screen the feeder on its path to the televisor, and it
should be earthed at the televisor end, The attenuation
per 100ft. is 2.5db at 45 Mc/s and 3.6db at 100 Mc/s,

A similar type designed for local reception has a loss
of 5.9db at 45 Mc/s and 7.5db at 100 Mc's.

Table Il gives the characteristics of television cables
manufactured by Henley's.

TABLE Il
Att. per 100ft.
kmpedance, Type .- Area db at Code
2 45Mcfs 100 Mc/s
'35 Coaxial Local | 4.8 7.2 TV1
75 Coaxial Local | 2.7 . 4.4 TV3
75 Bal. Twin |Locul | 52, 7.5 TVS
(screened)
(1] Bal. Twin |Fringe| 2.8 4.3 TV6
(unscreened)
55 Coaxial Fringe| 1.9 29 V7
75 Coaxial Fringe| 1.5 24 TV9
(semi-air
spaced)
75 Bal. Twin  |Fringe| 2.5 .36 V10
- | (screened) >

For local areas TV3 (coax.) or TVS (bal. twin) are
suitable while the manufacturers recommend TV9 or
TVY10 for fringe area reception.

Table IV gives the characteristics of cables manu-
factured by Telcon Cables (Telegraph Construction and

Maintenance Co.). i
TABLE IV
| Att. per 100ft.
Imped. Type | Arca db at Code
L 45Mc/s 100Mc’s

50 Coaxial Local 48 71 |[Ki6M

50 |Coaxiat Fringe 1.7 2.5 |AS9IM

75  [Coaxial, | Local 2.6 42 PTIM

13 Bal. Twin | Local 2.1 3.2 K20

B0 Bal. Twin | Local 59 7.5 |Ki2SM
(screencd)

80 Bal. Twin | Fringe 2.5 3.6, IBA24PSM
(screened) |

The two tables are not intended to be fully compre-
hensive, but are given so as to give the reader an idea of
the performance to be expected from different types.
Consultation of manulzcturers” lists of characieristics
will enable the constructor to choose the tvpe most
suitable for his installation.

When installing cables, two points should be borne
in mind ; they are : (a) to avoid sharp bends in the cable
as these are liable to cause reflections ; (b) connections
at both ends should make good electrical contact —
especially at the dipole end which is not readily available
for inspection, . \
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Conamtmqtoa Now Channel

MODIFICATION AND RE-ALIGNMENT DETAILS WHEN CHAMGING FROM ONE

STATION TO ANOTHER

T is quite an easy matter to convert a televisor from
one channel to another, provided a few elementary
rules are vbserved.

show how this can be done and how construction data
for one station can be used for any other.

Television receivers fall inte two main classes—
superhets and straight receivers ; the latter typ€ is the
more difficult, as more work is involved.

Before discussing the actual details, it should be
remembered that televisors tuned to Alexandra Palace
are a separate case and require special treatment. They
will be dealt with separately.

We shall commence .by making
assumptions :

1. That the circuit diagram of the televisor is not

known.

2. That the coil winding data is not known.

3. That no special lest instruments are available.

As the superhets are the easier to convert we shall
deal with them first and, to make the method clear,
shall assume that it is desired to make a conversion
from Holme Moss to Sutton Coldfield.

Fig. 1 illustrates the make-up of a modern superhet.
There may be an additional vision LF, stage and even an
additional sound I.F. stage, to that shown, but the general
principle remains the same. The key to the whole
position lies in the oscillator, and the norma! procedyre
is to adjust this circuit first, then the R.F. stages.
Reference to the diagram shows that this would mean
adjusting L5 first, than L4, L3, L2 and L1

Rejectors in the vision circuit of the sound and
adjacent channels are not always present, so they have
been shown by dotted lines.

In the simple case where . the desired conversion -is
between adjacent channels, the existing latitude in the
tuning arrangements will be probably sufficient to enable
the conversion to be done simply by retuning the stages
mentioned above. Except for the alteration of the coils,
however, the procedure outlined in the following para-
graphs should be used so lh.:t the stages can be correctly

The methods outlined here -

the following -

By B. L. Morley

The Oscillator -

Before we go any further, let us brief-up on the
oscillator.

When tackling an unfamiliar televisor, the LF. of
the vision and sound may not be known, and without
these we cannot calculate the oscillator frequency.
Under these circumstances, the only thing to do is
assume the value of these frequencies and, by approxima-
tion, the number of turns in the oscillator, coil can be
calculated. Apy discrepancy can be taken up in the
latitude of the tuning arrangements.

Assume that in this case the vision LF. is 13 Mgc/s,
we need not bother about the sound frequency because
it will be adjusied automatically. The Holme Maoss
vision frequency is 51.75 Mc/s, but for ease of working
we shall call it 52 Mc/s. Sutton Coldfield is 61.75 Mc/s
and again, for ease of working, we shall call it 62 Mc/s.

If we wish to produce an 1.F, of 13 Mc¢/s from 52 Mc's,
we have a choice of two values for our beat frequency

they are
52--13=65 Mc/s,
and

52—13=39 Mc/s.

We do not know which frequency has been chosen
By the manufacturer, but probably the latitude allowed
by the tuning range will cover a mistake made in our
choice. In this case, we will choose the lower frequency.

The next step is to find the oscillator coil and if the
circuit is carefully traced through, it will probably
be found quite close to the second valve from the aerial.
In most cases it is rather obvious as it will take the
form of a large coil about lin. in diameter and of heavy
gauge wire, being the only unshielded coil in the televisor,
or the coil in the largest can (often tuned by a Philips
air-spaced concentric trimmer), or even be remarkable
as the only coil on a §in. diameter former wound with
bare wire. There should be no difficulty in locating it.

The number of turns should be counted and then
we can work a little sum. Supposing that in our case
we find four turns ; to make the sum an easy one, we
shall call our 39 Mc/s oscillator frequency 40 Mcjs.

aligned. (Continued on page 261 )
' Sound Eectoe Audio
L Ist Audio Output
L2 L3 L4 Jst St
] oo 4]~ [37] - [37] H
* Mixer Vrsion Vision Det.
PF i " i — ﬁur;aur
LS
g Local Re Fe,
E 2 jector zjector
T Osc

Fig. 1.—Block diagram of a typical superhet television receiver:
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SOLDERING COSTS

can BE curv gk \ O ]

BEST VALUE é
FOR MONEY! &

TRIGGER FEED

SOLDERGUN

The Wolf Type 51
Soldergun  with  its

automatic trigger feed action is ALTERNATIVE
indispensable to all modern assembly. TYPES AVAILABLE
SOLDERGUNS

SOLDERGUNS

Off-straight easy-grip handle . Perfect .
balance . Solid construction « Low current con-
sumption .+Model for every purpose « Rapid

constant heat. " iz m TYrES! m'

SOLDERING IRONS SOLDERING IRONS

Identical as regards elementss and bits to “ 3
———— 2 =;2Q
Wolf Solderguns but with round hard wooden TYPE 32 -~ TYpeA

handle with heat-deflecting skirt.

TYPE 3! mmgeai TYPE 7| Sni¥e

% % Obtainable at all high-class stockists and ironmongers
A pays T Soliter 4% ~ WOLF ELECTRIC SOLDERGUNS AND SOLDERING IRONS

WOLF ELECTRIC YOOLS LTD., PIONEER WORKS, HANGER LANE, LONDON, W.5- TELEPHONE: PERIVALE 5631.4

The .
@ ELECTRONIC TESTMETER

This instrument has been developed to meet the growing demand for an
instrument of laboratory sensitivity built in a robust and portable form,
for use in conjunction with electronic and other apparatus where it is
imperative that the instrument should present a negligible loading factor
upon the circuit under test.

The instrument consists basically of a balanced bridge volimeter. It
i ncorporates many unique features and a wide set of ranges so that in
operation il is as simple to use as a normal multi-range testmeter.

The instrument gives 56 ranges of readings as follows :—

B . A, i s

25m. 1 lggf:o}v (Input Resistance ances from 5 to 5,000 ohms, ) _ |- gl ,
°-C-(1§;-fn'§,fﬁ:‘f; ;ng-lfﬂ;;,;;; AmP.  DECIBELS : —I0db. to -+20db. £40 ° l:@:;:mx: ‘I;‘ZTtb: e
A.C.“:' ?OL-;SQC?;}V'V&?:S‘S«:I?E:Q ':J::bse CAPACITANCE : .0001uF. ro 50uF. The instrument operates on A.C.

external 0.1Y. to 250V. RMS,
Useful measurements can be made RESISTANCE ;0.2 ohm to 10 megohms. mains, 100-130V. and 200-260V., 50-60c/s
up ta 200 Mcjs, che applied voliage :

being limited to 100V. above 50  INSULATION : 0.I megohm to 1,000 - )

Mc s, megohms. Write for fully descriptive pamphlet.

"The instrument is quickly set up for any of the various tests to be undertaken, a single range selector switch auto-
matically removing from the circuit any voltages and controls which are not required for the test in question.

Sole Probrietors and Manufacturers :

RICAL EQUIPMENT €O..LTD.

WINDER HOUSE»DOUGLAS STREET * LONDON * S.W.l  Jafephone: VICTORIA 37040/9 E.T.M.3
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INDICATOR UNIT TYPE 182A. This unit contains
VCRALT Cathode Ray 6in. Tube, complete with Mu-metal
screen, 3 BEFS0, 4 SPEL and 1 5U4G valves, 9 wire-wound
volume controls and quantitv of Resislors and Condensers.
Suitable either for basis of Television rfu‘]éai' ture guaran-
teed) or Oscilloscope. OFered BRAND NEW (less relay)
in original packing case at 798d. Plus 7/'6d. carr.

STROBE UNITS.

PYE 45 Me's STRIP. Size 15in. x 8in. x 2in. Complete with
45 mo's Pye Strip, 12 valves, 10 EF3), EB#M and EASD,
volume controls and hosts of Resistors and Condensers
Bound and vision can be incorporated on thiz chasesis
with minimum space. New condition. Modification da‘a
supplied. Frice £5, carrisge paid.

Brand

New, in sealed cartons,
theso contain SIX EF50's,
five EA's. one BSP6l, &
host of condensers, resistors,
transformers, chokes, :-alayb.

teed  Full
carriage 5i-.

and New,

METAL RECTIFIER!
R.M.2, 150 vDIL m}ma.

g amp.. 326
Pencil T&'DB. 1.-.]]] VOIR. 1 ma. & 2 ) vo]t, 1ma, 14 s
1 mi, 26~ ;1 ma. Meter Rect., 116,
WﬂLKlI—;—T-\LKIL TYPE 4&. Conmlrnmr 6 Valvea 2 of VPZ,
HLZ3: DD, QP25 25, ATF4, F.T.'s 1.6 Mo Mike and Inter-
valve Trans. Ael 1s1 Rods, Pt.v Mcm! cas <=tfe 12in. x fin. x 4in.
In new condition but less transmitting components removed by
t,he M 0 S Price 1nc1u.dms car:ls.s 85/, Less valves 1248,
ATTERY VALYVE S 1"—‘.3 1R, 1T4, 184, 484,
ILNSG_ 1H5 1\-3{] QaGl‘ 8- r'32/8 set of faur, AL 8 B
5P, VP2, TDD2A TP22, VPL, I-II_\‘;'B DD PEN25, TPI5, Ar 6-
21556, KT2, PEN2MA, At 4/-: 12 {Supm‘ Power), A% 206 HL2
At 78 : HIVAC. XH and XL. At12/8: GT.
Qin, E SCUTCHEON. Brown Bakelil.e Suitable FPlate glass and
Mask for %in. "lube Price 7/6 each.

1 ma.,

switches, seven pots and
mm}l:hmg condensers,
18n. x 8iin. x Tiin.

67 6, plus 5- carriage.
CATHODE HAY
VCRST Brand New, Guaran-
I\inr:t,ux'v..

‘New Guaranteed Full Pict-
40 -, carriage 5/-, P1.

Scopes, 25/~ carriage 3/

TUBES,

40:-,

CR517. Brand

Suitable for

EX-GOVT. VALVES. The following are Brand New —
EF50 Red Sylvanian, Original ‘Boxes. tL 5. *\ W o
EF5] Ex-Units, Guuranwed Se 60

The rnllowlng at 88 e
EFn0, EF54, CV68, EF8, EF‘SS EF'N EK&EL&Z EBCB:! 4"5?'}‘ EHTGT,

6JTGT, ELIGT, 6SKTCT, 6SJIGT T, ENTGT, BACT, ESATGT,
6SHTGT, 6D, 6C6, 6NT. 12SATGT, 12SKTGT, 12SJ7GT, IE‘SQ"GT.
12C8, 138RIGT, T, 12A6GT. 14ATGT, lZQ?G TATGT, 7CiGT,

'?HTG! 7570‘]? TBEGT, dlMP 455, 6001, S002, 5043, D7, 15D2, VF4),

B, 6G6, BSS7, KTW62, VS70, 7545, 5Z4G YEC AX5GT, 1GEGT.
: 6F7. 'ACG/PEN, MU , 6VEGT, a'(.‘lif‘ 6Q7.
UJZ u1s, P}{AS GAGH, 5

S0LEGT, KT6l. At 12/6:
SAKS. GLBG 1‘122 G6AGT, €S SNT, BSG?
D41, D12, DGJ U133, VU1#A, RLJS ﬁﬂﬁ ‘IDI \'R&'v SPR‘E 9.)‘1
BCSGT, RJISGT, 8 .Dz 8D2. AL 3/6 : EB3M,
LU“BI\'LD SIGNAL TRACER & AU I)IO WI'LL\IO)H
KIT, £4/19'8d. Circuit and Instroctions, 1 6.

* SEND STAMPS FOR 28 PAGE CATALOGUE

£ HARROW ROAD, PADDINGTON, LONDON, W. 12,

TEL : PADDINGTON 1008/7, 0401.
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THOSE who wish to supplement their
existing knowledge with a sound techno-
logical background or pass qualifying
examinations, can do so by means of
I.C.S. Home Study Courses. These include
TIV TECHNOLOGY + RADIO
SERVICE ENGINEERING - RADIO
ENGINEERING - ELEMENTARY
ELECTRONICS +- RADAR-
ADVANCED SHORT WAVE
RADIO and training for the following

Dept. 1720,

WRITE TODAY for FREE
BOOKLET describing com-
plete facilities for the
successful study of TIV tech-
nology and Radio.

Mame,

(Block Iculn.r.;pm:n} )

examinations: C. & G. RADIO
SERVICING CERT. (R.T.E.B. -
BILRE. * C.&G. TELECOM-
MUNICATIONS - C.&G. RADIO
AMATEURS - P.M.G. CERT. FOR
WIRELESS OPERATORS, etc., etc.
Students are ccached until successful,
Fees are moderate and include all books
required,
GENEROUS DISCOUNT TO H.M.
FORCES.

LCS., 71 Kingsway, W.C.2
CUT HERE

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
Dept. 172C, International Buildings, Kingsway, London, W.C.2

Pleasc zend Booklet on subjest..




November, 1952 PRACTICAL
| Continired from paze 238.)

-This will mean that each turn of the coil represenis
10 Me/s. Of course this is not strictly true, as we have
not taken into account stray capacitances, cte, but
again there is sufficient latitude to take this figure,

Referring again to our vision L.F. of 13 Mc/s, we shall
require a new oscillator frequency for the new channel.
Calling the new channel 62 Mc's, then our oscillator
frequency will have to be

62 —13=—49 Mc/s.

This is near enough 50 Mc/s and the difference between
this and the old oscillator frequency is

50 —40=10 Mc¢/s.

We have seen that as our coil has four turns of wire,
~each turn represents 10 Mc/s and for our new channel,
which is 10 Mc/s away from the old one, we shall
require one lurn fess on the oscillator. It is one turn Jess
because aour new channel is at a higher frequency.

The modification, then, is to take off ope turn from the
coil and restore the circuit.

Having dealt with the oscillator there is a choice of
two methods of dealing with the R.F. coil and the
aerial coil.

The first, which we will call (a), is the easier of the
two. It is to do nothing at this stage except find brass
cores of the same diameter as the existing iron cores
‘and with the same thread. *

The second method, (b), is to take some turns off the
coils. In all probability, the coils will be in screening
cans and will have to be dismantled. It is a wise
precaution to take a note of the wires on the tags of the
coils before they are wunsoldered preparatory to
dismantling.

We then repeat the process with these coils by counting
the number of turns of wire. Calling Holme Moss
52 Mc/s, and assuming we have found eight turns of
wire on the coil, we can see that each turn represents
64 Mc/s. Again, this figure is not accurate, but it is
near enough for our purpose. Sutton Coldfield is
62 Mc/s, a difference of 10 Mc/s rom Holme Moss.

If one coil turn represents 64 Mc's, a hall turn will
represent 34 Mc/s and therefore one-and-a-half turns wilt
represent 61--3}=93 Mc/s. This is near ecnough [0
Mc's, so if we take off one-and-a-hall turns our coil will
tune to Sutton Coldfield. Each coil is treated in the
same manner and then replaced into the circuit.

We are then ready to begin retuning and alignment.

Alignment

It is of the first importance to use an aerial cut to the
new channel and of the tvpe normally used in the locality
of the conversion. This aerial should be mounted as
high as possible.

Set the contrast and volume controls to maximum and
start rotating the oscillator trimmer, or tuning slug, until
the sound channel is heard. The oscillator should be
left in the maximum volume pesition and the next
move will depend upon whether method (a) or (b} has
been used with the R.F. and acrial coils. If (a), the
cores should be adjusted for maximum sound, but if a
peak cannot be reached with the cores right out, then
they should be replaced with the brass ones

If method (b) has been used, the cores will be found
to reach a peak position guite casily.

Having done this the vision should be checked and the
oscillator trimmer turned a little way each side of the
sound position. If no picture can be seen (make sure
that the contrast control is at maximum), it means that
a'new position of the sound signal must be found. The
oscillator should therefore be further adjusted until a

* just below 2
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second position is found where the sound is heard. It
is quite possible that in doing this the vision signal will
be heard on the loudspeaker at some point ; it sounds
like a mixture of rough hum and motor-boating. It
should be ignored and the search for the second sound
position continued. When it is found it will be possible
to tune in the vision signal with the oscillator trimmer
at a position quite close Lo, or even on lop of, the sound
channel. ; -

Once the picture has been obtained, the volume control
should be reduced to zero so that the next siep can be

taken without the action of the sound channel interfering

with one's judgment of the pictures

Both the R.F. and aerial coils should be adjusted for
maximum vision signal and the oscillator trimmer
adjusted in the same manner. The quality of the picture
will probably be horrible, but it will be rapidly cleared
up in the next step.

If at all possible the vision allgnmem shou!d be made

"~ with Test Card * C " rather than on the picture itsell.

The televisor should be well warmed up for at least
half an hour before the alignment is made. With the
oscillator trimmer first adjusted for maximum signal, it
should be moved slowly towards the sound channel. To
verify the direction of the sound channel, move the
trimmer quickly in either direction and the sound
channel will come through on the vision at one point
showing itself’ as warying black bars. The trimmer
should be turned towards the sound channel until the
picture goes slightly dim and the contrast control
advanced to counteract the loss of signal. It will be
noted that the picture quality begins to improve and it
should be possible ta resolve the 21 Mc/s bars on the test
card. Tt will be more difficult to resolve the 3 Mc/s
bars and will require some time and patience., OF
course, if the receiver did not previously resolve these
lines then it will not be possible to do it afier the: modi-
fication wilhout altering the cores of the 1.F. coils.

Do not alter any of the cores of the I.F. cores or the
whole of the LLF. alignment will be upset and the picture
may never be the same again. The 2} Mc/s bars provide
a good picture. If the televisor will resolve the 3 Mc/s
lines, so much the better, but not at the risk of LF.
adjustment.

A check should be kept on the 'L.F. response. This
can be easily checked by watching the black squares.
They have a clean-cut edge, but should it be at all smeary,
adjustment of the R.F. coil will cure it.

Having obtained a picture of good quality, a drop of
wax or similar substance should be dropped on to the
trimmer and cores to prevent any detuning.

Here, the volume control may be turned up and it is
possible that no sound will be heard. 1f so, or if the
sound is weak, retrim the sound L.F.s until the sound is
obtained at maximum volume.

This completes the alignment.

In spite of the warning concerning the vision I1.F.
stages, there are some occasions where it is legitimate to
re-adjust them. This is where the manufacturer has
deliberately reduced the bandwidth of the televisor to
increase the gain for fringe-area reception. Some
commercial televisars have had the bandwidth reduced to
Me/s for this purpose, the idea being that
it is better to receive a stronger picture with slightly less
detail than to receive one which is marred by valve noise
and thus covered with ** snow.”

Il it is desired to realign such a_receiver, then the risk
can be undertaken. It should be noted whether the
LF.s are transformer coupled stages, and if this is so,
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a 470-ohm resistor should be connected across one coil
of a pair while the companion coil is being trimmed.

It is wise to proceed with caution., The adjustments
given previously should be made and the LF. coils
trimmed one at a time. The number of half turns made
to the core should be counted, the effect being watched
on the picture guality. A maximum of 10 half turns
should be made and if no improvement of quality results
the core should be restored to its original position and the
effect of the next one tried.

It is essential to use Test Card * C* for this operation.

London Receivers

“The difficulty with London receivers is that, owing to
the fact that the Alexandra Palace transmissions are on
the double sideband system, a choice of three methods
is epen to the manufacturer in the alignment of his
receiver. He can employ single sideband conditions
using the upper sideband, employ single sideband
conditions using the lower sideband, or employ wideband
reception using both upper and lower sidebands. The
net result of all this is that the sound I.F. may be far
removed from the vision I.F. when the circuit is retuned
for any of the other channels.

An effective method of dealing with the situation is
as follows :

Modify the oscillator coil in accordance with the
procedure given and use brass cores, if obtainable, for the
acrial and R.F. coils. If brass slugs are not used, the
coils will have to be modified on the lines already given.

When aligning the televisor, the sound channel should
be ignored and the vision signal only used in the first
instance. As the oscillator is adjusted, the vision may be
heard on the loudspeaker before it is seen on the screen.
In this case, the R.F. and aerial coils should be adjusted
for maximum volume of the signal. Continue to look for
the vision signal on the tube face ignoring anything which
may be heard on the sound.

