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HOME

SIMPLEX

STAGE 'I.  Vision and Sound Section. .
VALVES. EF50, 7/6. EA50, EB34, 3/6 each.
RESISTORS. Kit of 12. All labelled, 4/-.
CONDENSERS. Kit of 16, 10/-.
. '500pf. 5pf. 15pf. .001 mfd.

25.pf. .1 mfd. 9d. each.

25. mid. 25v. 2/~
POTENTIOMETERS. 25k Carbon, 4/6.

2 meg. with SP switch, 6/6.

COIL FORMERS. ' Aladdin gin. with core,
10d. each. Aladdin lin. with core, 9d. each.

VALVE HOLDERS. B9G, 9d. each.

“EA50 and International Octal, éd. cach.

SUNDRIES. Pye Plug and Socket, 2/-.
- Knobs. Set of two, engraved.
Large, 3/-.

SUNDRIES KIT. Contams all wire, cable, nuts,
bolts, Solder, Solder Tags, Tag Strips for the
whole set, 13/-.

STAGES 2, 3 and 4. Send for our fully detailed fist.

6d. each.

Small, 2/4.

BUILT TELEVISION

| Wide Angle View Master,

RETURN OF POST SERVICE.

WATTS RADIO (WEYBRIDGE) LTD.

8 BAKER STREET, WEYBRIDGE, SURREY.

- VIEW MASTER
WIDE ANGLE CONVERSION

The fully detailed instructions for Wide ‘Angle
Conversion of the View Master are now available.
These show how you can convert your View Master
to use the latest types of l4in., l6in. and 17in.
Wide Angle Tubes.

INSTRUCTION ENVELOPE, 3/6 p ostfree
PRICE LISTS. Our completely detailed Price

List for Conversion and for the complete set are
available free upon application.

WE CAN SUPPLY FROM STOCK
all the components required for the standard or

FULL HIRE PURCHASE FACILITIES
are available for complete or part kits. Send for -
full details,

TERMS. Cash with order or C.O.D. Postage extra |
on orders under £3.

Telephone Weybridge 2542

[Vete: GRA 6677 |
HMGNEY BACK l g <wo
GUARANTEE ;

62| ROMFORD RD. lONDON E.[2.

“TU BES —£5 12in. Not ‘ex-W.D. C.R.M.

‘I’ v 121B. And a few 9in. at£3. GUARANTEED

'I'v METAL RECTIFIERS.—Salvage, guaranteed.

¥, 350 v.-250 m/A,8/9 ;250 v.-80 m/A, 5/9. Post 9d.

'[ COLOUR FILTERS.—6/9. 15in., 10in. and
.¥, 9in. only. Post €d.

'|' & RADIO INTERFERENCE SUPPRESSORS.
¥, —Ex-W.D, These work. 8/9. Post 1/3.

PICTURE shown to personal shoppers.
Checked and  certified if sent by post.
Insured, carr., 15/6.

ENLARGERS.—9%in., 50/-; 10in. and 12in.,
76/-. Magnifica txonlgtlmes Post 2/6. Clear

]-ov- or tinted for daylight Vicwmg No oxtra.

'[ VALVES.—Salvage and surplus. From. 1/9.
.¥. Latest pin type from 5/9.

'I' v CONDENSERS.—30-30, 100 mfd.,
.¥. and various others.

1,000 mfd.,

O.P. TRANSFORMERS.—Plessey. Salvage,

4/9. Post 9d.
'l‘v AERIALS.—New. Loft,21/-, and Dipole, 35/-.
B Carriage 2/-.
‘I‘v COAX. "CABLE.—Single," standard, 1)3;7yd.
.¥. and best, 1/9 yd. -

SEND STAMP FOR FREE 1954 CATALOGUE.

. £5-17-6
How do you view ?
This single stage type “ GC”

Pre-amplifier
WILL IMPROVE YOUR VIEWING

if in the “Fringe” Area

Available for all channels,
A.C. mains 200,250 voits, 50 c.p.s.

Ask your dealer or send for leaflet to

RAINBOW RADIO, BLACKBURN
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MAINTAINING A REPUTATION ......

E;le'ty day we read the words: “1 am ordering
Allen Components because they are so highly
recommended by my friends.”

We are proud of our reputation. Since we pioneered
Wide Angle scanning some- years ago we naturally carried
on our policy of producing components designed to the -
highest specification and engineered to the closest tolerance.:
In these days of shortages and lowered standards such a policy
is not easy to carry out and it has necessitated unrelaxed
attention to detail in all our departments. The result of
this care is apparent in ail our products, in which good work- .
manship is combined with high reliability.

May we suggest you ask your friends !

From all Leading Stockists.

COMPONENTS

Deflector Coils type DC300/C. As

ALLE

specified for the ‘‘ Teleking,”” *‘ Super-

visor ” and ‘‘ Magnaview.”
Conversion circuits for 14in,
17in. C.R. Tubes available.
9d. and S.A.E.

and
Send

LIMITED -

Crdwn Works, Lower Richmond Rd., Richmond, Surrey

Telephone : Prospect 9013
Send 9d. and S.A.E. for Circuit Diagram

ARTHURS HAVE IT!

LARGE STOCKS OF VALVES AND C.R.Ts.
AVO METERS IN STOCK

Avo Model -_— — — -— - £19 10 O
Avo Model 8 o= == = = — 2310 0
Electronic Test Unit o -— — — 2710 O
Etectronic Test Meter — - - — 40 0 O
Valve Characteristics Meter — — — 60 0 0
% Cossor Oscilloscopes Models 1052 — 104 0 O
ve . v IM9' =132 0 0

Full range Taylors Meters. List on request.
Leak Point One Amplifiers — -— - 28 7 O
Leak Pre-amplifiers —_— — -_— -— 9 9 0
Leak Vari-slope Pre-amp. for Leak Point One 12 12 0
Leak Tuning Unit — -— —-— — 35 6 3
Chapman Tuning Units -— — — {7 6 8

LATEST VALYE MANUALS

MULLARD, OSRAM, & BRIMAR No. 5, 5/- each.
MAZDA 2/- each,

ART and SCIENCE in SOUND REPRODUCTION.

By F. H. BRITTAIN, D.F.H., 2/6 each.
Postage 6d. each extra.
Terms C.0.D. OR CASH with order and subject to price
alterations and being unsold.
- i

Est.
1919

‘pROPS; . ARTHUR GRAY. LTD.
-~ OUR ONLY ADDRESS : Gray HQ“S_G, :
150-152 Charing Cross Road, London, W.C.2
TEMple Bar 5833/4 and 4765.

TELEGRAMS—** TELEGRAY, WESTCENT, LONDON.”
CABLES—* TELEGRAY, LONDON.” .

~ ELECTRIC ..
.SOLDERING IRONS:

Solons save time, reduce costs, Solon soldering
is-always clean, refiable.and simple. Five.models,
in voltage range 100-250; each with 6 feet
Henley flexible. 65 watt ; oval tapered or round
pencil bits. 125 watt ; oval tapered or rourd
pencil bits. 240 watt ; oval tapered bit.

N Werite for Folder Y.10

W. T. HENLEY'S TELEGRAPH wom G
‘<.51-53 HATTON GARDEN, LONDON, E.C.1
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tormer required.

- GUE : A M A\ X, . BARGAINS. 9 w/w_v/controls. _Ideal

REC 0"(”.'\? TAPE LOGUE : CONTAINING COMPONENTS & EX. GOVT. BARGAINS (Nor TV“or 'Smple. ‘Brau]ld

’ . 5 New ess  relay a

600 feet Reels ... 10/ Please add postage up to £1, 1/- ; £2 or over 2i-. griginal cases. 67.6 plus
1,200 feet Keels 17/8 Open Mon.-Fri. 9—6. Thurs. "1 p.m. 76 ¢

5 HARROW ROAD, PADDINGTON, LONDON, W.2

SEND POSTAGE FOR NEW 1354 COMPREHENSIVE 23-PAGE CATA-

SETS OF VALVES L.F. UNITS
Ten EF50 (Ex- Brand RF24 40 J(J mc/s
Newh Units) " 45/ Set We have over 20,000 Amcerican and B.V.A. valves in stock. RF25 4030 %f(f‘s post free
R s S ALL VALVES NEW AND GUARANTEED. Rmm&m&g post  free
KT6D) ... " : " post  free
i 074A 7/-16K7G  8/8]12SATGT s/ EBC33 8/8/KT5L 88 |1 RF27 6585 me's
IR&.&SSEO[‘I";I‘V‘D 30/. 1G5 6/6 | 6KTM 78 17SQ7GT EFd6 /6| KT66  12/8 ’ 45.- post free
TP2, _HLZD iR /- 6K3G - /- /8| GU3  12/6 || ALL BRAND NEW WETH
VP23, PEN25 (or 154 /- 6KBGT 97~ ! 2V " 4/- VALVES
QP2Z5) 25/~ ,, %%; /- %J&G 181":6 /'é %gsn(i}'s) 3?
6}(2%(;’\33’{'%730’5’ TATGT . 10/~ |6U5 7 88| VU133  4/-| CATHIODE _RAY TUBES :
B76G ... .36 . 105 - 1BUBG 7 .| VU120 A 4/-| VCRS1T or 517C. 35
12K8GT.  12K7GT, 1LN3 1-| 61,7 7 10i-| S130 7/6 | MU - METAL SCREEN, 10/-.
12Q1GT, -357Z4GT, 2X2 [« | BNTGT 7 7475 (VS’70) 3BP1. s‘u‘table for ’'scopes
BLEGT Or‘,(‘;JGGTg']/G, 3V4 -|8QIGT 4 (Ex-Units) 7/6| and Tel. 25- carr. 3/-
1O Sooh 381 /- |6SJIGT 8 5/- B/ VCR139A. (ACR10), 8575 krand
RGBT, 573 18|6R7 6 a0 o6
356LGT or S0L6GT 504 /8| 6X5G 4 8/6| CK610AX 5/- |
718 .. 974 B|osATCT 8/ /6 DL 2TY 622 INDICATOR UNYT.
PX23, KT33C, KT66, BATG BSQ7TGT 8 i-| ACCPEN 66 Complete with 12-EF50's,
G 12/6each f| 64T 16165GT y /-1 ACS. PENDD 4-SP6l’s, 2-EAS0's, 2
PXi's Mabched BaGs 78| uSHIM T i} omnas 12811 EB3L VCORSITC with Mu-
TN GAMS (BFo1) 50 - G B0 i e TIPENT 8[| Metal screen. beoublo
Bl R e b R W2
“NYST 2 ‘B 145 / 2 =115 (-1 SP¢ -
CRYSTAL MICROPHONE | géoar 52 (68S7 769005 <R3 861Spil 4. Carr,
AT ] /8| 6V6GT 6 | 93004 /-1 D1l /-1 HL23/DD 6/6 '
81705 819203 /-1 D12 /=1 VP23 6/6{ No. 88  WALKIE-TALKIE
! TAT /6 | 954 /-1 DB3 /-] VP41 7/6 | TRANS-RECEIVER comp]ete
‘8 7CT /6 | 355 /| KT2 -] U722 8/8 | with Throat Mike, 'Phones,:
, /- | THT /8 { 955 6/~ | U52 §/6| ATP4 4/- 1 Junction Box and aerial:
/6| 7B7 /8| 1202A 76| UIT 10/-| TP22 §/6 | rods in- canvas bag. Freq.'
- 1787 10/-1174)  87/6| U9 30/-] TH233  10'- | range 7.4 to 9 mc/s. All units
POST 6| 12A5 ‘61991 A 50/- | Y63 8/g| 41MP 7/6 | are as new and tested before
. B/~ 112C3 /! B P .- | P2 4 42S8PT 6/- | dispatch.. As supplied to Qver-
FREE (- | 12H6 g1 EAN R "] 2158G __ 4/- | seas Police Forces. £4.10.0.
6'8|12K7GT 8/8| EF54 MUI4  8/6| MS/PENB
S 8 | 12K8G I (VR136) 6/-| PX25 128 8 “182A " INDICATOR
Ideal for tape recording and (}KS 9/~ 112Q7GT EB34 3/68 | KT33C 10'-1 VT501 76 UNIT.—Complete  with
amplifiers. No matching trans- VCR517 and Screen, 3-

EF50, 4-SP61 and 1-5U4G,

TEL. : PADDINGTON 1003/9, 0401,

CeseesTiorny

Specialists in Chassis manufacture for’
over 20 years—offer to the enthusiast their

14" AND 17"
TV.5. RANGE

in Chassis form

BOTH Models are

similar in general
specification, having
19 Valve Superhete-
rodynz Circuits with
Instantaneous §- Channel selector switching
and aluminised rectangular, flat-faced
Cathode Ray Tubes with tinted filter.

THE CHASSIS THAT GIVES THE
TRUE BLACK AND WHITE PICTURE

Prices :
TV.s. 14in. Chassis, £54.0.3 (inc. PT.)
TV.5. 17in. Chassis, £64.15.11 (inc. P.T.)

~ Also available in handsome Cabinet form.
ARHSTRONG /LS4 CO.LTD.
Warlters Road, N.7.
Telephone :

Holloway, London,
NORth 32134

ITS CHEAPER 10 WAKE YOUR OWN
TELEVISION  AERIAL

We can supply parts enabling you to make an aerial
to standard design, or to suit your own ideas.
14ft. 16 S.W.G. 2in. HIGH TENSILE ALUMIN[UM
POLES. 47/6. C. and P. 3/6 cxtra.

