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“| hear you've
bought a .Television
set, old boy.”

* Bought be bfowed—I built it "’
" Why, | never knew you were one
of these back-roorn boys—it's a
pretty complicated job, isn't it 7"

‘“ Not bn your dife ! ‘| didn’t know the #irst
thing about television when I built my View
Master, but the instructions are so simple
that anyone who can read a diagram and use a
soldering iron could make it.”

" But what kind of results do you get with it 2"

Perfect performance. Not surprising
really, because the View Master js a combined
effort by eight leading firms. | built mine as

ViEw MASTER

TEQEV!S!OIQ
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a2 12" Console, but 9. had the

choice of 9" or 2" and it could
have been a table set if I'd
preferred it.”

\f’ " You've almost persuaded me to
try my hand. How do | go about it /"

" Get a 5/- Constructor Envelope—it gives
you eight full-size working drawings and a
36-page booic on building and operating. - You’ll
find it dead easy, and most fascinating.’

‘ Well, it’s worth having a look at, anyway. Drink

|

up, and have one on me !

HOME-CONSTRUCTOR TELEVISION
FOR EVERYONE

From wireless shops or 516 post frée" from
" View Master ’ 10 Norfolk Street, Londen, W.C.2

\We manufacture a complete
range of Television Lead-in
Cables for Local and Fringe Area
service; full details sent on
request.

In addition we make zll types
of Polythene and P.V.C. Cables

branches of H.F. work. Our
long experiance enables us to
produce cables with specified
characteristics' and we shall be
pleased to put forward sugges-
tions,

{Lto R)T: Coaxial ; Bal-
?Clc;d Pz:\m‘o‘srfsr;seree)d; W. T. Henley’s Telegraph Works Co,

Twin Unscreened. Led., 51-53 Hatton Goarden, EX.1

for radio, radar and for all |

Model TV 20%inc. 127
Tube and V1 valve cit-
citit operating on 280-
250 volit A.C. mains
with two tmain controls
and STX pre-set adjus-
ters, completely en-
closed E.H.T. unit and
soparate  10” >ud-
speaker.

Yeg, Armstrong Television has been demonstrated to be

absolutely efficient, particularly when used in the ** fringe ™’

areas, and all agree that the brilliant high definition in

picture and excellent reproduction are worthy of the

Armstrong  tradition.  Write now for complete
specification.

Py § 5 7 7

THE CHASSIS PEOPLE

Armstrong Wircless & Television Co., Ltd., Warlters Rogd
?{(-Howay, London, N.7, Tel.: NORth 3218 E

SOLE BIRMINGHAM AGENT :
rI-T)Qé“.;ves Ccmipany, 1, Alcester Road, Moscley, Bipmingbam, ‘s.
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Television at 200 miles
e TELEVISION PRE-AMPLIFIERS SUTTON COLDEFIELD
Two high-gain neutralised triodes with HIGH GA!N AND LOW NOISE.
Customs built to the highest standards.
Ample bandwidth for good definition.
{deai for the ' difficult,”” fringe and ultra-‘ringe areas.
Matches into any aeriai and receiver.
Each pre-amplifier supplied guaranteed to have been * air tested " and
to have received both vision and sound at 200 miles from Sutton
Coldfield using a standard commercial superhat receiver of 50 micro-
Model SC2| requires external power supply. [volts sensitivity,
Mode! 5C22 has self-contained metal rectifier power supply 200250v. A.C.
12 months’ guarantee.
Immediate delivery,

RETAIL PRICE LIST
PRE-AMPLIFIER

SC22 ... £8.10.0
PRE-AMPLIFIER

SC21 ... £6. 6.0
PATTERN GENERATOR

PGl ... £i4. 09
SIGNAL GENERATOR

SGI2 .. £6.426
TRADE ENQUIRIES

INVITED

TELEVISION SIGNAL GENERATOR

Frequency range 40170 Mics.
Calibration chart for all Television. Channels. TELEVISION PATTERN GENERATOR .
Modulation on sound and vision optional. Frequency range 40/70 Mics. adjustments.

Essential for the service engineer
vision Channels. and serious experimenter.
Modulation on both sound and @ Seven valves.
vision, @ Power supply 200/250v. A.C.

g One horizontal and two verti- @ 12 months' guarantee.
[2 months' guarantee.

Ideal for service engineer and experimenter.

« Measures coil, aerial frequencies, etc.
The only one of its kind on the market.
Self-contained power supply 200/250v. A.C. ®

Sensitive meter fitted for use as grid dip osciifator, : Calibration chart for all Tele- @
[

0000900005

g K al bars, full line and frame, etc., tmmediate delivery,
Immediate delivery. < 3 b , @ y

] V. RADIO CO 84, EMBANKMENT ROAD, PLYMOUTH,

Manufacturers of Television Equipment Tel. 4737 |

PREMIER Long Range TELEVISOR KITS

. FOR LONDON A_ND BIRMINGHAM
USING 9" OR 12 MAGNETIC C.R. TUBES. | USING VCRO7 C.R. TUBE. £17.17.0 Garrinen

£.| 9.1 9.0 including allparts, valves and loud- Five Easy to Assembie Kits are supplied :

A Vision Receiver with valves, carriage 2/6 .. £3/13/8

(Carriage, etc., 18/-) SPeaker, but excluding C.R. TUBE Sound Receiver with valves, carriage 2/6 .. 82/14/8

! Time Base with valves, carriage 2/6 oo .. £2/7/6

The Vision Receiver, 4 L.F. stages (EF543), Diode Detector Power Supply Unit with valves, carriage 5/~ .. £6/3/0

and Noise Limiter (6116) Video valve (EF54). Tube Assembly, carriage and pacXing 2/6 .. £2/18/6

Complete Kit with valves, £3/16/0. Carringe 2/6, This unit includes the VCRY7 Tube, Tube Fittings and

The Sound Raceiver, 3 R.F. stages (G3HTs), Double Diode |  $0cketand a Gin. PM Moving Coil speaker with closed field
Triode (6Q7), which acts as Detector and L.I'. Amplitier, or Television, ) TR

Neise Limiter (1EA50), output valve (6V6). The Jllatrl’l('!LlOl'\. Book costs 2/6, but is credited if a kit for the

Complete Kit with valves, £3/1/0. Carriage 2/6 complete Televisor is purchased. S
D D ‘ = A Any of these Kits may be purchased separately : in fact, any

The Time Bases, blocking osciilators on Tine (6817 anrt 807), single part can be Supplied. A compfete priced list of ail
and Frame (VR137 and 6V6). B.H.T. from Line Qutput ‘I'tans- parts will be found in the Instruction Book.

former, 10in. P.M. Speaker, Sync. separators 616 and 6Vo. 20 Valves are used, the coils are all wound and every part is
Compiete Kit with valves, £8/5/§. Carriage 5/-. tested. All von need to huild a complete ’é‘elevis!ou Receiver
. . Ay f are a vdriver, a pair of pliers, a soldéring iron and the
The Power Supply, double wound transformer isolating the | 24T¢® serew L liers, g
receiver from x:he mains.  Rectifier '5U4G. %\lfl(ljlltty}v'i(kr(‘f“dr" ”}‘?‘l’r?“‘(‘:g‘h'"gv”g":,N TRING TRAN
Complete Kit with valves, £4/16/6. Carriage 5/-. ARIONG MODELS ¢ 3 ST DURING JRANS-
= MITTING HOURS AT OUR FLEET STRLET AXND
CONSTRUGTION BOOK 3/-.. LEDGWARE ROAD BEANCHES,

The (olIdwing Sensitivity fizures prove that the Premier Televisor Kits are capable of reception at greater distances than
any other Standard Conmunercial Kit or Receiver whether T.R.F. or Snperhet.

. VISION RECEIVER. Sensitivity : 25 4V for 15v peak to peak measured at the Anode of the Video Valve, Sound Rejection .
Better than 40 db. Adjacent Sound Rejection: Midland Moded. Better than 50 db. .

"SOUND RECEIVER. Sensitivity : 20 4V, Vision Rejection : Better than 50 db.
740, HIGH RD., TOTTENHAW, N.17. Totienham 5371-2.3,

——PREMIER RADIO CO.
CALLERS TO 152/3 FLEET ST., E.C.4. Centrar 283..

MORRIS & CO., (RADIO) LTD. 207, EDGWARE RD., W.2. Ambassador 4033.
., This branch is open untii 6 p.m. on Saturdays.

ALL POST ORDERS TO OUR NEW FACTORY AT— J

PO R
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CONDENSERS

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

_January, 1951 _

“YISCONOL CATHODRAY ' CONDENSERS

Cap. Range: "0005mfd. to I mfd.
Voltage Range: 750 to 25,000 at 60°C,

Cap. T Max. Wke. Dimens. (Overall) TN
in uF. at 60.C. Length Dia. 7P ’
’ 0005 25,000 SKin. 13in. CP.57.HOO
001 6,000 23 in $in. CP.55.Q0

| 001 12,500 3 n. I &in. CP.56.VO
i ol 6,000 3 n. I in. CP.56.Q0
] 7.000 €4 in. 2 in. CP.58.Q0

| 25 5,000 51in. | 2% in.  CP.59.MO

SUPER TROPICAL M!NIATURE '"* METALMITES "
(in Aluminium Tubes})

Dimensions

{ Capacity | YWkg. Volts D.C. e

.F at 71°C. ati00'C. Length | Dia. No.

‘0002 500 350 gin. 2 in.  CPIIOS

*0005 500 350 fin. 2in. CPIIOS

-001 350 200 {in.  2in. CPIION

‘002 350 200 Zin. | 22in.  CPIIIN

-005 200 120 Zin.  22in.  CPIlIH

| o 350 200 sin.  “34in. | CPII3N
THE TELEGRAPH CONDENSER CO. LTD.
Radio Division : North Acton, London, W.3. Tel: Acorn 006/

At the request of many of our constructor
friends, we give here full details of the famous
range of Stentorian chassis.

By request

Cone Flux Pole Ga Flux Total s‘::jfh g:nggrg R PR'CES-

Type dia. '(:’g:j':s’; dia. | lengeh face Flux  Impedance| (Wates) | praeh | Without

! i (ohms) ‘ £ s. d s. d:
l"S. 2207 2% 7,000 37571 033" .093” 5,285 3 3 —_ I5 6
*S. 3.57 3 7,000 625" | .035” 1257 11,500 <) 2 —_ 6 6
S. 507 s’ | 7,000 ¥i5) 040" 125”7 14,000 3 2.5 1 5 0 17 6
*S. 610 6" 10,000 75" 040 .125” 20,000 3 3 I 8 6 I 10
S. 707 77 7,000 it 043’ 1877 27,650 3 35 110 6 I 10
S. 810 8” 10,000 1~ 043" L1877 39,500 3 5 i3 6 I "4 0
S. 912 9” 12,000 1”7 .043” 1877 47,400 3 7 119 0 I 9 6
S. 1012 10" 12,000 17 043" L1877 | 47,400 3 10 211 0 117 6
S. 12135 127 13,500 |5 .050” 250 106,000 15 15 8 8 0 7 70
S. 1814 18" 14,000 25" .0625” 3127 227,000 12 30 ‘ — 24 0 0

.J len

WHITELEY ELECTRICAL RADIO CO.

P

* Al chessis material is of

LTD

‘czak 3 cxcepi $.2.57, S.3.57 cnd 5.610 which are of Drawn Siee)

LOUDSPEAKER

ﬂl'ldll CHASSIS

MANSFIELD NOTTS
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Televiews

Amatcur TV Broadcasts

E arc glad to note that the P.M.G. has adopted
Wone of the suggestions we made in a previous

issue, by authorising the use of special
frequency bands for amateur television broadcast
experiments. As reported clsewhere in this issue
the bands are 2,300 to 2,450, 5,650 to 5,850, and 10,000
to 10,500 Mc/s. Thzse bands are extremely high,
but no doubt the P.M.G. has in mind ths possibilities
of changing the present frequency as used by
Alexandra Palace if experiments prove that the higher
frequencics provide better resuits.

We also made the suggestion, it will be remembered,
that the B.B.C. should radiate special programmes
for amatcur experimenters, not, of course, on the
existing frequency. This would enable many cxpari-
menters who could not afford a complete trans-
mitting and recciving system to build experimental
receivers.  We hope that a little later on he will see
his way clear to do this.

We also hope that once the amateurs have con-
ducted vital experimental work the P.M.G. does not
sequestrate the frequencies at present allocated to
amateurs as was done in the case of radio. There
are thousands of skilled technicians in this country
keenly interested in television, and they can, without
cost to the B.B.C., conduct experiments on a national
scale which the B.B.C. itself could not possibly
afford to do. The results will enable the B.B.C.
to plot a television reception map of the British
Isles which would bc of enormous assistance to
them when selecting the location of future stations,
and the results would also be of use to their own
designers.

A large amount of credit for the excellence of our

radio transmission is due to the amateur transmitter

and experimenter.