When the vision signal is found, the R.F. and aerial
coils should be adjusted for maximum signal (if not
done previously) and the sound volume control turned up
to maximum position. If the sound is not heard, move
the oscillator about half a turn in each direction. If
no sound is heard then, continue turning the oscillator
trimmer. The picture will disappear from the screen
but it may be possible to find a second position on the
trimmer where it is again present.

At the second appearance of the vision signal, the
sound should again be tried, varying the trimmer half a
turn ecach way. If still no success is obtained, the next
step is to peak up the vision once apgain and adjust
the sound LF. coils, starting with the one nearest the
mixer, until the sound signal is heard.

Having obtained both sound and vision at the same
setting of the oscillator trimmer then the sound volume
control should be reduced to zero and the picture
quality dealt with as in the previous case.

Changing to a Lower Channel

Everything which has been said applies equally for
when it is desired to change to a station on a lower
frequency, but in this case instead of taking off coil turns
to attain the desired frequency. coil lurns are added on
in accordance with the data obtained from the simple
calculations. This is the only difference to the procedure.

Straight Receivers

When a straight receiver is converted, each R.F. coil
has to be treated which involves quile an amount of
work. The number of turns required is calculated in

the same way described for the R.F. and aerial coils
in the superhet. It should be noted that each coil in
the vision receiver will have a different number of turps.
This is brought about by the necessity for stagger-tuning ;
it was not noticed in the superhet as the staggering is
acecomplished in the LF. stages.

It should not be forgotten that the rejector coils will
require modification, the same method of calculating
the number of turns being employed.

Alignment should be done on Test Card “ C™ the
most satisfactory method where signal generators are
not available.

Straight Receivers—London

As the only modification to a London receiver is to
convert it to a lower channel, by far the most satisfactory
method is to replace the iron slugs with brass ones,
but if these are not available the coil windings will
have to be altered on the
lines given in the preceding
paragraphs.

In addition to the vision
and receiver coil modifica-
tions, rejector coils must be
added to the vision receiver.
The best method of doing
this is to make two coils on
two formers of the same
size, same wire and same
number of turns as those
in the sound receiver (after
the latter’ have been modi-

= v

tied), together with parallel =

Fig. 2. —Details of a wave-

condensers of the same value
trap or rejector circuit.

as those already in use, if
any.

The coils should be mounted in the second and third
R.F. stages of the vision receiver, but if the first two
stages are common to sound and vision then the third
and fourth R.F. stages must be employed. The bottom
end of the coil’s winding should be connected .o carth
and a 5 pF mica condenser connected between the grid
of the R.F. valve in the stage, and a tap on the rejector
coil one guarter of the way up from the earthy end of
the coil (Fig. 2).

It is best to adjust the rejector coils at the end of
the evening’s programme when the news is being read
and there is nothing on the vision channel. A pair of
earphones should be inseried in the video output stage
and the rejectors adjusted for minimum sound.

Modifying Construction Data

When construction dala for one particular channel
is received and it is desired to use the data on another
channel, then an approximation of the number of turns
required in each coil can be made by applying the simple
arithmetic given previously.

Supposing, for example, it is desired to use coil
data given for Holme Moss for a televisor built to receive
Sutton Coldfield. Divide the number of turns given
for each coil into the frequency of the Holme Mass
transmitter.  This will give the frequency per coil
turn.

MNow find the difference in frequency beliween Holme
Moss and Sutton Coidfield. If the frequency per turn is
divided into this figure the answer will give the number
of turns difference in the coil windings. As Sutton Cold-
field has a higher frequency than Holme Moss, this
figure is the number of turps less which are required
for that particular coil.
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BUILDING A PORTABLE RECEIVER WITH 3IN. TUBE FOR TESTING OR PERSONAL USE

By E. N.

HE * Personal " Televisor, a miniature unit display-
ing a picture on a 3-in. tube (and, of course,
complete with a sound section capable of operat-

ing a small loudspeaker) commenced life as a small
pre-amplifier built to test the possibilities of a new
American technique, that of series-connected R.F.
stages, Results were so promising that it was decided
to build a complete midget television receiver utilising
B7G based wvalves throughout {apart from an EASO
vision detector) and the circuit of this receiver is shown
in Fig. 1. )

1t must be emphasised al the outset that this is solely
a * good reception area’ set, requiring an input of
better than one millivolt for satisfactory operation in
the London arca, and a rather greater input in those
areas served by the higher frequency stations. Neverthe-
less this limitation permits the receiver to be used in
a surprising number of locations. :

On a first consideration there would appear to be
little value, apart from novelty value, in a receiver giving
no more than a 3in. picture, but this is not really the
case. The receiver is readily transportable and so suitable
for sickroom and nursery use, whilst it might also be
employed by the service engineer engaged in the installa-
tion of aerials as an indicator for alignment, ghosting,
etc., beside the aerial itself. The receiver can also be used
in much the same way as a portable radio during holidays,
where a good reception area is being visited providing
that an A.C. outlet is available. Provided that an
adequate signal exists a simple wire aerial can be rolled
up and transported within the receiver case.

Points of Design 5
In the vision receiver V1 and V2 are the series-connected
R.F. amplifiers and it should be noted that this type of

circuit must not be confused with direct coupling. .

The valves are actually completely in series with the
H.T. supply, reguiring only one point of connection
with the H.T, line. The benefits obtained from this
type of operation are numerous.

In the first place the number of decoupling com-
ponents required undergoes a drastic reduction, com-
parad with a normal T.R.F. vision amplifier circuit. VI
has neither decoupling resistors nor chokes, but only C4
between the ** cold " end of its anode load coil and earth
(**earth " throughout refers to the chassis) whilst V2
has only R4 and C7 as decouplers. Again, coupling
between stages is greatly simplified for the grid of V2
is connected directly with the anode of VI, L2 therefore
serving both as anode load and grid load, with no
losses introduced in inductive or capacitive couplings.
At the same time no chokes, load resistors or grid leaks
are required, nor are there extra coils to tune. The close
coupling between stages gives a naturally broad response,
ideal for television purposes (in more comprehensive
receivers the response is broadened still further by
rasistive loading of the coils) and the deliberate loss of
H.T, voltage often required in more normal R.F. circuits
to avoid too high anode and screen voltages is obviated
since only half the H.T. potential appears across each
valve.

One disadvantage of the circuit is that the cathode
of V2 rises to approximately 100 volts above earth, thus

Bradley

setting up a potential across the heater-cathode insufation,
but since the specified valves have this insulation rated
to withstand a potential of 150 volts the point is of no
importance in the present circuit. It is, of course, a
bar to including a greater number of valves in the
series-connected chain unless the H.T. voltage is so
chosen that no valve has too great a potential set up
between its heater and cathode. In American service
equipment employing this type of circuit, for example,
four-stage LF. amplifiers are now common, midget
valves and a suitable H.T. voltage being used.

A further point to remember is that in such a circuit,
no matter how many valves are employed. all the valves
instedd ol a sinzle valve will be controlled by any normal
type of gain control, It is, therefore, best to incorporate
the gain control—the ** contrast' control in a vision-
circuit—in a separatc stage either before or after the,
series-connected strip, and in this circuit the control
follows the detector.

Whilst practically any high-slope television pentode
with suitable heater-cathode insulation may be employed
in a series-connected strip (Z77s and EF91s were
tested successfully in the present receiver) it is obviously
wise to employ a valve which works well with a low H.T.
supply, and for that reason Mullard EF935s (6AK3s)
were chosen for the final construction, EF91s have a
higher slope but a greater H.T. voliage is necessary
to operate them at their most afficient point ; since it
was desired to employ a simple half-wave power pack
this was not convenient and the EF93s, though having a
slope of only 5 mA’V as against the EF91s 7.6 mA/V
probably work slightly betier in the circuit as it stands.
Since the valves are in series it is necessary to pass the
full rated working current through both valves il the
mutua! conductance is to be maintained at a high level,
and if this cannot be done it is better to employ valves
with a slightly lower slope of which full advantage can be
taken with a restricted H.T. supply.

Sound rejection methods in the series-connected strip
can be similar to those employed in more usual amplifiers,
and in Fig. | a cathode sound trap in the cathode circuit
of ¥2 is shown. In the normal manner, this Lrap is
tuned to the frequency of the adjacent sound carrier so
presenting an impedance to that frequency and setting
up degeneration within the stage operative on any sound
carrier present. Whilst cathode sound rejection is by no
means the perfect method it is satisfactory in the present
receiver, wherz. more elaborate means cannot be
employed, and by maintaining a high Q in L3 the rejection
notch is reasonably deep and narrow.

In the present circuit broad response has been treated
as secondary to a high gain, and so the highest picture
frequencies were sacrificed in the prototvpe, the small
picture size making their retention scarcely worth while.
As a result the possibilities of **spreading™ in the
cathode rejector—the formation of too wide a rejection
notch—are not as important as in a more ambitious
receiver, and under normal circumstances the reiector
can be fitted, tuned and forgotten. In the London
reception arei the sound trap will not be needed at all,
except in areas of the highest signal strength. The trap
should be fitted, however, in areas served by the single
sideband transmitters.
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Before passing to the R.F.-detector coupling, it may be
as well to make some mention of the network R1, C1, C2
inserted betwecen the earthy side of the input feeder socket
and the chassis. This network is required since the
chassis of the televisor is directly connected to the mains
supply, regulations requiring that in such a case the
aerial shall he isolated from the mains. The network
permits the connection of a direct physical earth to one
side of the feeder tthe shield of co-axial cable, preferred
as.a feeder for this receiver) and to the receiver, such an
earth connection sometimes being beneficial in the
prevention of hum effects, etc., and in improving signal
strength. The chief point to remember, when employing
a normal co-axial input socket, is that the body of the
socket must be isoluted from the chassis by insulating
washers.

The Detector

In Fig. | is shown a normal coupling between the
R.F. amplifier and the detector, V2 being loaded by an
R.F. choke with a capacitive coupling between the anode
of V2 and the detector tuned circuit. In early trials with
this circuit, however, a different coupling was used,
and details of the possible alternative may be of interest
to experimenters intending to test out the series-connected
R.F. amplifier. The alternative circuit, only possible
with series-connection techniques, is shown in Fig. 2.

In this case the series-connected amplifier is fed at the
cathode of V1 with a negative H.T. supply, easily pro-
vided by a small addition to any normal power pack.
If inductive coupling is used between the feeder and the
first R.F. stage the highly negative first tuned circuit
has no effect on the aerial and input arrangements,
though from the point of view of safety the aerial coupling
loop should be wound with-well-insulated wire, Since
the first valve is fed from a negative source the second
{or last) valve in the series-connected chain must be
earthed—the screen of V2 in Fig. 2 is thus shown
directly connected to the chassis, with the anode also
returned to chassis through the final tuning coil. The
detector, in this case, can be connected directly to the
anode of the final R.F. valve and so also share in the
advantages of direct coupling.

A simple modification to a typical full-wave power
pack to provide a negative H.T. supply is shown in
Fig. 3. As a series-connected R.F. strip requires only
about 10-15 mA, the unbalance caused in the mains
transformer by the addition of a rectifier on one side
only is merely nominal and generally not detrimental.

In the first version of the present circuit a negative

’

szzmmEe
ssmzzzile

A A AR AR
VWYY

Jing into the detector, was

supply was obtained by [
making C4¢ an 8 uF. elec-
trolytic capacitor (consider-
able care must be observed
to maintain the correct
polarity) when . relatively
heavy currents could be
drawn from the junction of

rect, 2 with rect. 3. The [
chief drawback to the circuit -
under those conditions was
the number of reservoirs and
smoothing capacitors re-
quired, and negative H.T.
feed to the R.F. ampilifier.
with consequent direct coup-

abandoned only for lack of
space for the extra smooth-
ing components.

The detector in its present
arrangement feeds through
the usual choke into the
contrast control, R9, from
which the rectified vision
signal is taken to the grid
of the video amplifier. For
the sake of simplicity it was decided to use grid
modulation of the C.R. tube, for which a positive
going output from the video amplifier is required, this
in turn requiring a negative going input into V4, The

The main parts of the Televisor

detector must there-
fore be connected up
to give a negative
signal, which means
that the input for
the sync separator
can also be drawn
from this stage—if
the detector supplies
a negative going
vision signal, the svnc
pulses of that signal
can be said to be
positive going. Such
an input is, of course,
needed by the simple
limiter type of sync
separator provided by
Vs, : '

Det

A A A A

£
> — 250V

WV =

Fig. 2.—Series-connected R.F. amplifier with negative feed and dircctly-

coupled detector.

Vioko,
output

LISTS
L1-1L.5—See coil data.

C1—0.01 pF tubular, 1,000 v.w,

C2—0.001 nF mica, 1,000 v.w.

C3, Ce6, C20, C24, C28, C30, C33-
mica, 350 v.w.

C4, C7, C12, C14, C21, C26—0.01 4l
mica (preferred), 350 v.w.

C5—70 pF trimmer, postage stamp (3

C8, C13, C18, C29—100 pF mica, 3¢

C9—10 pF mica, 350 v.w.

C10—5 pF mica, 350 v.w

C11, C¥9, C40—0.1 F tublllar, 1,000

C15-—500 pF mica, 350 v.w.

Cl16, C17—3-30 pF Philips concenir

C19, C25—0.005 »F tubular or mica,

C22—Optional, 0.002-0.01 #F. See i

C23, C34, C37, C38—8 /F Electrolyt

27, C31, C32, C36—0.1 pxF twhula

C35—8 uF Electrolytic, 450 v.w.

RI1, R26, R40—470,0002, } watt.

R2, R6—See text.

R3, R5, R23—2002, } watt.

R4, R35—2,7002, | watt,

R7, R8, RI0, R19, R24, RZ7—10.00¢

RY9—10,000 # pot. contrast control,

R11—100%2, } watt.

R12, R15, R28, R29—220,000 2, !}

R13, R37—33,000¢, % watt.

Ri4, R52—100,000 %2, § watt.

R16——150 2, § watt.

R17, R38—22 0001, } watt.

RI18, R20, R22, R44, R47—1 M 2, .

R21—0.5 M2 pot. velume control. ¢

R25—10,000 22, 1 watt. i

R30, R36—15,000 42, L watt.

R31—3.3 M, L owatt.

R32—0.5 M2 pot, frame hold.

R33—47,0002, § watt. ;

R34, 150,000 2, | watt. ‘E;

R39—82,000 2, } watt. 3

R41—0.5 M2 pot, line hold.

S
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ready for insertion in the cabinet.

Protective biasing is given
to the video amplifier despite
the fact that the grid is
supplied with a negative
going signal, the cathode-
bias resistor being unby-
passed in the original circuit,

of by-passing with 0.001 uF.
can be tried to give some
levelling of response over
the freguency band. In areas
where the signal strength is
found to be a little low for
the receiver it would pro-
bably be advantageous to
reduce the present (relatively)
high value of RI11 to about
50 ohms, by-passing this
resistor with 0.1 upF. to
increase video amplifier gain.

The value of R11 as given
in the_ components list is
higher than is usual for a
video amplifier with a nega-
tive going input, but this
means of valve protection
was adopted rather than the more commen and more
desirable method of decreasing the screen potential to
about 150 volts., The reduction of screen potential, in a
video amplifier, calls for very heavy decoupling, and

though if desired the effect .

OF COMPONENTS

—0.001 pF
7 tubular or

pe.
Wov.w.

12, } watt,

att,

watt,

R42, R43, R50, R51—2.2 M 2, } watt.

R45, R46—0.5 M2 pots shift controls,

R48—0.5 M2 pot focus control.

R49—0.5 M pot. brilliance contrel,

R.F.C. 1,2, 3—60 turns 40 S.W.G. enamelled wire
on }jin. diameter former (47 K. Erie type 8
resistor makes a suitable former). Turns close-
wound, and anchored to wire leads at ends of
former.

L.F.C.—10 henrvs 60 mA., -

Tl—Universal midget output lransfomm.

Sp—24in. or 3in. speaker.

T2-—230-250 volts primary, 6.3 volis 2.5 amps.

secondary.
T3—230-250 volts primary, 6.3 volts 1 amp.
. secopdary.

“Rec.1—230 volts 60 mA. SenTerCel rectifier.
Recs. 2, 3—230 volts 30 mA. SenTerCel rectifiers.
Rec. 4—Germanium diode.

S1, 82—S.P. on-off main switches,

Vi, V2—Mullard EF95 (6AKS).

Vi—Mullard EAS0.

V4, V5, V7, V8, Vi0—Mullard EF91 ° (6AMSG,

277).

Vo—Mullard ECC91 (6J6).

V9-—American 6C4. )

Six B7G valveholders, ceramic, with base and
top shields,

Three B7G valveholders, ceramic, unshiclded.

One diede cradle holder.

One co-axial plug and socket.

-Chassis, cut and bent from sheet aluminium,
12in. % 3Lin. % 2}in.

Five tagboards, 5-way.

One tagboard, 3-way.

One taghoard, 1-way.

One cathode ray tube, with screen and base, etc.,

3 ¥
Eight control knobs.
Three screening cans for tuning coils.
Wire, sheeving, fex, nuts, bolts, solder, ete. ete.

again space was at a premium. Against the various
disadvantages of this type of video amplifier may be
set the fact that it automatically provides a very fair
degrec of interference limitation, not unimportant in a
small receiver of this {ype.

The Sync Separator

Before dealing with the sync separator proper, it is
necessary 1o consider that section of the detector circuit
which passes the rectified vision signal to V5. It is
essential that the value of CI0 should be kept low,
5 pF being a common value, and in a larger receiver
this capacitance might well be provided by making the
lead from the end of R8 to CI12 from a short length
of co-axial cable, the screen being connected to eurth
to provide the required capacitance to the inner con-
ductor. In the present receiver, with only small distances
between components, it is better to employ an actual
5 pF silver-mica capacitor for C10.

The working conditions of V5 are so chosen that the
negative going signal containing the video information
merely drives the valve further into the cui-off state
so that there is practically no variation of screen and
anode currenis during the picture content of each line.
The positive sync pulses, however, cut the valve on to
produce negative going pulses for feeding to the time-
bases, the line sync pulses being differentiated through
C13 and the frame sync pulses integrated across Cl4.
The output levels of the pulses are standardised since
although the valve is fed through a capacitance, Cl2,
it provides its own D.C. restoration.

By using a fairly low value of coupling capacitor
between V5 and the frame timebase an attempt was
made to provide a spiky sync pulse for frame synchronis-
ation by differentiation of the front edge of each small
step in the integrated waveform. Oscillographic inspec-
tion of the sync separator, output in the original televisor
appeared to show a meastre of success but once again a
poor signal strength may adversely affect the circuit
and in some locations it may be desirable to increase
the value of C15 by trial.

Isolating Timebases

lsolation between- the timebases is considerably
assisted by drawing the line and frame sync pulses
from separate electrodes of V5.

Senterce/
250v JOmA,
or te suit
transformer

A AR AR

VWYYV Y

Resistance or
choke smoothing

0
250

Fig. 3.—Providing negaﬁvekH.T. ’mm normal power
pack.
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The Timebases - :

The timebases employed in the televisor are of the
Miller type, built round EF91's. The majority of B7G
based valves are unsuitable for this application since
their suppressors are often internally connected with
their cathodes. In the line timebase, V10, ordinary
circuitry is employed save for the fact that a fixed anode
load is used rather than a potentiometer to avoid over-
crowding of the chassis walls with controls. The
timebases as shown are designed to suit a 3BPI tube
and if coupled to any other tube their circuits may
require alteration. The scan width is adjusted by
choosing R39 by trial; the value given in the com-
ponents Hst gave a picture slightly wider than the tube
screen, thus cutting off the corners, but with different
valve batches a variation of R39 may be necessary.
The component is mounted in a readily accessible
position to facilitate adjustment.

A good deal of time was spent on the frame timebase
which in its first form was found to be extremely non-
linear. Timebase circuits other than the Miller were
tested as alternatives, but with no greater success, and
eventually a variation of the Miller timebase, with an
amplifier, was evolved and found to be completely linear
by oscillographic inspection.  This timebase was coupled
to the 3BP1 tube and checked on a bar generator when
it was found that the raster was still completely non-
linear with curvature in the direction opposite to that
previously obtained, .

Further extensive tests were carried ont, using several
3BP1 tubes which all gave- equivalent results, and it
was finally discovered that at low frequencies the tube
suffers from what may only be termed a form of trapezium
distortion which appears to clear at higher frequencies.
The frame deflection input waveform required for a
linear raster needs some curvature ; the curvature of an
uncompensated Miller timebase using the EF91 is too
great whilst a linear scanning stroke introduces reverse
distortion in the raster. Once this fact was recognised
it was a fairly simple matter to adapt the Miller circuit
for ** variable distortion *” by splitting the normal single
grid-anode capacitance into two capacitances in series,
separated by a resistor, C25, R30, C26in Fig. 1. Control
over this combination is obtained by introducing resist-
ance to earth, formed by R28 and R29, variation of this
resistance introducing the necessary non-linearity in the
scanning stroke to give an excellently linear raster on the
tube screen.

Ideally R28 and R29 would be a rheostat but again it
was decided to employ fixed values chosen by trialat
the outset, This conferred the further advantage of a
convenient tapping point for the frame sync input,
which when taken to the suppressor grid of the circuit
tended to damp down the transitron action of the
suppressor and screen. If, on the first trials, non-
linearity of the picture is found in the vertical direction,
R29 should be varied experimentally to clear the distor-
tion. In the original circuit it was found that the change
in value of R29 was fairly critical, and tolerance varia-
tions of resistors with the same value markings is some-
times sufficient to give control.

It should be noted that whilst the non-linearitv effect
just described has been likened to trapezium distortion
there is actually no trapczoidal shaping of the raster
which, in the original televisor, was found to be excel-
lently rectangular. It would seem probable that the
effect would be eliminated by push-pull deflection,
where both frame deflector plates could share the work,
but in this small unit the extra complication of push-pull
deflection seemed hardly worth while.