3in. 18 S.W.G. D/H ALLOY TUBING (lengths as

required). 10d, per f1.
lin. 18 S.W.G. D HfALLOY TUBING (lengths as
per ft

required). 1/4}
INSULATORS Unbreakable,
dard). 6/9 each. For “In Line”
MAST HEAD MOUNTING..

waterproof (stan-
> Acrials, 8/9 each.
2in. ftting, stream-

lined casting. 8/6 each.
‘/;\/S ABOVE. 1in, FITTING. Streamlmed casting.
- each

REFLECTOR AND DIRECTOR ROD HOLDERS
High Quality Alloy Casting. 3/9 each.
BRACKETS. HEAVY DUTY, DOUBLE LASH-
ING. Improved type, compicte with fittings. 45/-,
C. and P. 2/6 extra.
AS ABOVE., SINGLE LASHING, LIGHTWEIGHT.
tin. Pole fitting. 27/6. C. and P. 2/- extra.
W.0. Packing and Postage 1/6 extra,

except
where stated.

ANGEL
WILTS.

Y ARD WORKS,
*Phone :

MARLBOROUGH,
Marltborough 605,
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A GOOD SET
deserves a

Mullard

long life
~ picture tube

“Fechnical Service Department will be pleased
to send you Data Sheets describing any of the
following Mullard Long Life Picture Tubes :—
122 MW3I1-74 14 MW36-24 17 MW43-64

. _ MYM262

CONDENSERS

The abbreviated ranges of two
popular types given here are repre-
sentative of the wide variety of T.C.C.
Condensers available.

Hi-K “PEARL’ CERAMICS

7Wkg. Voltage Dimensions '*'ype<
D.C. | AC. | Length | Dia. No.
1-0 500 250 35 N5 SPG | -
10-0 500 250 SPG |
330 500 250 mm. mm. | SPG |
= 150 500 250 (2 2] seG
330 500 250 e | ) m SPG |
470 . 500 250 m } T SPG

Hi-K MULTIPLE TUBULAR CERAMICS

Capacity V\:;Vlkag.e ) Dimensions ™~ | Type
pFx " | Yolage o S No.
DC. AC. Length | Dia. |.

5 mm. |- 2CTH 310/W

25 500 | 500 | 250 | 10 mm. | 4+
C 1 45 mm. | 2CTH 310/W

ph

6

2% 1000-| 500 - 250 | 10 mm. !
21500 | 500 i 250 | I5 mm. ' 5mm. [ 2CTH 315'W
22200 | 500 | 250 | 22 mm. | mm, | 2CTH 422/W
3x 500 [ 500 250 | I5mm. | 45mm. | 3CTH 3I5/W
31000 | 500 { 250 | {5 mm. ' 45mm. | 3ICTH3I5/W
32200 | 500 | 250 | 22 mm. | 6 mm. | 3CTH 422/W

* Guaranteed not fess than stated values at 25°C.

THE TELEGRAPH CONDENSER CO. LTD..
Radio Division: North Acton, London, W.3. Tel: Acorn 006/
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TELEVIEWS
The P.T.

HE free blueprint in this issue is of the very
simplest type of TV receiver, ideal for
the beginner and for those with limited

purses. It has been designed arotind the central
idea that everyone owns a radio set, and to
reduce the cost, therefore, usc is made of the
speaker and the amplifying stages. Of course,
readers who wish to build the * Simplex ” as'a
~complete receiver will find that they are able to
do so for the cxpenditure of another £5 or so.
In later articles we shall show how this may be
done.

- The “Simplex ”” makes use of the popular VCR97
and it enables’ all to enjoy the advantages of
television. [t is an ideal receiver for the beginner
and for the experimenter. It will be seen that
it is accommodated on one chassis, thus
economising in.space. ) : .

The ““ Simplex ™ is bound to be as-popuiar, ifnot
more so, than our Argus, and readers may build
it in the confidence that it will work satisfactorily
and is backed by our Free Advice Service.

Teletape -
AS announced in last month’s issue, video
recording on magnetic tape has aiready been
successfully demonstrated in America, but no
company engaged in teletape research is vyet
prepared to release any details for the basic
reason tMat patents covering the intricate pro-
cesses have not yet been granted. It will be some
ronths before background information is avail-
able.

- Although the principles of recording TV on

magnetic “tape have been settled, a number. of
mechanical problems are still under study. The
chief of these is how to preserve the tape which
runs at the almost unbelievable speed of 25ft.
per second,- or alternatively how to reduce this
speed. . : :
TV and Mobile Radio
HE Assistant Postmaster-General recently
announced the frequencies which are to be
madeavailable to television, and in that connection
the Mobile Radio Users Association, through
their President, Sir Robert Renwick, say it is

.receipts.

* Simplex 7

clear from this statement that many users of
mobile radio will be affected.

These usérs will not, of course, wish to obstruct
the right of the public to alternative television
programmes, but certain conditions seem to
them to be of paramount importance. = The
Association considers that each user must be

* allotted a frequency at least as good as the one

which he has vacated, that there must be reason-
able security of tenure in the new frequehcy,
say ten years, and that there should be some
compensation for the expense to which users
will be put for the adaptation of existing
equipment. ‘ )

More About Slot-machine TV

APROPOS slot-machine TV filnfs mentioned
£X in our November issue, it should be explained
that the Tele-Meter system requires no dialling, no
monthly bill, only cash in the box attached to -
the TV set. The new system is backed by

. Paramount which owns sixty per cent. .of the

shares in the new system. It intends to transmit
its latest pictures over the system to 400 homes
in Palm Springs, California. The films trans-
mitted will be the same as those shown at the
two local cinemas, who will be paid part of the
The price is likely to be slightly in
excess of cinema charges. The American
sponsors of the scheme feel it will provide an
answer to the commerical TV argument in this
country since the films contain no advertising.
It is thought that coin boxes would eliminate
the BBC's annual licence fee as well as the BBC
deficit. Commercial TV stations in America
sold 19,000,000 dollars, or nearly £7 million,
more advertising in the first seven months of last
year than in the same period of 1952. New com-
mercial TV stations are starting up everywhere

“and the number of viewers has increased by

millions ; those same millions who did not go to
the cinema in America last year.

America thought that 3-D films would be the ~
answer to the TV competition but it seems
apparent from results that 3-D is ‘not a
commercial success.—F.J. C, - . S
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“FAULT SYMPTOMS

THE CAUSES OF COMMON FAULTS, AND METHODS OF

CORRECTION

By Gordon J. King, AMLPRE

/ (Continued from page 399, February issue)

ENTODE valves are widely adopted in modern
television receiver design for separating the
sync pulses from the composite video signal.

Diodes are also employed, but these will be con-
sidered later. A pentode sync separator used in
Etronic ECV1527 and ECV1523 series receivers is
shown in Fig. 30. This circuit is representative of
many employed for this function, and as will be seen
is not unlike a normal amplifier stage—or, at least,
until we come to look at the component values !

HT+

Chasss

Fig. 30.—A sync separator of conventional design as
- wsed in Etronic ECV1523 and ECV1527 series receivers.

In this section of the receiver the component values
are purposely arranged to introduce distortion into
the output voltage so that it corresponds to only a
part of the input signal. The high value screen-grid
sesistor, for instance, provides a short grid-base to the
valve. Or in other words it arranges the valve’s
operating conditions so that the composite video
signal at the control grid drives the valve well into
current cut-off in one direction, and easily into grid
current in the other direction.

In practice it is generally—but not always—the
vision content of the signal that drives the valve
beyond cut-off, whilst the tips of the sync pulses
jnitiate  grid current. This effect is illustrated
diagrammatically by Fig. 31, where we can see that
such a style separator demands a negative-going
picture signal (positive-going sync pulses) for
successful operation. It is of use, therefore, for the
type of circuit that uses cathode modulation of the
picture-tube.

The circuit shown in Fig. 30 is supplied from the
video stage feeding the cathode of the picture-tube,
and during the positive-going sync pulse portion of
the video signal capacitor Cl charges due to grid
current through R1. During the picture portion of the
signal, however, discharge current flows through the
grid resistor R1 from the capacitor Cl, and it is an

important characteristic of the circuit that the total
charge flowing as grid current exactly balances the

discharge current for a steady operating condition to
be 'set up. This action tends to restore the D.C.
component of the composite video signal, which
would otherwise be lost due to the isolating effect of
the coupling capacitor CI. )
The need for retaining the D.C. component of the
signal is equally as important in sync separation as in
the video output stage.. This is clearly illustrated by
Fig. 31, where it can be seen that the operating point
of the limiter valve must remain stable irrespective of
video signal amplitude. This is possible with signal
forms containing the full D.C. component which, ‘as
we can see from Fig. 32a, would resolve with the
bottoms of the sync pulses all resting on a common
reference line, : ) o
With the D.C. component removed, however, the
signal forms would tend to settle down so that the
areas enclosed by the waveform on each side of the
reference line were equal, as shown in Fig. 32b. It
will be seen that the three signal forms illustrated
represent signals (x) during one line of typical picture,
(y) during the whole of one black line, and (z) during
the whole of one white line. A line (shown dotted)
corresponding to the operating point of the limiter
(sync separator) can thus be drawn through the signal
forms of (a) so that the picture content always lies
above it, and the sync pulses of equal amplitudes lie
below it. In (b), however, this is clearly not possible
owing to the variations in position of the sync pulses
according to the picture sighal content. We can'see
from this, therefore, that it is of little use to feed a
sync separator valve with a signal lacking a D.C.
content, .
Generally speaking the operating conditions of the
sync separator valve are far from rigorous. For
instance, a valve with impaired emission often works

QOperating
point

Anode® current. —»

Grid volts - +*

Grid
carrent
region

Fig. 3l—lllustrahngﬂleopeutmg conditions of a typical
E sync separator.
[ ]

oo
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well in this stage, and it can sometimes be of
economical benefit if a valve, which has been working
heavily in some other section of the receiver, is inter-
changed with the sync separator which, it often
follows, retains its optimum emitting quahtles for a
longer period than valves operating in other sections
—the two valves concerned must, of course, be of
the same type !

The general cause of weak * holds sometimes
coupled with “* pulling on whites,” due to a fault in
the sync separator stage itself, can geherally be
located to a variation in the value of an associated
component, or components. The anode screen and
grid resistors have a bad habit of enlarging in value ;
this is probably aggravated by their relatively high
values and low wattage ratings. It does not always
follow, however, that a single resistor is the prime
cause of the effect, for a gradual deterioration in the
efficiency of the sync separator can frequently be
traced to the cumulative effect of an increase in value
of all the associated resistors. Often, when examining
a sync stage for impaired performance, it is noticed
that, say, the screen resistor is a little high in valug ;
this is replaced with an almost certain feeling that the
trouble has been found. On test, however, results may
prove most disappointing, for even though a slight
improvement may be evidenced - the trouble might
still be present to some degree, and elimination may
not be complefe until a careful check of the other
resistors has been made—
probably to reveal that

‘they also read higher than Py C/
normal—and replaced
where necessary. . )
A diminutive leak . in
the coupling capatitor can Mwme going

play havoc with the opera-
ting conditions of the
stage. A component defect t

video inout

VVVVVVVVY

AAAAAAAN !
YVYV ]
A

R2

This is due to the fact that. a small signal from-the

.aerial ‘is accompanied by appreciable cosmic and

impulsive noise, which is added to the picture wave-

. - : _ MWW~ >
. R
‘s;?»c e l 7o Frame
separator generator

e T ™

—\ A

Fig. 34.—The basic integrator circunit is shown at (a)
and the line and frame sync pulses at (b), (c) is the out-
: put waveform across

form including the tips.of the sync pulses. If the
anode signal of the sync valve is derived from the tips
of the pulses it will be mainly noise. Such noise
arriving at the line gener-
dtor just before it is due

*“ fire ” can produce an
uregular start of line-scan,
and be reflected in the
form of ragged vertical
picture content, Further-
more, in severe cases . the
noise may affect the actual
**firing ”’ of the generator

S

R3

AAAAAAAAA
VYVYVYVYY

of this nature allows the °
application (from the video .
output valve anode) of a’
positive potential to the
control grid of the sync valve, and, apart from
causing very unstable “ holds,” provokes excellent
conditions for “ pulling on whites.”

Ragged Verticals

Some receivers giye excessively ragged line syn-
chronising when operating on medium or low signals,
particularly ‘when the signal-to-noise ratio is low.

Operating
pomnt of
sync valve .
(2)
@ [

(6)

Fig. 32 —The three waveforms at (a) are shown at (h)
lacking the D.C. component.

Fig. 33.—The i)asic circuit of a self-biasing diode
sync separator.

and show up as a black
line or tear across the
picture ; this is sometimes
known as tearmg on lines.

To reduce this occurrence to a minimum it is
essential that the tips of the sync pulses drive the sync
valve well into the grid-current region so that the
noise in the pulse tips is clipped, due to this action,

-and a clean pulse edge is fed to the line generator

(sec Fig. 31). We have already seen that this is
provided by operating the valve with low screen and

.anode potentials, and thus achieving a small grid base.