TV TIREDNESS ? 5
HE recent criticism by school-teachers that
children were arriving at school in the morning
tired-cyed through looking-in to television programmes
at night docs not reflect the intelligence which one
should be able to associate with school-teachers.
Presumably the scholars prefer-the TV programmes °

to homework,” and it is nonsense to suggest that-

homework does not make them feel tired. Are we
expected to believe that-an entertaining TV -pro-

gramme tires them out, whereas homework does not ?
Or is the criticism intended to convey the impression
that the programmes are so bad that they send pcople
to sleep ?

U.H.F. TELEVISION TRANSMITTER
A NEW type of transmitter that will aid in opening
additional air lanes for television has beecn
announced by Stanford Research Institution,
California. It has becn d=signed for transmitting
signals in the ultra-high-frequency region of 475 to
890 Mc/s, recently authorised by the Federa! Com-
munications Commission for experimental television
broadcasts.

It is adapted (o the pressnt needs of the
U.H.F. Experimental Station. at Longheath. As
installed, the transmitter operates on 330 Mg/s
and it radiates an entirely standard, amplitude
modulated picture signid of high quality. At
present it is radiating only 150 watts of power, but
it is capable of being amplified by radio-frequency
amplifiers to a much higher power. It is believed
that this is the first time that phase-to-amplitude
modulation has been applied to television. The
heart of the transmitter is the phase modulator unit,
which serves to advance the phase of one of the two
signal channels by exactly the same amount that
it retards the phase of the second channel.

Another innovation is a vacuum tube which doecs
the modulating work of several conventional tubes.

The perfection of this transmitter is a step towards
the opening of the U.H.F. region for commercial
television programmes, which we hope one day to
have over here.

The Stanford Institute have also developed a
converter for bringing U.H.F. signals to V.H.F,
which is the standard for commercial receivers.

“BUILDING THE P.T. RECEIVER”
A REMINDER that readers who misssd the details
for building the television receiver designed and
built in our laboratories may now obtain for 3s. 6d.
a reprint of those articles in booklet form. Copies
_may be obtained from or through any newsagent,
~or direct from us for. 3s. 9d. Orders should be
addressed to-the Publisher, Geo. Newnes, I.td.,
Tower House, Southampton Stract, Strand, W.C.2,
- : : F.J.C~

’
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MAINS HUM

The Effects of Poor Smoothing in Modern Television Receivers
By BERNARD BARNARD

T seems very likely that every experimenter who
I embarks upon the thorny path of home television
construction has, at some previous time, built at
least one mains-operated radio receiver and, in this
case, it is equally probable that he has had to deal with
the problem of getting rid of mains hun.
The problem of mains hum in television is one which
vnderfines the fuct that the human eye is one ot the most

CR Tute
/-\ & ] =

i e
@  Ripple Voitege O

Fig. 1.—30 cycic ripple voltage and its effect on the picture.
(Compare with Fig. 3.)

intolerant of organs and whereas in sound radio an
appreciable amount of hum is ignored by the ear, in
vision only coemplete climination is acceptable.

The visual indication on the C.R. tube ol the presence
of 50 or 100 cycle ripple is not aiways as obvious and
straightforward as is sometimes thought

Now let us examine these three effects in some detail
in the order in which | have listed them. Firstly, dark
bars across the. picture.

This is caused by the electron beam through the tuke
being modulated by the ripple voltage in much the same
way uas the signal voltage produces the light and dark
purts of the picture ; since the frame sweep is occurring
at 30 ¢.p.s. und the ripple voltage is alternating at cither
50 or 100 cycles per second, the visual effect is a Jark bhor
across the screen which will remain steady so long as the
two frequencies remain the same. If cither frequency
drifts, the bar will move slowly up or down the screen.

The most likely electrode on the tube at which the
mains ripple can modulate the electron beam is the grid ;
hut it is not the only onc. A.C. ripple at the cathode.
focusing anode or even the final anode can produce the
same cflect since the heam passes in turn through the
field of all these clectrodes.

A Simple Test

When considering the effect of this on a television
picture, it is necessary first of all to modify the descrip-
ton * dark bars across the screen.” Figure I shows
one cycle of 50 c.p.s. A.C. drawn in relation to the C.R
tube screen and it is readily apparent that in addition to
dark bars (when the ripple voltage goes negative) we
also have light bars when (he ripple goes positive,  And
it is very often these light bars which have the most
distressing effect on the picture because, if the brilliance
control is adjusted to give rcasonable detail in the durk
areas, the light parts will be almost completely devoid
of detail. This can be particularly noticeable in the

because, il' only a small amount is
present (which is usually the case), the
effect may be to produce scrious
spoiling .ol the picture which'is suggest-
ive of an entirely different fault. For
instance, | have known two cases of
hum which had been quite wrongly
assessed as being due to shadow on
ex-Government VCR97 and 517 tubes.

It may be helpfu! to commence by
enumerating the obvious ecffects of
mains hum and then to analyse them
and thus to supgest cures. The equip-
rient used for the various experiments
made in the preparation of this article
was a home-constructed outfit using a
VCRS17 and the photographs were
taken during actual transmissions ;
they have not been faked in any way
but the ripple effects that they illustraie
were deliberately put on by removing
relevant smoothing gear,

The obvious eflects of the presencs
of mains ripple are as follow :

(1) Dark bars across the picture.

(2) A sine-wave edge to the picture.

¢3) Frame scan oscitlator locking on
the hum instead of the sync pulse. :

Fig. 3.—50 cyele ripple modulating the C.R. tube. (Compare with Fig. 1.)
Ripple has spoiled interlace and frame lincarity-—lines are spread out
towards top of picture,

o
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fringe areas when the signal is weak and it is not readily
apparent that the fault is due to hum.

If you experience this trouble and want to check
definitely whether it is due to mains ripple. the following
is a simple and reliable test. Reverse the mains plug :
this will reverse the phase of the ripple voltage with respect
to the frame sweep and, if the trouble is due to hum,
those parts which were dark before will now be light,
and vice versa.

This is perhaps a good point at which to stress that
the amount of ripple voltage that is tolerable in a tele-
vision receiver depends to a very large extent upon the
strength of signal in the area in which the sct is used.
In the fringe areas it is quite possible for reception to be
apparently hum-free during 90 per cent. of transmission
time ; hum wilt only show up on those pictures which
are represented by a low degree of modulation and there-
fore are weuk at the C.R. tube. The hum bar will then
show up on these shots and somewhat mysteriously
disappear- when the signal goes back to normal level.

Another useful test which will give an indication of the
actual hum level on any set is to adjust the brilliance
control so that the raster is just visible, set the frame
speed control to the usual position for reception and.
with no picture transmission coming in, to notice the
slight shadow which will be seen moving up or down the
screen.  This must be slight if the ripple is within accept-
able limits and should disappear completely when the
brilliance control is advanced.

Ripple Edge

Let us now turn to the sccond of the * obvious”
effects mentioned above—the sine-wave edge to the
picture. .

This is perhaps the most straightforward of ripple
troubles. The cause is mains ripple getting into the
time base H.T. supply and, in particular, on to the
deflector plates which are associated with the line scan.
We then have a state of affairs within the tube where the
frame deflector plates are receiving a 50 cycle voltage from

3

Fig. 4.—100 cycle in time base. Shift contggl has been adjusted to
Note two complete cycles of ripple
Note also distortion of picture.
Left-hand edge is similarly affected but is hiddem by tube mask.

reveal right-hand vertical edge.
indicating source as full-wave rectifier.

the frame oscillator and the line plates, in addition to
their normal function, are receiving a 100 cycle ripple
voltage ; the arrangement is exactly that of an oscilloscope
giving a trace from the mains voltage and. if the line scan
oscillator is disconnected. a single vertical line will be
obtained showing two complete cycles of sine wave. The
ripple frequency is almost certainly 100 in this case since
the hum voltage is coming from the time base power
pack which will be, in almost every case, a full-wave
rectifier.

O
To & 0KQ EHT £
Final
Anode
E.A_‘?zw\, Focus T b o
10K0
g 4 pF
- 500v.wky,
Cathode e
Brilliance. é EHT -
é AuF
G:?d % ! ISOOV.W/(Q 50K0 \
PANANAAANN—D

Fig. 2.—Additions to E.H.}. circuit wiilch will help (o
remove S0 cycle ripple.

It is necessary to look ery carefully at the vertical
cdge of the raster to ascertain if a small amount of this
type of hum is present. It can be quite easily overlooked
and will only be seriously noticed during rapid ** pan ™
shots when the whole picture will appear to ripple. And
in this way the trouble. due to inadequate time base

* supply smoothing, can mistakenly be
blamzd on lack of linearity in the
raster.

Hum Lock

The last of the effects that we have

mentioned concerns frame synchro-
nisation.  Since the ripple voltage is
the same or double the frequency of
the frame sync pulses, it is quite
possible for the frame oscillator to lock
on the hum voltage instcad: of the
pulses. This, of course. produces the
effect of the frame dividing line showing
on the screen and the frame fly-back
lincs will be brightly traced across the
picture.
" This kind of fault may be due to
excessive hum voltage—indeed this is
generally the case—but it can also be
brought about by some fault in the
receiver. such as lack of band width,
which is causing the pulses to be ex-
tremely weak when they reach the time-
base oscillator ; the oscillator therefore
“triggers on the relatively stronger hum
voltage.

Again, it is those receivers which
are working in areas of weak signall
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strength which are most likely to sutfer from this fault.

It can be most puzzling when pulse and hum volts are
more or less equal ; a programme will be perfectly received
until the fade out when, as soon as the new Studio
camera is faded in, the frame oscillator will slip from the
pulse on to the hum. The picture will, from then on,
remain out of position on the screen with fly-back lines
showing until some other change in transmission brings it
back again. A temporary remedy for this trouble is again
the simple onc of reversing the mains plug.

Finally, here are a few points which will help in
tracing the point of entry of’ A.C. ripple volts into the set.

The first step is to make sure whether the ripple is
50 or 100 cycle hum. In the case of time base trouble
(sinc-wave cdge) this is almost certainly 100 cycle and
indicates the necessity of better smoothing in the time-
base H.T. supply circuit.

In the cases of hum bars and frame sync troubles, it
may be either frequency since the source may be the full-

PRACTICAL TELEVISION
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wave H.T. rectifiers or the half-wave E.H.T. circuit. "'IT
it is tha former there will be two dark bars across the
screen becausz the Lum frequency 1s double the frame
scun frequency.

E.H.T. Supply

However, in nine cases out of ten, it will be found’
that there is only owe dark bar since it is nearly alway
the E.H.T. supply that is the cause of the trouble. The
popular system of resistance-capacity smooihing for
E.H.T. is scldom quite good enough where weak signals
are to be handled and some elaboration of this circuit
may be found well worth while. lltustration Fig. 2
indicates several points where extra smoothing can be
added and which will materially reduce humin the E.H.F»
supply circuit. By the way, don't use clectrotytic con-
densers in this circuit as their drain current adds consider-
ably to the toad on the rectifier aind transformer and will
upset the voltage values throughout the bleeder chain.

Vo

tage Multipliers tor Te

evision

Circuit Details of Some Modern Arrangements
By T. W. DRESSER

outlined some of the technical requirements
involved in voltaze doubling, and presented a
prastical circuit for supplying a VCR97 from a 6H6
valve, using 1,000 volts input.  Subsequently, in a later
issue, the thcory underlying doubler practice was
considered in more detail and it was stated that doubler,
wripler and quadrupler circuits have coms into their
own in television, in which they have many practica!
applications not always possible in ordinary sound
radio. Events since then have confirmad that opinion.
Of the TV receivers on sale in this country in kit form
at least three use a doubling arrangement for obtaining
the F.H.T., whil2, on the Continent, use is made of a
(riple circuit to provide up to 20.000 volts [or projection
tvpe C.R. tubes, and in the U.S.A. many manufacturers
are using some form of voltage muitiplier to supply the
H.T. required Yor time basc and other circuits. although
not for E.H.T. Fivback and R.F. methods of sccuring
F.H.T. are ncw almost standardised over the Atlantic,
and do not look like being ousted by any other known
method.
There are many factors influencing this swing-over
from norma! fuli-wave rectification, not the Icast of them

6X5 D

+460v.0C. ™ +690v,
, 3—1-‘ . “T oC.

I N the May issue of PRACTICAL TELEVISION the writer

HH

+230v
OC.

/)

Fig. 1.—Obtaining various voltages without complicated
netivorks.

heing the considerable saving in weight, Without an
intimate knowledge of valve costs to ihe manufacturers
it is diflicult to assess whether or not thers is a saving in
cost, too, but presumably there is some. It is probable,
however, that similar circuits will soon be incorporated
in British TV sets. possibly in a modified form to suit
our valves and circuits.