The Miller timebase is followed by a triode amplifier,
the timebase alone giving insufficient scan. The amplifier
is given negative feedback by returning the grid leak to a
point well up a reasonably high cathode load and, as in
the case of the line timebase, the output amplitude is
controlled by the anode’s load being chosen to suit the
circuit gonditions, The value for R34 given in the
components list provided a raster equal to the screen
height in the prototype ; some variation of R34 may be
found necessary to take up differences in component
tolerances and valve batch characteristics,

It may be found that one or other of the time-
bases does not fire immediately, but requires ** starting ™’
by swinging the frequency control. This can be over-
come by testing other EF91's in that timebase circuit
until a ready starter is found. Since five valves of the
required type are used in the receiver, there should be no
trouble at all in replacing a slow starter which in any
case will be found in only a few sets. The replaced valve
may, of course, be employed in any other circuit with no
bad effects.

It will be appreciated that the present Miller circuit:
and amplifier shown in Fig. I, have been developed to
suit the 3BPI tube, and that they will not necessarily
give linear rasters and correct amplitudes with other
tubes. If it is desired to employ some other type of C.R.
tube, it will probably be best fo commence with a
normal Miller timebase; as an alternative a cathode-
coupled multivibrator frame timebase, with amplifier,
might be tried.

The Sound Section
As with other parts of the circuit, tests of several
different sound strips were made in an endeavour to

"obtain the best possible results and finally, as is so often

the case, the simplest solution was found to be out-
standingly the best. In early trials the sound was tapped
from the cathode rejector between VI and V2, but this
was found to introduce a likelihood of feedback. The
desirability of building the complete sound section round
two valve positions, limited the combinations of R.F,
amplifier-detector-output circuits, which could be tested, -
and the final circuit, as shown in Fig. 1, was found to
give greatest range and gain, This sound receiver is a
small detector—A.F.—output strip, an ECC91 (6]6)
double triode providing both the detector and audio
amplifier sections in a single valve, followed by an EF91,
which operates a 24in. speaker very adequately.

The receiver relies for its high gain on a detector
of the super-regenerative type, which is normally brought
by the gain control R21 to the verge of oscillation, and so
to a sensitive point, without interference to the vision
channel. Direct capacitive coupling between the detector
anode and the core of the co-axial feeder is provided by
C16, any degree of unbalance caused by this type of.
coupling being apparently unimportant, to judgt by
results. The value of C16 is set by trial to give best results,
the capacitance value being kept as low as possible.

The only component in the sound section which
may require variation from the value given in the com-
ponents list is the detector anode load R20. This should
be of such a value that the detector comes into oscillation
when R2I is practically all in. Valve and component
variations may make it desirable to vary the original
value of R20 over a slight range if absolutely maximum
gain is required from the detector stage, The audio
amplifier and output stages are conventional, save for the
fact that no by-pass capacitor is used across the bias
resistor in the cathode line of V7.

(To be continued.)
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“From VCR97 to ACR2X

November 1952

DETAILS OF MODIFICATIONS NECESSARY IN THIS POPULAR CONVERSION
By J’ Muir Smith

conversion details for changing from the VCR97
to the ACR2X.

Firstly, the mechanical differences :

The ACR2X, unfortunately, has a base which at
the moment scems to be guite unobtainable. 1 over-
came this difficulty by inserting the original base inside
that from a ‘broken VCR97, and then wiring the base
and side contacts of the ACR2X to the cerresponding
contacts on the VCR97 base. The tube may then be
quickly substituted in circuits which were prewously
used with the VCR97T.

The base connections of the ACR2X are as follows :

At ’
IN reply to a number of requests here are the complete

The sige contace

b‘ﬂ'ghta’y behing ¥

s connected to
Ay and Az

Details of base connections of ACR2X.

~ Characteristics
Secondly, the electrical differences :
VCR9T :
Heater voltage, 4 volts.
Heater current, 1 amp.
A3 max, voltage, 2,500 volts.
Y plate sensitivity, 600 mm/v/y.
X plate sensitivity, 1,140 mm/v/v.
ACR2X
Heater voltage, 4 volts.
Heater current, 0.9 amp.
A3 max. voltage, 4,000 volts.
Y platc sensitivity, 675 mmjv/v
X plate sensitivity, 600 mm/v/v.

From the data given it can be seen that by using the
ACR2X with a final anode voltage of about 2,000 volts
the only electrical difference is that the Y plate sensitivity
of the ACR2X is double that of the VCR97, i.e., if a
timebase designed for the VCR97 were connected up to
an ACR2X the line amplitude would be correct but
the frame amplitude would be twice the tube width.

-

a I5K0
S00K0
v |
—
S uF 22K0
cRT Fkir
WWJ b :
Input = EHT—

Voltage supply network details.

Timebases such as those used in the P.T. Argus
and othzrs employ a Miller Transitron oscillator driving
a similar valve with 100 per cent. negative feedback,
These are the simplest 1o convert, and require only the
removal of the frame amplifier valve. :

Timebases which employ an oscillator driving a double
triode (e.g., 6SNT7) should have the load resistances of
the two frame amplifier triodes halved.

Any E.H.T, network designed for the VCR97 may be
employed without any alteration. The network in
use at the moment is shown above.

CONTENTS: The BBC Television Svstem;
Receivers; Stereoscopic and Colour Television:
Converter; Servicing;  Interference;

TELEVISION PRINCIPLES AND PRACTICE
By F. J. CAMM

The Television Cameraz

Time Bases;
A Pattern Generator;

Dictionary of Television Tetms.

Price 25/« or 25/8 by Pos.
GEORGE NEWNES LTD., TOWER HOUSE, SOUTHAMPTON ST., STKRND W.C.2.

From Transmitter to Receiver, Projection
DC Receivers; Aecrials; A London-Birmingham
Choosing a Receiver; The Beveridge Report;

Available from;
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VALVES. EY5, 8UsI, ECL8). GTIC, 807, 11'9 ;: 5U4, 6VE.
5¥3, PMJ, X66, 10/9 ; 1A3, 1RS, 1T 155, 344, 3584, D6, 6F15
10F1, EF, EF50, EF9l. ELAL. 6F12, ECH42, /9 ; KT8, KT32,
SP41, 5, UF4l, UY4l, TT1l, 5:9 ; ARS, 4D1, §C5, C2C,

SALVAGE RADIO-GRAM CHASSIS.  Price £0/17/6.
5 Valve §'Het, 1952 Models. Made tosell at three times this
price. Latest pin-type Midget Valves (BAA series). Can be
built into your own cabinet in combination with one of our
zalvage auto-change unirz to make & first-class radjo-gram
and save pounds. All units guaranteed and tested hefore

despatch, Auto-change units, single speed, £5/17/6, and
3speed. £817°6. P. & P. 38, ki 1

SALVAGE MAINS TRANS-
FORMERS. Price 12-’? each,
260-0-260, 6.3 V., 3 A, Al tested
and goaranteed for 3 mths.
Pos 2/~

O.F. Transtormers for TRF and
Personal sets.  Will match all
normal O.F, valves to 3 ohm
epeech  coll Price 3/8 each.

§ Pm_tl_al_ge 1. =
EXTENSION SPEAKERS,

Price 258 Tax Paid. Latest

baffle type with gold-

=prayed metal fret.
5in.  P.M. Speaker.
. Postage 1.9,
CONDENSERS. Bargain offer of new two-gang 0005 mfd.
tuning condensers, 39, Three-gang, 0005 and 005635 mifd.,
m.. 26 each. Single-gang, .0005 mid., 2.6. Pestage 8d,
STAMP FOR 1852 LIST.

C.W.0. '@ 621, Romiord Read, Money

or n“K London., E.12. ck
C.0.D. (Grangewogd B67T) Guarantee.

Television at 200 miles

NEW MODEL SC23 TV PRE-AMPS. ALL CHANMNELS

® High gain and low nolze.

® Customs built to the highest slandards.

® Ample bandwidth for good definition.

@ Ideal for the * difficult * fringe aod oltra fringe areas,

® Fach pre-amp. supplied gusranteed to have been “ air
testad  and to have received both vision and sound at
¥ miles using a standard rommercial superhet receiver,

@ Models SC22 and SC23 have sell-contained metal rectifier

power supply, 200 &0 v. A.C.
12 months' guarantee. %
Immediate delivery

RETAIL PRICE LIST
CTrade enguiries invited)
2023, new model, £5,.5.0
SO, two-stage, £8.10.0
8021, wwo-stage, £6.8.0
Tequires power supply.
8G12, TV Sig. Gen.,

£6.19.6.
PGLIL Patt.
Gen..
£14.0.0.

Calt it

TELEVISION SIGNAL GENERATOR

Freguence range 4070 Moce.
Calibration chart for all L
Modulation on sound and vision optional.
Sansitive meter fitted for use as grid dip oscillator.
Tdeal for service engineer and experimenter.
Megzsurea coil, aerial frequencies. eto.
The only one of It kind on the nudket.
Splf-contained power supply, 200250 v. A.C.
12 months' guarantee.

Immediate delivery.

. V. RADIO CO.

Manufacturers of Television Eruipment.

[TTTIIITLY]

25, WILLIAM STREET,
PLYMOUTH.
Tel. 4797

»v?‘I\MCK ETS

MODEL 55

ELEMENTS—constructed high Tensite duralumin
fully heac treated and ed. ese el s are filled to
prevent humming and processed to prevent corrosion ; of large
diameter to ensure strength and the electrical characteristic of
broad bandwidth. : ¥

INSULATORS—of robust construction and streamlined shape
to reduce windage. The insulator is fully waterproofed ac the
element and boom entry points. Fixing of elements and boom is
quick and positive and connections of the coaxial er twin feeder
can be visually inspected by removal of the cap,

MAST—of high tensite duralumin combining great strangd;
with lightness. Specially treated to prevent corresion and of
2in. o.d. and adequate gauge. Tested to withstand winds of 100
m.p.h.

BRACKETS—of light aluminium alloy of special design to provide
a strong fitting which will distribute stresses over a wide area of
brickwerk. The mast is rubber mounted in the brackers to
limi any tendency of h ing and to absorb vibrations,

ELECTRICAL PERFORMANMNCE

High Gain—the model 55 (illustrated) is a widesproad H aerial

with a forward gain of 3.8 dB.

Broad Bandwidth—large diameter tubes ensure a broad band-

width and provide a picture with better definition.

Front/Back Ratio—the ratio is |10 dB giving the aerial valuable
directional characteristics which
enables interference to be mini-
mised, or eliminated completely.
Acceptance Angle—of 180 which
allows a useful degree rotation of
the aerial before the signal is

- reduced.

Range—dependent en the location

and can exceed 70 miles from

rhe transmitter,

in ligh
)‘:

AERIALITE LTD., STALYBRIDGE, CHESHIRE
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LATEST HIGH PERFORWANCE

PRACTICAL TELEVISION

A SUPER MODERN MINIATURE TRANSPORTARBLE
MIDGET

Novembﬁr 1952

< MAXIMITE **

RAMO RECEIVER USING
VALVES AND COMPONENTS
SIZE ONLY : 6in.
high, 2jin. wide
AC/DCSUPERHET WITHOUT
LINE CORD
LARGE MAINS DROPPERS
EXTERNAL AERIAL OR
EARTH.
CORD DRIVES, etc.

TIHE

long, 3iin.

FULL PLANS (includ-
ing detailed poinr to
point wiring) printed on i

art paper. vt

This Receiver is a three valve superhet plus rectificr, of very small dimensions using the latest improved
post-war midget components, giving—

@ GREAT SENSITIVITY @ GOOD SELECTIVITY @ HIGH STABILITY © POWERFUL OQUTPUT
Can be carried in a car or coat pocket and plugged into any mains supply from 100 v. to 250v. A.C./D.C

with immediate reception.

speaker) and rigid assembly.

REMEMBER ALSO:
HUNTS, T.C.C., WEYMOUTH,

ALL

Our No. 11 Cataloguz, price 6d., Post Free.
Over £2 free, below 10/-, od. ; f? od,; £2,1/

It has been designed for easy construction, good quality (using a full 3}in.
It has a medium range coverage of 150-560 metres.

We stock a complete range of new a:}d Eu&plgsN\:omponcms and over 10,000 valves.
ACKSON,
HAYNES, COLVERN, ELSTONE, MORGANITE, ERIE, BULGIN, etc., ete.
VIEWMASTER PARTS STOCKED FOR

“CYOU "CAN RELY ON US™

RADIO SERVICING CO.

l’uat)ge :

WESTINGHOUSE. W.B.,, WHARFEDALE,

IMMEDIATE DISPATCH.

444, WANDSWORTH ROAD, CLAPHAM,
LONDON, S.W.8. Telephone MACaulay 4155,
T7,77A, 168, 169 Buses._ S.R. Station : Wandsworth
Road. Open till 6.30 p.m. 1 o'clock Wednesday

TEGHNICAL /S
BOOK senvuctg

for the
Radio Industry

For all your technical books and periodicals
you need go no further than the nearest shop or
bookstall of W.H.S. Whilst it is not practicable to
maintain a big stock of such books at every branch—the
Daily Supply Service from Head Office will quickly
deliver the books you want to your local branch. We will
gladly supply lists of the standard works on any subject
and welcome inquiries from students and librarians.

+ Our Postal Service can send technical

books and periodicals to any address at
Home or Overseas.

W.H.Smith & Son

. TECHNICAL BOOK SERVICE
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2

A VALUABLE BOOK

which details the wide range of Engineering and
Commercial courses of modern training offered
by E.M.l. Institutes — the only Postal College which is
part of a werld-wide Industrial Organisation.
Gourses include training for:
City and Guilds Grouped Certificates In Telecommunications;
Md Brit. LR.E E:ammalion, Radio Amateur's Lu:e'lce, Radio
& Television Servicing Certificates, General Radip and
Television . Courses, Radar, Sound Recording, etc, Also
EM' “Gourses in all other branches of Engineering.
— —— POST NOW- —— - — - — - -

Institutes Piease send, without obligation, the FREE book.
ey i 1 E.M,1. INSTITUTES, Dept. 138,
mmm
coLum
H.M. \' Nowe.

3
1
43 Grove Pack Road, London, W.4 :
1
1
1
]
I

PER MONTH
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Servicing Without Instruments

SIMPLE IDEAS FOR TESTING AND FAULT FINDING FOR THE BEGINNER
By W. ). Delaney (G2FMY)

RATHER surprising fact brought out by visitors
A to our stand at the Radio Show was that many
would-be constructiors hesitate to build a tele-
vision receiver as they have no test equipment, and feel
that it is risky te undertake the task. The problem
is that test equipment would cost as much as a
television set using an ex-Service tube, and that in any
case, many constructors would not know how to use
the equipment. Although it must be admitted that
for proper servicing a range of good test instruments
is essential, it is by no means necessary for the amateur
who wishes to build himself just one receiver for domestic
use to own any test apparatus. - Most amateurs who
are interested in radio or television will no doubt possess
a test instrument, usually of the multi-purpose type,
but some may have only a dual-range volimeter. The
latter will probably not read above 200 volts, but even
this may be used for fault finding, and the following
details will give an idea of the lines of attack in locating
a fault in a home-made receiver. It will be assumed
that the constructor has just completed his first receiver
—be it a standard with large tube, or ene of the converted
" ex-Service units or tube assemblies.

Precaationary Tests
Theoretically, before risking damage to an expensive
C.R. tube, voltage tests and checks should be made at
different parts of a circuit, but here it is important
to stress a point which is often overlooked. Tn an
attempt to avoid damaging valuable parts we find that
many constructors try and test separate sections of a
complete television receiver, and as a result obtain false
indications or damage expensive parts. As an indica-
tion of the sort of wrong test which is made, let us
assume that the vision and sound sections are fed from
exactly the same H.T. rail as the timebases. Now the
anode current from the vision section will perhaps be
of the order of 50 mA., the sound 20 mA. and the time-
bases 100 mA. or so. Obviously, therefore, if only the
sound section were to be operated—either by removing
all the remaining valves, or by disconnecting the H.T.
feed to the other sections, the voltage dropped through
any series resistor will be very much less, and even if
there is no series resistor in the H.T. feed the voltage
applied to the section will be quite different from that
given when all the .other sections are operating. The
first rule therefore is, that in most receivers it is not
. practicable to try and test each section individually—
the entire apparatus must be switched on as a complete
unii. Obviously, therefore, in order to safeguard valves,
etc., the first step before switching on is to make certain
that no serious mistukes have been made in the wiring.
1f vou have an all-purpose test meter, even of the cheapest
kind, before inserting any valves or the C.R. tube, check
for a short-circuit across the H.T. positive and negative
lines. A short-circuit here will damage the rectitier,
and can be caused not only by u mistake in the wiring
but also by a faulty smoothing condenser. 1f you do
not possess even a voltmeter, a rough check may be made
by connecting a pocket-lamp bulb in series with a suitable
torch battery and connecting them from H.T.— to
H.T.--. There should be no light, but if there is a

slight glow, check the circuit and make certain that
there is no low-resistance potentiometer across the
supply, which may be found in some circuits for obtaining
low voltages for certain points.

Having checked the H.T. supply the next check should
be for the heaters, and again the test meter is the most
satisfactory item, connecting it across any valveholder
{in an A.C. model where the valves are in parallel) and

‘checking that 6.3 volis, or whatever the voltage rating

is supposed to be, is present when the set is switched on.
It should be switched on and off fairly quickly, as the
transformer may be damaged if left switched on for any
length of time without a load.

Again, for those with no instruments, a 6.3 or 8-volt
torch bulb or dial lamp may be connected across the
heater sockets of one valveholder, with short lengths
of wire pushed into the sockets and the bulb held across
them, The bulb will show whether the appropriate
voltage is present, indicate an open circuit, and will
blow if there is an H.T.-to-heater short-circuit. In an
A.C./D.C. or similar circuit where the valves are in
series, the same check will prove continuity only if all
valveholders are provided with the correct valve load,
and therefore each valveholder should be checked as
already described for a short-circuit to the H.T. positive
rail, and then when all the valves are inserted, if it is
thought that a further precautionary measure is justi-
fied, the heater line should be disconnected from the
chassis and a low-voltage torch bulb used to complete
this connection. If it glows faintly and steadily it may
be assumed that the heater circuit is more or less satis-
factory. :

4

Testing Sections

The receiver may now be switched on, and the neces-
sary trimming or adjusting carried out. Fortunately,
a television receiver has, in effect, its own test instrument
incorporated in the picture tube, and this gives an
indication of the majority of actual faults. Thus, il a
complete raster is received but no picture, although
sound can be tuned, obviously the vision receiver is
faulty ; if a horizontal line only is obtained, the frame
timebase is faulty, and so on. No instruments are
therefore necessary for locating the section in which a
fault is obtained, but its actual sewrce can be more
quickly located with instruments. Thus, a faulty vision
receiver may be checked stage-by-stage, and an open-
circuited anode load easily found with a good current
meier. But again. the amateur with no test equipment
need not be put off, provided he has a pair of headphones,
These may be inserted into each anode circuit in turn,
and the noise heard will give a good indication as te
whether there is 4 successive build-up from stage to stage
and a complete break will easily be noticed, whilst a
badly-off-tune stage will also give a good indication in
the ‘phones. If there are no headphones available,
the loudspeaker may be used in a similar manner,
replacing the speaker transformer by an equivalent
high-wattage resistance in order to maintain the sound
output stage working correctly. This idea may also be
adopted for lining up the vision stages, tuning for
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maximum response, and af‘terwards adjustmg each indi-
vidual stage for correct bandwidth. 2

Timebases

The timebases may be fairly easily checked by wsing
the indication given on the tube. For instance, if it
is seen that the frame section is not functioning, the
valves should be checked first, changing them round
with others of a similar type in the other timebase or
some other part of the receiver, but where this is not
possible, get them tested by a local dealer. Where
the constructor possesses a voltmeter, even if this does
not read higher than 200 volts and even if of the moving
iron type, it may be used to measure the voltage drop
across certain items, such as cathode resistors, where
only a rough indication is necessary to check that a
stage is actually functioning. /In thiv connection it

must again be stressed that no attempt should be made to
measure the voltage applied to the anode of a line output
valve, in view of the high peak fy-back volrages which
are developed here,

Complete failures are not too difficult to cure as
the cause of the trouble is usually fairly obvious
upon analysis, but faults such as distorted wave-
forms are more difficult to trace without elaborate
test equipment, and all that the amateur can do in
these cases is to replace or substitute components one
at a time. The various articles published in these pages
from time to time on the function of different circuits
will enable an appreciation of the working to be obtained,
and will assist in tracking down faults, and it is hoped
that the above details will assist those who are interested
in construction but hesitate to build a Teceiver without
test apparatus.

The Television Soc-iery

HE following is a programme of meetings for the
1952-53 session.  All meetings, unless otherwise
stated, are held at the Cinematograph Exhibitors’
Association, 164, Shaftesbury Avenue, W.C.2, and
commence at 7 p.m.
1952

Wednesday, October Ist: “ The Viewing of Motion
Pictures : Films and Television.” Prof. W. D. Wright
(Imperial College). (Joint meeting with the B.K.8.).
Held at Film House. Wardour Street, at 6.30 p.m,

Friday, October 24th : ** The Birth of a High Defini-
tion TV System.” 8. J. Preston, M.A. (E.M.1,, Ltd.).

Thursday, November 13th : ** Compouent Reliability
in TV Receivers.” Dr. G. D. Reynolds {Murphy Radio,
Lid..

Friday, November 28th: - High Quality " Front
Projection TV Receivers.” P. D. Saw (Aren Radio, Ltd.).

Thursday, December 11th : * The Television Sociery's
Transmitter—Part 1. H. Banting, H. Fairhurst, and C.
Banthorpe.

Wednesday, December
Society’s Transmitter—Part 2.
Corfield and E. A. Dedman.

17th :  “ The Television
C. Banthorpe, D. N.

1953
Thursday, Januar_v 8th: * An Introduction to the
Stne-squared Pulse.”
(G.E.C. Research Labs.).

Friday-Saturday, January 23rd-24th: The Society’s
Annual Exhibition (Friday, members only ; Saturday,
open to visitors by ticket). At the Edison Swan Co.’s
offices, 1535, Charing Cross Road, W.C.2.