If the signal applied to the sync valve is small,
however, the resulting grid current may be msufﬁcxent
for successful clipping and ragged verticals may
result.  Alleviation in this connection can sometimes
be obtained by altering the values of Rl and Cl
(Fig. 30). Their product must be kept high, though,
and an enhanced chppmg action can, in certain cases,
be aquired by increasing the value of Ri to the region
of 2-3 megohms, when, instead of returning it to the
chassis, as in Fig. 30, it should be connected to a small
positive potential to ‘increase the grid current flowing.

The Diode Sync Separator

Although less efficient than the péntode or tetrode,
the diode is sometimes adopted to the function of
sync separation. In modern circuitry, however, it is
not usual for a diode to be used on its own, for
generally a pentode is also employed, and the diode
simply enhances separation of the frame pulses—
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sometxmes operating in thc form of a frame pulse
shaping circuit, or the so-called = interlace filter.
From the operating aspect the diode is arranged to
perform a switching action to cut-off or limit the
composite video signal at a given voltage.

For the sake of completeness, and to assist experi-
menters who may possess a receiver using a diode
separator, we will examine the basic circuit of just
one of the more popular style of separators .of this
nature. Fig. 33 depicts such a circuit, which is also
endowed with a feature for automatically securing a
bias voltage for the diode. The cathode of the diode

- is A.C.-coupled, via R1 and Cl1, to a negative-going
video signal. This means that the diode will conduct
only when the composite signal has fallen to its nearly
maximum negative valie. This is, of course, during
the sync pulse period. Cathode current ﬂows and
causes a volts drop across R2 which charges ClI.

After a few cycles an equilibrium condition is
reached, and the quantity of electricity which Cl1
loses, through R2; each line of picture is equal to the
quantity gained during the sync pulse. Such a
function, combined with suitable value component
values allow the diode to remain non-conductive
over the whole of the picture portion of each line,
and only the negative ends of the sync pulses overcome
the self-generated standing bias. The pulses are thus
developed across R3, and are fed through suitable
networks to the appropriate generators.

.*We can clearly see from this description that direct
video coupling is not demanded by this style of circuit.
This being due, of course, to the self D.C. restoring »
action, initiated by the charge and discharge of Cl
through R2. This system, in fact, follows very closely
the action of the grid circuit of the more modern type
of pentode sync separator,

No Frame Lock—Line Hold Normal

Although it is generally the frame hold which suffers
first should a slight defect develop in the sync
separator stage proper, the symptom of & weak or no
frame lock can be—and often is—due to a fault after
the sync separator. A combination of circuits is
employed after the sync separator to aid in a means
of separating the line pulses from the frame pulses,
this function being essential for successful operation

-H.T Line
From 7o Line
video qgenerator
output
100
10K} Sync
Sep.
<
/ b3
s 2
13 a7
s L{p]
8205 whm
Nz T,
z l,.uF .
22K0) 02 -
Chassis ) T T'UF
b7 7

ig. 35.—The sysc separator - and frame genérator stages
of the Etronic ECV1523. series, showing the method of
frame sync feed.

- are unobtainable by .normal

of the frame generator and to provide a good
interlace performance.

In some receivers the line and frame pulses. from
the sync separator are applied to a resistor capacitor
combination arranged as shown in Fig. 34a. Such
an arrangement is known as an integrator circuit and,
owing to its predetermined time constant, enables
adequate discrimination to be made between the
10 microsecond line pulses and the 40 microsecond
frame pulses.

< HT Line
SRl R3
- ré ,V /
To Line
sync.
circuits (s) (&
R4
Sync ,
separator
valve
R2 Ccl
- 22K 250 pF
_—
_ Fig. 36.

The effect of feeding both line and frame sync
pulses (Fig. 34b). into an integrating circuit..is
illustrated diagrammatically at Fig. 34c. It will be
observed that the short duration line pulses are
distorted and greatly reduced in amplitude, since
they have little effect on charging C through R.
However, the first of the series of frame- pulses, due
to its longer duration, charges C to an appreciable
value, and it dnscharges only slightly before the next
pulse arrives. The subsequent pulses charge the
capacitor to an-even greater valu¢ and so on, resulting
ina bunld-up across C, which at some critical va,lue
*“ fires ” the frame generator.

At one time this method of frame sync pulse
ocoupling was extensively employed, and the circuit
of Fig. 35 shows such an adoption in the Etronic
ECV1523 series receivers. For clearness the sync
separator and frame generator stages are also in-
cluded. The integrating circuit comprises the R C
combination Rl and Cl, and, as will be noted, Cl
-js also in series with another, 0.02 uF capacitor.
This facilitates the frame sync pulse feed, and at the
same time provides the correct time constant for the
blocking oscillator transformer secondary - circuit ;
both capacitors in series function as a D.C. block.

If a weak frame lock should be experienced in
conjunction with a circuit of this nature, and previded
the line lock is firm, the fault is most likely to be in
R1, going high in value—although, as previously
indicated, the sync separator stage could be responsible
and should always be borne in mind. A leaky Ci
may provoke a similar symptom without unduly

-affecting the function of the frame generator, but

should it go open-circuit, or increase in value to any
Jarge degree, then the performance of the generater
is bound to be impaired, probably so that insufficient
piéture- height and the correct generator frequency
operation - of - the.
appropriate controls.-

Some receivers, partlcularly those of comparatnvely
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recent design, do not rely wholly on an integrating
circuit for separating the frame sync puises from the
combined line and frame pulses. - In place of-a simple
integrating arrangement a valve, usually a diode, is
employed in the form of a frame pulse separating
circuit. A circuit after this style is depicted at
Fig. 36, which, although comparatuvely simple, is
very effective.

Both line and frame sync pulses are deve!oped

HT Lire

cs
O/ uF .- \

Frame

sync.
Sync. 4 v/ .
separator ZRs R6 c4
valve 3/20k0  470KQ 00/
s WF

Fig. 37.—A frame pulse shaper circuit by G.EC.

Across the sync. separator load resistor R1. The
- direct connection from the anode of the: sync
- separator to-the anode of diode (a) renders the diode
- conductive only during the time when no sync pulses
apnear across the load resistor R1. - Thus, during
‘the picture content of the signal a positive poteatial
is- developed across R2, which charges Cl to the
+ H.T. line potential.
The anode of diode (b) is also held at a positive
: potential by reason of the potegtial divider.R3 and
R4, but is arranged to be less positive than its cathode,
rand of a consequence is non-conductive. On each
line sync pulse the anode potential of diode (a)
falls below its cathode potential, and the valve is
held at cut-off for the duration of the pulse. During
the time Cl commences to discharge "through R2
the potential across the combination does not fall
sufficiently during a line pulse for diode (b) to become
conductive, due to the relatively large time constant.

During the longer duration frame pulses, however, .

the cathode potential falls below that on the anode

~and the valve conducts. ~ A series of desirably sharp
frame sync pulses is thus developed across R4, and
any “ back-lash ” from the line timebase and line
sync pulses is completely blocked from the frame
generator by the inclusion of a circuit of this simple
mode.

Another circuit of similar nature, and used by the
G.E.C. in their BT2147 series receivers, is shown in
Fig. 37. Here a single diode valve is employed, the
cathode of which is positively biased by a potential-
divider comprising R4 and R5. The resistor capacitor
combination, C2 R3, in the anode circuit of the sync
separator valve, is arranged so that the line sync
pulses are severely attenuated by it, while to the frame
sync pulses it represents a satisfactory load.

Thus the negative-going frame sync pulses, which
are mainly developed across the combination,-are
fed via C3 to ihe diode cathode. The valve -is,

therefore, provoked to conduct during the frame sync
pulse period only, resulting in a rise of potential
across R6, and the charging of C4. Since these
components form a relatively large time constant the
10 microsecond interval between successive frams:
pulses has little effect on the discharge of C4. A single
clean-cut frame pulse (as illustrated) is “thus produced
and is transmitted via C5 to the frame generator.

Sometimes, instead of valve diodes, crystal diodes
are employed in interlace filter circuits. The Pye
mode! FVI series, for instance, adopts crystals, and
the relevant network is illustrated by Fig. 38. The
principle of operation is very similar to that already
described and needs no further comment,

We can clearly realise; then, that on a receiver
exhibiting the symptom of no frame lock littie
problem is presented in establishing the cause. In
receivess using valves or crystal diodes these should
.be checked before extensive circuit diagnosing is
carried out. Crystals appear to lose efficiency or
g0 open circuit much more rapidly—in this type of
circuit anyway—than their valve counterparts. The
first symptom is generally that of poor frame hold—
check crystals !

Potential-divider and time-constant resistors and
capacitors often drift in-value and give rise to a weak
frame lock. Certain resistors in this section possess
comparatively high and critical values for optimum
circuit perfmmance Do not just assume that the
value is * pear enough ” correct ; if in any doubt at all,
have the components accurately checked for value
—and in the case of capacitors also check for insula-
tiom—or better still replace any dubious component
which may be in the critical value zone ; it pav; in -
the end.

Always keep in mind that a gradual reduction in
the efficiency of the frame hold may be due to the
cumulative effect of an alteration in value of a number
of components. This sort of symptom is more likely
to occur after the receiver has been in constant use
for three years or. morg.

Other causes of no frame hold sometimes eccur to -
bewilder the experimenter. Poor winding insulation
in the frame blocking oscillator transformer often
offends in this respect. An Etronic ECV1523 serigs
receiver was recently examined by the writer for

! HT Line
. Crystal Q270K
10 Sync _grooes
separator Olpt
l 70
. Frame
. ' . Qenergtor
220pF 220K [ 470pF
N Chassis

777
Fig. 38.—The mterlace filter network of the Pye FVi
SCH(!S rece:vers
lack of frame lock, and the cause was eventually
proved to be due to a slight leak between the primary
and secondary windings. The most unusual feature
of this symptom was the fact that frame scan linearity
and amplitude appeared to be little affected by the
defective component—it - was observed, however,
that operation of the frame hold control varied the
frame scan amplitude more than generally expected
on. thns model.
(To be confinued.)
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TRENDS =)

AN OUTLINE OF SOME OF THE DEVELOPMENTS WHICH MAY BE SEEN

DURING THE NEXT TWELVE MONTHS

which have taken place and also attempt to

look into the future. Unfortunately, most
manufacturers put an iron curtain round their
research laboratories in .an endeavour to steal a
march on their rivals, and thus it is not possible
to gain any idea as to what lines are being-pursued.
However, the forthcoming commercial broadcasts,
and the news that the BBC will be opening stations
to provide alternative programmes, shows what
developments may be expected at least in one
direction.  Existing receivers are ail designed to
cover only five channels, some older receivers being
for only one channel or one station. Obviously,
therefore, with the opening of any new station outside
the present television channel (45 to 65 Mc/s) some
modification will be essential, and in most cases the
receiver itself will not be suitable for alteration. At
least one commercial receiver now available for
general use has a continuously-variable tuner covering
the above range, whilst others have five-position
switches or plugs and sockets so that any one of the
five stations may be tuned. )

The only way to use any of the present receivers
on bands other than those for which the receiver is
designed will obviously be by means of a unit con-
nected between the aerial and the receiver. This
will be more or less standard practice up to a point.
There is no difficulty in making a frequency-changer
stage in which the aerial ciguit is tuned to the desired
station and the oscillator gection is so arranged that
the received signal is converted to the frequency for
which the receiver is designed—or, if a five-signal
receiver is being used, any one of the five channels
could be used. Certain small difficulties might arise,
but are not insurmountable. Where the new station
is situated at some distance the usual H.F. stage or
stages could be included in front of the frequency-
changer.

PERIODICALLY we review. the developments

Adaptors

Such an adaptor or pre-tuner would, of course,
have to be completely self-contained, that is, with
its own power pack as the majority of commercial
receivers make use of the A.C./D.C. technique and
thus a suitable heater supply cannot be easily tapped-
off. Furthermore, no extra H.T. current is available
in most receivers without running into difficulty due
to under-running the timebases. This means that the
pre-tuners are going to be rather bulky and also
expensive, as a mains section will have to be included.
A further complication may arise due to the fact
that the two units (new tuner and old receiver) have
to be linked together, and in A.C./D.C. technique
it may in some cases be possible for the mains to be
short-circuited’ or cross-linked- to intreduce troubles.

One further complication is that it may eventually
be found that the new transmitters will employ
frequency-modulation for the sound channel,

and -

By W. J. Delaney (G2FMY)

in such a case the sound section would have to be
complete and some means found of connecting it
to the existing loudspeaker or to the audio section of
the existing receiver.

Aerials

It will be seen that, until full details are released
as to the frequencies actually to be employed, and
the localities where the new transmitters will be
situated, as well as to the form of sound modulation
to be employed, no actual idea can be gained as to-
the form to be taken by future receiver designs.
But linked with this problem is that of aerial design.
Already certain BBC stations are utilising horizontal
polarisation, and it is highly probable, we are
informed, that the proposed new commercial .trans-
mitters will utilise the same form of polarxsatlon
Existing aerials are designed for one station, and,
therefore for new stations new aerials will be needed.
If more than one station is within range more than

“one aerial will be needed, and thus one may visualise

the future aerial as an elaborate array of horizontal
and vertical elements. To add to this complication,

the aerials are directional and would thus need to be
In America most

rotated for individual stations.

Will aerials of this {ype soon appear on English
, homes ? This is a well-known  American array.’
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elaborate aerials are in use, one of which is illustrated
‘on page 442,  These aerials are motor-driven and
in the house a neat unit is placed on the television
receiver and the aerial is remotely controlled, a dial
. or illuminated strip showing the direction in which
the aerial is pointed.