Scveral Voltages
It is one of the advantaves of muitiplier circuits of this
nature that several different voltagss can be ** picked off
without the necessity lor potentiometer networks, dropper
resistances or much de-coupling.  Such an arrangement
is shown in Fig. 1, in which a doubler and a tripler are
used in a combined circuit to give three outputs: 1.
Mains voltage less the drop through the rectifier Vi
2. Positive voltage twice that of the mains; and 3.
Positive voltage three times that of the input. Assuming
such a circuit were in use on 200 volts mains, it-will be
seen that supplies would be available at around 195,
400, and 600 vo'ts, very useful figures to have in any TV

receiver.
2000v.

L Ty

Fig, 2.—Two metal rectifiers
used in place of a 6H6 or
similar valve,

Another Scheme

Another simple circuit is that of Fig. 2, in which two
meetal rectifiers replace the 6H6 used in a similar arrange-
ment in the May issue of PRACTICAL TELEVISION, while a
quadrupler circuit is shown in Fig. 3. From the latter,
supplies can be taken independent!ly from each of the
doubler sections, or in guadrupler form from terminals
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2 and 3, but the load to which the supply is taken must
not be earthed (see isolating condenser marked *),

Many other variations of multiplier circuits exist in
which use is made of metal and valve rectifiers, either in
combination as in Fig. 3, or separately, but all are based
essentially upon the simple doubling circuit in which
the 6H6 was used. Incidentally, the circuits shown in
Figs. 1 and 3 are rated at 60 to 80 mA. output, but it
must be remembered that the reservoir and smaothing
condensers should be of larger capacity than in a full;wave
circuit, and not less than 16 #F. in any case.

In all multiplier circuits it will be found that the
regulation is poor—the voltage fluctuating with the load.
This is particularly noticeable in doubler and quadrupler
arrangements where a current flow of 60 mA. will drop
the output voltage by 100 where the original off-load
voltage .was 450 and, similarly, will drop the doubler
output by approximately 70 volts in the same conditions.
The regulation in a tripler circuit is rather better than
this because, although the input voltage has been
multiplied three times, only one multiplying action has

1

5000 OC+

L G

- Quadruple —

@

5001, OC—
Fig. 3.—A simple guadrupler circuit.

taken place, and the other valve functioning as a
= straight 7 hall-wave rectifier, has helped considerably
to stabilise the gombined circuit (see Fig. 4).-
The poor regulation and the necessity for large chokes
and condensers in the smoothing circuit are the principal
chjections to the use of multiplier circuits of the half-
wave variety. The need for such large smoothing
components arises from the fact that the ripple frequency
in such circuits is that of the mains frequency.

The only multiplier in which this does not hold good
is the full-wave doubler circuit, which was used extensively
before the war in certain types of instruments. and in at
lzast one popular midget receiver. The reason why
rormal chokes and electrolytics can be employed with
this circuit is that its ripple frequency is twice that of the
mains, as in normal full wave rectifiers.

In all doubler circuits the value of the output voltage
is largely determined by the capacity of C and ClI

B .
] /050y
DC+

'~ 00—
Fig. 4.—A half-wave rectifier used as -a stabiliser.

l -

(Fiz. 5). as was indicated in the table of capacities given
in the May issue ; the larger their capacity the nearer
the output approaches twice the peak -input voltage.
Advantages

British TV enthusiasts. in genera!, have not so far
used multipliers for ordinary H.T. supplics, but when
their advantages are realised they will undoubtedly
do so. E.H.T. supplies. however,’are in a different
catcgory, and with the prices of R.F. and flyback units
beyond the reach of most enthusiasts’ pockets—and also
having regard to a strongly-founded rumour that some

s000u] 7
2x2
T /
6HG
axe @l

-+

"}

.3
H

CU2A.

v
N

Fig. 6.—A circuit for providing E.H.T. voltages.

manufacturers are reverting to E.H.T. transformers
due to excessive trouble in fiyback units—a reasonable
method of securing 5,000 volts for magnetic tubes can
be a-boon. Such a circuit is given in Fig. 6, and is
cssentially an adaptation of the original 6H6 unit. but
making usz of threc valves, one 6H6 and two 2X2's
in a form of quadrupler, similur to, and based upon, that
in Fig. 3.

It muy be a matter of surprise that three valves are
used. and in fact it was proposed to use only two AH®6’s
originally. However, although the eathode heater
insulation will withstand a potential difference of 2,500
volts it is rather unreasonable to expect it to stand up
to 5,000 velts, and first tests on a unit using two 6H6’s
proved this by a breakdown of the cathode heater
insulation and both filaments burning out. Before the
actual mishap. however, the output voltage had reached
5.000 on the meter and remained steacd,” for some
seconds.  In view of this it was considered much more
logical to use three 6H8’s as in Fig. 7, with the two outer

ones having their anodes and cathodes paralleled and -

¢

.:plT\,vl-:_-n-:_:'_

|

T

Fig. 5.—The values of C and Cl play an important part
in the output rating.
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the. cathodes tied to .the filaments. There could then
be'no question of cathode heater insulation breakdown,
as they would be at the same potential.  But it would
mean that the filament transformer windings must be
insulated to at least 6,000 volts. Such a unit was made
up and functioned quite satisfuctorily for the period of
the test—one hour—and it is worth more prolonged ‘test
by those readers who arc interested.

But it was felt that a doubt existed whether the unit
would stand up to long usage and it was finaHy altered
by the substitution of 2X2’s, high-voltage rectifiers, for

RTSTT ;ﬁi
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| p—— |
—
6V Sz
— =~
0! !
1 i\ i 141
} l6+6 S| ———
. ) i
[ '( >
S ~ =l
]
ar o~
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Shi &l
il
! 63w ol
+ve "3 :i'

Fig. 7.—A development using 3 6H6's.

the outer 6H6’s.  In this form the unit is hardly any more
expensive, as there are plenty of 2X2's on the surplus
market, and it is absolutely reliable. Morcover, the
input voltage is still the same as in the original circuit,
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i.c., 1,000 voits from a 300/500 -H.T. winding:: Quité
probably a 450-0-450. earthing one end and omitting
the C.T. would suflfice, as theoretically it shou!d
suprly 5,040 volts without allowing for losses.

The Transformer

A transformer suitable ior the unit can be homewound
provided the builder has patience or has constructed
the coil winder described in PRACTICAL WIRELESS some
time ago. The nccessary data, laminations, wire gauge,
insulation, etc., are given in Fig. 8.

Obviousty' il such a transformer is purchased it wiil
not be exceedingly cheap and will probably cost around
thirty shillings, but that, together with the cost of other
components, will be decidedly cheaper than ‘a com-
mercial E.H.T. urit and quite as satisfactory.

Transformer Data .
T.PV.6 Laminations : M.E.A. 29h ¢ lin. stack

=~

Primary.

210v. : 1.290 turns
230v. : 1,410 ,

250v. : 1,530

32 s.w.g. enantel wire.
Insulation: 6 turns oiled
cotton.

6.3v. heater winding.; 40 turrs
36 s.w.g.

Insulation : 6 turns oiled votton.
H.T. winding : .6,200 turns =5
s.wv.g. enamel,

Insulation : 6.turns-oiled cotton,
2v. heater winding : 14 turns
20 s.w.g.

Insulationr : 6 turns oiled cotton.

Fig. 8.—In construction
the windings should he

; -
progressively  stepped gv. |1t?dlcr winding ;. 14 turns
back as the windings 20 S-W&
go on, as in the Final wrap: 6

illustration. cotton.

turns .oiled

1950 Radio Amateurs’ Examination

HE number of entries for the 1950 Radio Amatcurs’

Examination showed a slight decrease as compared

with former years. The general standard of candidates’

work in the 1950 examination, both technically and the

method of approach to the questions, was fairly high.

Practically all questions were attempted by the candidates.
A report on cach guestion follows :

Ve | Numberof Numberof | Numberof ' Percentage
ear | candidates passes failures  of failures
1950 | Home 823 653 170 206
Over-
seas 10 7 3 30
1949 | Home 885 | 623 257 29
Over-
seas 13} 8 5 38.3

The following gencral report is given on the papers as a
whole and is not necessarily applicable to the work from
individual schools.

Question | (Transmitter)

Well done by most candidates. A small number of

the candidates in their diagrams of single-ended power
amplifier stages indicated incorrectly the method of
neutralisation by showing the neutralising condenser
connected directly between the anode end of the coil

and the grid and the high tension supply conrected (o the
end of the anode coil.

Question 2 (Receiver)
Very well done by practically all candidates.
Question 3 (Non-interference condition of licence)
Well done by most candidates.

Question 4 (Heterodyne frequency meter)
Fairly well done by most candidates.

Question 5 (Acerial radiation)
Well done by practically all candidates.

Question 6 (a) Classes of amplification or, alternatively,
(b) Neutralisation

About 75 per cent. of the candidates chose the first
alternative which practically all answered very satis-
factorily. The remainder of the candidates who chose
(h) satisfactorily described the procedure for neutralising
a power amplifier, but a fair number of the candidztes
showed incorrectly in their diagrams the position of the
neutralising condenser and the high tension lead (see
report on Question 1).

Question 7 (Calculation)
Well done by practically all candidates.

Qurestion 8 (Frequency, wavelength and propagation),

Well done by practically all candidates,
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Report of a Lecture Given to the Iustitute of Practical Radio
Engineers to Honour the Memory of the late Mr. D. F. Harrison
By EMLYN JONES, B.Sc, AM.LE.E.

smaller and more convenient, o obviously the aim

PROCEEDING in the other direction everything gcts
should be to make the C.R. tube face as small

as possible. The Mullard system is the cmallest
commercial projection television system at present
marketed.

In reducing the diameter of the tube iwo limitations
are found :

(a) The spot-size must be small enough to enable
405 lines to be resolved in the distance the picture
height occupies on the tube face ;

(b) The tube face mwust be capable of dissipating
enough power to produce thz required total amount
of light from the phosphor. If this heat is dicsi-
pated in too small an area the glass may crack.

Now the first difficulty can be met by increasing the
E.H.T. voltage applied to the tube and decrcasing the
cuirent, leaving the power in the beam unchanged, and to
a first approximation, the light output unchanged.
Provided it is not carried too far, this process will
eventually result in a small enough spot, and the second
factor is then the limiting one.

With a tube diameter of 2}in., the maximum safe power
in the tube face is found to be 6} watts, and the equipment
must be so designed that this figure is never exceeded,
To allow for tolerances in components, and fluctuations
of supply voltage, the design is based on a somewhat
fower figure, about 5 watts., The nominal extra high ten-
sion voltage (E.H.T. voltage) is 25 kV., and at this figure
the spot is more than small enough for the British 405
rine system.

The phosphor efficiency is 2.3
candles per watt, giving 11.5 candles
at 5 watts. With a picture 12in. by
16in. this gives a mean brightness of
20ft.-lamberts on a screen having a
*gain " of 5§ (scrcen gain will be ex-
plained when dealing with viewing-
screens).  Higher peak brightnesses are
obtainable because therc are always
some black areas on the picture, and
the power which might have been dis-
sipated on these areas can be used to
boost up the brightness of the high
lights without exceeding permissible
mean power dissipation.

These brightness figures shouid not
be considered very seriously at this
stage, because they are only half the
story. This point will be dealt with
tully later.

The Cathode-ray Tube

Fig. 9 shows a sectional drawing of
the MW6-2 projection tube, and is
largely self-explanatory. Thc scanning
angle is only 38 deg. as against the 50
dea. usual for directly-viewed tubes.
This is one reason why the scanning
power is only about 25 per cent. greater
than that required for a directly-viewzd

coils ;

tube operating at 7kV. The end of :he tube is made of a
special glass which does not sufter from discoloration un-
der X-ray or electron bombardmen:. The phosphor has a
colour-temiperature of 6,500 deg. K., which approximates
to daylight. The aluminium backing provides many
advantages. It prevents ionburn, increases the available
contrast ratio, prevents screen ** striking,” and, in con-
junction with the earthed outer coating, provides a
capacitance of 450 pF. to ground which is u usefu. firai
smoothing condenscr.

Fig. 10 shows the anode-current and brightness curves
of this tube.

Fig. 11 shows the upper limit of permissible E.H.T.
supply curves. This is so chosen as to restrict both the
maximum potential. and maximum screen power dissi-
pation, to sate values.

Now it will be apparent that all work described so far
depends on the E.H.T. unit. Unless a simple. compact,
safe and reliable unit can be designed. to give the char-
acteristics shown in Fig. |1, the development of a smaii
and eflicient C.R. tub:"znd optical unit will be of no avai'.

E.H.T. Supply Mecthods

There are many ways in which a 25 kV. power unit
can be made. The most obvious is the standard 50 <.p.s.
transformer, rectifier. and smoothing condenser. This is
both a dangerous and an expensive method. It is dan-
gerous beeause adequate power can be drawn from the
mains to administer a fatal shock. It is expensive because
both the transformer and smoothing condensers are
heavy and costly items.