Thursday, February 12th : * The Importance of the
D.C. Component.” D. C. Birkinshaw, M.B.E, (B.B.C,

Television). ;

Friday, February 27th: * The Scanning Electron
Microscope.™ D. McMullan, M.A. (Cambridge
University),

Thursday, March 12th :  * Television Aerial Equip-
mznt.” N. M. Best (Antiference, Ltd.).

Friday, March 27th : The society’s annual dinner.
Details to be announced later. ¢

Thursday, April 9th: ** Aspects of Television Pro-
gramme Planning.” = Cecil Madden, M.B.E.. (B.B.C.
Television).

Friday, April 24th : * The Fleming Memorial Lecture.”
Details to be annourced later.

Thursday, May 7th: " A Delayved Trigger Oscillo-

C. J. Hunt and E. W. Elliot’

graph.” R. Anderson and J. R. Smith (The Plessey Co.).

Friday, May 29th: “ A Directly-driven Line-scan
Circuit.” Emlyn Jones and K. Martin (Mullard Labs.).

A summer meeting will be held in June, -

Non-members of the socicty are admitted to meetings
on the presentation of a signed ticket obtainable from
any member, or from the hon. lecture secretary, Mr.
G. T. Clack, 43, Mandeville House, Notre Dame Estate,
S.W.4,

A New Soldering Iron
A MNOVEL soldering iron has recently been produced

by Oryx Electrical Laboratories, 3, Tower Hill,
London, E.C.3, and is illustrated below. It weighs only
1o0z. and js intended for operation from a low voltage
source. This may be 6-64, 12-13 or 24-271 volts accord-
ing to the particular model. The working bit is a push-
on fit and is replaceable, and the consumption is rated
at less than 9 watts.  The bit acquires working tempera-
ture in about half a minute, and a new type of element
is fitted. This is of a type which will withstand shocks
or jars and the only attention which the iron normally
needs is the removal of the bit and the insertion of a
small drop of oil.  For instrument repair work, or even
the making of coil connections in model miniature coils
such as are used in television receivers, this type of iron
will be found extremely useful and effective in action.
The price is 16/9d.

The new soldering iron in use.
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GANG CONDENSERS

‘3 gang 0005 78, 2 gang

2gang 00035 6/8, 2gang Mhhdgets 9
Four-position CODKER WITCH,
apprex. 30 amp., 4/- ea., Post 3;’-

CABLES, WIRE, ete,

ALPHA

Push-back  wire, F00T6.  Colours : c .
Yeflnw, wmfe eGreen Blue, Mauve, s U P P LY o 2K, } Meg., 150K ochms Midget '{‘sg:e L
lsnmd Eonp@r wire, 14 gwg,, 18 swa., - * 1 M; qS».P £ R S:Isas
. 1AL OFFER 1 Mez &P 8. Bhart
Ex Gov. Telcphone Wire, 6 strands steel,

1 copper. Green plastic covering, in VALVES e Spingla; o o
nominal 1,000 yd. coils, 20/~ per coil Centralab

2 mm. Sleeving, 3d. vd. i
Single-core cable, 9 strands, varnish,

cotton and rubber insulatwn a"l. yd. 5K ohms Tess Switch ... ... 1/6ea,
%xﬁg‘t“:“f‘il:’: above, 10d. 1RS it g_u:Lg & g Elﬁé%)p 4':.6 _L:!:f with D.P.S. o : Bl- g,
g"c"‘ﬂ“ it dm ya. w“ L }gg f GEE#} 1 6 | KT61 13}5 5K ohms, 25K ohs with 8.P, Switch
o AL ITd '8 | BUSG '8 | K'To6 116 . 3/6 ea,
ENGRAVED KNOBS, 1iin. dia. for | 304 /G | BVEC - | MH4 /= | Dubitier
“¥in. s indle‘. available Cream or Brown | 384 10/6 | 6VBGT - %(%NP%EN ,,a : éa‘reg with Double Pole Switch, 4/8 ea.
" Brilliance’" | 5 e 108 | EENa '8 | 5K ohms, 150 K ohms, less Switch, 1@ ea,
“ Brightness,” "~ * Brilliance’ On Off." | R4 - | BALS '8 | PEN2A 5.6 | Erie
“ Wavechange,” “ On/Of,”" " Tuning,” | 504G - | TBT - | UCF42 12/68 | 5K o) . 0K ohms, ¢ Meg 2 Meg
“Yolume,” ™ S.M.L. Gram, * Y Tone,” | 5Y3GT 1§ | TCo fo | UL4L '8 | with D F. Switch Bi=
_Bg = On'rl%gl'.] Sad:cél}?r;im." 5Z24M g?; = g% 1 Ig i Meg, w‘lth ‘-5 P, Swztsh i &= aa
“ Pasg e Hecord: ta 1 ;
Al Plain Knone fo match, 18 va. | Goaer 80 6| E g~ | Colvern. Wire wound types
408 8 | 80T 106 | SP6L /= | 10K ohms, 5 chms, 200 ohms, 1K okms
CONDENSERS D6 7:6 | 9001 3 SP4l - 2/9 ea.
001 MFD, Bakelite Cass  4000v. 1/~ ea. | 6GFEG 8- | 90 | EFS0 66 ﬂl}K ohms, 25K ohms, 35K ohms, 50K
.01 MFD, Can Type, 5000v, .. £-ea | GHE 4 o003 8 B e e e BB eR.
A2 MFD - Can Type. !DUOCI" . 28ea | GISGT 9004 6 8 10 ohms 500 ohms. 1K ohms with
01 MFD. Bakelite Case, -lKv. 1'8 ea. | 6JIG 12A6 129 | EL32 8- witch 2/10 ea
.25 MFD. 8idv, . 1'-ea. | 6EIG 8 | 1208 - | VU )= i‘)ot:blﬁ 10K ohms on one Bpinﬂle 213 en
?%\?%‘FDD 8&? o 1.rs 28, | GHEG 12 Lg{as a zrg%dl 4'6 | Midget 400 chms 2 e
i 10% | A 6 | 3 6| 9B solia Diclectrio  Congencers
RECORDING MOTOR 8Q7 10i6 | BZAGT 'g V%Fﬂ.‘w 1, 8 10 ea,
4-nole  Shaded pole, variable speed, | 68HY Fi- | B5LEG 10/- | 5Z3 B S13 Spin. wheel drive 78 ea.
: 5 ECH3 15- | UB41 = Jl! S5 RV Dri soe 26/8 ea.
éub('%g'?féoa e At topped 10015, 5K !(,I_fi ECL8) 126 | ULdS 198 | Ful it avatlable. . :
TEHRMS : Cash with order or C.0.D. MAIL ORDER ONLY. Fall List avaitable ; send 3d. stamps.

Postage, 6d. under 10/-, 1/~ under

5/6,

GUARANTEED NEW AND BOXED

20:~, 1/6 under £5.

VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1

TELEVISION 273
VOLUME CONTROLS
Morganite

RA D I 0 %"%}Es., all wim sfngle Pole’ s%&’h"

3!
50K, | Meg., } Meg., 1 Meg., less Swnch

+ Meg., + Meg., 1 Meg., with 8.P, E:ii.ch
= b,

Minimum €.0.D, and postage charge 2/3.

The new ARMSTRONG

Television Chassis Model T.V.I5

incorporating a 12ip. C.R.T., is now available for distribution

PRICE

53 Guineas
TAX PAID

Also in beautifully veneered two-toned walnut CONSOLE

GABINET. Instulled free. Pricz 63 GUINEAS Tax
Paid.

. Comprechensive Maint e Service s

. Pleose send for Radiogram and T.¥. list, post free.

ARMSTRONG WIRELESS & TELEVISION CO., LTD.,

WARLTERS ROAD, HOLLOWAY, LONDON, N.7T.
Telephone—NORth 3213,

lahl

How much de yow know
This world-famous book
contains all latest radio
and television develop-
ments..  Earlier copies
sold 300,000 ; this en-
tirely new volume has
400 pages, 1,440 entries,
i hundreds of illustrations,
covers every as t of

1 radio ; new sections in-
clude radar, television,
| DIEDLE

remote control, oscilla- -
tors, Kirchoti’s laws,
photo-electric cells, new
series of modern circuits
for receivers and amplibers. culomatic station sel., car radio,
electron multipbiers, fault finding. building relevision receiver,
new colour codﬁ etc.—contains all the accumulated knowledge

of radio science ! FREE on APPROVAL!

SEND NO MONEY

—GCOPY SENT

To : A. THOMAS & CO.(T3), 111, Buchanan St., BLACKPOOL

1 am over 20, f will return book in 5 days and owe nothing or send

229 in sertlemeni, A Ouly 22/ if cash wirh this order @ full refund
i dissatisfied.)

IR . vssivsrovanisornpnasanrinsnnrmrrisinnnassin

Address,...cceniiannen

) PP PP P
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‘DT ARGUS” ?Efmsmu RECEIVER

The illustrations show the " P.T, Argus " arranged as a console in
our 8 gns. cabinet. (Uses Internal magnifter sy=tem, details on

request.)

Altho this televisor costs only
about ., it does not involve the
conversion of ex-Government units,
and has been designed for construc-
tion by the novice. The ecircuits
have been kept straightforward and
devoid of * [rills " thouzh nothing
has been sacrificed which would

g;asist in ite efficient and stable opera-
ion

The chassis is divided into five separ-
ate units, which makes for ease of
construction ; the units are vision
sound

receiver ; receiver . Lime

base ; E.HT. Supply and GR.T.
network ; and power unit. Each
unit is complete on its own chassis,
all units bolt together to form the
complete tele\-‘b-o’(‘

We can su]pply the 21 valves, C.R.
tabe and all the parcs Ior £20.10.04.
H P te:m-\ are available deposit

7.0.0d., lm.lam‘e 12 monthly

gayrnentu of £1.6.04, e
riage and packing 10- extra.

A reprint of the data, in * Practical
Television"” by permission of the
Editor of , ‘' Practical Television,"
together with some additional dia-
grams and notes produced our
Television engineers, are available as
a constructor's envelope, FPrice §'-
post free.

Build this fine Instrument

T.V. SIGNAL AND PATTERN GENERATOR

Cost of all components, valves etc., only 29/6

This generator has been
carefully designed and
although it can be built
and used by any beginner
it iz at the same time a

most  uzeful instrument
for the more advanced
worker.

It can be tuned to the
Vision channel and will
produce & pattern on the
face ot the CR. tube.
Alternatively, if tuned to
the sound channel It will
produce an audible signal
in the loudspeaker,

Thus its owner will be-
come independent of B.B.C,
transmissions and can fault
find or test al any time,
It opsrates eatirely from A.C. mains and Is quite suitable for
use with superhet or straight receivers.

A complete kit of parts (in fact, everything except cabinet)

with full constructional and operational data will be supplied -
for 28/8d. plus 2/6d, post and insurance ; alternatively, data is
available separately price 2'6d. (credited if you buy the kit later),

Note. Cabinets as per the lllustrated prototype will ke avail-
able ahfirbiy

o ILEETRDHIC E’EICISIDN "ﬂU!PMERT Derr 9

! 4 e 2
_L:.-:nncan;.u en R R 3= smsur ummzsﬂ LOIIWN :Clt
=

Smiths of Edgware Road The Component Peopie

Can now supply from Stock all VIEWMASTER TELEVISOR
Farts, for London, Midlands, Holme Moss, Kirk o'Shotts, and Wen-
voe, Including —

W.B, Frame Transformer 106, Bulgin On-Of BSwlitch, 4/3.
25/6 ;: Smoothing Choke M, Valves @ Mullard EFS0, 17/6
15/8 ; Heater Transformer 103, plus 77 PiTax. Ex-Govt. EF50

42/~ ; Heater Transformer 103A.,
52/6 ;. Scanning Coils 108, 333 ;

Focus Ring-10971-2, 22/8 | Line
Transformer 107, 32'6 ; Width
Control 110, 10'- ; Speaker 106

32/6 ; 9in. Tube Suppert 112,
21/- : 12in. Tube Support 112,
216 ; Boost Choke 111, 58

Sound-Vision Chassis 200, 18/'8
Power-T.B. Chassis 102, 18/8 ;
Support Bracket 101, §'-
T.C.C. Condensar Kit, -7 gns.
{London, £7) iseparate Conden-
sers supplied at current pricesi.
Morganite RHesistors Kit. 35.3
{London, 36'3). Separate Resist-
ors, Type T, 8. ea. Type R, 8d
ea. Westinghouse Hectifiers

(%), B8'9 or supplied so) mt.elv
MR1, 39 & Ml{?. 11- i R3J,
29/5 . 4. 204 . MR, 3 8.
W -les 28 -setlLond.on
?ﬂ. ‘enrite R.F. Choke, 2
olvern \?a.: iable " Resisiors,
Type CLRHS 32 ea. Type

Cl JRA089-22, & 7 ea. Marganile
Variable Resistors, Tyvpe Q,
. Belling-Lee Conn
Unit L707, 89 ea. G
Neon Lamp, 3/6.

‘M. L.

inew), 106 ea, Mullard EBS1,
9= plus 311 PTax; EL33.
18- plus 58 P.Tax ; ECB33,
12~ plus 53 P'Tax. Mazda
6P, 176 plus 17 P/Tax
625, 13- plus 58 PiTax;
GK25, 106 plus 47 P/Tax,
12in. Tallon (‘abmet (Kit of
Parts) Table, £7 14s. O, 12in
Tallon Cabinet t}(it. of Psrla)
Console, £13 155 9in
W.B. Cabinet Table iFJHthQ]
£7 155. 0. 12in. W.B. Cabinet
‘Table lF'l'ﬂih-hedJ 210 10s. 04,
Cumpunent‘s for  increased
EHT. and Preamplifier,
Aerials, Feeder Cahble, Wiring-
up wire, sleeving, solder, nuts
and bolts, clips, ete. Construe-
tor Envelope, 78. Send for
comploete list. C.0.D, or C.W.0

Carriage paid on all orders
over EL. |
Note.—We have - had much

experience with this set, which
“we can thoroughly rec ummend
and are ready to help you if in
any difficalty, We will be
pleased to supply a single part,
all the parts, or stage by stage,

SMITH & CO0. LTD,

287/9 Edgware Road, London, W.2,

= Tel. Paddington 5891.

Hours 9 till 6 (Thursday 1 o'clock).

Near Edgware Road Stations, Mefropolilan and Buakerloo.

WIDE ANGLE SCANNING

Can only be accomplished by using HIGH
EFFICIENCY COMPONENTS, and
“ALLEN" can supply the WHOLE range
NEW TECHNIQUE.
THE LINE-SCAN TRANSFORMER

is' capable of fully scanning any C.R. Tube
from 9in. up to 17in, (Double D) Scan at 16kYV.
THE DEFLECTOR COILS

are designed to match the above Transformer
and to give a 70 deg. Scan.

FOCUS COILS — FRAME TRANSFOR-
MERS -— LINEARITY AND WIDTH
CONTROLS are immediately available,

JAll these components are specified for the
“TELEKING.” For Circuit Diagram of
Line and Time Base, using 12in. to 17in.
C.R.Ts,, send 9d. and S.AE.

'ALLEN COMPONENTS LIMITED

(Specialists in the manufacture of L.T. Trans-
Jormers),

CROWN WORKS, 197, Lower Richmond
Road, RICHMOND, Surrey.
Tel : PRO 9013

necessary for this
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Aberdeen Station
SHORTAGE of equipment, ' steel
in particular, was blamed by
Mr. D. Gammans, Assistant Post-
master-General, at Wick, Scotland,
for the slow-up of completion of the
BBC's low-power TV stations, of
which Aberdeen is one.

Free Suppressors for Ipswich,
MOTORING organisation and
several radio retailers have

latinched a scheme in the Ipswich

area whereby motorists have their
cars fitted with suppressors free of

charge. .
“Ipswich is “on the [ringe™ of
television reception and receivers

are therefore extra sensitive to inter-
ference from electrical apparatus
and motors. ;
Mr. P. I. C. West, chairman of
of the Suffolk branch of the R.A.C.,
has teported that car owners have
given the idea strong support.

New Transmitter

HE BBC has decided to install

one of the two medium-power

transmitters, ordered from Marconi’s
earlier this year, in reserve at
Alexandra Palace ready for next
year’s Coronation,

The other is to be kept at Sution
Coldfield in case of emergency.

Few Scottish Licences

LTHOUGH the Kirk o' Shotis

© transmifting station has been
in operation for over six meonths,
the viewing public north of the Tweed
1s much smaller than that anticipated.

Whereas dealers had expected to
sell over 50,000 sets in the first half
year, less than 23,000 have purchased
receivers since March.

Colour Television in Berlin
AT the request of the Board of
Trade, Pye, Ltd., took their
system of colour television to the
German Industries Fair which opened
in Berlin . recently. Thousands of
Berliners were able to see several
short programmes televised in colour
and the cxcellence of the pictures
with true colour rendering was a
great tribute to British' equipment
and British engineering skill.

The Egditor will be pleased 1o con-
sider articles of a practical nature
suftable for publication in ** Practical
Television.”  Such articles shoult be
wrirten on one side of the paper only.
and  showld contain the wname and
address of the sender.  Whilst the
Editor docs not hold himself respons-
ible for manuscripes. every effort will
be made to return them {f a stamped
and addressed envelope v enclosed.
All correspondence intended for the
Editor showild be addressed ro : The
Eidiror, * Practical Television,”
Gmrf: Newnes, Lid., Tower House.
Southampton Street, Strand, W.C.2,

Owing to the rapid progress in the
design _of radio  apparatus and to
our efforts to keep ‘onr readers in
touch with the latest developments,
we give no warramty that apparaius
described in our colimns is not the
subicet aof letters paren:,

Copyright in "all drawings. photo-
graphs and  articles  published  in
* Practical Television ™ is specifically
reserved  shroughout  the  countries
signaiory it the Betme Convention
and the U.8.A.  Reproduciions or
imitations of any of these are therefore
expressly forbidden.

Pye colour television is not new to

Britain and has already been used,

for demonstration purposes al two
leading London hc_;s_pitals and at
several trade exhibitions.

TELEVISION LICENCES &
THE following " statement shows

the approximate number of
television licences issued during
the year ended August, 1952. The
grand total of sormd and television
licences was 12,806,012, Lz

Region MNumber
London Postal ... e 603,360
Home Counties v 4 198,275
Midland ... : 379.172
North Eastern ... 147.156
MNorth Western ... 179,456
South Western . 28,328
Welsh and Border 33,467
Total England & Wales... 1,574,214
Scotland ... i 23,625
Northern Ireland o 108
Grand Total ... e 1,597,947

Flight to Cities Halted
R. G. A. MARRIOTT, manager
of the valves department. of
the General Eleciric Company, said
in Dublin recently that one of the
achievements of British television
has been the provision of an evening’s

-

e

The dearest set at this year’s Radio Show was this combined television and

radiogram exhibited by Decca.

It was priced at £757,
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entertainment - for people in agri-
cultural districts, thus halting the
trend of country people moving to
the cities.

From this - example, he said,
Ireland should ecxploit the possi-
bilities of television in an attempt to
prevent the flight from the land.

Archbishop’s Criticism
BEFORE leaving America after a
holiday with his wife in New
England, the Archbishop of Canter-
bury described television as “a
-mass-produced form of education
which is potentially one of the great
dangers in the world to-day. The

reached through the penerosity of
set owners in sharing their receivers,
and would be the largest viewing
audience in the country so far.

Relay Plans Dropped
PORTSMOUTH and South Hamp-
shire Television Society have
decided that in place of a relay
transmitter on Portsdown Hill, they
will urge the erection of the proposed
television station on the Isle of Wight.

A deputation from the committee

,of the Society is to meet local M.P.s

for talks on the matter.

Gallery in City Guildhall
RF;'STORATION

plans of the
City of London
Guildhall include the
building of a gallery
to mount cameras
and eguipment for
the televising of im-
portant functions and
events. Work  has
begun on the repairs
and is hoped to be
completed ip about
six months.

Mr. Rank Does Not
Fear TV
R. J. ARTHUR
RANK, the
Odeon film chief, is
not perturbed by the
growth of television,
for. he says, Britain
makes good films and
need not fear it,
although it has ex-
panded in this
country as fast as in
America.

BBC Retirement
HE BBC an-

nounces that
Mr. M. T. Tudsbery,

The inventor of the remote controlled television camera,
exhibited at the Radio Show, is seen operating it from

the control box.

world would have been a happier

place if television had never been

discovered. If contributcs to the
uneasiness of life to-day.”
Dr. Fisher's wife, however, is not

entirely in agreement with him.

Largest Viewing Audience
T has been estimated that over
16 million people will watch the
Coronation on- television nexl vear.

The large figure is expected to be

Above behind is the camera, and
in the screen at bottom can be seen the televised picture
of the photographer taking this picture.

C.B.E., MLI.C.E., the
Civil Engineer, is re-
tiring from the estab-
lished staff of the
Corporation on
October 4th, 1952,
under the age limit.

Mr. Tudsbery is being réetained
temporarily as Consulting Civil
Engineer to advise the Corporation
on civil engincering and building
matters. In this capacity he will
maintain  his interests in major
schemes and developments, and in
particular his personal control of the
development of the White Cuy site
for television.

Mr. Tudsbery joined l‘hc BBC in

January, 1926, as the Corporation’s
first Civil Engineer.

Set for Each Room
FTER a rich trader had seen a
television demonstration given
by British technicians in a Singapore
sports stadium, he was so impressed
that he decided to buy a receiver for
every room in his house. He ordered
thirty-five.

Aerial Ban
AS television aerials are banned
from school buildings in the
West Riding of Yorkshire, it appears
unlikely that pupils of the junior
boys” school at Bentley, near
Doncaster, will see their new big
screen projection receiver inoperation.
The set, which can produce
pictures four feet wide, was a present
from the school’s Parent-Teachers'
Association, who bought it from
proceeds of events specially orga mscd
to raise the money.

“ TV Opthalmoscope **
CIENTISTS at St. Thomas’s
Hospital, Westminster, London,
have built a device which will enable
oplicians o see into a patient’s eye
at large magnifications.