Colour: : .

One further complication in visualising the receiver
of the future is colour. Elsewhere in this issue will
be found an article which discusses the use of
projection.  As every amateur cinematographer
knows, a picture in colour looks hopeless unless it is
brilliantly illuminated. = A monochrome picture
can be viewed even if it is very dull, but with colour,

_ especially if the scene is one bathed in sunlight, it

\

looks most unnatural unless a very bright light is
behind the picture, and thus projection would
appear to be of little use for colour pictures. Added
to this is the problem of the actual tube. The type
of tube now being used in the American colour
broadcasts makes use of a perforated screen between
the gun and the actual tube face, and it would appear
impossible to make this type of screen to fit a 2in.
tube, such as is employed in projection receivers.
Therefore, colour is almost certain to call for direct-
viewed tube arrangements, and costs at present in
the U.S.A. limit the tube to one of 15in. diameter.

- From details so far reteased it would appear that

there is a distinct possibility of making an adaptor
which could be added after the video circuits of
existing receivers for use with a new picture tube to
produce colour, that is, if we eventually adopt the
system now authorised in America, There is, of
course, the possibility that our own research engineers
may hit on some other scheme, or that it will be
found that the American arrangement will not lend
itself to modification for our present standard of
definition. There is little possibility that the new -
commercial transmitters will improve their definition
in view of the difficulty of receiving other definitions
on existing receivers, aithough a complete break-away
rhight take place to bring the system in line with
the standard Continental arrangement. Such a
change might result in a development of the time-
bases whereby a switched circuit would enable one
to use either 405 or 625 lines—but this would be a
further complication which in turn would resuit
in increased production costs and dearer receivers.
As has often been pointed out in these pages, however,
the home-constructor is at an advantags with all new
developments as he can modify or adapt his receiver
to take care of new ideas, whereas the user of a com-
mercial receiver is restricted to using the receiver
without modification. The Radio Show is still some
way off, but no doubt some manufacturers will be
showing ““ modern > receivers adaptable for various

stations, F.M., and, shall we hope, colour !

MULTI-CHANNEL
TUNERS

SOME SUGGESTIONS FOR THE EXPERIMENTER

programme and commercial television,

recetvers will be required to select any one
of several stations at the turn of a knob. - Since
Band 1(45-66.75 Mc/s) is reserved for the main BBC
programme, most receivers will be required to
receive only one station in this band. For those
viewers on the fringe of two stations, however, it is
useful to be able to select either, according to which
is strongest at the time. In Band 3 (160-220 Mc/s) it
will be a great advantage to be able to tune in all of
the channels.

' WITH the introduction of an alternative BBC

being connected to a separate bank of the switch and
screened from the others to prevent instability.

The obvious arrangement is to have a set of threc
coils for each channel, and to select the appropriate
set by means of the switch as shown in Fig..1la.
Alignment is carried out by selecting each channel in
turn and adjusting the three coils for best results.
The coils are tuned by brass or iron cores for Band 1
stations and by spreading the turns for Band 3
stations.

In.Fig. 1b is shown the alternative method of
switching the coils. Here a tapped coil is used, the
sections being progressively shorted out by means of”
the switch. The coils are air-cored and of smati
diameter. They are wired directly across the tags of
the switch and are tuned by adjusting the spacing of
the turns. Alignment ‘is carried out by first tuning

In order to cover such a wide
range of frequency it will be necess-
ary to use a superhet circuit. The
basic circuit to be considered in this
survey consists of one R.F. stage, a
mixer, and an oscillator.

The basic methods of station
selection are as follows :

(1) Switched Inductors, using a

Yaxley switch.

(2) Switched Inductors, using a -

coil-turret. :

(3) Ganged Variable Inductors.
(4) Ganged Variable Condens-
S ers, :

.

Usihg a Yaxley Switch

This method will be familiar to
most constructors as. the most com-
mon way of switching tuned circuits.
Three sets of coils are used, each set

Fig. 1 (a).———Typic-a! circuit for station selection by means of coil-switching.



444 PRACTICAL

TELEVISION March, 1954

the highest frequencyvchanne’l with only one coil
section in circuit, then select and tune the other
channels in order down to the towest frequency, when
all of the tapped coil should be in circuit.

It is best to short-circuit the unused coils since they
may resonate with stray capacity and act as wave-

Yaxley switches, should be fitted to the shaft to
ensure accurate registration of the contacts when a
station is selected.

The circuit of a turret tuner is slmllar -to that
shown in Fig. 1a, except that both ends of the coils are
swilched. To align a turret tuner each channel is
selected in turn and its three coils

adjusted for optimum results.

Although some mechanical
skill is required in the making of
a turret tuner its construction
should not be beyond the capa-
bilities of the average experi-
menter. One disadvantage of
coil turrets is that they tend to be
rather bulky and so do not fit
-conveniently under a receiver
chassis.

Ganged Variable Inductors

Here only one coil is used in
each stage, its inductance bemg

" sidéd drum as shown in Fig. 2.

- fixed eight to twelve slats of
.perspex or Tufnol.
" slat are fixed the three coils

e

.. A click-stop mmechanism,

Fig. 1 (h) ——Tapped inductors are used in thls clrcmt

'traps if left open—cn'au:ted thus, causing attenuation
_of the received signal.

Layout is very important,
otherw1se wiring (o the switch may be too long, thus
causing loss of efficiency. The longest wires should
be to the low-frequency coils, since their effect will

* then bo less than at the- hlgher frequericies.

Coil Turret Tuners

Coil turrets are very popular in the Uhlted States

where they are used to cover up to 12 channels in
Bands 1 and 3. The coils are

mounted inan eight- to twelve- an/ey .

mechanism
The drum is made up of two

varied by means of either mov-
able slugs or a mdvable tappmg
point.

In the first method the. 1hre<,
C0|ls are mounted in a ling and a shaft composed of
alternate jron and brass sections passes through them
as shown in Fig. 3. At the end of the shaft is.¢ut a
screw thread. Wthh runs in a tapped bearing sg, that
when the shaft is rotated it moves axially thrpugh
the coils. The coils must then be set so that the brass
parts of the shaft move through the coils in syn-
chronism. s

The <econd system is shown in Fig 4 ‘The colils'are
wound with bare wire and insulated from the -brass

A,

Connecting $tuds

" 'Spridgs' i

end plates, between which are

On each

corresponding to one of the

available channels. Six studs
are fixed to each slat and make
contact with six spring con-

tacts ‘which_are mounted on, AVANAVALVARRVERY/
but insulated from, the frame.
_The studs must stand out suf- Fig

ficiently so that the springs do .
not foul the edges of the drum.

Metal discs are fixed inside the drum to screen the thme
sets of coils from each other. - There are, of course,
many other ways of .making a coil turret. 'The snde

. and end views of a typical turret.are shown in Fig. 2.
similar to that used on

bearing . . [N

Fig. '3‘.‘;‘A.d'justi'ng a set of co.]g by mcansof yal:i_::l_i}_‘le Lo

[

.COoTes. . .
R TION i T LY

2_.—Suggested_ design for a coil turret.

shaft, One end of each,coil i is soldered ta the shaft and
so earthed, whilst the othc: end is fixed.,under a.wire
ring \’Vthh acts as the grid connection for the coil. A
sliding contact bears.on the turns and moves along

4 1he conl as the shaft is rotated —S. A. MONEY

Mixer

contact

.

Flg 4~ Mechanical details for tapped mduuor§




445

March, 1954

LARGE SCREEN TELEVISORS

r I YHE recent article on Projection TV raises the
query as to whether it is the real answer to

bigger pictures for the home. .
When viewing a projection television set designed
for the home one is at first struck by the flatness of
the picture and its comfortable size. The picture has
. a minimum width of about 16in., and this size adds a
realism to the scene which is quite unobtainable with
the direct-viewed 12in. tube. A head and shoulder
shot is produced almost three-quarters life size and
the effect can be very favourably compared with that

of the home cinema. . o

The flat screen is a very good point in its favour.
We are used to viewing pictures on a plane surface,
. not only at the local cinema but also in photographs,

picture magazines and the like, and the flat screen of-

the projector seems tO make scenes more real.”

Another big point in favour of the system is the
tow cost of tube replacement, - We can obtain almost
as large a picture by using a 17in. tube, but as pointed
out in the article, the replacement costs of the larger
tube is about three times that of the projection type.

A further favourable point js_.that reflection from
the surface of the screen is practically nil and one can
enjoy viewing with normal room lighting untouched.
1t is better if the light is shielded somewhat, and
diffused lighting is undoubtedly the best form for
viewing ; nevertheless, the picture can be comfortably
viewed with the normal room lights fuily on. .

One feature which is rather surprising is that in
spite of fears to the contrary the line structure is not
over-prominent, and when one is used to it; it becomes
almost unnoticeable at viewing distances which have
been accepted as the optimum for 12in. tubes.

The interlace of the system must be very good to
obtain that condition.

Critical Examination . o
However, after the initial effect of the large size
_ and flat appearance of the picture has worn off one
begins to become more critical. In spite of the
ingenious optical system the picture is sadly lacking
in contrast. By contrast we mean the difference
between the blacks and the highlights of the picture.
In the photographic world the quality of a picture
is assessed on the contrast range and overall brilliance.
In a good picture the blacks should be really black
- and the white parts (or highlights as we call them)
should be really white. ) :

PRACTICAL" TELEVISION

SOME INDICATIONS OF THE TREND IN DESIGN OF
By B. L. Morley

When viewing the picture on a projection televisor
the blacks do not appear really black, nor the whites
really white. It is like viewing a directly-viewed tube
when there is sunshine in the room, or when the
brilliance coatrol is turned up too high and the
contrast too low ; the range from peak black to peak
white is too shallow.

The overall effect is that the picture appears flat
from the contrast point of view : it lacks the sparkle
and brilliance of the directly-viewed tubz.

When considering the quality of a picture it is not
sufficient to think only of contrast ; tonal rangs must
also be considered.

It is possible to get good centrast yet a poor
picture, This effect: is noticeable in areas of high
signal strength where attenuators are not fitted in- the
aerial system. The controls have to be reduced to a
minimum in order to avoid making the screen too

brilliant ; the result is a soot-and-whitewash effect

which has plenty of contrast, but there is a fack of
intermediate tones.

A shallow contrast range results in a pictur¢ which -

is composed mostly of a dark grey (representing
black) and a light grey (representing white), while
a long contrast range shows a true black, a true white
and many intermediate tones between these two
extremes,

Where there is good contrast it is usually possible-

to obtain an adequate tonal range ; where the con-
trast is shallow then the tonal range is short and the
picture lacks quality. el

In the view of the writer- the quality of the pictu
on:a directly-viewed tube is superior to that of the
projection model, and the trend of design will favour
the use of larger tubes. -

A preview of things to come can be obtained from’

a survey of the Amzrican market. Whether we like
it or not the Americans are at least five years ahead
of us in their development of TV, and large tubes have
been commonplace for some years.

The largest directly-viewed tube on the American
market is one which is 30in. in diameter !

A recent survey of the television sets sold by

American firms reveals that 36.5 per cent. of all the

-sets made are fitted with 17in. tubes, while 27 per

cent. have 20in. tubes. Projection televisors repre-
sent 0.5 per cent. of those available.

(Continued at foot of next page)
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THEIR CAUSE AND A SUGGESTION FOR
REDUCING THE ILL-EFFECTS By P. Dodson

DARK patch in the centre of the C.R. tube is
usually a sign that the tube has developed ion
burn. Burns vary in size from about lin. in

the case of a slight burn to as much as 2in. or 3in. in
bad cases.

The burn is brought about by the formation of
negative ions, which under the influence of the E.H.T.
- voltage strike the screen in a concentrated area.
After a period of use this continual bombardment of
the centre of the tube screen produces a dark patch.
lons which originate within the neck and flare of the
tube produce burns about 2in. or 3in. in diameter.
The majority of burns, however, are usually smaller
&nd originate within the gun of the tube. The ion
" trap was introduced to prevent this type of burn.

~ Minimising the Effects
Whilst it is not possible to remove a bum 1ts 1ll-

effects can, to a certain extent, be minimised. It is
observed that the lower the EHT voltage for a
. particular tube the more prominently a burn shows
up. Increasing the E.H.T. voltage to the maxnmum
allowed by the makers of the tube will improve
matters considerably. For instance, the author has a
9in. Mullard tube (not fitted jon trap) which has a .
2in. burn in the centre. With the E.H.T. at 6.5 kV
(minimum) the dark patch is quite prominent.
Stepping up the E.H.T. to 9 kV (maximum) the burn
is barely visible, even on the lightest <cenes

’

Flyback E.H.T.

In some receivers the maximum’ avallable E.H.T.
voltage is little above the minimum working voltage
of the C.R. tube. By stepping up the E.H.T. voltage
to the maximum permitted by the makers of the tube
a more brilliant picture can also be obtained.

To-day the majority of receivers derive their E.H.T.
from the line flyback. It is a simple matter to add a

booster. An article on this subject appeared in
March, 1953, issue, namely, * Flyback E.H.T.
Booster.”

In conclusion, a word of warning. Increasing the
E.H.T. voltage will result in reduced scan. An increase
in amplitude can usually be obtained by increasing
the H.T. voltage to the line output valve, but care
should be taken not to exceed the normal ratmg of
the valve.