74

B, .
Shmeald traae

Fig. 8.—Optical unit of the system. 1. Spherical Mirror ; 2. Plane Mirror ;
3. Corrector Lens ; 4. Yoke carrying the tube mounting, focus and deflection
5. Yoke locking plate ;

6. Focus coil locking screw ; 7. Dust-

proof grommet.

\
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A much better method is to use a radio frequency
oscillazor and high-frequency transformer, rectifier, and
smoothing condenser. The exirc cost of the oscillator
valve is more than repaid by the cheaper transformer
and smoothing condenser. Because the power output
is limited by the valve, and the high impedance of the
tuned circuits, the equipment can be designed so that it
is impossible to obtain a fatal shock. However, therz
are certain  disadvantages. Corona is 'much more
troublecsome at high frequencics, the unit must be care-

1ully shielded to prevent R.F. interference with the

recciving circuits, or with other broadcast reccivers,
and a great deal ol care must be taken in designing high-
efficiency tuned circuts. This, in turn, means that the
shieiding must be well spaced from large diameter coils,
so the unit tends to be bulky.

In directly-viewed sets it is often possible to obtain
the E.H.T. supply of about 5 to 8 kV. from rectification
of the peaks of high voltage appearing on the anode of
the line scanning valve. In the projection receiver this is
rather difficult because of the comparaively large power
(5 watts) rcquired. Moreover. when the set is unsyn-
chronised the voltage at the anode ol the line scanning
valve may incrcase considerably, the amount depending
on the tightness of synchronisation, so the projeciion
tube would be overs.ressed during these periods.

The method used in the present equipment is, in effect,
an adaptation of that just described. We shall call it

the Pulse type.
28
| ]
= }
& ool 4':1:&'
f,é, ¢ ~g—= Design Centre Value
L I Ll
S o4
w
ol
a
8 221
20 _L |- L ]
[0} 50 100 150 200 250 300

Load Current (uA)
Fig. 11.—Limiting regulation curve of E.H.T. supply.

‘The Pulse Type E.H.T. Unit

Fig. 12 shows a simple circuit in which the anode-
current of a pentode valve flows through an inductance
L. Suppose the grid voltage of the valve is increased
in such a manner that the anode current increases
linearly, i.e. its rate of change is constant. The voltage-
drop across the inductance is L times the rate of change

Cathode, Grig Spark Trap

Heater \ I
Anode

/
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Fig. 10.—Anodc-current and brightness cl]nraclcristics of

the MW6-2 Projection C.R. Tube.

of current, and is therefore also a constant. By choice
of L this can be made equal to the diffcrence between the
H.T. supply-voltage and the *“ knee” of the pentode
14—V characteristics, i.e. the potential difference E
in Fig. 13(a). Since E is constant the operating point
will follow the vertical straight line BC. Now we haie
assumed a uniform rate of rise of current, therefore
equal increments along BC represent equal intervals of
timc, so we can tind the grid voltage waveform required
to produce this uniform rate of rise by plotting the grid
voltages —6, —4, —2, etc., against the times which
correspond- to their intercepts on BC. This curve is
shown in Fig. 13(b), which, it will be seen, is curved in the
same sense as the wavelorm obtained from a simpi¢
time-base circuit such as a blocking-oscillator.
Assuming, then, that a blocking-oscillator is used to
supply our pentode valve with the required grid voltage
waveform, the operating point will follow the tine BC.
At point C, before the working-point enters the knee
of the valve, the ** flyback * should occur, cutting the
valve off. Now a certain amount of energy is stored
in the inductance L at this instant and this cannot be
Sphericatly
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Fig. 9.—A sectiona! drawing of the MW6-2 (ube.
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Fig. 12.—The ‘‘ Ringing Choke *’ circuit,

suddenly destroyed. An oscillation takes place in the
resonant circuit formed by the inductance and the stray
capacity across it, the current which was previously
passing into the valve now being diverted into this stray
capacity. charging it up to a high potential. The
condenser then discharges through the inductance, and
the oscillation continues until finally damped out as
shown by Fig. 12. The first voltage peak is givea
approximately by the expression :

v-11/L

where V =peak voltage appearing across the stray
capacity C.
I =current flowing in the inductance L at the
instant the valve is cut off.

If typical values are inserted into this equation, such

s
(mA)
300
Lt Vgr =0v
/-’_—q
l/
L =2
200 / // 4.
[ — -~
/ C;// ege]
F T 1w V.
7
% S & -8v.
00—/

~/Ov.

A L] ~12v.

=147

L] -16v.

78

°© 8 00 200 390
£A4 Volts H.I Supply
Voltage

(a)

Fig. 13.—(a) Typical Anode-Current Anode Voltage diagram for a * Ringing Choke ™’

- from the D.C. point of view they are in series.

as I=0.1 amp., L =0.5 henry, C=50X10—12 farad,
the peak voltage will be found to be very high, in this
instance 10,000 volts.

Now, although high, this voltage is not high cnough
for our purpose. and, it is necessary to use a voltage
doubling or tripling Tectifier circuit to obtain 25 kV.
In the present instance it was decided to use a tripling
circuit, so the current 1 was adjusted to produce 25/3 kV.
or 8.5 kV. approximately. The valve is tapped down the
inductance L in order to reduce the peak voltage on its
anode, and its current is increased to keep the stored
energy the same. These modifications are shown in
Fig. 14, which also shows the tripling circuit and the
waveforms {or three cycles of operation.

The Tripling Circuit

The tripling circuit is most easily understood by
considering it as three quitc separate half-wave rectifiers,
the D.C. outputs of which are added together because
From a
high frequency point of view, however, the three rectifiers
are in paraltlel across the inductance L since the reactance
of the coupling capacitors is low at the ringing frequency.
Thus each rectifier will produce a rectified output ol
8.5 kV. D.C., and the tota! voltage will be 25.5 kV. when
no current is being drawn from the unir.

Voltage Regulation

If the C.R. tube is allowed to draw current. as it must
when in operation, the rectifiers draw cnergy from the
resonant circuit during their instants of conduction,
i.e. during the + and — voltage peaks. This reduces
the peak amplitude of the voltage as shown in the lower
part of Fig. 14-so that the rectified output drops from
its original value to some lower figure.

Obviously if the energy stored in the resonant circuits
is large, the effect of this energy drain will be small,
i.e. the voltage will not drop far, and vice versa.
However, the energy stored in the inductance is dissipated
each cycle, and must be re-supplied from the valve, so
that a high storage of energy involves a large power
supply to the eguipment. which is undesirable.

It can be shown that the effective source impedance R

Time (mSecs) —»=
o . w2 @ 6 -8 )

N O

W

/

)

(6)

circuit,  (b) The required

grid-input waveform if the working point is to fo‘low the lme B.C.
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voliage, and anode \Ol(d"c

of the present unit is related to the power input P by

the approximate formula
p="

2R

which eapresses in symbols the relanopshlp between

anode input power and voltage regulation just described.

A saustactory source. impedance would be, say, SM2

giving a drop of .1 kV. in 25 kV. for the full load current

40
"

2
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ot |
v
/-5MD% | 7

{

Fig. 16. —1 he \ollage regulation circuit.
) The 1-V diagram.
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of 200 «A. Inseriing these values in the expression
vives an input power of 62.5 watts, which is much too
large. On the other hand, a more reasonable power
input, say 20 watts, produccs a source impedance of
about 15 M2. which is too high. These curves are
shown dotted in Fig. 15, in which the power indicated
has been increased slightly to ailow for screen current.
The maximum permissible voltage curve has been
re-drawn from Fig. 11 for comparison.

Despite this dilemma a satisfactory solution has been
found as shown in the lower full-line curve, and the way
in which this has been achieved will now be described.

Automatic Voltage Stabilisation

In Fig. 16(a) the tripler circuit and the load have been
represented by a variable resistor R of value equal to the
equivalent damping imposed on the resonant circuit by
the load currcrt. This resistor is not, of course, present
=

= T

! | 2 |
3ot i Rsource = gw Approx N geEml
29} ——— Where W = Anode Input Watts

| { | =
-~ | v = No Logd Qutput
3 28! i 1 > Vortage
< 2 - B :
© —CR Tube Safety Limit
S 26 !
g
g —
| - |
é 23' - ‘
22— =
i - * .
i B B Actual : l
20l ————1——t— e i
- P l 1 - ni l
o 100 200 300

Load Current (uA4)

Fig. 15.—Various regulation characteristics for the EH.T.

supplv unit. For clarity, the vertical scale covers only the

range above 20 kV. This makes the curves appear rather
worse than they really are.

in the actual circuit. The capaci-
tor, C,, represents unavoidable
stray capacity.

A coupling winding has been
introduced which applies to the
anode of a diode D, a potential
which is a replica of that ap-
pearing at the anode of the
pentode but reduced in magni-
tude and reversed in sign. The
waveform of this voltage is
shown in the small circle, and
it will be seen that the diode

< rectifies the second half-wave
and builds up a potential across
Grid the condenser C, which is pro-
AP Corrernd  portional to it, and hence
proportional to the first negative
_Cut -Off

voltage peak on the anode.
As has been explained, this

peak voltage is related to the

- amount ol energy stored in the

resonant circuit atter’ the rec-

tifiers have removed the amournt

necessary to supply the load.

(To be continned)

(c)
(a) The relevant portion of the cireuit.

(c) Grid waveform for sloping portion (full lines) and fat-
portion (dotted lines) of the I-V diagram.
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A " Spot-wobbler

A Simple Accessory for any Receiver
Out the Line Structure

and at the same time u sharply-defined tclevision

picture, ariscs from the tendency of a sharp
focus to accentuate the line structure oa which the
picture is built. A methad, known as ** Spot Wobble,”
has been used by the fcading laboratories for some
years in order to obviate this defect in high-class pictures.
but only recently has it commanded more general
attention. Very briefly, it is a method of filling in ths
space between the lines with no loss of definition. The
desirability of attempting this is shown up by the number
of viewers who deliberately de-tocus their pictures until
the lines are no longer separated, preferring to accept
the attendant loss of definition.

ONE of the problems of presenting a pleasing,

Spot Wobble

Fig. 1(a) shows a large scale view of a portion of a
typical line structure, the spot on the cathode-ray tube
being focused to as small a size as possible. If the
spot is made to travel up and down as in Fig. 1(b) it
will be appreciated that the lines can be apparently
broadened in the vertical direction only. In order
to preserve definition, the trequency of the up and down
travel must be several times that of the fastest change
of picture tone. The highest frequency required for
picture’ tone change is 3 Mc/s in the present system
of transmission, so the spot must be deflected at least
10 Mc/s.

t]

Deftection .

The electron beam which causes the spot can be

deflected by cither an electric or a magnetic field. I

the former method is used, a pair of plates is arranged
as in Fig. 2(a) and connected to a voltage alternating
at 10 Mc’s. This voltage requires to be adjustable

)

The completed unit.

to Cut
By H. C. S,

in order to obtain the right amount of'deflection. In
the event of the latter method being used. coils are
arranged as in Fig. 2(b) and an alternating current of

the righy frequency is passed through them. This
current also requires to be adjustable. The plates

or coils may be external to the cathode-ray tube, making

Corls

R 63y
Hf—
Fig. 3. —Clrcuit of the arrangement : R1 56 k2 1 “att H

R2 10 k2 | watt.; R3 50 k@ variable resistor : ci
100 pF ; C2 50 pF variable trimmer ; C3 50 pF ; C4 50
pF; C5500 pF; C6 500 pF ; V—6F12, 8D3, 377, cte.

a convenient add-on unit practicable. If electrostatic
defiection is contemplated, attention must be given
to the effect of the heavy coating of graphite found
on modern tubes. An inconveniently hlgh voltage
will be necessary to overcome the screening effect - of
this coating, making this method of deflection. more
suited to older and unscreened types of tube.

An Easily-constructed Unit

The photograph shows a unit built by the writer
with its deflector coils in place on the neck of a cathode-
ray tube. This unit has been equally successfully
duplicated by a few friends, and no difiiculty should
be experienced in obtuining similar results. As will
be scen, all of the components and the valve are con-
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Fig. 1.—(a) Normal line structure, and (b) when the
spot is * wobbled.”

tained within a standard coit can.  Tapping the receiver
for the sma!l supply of H.T. and L.T. is the only modifi-
cation needed. From the performance when working
a 12in. tube. it is estimated that there .is ample power
to operare a 13in. tube if required.

The Circuit

As will be seen_from Fig. 2. the unit consists of a
Colpitts oscillator” feeding a pair of deflector coils,
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thus cnabling it to be used with any type of tube. A
miniature valve has bezn used in order to accommodate
the whole within the can.  This is not essential, however,
it more room and a larger screéening box are available,
in which cuse a “* surplus ” VR65 type of valve may be

A
e
3 (O

Fig. 2.— Arrangement of the main components for magnetic
2 Jid )
and electrostatic tubes.

used. The actual layout of parts is not important,
other than cnsuring short conncctions between com-
ponents. This is best accomplished by mounting the
components directly on the valve-holder and using
only the wire ends of them for connecting links. The
defiector coils used finally were a pair of low-impedance
coils manufactured by Aren Radio and Television Co.,
of High Street, Guildlord, designated ** Deflector Coils

TELEVISION

Type WI1.” These were found to be superior to an
carlier and awkward contrivance of heavy gauge wire
and adhesive tape. The component values given huave
been evolved to give optimum performance using these
colls.