The patient watches a small light
spot, and a view of his eye appears
on a-television screen at enormous
proportions. The device, which also
eliminates the blinding glare of the
normal optician’s instrument, has
been invented by 27-year-old Mr, P.
Styles and Mr. H. Ridley, opthalmic
SUFgEOl’IS.

Scottish Mining -
- PROGRAMME on Scottish
mining methods is to be televised
direct from the bottom of a colliery
at Titlicoultry at the end of this
month.

Following dlscuss:on'; with Alloa
coal board officials, BBC technicians
and engineers are confident that
they will not meet any technical
snags which cannot be overcome.
Four cameras will be used and a
complete unit will be taken under-
ground.

It is hoped to hire a local hall in
Tillicoultry, in which television
receivers can be installed for the
benefit of miners’ wives and families,

Master Aerials
PROVIDED that a Housing Com-
mittee:  recommendation is

accepted, master aerials arc to be
erected on two large blocks of flats in
Battersea, London.

No individual external aerials
will be then allowed.
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up to £1; from £] to £3 add 1-6; over
Sats. until 1 pam. S.AL

nterleaved and Impregnated.
TOr SHROUDED, DROP 'IHRI}!‘(-’I_{

260-0260 v 10 ma, 63 v2a,5vaa .14
2650-0-280 v 80 ma, 6.3 vZa, 5v2a ... 15/8
350 vBlma, 63via Svia .. 176
WSO0-HO v ma, 63via Svia .. 219
250-0-250 v 100 ma, 6.3 v4a. 5v3a ... 2311
350-0-350 v 100 ma, 6.3 v-¢ v 4 a C.T.

f45v3a .. e 2311
3504L9650 v 120 ma, 63 vda, 5via .. 92811
FBOD-S0v1sma, 62vda dvia L. 201]
350-0-350 v 150 ma, 63 v 2 &, 63 ¥

2a, 5via.. . 28/11
CLAMPED UPRIGHT MOUNTING

A-250 v BYma, 6.3 via S5via .. 18
250-0-250 v 1M0 ma, 63 v 6 a, 5 v, 3 a,

for 135.} conversion .- 289

J30-0-% Mma.ﬁ.’jvda.&via ... 23:9

l-l;LL\ %HR[IT. DED UPRIGHT
250-0-250 v B0 ma, 63 v 24, 5 v 2a

Midget type 23-3- 31n5 178
Qﬁg-‘}—ﬁﬂ v 100 ma, 0-4-53"53 i S

:st)g—%ou» 100 'ma, 0-1-63\*3‘\.0—1-5\'

50 v Urne. iv2a 5via . 18"9
M;-O&W\‘lm a, 0-4-63vaa, 035 v ki
2500950 v 150 me, 63 via, 5via  ..338
350-0-350 v 250 ma, A3 v B e, 4vBa :

025 v 2 a, 4 v 3 a, for Electronic

Eng. Televisor
4250-125 v 20 ma, 6.3 v da, CT. 63 v

4 8, C,T 5 v 3 a, suitable Argns

Televisor, ete. ... ol -
FILAMENT TR-\\‘iPﬂH\ll-lt‘i
AJI with ZJ‘J s 1|1marrru- 83 v

78 0 46'1\.'3a 78 12 v 1 a 711

Gnvsa 10/11: 63 v 6 &, 179; O?Aa-b:iv
4a,179;12via, orMvisa 1778
CHARGER TR A..NS'F‘OII \‘ILR‘J
All with 200-270-250 v 50 c/s Primaries:

with enquiries, please,

R.S.C. MAINS TRANSFORMERS (:u

Primaries 200-230-250 v 50 ¢'s Screened.

0-9-13 v 1.5 3, 13/9: 0-9-15 via, 168/9; 0-8-15 v,
&, 22/9.

IRADIO SUPPLY CO.

He
Post Terms C.W.0. C.0,.D, No. CALL. under £1. Postage 1/- charged on ordon & Re
O . £3 post free. Open to callers 9 a.m, ta 5.30 p Ple sey, 16:8; Hin, la,

Full list, 5d.: Trade !;l‘-‘.
FULLY
ARANTEED,

5£|

§a, 22/9; 0-4-9-15-24 v 3
SMOOTHING (hﬂﬂhb‘ﬁ

250 ma 8-10 h 50 - .lgl
250 ma 3 h 50 ohms w .. B9
5% ma 5 h 50 ohms Potted ... - 98
150 mna 10 h 220 ohms Potted ... ...10/8 |
100 ma 10 h 200 ochms e . 78
80 ma 10 h 100 ochms e o OB |
80ma 10 h ’350 ohms i oae s 08 |
60 ma 10 h 4 . 4/8
Smaddhl 250 ohms Potted ... 28
40 ma 5 h 150 ohms 39
ELIMINATOR 'I‘RA'\IRFI'IR“E.IL‘I i
Primarites 200-250 v 50 ¢/s 120 v 40 ma 711
120-0-120 v 30 ma, 4 v ia .. ... 12/8
BUTPUT TR A\SFOR\I’ERS
Standard Pentode, 5000 to 3 ohms ... &4/
Standard Pentods, 8,000 to Johms ... &9 |
ush Pull 10-12 watts 8Vé to 3 or 15 b o |
Push Pull 10-i2 watts to “match, 6V6,
to 3-5-8 or 15 ahm: 16/9
Push-Pull 15 watts tAJ match GI.JE
etr., to 3 or 15 ohms Speaker.. - 2219
Push-Pull 20 watt 6LS, KT66, &
to 15 ohms, High Quality, Sau—
tionally wou 1.9
BATTERY SET CONVERTER KIT/

K
All parts for f‘onverﬂ an of Battz-ry
Heceiver to A.C. nf i)&gtal efs.
Supplies 120 v, 20 \r or 60 v at 40 ma Fun

emoothed, and fully smoothed L.T. of 2 ¥
or 1.4 vat1a, Price, including circuit, 45/9. |
SPECIAL OFFERS. Mains Trans., Mtdget.
type, 21-3-2lin. Primary 3220/ Secs!
gﬁm v &0 ma, 63 v 25 a, 109. ‘small’
fil. trans. 211-2401? input, 6.3 v 1.5 & output,
5/6; 0005 mfd 2 wang, 4/9. Vol. controls,’
100 & with DP switch, lin. spindle, 2/11.

P.M. SPEAKERS. All 23 ohms &in.

)F

]
':IN} 240, 400, ‘1:0 £00, 1,000 <001 mid;, 2,000

15, WELLINGTON ST., LEEDS, 1.

oodmans, 14/0: 6iin, F.W. 16/8; Bin.
18/9.

IALE. SPEAKERS (23 ohms) Gin, Rnia

00 ohm Field, ]21] 8in. R.A., 600 o

Field, 13/9; 10in. R.A., 600 ohm Field, 218‘

X. GOV, {ﬂVl)E'\‘iFHS. Block Paper

-|‘\‘Ia.mhr1dge typel, 4 mid 500 v, 2/0; 8 mfd
4.9 Bak. Tubular, .02 mid 5,000 v,

39 Yo mid 5,500 v. 36,

|"lll VER MICA (‘O\DENQERR

|20, 25, 90, 35, 60, 60, 100,

5, 10, 15,
120, 150, 180, 200, 230

|(.002 mfd), 5d. each, 3/8 doz 1 type.
| VOL. CONTROLS (standard spindles),
‘values, less switch, 2/9; with 5.P. swite

13711; with D.P. switch, 4:6.

Hi
h,

| NEW VALVES (Ex-Govt.)
| tach Each ch
1IT4 i) GVEG ! EF36 689
184 11 | 6VEMet. 9/ EF23 96
185 -'s EX5GT 8¢ EF80 129
{IR5 i 7D8 1 EF3l 119
4 /8 | 807 10/11 | EB3!l 106
'5Y3G (U30) | 8D2 11 | ECL#0 12/9
i B0 11 | BL33 211
5U4G  10/6 | 9D2 11 | KT44 5
|6V4G 118 954 /11 | KT66 11°
|5Z4G 8 | 12K7G'T 108 | MU14 B8
[6I5GT 58 106 | 074 @11
(BJ5Met, 611 | 12Q7GT10/8 | QP21 6.9
6JTG A1 | 125K7 611 | M8/PEN 5@
8K1G 611 | 12807 611 | REKM 111
6ETMet. 711 | 128Q7 78 | UCH2 10/11
6KBGT 12§ | 15D2 UF42 1011
Q70 ?15 825 ® | uLat 106
hs'wg'r |3/ 2517;33'1' UY4l 108
FTAS S i £ ) i
SUOTHS | mAAcTios | VYh e,
lssm‘ @ | EA’ 28 !XT 129

IELECTROLYTICS, Tubuiar B mfd, 350w,
mni_:llfﬁ%o\- 2/11:

|1'9; 8 mfd. 450 v, 1“11.
Can 88 mfd 450 v,
12-12 mfd 350 v, 3/
132 mid 360 v, 8
mid 350 v, 8/8;
1350 v D]ils25 mid 25
8/6; 16-32 mid 350

CLYDESDALE—

gains In Ex-Services Radio and Electronic Equipment

TALLON

C A B l N E T S LF./A.F. AMPLI-
FIER UNIT R.1355.
The ponal}ﬁrv'l‘.v.
Jor the %?:'fm and/or 3 fg'é’;:
VIEW MASTER {&rel) Sae. VO
ELECTRONIC ENGINEERING & | B4 ‘cte.ete In
PRACTICAL TELEVISION SETS g;%‘d gogéll‘gmm‘-‘”-‘-‘

MINI-FOUR . AR GUS P.W. In original case.

3-SPEED AUTOGRAM @

DIODE @ P.M. TAPE RECORDER

in pack-flat kits or assembled cabinets.
Radio and Television or

Radiogram,
combination cabinets made

customer’'s requirements, in gquantities
Tape Recorder Cabinets.
literature on application

or singly.
Prices and

Mini-four Cqbinet, Blue Leathercloth, complete with
14/- incl. pestage

JAMES TALLON & SONS LTD.

grille and plastic handle

(Dept. P.T.1}
MANOR WORKS .

RUGBY
Telephene : RUGBY 2070

MANOR ROAD

for Ne. INETTO0,
Carriage Paid.

CRYSTAL 6?16

Carr. Paid.

drd Grade,
Carr. Pald.
to suit
electrostatic tube.
intensifier gives high
sistance,

2nd Grade in Transit Case, 59/8
loose stored, 428

Circuit of R1355 available at 1/3,

THE 5 CPI CATHODE RAY TUBE. In crxgimu carton. A §-in,
Heater vig. .3 v, 0.6 a

. 4,000 volts max.,

definition. Trade colour green, short per-

Ask for No. D/H529, 35/-’ Post Paid.

192-PA l.- B
NEW LIST

C. 3TALI'IG UE.

AL, MAINS SHADED POLE
INDUCTION MOTOR, For

—

Visit our Branche

1, Bridge St., Glugow, C.5.

L F EX-SER- 120:240 volts. ldeal for mode!
Vl(k ITEMS No. 8C NOW recorders, ete.  4-hole ﬂ_'{inl::
ADY, PRICE, 1/8. spindle. Diam, iin. Length:
Pr!ce credited on purchase of 1iin, Speed approx, 2,800 r.pom,
10/- vatue or over. Ask for No. 27/6 POST
DjH798 PAID
Order direct from :
CLYDESDALE $5°ryy
CO.LTD.

'Phone : SOUTH 2706/9
s in Scotland, England and N. ireland.
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THE VIEWMASTER

Wenvoe. Kirk o' Shotts,
Holme Moss, Sutton
Coldfield and Alexandra
Palace operation, Bril-
liant kigh definition
black and white picture, §
Superb reproduction.
Uses oin. or 12in.
Cathode Ray Tube.
Table or Console
Maodel.

Incorporates all  the
latest  developments.
Television for the
home constructor at
its finest.

Send to-day for the
CONSTRUCTION
ENVELOPE, a 32-
page bookler crammed
with top-rate informa=
tion and all the necessary
data, also 8 full-size ..
working drawings and
stage by stage wiring instructions,

PRICE PER COPY

COMPONENTS FOR THE VIEWMASTER AND TELE-KING

THE
TELE-
KING

INTRODUCING
THE TELE-KING.
A laboratory  de-
veloped, s channel,
I6in.  television re-
ceiver for the home
constructor,

17 Valve, superhet
circuit,

Construction envelope
contains  full - size
wiring diagrams and
working drawings to-
gether with 32-page
instruction  book,

7/6 : ARE STANDARD AND CAN BE PURCHASED SEPARATELY
POSI' FREE T 3
_— —- LASKY'S RADIO.
IIE e IE | o ol MRS EATRLY, R ST
ol F: W 4 * & . ll\l)ﬂ'\i. wW.o.
IJ MET! \I, l_ R’ Toja;:imrre's ! CUNningham 1579-721 +  PRICE PER COPY
i MAIL ORD AND DESPATCH DFPA"T'\‘IENTS AR5-487,
| A11 fupes, wide angle| | HARROW ROAD D ADDINGTON, LONDOR. TWin T e p o, ﬁ/.
| tomponents and yalves Hours : Mon. to Sat. qlw.[a.-\'lt‘;")r':g\&ep-‘!?n‘a.' Thurs,, hall dav, 1 p.m
| 1 . . - It - . 0 4w 3 8., B . ¥, =
: available from stock. Postage and paéking charges (unless otherwise stated) : on orders POST FREE
Write for complete list, value £1—1, 0, extra ; £5—22 0d, extra ; £10—33. 8d. extea ; over

S MY £10 cairinge free.  All goods fully insured in transit.

QUALITY TELEVISION COMPONENTS
SCANNING COILS
6/10 kV. R.F., EH.T. UNITS
EH.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

“ TELEVISION CIRCUITS "
Fourth Edition, 96 pages, 3[6

HAYNES RADID Lid,_>r.

ymirramieermt 8 T YANA P e

SOLDERING IRON 16/9
e ——————
Reg. Design No. BETBO04 » “Tmasse . -
The Perfect Small Soldering Instrument
@ Adjustable Biz. @ Easy to Handle. @ Weight approx.
4 ors, Overall length | " of the Iron and diameter of the
bit . @ Heating Timz 3 min. @ 40 Watt economy
Consumprion, @ Standard Voltage Ranees {other Ratings
l “ Availible on Reguest). @ Long Life and Efficiency.
@ Repiacement Elements and Bits always available.
Just the Convenient lron Required for Intricate and
Fine So'dering.
Maintenahce Service for Industrial users.
British mads by :—
KENROY LIMITED
152/297, Unper Street, lslingren, London, Nl
Telephane : Car'nrlbun 4905 4663

rj

£ A g B A (8 R 8

PREPARE NOW
for WinterT.V.

The NEW 1355 Can-
version, still available,
enables you to build
the COMPLETE TV
receiver—5 O U N D,
VISION, TIME
BASES and POWER
PACK on ONE 1355
Chassis. ONLY 3I- per copy.

BRAND NEW [355's in Or!;ma] makers® cases, ONLY 45}

RADIO EXCHANGE CO.
14, ST. MARY’S STREET, BEDFORD

TELEVISION
CABINETS

FOR ALL HOME BUILT RECEIVERS. ANY

SIZE SCREEN UP TO 17*. FITTED WITH

FULL LENGTH DOORS AND BEAUTIFULLY

DESIGNED. ALSO RADIOGRAM & LS.
; CABINETS.

WRITE OR PHONE FOR LEAFLET

H. ASHDOWN, 98, Hertford Rd., Edmonton, N.9.
Teol: TOT 2621
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UNDERNEAT

FILMS FOR TV
HE initial “ impact ™ of television
in the U.S.A. is now over. All
the main centres of population have
a choice of several different pro-
grammes. It is an accepted part of
American life—an essential piece
of furniture in the home. The
* honeymoon " period has ended,
but the sales of bigger and better
TV sets still soar upwards.

My “spies™ tell me that Holly-
wood may have felt the draught in
the early days of television—but not
now. The really good films still fill
the cinemas to capacity, but the less
good films do not do at all well—
which is not & new state of affairs.
Hollvwood studios are busier than
ever making films for television as
well as for the cinemas. At this
moment there are no fewer than
thirty-six three-reel films being made
in Hollywood for television, and as it
only takes two to three days fand
sometimes less) to complete each
subject, the annual output must be
colossal. Already the consumption
of negative film stock for TV is
five times the amount used for
cinema releases. Far from being
swallowed up by television, it seems
to me that Hollywood has made a
good meal ticket of television !

HOLLYWOOD HUSTLES
THE speed of working on TV films
in Hollywood is terrific. Fifty
camera set-ups a day are secured
(compared with about 15 to 20
for cinema filming) and the custom
is to make at least three films at the
same time, using the same actors
and settings. For instance, a TV
series might deal with incidents in
the life of a District Attorney.
First are shot all the court scenes in
several or all of the stories. Then
follow other settings which are
common to more than one episode.
Finally, the less important sets or
exteriors are taken, many of which
occur in single episodes only.

In this way, five or six 26-minute
TV dramatic fegtures can be photo-
graphed on film in the space of 12
shooting days. Add to this about
20 days of preparation, scripting,
casting and rehearsals, plus 10 days

“to cover editing, sound and music
effects, titling and special effects,
and you get a breathless impression
of  high-pressure  mass-produced

PICK~-UPS AND

By Iconos

canned entertainment. Strangely
enough, my * spy ” adds, the results
are sometimes véry good indeed.

BRITISH NATIONAL STUPIOS
/ILL the Amerjcan situation repeat
itsetf here? 1 think it will,

but with typically British restraint.
The BBC does not film its plays
—-vet—because of complications with
unions -on fees for repeat perform-
ances. But several companies are

making documentary films for the
BBC and others are making films
TV organisations.

for American

The latest company to undertake
such work here is Douglas Fair-
banks, Limited, Douglas Fairbanks,
Jnr. has taken a long lease of the

- British National Studios at Elsiree

for this specific purpose.  British
National Studios have been closed
since April, 1948, but has retained
all its plant, including lighting,
cameras and sound equipment. There
are four stages :

Stage B—36ft. x 6l1ft. Total
Stage C—80ft. x 112ft. { floor area,
Stage D—80ft. x 112ft. ( 33,556
Stage E—80ft. x 168ft. sq. fu.

together with the usual dressing-
rooms, workshops, theatres. cutting
rooms, scoring stage and a power
plant which has an output from
motor generator sets of 2,000 kW.
The floor space at this studio is
slightly greater than that available
to the BBC at Lime Groye, where

Until recently Canadians had to rely on television programmes originating

in the United States.

Now they are able to receive from the recently

completed studios of the Canadian Broadcasting Company in Toronto and
Montreal. Here is the huge television tower in the heart of Toronto, which
transmits within a 35-mile area.
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five stages have a total floor area
of abour 31,000 sq. ft. The Douglas
Fairbanks organisation, therefore,
immediately steps into the front
rank of television production in
Europe, with a huge potential
capacity and an initial output of
one TV production per week, Until
sponsored television becomes a prac-
tical proposition in England, how-
the TV films produced here
will be for export only, prmcnpdlly
to the U.S.A.

FOR EXPORT ONLY
RODUCTION of television films
for America is not a new depar-
ture for English companies, but has
not been particularly successful up 1o
now. Odd films have been made here
and there at smaller studios, such as
Viking (Kensington), Marylebone,
Carlton Hill and Paignton, but have
failed to make any great impression.
The ill-fated Paignton Studios, well
equipped and apparently ideal for the
purpose, made one or two TV fiims
and then silently faded away, It.was
housed in the magnificent Oldway
building, partly a Town Hall, at the
invitation of the enterprising and
aptimistic Town Council However,
the new Fairbanks venture at Elstree
commences operations immediately
with very substantidl financial back-
ing and long-term contracts with
American TV networks. It has every
indication of breaking the spell and
starting a snowball which may well
decide in a practical manner the
political issue of sponsored television
in this country. Good luck to
D. Fairbanks Ltd.! A Gilbertian
situation may arise in dug course,
with more studio stage space, equip-
ment and personnel being occupied
with sponsored television films (for
export only ) than the equivalent
facilitis used either by the BBC or
the film industry !

INLAY
]'N' the meantime, the get-together
. of television and film technicians
in the British Kinematograph Society
was inaugurated with four excellent
papers of common interest. The trick
process  developed by the BBC,
known as “Inlay,”” was publicly
described and demonstrated for the
first time. This process enables very
small sections of sets, with actors in
them, to be grafted on o still photo-
graphs of large and complete sets or
buildings. An example was shown of
a window frame hehind which an
actor sat at a table, together with
some odd pieces of furniture dotted
about the studio floor. This was
*jnlaid * into a photograph of the

exterior of a building. The composite
picture reveals the actor at’the table
in one of the rooms of the building.
He gets up and walks away, dis-
appearing from view. Presently he
reappears in the doorway and-is seen
to walk around the odd furniture,
which is now obviously in the hall.
In a similar manner, the actor could
be placed in, for instance, Trafalgar
Square, in which case the back-
ground could be a molion picture -
with moving traffic instead ol a still
photograph.
set  construction  economies
opened up by * Inlay.”

are

OVERLAY ;

NOTHER method of achieving
4 the same result is by ** Overlay,”
in which the action part (necéssarily
in the foreground) is played in front
of a black background, the blackness
of which is used, in a clever piece of
circuitry, for switching electronically
the scanning from the still photo-
graph to the foreground action,
picked up on separate cameras. This
works well, providing the background
is blacker than the darkest part of the
actor. Otherwise, the actor is hable
to become a ghost, with the scenery
visible through him. This method is
used in America, in spite of occasional
defects.

Other papers dealt with the opera-
tion of the new: Vinten motorised
miniature camera crane, which has
been so successful on ballet and
spectacular scenes at Lime Grove ;

Great possibilities of -
-TY AND OUR ELDERS

,than  almost

the methods of speak-back and inter-
com. between the TV producer and
his team (including an ingenious
midget portable R/T transmitter) ;
and a detailed survey of the range of
TV cameras now available for all
purposes besides television enter-
tainment. The speakers in this re-
markable session were Messrs. A. M.
Spooner, Charles Vinten, G. C.
Newton and R. Toombs, all front
rank techmaans in their particular
fields.