In some circuits, changes to the line output stage
such as this, or attempts to increase the drive by
modifying the oscillator stage, may introduce linearity
difficulties, but in most cases these will not be
insurmountable.

IS PROJECTION THE ANSWER?
(Concluded from page 445)
Twelve inch tubes represent 0.75 per.cent. of the

total, while the smallest directly-viewed tube (10in.)

represents 0.5 per cent.

A table is given below showing the tube sizes used
in commercial receivers and the percentage of the
total number of the models made.

Note that this list -represents different. models,
not the number of sets made. At the time of com-
piling the list 422 different models using different
sized tubes were available, and of this total 146
were 17in., while 110 were 20in.—this represents
approxlmately 36.5 per cent. and 27 per cent.,

respectively.
» TUBE ANALYSIS

Tubeused 9 of total Tube used 9 of total
Projection 0.5%. 19in. ... 4.25%
10in. ... 0.5% 20in. ... .. 27.0%
12in. ... 0.75%  2lin. ... e 2.09%
14in. ... 1.0% 24in. ... . 55%
16in. ... .. 6.25% 30in. ... ...0.259%,
17in. ... .. 36.5%

From this 1able it would appear that projection
television sets are not favoured in the United States.
Projection has been tried, but has not proved popular,
viewers being content with a_ 17in. or 20in. tube
for normal home reception.

A further point to be considered is the angle of.
view. = A directly-viewed tube can be looked at
from extreme angles ; this is especially true of the
flat screen tvpe such as the FEnelish FElectric or

Mullard 16in. The angle of view of projection
models is very restricted, there being a very marked
fall in the overall brilliance when viewed other than
directly in front of the screen.

The merits and demerits of the two systems can
be tabulated as below :
Projection »

- Picture is large.

Directly v1ewed N

Larger tubes can be used
and are likely to become
available soon.

Perfectly flat pictures not
yet possible though near
approximations can be

Picture is flat.

. obtained.
Tube replacement inex- Tube replacement is ex-
pensive. pensive.
Not available to the  Available to the amateur.
amateur.

High contrast range.
Picture very brilliant.
Tonal range long.
Wide angle of view.
Does not emit soft X-rays.
Moderately high E.H.T.
E.H.T. can be derived
from line flyback.

Low contrast range.
Picture racks brilliance.
Range of tones short.
Restricted angle of view.
Soft X-ray emission.
Extremely high E.H.T.
Expensive R.F. supply
for E.H.T.

‘Where it is desired to obtain the maximum quality,

“in the picture, a directly-viewed tube is by far the

best ; the trend of development appears to favour
the larger tube. Until the problems of contrast and
tonal quality in the projected picture are improved
the writer does not think that this form of viewing
will become popular.
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ENERALLY, the vision - detector. stage is
- directly coupled to the video amplifier, this
valve being biased to a suitable part of the
characteristic by a cathode resistor, or a ncgative grid
source derived. from some part of the H.T. supply.
The direct coupling overcomes the problem of D.C.
restoration, but it 1s possible to feed the video ampli-
fier through a condenscr coupling if the bias resistance
is removed, as restoration then takes place at the grid-
cathode input circuit. Bias is obtained from the flow
of grid current, and thc operating conditions arc
roughly as shown in Fig. 1, where the 1¢/V, character-
istic of the valve is shown, together with the Vg/ia
characteristic of the tube. It is seen that the latter is
directly fed from the video anodc, and restoration is
then automatic.
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14—FURTHER D.C. RESTORING CIRCUITS

The bias produced at the grid of the amplifier is in
proportion to the peak amplitude of the signal, shown
here Lo be negative-going in sign. Two signals are
considercd as before, onc predominantly white, the
other predominantly black, and the method of bias-
fixes the black level of both forms so that the tips of the
sync pulses just draw grid current.. The resulting
valve anode current is as shown in the figure, and the
resulting team current of the tube is clamped about
the normal black level. 1t is noticed that the effective
bias on the tubc, which is that derived from the bright-
ness control potentiometer R3, is such that with no sig-
nal input the tube is biased rather beyond cut-off.
Actually, of course, this effective bias is the net result
of the voltage across R2 and R3, thesc being in
opposition.

A necessary condition for the proper functionjng of
such a stage as this is that the screen of the video
amplifier be fed from a bleeder network, as shown, and
that the current drawn by this chain is four or five
times as great as the actual screen current ; i.e., if the
“screen current is 2 mA, then the bleeder. itself should
draw, say, 10 mA, which means a total resistance of

—~about 25 k2. A reduced screen voltage is necessary
to protect the valve when no signal is applied, as the

screen dissipation may otherwise be exceeded. A

disadvantage in this is that the output of the stage

is reduced to about one-half of its normal (cathode-

biased) state. o

The necessity for a. stable screen voltage is best

~shown by considering a casc where a variation can
cccur. _In Fig. 2 is shown a circuit where the screen
. is fed from a simplc series resistance ; on the left of the
figure is drawn the [,/V. characteristics of the valve
with three diffcrent forms of vision
signal applied to the grid.

Now these differing signals pro-
duce differing amounts of bias, as
shown. As the bias in a particular
instance is increased- above zero,
the screen current will fall and the

white

e Black

Fig.

coupling
video detector can be
used if the amplifier-
cathode

voltage will rise, with the result that
- for any particular bias condition
the anode current available over
the grid cycle is greater than in a
case where the screen potential is
completely stable. The three 1./Vg
characteristics corresponding {o the
bias conditions under consideration
are shown in the figure, with the
resulting anode currents drawn to

1.—Capacitive
from the

is returned
to chassis.
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the right. From this it is at once evident that though
the black level is clamped in the grid of the amplifier,
it is not so clamped in the anode circuit, and the
advantages of the restoration are lost, in spite of the
direct tube coupling.

From the constructor’s point of view; this form of
circuitry has many disadvantages when compared with
the diode systems previously discussed, the chief one
being the fact that the grid of the tube is quite likely

White

t—B8igs 3

Fig, 2.—Showing the loss of D.C. restoration when the
screen voltage of the video amplitier is not stable.

to bé at H.T. potential during the warm-up period of
the amplifier valve. Overcoming this difficulty means
the use of a delayed heater supply to the tube, or a
slow warming rectifier supplying the H.T., neither of
which methods are completely satisfactory.. With the
diode restorer circuits, the grid of the tube is always
pegative relative to the cathode, whether the warming
period is long or short, and this circuitry is obviously
better for the amateur constructor who has the high
price of the C.R. tube to bear in mind.

Low-frequency Boost by Restoration
An interesting aspect of D.C. restoration is its
application to the boosting of the lower video fre-
- quencies, so enabling an even response to be obtained
down to at least frame repetition frequency. Consider
again the circuit of Fig. 1. Although this circuit uses
" grid-current bias and direct tube coupling, the theory
of what is to follow will apply equally well to the diode
systems.

In Fig. 3 a normal square-wave video signal,
assumed to represent a picture half-black, half-white,
is considered to be present at the grid of the video
amplifier. A poor low-frequency response in the
circuit as a whole, however, has resulted in distortion,
which is shown as a “ droop ™ in the otherwise level
parts of the waveform, as at a-c, d-f, etc.. When the
edge a-b of the wave appears at the grid of the ampli-
fier, the tip of the sync pulse (which here is effectively
peak-white to zero level in amplitude) just draws grid
current.  As the rest of the wave progresses, the
excursions into grid current region by each sync pulse
becomes greater and greater (due to the droop of the
wave), and, the valve bias is consequently increased.

This increase in bias is such that the tip of each sync
pulse only draws as much grid current as the initial
pulse, with the result that the anode current output
}s effectively restored to the original square-wave
orm.

When that portion of the square wave lying between
c-¢ arrives at the amplifier grid, the bias already
existing on C leaks away only gradually through R1
and by a proper choice of the time-constant CR1, the
frequency compensation effect can continue. As the
wave slopes away from the zero-bias axis of the valve,
the decrease in the bias should be such that the decay
follows the slope of the wave ; this means that the
time-constant CR1 must be made equal to the equiva-
lent time-constant that caused the droop in the square
wave. The tip-of each sync pulse in the c-e interval
will then draw grid current, and the resulting anode
current will again be square in form. .

If CRI 1s less than the equivalent time-constant
causing.the distortian, but still large compared to the
line period of 1/10125 seconds the bias will fall at a
faster rate than is actually required, or rather, will try
to fall at such a rate, but cannot do so in practice
because the sync pulses would otherwise extend
beyond the zero-bias axis. If CRI is very much
greater than that causing the droop in the wave, the
D.C. restorer will not function in its manner of re-.
inserting .the low-frequency components, and the
picture definition will suffer, or synchronising will
become erratic. .

There is one other important point to bear in mind
when choosing the value of CR1, and this concerns
the change in picture background. The time-constant
must be short compared with the most rapid back-
ground change likely to be experienced ; in practice, a

Fig. 3.—Low-frequency
correction by means of
D.C. restoration. '

Average
feve/ Voo

value of 0.05 second is usually satisfactory, so that if R
is made 1 m&2, C will be 0.05 uF.

It should be remembered that this form of low-
frequency compensation is very limited in its action,
and only very small distortions will be corrected. For
very severe conditions the wave droop is large and
can no longer be considered linear.

WIRELESS COILS, CHOKES AND TRANSFORMERS
8th Edition now ready. Price 6/- by post 6/4.




March, 1954

PRACTICAL TELEVISION

449

VALVES

AT UHF.

A REVIEW OF RECENT DEVELOPMENTS

By S.

HE neéws that the proposed commercial tele-
vision transmitters will operatc at V.H.F.
brings into prominence the question of

receiver design at these frequencies. Very little has
so far been done in the way of television receiver
construction in this country at the frequencies
concerned, and it is highly probable that new
techniques may be developed. Aerial design is, of
course, only one aspect of the matter, and many of
the valves specially.designed for V.H.F. and U.H.F.
work may come into more general use if and when the
new transmitters open up. The following data is,
therefore, offered for the use of those who may wish
to carry out experimental work in the design of wide-
band reccivers suitable for television reception on
much higher frequencies than are at present employed.

Not so very long ago the satisfactory operation of
radio-communication equipment on frequencies of
60 to 120 Mc¢/s was considered quite an achievement
in this and many other countries, but it is indicative
of the trend of development that 120 Mc/s operation
is now regarded as a commonplace affair. To-day
the thoubhts and experiments of the development
engineers here and abroad are centred on the centi-
metric field where dipoles have given way to para-
boloids, inductors have become straight tubes,
‘ and capacitors arc only noticeable by their absence
in any form with which we have become familiar.
Perhaps the most remarkable change in the appearance
of typical Kilo-megacycle range equipment lies in the
valves used to generate oscillations.

Before considering these tubes, as they arc now
called, one may ask : What has brought about this
concentrauon on ultra-high frequency operation ?
Radar, of course, was a very important contributory
faclor, and the war years saw rapid expansion in
this field of U.H.F. Recently, the radio links which
carry the BBC television programmes to the north,
and the now famous experimental TV relay from
France to this country, have drawn public notice to
- some of the work that goes on behind the scenes in
the large radio concerns, Communication interests
. are now closely watching centimetric radio activities ;
in this sphere would seem to lie the answer to the
problem of trans-continental telephonic communica-
tion in arcas where it is impracticable, either for
reasons of distance or physiography, to use the
orthodox land-lines over the entire route.

These, very briefly, are a few of the reasons behind
the recent impetus given to research in the Kmc/s
field, but such developments would not have been
possible without the introduction of new high-power
tubes specially designed to work at these extremcly
high frequencies—tubes which, to the average reader
who recognises a valve by its type number or its base,
can be rather awesome at first glance. It is hoped in
this review to throw some light on the method of
operation of these tubes, to say why thcy were
necessary, and to give a summary of thc present
positien in their development.

Tetrodes at U.H.F.
For several years tetrodes and pentodes were the
valves mainly used on V.H.F., and even up into the

~

eurrent  control,

Simpson

U.H.F. range the triode was—and still is—used with
good effect. As the frequencies increased, however,
so the dimensions of the electrodes decreased in order
to reducc their effect on the tuned circuits, and the
overall effect was a reduction in power which could
ill be spared because of the high R.F. losses at U.H.F
in the materials from which the electrodes were made.
The call has been for greater power to overcome these
losses, and it became apparent to devclopment
technicians that new designs and new methods of
valve operation would first have to be sought before
the real work in the Kmc/s range could begin.

New designs were evolved, but the method of
electron control is not new. In the closing years of
the 19th century several European scientists dis-
covered that powerful magnets could sway electrical
discharges in evacuated tubes, and they were quick to
realise that the glowing rays of *‘ matter ” in their
Geissler tubes had similar properties to those of an
ordinary current-bearing conductor. Our present-
day scientists were also quick to realise that in the
*“ freak ” behaviour of the evacuated Geissler tube
lay a possible answer to the problem of cathode
and one excellent result of their
investigations has been the ‘° Magnetron.”
The Magnetron

Early in the era of magnetically controlled valves
this tube plowded many of the answers to the centi-
metric engineer’s problems of obtaining reasonable
powers at U.H.F. As will be seén from Fig. 1,
i construction it is quite unlike the orthodox
negative-grid valve. The cathode is an elcctrically
heated hollow tube with end caps which serve to
concentrate the cathode emission in a zone of high
efficiency. The anode is a circular copper block in -
the form of a drum surrounding the cathode, from
which it is adequately spaced. In the anode block are
cight holes, in the same axis as that of the cathode ;
the holes extend right through the drum, and on one
side of each cylindrical hole a slot is cut which extends
radially towards the cathode. The arrangement of
holes and slots is termed a * cavity resonator.”