January, 1951

Operation

After thoroughly checking the assembly for wiring
errors, heater and anode supplies should be taken
from the set or a suitable power pack, and the anode
current measured, This should vary from approximately
1 10 7 mA according to the setting of the 50k2 ampli-
tude control. At this stage, either side of the trimmer
condenser may he touched, and it this is accompanied
by a change in anode current, satisfactory oscillation
can be assunted. The coils may now be placed on the
neck of the tube, preferably just forward of the elec-
trodes, but in most cases room will only be fourd
between the focus coil and the scanning coils. The
former may have to be moved back a little, and it
current increased by means of the normal locus control.
Next, the trimmer should be adjusted (at some arbitrary
setting of the amplitude control) to set the frequency
of the oscillator to a value such that no harmonics
will cause interference to the picture or sound signals.
This is easily checked by inspection of the picture. 1t
will be appreciated that whilst 10 Mc/s is suitable tor
Alexandra Pualace transmissions. the 6th harmonic
would interfere with those from Sution Coldfield.
so for reception of the latter a frequency about 9.7
Mc/s or 10.3 Mc/s will have to be used. The amplitude
control should now be set at minimum, and the picture
focused as sharply as possible. when the amplitude
control may be increased until the line structure is only
just filled up. This will give the best possible picture,
and any increase of amplitude beyond this point will
actually spoil the definition.

The writer hopes that this short description of an
intcresting technique will spur on those who have built
their sets to get even better pictures, and to .those who
can devote an evening to making a simple unit which
is adaptable to any set.

An Important Educational Aid

CATHODE-RAY Tube Unit B100, with an associated
2\ Time-Base/Amplifier Unit B10I, recently introduced
by the Equipment Division of ‘Mullard Electronic
Products, Ltd., has been specially designed to meet the
needs of educational establishments where a modcrately
priced instrument is required for the demonstration of
A.C. theory and the various applications of cathode-ray
oscillography in modern research.

Although of moderate price, the two instruments
combined electrically embody most of the features of the
higher-priced oscillographs normally used in industry and
rescarch. Among the wide range of demonstrations
that can be made with this combined unit are : half- and
full-wave rectification, magnetic hysteresis, harmonics,
frequency determination, Iissajou figures, smoepthing,
cte. It can also be used for a great variety of tests in
the laboratory.

Another important feature of this comhined instru-
ment is that the amplifier section of the BIOI unit can
-2 used as a general-purpose voltage amplifier without
modification. The frequency response is from 23 ¢/s
to 30 ke/s and a stepped attenuator, in conjunction with
a continuously-variable gain-control, gives a control of

gain from zero to a maximum of approximately 1880 db.

Used in conjunction with the B100 Cathode-Ray Tube
Unit, the vertical amplifier of the Time BasefAmplificr
Unit gives a maximum sensitivity of 25 mV/cm. over a
time-base frequency range from 25 ¢/s to 30 kefs. The
horizontal amplifier of this unit provides a sensitivity
of 100 mV/em.

The Mullard B100 Cathode-Ray Tube Unit is a simple
instrument with its own supply unit. [t embodies a
3in. C.R. tube, which is exposed so that the effect of
magnetic defiection can be demonstrated. Both the
vertical and horizontal deflection sensitivities are
approximately 0.2 mm/V.

NEW POCKET BOOK
EVERY CYCLIST’S POCKET BOOK

By k. J. CAMM
400 pages. 84 pages Indexed Road Routes.
Equipment, Overhauling, Adjustment, Touring,
Records.

Price 7/6. By Post 8/« from
GUORGE NEWNES., LTD. (Book Dept.).
Tower Nouse, Sonthampton Strect, Steand, W.C.2.
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ALL ABOUT AERIALS

The Various Patterns Described, and Polar Diagrams Discussed

.

ITH television spreading quickly across the
W country, a chief interest of every would-be
set owner is the television aerial. and a great
variety of types may be seen on the skyline in many
southern and midland areas. Some of the assemblies
seen on roof-tops to-day would only have been seen
before the war, on the shack of some ambitious ** ham,”
or upon some experimental centre.

This does not mean that there is anything
‘“ amateurish ” about these arrays, but it proves. as in
other fields, that amateurs have helped to bring the science
to maturity, by free interchange of experimental data
in the past. '

This article is intended to show, as far as possible,
some of the basic types of television aerials, and explain
their advantages and uses. It should be borne in mind
that conditions vary widely from house to house, so
that trial-and-error installations are often essential.

Looking over the field, we see plain dipoles, * X
and ** H ” types, *“ V" and inverted ** T > indoor aerials,
three- and four-element arrays, some with folded
dipoles, and even more elaborate stacked three- and
four-element beam aerials. Added to this are tilted.
wire aerials and mains-lead built-in types.

As fuar as possible, Figs. 1 to 5 show the majority of
contemporary styles, and they possess a variety of
mechanical and electrical features.

Dipole

Fig. 1(a) is the plain dipole—regarded generally as
thz basic type, being approximately a half-wavelength
long. and broken at the centre to connect to the down-
tead. It is mounted to a wall, chimney, window or door-

(a) Single (b) Dipote
Dipote with
Reflector
?:—ld

(o) X with
Director

(c) Inverted v’

Fig. 1.—The four most popular types of aerial,

By E. ROULTON

frame. skirting board, etc.. and is, of itself. entirely
non-directional, being constructed of metal tubing,
copper braid, or twin feeder. In fact, most of the other
tvpes of television aerials are developed from the plain
dipole, and its companion, the folded dipole, so that its
properties are well known.

“H” Type

Fig. 1(b) is the popular ** H ™ aerial, being a plain
dipole with a parasitic reflector spaced between 0.1 and
0.25 wavelength behind it. 1 use the word *‘ parasitic ™
to show"that there is no electrical connection made to
it (other than betwesn its two halves), and all the power
it develops is derived from the dipole in front. It can be
regarded as ** reflecting ”’ this energy back to the dipole,
thus greatly increasing the pick-up. The reflector length
is usually 4 or 5 per cent. longer than the dipole. and its
presence ‘"loads ™ the dipole to a certain extent—a
process very similar to two coupled tuned circuits
with mutual inductance between them. Here also it is
well known that one circuit must be detuned to secure
maximum results.

Variations {

Figs. 1{c) and (d) show variations of the dipole and
“ H " type respectively, the former being a piaig dipele
erected and bent so as to have directional properties,
while the latter has a parasitic director. the two being
positioned to give highly directional progerties. (The
.

JC_

=

(f) 3-Etement with

(e) 3-Element with
Folded Dipole

Matching Stub

(9) 3 —Element with
T’ Match

{h) 4-Element with Matching
Stub. (Crosely Spaced’)

Fig. 2.—Elaborations-of the dipole for more remote areas.’
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director behaves in similar fashion to a reflector, but is
placed before the dipole and is 3 or 4 per cent. shorter
in length).

Fig. 2(e) is a ~ariation of the “ H ” type, having a
director in front of the dipole as well as a reflector behind.

.

with
_,Lr A Folded Dipore
(Wigely Spaced )

PRACTICAL

=

(k) 4-Element

L

=

i

] - N

(n) Stscked Pair of
4 - Elements with
Folded Dipoles

{m) Stacked Pair of
3 - Etements with
Matching Stubs

Fig. 3.—MNlultiple clemeni arrays for use under difficult
conditions.

No connection is made to cither element, the downlead
teing connected to the dipole as before. Spacing
tetween clements is the same as with ** H ™ types, but
the directional properties are much more marked than
with the previous types, and the presence of the director
further increases the pick-up and also *loads” the
dipole still more. This type may also be seen with a
folded dipole, as in Fig. 2(I'), this expedient providing
correct coupling to the downlead in view of the heavy
 joading.” Further methods of coupling in use to-day
are the ** Q “-section (a quarter-wave line of correctly-
chosen cable inserted Letween dipole and downlead).
the * T ”-match (similar to the folded dipole but end-
clamps brought further in as in Fig. 2(g)) and the ** End-
fed ** arrangement being similar to the ™ Q -section
tut of diffcrent cable.

Arrays

Fig. 2(h) shows the four-element array, being the same
as Fig. 2(c). but with a further director spaced 0.1 wave
in front. A Q "-section is used to couple the downlead.

Fig. 3(k) shows a similar type but widely-spaced and
using a folded dipole tor correct coupling {rom dipole
10 downlead.

Fig. 3(m) shows two three-clement aerials as in (1),
spaced arproximately a half~wave apart and connccted

“TELEVISION January, 1957
together by *Q "-sections so that the signals add
together,

Fig. 3(n) is similar except that twin four-element

farrays are used as in (k).

Fig. 4(0) is the tilted-wire array, arranged so that the
incoming wave travels up the wire at the correct speed.
1t is highly-directional and extends from chimney (or
gutter) to some distance in the garden.

Fig. 4(p) is a variation of the ** H” type, with two
further reflectors positioned at the sides to provide
further directional properties.

There are mixtures of the above types which do not
warrant special description.

Electrical features of these aerials are given in Table 1.
on page 354 and a brief” description of the parameters
involved should suflice.

Formulae
Forward gain of any aerial=
Reccived signal strength (power) from aecrial
Signal strength from plain dipole erected in sume place
This factor is usually expressed in decibels by the
formula
P2
Forward gain (decibels)=10 loz,, 5

where Pl and P2 are the respective powers reccived by
a plain dipole and the acrial in question.

Iimpedance rtepreserts the coupling value for the
downlead and is usually 20-80 ohms. A downlead of
this impedance should be used with the aerial. N.B.—It
is not dependent upon the length, but on the econducter
sizes and spacings as well zs the insulation material.

The Front to Back ratio is the ratio of maximum (o
minimum response ol the aerial in different directions,
and is a mcasure of its ability to discriminate against
unwanted signals or interference coming 11071 directions

o

Q

o
pVoits)

3
//

\
8.
S
ignal Pick-up

Fig. 6.—Polar diagram.of vision reception only showing
corresponding dipole reading.
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other than that of the transmitter. Contrary to popular
opinion, a wire-mesh screen does not improve results
unless it is very large and covers at least 50 per cent. of
the aerial.

“Yagi ” Arrays
All aerials having ** parasitic > elements and only one
dipole are termed ** Yagi” arrays. and Figs. 2 and 3
“are examples. It is known that this arrangement gives
the highest gain with a minimum of space and engineering.
A serious drawback with highly-directional Yagi
arrays (three- or four-element aerials) is the presence of
a metal supporting mast, guy-wires, etc., and the length
of this must be cut so as to be non-resonant at the
operating frequency. In Fig. 3{m) and (n) the mast is
out of the field of the separate aerials, so that unexpected
directional properties are not encountered. Used in the
wrong place, a metal mast can reduce the forward gain
by as much as 3 dbs.

Materials

Light alloys are generally used in the construction of
television aecrials-——mostly in view of their light weight
and corrosion-free properties. Disadvantages are their
high cost and tendency to whip compared with steel.

Insulation is usually Bakelite where low-impedance
points are involved (dipole centres, downlead connection
boxes. ctc.). or Polycthylene (a waxy substance also used
in downleads) for high-impedance points such as the
extremities of dipoles. where values of 2,000-5,000 ohms
occur.

With closely-spaced arrays, a slight variation in spacing

Transmitter

o .

| 349 ; ”—‘)/4
/

320

Q.
Ratio
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ional,

o
\7
Interferénce

o

/

Sig
\ !

o

A
309 / \ . 2

AN
" \g\l" X\
A

220°

9)

200 =5 160

Fig. 7.—Polar diaéram for signal/noise ratio for Fig. 6,
with equal interferenceé source at 40 degrees.

—such as that caused by wind flexing the elements—may
cause considerable changes in signal strength. and the
result is a certain amount of picture flutter. As closely-
spaced aerials have other disadvantages—poor gain and
overall bandwidth—the best way out of the trouble
seems to be a widely-spaced array.

*“ Humming ” or whistling caused by vibration of

Dipofe with
(° Tr'/{;)/e Reflectors

(o) Tilted S
) Mo L,\/s
Aerigi L;—‘/
1 =%6.Mlang Statron
64" London Station

Twin
Downlead

Fig. 4 (above).—The
tilted wire, and a dipole
with triple refiectors, and
Fig. 5 (right).—A simple
* improvised * aerial made
by extending the con-
ductors of ‘the downlead.

%

.

light-weight tubes in the wind has been overcome by
filling the tubes comprising the aerial with sawdust, rope.
or cven lengths of wire. This noise appcared mostly
down straight chimney flues and was a considerable
nuisance to the set-owner and his neighbours.