I HAVE noticed that elderly people
of 80 years or more seem to pet
far greater pleasure out of television
any other form of
entertainment. Tt is a strange fact
that whilst they often drop quietly
off to sleep listening to sound radio
or rcading a book, they watch TV
with rapt attention for long periods.
I wonder why this is 7 The newsreels
fascinate them and they are gripped
by the plays—even by TV plays
which tend to lull younger people
to sleep! My theory is that the
slower tempo adopted by the TV
producers, on account of the small
TV reproducing screens, makes it
much easier for them to foliow the
action. They also express much
greater preference  for  television
sound compared with radio sound,
which may be accounted for by their
naturally poor hearing on higher
frequencies. The extra top on TV

sound helps a lot.

The late Judge Ernest C. Weathered of Bristol performs a card trick before
the camera at the recent International Brotherhood of Magicians' Anmual
Convention at Hastings, part of which was televised,
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OFEN TiLL & ROF SATURBAYS 44 4053 & - on 3271/2 .

PREMIER RADIQ) foper

(REGD) B.H. MORRIS & C2 (RADIO) LTD. EST. 40 YRS,
Juis 15,54 ) ( Dept. PT ) 207 - EDGWARE ROAD « LONDON « W2 {oniv Sodnies
Introducing . . . THE PREMIER De Luxe

PO F BINE

avoiess aeove. MAGNETIC TAPE RECORDER

THIS UNIT COMPARES MORE THAN FAVOURABLY WITH ANY
OTHER MAKE OF TAPE RECORDER AT DOUBLE THE PRICE

THE 7 VALYE AMPLIFIER has been specially designed for
high quality reproduction.

Byief Specification —
VALVE LINE-UP :—E#i7A First Bilage ;. A3LT Second Stage and Tong Control @ AVE
et 3 GX5 Rectifier ; VT501 Bias and Erage Ogcillator ; 7193 Record Level Ampiifier ;
51iG Magle Eve Record Level Yndieator,
OUTPUT :—4 Watts, FREQUENCY HANGE :—5!) c.p.s. fo 8000 cpas.
CONTROLE :—Volune ;| Record/Flayback Switch ; Treble Boost ;  Base 'Bomt—-on-’ol'l’
A VISUAL MAGIC EYE Record Level Indicator ia incorporated.
The wmit 18 housed in & superbly finished revine covered purtuble cabinet which incor-
porates o compartment for the Micropbone "he'n ml. i onse.  Welght complete, 35 ib,
Dimensions :—1in. long i 124in. deep : 9lin,
i wrrr.ms COI?LE‘!B Wl'l'l Gns. 7The PREMIER Recorder incorporates the ntw I...\N'E TAPFE TABLE.

HONE, REEL * SO Briet Npecification i
m‘l’ TAFE AND ll!l"llln spool. ( Pkg. n“. 1gm.) Made to high standards sad § cico jng low level of * Wow ** and
This Revording Ontt hae becn desigued for use with M1 prtier 7 throughout the full 'ngth ﬂi Hpe
A B b Lt e ’;}’ﬁ_‘_‘,‘,"ﬂ’;ﬁ,&“’:‘ FAST REWIND. Provision for fast rewind and forwan] ron in less than 1 tain. in either
Fhinjace. can be readily achieved. Additional reels of 12001, directign.. THEEE MOTORS ohvisting friction drive. ~
car be swpplisd af 38 HIGH PIDELITY REGORD PLAYRACK (1 HOUR APPROX. PLAYING). The Tabic

+ = " s firted with higl ity record play-back head of pew design wou mpedance
Separate Units ure available as follows:— a:m a separate A.C. Frase Head. ‘ghz Heads are hall track size allowing approx, 1 hr,
Bullt Amplifier complete with 8 s, Portable Cabinet, Pler  playing from standard 12005 Beel of Tape.
Speaker. Plus 76 PRy, Carr. 14 Gus. 3/~ Phy. Carr. £4.19.6 TAPE SPEED 7iin. ser, For use on A€, 200,250, 50 eycles mains only.

The Lane Tape Table £16.10.0 Ples 76 Pk, Carr. MICROPHONE—ROTHERMEL 2D58 Crystal—Specidly  desipned for Premier.

u"‘ﬁ’i“‘ ”°”.;"fi“c";i'."|§ ritovs RADIO G200 ANNOUNCES || TELEVISION EHT TESTER
ALUMINIUM, ’ ) T\ B2/@ PosT
BRASS, COPPER, BRONZE, ” || YALY¥55.47 5,808, 24 €76, M Ronish

SP6I, Pl ; ac 4/6: 6KIG, 6|SG, 6HS,
ity AL Jave v 12H6, 125H7, 6SH7; at 5/-1 6KIGT, For A.C. #nd D.C.
6ACT, 6]7G, 6557, 65G7 ; at 6/9 : 6SKIGT, Easy direct reading

TUBE, ROD, ‘A%:Hﬁﬂgft’l‘.’!‘; 65K7, 12C8, 115CF, 6U5G, EC52, EF36, zcale. 12 months
WIRE, ANGLE, CHA 125K7, 12507 ; .ac 7/6 : |125N7, B36, 787, sraFantes. Biitabie
73, 7ce, 7&" argg. '{;—f i?rﬁ?’ 3?55?, ;I: iine fiy-hack or trans-

: H77 ; at 86 : , ] , 354, . a
H. ROLLF.'I' & €0. LTD. || 504 ivi w7, uTa, 6X5GT, - 38L6GT. el
6, CHESHAM PLACE, LONDON, S.W.1 || 25L6GT, S0L6GT, 6V6GT, 6V6G, &F6G, it

Phone : SLOanf 3463 ?%:rgm,ﬁﬁ% ;;:)Jr& )Z(;; Gg.!;g’ ‘:I: '-l‘his.rohust.mstrnmentisindis‘_pensah]e
WORKS: I to every TV engineer and Service Dept.
6SL7, 6SN7, 6L7, 12KBGT, 6CHS at 1676 :
36, ROSEBERY AVE., LONDOMN, E.C.L. £V6, 6F6, ENT. GSQ? GQ?GT 65A7, 6K8,
LIVERPOOL B e isTer, Biam. || X©)- Pore6d. Res. | HOME RADIO
" INGHAM. ’ AH-I-H“H I'm". 55, UNION STREET || 187, LONDON ROAD, MITCHAM, |
i Qlgnily . S MAIDSTONE, KENT SURREY. |
OMPLETE VIEW MASTER SERVICE ||| © Ao comse o e g s co
A limited number of our high-grade Signal Generators
ALL MODELS ALL AREAS ;r:liiv:‘:l;tt:meters are available once again for immediate
PRICES. We can save you up to £7 on your View Master.
Qur very detailed list gives full particulars. Send for your 23 RANGE MULTIMETER "M3
cOpy ROW. - A.C./D.C. 500 Q
SPECIAL OFFERS. Resistor Kit. Every resistor labelled I "lamp Wé:i,:‘:,zce t: 5“ 4500 . Daﬁt Sureant t:::
with ivalue ?ndh DOS'IHQI" “"d set. Pleased “""h that k“° 2001:A. Scale length 3jin. Price £8/0/0.
knowledge of the colour codeis required with our kit
London, 26/~  Midiand, 24/9. ] SIGNAL GENERATOR S.2.
PAYMENT. Cash or C.OD. H.P. Terms now available. Ranges [00 kcfs. to 70 me/s. 400 cps. audio. Int. and ext.
DELIVERY. All orders are despatched on day of receipe. mod. Ladder and fine attenuator. Direct reading dial.
INSTRUCTION BOOKS. Any medel 7/6 post free. Price £8/8/0,
- 12 months' guarantee all instruments.
WAI 's RADIO (WG bl‘ld E) LTD Please send 5.A.E. for Ilustrated Leaflets.
AKER STREET, WEYBRIDGE, SURREY : 61, CHURCH STREET,
8 B STREET, WE VERIDG! C. & W. ELECTRONICS Siwestry, ° 'savor
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FIRST-CLASS
TELEVISION and

RADIO COURSES
GET A CERTIFICATE!

Afcer brief, intensely interesting study
—undertaken at home in your spare
time—YOWU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !

yomem=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.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., London B.5c. (Eng.),
A.M.1.P.E., A.M.l.Mech.E.,
Draughtsmanship (all branches),
ete., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prave to be the turning point in your
career,
FOUNDED 885—OVER
== m o= 150,000 SUCCESSES- - - = u!
HATIONAL INSTITUTE OF
MNGINEERING

(Dept. 463) 148, HOLBORN,
NDON, E.C.I.

e
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The " Fluxite Quins ™ at Work
' A lecture on soldering tonight,
Let's see if he does the job right.

This is too good to miss,
Train the gzlasses on this.
O.K., lads ! He's using FLUXITE | "

See that FLUXITE is always by you
—in the house—mrnge—workshop—
wherever speedy soldering is necded,

Used for over 40 vears In Govern-
ment works and by leading engincers
and mannfacturers, Of all ironmongera
—in tins, from 1/= npwards.

FLUXITE

SIMPLIFIES ALL SOLBBRING

Write for Hook on {.FP Art of .SOH'

Soidunng it 5 on CA bF
HARDENING STERL und TEMPERING
TOOLS with FLUXIFLE. Price 1id. eack,
FLUXITE Jid.,
Bermondsey  Street, London, S.E.1

i G.E.C. & B.T.H.
| GERMANIUM
'CRYSTAL DIODES

G.E.C. GLASS TYPE 0/ipin. x #/jnin.
(B.T.H. LATEST TYPE MOULDED In
THERMO-SETTING PLASTIC
1 Both Wire Ends for Easy Fixing.
4/6 each, postage 21d,
SILICOMN CRYSTAL VALVE
3/6 each, postape 1id.

Fixing Brackets 3d. Extra.
| Wiring instructions for a cheap, simple
| but high gquality Crystal Set includad
|'with each Diode and Crystal Valve.

| COPPER INSTRUHENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND S{LK COVERED.
Most gauges available.
| B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelers and rivets.
EBOMNITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES,
ALL DIAMETERS.
Latest Radio Publications. -
SEND STAMP FOR LISTS.

r
] CRYSTAL SET
|

INCORPORATING THE SILICOM
CRYSTAL VALVE

! Adjustable lron Cored Coil.

{ RECEPTION GUARANTEED

Polished wood cabiner, 18/-, post /-

| A REAL CRYSTAL SET, NOT A TOY

POST RADIO SUPPLIES
| 33 Bourn® Gardens, London, E.4

—THE MODERN BOOK C0.—

Tetevision Simply Explained, by
R. W. Hallows, 9s. 6d., postage id,
Time Ita.-‘l:% by O, 8, Puckiz. 32s, 0d.,

oS
TV Fault Finding, compiled hv * Radlo
Constructor.” 5. 0., postage 3d.

Television Explained, by “. L. Miller.
54, Od., postage Gd.-

Television Recviving Egquipment, by
W. T. Cocking. 18%. 0d,, postage 9d.

Loudspeakers, by G. A. Briggs. 7s. 6.,
pastage 3d.

The Principles of Television Recep-
éidun. by A. W. Keen. 30s. 0d., postage

The Radio Amateur's Il-mdl)-mk.
by A. R. R. L. 0. Od., p ge 1s, Od.

Magnuetic Recording, by M, L, Quarter-
maine, 4s. 8d., postage 4d

Cathode-Ray Oscillographs, by J. H,
Reyner, 13<. 0d., postage id.

Magnetie Tape Recording, by P, A,
Tarry. 82, 6d., postage 64,

hodo-Ray  Tuhe Traces, by H.
Mnss. 10s. 6., postaze Gd,

Radio Interference Suppression. by
G. L. Stephens. 10s, 6d,, posiage Sd.

Practical Wircless Eocyelopacdia,
by F. J. Camm. 21s. 0d., postage 9d,

Radin Valve Data, compiled by
Wircless World., 3s, 6d., postage 3d.

We have the finest selection of British
and American radio publications in ths
Country, Complete list on application

19-23, PRAED STREET,

(Dept. P.11) LONDON, W.2
Tel.: PADdington 4195

L&

CONVERSION

Type AC!4 Convertor unit for use
with Sutton Coldfield receivers.
Optimum picture detail and Sound
reception withoaut retuning or
alterations.  Incorporates power
supply unit, R.F. stage and highly
successful double mixer stage en-
suring freedom from noise and
carrect reception of the new single
side-band transmitters. Also avail-
able for Holme Moss on Londcm

Immediate delivery
from stock,

“VIEWMASTER"

SPECIFIED COMPONENTS
SEND FOR STAGE | NOW—
price £3-2-3 post free.
Complets Kits, Stage-hv-Staze
and Single Components Supplied,
"VIEWMASTER" EMVELOPES, 7§

COMPLETE SET OF GUARANTEED
VALYES FOR “VIEWMASTER"
£6.15.0

type receivers. Price, ©
with 5 valves, etc., I5 gns. C. 0. D
if desired, or by arrangement with

your own Dealer,

The ACI3 neutralized triode PRE-
AMPLIFIER. A well designed and
proved unit giving the best possible
resufts for 'Fringe' and long

distance viewers. Our confidence
in the unit is revealed by our 7 days’
approval offer. Price complete,
10 gns. C.O.D. if desired, or by
arrangement through your Dealer,
lustrated leaflecs and derails, etc.,
avzilable on request.

SPENCER WEST

Quay Works, Gt. Yarmouth

Telephone : Gt. Yarmouth 3009,

Television Exploined, by W. B, Miller, 5/-.
6in. CRT Magnifier Lens, 22'¢.
Belling T2-ohm Twin Feeder, 7id, yard.
Elecrroiytics, Tubular, 8 mfd, 450v.,
23 ; 32-32 mid. 450v,, 3
Multi-Ratio O'F Transformers, 5/11.
Hpeakerz P.M., 3in,, ‘4 alm,, ‘B
pain.. L n., 18’6 ; 5in,, 146 ;
6VEGT, 9'9, VRIL, 88,
Heater Transformers, €.3v. 15A., 746,
T.R.F. Coils, Dual Range, 7/8 pair.
i L
Sr{gﬂbﬂi}&ﬂéﬁtﬁhgﬁe‘ﬁ, 10H 100 mA., 83 ;

Ext: misive Stocks New & Surplus
Components & Vailves

For Aftznifan—Advice —Serpice wrile

CITY & RURAL RADIO
101, HIGH STREET,
SWANSEA, GLAM.

Telzahgne | Swansea 4877

5 CITY & RURAL==———
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The Editor does not necessarily agree with the opinions expressed
by his correspondents. All letters must be accompanied by the
name and address of the sender (not necessarily for publication)

RADIO SHOW DEMONSTRATIONS
gIR.—In reply to Mr. Harper's letter on the subject
v/ of apparently faulty demonstration at the Radio
Show, I suspect he also must have a sense of humour.
After discussing the damage done to his eyesight with
the bad cameras, he goes on to mention a dark red line
and 1 can therefore either assume that he is so ahead
of the transmission that he has colour television or that
his eyesight is affected permanently.

But seriously, my point was that most of these receivers
produced patterns which were different from one another
and therefore it is an understatement to say that it is
very unlikely that the transmission was at fault, and
lastly, 1 do not see how a camera fault emanating at
Alexandra Palace could only be visible on Holme Moss,
and at that only in the Bolton area.—G. T. LAYTON
(Urmston).

“VIEW MASTER” LAYOUT )

IR,—I would like to pass on some information
) regarding the excessive hum on the ** View Master,”
when the volume control is at minimum, which 1 neticed
was in your problems solved recently. 1 had the same
fault with mine when I first assembled it.

It seems that when the * View Master ™ is assembled
as a double-deck arrangement, the sound detector,
which is immediately beneath the frame timebase,
picks up the hum from this source. At first 1 thought
‘a screened grid-lecad would suffice, but this made not
the slightest difference. The hum, however, can be
completely eliminated by constructing a screen from a
sheet of aluminium approx. 6in. x 4in. on the sound-
vision chassis. This screen is bent over the top of the
sound detector valve, completely shielding this valve
from above. The screen is ecasily fixed by the two
screws which hold the tag strip underneath.
—E. C. TwiGGE (Southport).

WENVOE RECEPTION

qm,—l was most interested to read in * Under the
) Dipole” in the September issue that reception
from Wenvoe was possible on an indoor aerial in Weston-
super-Mare.

It may interest “JTconos™ to learn 1 am enjoying
perfect reception on a ** Defiant ™ set, with a 9in. tube
working off a home-made aerial hanging on the bedroom
wall situated on the first floor.

When you consider Taunton is situated at least
30 miles from Wenvoe and handicapped by terrain
difficulties, I think you'll agree this is not bad going.
—JouN BurtoN (Taunton).

MINIATURE RECEIVERS
q1R,——'{ was interested to see in the August number
+J a photograph with description of a miniature
receiver.

1 have also built a model-—shown in the accompanying
illustration.  This is 9in. long and 6in. high and a
description of it is as under.

On the left is a gramophone with pick-up. The
record revolves at 30 revs, a minute and the motor of
this runs off the mains.

The centre part : the tube lights up showing a positive
film. The speaker below is 2}in. in diameter, and is
run from a small portable set.

The right-hand side contains a tape recorder. This
plays * Three Blind Mice ™ when switched on (musical
box inside). It also contains dial for radio, which
lights up.

1 should like to know if the model shown in the
August issue has a working tube ?

1 have a bronze medal for a working model wireless
cabin (Spark).—W. Rose (Bottle Ship Specialist)
(Plympton).

AV.C. AND TELEVISION
IR,—In the October edition you print an article
by E. W. Holt entitled * A.V.C. and Television.”
He starts his article reasonably and stresses that A.G.C,
(he calls it A.G.S.) can only be derived from a point
which does not vary with picture content, e.g., the sync
pulse amplitude. He then shows four circuits, all of
which do vary with the picture content, and states
that they can provide A.G.C. The circuits only provide
a voltage proportional to the average input to the
sync separator, i.e., the picture signal sync pulses.
The svnc separators merely D.C. restore them to chassis,
but do not remove the picture signal except at the
outputs.
however, because it is not proportional to the entire
sync pulse. In fact, it is highly desirable that the sync
separator output pulses should wer vary in amplitude,
and for this reason only a small part of the sync pulse
should operate the sync separator. Mr. Holt's circuits
would perform properly on a steady signal only, such
as the test card, and are almost exactly like deriving
the A.G.C. voltage in a radio receiver from the audio
output.

In a correct A.G.C. system for TV some way is
found to establish black level, and from this the sync
pulses can be measured and a voltage derived.

It is not a very simple matter, but it can be done.—
C. H, BanTHORFE (Hayes). .

“ ARGUS™ FAULT
IR,—After completing the wiring of the * Arpus™
Televisor I came across a fault, a description of
which might be of service to other constructors who
have fallen into the same trap as 1 did.

A fine miniatore receiver built by Mr. Rose,

Even this voltage cannot be used for A.G.C., .
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In order to test for leaks in the H.T. circuit I con-
nected a 60v. battery and a meter in H.T.-earth circuit
with the valves removed and found that the circuit
was passing about 8 mA. This was traced to the time-
base, and on operating the height control to maximum
the leak became a dead short. The trouble was found
to be due to the fact that the bush for securing the
volume control to the metal chassis was common with
the centre (slider) terminal on this component. After
taking the necessary steps to insulate the control from
the chassis the fault disappeared.—C. EpMunpson
{Langholm).

PFECULTAR FAULT

IR,—1 recently experienced a peculiar fault which I
think is worth passing on to others. The fault took
the form of the collapse of the picture in a vertical
direction, the bottom rising upwards and the top falling.
This was qujte rapid and was only detected when the
picture opened out, which it did the moment the top and
bottom lines met in the centre of the screen. The opening
was just as rapid until the last in. or so when il slowed
up and thus enabled one to see what was happening.
This would occur for nights on end. several times during
a transmission, sometimes at intervals of half an hour
or so, and sometimes several times in fairly quick
succession. I tried all sorts of things and finally cured it
by fitting mains chokes to the power socket on the
floor. and from this finally traced the trouble to the use
of electric light switches in the house. Every time a light
was switched on the picture would collapse and return
to pormal as mentioned. Swiltching off did not affect
the picture. Can anyone explain the reason for this

fault 7—G. Bramiey (N.W.9).

SERVICE SHEETS
TR,—1 feel that T cannot let this matter of the supply
of service sheets go without comment. | am a
teacher in Radio and TV at one of the City of Birmingham
Education Department’s Institutes of Further Education
(formerly known as Evening Institute). My experience
has been that all the radio and TV manufacturers are
willing to supply service manuals and service sheets for
educational use or trade use only. That is, they can be
used for study purposes and not taken away from the
class for servicing. The number held by my class at the
moment is about 1,300. Often these manuals are used
for practical demonstrations where a student brings his
own faulty set (sets belonging to other people are not
allowed), and repairs are executed in the class room.
The class is also-well equipped with a very wide range
of test gear which the students are taught to use. The
classes are composed of both trainees for the radio and
TV trade and the amateur. All get the same attention
and training and yetl this year there is, at the time of
writing, little support for the class, and there is danger of
the class being cut to one evening per week at this centre.
—James 8. Kenpait (Instructor in Radio and TV at
Four Dwellings School, Quinton, Birmingham).

FAULTY METER

IR,—With reference to a recent query sent in by
myself, rather brashly, I woulid like to say that the
* fault  was not on the set, but on my meter. Apparently
the fault is of an intermittent nature, so I need not
enlarge upon the various garden paths faults of that

nature can lead us. .
I was using the meter to-day on another set on the 250
volt scale, D.C., to take the H.T.+4ve reading at the
choke. It was reading a steady 230 volis when suddenly

it battered over, as previously explained. This also
happened on the 1,000 volt scale and just as suddenly
the fault went clear.

1 would, therefore, hasten to apologise if the very
much respected theorists on your staff have gone through
a rough time.

Actually, T was hoping vaguely it was some strange
hook-up which had great possibilities for E.H.T. supplies.
However, I'm sorry to have caused any trouble; in
future I'll watch my test gear.—G. Hameron (Glasgow).

STEREOSCOPIC TELEVISION

_ qm,—l have been following, with great interest, the
[

correspondence on stereoscopic TV and I find
that Mr. J. H. Bixley’s suggestion is the most practical
so far, although he is not clear on the final presentation
of the pictures.