The method of operation depends on the effect of
an intense magnetic field from a permanent magnet on
the field produced by an electric current, and also on
the fact that the resonators w1ll oscillate qulte readily

Cavity
resonators

Cathode
4Anode

Fig. 1.—Section of a M#gnetron construction.
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at-a frequency dependent on their physical dimensions,
which can be altered by external mechanical means.
Electrons, forming the current upon which the magnet
will act, leave the cathode (held highly negative) en
route to the earthed anode block. Some of these
electrons will reach the anode region, and in doing
so come under the influence of the permanent magnet
which gives the tube its name. At this stage the
path of the electron is bent away from the anode, and
the electron follows a course which is the resultant
of the two forces pulling on it. In addition, the
electron has to contend with an oscillating field due to
the R.F. energy in the cavity of the resonator. Two
things can now happen to the electron : (a) it may
arrive out of phase to assist the oscillations, in which
case it is immediately swung back by the magnet to
the cathode, or (b) it may swing into step with the
oscillations in such a way as to part with its energy
in assisting them, before coming to.rest on the anode.

In this tube lay the first solutions to many of the
difficulties found with the negative-grid tube. Anode/
cathode potential could be quite high, since anode/
cathode spacing had little or nothing to do with
frequency of oscillation. In the negative-grid valve,
the spacing affected transit-time, and as a result the
frequency obtainable, The Magnetron cathode
could be as large as was considered necessary, since
here also size did not affect frequency. Greater
emission was there for the asking—and with it
greater power. In this respect a pleasant surprise lay
‘in store for the research engineers ; it was found that
the heater current could be cut off once the tube had
-started operation, but cathode current continued
because of the secondary emission, due to the heating
of the cathode, by the repelled electrons.

The tube is relatively easy to cool compared to
Jower-frequency tubes of the same power capabilities,
and it has proved reliable in operation. The wave-
length obtainable can be as low as 0.5 cm/s., as was
more or less expected. What was rather unexpected
was the enormous power realised from the Magne-
tron, a typical experimental result being 5 mega-watts
at 10 cm/s., and efficiencies in the region of 70 per
cent. .

The Magnetron, splendid performer as it was ahd
still is, has proved to be only the forerunner of
several other * cavity “-type tubes, prominent among
them being the ‘‘ Klystron,”

- i

The Klystron

Difficulties in tuning arrangements, the liability
‘to sudden change in oscillation mode of the Magne-
tron, and the need for heavy magnets, are perhaps
‘the main reasons underlying the introduction of the
Klystron. Here again magnetic fields can play a
part in the functioning of the tube, but only to assist
in focusing the electron stream passing through the
valve. The general arrangement of a Klystron takes
the form as shown in Fig. 2.

A cathode, the emission from which is prefocused
by an electrostatic shield, is placed in alignment with
a “‘cavity resonator,” a form of hollow cylinder
containing two gaps through which -the cathode
stream must pass. This resonator .is termed the
< buncher.”. The electrons in their travel now pass
tnto the * drift-tube ” and finally enter a second
- cavity resonator, referred to as the *‘ catcher.” - -

The operation of the tube is somewhat as follows :
Electrons leaving the heated cathode are prefocused
at the shield, and in some cases further focused

magnetically, resulting in a very sharp beam. The
electrons now pass into the buncher through the
first aperture. Between the first and second apertures
of the buncher is the U.H.F. oscillatory field, and its
effect is to retard or speed up the incoming electrons
depending on the instant of their arrival as related
to the phase of oscillation.

. Probes

>

Erectrostatic
shield

Cathode

Heater

Fig. 2.—A typieal Klystron arraﬁgemem.

The usual method of appraising the bunching
action is to consider an electron—the *‘idle”
electron—which arrives at an instant when the R.F.
field neither assists nor opposes its transit. The idle
electron will move across the gap, out of the second
aperture and into the drift-tube at a speed dependent
on the pull of the catcher. If now a second electron
arrives at an instant when the polarity of the field
assists the catcher, then that electron is hurried along
and will overtake the idle electron somewhere in the
drift-tube ; the two electrons will thed proceed
together along its length.

Considering a third electron which arrives at an
instant of retarding polarity it: will be slowed down
and eventually overtaken by the next electron which
is now, at the completion of the R.F. alternation, an
idle electron moving under catcher influence only.

There is, therefore, a tendency for the electrons

_leaving the first resonator to crowd together in

groups, or. bunches ; thus the term * buncher.” . By
the time the electrons have * drifted ” to the far end
of the drift-tube the bunching is very pronounced,
and they now emerge from the tube to pass through
the single aperture into the catcher in sharp pulses,
timed to assist the oscillations already existing there.

A very small power will cause the bunching and’
subsequent pulsing. In effect, because of the flick
excitation at the resonator the Klystron can be
considered as a Class C amplifier, and in common
with Class C operation it is possible to tune the
catcher to a harmonic of the input frequency. The
Klystron has the advantage, however, of greater
output .at high harmonics perhaps not so readily
developed in the negative-grid valve. b

In common with the Magnetron the output can
be taken from the Klystron by means of a probe,
or info a waveguide designed for the operational
frequency. For use as an oscillator the output is
coupled back to the input by means of-a-short,
internal loop, and wnder these-conditions theé tube
is most useful at frequencies in the 3,000 Mc/s range.
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- SET OF VALVES

Ten VRI1 (EF50) Valves. ex-brand
new units, 8/- each, 45 - set.

g;(g(} 8K7G, 6Q7G, 574G, BVBG.
1!15 Jss 1T4, 154 or 3V4 or 354,

gK%G 6K7G. 8Q7G, 25A84, 2524@, -
12K8G, 12K7G, 12Q7G, 35Z4GT,

35L8GT, or 50L8GT, 376 seb
Ten BAMS (EF91), 75 - set.

T.R.F. or GUPERHET
This Cabinet gives your radio a come
mercial finish.

Complete with drilled cha
drive and druaw, bdakpla‘ , 8

ter, Fize 11jim, x Tin X Gin,
Price 27/8 cach.

Fitament Transtormers. All 230v.

: 2 \ 1 d(up

Transiormers, by
\lmlx Hltm ts]w,
26 ;. Goods

49 ea; Re
ol Type "“Mul.m! 39en.; 6V or
6L6 Push-Pull  Transiormers, 10-12 .
watts, 238 ea. -

¥, Transtormers

Rpc fal ORer 465 Keis [F's, 88 per
RAFT 455 Kcs, Standard.

12 pair. .
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WHEN ORDERING PLEASE QUOTE

RRDIO SUPPLY

SENTERCEL RECTIFiERS
RMJ, B9 ea.; RM2, 42 en.; KM,
Bjeca.; RM4,168/-ca.

METAL RECTIFIERS

12 v d amp., 16(»: 12v. 1
dlll[\ 486 ca. 1 .unp R
S v hm\ BJ 230

mA, 7 8ea; S0U Y «:om\

FULL WAVE TYPES

2ov. 1 (unp 48ea. ;12v. 2
amp.. 8- 12 v. 3 amp.,
13- ¢a. , 1 \ uMup 18- ca.

VCR 97 TUBES

complete with Screen and
Base, 29'0 ea. t‘;u

and e

VALVES AND
COMPONENTS

- 150 Speech Coil.
this price, 29 -,

Pye Type Cn-axlal Plug and Sockets,
8'd. per pair,

4-1 watt Resistors, all sizes. Latest
L\ pes, 3d, cu.

Loctal Valve Holders, Paxolin, 314d. ea.
4 MM, Sieeving, Black only, 4d.
per vd.

Rubber Grommets, nest ., 8d. per doz.
Crystal Diodes, wire cods, 1'8 ea.
Yaxley Switeh, L pole T-way, 1:'8 ea.

GOODMANS 10in.
LOUDSPEAKER
Only a few at

Moulded Mica Condensers
O mfd. ;001 fd.
005 wmfd. ;003 mbl.
002 mifdl.; .00027 mid. ;
000 4 mafd 000,
20 plos 50 pi.

SPECIAL OFFER
GO-AXIAL CABLE
Best quality grade “ A -cable
solid ~ 1'022 ‘70 ohms, 7:d. yd.

Best qnahty Grade “ A cable
%0076, 81d. yd,

002 mbd. ;
L0001 ndd.
L0003 infd.;
L0008 mid. ;

1m\ ()
NP al‘21en

Finish Your Recesiver By ' Fitling
.Emraved !{nobs

srifiiance. On Oﬁ -

cehang e, ' “OnoR,”
* Volume,” M RMLL.

* Toue,” Vol Ou) ()h,

am o Baas, e Trelle”

N V. ce 18 cach,

Plain Lnx)ba to mat«.h 1/« each.

- Hr htness,”

GUARANTEED NEW

AND BOXED
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962 118
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Best quality Grade ‘“ A ” cable
eir spaced 1 038, 1 - yd.

TRUVOX MODEL $%9
12in. Heavy Duty Speaker. Last
available List Price approx. £11, 182
Speech Coil. 15 to 20 watts, 5 zus.

overnment Volume Controls
ble in the fnllowing sizes

2K SR
QKL HUK L :
JUU}\ '_) 2 4veg.; 4 mege:
1 meg. z u.\cg Jall1i2 ea.

* * * * *k Kk X
RECEIVER [132A

Contains EK32, 4 EF39, 6HE, €J5,
3 SPS1, P61, in good condition. Fitted
with tuning meter; slow-motion drive
and dial. Complete, with Circuit
Diagram, 478 each, carriage, ete., 7/6.

* x k. Kk k Kk *
LOUDSPEAKERS

ali 240 3 ghuos.
Plessey Sin. romud type
portibles, 127 Skac s
type, type & XN
\Mdl\or square type, \\1!]\ ”ul. htt'mz,
.5 Ele. bin muml type 5/64,
123 en. 3 Goodtoans Hin. round type,
149 ca. ; Goodmans
Plessev, G
s Truvox 6
deep, 20~ ¢

T persanal

1iin,
ll"htwugm. type,
10

lightweight T
. type /|01)B
mtn-xn 10ir., 186 ca. ; Truvox 32
type BX 11, 496va~ S

THE ¢SIMPLEX"”

Valves
ak 6/ €a.
1 EAG . 2/~ e
TEBSY \61{(»; wee 2/6 eas

Resistors :—

12 ag specified
Condensers —
r Mica as

34. ea.

epecified .
. U."Olm(d.,. .

4id. ea.
o, tdmid L. 9d. ea.
1. 23mid 25v. 13 ca.
Potentiometen —
O3K Carbon 1/2 ca.
1. 2 meg with smgle
po!e switeh 3/9 ea.

Coil Forners :-
9 Ai'ndin l«'(n mers with Tron Dust
Cares, us specitied, 94d. ea.

Va}veholdeu -
b

Lo e 9id.ea
1K Aso . 3id.ca
1. tnternationat Octal 64, ea.

Sm\dnes
pe Coaxiat plug and

ket, Bid. ea.

2 -yb:, varmus types, from
5d. ¢
M\rluwro %m‘cr, 6d. pcr pmkct
or§'«reels. -
Gromwets, Mixed, 8d. dozen.
STAGE 11, Tlme Base,
39 ea
2 - ea.
5'8 ea.
9/~ ea.
2 e 3(1. ea
speciiled . ea..

STAGE 1. Vision and Sound Sechon..

i e 334, ea'

SHOPPING LIST.

Condensers -— (Jao\ \\Lg)
. BUpt e 344, ea,
4. Q.00mfd L., 9d. ea.
4, 0.1mfd ., 9d. ea
1. 0.005mid... 9d. ea

2. 100pf ... 3id. ¢a
Potenhomeberl

All Carbon, premet 5 ar 3/2 ca.
Valveholders :—

5. Mazda Octal . 44, ea.

2. Juternational Octa,l 6d. ca.

1. BASe .. 3id. e
Sundries
& val s for SP6L's, sereened
type. 3d. e, .
STAGE 11I. Power Equipment,
esistor: -
1.

1. 47K
Seleninm Reohﬁers —
2. Seutereel k4o L.,
4. seutereel P\lo
Condemeru >
ot piith

d 450\'-

\
1. Ih ‘c &um\ 400v
Smoothm- Choke
Hy Henries, 1% 1
STAGE . CRT Network
CRT

\(l{

16/- ea.

,.cotaplete with bage and

screen, 29 9 ea.  Carringe 3;-.
Remtars -
as specified . 3d. ca.
‘-‘ as speciti 64d. ca.
Condensers : —
1. O.0hmid 3506v. Wkg  0d. ea.
Potentiometers :—
4. Carbon Preset a8
ed ... 1/2 ea.
S\mdr es
4 vda. Main Flex 3d. yd.

TERMS :

Cash with order or C.O.D. Postage to be
added to orders as foflows : 9d. up to 10/-;

J/- up to 20/-; 16 up to 40-; 2/- up to £5. MAIL
ORDER ONLY Send 6éd. in stamps for :Mustrated
_cataloxug.

«DEPT. P.T.”

cO.