In * fringe "arcas, great heights are often necessary,
and the use of guy-wires to firmly anchor the installation
becomes essential.  Usually, in weak areas. the signal-
strength varies directly with the aerial height, and towers
may be used where the base can be firmly anchored,
rreferably in concrete.

Polar Diagrams .

Before fitting any high-gain television aerial, the
relative polar diagram should be studied. This is the
horizontal pattern plotted in signal-strength against the
bearing in degrees. usually obtained by swinging the
aerial against a fixed transmitter and plotting the received
signal. The technique involved is somewhat complicated
and will not be described here. -

Fig. 6 shows a typical polar diagram of a wide-spaced
four-element Yagi array. the shaded portien indicating
directions in which the signal is less than 50 per cent. of
maximum, i.c., more than 6 dbs. down. The ** beam »
of the acrizal is thus the unshaded portion,: termed its
acceptance angle, and the more narrow this angle, the
preater will the aerial discriminate against interference
from other directions.

1t will be noticed that the area enclloscd‘b); the diagram- *

is almost equal to that enclosed by a dipole in the same

Sy




place ; the effect of the reflector and directors is to
increase the power of the dipole in one direction only,
leaving the total power integrated over space the same
as before.

In Fig. 6, then, the curve may be regarded as fixed
to the aerial ; rotating the acrial rotates the curve but
leaves the background of 0 deg., 20 deg., 40 deg., etc.,
unmoved. Assuming that the transmitter lies along the
O deg. line, then rotating the aerial (and the curve) so
that its maximum point lies on the 0 deg. position means
that the reccived signal is 700 millivolts. This is read
off the scale in Fig. 6 where the curve crosses the 0 deg.
line. The reception from any other direction is equal
to the voltage read off on the scale where the curve
crosses that particular angle ot direction, assuming one
s looking down upon the aerial from above.

Suppose, then, that interference (of equal field strength
to that of the signal) from a garage, for example, comes
in from the 40 deg. direction. The curve crosses the
40 deg. angle on a circle of 110 millivolts. Signal to noiss

L 700 : i SN
ratio is thus 110 = 6.4, with the aeria! pointing towards

the transmitter.
Rotating the aerial 10 deg. round means that although

TABLE |

Forward k

Impedance Gain :

(a) 70 ohms 0 dh. :
(h) 50 ohms 4 db. 3
(c) 70 ohms —3 db, L
(d) 60 ohms 6 db. 3
(¢) 20 ohms 7-8 db. :
(x 3.5 yrith stub) :

(f) 70 ohms 8 db. 3
g 50-100 ohms 7-8 db 4
(h) 35 ohms 8 db. :
(x 2 with stub) :

(k) 70 ohms 10-11 db. 1
(m) 50-100 ohms 10-11 dh. s
(m) 50-100 ohms 13-14 dh.
(0) 50 ohms 10 db. 5
(p) 30 ohms 5 dh. :

U NN OP T

the 0 deg. line now cuts the curve at 630 millivolts, ie.,
only 680 millivolts of signal is picked up, the 40 deg. linc
cuts the curve at only 80 millivolis which now equals the
strength of the received interference.
The signal to noise ratio for this new position of the
Q

" 630 1 . s .
acrial is thus = 13.5, an increase ol nearly twice

50
the original.

This is shown in Fig. 7 where signal to noise ratio is
plotted against acrial direction for an interference
source at 40 deg.

So far, only the response to one particular frequency
has been considercd, and Fig. 8 shows the radiation
patterns for sound and vision on one particular aerial
(in this case a three-element type), and the presence of
large lobe for the sound is because the aerial resonates
at the vision frequency.

For the two polar diagrams to be alike the aerial
would have to tune to a point somewhere between the
two frequencies, and special measures have to be taken
for an aerial to operate with high-gain over a wide band.
The usc of 405 lines and single-sideband transmission
helps considerably in achieving satisfactery high-gain
television aerials in this country. An aerial of this kind
may be likened to several coupled-tuned circuits ; the
degree of coupling represents the spacing between

354 PRACTICAL TELEVISION
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clements and the tuning of ¢ach. circuit corresponding
to the lengths.

It will be seen from Fig. 6 that minima exist dn the
50 deg. and 310 deg. lines, and that the front/side ratios

. 700 — 14 and 700
T 50— P00

It the noise lies in these directions, then operation of
the aerial in its 0 deg. position secures maximum signal/
noise ratio. However, if' it arrives from the 40 deg. line,

= 7, respectively.

340° 600 20°

Fig. 8.—Polar diagram for sound and vision en a
3-element array.

then reference to Fig. 7 gives 350 deg. as the optimum
position, and on Fig. 6 gives 680 millivolts for 350 deg.,
which is only 0.4 dbs. below 700 millivolts ; 350 deg. is
therefore the opfimunt direction for the aerial. Similar
calculations may be made for other noise positions.
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CASTLE WORKS

Why you should

MODEL 63
FRINGETYPE | T
TV AERIAL

s .

Thisaerial has been designed for maximum forward
gain, broad bandwidth and a narrow beam. In
“fringe '’ areas, it will give a stronger signal,
better quality and, because of its sharp directivity, reduce
unwanted interference to a minimum. Robustly constructed
and weatherproofed, the Aerial will withstand the roughest
gales.

Model 63 (narrow spacing) complete with 10ft. mast, £10. 0.0
Model 63 (rnarrow spacing) complete with |6ft. mast, £11, 8.0
Model 63A (wide spacing) complete with 10ft. mast, £10.10.0
Model 63A (wide spacing) complete with 16ft. mase, £11.18.0
Modzals #3 and 63A can be supplied as an array with mast
head bracket, but without mast, chimney brackets, etc., as
follows :—

Model 63X (narrow spacing) aoD £6.7.6
Mode! 63AX (wide spacing) a0 £6.17.6
All the above types can be supphed for various channels.

Ancther {otialites

THE AERADOOR
MODEL 65

The Modet 65 1s an indoor
tetevision aerial which will
give excellent signal pick-up
in local areas of the trans-
mitters. It has a telescopic rigid element and a
flexible element, both of which can be adjusted
to the channel required. Finished in mottled
brown and chromium. The companion Model 6%
has two flexible elements and both types are
supplied with 5 yds. of coaxial or Twin-feeder
lead-in cable.

Model 65, complete with coaxial cable

lead-in .. £1.8.86
Model 65A, complete with twin feeder

fead-in ... £l. 8.6
Model 66, complete with coaxial cable

lead-in 16.6
Mode! 66A, compiete with ewin feeder lead- m 16.6

ﬂ

A new comprehensive, fully illustrated
catalogue of AERIALITE products is
now available. Send for your copy now.

AERIALITE LTD,,

STALYBRIDGE CHESHIRE

MULTIMETER

MADE I ENSLANG

THE

CKET

MULTIMETE

TAYLOR’S nrew pocket size multimeter is thz
first instrument in the inexpensive field that
has been spe cifically designed to provide all the
following fea tures:

Z E

VOLTAGE 0-6-30-150- AC
2 & 300 volts =
ﬁ EEENDES CURRENT 0-30 mA.-}D&C
300 mA.-3 Amperes. i
-
CIRCUIT Self-contained  battery., o
TESTS quick continuity te-ting.

Precision built moving-iron
movement, designed to stand
up to everyday use.

» RELIABILITY

No complicated switching.
Foolproof range selection by
plug and socket.

» SIMPLICITY

Small .. compact...handy
CONVENIENT - 0o C without sacrifice of
periormance.

POCKET SIZE Size: 32/3x 31/12 x [7/19 ins.
Weight: 8 ozs.

The ideal instrument for elec-

tricians, garage hands, amateurs,

students and beginners in radio.

List Price

TAYLOR ELECTRICAL INSTRUMENTS LTD.

419-424, Montrose Avenue, Slough, Bucks, England.
Telephone: SLOUGH 2138t (4 lines).
Grams and Cables: TAYLINS, SLOUGH.
Other products include: SIGNAL GENERATORS, VALVE
TESTERS, A.C. BRIDGES, CIRCUIT  ANALYSERS,
CATHODE-RAY OSCILLOGRAPHS, HIGH AND LOW
RANGE OHM-METERS, OUTPUT METERS, INSULATION
TESTERS, MOVING COIL INSTRUMENTS,
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SPECIAL COFFER

of the famous

« BURGOYNE”
SOLDER GUN

ON GENEROUS H.P. TERMS for a
LIMITED PERiIiOD.

YOURS for ONLY 20/- DOWN
and 6 monthly payments of 7/-!

This Solder Gun, ruggedly built for long life and trouble-free
operation, will save you those embarrassing eleciricity hills,
because it is only * on » while you are actually soldering a joint,
NO risk of picking up the ** wrong end.” - NO solder dropped ahout.
NO moro scorched tahles. ALL the heat at the joint. NOQ heat
wasted. NO risk of the iron becoming live. Scientifically

balanced for case of handling.
CASH PRICE 52/6

Send your 20/- to-day and

make sure of YOUR GUN
The «“R3515"”
21-valve Radar receiver ideally

suited to the ccnstruction of
an imexrensive television re-
ceiver, The six-stage 1F
amplifier is on a freguency
of 14 M/c and kas sufficient
bandwidth to produce
excellent definition picture.
The space on the chassis is
such that the complete receiver
can be constructed as one unit
{excluding power supplies)
end it makes a compact
arrangement.
Circuits provided.
(See arlicle in ** Short-Wave
Listenar,” May, 1950.)

i KOV
/ * BERAND NEW
u7 (in crates) £3.EGS. |
q Carr, Paid
SEND for DETAILS of our HIRE-PURCHASE
plan on

“VIEWMASTER” COMPONENTS

Start Building this
magnificent Receivertlo" £5 D OWN

AMERICAN TYPE LONG- BEAM FOCUSING

TORCH

400ft. range

Fulily uay S ¢y pull-outloop.spare
4§ bulb in container
in base.

Nickel -plated Complete with
U2 hatteries and bulbs, Ideal Type B
for all-year-round usc in . 7 Post
home, workshop, garden 1 2/1 1 os

Eminently suitable for motorxst, or cychst Free

ROTARY POWER UNITS

This month’s <nip

R1355 Tglese uﬂnits ;14\0 mtltlo ‘h 400 rg gutﬁut
at a rating of 45 watts, when used on
BRAND NEW D.C.
For that inexpen- For t.hose having gear which cmploys a
sive Television 400 ¢/s power unit, this alternator

“111 provide the solution of unmodiﬁed
operation. £4 Carr.
RR ~\\l) NEW Paid)

| R53y 5216

MAIL ORDER SUPPLY CO.,
The Radio Centre,

\Voll-' oo ERGUNS

OFF - STRAIGHT EASY-
GRIP HANDLE

a\
TPE S il PERFECT CONTROL
o QUICKER HEAT UP
= e LOCALISED HEAT

LOW CURRENT
CONSUMPTION
MAINTAINS CORRECT
HEAT
A WODEL FOR EVERY
FURPOSE

GLETRIC vans.

Obtainable from all (eading tool
merchants and factors. - Write for
FREE “iltustrated technical literature.

WOLF ELECTRIC TOOLS LTD.,
HANGER LANE, LONDON, W.5.

M-0-S

33 Tottenham Court Read, London, W.1

ELEVISION
RANSFORMERS
é< CHOKES

In choosing componenis the
amateur constructor MUST have
rehablluy and quality as his
“safeguard ”’ to success. That
is why “*“SOMERFORD " com-
ponents are outstanding in the
field ol home-built televisors.

(SARDNERS Rapicp

SOMERFORD, CHRISTCHURCH, HANTS.
Telephone : Christchurch 1025

Please send me details of components for home-built
televisors.
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- Making a Mains Transformer

. Practical Design and Constructional Details
By R. F. SCARISBRICK

r I YELEVISION enthusiasts building theit own
receivers find, when they come to purchase a
suitable mains transformer, that the commercially-

made article is an expensive item usually running into
several pounds. Apart from this, the standard ranges
available often do not include one exactly suitable for
their requirements. The only alternatives are to have one
specially wound to specification, usually at extra cost, or
to use two transformers giving the requxred combination
of w1ndmgs

There is, however, no reason why the constructor
should not tackle the job of making his own. It is not
suggested that the construction of a mains transformer is
a simple matter or one to be undertaken in an haphazard
manner, but providing the few simple rules of design
and construction are carefully observed, a home-
constructed transformer should compare favourably
with the commercially-made article. The cost will
certainly be lower, and the constructor achieves a pride
in the outcome of his work.

This articie explains these elementary rules in a
manner easily understood, enabling the reader to design
and construct an efficient transformer to suit his particular
requirements. The directions given are equally applic-
able to the re-winding of an existing transformer. Later
in the article a worked-out example of design for a
transformer of standard type is given, suitable for an
average receiver employing the popular VCR97 tube.
This also serves to assist the reader in understanding the
principles explained.