However, 1 think it should be pointed out to all
interested that by means of these image-splitting attach-
ments for cameras (which are now available) the BBC
could broadcast stereoscopic pictures of an experimental
nature in a matter of a few weeks. A good time would be
between 4 p.m. and 5 p.m. when the ordinary programme
is off. .

The result at the receiving end would be two half-size
images side by side which could be viewed by a pair of
lens as in the old-fashioned stercoscope.

Although far from being perfect, it would be a practical
step towards stereoscopic TY. As far as I can make out,
the. more ambitious schemes involving colour filters,
polarised light, parallax grids, etc., means a doubling of
the video bandwidth, which in turn means a change in
the design of transmitters and receivers.—R. HALL
(Co. Durham),

“VIEW MASTER*” LAYOUT

qIR.—Reading your September issué | came across a
w7 query presented by G. Roebuck (Ashton-under-
Lyne) headed * View Master R22 Overheating.”

I had the same trouble (I'm a beginner), and 1 found
out the cause was the 3 M/cs boost choke was of a new
type from the original specified.

The original was shown as bolted to the chassis,
but the new type has its connections leading to the bolts.
Thus, it means that if the new type is bolted to the
chassis a short develops and overheats R22.

Therefore the choke must be put in upside down and
aftixed through the larger hole in the chassis by means of
the detachable cap. This might be the trouble Mr.
Roebuck is suffering from.—MAURICE DAVIES (Aintree).

S FERER R T SRR
AN IDEAL GIFT FOR CHRISTMAS

_ The choice of Christmas gifts for friends and relations
s always a difficult business, but it is one that you can
solve in a novel and practical way, Look now at your
Christmas list and see just how many relatives and
friends you have who share your interest in television
and who would be delighted to receive PRACTICAL
TELEVISION regulatly,

It is so simple to arrange. Just write to The Sub-
scription Manager (G.1.), PRACTICAL TELEVISION,
Tower House, South Street, S d, Lond
W.C.2, enclosing the names and addresses of your friends
with remittance to cover, and we will do the rest. We
can send the magazine to any address at home or abroad
at the annual rate of 13s. 6d. (Canada, 13s.). An
attractive greetings cacd will be sent in your name with
the first gift copy.

Remember a Christmas Subscriptionf or PRACTICAL
TELEVISION is a gift which will give pleasure and is
a reminder of your good wishes the whole year through. 3
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Rectifiers,
Westinghpuse 36EHT100 29/5; T
and C. K3-100 (8 kV), 148 Al
Standard Viewmaster Components
are available ex-stock as previously
advertised. Send 6d. stamp now for
our complete lists which contain
detaiis oD \Fiewmaster Teleking,

W.W. TV 5'Het, c?ﬁd Auln-
gram, P.W. Ta e recorder

Electronic Oman .W. Modern One-
‘Valver, ete., Detalls of the
Soundmaster Tapz. Recorder avail-
able shortly. Please add 8d. postage
‘on al orders under £2 value. Above
this amount post  free.

HANNEY, 77, Lower Bristol
Bath. (Tel.: 3811.) 2

I.ISQKRS.. 5in,, 2/3 ohms, 10/9%
8in., 14/9; 10in. 22/6. O-trans,,
stnd. nt‘, 3/11: l'lr‘ﬁuh'. 5/6; p/
tappe 7/9.  V/entrls., all values,
L/sp., 3/-; SP/sw, 4/3; DP/sw, 5/6.
Wew, boxed Valves, 6Ve, KT6I, i
504, EF91, EL32, Ub0, 35L6, 3524,
787, 8/- each; CVI140, €/6. X/tal

00%3

F.
Road,

diodes, w/ends, 2/9; S/dilecs,,
‘and 0005, 3/3; M/drprs, .2 and .3,
Co-ax. Cable, }in., 70/80 ohms,

Resistors, 4, 4 watt,
"P.Fs,. all values, 8/- doz.
450vw, § mid, 2/3; 16,
16 x 16, 4/3; 32 x
RADIO
London,

5i- doz.
Electrolytms
3/3; x 8. 3/6;
32, SIG. 0.1, 350vw, 7/- doz.
UN'!_.IIM]‘IED Elm  Road,

€T~

P.T. “ ARGUS " in_cabinetl, £16; :
as

fect picture. 30, Parkhill Rd,
Croydon,

GOING

I:HEAP. What  offers?
Premier 6in. T.V. Cabinet and
Magnifier; completely wired up. Box
135, ¢/0 Practical TELEVISION.

50 SECONDHAND Televisions always
for sale; famous makes. TOMLINS,
127, Brocklev Rise, Forest Hill, SE.23.
AFor. 5487.) ; s
UINWDUD FOB \'M.UE. New boxed
Valves. CV140, 7/-; CVI3B, 8/-; KT61,
12/6; 6VE 9/~ U5U 9/, LCHSS, 13/6;
GKT, 6UT, 605 6J5, 6D6, VRI101, 6JT,
§/6 each. V/cntrls, semi- mldget all
values, 3/6; SE/sw, Gf.; DP/sw, 6=
Co-ax. Cable. jin., 9/- doz. vds. AC-
mains amplifier kit, £7/8, complete;
wired and tested, 78/- Stamp list.
12, Carnarvon Road leyion, E.10.
(Mail only.)

VIEWMASTER
Exact specified parts at Shepping List
prices by réturn posi. H.M., Wenvoe
and Scottish. Also valves and tubes.

H.G. RADIO ELECTRICAL CO.

1350, Stratford Rd., Birmingham, 28
[ ‘Phone : Springfield 2369, Estb, 25 years

9C6, TBT, THT, 157, 1/6; TR’\'R'ZA SK?C.
6/3;.all new and boxed. Postage
er valve extra. READERS RADIO,
i (,oiber§ Place, Stamford Hill,
London, 6.
VIEWMASTER Televisor and Short
Wave Ruadio Components, Ser\'lce
Aids, Valves, Speakers, etc, Sen
for free list, ADIO EQUIPME’\IT
COMPANY (P.T. Dept.), Castor Rd.,
Deion '

Brixham,

TEW.
lncludm
'

unused, exeept C.R.T,
Box No,

valves H.M. frequency.
. 0 Pracrical TELEVISION.

LOOK ! R1355, new, 47/8; good,
used, 36/-; chassis only, 15/. (earr.
6/-1; RF24 3 valves, 22/6; Indicators
with 8 valves and CRT, new, 75/-
{carr, 6/-1: ILF. Amp.. 16.5 mcs, with
& valves, 32/-; CRT 3BP1 with base
and sereen, 25/-; small chassis, cased,
WIth iﬁSN‘T !.Vpej 1/VRAL,
25/-; Chassis, new, with
1/5U04G, 1/ VUIQO 2/02 mfd
8kV conds.. ete., 25/- (carr. 5/-1;
Strobe Units, w!t.h 8/VRS1, 1/EF55,

1/524G, and a wealth of components,
60/~

gains:
VRS‘!

tearr, 6/-).  Bulk Valve bar-
12 VRE5, 31/6; VRS,
VU120A, 31/6;

60/-, 95& 30!- 1
MTL, 28PT, 'MSPenT,
éTPB DDL4, 41MP. NT20,
42/- (dozens only). Auto-
transformers 0-104-230v, 3A, 50c. 18/-
Chokes, 3H, 200ma, 5/- etal Recti-
fiers, 270v, &0ma, HW. 6/-. Bargain
list = 1id. s..e, and enquiries.
Terms: C.W.O.; immediate delivery.

W. A. BENSON, 308, Rathbhone Rd,,
Liverpool, 13.

~November, 1952 Practical Television Classiied Advertisements 285
HANNEY OF BATH offers: Wide r AMAXZING NEW TV AERIAL—the
* Angle Viewmaster  Comppnents. || RATES : 4 per i 39 ]'-;;:3' * Multipolar.” This is the answer to
A}Ien Components, Frame Trans. Tnes. Box No, 1t extra, || all TV aerial problems. Gives up

305 21/-; Scan Coils DC.300 42/-; Mwﬂ,”mn“‘hn““ he prepaid ty 16 db, gain over a normal dipole,

Wu:lth Control GL.18 18/-; Linearity and Advertrsement extremely wide bandwidth, eone
Control GL.IG 18] Line Trans Manager, * Practical Television, aerial  can er‘ﬂclentli}l cover  all
LO.308 58/-; Focus Coil FC.302 35/, Tower House, Southampton St stations: exXtremely igh front-to-
Elac Focus Rings, W22/MEKI11 for Strand, London, W.C back ratio, interference pick-up from
English Electric and GEC Tubes 52/6; sidles and rear is practieally nen-
W25;MK11 for Brimar Cl4BM and | “ VIEWMASTER " Valves. exact 10 | existent: matches directly into

':BM Tubes, 57/6. Condensers | specification, uaranteed new and | ohm twin-feeder, with a saving of
T.C 2 CP308 1/9; .01 CP33S | boxed, comprising 5 EF50, 1 6P25, 1|50 r cent. of the price of co-ax
IHI'." 25 CHSN !}!. 1 mfd. type 345 T61l, 1 EBC33, 1 EBS1, 2 6K25, 1| feeder reduces short-term  fading

3/8; 015 3 1/8; 2 mid. | 6P28, set of 12 £8.'213 including tax. | effects in fringe areas; can be
CE]OD% 10/-; pfd. SCT1 1/9; .45 {Post and insurance Z/-.} A mounted indoors with little reduction
CP325 1/10; 05 cpa':s 2/1; (03 M3IN 6F12, 777, 8/6; 6ALS, EBS, of efficiency. Notwithstanding the
2/3; .001 CP56WO 12/6; 102 CP345|7/6; 6AT6, DHTI, 8/ PZ30, PLIS, | many advantages outlined above,
1/%0; 32 mid, tyvpe CEI9LE &/~ I‘J'CQG: 6P25, 13/6; EY51, CCHS5, | the cost of construction should not
Resistors and Potentiometers, | ECH35, U22, 12/-; 6K8GT, CL33 | exceed £1. Full constructional data,
Morganite type T 6d.; Type R 8d.; | PL33, UCH42, UL4l, UBC4I, 11&-: 5/- post Iree {Please note that
100K Linear Pots 5/-; .25 meg. and | 25Z8GT, 2525, UF41, UY4l, 281, | this is not a muiti-element or slot
1 meg. Linear Pots 6/3; Colvern type | ECH42. 18/-; KT61, EF®, 180, | type of aerial, but a radleatlv new
CLR 901 10K and 25!( Pots, 3/3 | 12KBGT, GSNTGT, MU14, ’.fﬂl: approach to the subject.) Other
each: Colvern 500 ohm 4 watt 6/9. | 33L6GT, 50L6GT, 3I5Z4GT, 6VEGT. | items as  advertised last month,
Val\.e% lnc tax ll'azda 6P25 ‘!8.’3, AZ31, X78, CY31, 8/-; 6V6G, 5Z4G, | ELECTRAD RA 69, ‘th St.,
GH 25 ’j 3i1/6; | EBC33, 185, 1R5, 1T4, 3V4, 154, SéS; Belfast. N.I.

6U4GT 27/6; Rl& 28.'!. 354, 8/-; EP“BQ EF8. EF50, Y4, TC5,

IF YOU REPAIR T/V SETS, send 4d.
stamps for our Spares Manual.
DIRECT T/V REPLACEMENTS,
Dept. P.W., 134-136, Lewisham Wayv,
New Cross, S.E.14, (TIDeway 3696.)

TV FAULT FINDING Is a publica-
tion that will prove invaluable to all
Television service engineers. Ii is
unigue in that’ it is lavishly illus-
frated by photographs taken from
the screen of a televisor exhibiting
the faulis under discussion. A handy
fauli-finding guide is incorporat

cross refercnced to the {ext, Com-
piled by lhe staff of “ The Radio
Construetor.” Price 5/-, postage 3.
Trade terms on quantities, A S W.P.
l‘#gn Court, 57, Maida Vale, London,

SCANCO and zll Components, Fiy-
back Line Trans, 8.T.114 7-10 k.V.
Width and Linearity Controls, Cireuit
available, Line  Output Trans.

85.T.11 Foeus Colls 8.T7.8, 8.T.28,
5.T.18, Defiecior Assembly S T9.R.,
5.T.19, B8.T29 S.AE. for lists.
A & J. B.. 32, Cedars Rd.,, Bedding-

fon, Cro;_rdon Surrey.

PREMIER 6in. Birmingham Tele-
vision; good working order; needs
tuning: H aerial; £16, or near offer,
CARTER, Broughion, Filkins, Lech-

lade, Gloucestershire,
WANTED

WANTED, 12in. C.R.T., sale, ex-
change Ekco Personal. Box 138, ¢/o
Pracricarn TELEVISION.

NEW VALVES WANTED, small or
large gquantities, G6KS, 8,

iR5, 185 FW4/500, 6Q7, 12K8, 80
Vu3e. EBC33, 384, ete., ete, Prompt
cash WM. CARVIS, 103, North

Street, Leeds, 7

SITUATIONS VACANT

—R. E. HOPE

ARGUB.—Vision cond. Kits, 12/8: Resistor
Kits (sl values marked), Vision 8/6, Sounid
88 T.B., 188 ; CRT/EHT (ieﬁy dw). H
Pot's, ik, 100k, 500k, 2M,
Holders, EF50 84
5d, L.O., (amp). 8d
Conad, 001, 00, .

1)

i?mmmm 18 3
. tow. ; Twin Fuschalder,
oin. Npeaker 13/8 ; Punched
(‘o‘lKiN] 1/

1/2 ; Fuses, od.
4'hasnis and Supports, 88/«

teeid | e, sk, ‘ All Viewmpster, parts most
wt: ior AL TEE, Televisor.

6, GRANGE ROAD, THORN-

t of pﬂrvurw ansiering these
aduvertisenznts must be made through g Local
Office of the Ministry of Labour or a Schedtled
Employinent Agency if the applicant is a man
aged , inclusive, or a woman aged 1B-52,
mclunafédu;‘:fss 3‘3 or she, or w; employment,
i 1 prox-;smns of the Natifica-

#on of Vacancies Order, 1952, i
550

RIDID' and Television Testers,
(WIL. 3504),

rates. 5-day week. ACE RADIO,
Tower Rd., N.W.10.

FOR NEW AND GUARANTEED
COMPONENTS
" VALVES
TEST GEAR ...
GLYNDON RADIO SERVICE,

63, GLYNDON ROAD, 5.E.18
{S.4.FE. FOR LIST)

TON HEATH, SURREY.
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Pre-Amplifier  Transformer. Prim,
C200/250 v., Sec. 230 v. at 30 mA.,
6.3 v. at 1.5/2 amps., 23/-.
HS150, 350-0-350 at 150 mA.
6.3 v. 3 amps. C.T, 5 v. 3 amps.
Half-shrouded, 30/9.
FS43, 425-0-425 at 200 mA., 6.3 v.
4 amps. C.T,, 6.3 v. 4 amps. C.T,,
5 v. 3 amps. Fully shrouded, 51/-,
F35X. 350-0-350 v. at 250 mA.,
6.3 v, 6 amps., 4 v. B amps., 4 v. 3
amps., 0-2-6.3 v. 2 amps. Fully
shrouded, 71/6.
FS160X. 350-0-350 v. 160 mA.,
6.3 v, 6 amps., 6.3 v. 3amps., 5v. 3
amps. Fully shrouded, 47/6.
FS43X. 425-0-425 v. 250 mA., 6.3 v.
6 amps., 6.3 v. 6 amps., 5 v. 3 amps.
Fully shrouded, 69/-.
1S50. 430 0450 v, 250 mA., 6.3 v.
4 dmgﬁ‘ 6.3 v. 2 amps. C.T.
dmpi Fully shrouded, 75/-.
I"36, 250-0-250 v. 100 mA_, 6.3 v. C.T.
6 amps. 5 v. 3 amps. Fully shrouded,
32/6.
FS150X, 350-0-350 v. 150 mA. 6.3 v.
2 amps. CT. 6.3 v, 2 amps. C.T.
5 v. 3 amps. Fully shrouded, 34/9.
F30X. 300-0-300 v. 80 mA., 6.3 v.
7 amps,, 5v. 2 amps. Framed, 31/9.
The above have inputs of 200-250 v,
C.W.0. (ADD 1/3 in £ [or carriage.)

H. ASHWORTH

676, Great Horton Road, Bradford,
Yorks. Tel. : Bradford 71916.

OPPORTUNITIES IN

144 pages

Free!

Television offers unlimited
scope 1o the technically
qualmted‘ Details 31’ lIhe
easiest way to slu or
A.M.Brit.I.R.E., R.T.E.B.
Cert., City and Gullds,
Television, Television
Servicing, Sound Film
Projection, Radio
Diploma Courses, etc.,
are given in our I44-page
Handbook “ ENGIN ﬁ
ING OPPORTUNITIES™
which also explains the
benefits of our Appoint-
ments Dept.

We Guarantee
*NO PASS—NO FEE”
If you are earning less than
£15 a week you must read
this enlightening
Send for your copy NOW—FREE and
without obligation.

WRITE TODAY!

British Institate of Engi

237, Stratford House,
17- I9 Sh'&tlorﬂ Place,

S BIET

NUTS, BOLTS, SCREWS
AND WASHERS

X ALL CADMIUM PLATED

3BT 305 (Size 2BA). Assorted screws an:d bolts from
Biifie. to Lo Joag, with plain bex. nuts, Pionachk
nite, donble anchor nuts, fock washers and plain
washers,  All rusk proof,  Average Conlents, 450
Pieces 7.6, plus 6d. post.

SET 308 (Size 4BA), Assoried screws and bolts from
{in. to 11in, long. with plain hex. nuts, Simmonds
netld, il plaln washers, Al rast proof.  Average

ts, 600 Pieoes, 7/8, plus 6d. post.

SET 307(8izc BBA), Asaorted seraws from Jin. to 1}in.
long, with plain hes. nota, Slmmonds nonts, shake
proof washers, and pliin washers, Al rost proof.
Avaraze Cootents, 750 Pisces, 7/8, pluz 6d. post,

By post dair-frelahl or ship, anyichers in fhe world.

Orerspas posl exfen
Al asta well packed in comparimenied borea.

BERNARD F. WADE LTD.

ILKLEY, YORKS, ENGLAND
Tel. : Tklag 1787

TELEVISION
COMPONENTS

FOR THE
Practical Television
- Receiver
THE VIEWMASTER
AND E. E. TELEVISORS
IN S'l'm
Price lists uvadabie on request
Prompt Postal Service

J. T. FILMER

MAYPOLE ESTATE, BEXLEY, KENT-
TEL, Bexleyheath 7267

VALVES

All Valves Guaranteed. 24 hours' service.
Vaas ... 8/6 MSPEN (7-Pin) 4/

VRass ... .. I

K’I;Z.i‘l (VE4m)..
ARB (2V- “Triods)

K124 (2V PEN)
EFG0
S 1.1
RIS, iy R
87 (262 GHS o o e

TELEVISION SET, Mark 17, 2 wvalve
Battery Transmitter and Receiver. Will
receive T.V. sound without modification.
lnstructlon book and civcult free, 29/6.
IIRAND NEW PANLLS, complete with
ond,, 22 } watt Resistors, 3 Westectors,
w x ﬁ. W x 11,
CO-AXJTAL LABLI‘:. 75 ohms per {t. 1/2

?\\LFY SWITCH.—3 p., 2 w.. 1/6.
(‘IEI;L- NTON TUNING l'\ﬂlLA'l'oR

6
-IA( K SOCKET for standard plug, 1/6.
G.PO. PUSH SWITCH, 1!5
COLYVERN W.W. POTS.— boxed
1K, 2K 5K 10 Kk %K{' Fy{lK'! 2!9.
Mail Order only Postaze over £2 0
Below 10/- £1, /6. Catalogue.

REX RADIO

37 LOUIS ST., ‘(‘!ll;!;_\l:_ELTO“'N RD.,

LEEYS, G

NORMAN H. FIELD

68 HURST STREET,

BIRMINGHAM 5
Mail Order Dept.
64-65 Church Lane, Wolverhampton

PRE-AMPLIFIERS.—Ultra S.W. uses
EF54 with Coax input and output sockets,
also plug and socket fpr power supply.
Broad Band slug tuned [or use on
frequencles or 10 megrea, 5/-. (Valvea “to
suit available.)
CRYSTAL MONITORS, TYPE 2.—For
frequency checking of Transformers and
Recelvers, Provision for 'phones. Battery
operated, l"rL,lis ada%tecl for matns. b.v
using three 6J5 valves. Housed In attractive
cabinet with red pa.nel indicator light.
Size Tlin, x 58lin, x Bin, 76

EHT. TR Avsmn\u-,ws —2,500 v. 5 mfa
4 v, 2 amps, 0. 4 amps, "1(&—25u v, B0
cycles, Comnletef w Impresnated, 42/68.

Al368 BATTERY .-\MPI 1F IEll*-i —Com-
piete with VRIS and VR21 valves. For use
as intercom or with slizht alteration as
Gram. Amplifier. In metal case, Tin. x 4]in.
x 4¥in., 15'-; With carrying case 1/- extra.
Circuit 1'- extra.
MAINS ’l‘lh‘\'\‘i'l"olt ’“FRS —Input 230 v.
AC. Out.nnr 1By, A4 2amps., 12'6.
ROTARY (ONV l- RI‘DR!».—-A;)D} ox. 6 v.
|nDut 220 v, at. 80 m'a output,
METERS.—Marked Air/Oil. 'uiovmg Cofl.
Basic 200 mi (,m-amps Very sensitive.

2tin. square, 7'8.

LOOP AERIALS, 1155 D.F., 8/6.
CRYSTALS, 500 kes, ¥i-.

CONDENSERS, VARIABRLE, 210 pfs,
Screwhole

F.gang. New, 5-.

CONDENSERS.— mifd. 500 v.

ﬁxm% 2/,

TWIN SUREENED CABLE, 1/- yard.

Complete  Set  of VIEWMASTER

VALVES at 28 Bs. Send stamp for
our List of cheaper valves.