. |
SQUARE, LEEDS. 1.
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_C S ION TRAP MAGEITET ASSEMBLY
L Y‘DE DA LE ‘Ag%ppeoiglﬁ by ]lirdlag(‘ f§r 31';1::m tube neck.
Do Each PERIRA"

Bargains in Ex-Services Radio and Electronic Equipment

INDICATOR UNIT TYPE 62A
WITH EF50’s
Used, good condition, :
CARRIAGE
Each PAID

INDICATOR UNIT TYPE 62

In original wood case,
9 CARR!AGE
hd Each

INDIOATOR UNIT TYPE 62

Used, good conditic
ASK FOR CARRIAGE
DIETH4 Bach PAID

INDICATOR UNIT TYPE 6

In original wood case,
ASK FOR . CARRIAGE
D/H524 RKach PAID

INDICATOR UNIT TYPE 305

BRAND NE Ref. 10QB/6504
Containd*VCR524A-VCR525. 7 EF50's

BEET £3.108 1.0 MRS

5CP1 CATHODE RAY TUBE

In original carton.
6in. electrostatic Gt.ype. heaters 6.3 v.,

DI 19/ gy PAD

INDICATOR UNIT TYPE 6H
In original wood case,

ASK FOR C! ARRIAGE

DIETT Each

'ASK FOR
D/H868

ASK FOR
D/HY25

REPRINTS FROM * PRAOTIGAL
TELEVISION "

Components Price Lists Free on Request.
The * Begiuner’s Receiver,” modi-

{ving the R3I70A, April toJuly ... 16
The ** Beginner’s Timebase 6
Fconomy Televisor, modvrymg Ind 16
Ar"us ‘Felevisor, data and blueprint 2 ‘6.

BEGINNER’S T.V.

Mains Transformer 32/8 each
Smcothing Choke 15/8 each
Qutput Transformer: 9/8 each
Crystal Diodes 5/3 each

THE BEGINNER'S TIMEBASE

Mains Transformer ... 20/- each
E.H.T. Transformers ... 50/~ & 45/- each
Smoothing Choke . «w  15/8 each

POWER UNIT TYPE 285

Ready made for T.V.
Input 230 v. 56 ¢.p.s.
5 m/a, H.T. 350 v.

Outputs

A.C. Mains.
50 m/a,

E.HT. 2 K.v

LT 637,108, and6.3v. 5 2, Fuuv‘smoonhed '

and rectified with valves VU120, 5U4G,

VRY1 (EF59), plus cond., resistors, etc.

ASK FOR 6 CARRIAGE
¥ Each

Dy %419 PAID

LF./A.F. AMPLIFIER UNIT R1355

In Transit Case,
V%ithg;alvec LF. frequency 7.5 mc's, Dlm H

1 x 7iin. Used, goed condi tio:
ASK FOR CARRIAGE
D/ETIOB Each PAID

R.F. UNIT TYPE 24

In original carton. .
Switched tuning 20-30 mc/s with valves, ete,
FOR OST

ASK
D/B580 Each PAID

R.F. UNIT TYPE 25

In original carton.
Smtched tuning 40-50 mc/s with vi alvee etc
ASK FOR POST

D/H847 Each PAID

R.F. UNIT TYPE 27 °

With broken dial.
Variable tuning 65-85 mc’s., with valves, ete,
Used, good condition, POST

FOR
S/SEKWI 39/ 6 Each PAID

RECEIVER UNIT R3601
ret. 10DBGO3T.

39/ 6 Each

ASK FOR

CARRIAGE
D/RH493 PAID

Order direct from :

CLYDESDALE

2, BRIDGE 8T., GLASGOW, C.5.

Visit our Branches in Scotland, England and Northern ireland.

sSuUPPLY
CO. LTD.
‘Phone : SOUTH 2706/9

DO YOU GET AN ANNOYING

PATTERN ACROSS YOUR SCREEN ?

i this is due to break-through by a nearby transmitting suuon
connect a- LABGEAR ANTI-SWAMP FILTER to your set.

Makes an outstanding improvement against interference from
transmitters on frequencies fower than the TV channels.
required for co-ax aerial feeders, .two for balanced twin-lead.
Price 10/6, plus 9d. P./P, only, direct from :

Labgear (Cambridge) Ltd.
WILLOW PLACE, CAMBRIDGE.
Tel. 2494—2 lines.

One

- 10/6

‘ADCULA

extra.

Shields as illustrated

__ADCoLRn

{Regd. Trade Mark)

SOLDERING
INSTRUMENTS

FOR

SUCCESSFUL HOME CON-
STRUCTION AND ALL
SOUND EQUIPMENT
SOLDER JOINTING

‘““STANDARD  MODEL,”
as _ ILLUSTRATED, 25/6
Aﬁy volt range supplied.

6/7 to 230250,
3/16” dia. bit Standard Model

Equally suited to daily or intermit-
tent use
Made in England

Registered Design
(Blmsh USA., Forergn Patents)

Export Enqumes Inv:ted
WRITE DIRECT TO~

PRODUCTS LTD |

Sales, Uftices & Works : CRANMER COURT, CLAPHAM
HIGH ST., LONDON, S.W.4."

= MACaulay 4272
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TELEVISION ON TAPE

FIRST DETAILS OF .SUCCESSFUL RECORDING OF BOTH MONOCHROME AND COLOUR TV

netic tape in.colour and in black-and-white

was publicly demonstrated for the first time
in December by the Radio Corporation of America
at its laboratories in New York in a-preview of new
techniques that will simptify the entire art of making
pictures in motion.

Brig. General David Sarnoff, Chairman of the
Board of RCA, said that this new method of recording
sight is similar in basic respects to tape recording
of sound. He described the achievement as the
first major step into an era of ‘ electronic photo-
graphy,” in which motion pictures in colour or
black-and-white will be produced quickly and
economically, without any photographic develop-
ment or processing.

Two years ago, on the occasion of his 45th anni-
versary of service in radio, General. Sarnoff asked
the scientists and research men at the RCA Labora-
tories to give him three presents to mark his 50th
_anniversary in 1956. He asked for a video tape-
recorder, an inexpensive electronic air-conditioner
without moving parts, and a true amplifier of light.
The recording demonstration represents their answer
to his first request. Research is in process on the
other two items as well.

 Magnetic tape recording of television programmes
as shown,” said General Sarnoff, * has great possi-
bilities, firsy for television broadcasting and, later,
for national defence, for the motion picture and
theatre industry,. for- mdustry in general, for educa-
tion, and for home entertainment.

“ Wh:le this electronical video tape equ:pment is
still in the developmental stage, the basic principles
and principal elements of the system have been
tesied and confirmed. We are confident that it is
only a matter of time, perhaps two years, before the
ﬁniiﬁ_hing touches will bring the systern to commercial
reality.

“ It is essential for the future of the television art
that video tape recording be introduced to give the
television industry a practical, low-cost solution to
programme recording, immediate playback, and
rapid distribution. Video tape will be important for
black-and-white broadcasting ; it will be essential
in the creation of a full colour television service.

* According to our present estimates, the cost of
recording a colour television programme on magnetic
tape would be only five per cent. of what it would
cost to put it on colour film, since the tape can be
re-used.”

RECORD]NG of television pictures on mag-

Advantages Over Film

General Sarnoff, declaring the development had
far wider horizons than its immediate purpose in
TV broadcasting, pointed out advantages of mag-
netic tape over ordinary film.

 Magnetic tape requires no chemical processing,”
he said. ‘ The pictures can be viewed the instant
they are taken, which adds new flexibility in' making
motion pictures. An unlimited number of copies of
magnetic tape recordings can be made quickly.
Recorded tapes can be preserved indefinitelv for

~receiver,

hlstorlc reference, or, if desired, can be electronically

‘ wiped off” and re-used again and again.
- **With further development of video tape tech-
niques, numerous possibilities will open up. Small
portable television cameras are already in wide use
in industry, in° stores, in banks, in schools and
colleges. Low-cost television cameras that work
like satellites off home television receivers are
ultimately possible. Eventually, low-cost video tape
equipment of simpler and more compact design
than the studio-type equipment shown at this
demonstration can be made available as attachments
for these cameras.

“The all-electronic chain of portable television
camera, video tape recorder and standard television
would make a convenient and versatile
system for making amateur as well as professional
motion pictures. It will speed the preparation of
newsreels and will be a useful tool for news reporters.
The tape would not have to be sent away for pro-
cessing with its attendant delays and extra costs.
In the home, the tape equipment could be used for
‘home movies or connected to the television set to
make a personal recording of a favourite television
programme.’

Highlights ef Demonstration

In the “demonstration, a colour television
programme originating in National Broadcasting
Company studios in Radio City, New York, was
beamed by radio microwave across the 45-mile
span to RCA's David Sarnoff Research Oentre at
Princeton, New Jersey.

This programme was seen as it arrived. " At the
same instant, RCA's tape recording system recorded
the television picture on a strip of magnetically
coated plastic tape as thin as paper, and one-half
inch in width. During part of this transmission,
both the live programme from the microwave radio
relay and-an immediate play-back of the magnetic
tape recording were shown.

As soon as the tape reel was rewound it was
played back and the recorded television pictures
appeared on two RCA colour television receivers
which were viewed by a large group of press repre-
sentatives who witnessed the demonstration.

The colour programme transmitted from New
York originated in studio 3-H of NBC. It con-
sisted of two dramatic presentations—one in a
Victorian setting and the other a modern Christmas
Eve scene in an American home. Featured in both
was Margaret Hayes, motion picture and television _
actress. Production was under the direction of
Herbert Swope, Jr., of NBC.

In the first part ‘of the demonstratlon, previously
recorded magnetic tapes were run through the equip-
ment. This phase included the reproduction of
both black-and-white television pictures and colour
television pictures that had been beamed over the
same New York to Princeton microwave link at an
eardier date.

The same apparatus handled both the recording
and play-back of the tape for both the colour and
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‘black-and-white tests. Th:s relatlvely compact ex-
perimental equipment was developed by a seven-man
team of RCA research engineers consisting of Dr.
Harry F. Olson and William D. Houghton, who
head the development programme, and Maurice
Artzt, J. T. Fischer, A. R. Morgan, J. G. Woodward
and Joseph Zenel.

Recording Methods Compared

Outlining the need for tape recording techniques,
Dr. E. W. Engstrom, Vice President in Charge
of RCA Laboratories Division, explained the compli-
cations involved in conventional kinescope recording
of television pictures.

“When a television programme is recordcd by
kmescope (picture-tube) recording - methods,” he
said, ** the pictures pass from the television camera
through most of the television system to be repro-
duced on a small picture tube. A special motion-
picture camera then photographs the programme on
motion-picture film. The film must be chemically
processed and, usually, a print made before the
pictures can be reproduced. The reproduction
requires another installation in which a television
camera tube picks up the scene from a motion
picture projector for re-broadcast.

“The current kinescope recording process is a
roundabout and costly approach,” Dr. Engstrom
said. ‘It is time-consuming, with film processing
time running to several hours in most cases. And
the quality may be limited, since the pictures must
encounter all the hazards of both the television
system and the photographic process. ~

“ In going from the electrical signals of the camera
to the signals for re-broadcast by a television trans-

* mitter, kinescope recording requires four separate
intermediate pictures to be formed, two by television
and two photographically. There is no fundamental
need for these intermediate steps.

* Magnetic tape recording, in contrast, ‘stores the
electrical signals directly as they come from the
television camera. No processing, electronic or
photographic, is necessary before the tape is played
back. A single compact piece of equipment, which
handles both recording and reproduction, will do
the job of two complex installations needed with
photographic methods.”

Savings with Video Tape

Comparative estimates of operating costs (which
include payroll, cost of tape or film and amortisation
of equipment) are highly favourable to tape methods.
Although magnetic tape to-day costs more per
minute of programme time than 35 mm. colour film,
the fact that tape needs no processing before play-back
compensates for the expense of raw tape. Engineers
pointed out that what makes the savings on tape so
great is the fact that the programme can be elec-
tronically “ wiped off ” and the tape re-used ; in
most normal operations it would be re-used many
times. i

Recording black-and-white-programmes on _film
is estimated to be at least five times as costly as it
would be on }in. magnetic tape, assuming that the
tape would be re-used many times. In making copies
for distribution to television stations, a “half-hour’s
programme could be taped for less than $15 per
copy, provided the tape is re-used many times.
(These figures, of course, refer only to the cost of

+
/

_producing the recorded tape, and not*to the cost
of the programme.)

Even greater economies are estimated for maklng
the original rape recording of colour television
programmes, which under normal operating circum-
stances, could be handled for only five per cent. of
the cost entailed in colour film recording. In making
copies on tape that is to be used over and over again,
a tape recording of a half-hour colour programme
would cost roughly $20.

How Video Tape Works

RCA’s method of video recording is similar, in
basic respects, to the techniques used to record speech
and music with present-day magnetic tape sound
equipment. Electrical signals are impressed through
a recording head—a small horseshoe electro-magnet
—on to the magnetically treated surface of a plastic
tape. As the tape is drawn across the recording
head, the head continuously changes the magnetic
polarity of the magnetic oxide particles on the tape
$0 th;it they become a compact code of the original
signal.

For play-back, the tape is drawn across the same, or
a similar head. The magnetic ‘‘ shorthand > on the
tape causes an alternating current to flow in the
windings around the reproducing head. The repro-
duced current closely duplicates the original signal.