Design Considerations

The first step is to determine the size of the magnetic
core required. As most constructors know, transformer
cores are built up of laminations, which are thin pieces
of $pécial iron about .015in. thick. These are assembled
in’'staggered formation to provide a complete magnetic
field for the transformer windings. Laminations are
obtainable in various stock sizes and shapes, and a
suitable size must be chosen according to the output
rating (or wattage) of the transformer and the dimensions
of the windings. “Fig. 1 depicts the two most common
types of lamination used in modern radio transformers,
and either type is suitable for our purpose.

Before choosing the laminations we must determine
the permissible minimum size of the corc, which is the
wider limb (A) which passes through the centre of the
windings. The cross-sectional area of this core (ie.,
the width A X total thickness of the stack of laminations)
is determined by two considerations—the frequency of
the supply mains and the total wattage of the trans-
former. For 50-cycle mains this area is calculated from
the following formula :

4/ Total wattage output
5.6

For mains of a higher or lower frequency the iron area
shou!d be decreased or increased respectively, in inverse
proportion to the frequency. The core area thus
obtained must be increased by 10 per cent. to allow for
the thickness of insulation which will be found on one
side of each !amination. In using the above formula

A=

’

the * total wattage output ” means, of course, the sum
total of the wattages of the required secondary windings.

The next step is to ascertain the correct number of
“turns per volt,” which, when calculated, will be used
to determine the number of turns on the primary and
secondary windings.. For this we have to use another
formula :

100,000,000
444 X F X ¢
¢ is the required total magnetic flux of the core, calculated
by multiplying the cross-sectional area A by the magnetic
flux density. For ordinary radio and television trans-
formers this flux density may be taken as 60,000 (lines
per square inch). '

We have now calculated the minimum cross-sectional
core area which we can use and the number of *‘ turns
per volt » required, but before we can choose a suitable
size of lamination it is necessary to determlnc the amount
of space required for the bobbm and wmdmgs This.
in turn, involves selecting the correct gauge of wire and
calculating the number of turns for each wmdmg

Turns per volt = in which the factor

Calculation of Windings

Commence with the primary winding. The wattage
of this will be the same as the total wattage of the
secondaries, which has alrcady been calculated. The
voltage of the supply mains being known, the full load
primary current can be obtained by Ohms Law. From
the wire table (columns 1 and 2) select the correct gauge
of wire., The number of primary turns is found, of
course, by multiplying primary voltage by the ‘ turns
per volt ™ figure., If it is intended to provide mains
voltage tappings on the primary, the turns for the
sections between tappings are ascertained in the same
manner. The cross-sectional area which the primary
turns will occupy can be calculated by reference to
column 4 of the table Each of the secondary winding
areas can be obtained in the same manner, as the desired
voltage and current of each is known. For E.H.T.
windings, although a 5§ mA rating is ample. it is not
advisable to use a gauge finer than 40 S.W.G.,or frequent
breaks are liable to occur in winding. The number of
turns calculated for ihe secondary windings must be
increased by 5 per cent. to allow for voltage drop under
load.

By adding the total winding areas together we now
know the total space occupied by the wire, but no
allowance has yet been made for the thickness of insula-
tion between each layer and each winding, or for the
space occupied by the bobbin. Allowance must also be
made for the “ space factor” of the windings, which,
if not taken into account, will cause trouble later on.
The figures given for winding areas in column 4 of the
table indicate the number of turns which can be accom-
modated provided the adjacent turns and layers are
tightly and quite evenly wound. In practice it is almost
impossible to achieve this no matter how carefully
the work is done, as the turns per layer always work
out fewer than were expected, and there is an unavoidable
tendency for the layers to develop a sllght bulge on the
flat sides of each turn.
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Another point is that when winding it is advisable to
leave a margin at each end of the layers, otherwise the
end turns may slip down-the edges of tie laver, with
consequent risk of insulation breakdown. The con-
structor winding his first transformer would be well
advised to leave a margin of 3/16in. minimum at each
end of the layers. Further space must be 2llowed for
the screen between primary and secondaries, and tor the
final outer covering of the windings.

S.W.G. WIRE TABLE

"
Current |
Wire (amps.} Advised Turns Yds
size, at 2,000 wire per per
S.W.G. Jamps./sq.in., covering = sq. in. 1b.

()] 2) ) (4) [©)]

14 10.0 DCC. | 139 17.16
I5 8.1 . 172 21.23
16 6.4 " 213 26.86
17 5.0 o 232 35.00
18 | 3.6 = 376 47.60
19 DS Enamel Sol) 48.66
20 2.0 = 680 85.0
21 1.6 o 865 107.6
22 1123 4t 1,110 140.6
23 0.91 5 1,510 191.6
24 [ 0.76 0 1775 | 228.3
25 0.63 . 2120 | 257.3
26 0.51 } . 2,560 340.0
27 0.43 o 3,120 410.0
28 0.35 - 3,760 503.0 |
29 0.29 . 4390 | 596.6 |
30 0.24 = 5380 | 716.6 }
3t 0.211 o 6,060 820.0
32 0.183 3 6,800  ©33.3
33 0.157 n | 7900 1100

34 0.133 - 9,610 1300

35 0111 . | 11,250 | 1556

36 0.091 g | 13,450 1903

37 0.072 . 16,400 | 2380

38 0.056 o [ 20,400 3056

39 0.031 - 36,864 4066

40 0.020 43,390 4766

To allow tor all these factors, the total of the cross-
sectional winding areas as ascertained from column 4
of the table should be increascd by 100 per cent. This
sounds a large margin, but will prove to be none too
much in practice. 11 the transtormer is to include an
E.H.T. winding the area should be increased by [50
per cent. as the high peak voitages call for a greater
margin of safety in the insulation.

At last, then, we are in a position to choose stitable
laminations. The centre limb (A) should be as near to
square section as possible, rather than rectangular, as
this reduces the amount of wire required to enclose a
given magnetic ftux, and makes for a better-proportioned
bobbin for winding. The width of the outer limbs (B)
is not critical, but should be about half' of the centre
limb. Suitable standard laminations are obtainable from
many good radio suppliers or, in case of difticulty, from
manufacturers, such as Messrs. Joseph Sankey & Sons,
Ltd.. Bilston, Statls ; Messrs. G. L. Scott & Co., Ltd.,
Shotion. Chester ; or Richard Thomas & Baldwins,
Ltd., Cookley Works, Brierley Hill, Stalffs.

If it is intended to purchase a ready-made
bobbin for the windings, obtain details of the
stock sizes available before ordering the lamina-
tions to ensure that the bobbin can be suitably
matched to the laminations chosen. Bobbins of
paxolin or similar laminated plastjc material are the
most suitable and are obtainable from several sources,
among which are Messrs. H. Clarke & Co. (Manchester).
Ltd., Atlas Works. Patricroft, Manchester, and Messrs.
Armand Taylor & Co., Ltd.. Marsh Road, Pitsea, Essex.
Although it is possible for the constructor to make his
own bobbin from sheet paxolin, it is difficult to make a

strong job of it, and the writer advises purchasing one
ready made.

The correct gauges of wire have already been chosen
for the windings, but it is necessary to know what
quantity of each to purchase. Copper wirc is expensive
and it is wasteful to buy too much. On the other hand,
it is annoying to run out of wire part-way through the
job, and it is desirable to avoid joints. By measuring
the “average™ length of one turn at the centre of
the approximate position of the winding, the total
Jength of wire required can be assessed fairly accurately.
Reference to column 5 of the wire table enables the
necessary quantity to be calculated. Allow a few
ounces to spare.

Method of Winding

It is usual to wind the primary on first, followed by
the H.T. secondary and, lastly, the hecater windings.
The E.H.T. winding, if any. should be between the
primary and H.T. secondary. Heavy duty heater windings
should be left until last.

The bobbin should be supported on a wooden jig
(Fig. 4) consisting of a core with end cheeks to support
the flanges, otherwise there is a slight tendency tor the
latter to bulge as the winding progresses. Winding of the
lighter gauge wires can be done on a lathe at siow speed
or by a hand drill held in a vice, but it will be found
necessary to put on the heater windings by hand.

The ends of the windings are covered with short

Sheet
g >/~'/'bre
Copper I’ I ! " ' Copper
Forl P
‘ SIS = Foil

Fig. 2.—Method of insuiating the screen.

lengths of good quality sleeving and brought out through
holes drifled through the end flanges and cheeks. Pro-
viding the holes are not too neat a fit for the sleeving
it is a simple matter to remove the cheeks when the
windings are completed. Apart from the tirst hole, the
remainder cannot be drilled until the exact positions
are known, as and when each winding is finished. Be
sure that the leads are not brought out in a position
which will cause them to foul the laminations when

e

5 gl LB 2

Fig. 1.—Two popular types of laminations.
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assembled. - If it is intended to mount terminal strips
on the transformer clamping brackets, arrange as far
as possible for the ends to emerge in positions con-
venient for connection.

Completely fill the first layer of the primary winding,
leaving no margins. Take care to wind as evenly as
possible, keeping a fair tension on the wire, and avoid
letting turns overlap. Don’t rush the job. Irregular
winding on one layer makes it more difficult to put
the next layer on evenly, and the irregularity becomes
worse with successive layers. Feed the wire with finger
and thumb, keeping an even ‘tension and smoothing
out any kinks as the wire goes on. After completing
each layer, give it a quick coat of insulating varnish
and before it dries cover with one layer of strong thin
paper. Apply a further coat of varnish over the paper.
Continue the winding to the required number of turns
and temporarily secure the last few turns with adhesive
tape. Drill a hole for the sleeving as close to the last
layer as possible and bring out the end of the winding.
Leave plenty to spare for connection and wind the
loose end of the wire round the sleeving. which will
retain the tension and prevent the ends impeding the
winding operation. Unless different-coloured sleeving
is used for each winding. identifying tags should be
attached to the leads. .Apply a coat of varnish and cover
with two thicknesses of strong paper and one thickness
of thin sheet fibre, secured with adhesive compound.

The next step is to fit the primary screen, which
consists of a layer of thin copper foil. over the sheet
fibre, with §in. overlap at the ends. Cut the foil }in.
narrower than the bobbin width to provide a }in. margin

Fig.. 3.—A
typical
transformer
bobbin.

at each side. Cover the screen with a further layer of
sheet fibre, and lin. of this must be inserted between
the overlapping ends of the foil to prevent electrical
contact. This is important, otherwise the screen would
be in effect a complete closed circuit of low gesistance
#nd would ruin the transformer. Fig. 2 shows clearly
the method of fitting the screen. Solder a thin flexible
lead to one edge of the copper, insulate it with sleeving

Y~ B0bbin _—1

i
\ Flanges )

End Cheeks —
Fig. 4.—Assembly of the winding jig. -

and bring it out through a hole in the flange. Take
care to fit the screen and sheet fibre as tightly and neatly
as possible, securing the overlapping ends with adhesive
compound. Before proceeding with the next winding
apply more varnish and two layers of stout paper, with
a further coat of varnish.

The E.H.T. Winding

Particular care and patience are necessary with the
E.H.T. winding in view of the fine wire used and the
need for perfect insulation. With this winding it is not

CALCULATION DF WINDING AREAS, WIRE GAUGES,
AND TURNS REQUIRED.

At3T.PV. CJS.
Windings Current | SSW.G. Total area
(amps.) turns (sq.in.)

Primary 250v. (120.8W.) .48 26 750 .29

H.T, 350-0-350v. .. .15 33 12,200(C.T.)| .28

E.H.T.2,500v. .. 0o .005 40 7,875 .18
E.H.T. rect. 4v. .. 1.00 22 124

Tube heater 4v. C.T. ..| 1.00 22 12} 10

H.T. recr. 4v. .. .. 2.50 19 121 .

Valve heaters 6.3v. 6.00 16 20

Total aclual wire area .85

possible to lay the turns accurately side by side, but
it should be done as evenly as possible, working smoothly
across the winding area. Apply varnish liberally,
particularly to the edges of the layers, to prevent any
possibility of turns slipping. and cover each layer with
three thicknesses of strong thin paper, well, dried
beforehand. Good insulation is absolutely essential,
as the potcntidl difference between adjacent layers of this
winding is very high.

Watch carefully for kinks occurnng, as, if undetected,
they will fracture the enamel insulation. If a break occurs
make a carefully soldered joint, coat with varnish. and
enclose it in a small fold of insulating tape before
proceeding. When the winding is completed, msulate
the last layer as at the commencement with two layers
of paper well varnished and a layer of fibre sheet. As
the wire of this winding is very fragile, the leads brought’
through the flange for connection should consist of a'
few strands of flex soldered to the ends of the winding.'
Keep the E.H.T. leads well spaced from each other and
from the other leads of the transformer.

H.T. and Heater Windings

The H.T. winding presents no particular difficulty,
as with patience the turns can be wound evenly and
closely without overlap. At the centre-tap twist a long
loop in the wire and bring it out through the sleeving.
Interleave and varnish each layer as with the previous’
windings, using two thicknesses of thin paper between'
each layer. Cover the winding, as before, with sheet'
fibre, closely fitted.