Please add something for postage. Money
back guarantee

—_———
It’s NEW—SENSATIONAL
POCKET-SIZE—“ FLICK-A-
DISC"—VALVE CHART
{Copyright reserved)

A
FLICK O’ THE DISC
AND YOUR -
VALVE EQUIVALENT
IS AT
YOUR FINGERTIPS

Instant Equivalents to over 300 British,
American, and Ex-W.D. Valves. All
types from 1.4 to 40 volts.
A MUST for the Service Engineer
EACH
From 2[ 6 Post 34
RICHARD EDEN, & CO., LTD.,

93, Westbourne Grove, London,
Trade enguiries invited,

¢-o
E

NEW BOXED VALVES A’\D PUAn.

1R5 354 9§ § 5V4 G | 10.
6US 8- | B8LT  @-

55 @- | 67T 8- | 35 10/8 112-'
3 VRo2 20 8!
Special

rice
Per Set

fam.,

ohm Pol.vthenn Insulated Not ex-Govt,,

10d. ¥d.  SOLDER 80/40 15g2., 4d, wd.

VOL. CONTROLS.—Midzet Fdlqwan Lype.

J\II Value= Long spmdln Guaar, 1 Less
c 5.P, Sw. 4-: D.P. Se

l~.1.t.( IROI VT

8450 E.C., | B+ .

16450 V. TCC 38 1 8416.45(}\ B.E.C

B
16—16/450v. B.E.C.58! 252‘: v. B.EC, 118
R!‘S]‘s’l ls—iw 4, Bd., 1 w., 8d.,
1= 6 w.. , 10 w. '&low 29,
wm OIS, Min, T/V type. 200 obms to
000 ohms. 3= cach.
6d. El orders post free. Lists 3d.
"r R s 71, MEADVALF ROAD,
- = LASNT O TEMON.
Calizrs 307, WHITEHORSE RD.. WEST
CROYDON, THO 1665
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SOLVED

Whilst we are always pleased 10 assist readers with
their technical difficulties, we regrel that we are :um‘bfe
fo supply diagrams or provide instructions for modifving
surplus equipment. We cannot supply alternative details -
Jor constructional articles which appear in ihese pages.
WE CANNOT UNDERTAKE TO ANSWER OUERIES
OVER THE TELEPHONE, The coupon from p.288
must be aftached 10 all Queries, and if a postal reply iy
required a stamped and addressed envelope must be enclosed,

H.F. FAILURE ?

1 bought a new scan coil to replace one in my set. On
fitting the new coil and switching on there was no picture
and only a little sound with the volume control turned
right up, also the set appeared to be *‘ motor-boating.”
I wired up the new coil to the four-pin plug the same as
the oM coil : C1 black lead, F1 brown lead, 1.2 blue lead ;
E’and F2 joined together with a green lead from F2. On

_ putting back the old coil the same symptoms occurred. |
have tried changing the valves, as 1 have a new spare set,
but the trouble is still there. The scan coil is the same
type as used in the ** View Master * and fitted over the
neck of the C.R. tube. 1 have had the set two-and-a-half
years and it was bought under a rental purchase agree-
ment.—C. March (Croydon).

It is unlikely that the fault is associated with the
scanning coils, and from your description it appears that
the H.T. supply to the receiver has broken down. You
should check on this with a voltmeter, and inspect the
main rectifier and smoothing circuits for a possible
failure. You do not state the reason for changing the
scanning coils in the first place, but it is possible that a
short through them to chassis damaged the main rectifier
originally. ?

FAILING SYNC

Many thanks for vour reply to my query of April
Jast with regard to ** Failing Synchronism in Premier
U/R97 Kit.” .

I replaced SP61 separator and oscillator valves as
supgested. | tried some dozen SP61s and found very great
difficulty in finding one suitable for the line oscillator
position ; in fact several would not get a picture at all.
Finally, 1 settled for the best and have been afraid to change
it since. The results have since then been moch improved,
and while not being perfect in this respect, synchronisation
remains fairly steady up to two hours or so, although will
sometimes appear ** touchy " on and off.

I cannot accept the fact that all these valves are so
fiulty, but rather that there is an associated fawlt, most
possibly a condenser.

. If you could again give me the benefit of your experience
1 would be more than obliged.—N. H. Baker (Thornton
Heath). ‘

- You are possibly right in assuming that the Tault does
not lie in the valve but rather in an associated component.
Check on the differentiating circuit and try smaller
values ; also, try tapping up or down the input divider
which feeds the line oscillator, keeping iis total value
constant. You could experiment freely with the com-
ponents making up the whole ef the oscillator stage, as
dne of these may be high or low in valtue, and substitution
is possibly the only way of tackling a fault of this nature,

TUBE FAILURE

- Referring to my model T.S.114 A.C., mains operated.
The favit on set is that the pictore, from quite good, goes
dull and changes back to a good picture again. I have
checked the set over and find with all the connections off
the tube. feed the voltage to the heaters, put ohmmeter
from cathode to one of the heater pins with the set switched
on I get a Auctuatieg reading. Measure the same connec-
tions cold, and I do not get any reading at all. This appears
to me to be an intermittent short. Could you tell me if this
is the case, and is there anything that can be done about
it 7—C. A, Harc (8.E.16),

=

Provided that all the other connections are off the
tube, vour test does indicate roughly that a heater-
cathode breakdown is occurring when the heater is hot,
but a reading of this sort can sometimes be the result of
an ordinary thermionic current. If the reading is the
same whichever way the meter is connected, it does seem
that the tube is faulty, but if the reading is only obtained
with the meter connected one particular way, you should
re-check by some other method on the possibility of a
breakdown. If a breakdown is occurring, use an iso-
lating heater transformer for the tube and let the winding
float.
VIEW MASTER AERIAL FEEDER

In your issue of February, 1952, you printed an article
entitled ** Aerial Matching.”” 1 have built a ** View
Master,”’ but the dealer who erected my aerial for me fitted
a co-axial cable and assured me that the balanced feeder
was unnecessary. Since the reproduction on the tube
(12in.) has the symptoms of weak signal strength 1 have
decided to try out Mr, Delaney’s little transformer,

My problem is that 1 do not understand where the
connections ) and E are to be made. Will you be kind
enough to let me know. Perhaps you would find it simpler
to indicate the right way on my own copy of the
“ Yiew Master " circuit,—John G. Mackenzie (Glasgow).

In the first place we suggest you inform your dealer
that it is important to use a twin feeder for the * View
Master,” as the aerial input circuit was designed specific-
ally for this type of feeder and not co-axial,

As you are complaining of a weak signal it would be
better to modify the aerial input circuit to match the co-
axial feeder rather than use a separate matching trans-
former which will cause further losses.

E.H.T. FAULT

My trouble is in the line timebase (circuit submitted)
and takes the form of low E.H.T., very poor linearity,
and bright bars on the left of the picture. In addition to
this 1 get no results (no F.H.T. or scan) for at least
10 minutes after switching on despite the fact that the
10 kc/s whistle is clearly audible. The E.H.T. rectifier
is a YUI1L1 driven by a 4v. winding on the mains trans-
former ; the line output transformer is not at fault as
one borrowed from a friend (which is known to work)
gives identical results. I have an EYS1 but it is mot
lighted by the winding on the Line O.T.—a 6v. .04 amp.
bulb just glimmers.

The power pack (Premier—more or less) gives about
450 volts H.T. as it is only wsed for the timebases. 1
have buvilt a separate one for vision and sound receivers.

I have rebuilt the timebase using different (and tested)
condensers, resistors, valves and valveholders. 1 have
also tried a pumber of variations (Haynes TV cirenits)
on my circuit—all to no avail,

The original circuit (exact copy of Premicr) worked
wel until the Pr::mler line output transformer and one

Py
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4-volt winding on the mains transformer started internal
sparking, although I still had to endure the initial 10-
minute time lag. I realise that the Cohen replacement
transformer does not properly match the scanning coils
hut feel that this should not cause all the trouble,

There are three other points which may be of impor-
tance : 1. The sync. is very strong (althoush resolts are
the same when there is no transmission). 2. I have tried
reversing the secondary of the L.O.T. without success,
3. Decreasing the 5K linearity control on 65H7 improves
linearity but decreases E.H.T. even more.

I have a home-made ’scope but have not been able to
trace the root of the trouble—chiefly, 1 think, because the
flyback time of the Miller tlmehasc seems nearly to
equal the sweep time !

The 6X5, which is a sort of efficiency diode, should, I
feel, mot ren!]y be required with 450y, H.T. and only a
normal Mullard %in. tube. Incidentally, there is a
separate heater transformer for the C.R.T. and the
* Black Spotter *” valve, as a heater-cathode short was
at one time suspected in the tube.—J. B. Leane (Gom-
shall).

You should try working the circuit without the 6X35,
as this valve is simply a damper and is not used in an
efficiency circuit in any way. Replace it with a con-
denser of about 0.01 to 0.05 «F, of at least 500 volts
working, and remove the 0.5 #F which is now shunting
the line linearity control and the fixed resistance.

After this, il further improvement is necessary, you
should try other values of the 807 screen resistance
(2 K2 1o 20 K2); decouple the screen to the cathode
instead of to earth ; remove the cathode 0.5 uF bypass
condenser ; remove the | M 2 resistor from the VUILII
rectifier output. This seems rather high for a series
feed, and 100 K 2 should be adequate.

-1t is assumed that the primary of the line transformer
is correctly wired, i.e., H.T. and VUILIl ends are not
reversed, and that the 807 itself is in good order.

USING 955 VALVE
- 1 am experimenting with the 1355 receiver and intend
building an R.F. onit to use with this. I was wondering
if an Acorn 955 triode would be suitable as a local oscil-
lator, as one never sees these valves used for television
circuits, even though they are designed for V.H.Fs.
I would greatly appreciate it if you would let me know
about this valve as 1 have a few on hand and don't want
to buy any more if these will do.—R. Burns (Wigton).
The 955 acorn valve is quite suitable as oscillator in a
television receiver, and a conventional circuit will give
you excellent results.

“ COMPACT TELEVISOR ™

May I ask for one final piece of advice before I dis-
mantle the set as completely hopeless.

Your reply of March 19th advised me to disconmect
all the deflector plates from their presept circuits and
re-connect them to the final anode pin on the tube,

After reintroducing the extra resistor (in my case
470K) at the hottom of the bleeder chain, 1 do not get
a spot but a rectangalar block on the left. Adjustment
of the brilliance or the focus both canse a shadow to raise
up the block on the screen and fade it ont so that it can
hardly be seen. You will note that 1 cannot gel a spot
but a reasonably bright block off centre.

The cathode has approximately 240v, on it so I found by
expeciment that 470K added to the hottom of the bleeder
chain gave me practically the same potential on the grid

as 1 raised the brilkiance. I am thus now able to get the
bias as advised in the text,

I have checked and rechecked the set many times and
pondered over it but cannot understand why 1 get a block
instead of a spot—J. Letford (Surbiton),

Your letter seems very revealing—no spot was obtained
until the deflectors were connecled to the anode and the
spot is then completely unfocused and cannot be
brought to a focus by varmuon of the appropriate
control.
 This indicates a complete breakdown at some point
either in the bleeder chain or the C.R, tube itsell. We
bhave a tube in which we found it necessary to remove
the base cover and repair the lead to the grid which had
parted due to corrosion caused by poor soldering flux.
It is just possible that in your tube something similar
has happened—it is only the work of a moment to undo
the two screws holding the cover over the tag end of
the tube and to inspect the internal wiring, exercising
very considerable care not to damage the leads, ete.

If the tube is correct there must be a break or short
—probably a break—in the R70 to R74 network inclu-
sive. We suspect R72 chiefly, then R73, the focus
control-—possibly one end ol' the track is not connected
to its tag.

LONG-DISTANCE RECEPTION 0 ¢

Moving here about a vear ago I gave up television as
being unsuitable for the area. | now wish to rebuild with
the help of your journal, and would be glad if you have
any advice as to suitability of the Argus or A.C./D.C.
television set described recently, with the addition of a
pre-amp. if required. Failing these sets would the View
Master or Practical Television set be a better proposition
over a conversion of ex-surplus units alrcady described.
The signal would be received from A.P., or maybe Wenvoe
when signal increases.—R. Parfrey (Portsmouth).

For really long-distance reception there is nothing to
beat the R1355 used with an RF25 or 26 unit. a one-
valve pre-amp. and an aerial consisting of two directors,
dipole and reflcctor.  The modifications are very easily
carrted out and the arrangement can be recommended
for magnetic or electrostatic C.R.T.’s. .

The other receivers mentioned will get a signal at long
distances provided a two-valve pre-amp. is used in
conjunction with a good azrial.

VIEW MASTER—DISTORTION OF SOUND
After operating satisfactorily for some months, the
sound has recently become harsh or distorted. Valves have
been replaced, but to no avail. )
When volume is increased the trouble is much mere
evident.
Can you suggest what to look for >—K. Barker (Derby).

The fault you describe is most likely due to a failure
in the D.C, bias applied to MRI.
the voltage at the positive side of C32, which should be
about 185 volts, Il necessary, replace R36, R43 and C32
and, if the fault still persists, it may be that MR1 is at
fault.

=
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«“ ADCOLA '* SOLDERING INSTRUMENTS |
Regd. Trade Mark

FOR WIRELESS AND
TELEVISION ASSEMBLY

Regd. Design
Mo, B60302

{(British, U.S. and Fnrmg‘n Fatents.}

Simplify your construction with the aid of Adcola Soldering
Instruments.
SUPPLIES FOR ALL VOLT RANGES FROM 6i7 v, to 2301250 v,
3/16in. dia, Bit. Standard Model,
= APPLY
fole Manufacturers and Distributors :
ADCOLA PRODUCTS LIMITED
SALES OFFICES AND WORKS :
Cranmer Court, Clapham High Street, London, S5.W.4
{MACaulay 4272)

Details of this
UNIT TELEVISION
are worth sending for!

Four completely wired, tested and reliable units
give :—(1) Vision and sound (2) Line time base, (3)
Frame time base, (4) Power- su"l‘y Mounting for 9" or
12" tube optional.

These qunckl, assembled and adaptable units ensure

at mi cost. (The pam are
not Government surplus, but newly made by a
eloctronics company.)

leading

Write now for further information,

UHITEL ElEcTRIc 18, Avenue Road, Belmont, Surrey,

Come to CLASSIC for
“THE VIEWMASTER"”
Not just *“The Television Specialists’ but the
“ VIEWMASTER SPECIALISTS "
We are the boys, we have the goods, and we
supply all Television Areas daily.
SEND FOR OUR LISTS TODAY !!
VIEWMASTER Components for Cash — £32

Can also be bought Stage by Stage, or en available Hire
Purchase Terms.

VIEWMASTER COMPONENTS

900 8IV Chamls 1 TCC Condensers ... £7 7 0
%uﬁ? Chassis S [p 5: 9 Morganite Resistors £118 3
W];l rts B & ' 60 Mc;lt;ga:mw Variab]e 90

10z T and

Chassis neivans: 188 %olvgrn é:)lstSeé ®£120

ma Ma na ‘estinghouse = i
WBf 42 20 fiers 38/ EHT/100 £1 95
WB'rm Auto Trans- We%lnghnuse Reotd- |

form: . 22128 flers 14/AB6... .. 21 0 4
WB lEH Smool.hins Waﬂtmghuusu Recti-
Cholke 15 6 fiers 14D/G6 ... .. 11 6
WB'105 Loudapeaker ~ £2 7 8 | Westinzhouse Recti-
W‘Bam Pne Amplifier flers WX.3 ... 3856
17 6 Westinghouse Recti-
WB_flos Frnme Trans- fiers WX.6 .. a9
former .. £1 5 @ Westinghouse Hecti-
WH/107 Line Trans- fiers S36/EHT/45 ... £1 2 6.
former . .. £112 8 | Westinghouse Recti-
WR'108 Scanning flers 36/ EHT 50 £1 4 8
Coils i 2113 6 T%Cl‘r: Condenser Type i
WRLmn oo . e e TCC, ag%:gianséi-' Type i
§ th Co 5
“ﬂ lin e o 10 0 TCC Condénser Metal
wmu: Boost Choke... 588 pack CP4TN ... 386
WH'112 Tube Support Wearite R.F. Choke ... 20
14in £1 18 Bulgin Parts (com-
WwWB Gonv%-slnn kﬁtﬁ. £115 0 5 DIIIB se}.jee e 53
ils, H/M, elling i
Wia_rsiltlgr ,0 !fs .. £1 8 0 Unit and Fuses ... 10 6
So "' Take it from here'' by return of Post. i
THE OCLASSIC ELECTRICAL CO. LTD.

“THE HI-FI TELEVISION SPECIALISTS "
352/388 Lower Addiscombe Road, Croydon, Surtey. Plone . Addiscombe B0G6112

MAINS TR \\‘ﬂ’ﬂli\“’“ EL l.("I"ROI.YTICS THANSFORMERS

52.7—0--!2{..\! ?x)(:ma ‘?v a., £.2v. 4a.. sor- g i i’d !.Sﬁv - - Edg '\laﬂau[aﬁtured to our specifications

. R - X 8m e - /! and Iua Fuaranteed. ormal
KV Pm wswmu.g For' 16 x 16mid, 430y, 7 i64, "

;(,EEP? TU 2-!)-2\? i 1 202v. % g—dmfﬁi Qf;r . - e %fg G.3v. Ea,,

- 500V 1rm|. a... . we e f 6.2v. Sa..m\lY 728
(post 1/8) . e e 378 TRIMMERS 0-30pf, 7d. B
Vi Rs? TUBE COIL HIR\IFII'«- WITH SLUGS 4218
Tested full screen for T.V. with iin 84,  1in. - 10d.
base tca:“:iage paid) . e e W P, H SPEAKERS (less trans ) (LY 32/8
CHOK 5in. Rola 16:6 fin. Plessey 176  All above are fully shrouded, up-

Eh. 2’]’11113 (postage 1/-) e un a/- (Post&ge 1'6 per speaker; right moanting.
YALVES 350v.-0-350v,

EFSI (VRO v om
540G

- 88 gFor

BUILDING THE

Thousands of enthusiasts are building the Practical Television * Argus ' Televisor,
details with Blue Print fent for only 2/8 post paid. All components avallable ex stock, as follows :

PE&T!’IDE ouTrur I‘RAI\b-

“ARGUS” ?

Why not YOU ? Fall constructional

Universal Mounting :
5~ BOma., 0-46.3v. 4 a., and 0-4-5v. 2 A,

U.E.l. CORPN.,,

ONLY

& S50 e - - v FAUL‘I‘ FINDING.~An LT, :
%34 (VRS54) = gl by 3/0 page publication giving reazons for 5‘51“:'_3 IIT 'l_t:l_! gﬂfd‘m of &v
1a. ONLY 72/6
EF35 (VRS n o -3 e L1 various TV troubles, and how to
EPGL(VRED)  wev o wer e 4/)g cure them. Profusely 1llustmted 'rkv F‘ T—I 'r' with 4v. la. ... ONLY 82/6
50 (VR e 38 with photographs taken frol DD 1§ POSTAGE FOR
Televiror Screen. Post pald 0'\1[.1’ 53 EACH ‘l‘RANbFOR ER.
e - ¢ PYE ™ 45MC/S. LF. STRIP 1t 1355 RECEIVER
w48 A ready maude unit for the London The very popular unit specified for
Vision Channel. Complete with 6 ** Inexpensive Telewizion," a copy
w B,  galves EF5) and an EAS), and of which issupplied. Complete with
Do R SRRV o SR SRS
e e 3 required. o
(Postage, ete., 26). 4 MAKERS' CASES. ONLY 39/
n - g;ll: _DF II?ECF"'%'? o R¥ UNIT 24 (Carrlage, etc., /6.
The un reviewe 13 & October
i - %; and Novemnber issues of this journal ol rmfomn‘;ggcg}‘:g :ggvﬁcr%cce‘i;s;:
15w, .5k, S 9/« Jor conversion into a Televisor amplifiers or superhet co‘nverters
CONDENSERS Eiving SOUND AND VISION 0N described in the July and August
Mica and fiver Mica w w64 THE S v':ﬁ;;;?ﬁ{g&s gommere issues of this journal, With each
Fubulars- ; 1~ 20f Pl 3 of EA30. and 1 each CV63, ““‘3;::533“&3",2;1;?.&fﬁ;’*fg&mm?
dhMa o m o om ;o i EBu EOW 544G, also & complets tons when used with the R 135
5 3 i reprim: of the above review (car- a
omidy e e e B Mage et 5) .. .. ONLY 498 Cacmtupasabas i )“D'f;"' R
5!11.{?(1 i - - ézfé :}IL&IﬁY%‘Prg:'}g‘l’::ﬁlﬂl&VFnsﬂg R 1355 GOEIII‘LETE WITH Iloll?“_?é 508
08mid, 25KV, s e e > 5 Fi A
Amid 258V, e an e e 48 wge ) . . ’3? 25/- (carriage, ete., 7/6)
; Cash with order, please, and prm’ neme and address clearly.

THE RADIO CORNER, 138, Gray’s Inn Road, London, W.C.I (Phone TERminus 7937)

Cpen until 1 p.m, Saturmdays, we are 2 mios, from High Holborn (Chlmcory Lane'’ Station]. 5 mins, by bus from King's Cross,

18/8
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The wide

viewing angle

is one of many reasons why
“‘Encusi Erecrric’ metal C.R. tubes

_are chosen for the ‘View-Master’: -
home constructor "cil;cuit

" today

The * View-Master’ (subject of an article in the Odobcr issue of this Indgazme}, the
‘Tele-king’, * Magnaview’ and other circuits for home construcuon have all been .
* designed to take advantage of the *English Electric’ “T901 Metal C.R.T.the tube |
to fit if you want ‘“professional”’ results.

Y _Magnetic focus and deflection (70; angle) * Fitted with Ion trap.

* Almost flat face plate. * Robmr yet hghmeacrhf cwrs!r:rchon

* Wide viewing angle and prcwre-focassmg 9% Overall length 178",
over the whole screen area.

For full information on the T90I, including scanning, write to ; "
The ENGLISH ELECTRIC Co Ltd , Television Department, Queens House, Kingsway, London, W, C 2

ENGLISH ELECTRIC"

Metal C.R. Tube