Although the principles are similar, the engineering
problems afe not; audio recording is to-day an
easy task compared with video recording. The reason
is that audio signals are in the range of 20 to 20,000
cycles per second ; while video signals range up to
4,000,000 cycles per second. And colour television
signals, as now formulated, must carry at least twice
as much pictorial information .as black-and-white.
Besides, video tape must carry the associated sound
signals.

Among technical video tape problems already solved
by RCA, or approaching solution, are :

1. High-frequency Recording Heads

RCA research has resulted in specially developed
recording and reproducing heads which respond to
frequencies many times above the cut-off point for the
recording heads used in sound recording on magnetic
tape. This means that the speed of the tape across the
head has been brought within manageable limits, The
equipment demonstrated had a tape speed of 30
feet per second. Advanced equipment now under
construction will' move the tape at a lower speed,
and with time further reductions of tape speed appear
tikely.

2. Size of Magnetic Tape Reels

The magnetic tape reels of the present labmatory
equipment at the demonstration were 17in. in diameter
and recorded four minutes of a television programme.
RCA is working now for a reel 19in. in diameter
which will carry a 15-minute programme.

3. Electronic Amplifying and Equalising Circuits

Recording and reproducing amplifiers have been
desigried to handle the signal inputs and the signal
outputs. These take into account and compensate
for the characteristics of, the heads and the magnetic
tape materials when recording the very wide bands of
frequencnes used in television. Further development
i 'in’ progress to ' obtam even better resporise
characteristics.

%
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4. Constant Speed Tape Transport ‘Mechanism

Since even.small variations in the speed of the tape
and in the pressure at which it bears on the head
can create noticeable effects in the picture, it has been
necessary to devise precision apparatus to control
accurately the speed of the tape at the recording and
reproducing points. The laboratory video tape equip-
ment controls these many times more accurately
than is necessary in magnetic tape recorders for sound.
Even greater precision in regulating speed and pres-
sure appears possible through research which is
now under way.

5. Assignment of Tape Channels

For video tape recording of colour television with
the RCA system, five parallel channels are recorded
on a single magnetic tape in. in width. There is one
recorded channel for each of the primary colour
signals (red, green and blue), for the synchronising
signal, and for the sound signal. For black-and-white

recording the tape carriés two recorded channels,
one for the video signal and the synchronising signal,
and one for the sound signal. For black-and-white
television, a }in. wide tape would suffice. :

In the demonstration of colour television recording
on magnetic tape, the five recorded channels were
obtained from the output of a colour television
receiver.  In reproducing from the recordings the
tape supplied the three primary colour signals
direct to the three electron guns of an RCA tri-
colour picture tube, the signals needed to synchronise
the scanning, and the signal which carried the sound.

To re-broadcast a colour television programme
from a tape recording as demonstrated, it is necessary
to combine the three primary colour signals with the
synchronising signal to form a composite signal to
send to the transmitter. While this operation is not
vet ready for demonstration, Dr. Engstrom said that
it is the subject of current development that will
proxiide the necessary ~apparatus to produce this
result. :

Television Interference Suppression
DETAILS. OF CONSTRUCTION OF SOME SIMPLE SUPPRESSORS
R o By A. E. Lofting |

special apparatus for it to be eliminated.
The usual capacitor suppressor is of little use
at these frequencies, mainly because radiation occurs
from the foil and leads of the capacitor. Inductors,
too, must be carefully located for the same reason.
For instance, they must usually be screened and
connected as close as possible to the associated
capacitor. But. first, a word describing a  special
capacitor for this work and then its connection to
the inductor. : :
‘A capacitor is required having very short leads
and also screened in some way. Such a capacitor
has been produced and is known as a “ bushing-
capacitor.” The design is illustrated in Fig. 1. It
consists of a tubular “Hi-K” (high dielectric
constant) former, on which are-two silver coatings.
The outer coating is connected to the fixing thread,
the inner is connected to the central current-carrying
conductor. Thus, the interference on the conductor
is suppressed as it flows into the capacitor and no
radiation takes place. If this capacitor is mounted
through a metal plate or box by means of its screw
thread and nut, any interference on a conductor
passing through it will be.screened off. Also, an
inductor can be connected to the capacitor lead on
the screened side of the plate to provide a high

AT TV: frequencies electrical interference requires

Silver coa ting

“H—K " Yormer

¢ bushing,

Fig. 1.—Details of construction of a
capacitor.”’

impedance  to any residual interference present on
the conductor. This residual interference could be
radiated by the inductor turns, so a metal box is
placed around the inductor. A simple suppressor
using the above features is shown in Fig. 2.
Commutators . o

Apparatus using - commutator motors, which
produce T.V., such as hair dryers, sewing machine
motors, etc., are’ sometimes difficult to Suppress.
This is mainly because the motors used have only a
bakelite casing, and so interference is radiated even
though a suppressor is fitted an inch or two from the.
motor. The reduction in interference by fitting a
suppressor in close proximity to the motor is in many
cases sufficient, but for the really powerful interferer
the motor must be screened. This can be done with
copper gauze formed into the required shape and
soundly soldered along the joints, and connecting
this screen to the earth lead of the apparatus. This
screen will not look haif so bad as it sounds, and
if painted black can have a professional appearance.
The most satisfactory method of connecting a
suppressor to a screened motor is to fit the suppressor
into a metal box, this box being within the screen of
the motor.

Metal screenx .

) preme oo ses e e e ot OSSN NG

H Lt : H

Lo 'C WW QA_.. 0 :

: e . '

7o co! Appliance ;

b

Cland C2 = 2000pF (Bushing type)
Lland L2 = 3, dig. By /% long, 22 SWG.
" close wound, air core. v

Fig. 2.

A simple suppression circuit.
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Portable Apparatus

A suppressor to be ﬁttcd on portable apparatus,
for instance, in the handle of a hair dryer, or in the
.actual lead of an electric hand-drill, must have very
small dimensions. For these purposes a tuned
suppressor is found to be satisfactory, particularly
if the interference is concentrated on a narrow band
of frequencies. Circuit and actual diagrams of this
suppressor- are shown in Fig. 3. One of these
arrangements is placed in each of the power leads
of the apparatus.” The capacitor is of unique design,

SSC 22SWG.. .
Copper wire ;f’

Actual disgram of
one of above units

Fig. 3.—Circuit of a seppression. unit with practlcal
. _ diagram, :
consisting of two single snlk-covered copper w1res -
wound around each other. The valie of capacitance
is varied by twisting more, or fewer, turns together.
The insertion loss at the resonant frequency of the
suppressor is very high, about 80 db., but the
frequency range is very narrow. Fig. 4 shows the
insertion loss against frequency for a typical
suppressor. Because of the narrow bandwidth it is
-difficult to tune to any required frequency without
special apparatus. .

- Typical Figures . :
As a guide, Table 1 shows approxnmate resonant
frequencies for values of *“ L *> and ‘““C” within the TV
and H.F. broadcast bands. The exact frequency can
be obtained by adjustment of the ** capacitor,” when.
the suppressor is in situ ; this is to allow for cable lead
properties. Due to the high selectivity the tuning up
. -:j:
6oF
sof

40

101 ‘
R FE

o~ 1 1 . 1 3 ] t 1
Y42 43 44 45 - 46 47 48 49
Mcs.

insertion loss 'plotted agamst
frequency '

50

Fig. 4.—Curve of

W

Mains E©

is critical and a “ hit-or miss” process, and a more
practical suppressor is shown in Fig. 5.

The insertion loss, though not so high as for the
tuned suppressor at its resonant frequency, is high
and fairly constant ever the frequency range 40-70
Mc/s., - being between 38 and 46 db. Suitable
capacitors are silvered mica or * Hi-K > ceramic
dielectric types, providing they have an A.C. working
voltage of 250 (i.e., can withstand a 2,250 voit D.C.
charge for one mmutc) The mductors are self-
supporting enamelled copper wire, the gauge depend-
ing on the current to be passed. The wire is first
close wound over a rod of 0.lin. diameter for a
length of %in., the former then being removed and the
coil varmshed Both coils can be placed side by side
§f the windings are in the same direction, but a small
air gap should be left between them. All components
are small enough to be soldered together and supported
by the wmng For general small appliances a
I amp. model is adequate, using 22 S.W.G. With
hair dryers, which may require 2.5 amps., the wire
should be 18 S.W.G. using a winding former of
0.125in, diameter. : :
Interl'erence Pick-up
- Interference can reach receivers by two methods,
first by direct pick-up on an aerial, feeder cable or
. réceiver chassis and, secondly, by the mains cable
entering the set. A suppressor connected .in the
leads of an interfering appliance will prevent or

'Lo—rmmm—_I:-—eoL o
P . Lt c/ ' o
OF pppliance

I o

'i)’(SU(LRZWKRT I . L

e o

Cl and ‘CZ = 2,0005F

Fig. 5.—Circuit of a more practical suppressor,’ ’
A table of turns for the coils is given on thz right. "

reduce the direct flow of

interfering current into the p———j
cable, but the cable after Mc/s. Turns
suppression can pick up
radiated interference and 30 15 i
doas much harm as before. 40 13
Therefore, screening of ap- 50 11
pliances is of prime import- 60 9.5
ance and should be used 70 7.5
wherever possible in con- 80 6
junction with any of the 90 5
above-mentioned suppres- 100 4
sors. Here is a numerical Coil. lin. mean dia-
résumé of the points to o.ro o0 paxolin
be con51dered in this " pe’ former, close
order : wound 24 turns.

1. Screen, if possible, ** Capacitor,” each
the appliance and connect  twist occupies fin. in
this screen to a lchable “length,

short earth fead. : '
2. Place a suppressor as” near as possnble to the
appliance, to the nearest inch ! If it is not connected
nearer than 10ft. from the appliance, it may just as
well be left 6ut for all the good it will do. .
3. Use bushing capacitors in a suitable suppressor.
4. Where space is limited use a tuned or mmlature
suppressor '
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OUR FREE BLUEPRINT RECEIVER

RN

—— <

A 13-valve Low-cost
Receiver Which May Form the _
Basis of a Complete Fringe-area” Model.

HERE is a constant and lively demand for
constructional details of a télevision receiver
which is low in cost and is easy to build. In

order to meet the demand we have published, from

time to time, details for the construction of inexpen-’

sive televisors. However, there is no doubt that many
prefer to build from a blueprint—especially when
undertaking this class of work for the first time, so
this new design has been produced. It is inexpensive,
easy to construct, and is backed by the service of our
Free Advice Bureau.

The novice should be able to undertake its con-

struction with every confidence.

Costs - .

1t is not possible to gauge accurately the total
sum required to build the televisor ; market prices
are inclined to vary from time to time. It can be said,
however, that with prices current at the time of going
to press it can be built for less than £16. This includes
every ‘item. )

The use of good ex-Government parts such as
valves, resistances, etc., is not barred. If the con-
structor wishés he can purchase an indicator unit
such as thosc in the No. 6 series, to supply the C.R.T.
and various components, but it is very important that
if such a measure is adopted, all condensers should be
thoroughly checked.

Another important point is that construction has
been arranged in four stages, and the shopping list
has been compiled so that components can be
bought for each stage.- The total cost is thus spread
over the whole period of construction. /

Special Features

_ In order to attain the low cost we have departed
in some measure from the more orthodox design.
Perhaps the most striking point is that no sound
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. Can be. Built
for Less Than fi6!

output stage is included, Sound is tapped off from
the vision section, amplified by one valve and then,
after passing through the detector, is fed out of the
televisor via a screened cable. The cable is intended
to be connected to the pick-up sockets of a normal
broadcast receiver. : :

By adopting this method, money is saved by
excluding an audio amplifier, audio output stage, and
a loudspeaker. ’ .

Some constructors may prefer to have the sound
output stage built in and the design has been
arranged so that there is room (and power) available
for the inclusion of such a stage, if desired. )

Another feature is that as the televisor has been
designed to work primarily within the service area
its range can be extended by the use of a pre-amplifier.
Again there is room (and power) for the inclusion
of a pre-amp. -

The chassis has been made  large and roomy.
There is no difficulty in wiring up the components,
and for servicing and preliminary tests the chassis
will stand comfortably on its side so as to allow
access to the components beneath.

Every component has been fitted where it can ‘be
got at easily. :

-No mains transformer has been used for E.H.T.,
a Cockroft-Walton multiplier taking its place.

A further important feature is that a long-term
view has been taken in the design. Sooner or later -
the constructor’s thoughts turn to the use of a larger
C.R.T. The timebase and layout of the chassis has
been so arranged that the conversion can be made
easily, there being ample room for the new com-
ponents and use being made of the existing timebase.

Circuit Description

The circuit is given on page 458. This can be
termed the basic circuit as the constructor can add a
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power output stage and/or pre-amp if he desires.
Details of these will be given later. )

The vision receiver comprises three R.F. stages ;
straight-forward R.F. amplification is used and maxi-
mum gain and stability is obtained by common
earthing points and the close coupling arrangements
of the R.F. coils.

The gain of V3 is made variable by VRI in the

- cathode circuit and this forms the contrast control.

Its operation does not affect the sound volume.

A sound rejector is incorporated in the anode of
V3 and provides adequate sound rejection on the
vision in conjunction with the sound coupling coil on’
L3. :

The detector is arranged with a negative-going

output. The bias on V5 (the video valve) is, therefore,
very light and the scheme automatically limits spots
caused by car ignition interference, removing the need
for a spot limiter. .

In o