As the heater windings consist of comparatively few
turns it is permissible to put two separate windings on
one layer if the gauges of wnre used are similar. Separate’
the windings by at least 4in. and carefully insulate with’
sleeving where the end leads cross the turns of the
winding. Use a separate layer for E.H.T. rectifier and
C.R.T. heater windings, keeping them widely spaced,
with the ends of each winding brought out through
opposite flanges to avoid cross-over. After varnishing
insert a layer of fibre insulation. The main heater winding,
being of much thicker wire, should be left until last
and wound as a separate layer. A useful tip to secure

(Concivded on page 376)
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S the recciver employs staggered tuning to provide
A the required bandwidth, it is now necessary to
adjust various coils on either side of 45 Mc/s
The core ol L4 should therefore be unscrewed 11 turns,
and that of L2 1 turn. The core of L3 should be given
about half a turn out, and ail sound coils (L6, 1.7 and
1.8) adjusted for maximum sound output with the coil
of L1 unscrewed only a fraction. I the picture is now
brightened, and contrast correspondingly reduced.
it should be well detailed, although perhaps not at its
best. To obtain maximum detail, use should he made
of the test card C which is broadcast every morning
(except Sunday) between 10 a.m. and Il am. An
endeavour should be made to obtain each of the central
ruled squares clearly, without any white line following
the right-hand large white line. All the white ruled
squares on the background should be truly square
and of equal size (adjusted at the time base), and the
correct setting of contrast and brilliancy will permit
each ‘of the central blocks to stand out ¢learly from
black up to white.

With a Signal Gencerator

The most satisfactory method of lining up calls flor
a good meter in addition to the generator. The anode
circuit of the video amplifier should be opened and a
meter shunted by a .001 1F condenser inserted. A
range of about 20,30 mA is called for.. An alternative
is to usc a meter with a {ull scale of 1 milliamp con-
nected in series with cathodc of the diode rectifier.
Finally, the tube itself may be used, making all adjust-
ments to obtain maximum black and white horizontal
bars—hceping.the input and britliancy down to maintain

The protecring glass

front is held on by

any desired method—

metal clamps, springs,
elc.

PRACTICAL TELEVISION

January, 19351

PW. TE LEVISIQ

Sutton Coldfiekd D4

the black and wkite bars of equal width. Peaking
frequencics for the coils are as follows :
L1—4525 Mce's
L2—48 » L6—41.5 Mc's
Vision L3—46 - Sound L7—41,5 |
L4-—49 ' L8—415
L5—45 »

Sutton Coldfield

The above frequencies are, of course, for the London
transmicter, and for the Birmingham frequency alterna-
tive cotls are required. In addition to the circuit as
already shown, one or two extra coils will be needed.
Qutside the * swamp ’ area only one extra coil is neaded
and this is inserted in the cathode circuit of V4 as shown
in Fig. I, its exact position
being on the side runner of the
chassis as shown in Fig. 2.
Note that it is inserted beiween
the bias and feed-back resistor.
At closer distances. or where

sound break-through is experi- Rz
enced on
similar
in the

vision, a flurther
coi! should be inserted 7ap
cathode circuit ot V3.

NEF ]
nE
T IS

s é

Fig. 1.—The rejectar
circuit in the fourth stage.

Fig. 3.—This view of the receiver shows
the vision and sound stages, and the
clean appearance of the chassis.

1
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tails and Lining-up

The 222 resistor may not be needed. The Suiton
Coldtield frequencies arc i3 roHows :

L1—29  Mc/s 1.6—358235 Mc’s
L2—6!1.75 ,, L7-—38.25
13—60 v Sound 1.8—58.25 |
Vision L4—61.75 | 19-58.25
1559 1 (Rejector)

It will be noted that the two ends of the coil are
marked E and G, and experiments may be carried out

— by changing round the

y T~ @ rclative positions of all
/ = . three connections to the
© coil to obtain the desired

L separation according to

= reception conditions in the
¥ various localities. Prob-
ably the best results will
be obtained with R18 and
C15 joined to the tapping
point, and R17 to end L.

—

Rejector Coil

73p op Cod— A small point may be
/,;,/7 o iy mentioned herg in connec-
A [ tion with Lé—the sound
e L 1 input coil. As shown in

e
Q Ve, the theoretical diagzram in
s - the July issue. this has no
e ¢ core. In some localities
. _— this will be found quite in
~p°’"thc é‘fﬁag‘}%’“”o" order, but in some cases a
slight modification may
Fig. 2.—Practical arrange- be made to this particular
ment of the rejector circuit. coil. Firstly, the core may
be inserted and the coil
peaked to provide the maximum sound output. In
other localities it may be lound that.the sound outnut
is not sufficient. An improvement may be effected by
connecting a 47 pF silver-mica condenser across the
coil—that is, from grid to chassis. This condenser is,
of course, in addition to the iron-core.

Queries

There have been one or two queries raised concerning
parts of the complete installation, and these have con-
cerned only minor points which have not been clear to
individual readers.

One major query concerns the use of a 12in. tube.
The scanning power of the receiver as designed will

a,

Gap:

\L.
=
7

\
N

T

T

Sound Input &
{1 off) Rejector Coils
(See Text)

Fig. 5.—Details of the coils for the Sutton Coldfield transmission.

Aerial Ioput Coil
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Fig. 4.—A cabinct tike this is available from Messrs.
Iallon and Sons for £10, packed flat for transportation,

permit of a 12in. tube being used without any modifi-
cation.  An alternative mounting device will be needed,
of course, and the tube is slightly longer. Brilliancy
should be sufficient, but if it is found that a slightly
greater brilliance is neceded this may be accomphished
by increasing the H.T. supply to the E.H.T. unit. Resist-
ance R44 will thus have to be modified. If it is simply
reduced in value the M.T. applied to the E.H.T. unit
will rise, but unfortunately this point also feeds the
EL33 ontput valve which is rated for a maximum of
250 volts and it will not tolerate too great an overfoad.
Therefore, two separate vesistors will have to be used,
one to reduce the main H.T. line to 250 for the ouiput
valve amd the other to give a tull 300 to the E.H.T. unit.
Care must be taken not to overload this unit in view
of' the risk of insulaiion breakdown, and under all
normal conditions the 7.5 Kv. provided is adequate
for all but aluminised tubes.

— =

V£ Coupling Coil
(< off)

Sound Coupling Coil
{2 off)
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N ATURE’S PHOTOCELL

The Eye and its Response to Television Images

HE human eye has often becn compared in structure
I to a camera. It certainly has the essentials of a
photographic camera. It possesses its lens, its
diaphragm or stop by means of which it exerts control
on the amount of light entering it.  There is the sensitive
screen—the retina—which is analogous to the plate or
film of the camera. Altogether, one might say that the
cve comprises a neat and an expertly-made ultra-
miniature camera designed to work with the utmost
precision.
But here thz analogy comes to an end. Unlike the
cye, the camera cannot give us direct colour images.

Fig. t.—The eye in its natural setting. Note the cornea

(the white part of the eye), the iris (the circular coloured

portion) and the central pupil which is directly in front
of the all-important lens of the eye.

Tt does not alter its focus automatically or control the
amount of light which it receives by a similar automatic
mechanism. Most particularly, the camera cannot deal
with moving images. In such circumstances, all it
produces is a blur. And here. of course, it will be
remembered that a cinema film does not embody
motion itself.  All it consists of is a chain of still pictures
of successive phascs of motion taken at regular short
intervals.

But thz cve has the remarkable power of recording
motion directly, and. for this reason, it functions in the
human or animal body not merely as a focusing camera
but also as a sort of chemical photocell.

We only see the front portions of our eyes, the portion
which is called the cornea. The complete eye, however,

. js like a round ball in shape, having at its rear a cable

of fine nerves (the “ optic nerve’) which proceed
directly to the brain. In the centre of the cornea—the
front or visible part of the eye—there is the character-
istically-coloured portion which is termed the iris, and
right in the centre of this there is the dark spot known as
the pupil. The pupil is not.really dark. It is. in fact.a
window which opens on to the lens of the eye. which
Jatter is held in position by equal masses of fine muscular
tissue at cach side and by means of which it can be
altered in surface convexity, thus enabling the eye to
focus near or distant images. The iris tissue is able to
expand and to contract, this acting as a diaphragm in
front of the lens and permitting more or less light to
pass through the lens.

Notice the eyes of your cat: how, in weak light, the .
iris or eye-diaphragm opens out (o its fullest extent,'
and how. in sunlight, it closes down to a narrow slit.
Our eyes do the same, but they do not clese down to
slits.

Inside the eyeball itself is a clear liguid substance—
the agueous humonr, This exerts an outwards pressure
on the interior of the eyeball. It serves not only to,
transmit the light passed by the eye-lens, but also to keep
the eyeball rigid and the eye-lens taut and firm.

Regarding the Retina

Right at the back of the eye comes the all-important
retina, which, on dissection, takes (he form of a very fine
network of nerve fibres, and from which formation it
derives its name, the Latin refe meaning *“ a net.”” The
retina is the essential recording surface of the eye.
It is not flat like a photographic plate or film. Rather;
it follows the rear curve of the eyeball. There is hardly
a more delicate structure in the human body than that
of the retina. It is not a continuous sensitive film.
On the contrary, it comprises a surface which is made up
of innumerable nerve-endings., There are -~between
five and six million of them all told. cach having its tiny
nerve fibre connecting it to the main optic nerve-bundle.

Kot

Fig. 2.-—A section through the front of the eye. It
depicts clearly the outer surface or * while ” of the eye,
the contractile coloured portion or ‘‘iris,”” and the

‘ pupil ”’ or gap through which the rays of hght are
enabled to pass to the lens which, in this specimen, is
seen as an oval-shaped body Owing to the necessity
of dehydrating the spenmen, the lens structure has
undergone a shrinkage, giving it the appearance of a

fibrous mass.
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Some of these nerve-endingd are more or Jess
cylindrical in  formation. Others are cone-shaped.
They comprise the famous ** rods and cones ™ which are
detailed in so many textbooks. Each nerve-ending acts
as an individual light-cell. Over the entire surface of
nerve-endings flows a somewhat mysterious dye, calted
rhodopsin or * visual purple.” The visual purple is
highly sensitive to light undergoing a sort of bleaching
or chemical change on light-exposure, a change which
may be complete or partial according to the intensity
of the light. This change influences the light-cells of
the retina.  In sympathy with the changes in the visual
purple they send up imipulses to the visual centre of the
brain, which impulses we expericnce as the sensation of
light.

Just how it is done is still one of the mujor mysteries
of physiologv. Nevertheless, it iIs important to realise
the similarity between these tiny nerve-impulses and the
electrical pulsations which proceed from the sensitive
surface of the tejevision camera. -

Visual Persistence

We also realise, after reflection, that our vision must
be a *f grained ” one. because it is made up of the five
or six million separate nerve-impulses which are sent up
to the brain from the retina of each eye. We can under-
stand, also, why the ecye can record motion in a direct
way, because, as an object moves, its focused image
passes successively over a chain of retinal nerve-endings
or light cells, each of which transmit their record of the
object to the brain.  True, it is that the eye is not extra-
ordinarily clever at recording motion, because after «
retinal nerve-cell has been ™ used » or stimuluted. there
is a very slight time-lag before the nerve cell is able to
recover itseliand to become ready for further stimulation.

et o ——

Fig. 3.—A close-up view of a scction of the hack of the

eye, showing the ribbon-like retina. In manipulating

the specimen, the retinal ribbon has become detached
from the back of the eve,

This is the mechanism which gives rise to the well-known
“ persistence of vision;” which, in effect, means that the
eye, having had an image impressed on it, takes about
1/10th second to get rid of that image. Certainly, itis a
defect in the working of the eye. but for us humans it is
a happy defect, for it makes all sorts of visual effects
possible.

Without visual persistence, lor example, there could be
no cinema projection. All we would witness, in such
an instance, would be a rapid succession of slightly
different stilf pictures.  In the same way, screen television
would be impossible, for, in this case, we would not even
witness a series of rapidly-changing still pictures, but
mercly an ultra-rapid succession ol minute poriions of
pictures.

The Rods and the Cones
Returning. however, to the retinal *‘ rods and cones.”

These are both light-cells, but they do not appear (o
have the same functions. They are certainly not cvenly

Fig. 4.—The surface of the retina seen at high magni-
fication. The individual light-cell elements (the rods and
the cones) are clearly visible as black dots. KEach of
these acts as a separate photocell, converting light
cnergy into nerve impulses which are passed to the brain.

distributed in the rctina of the eye. The centre of the
retina consists almost entirely of cones, but as we 20
from the centre to the sides of the retina the proportion
of rods gradually increases, until at the retinal boundaries
the proportion of rods is very much greater than that of
cones.

The true significance of this unequal distribution is
not yet fully understood. It would seem, however,
that the rods are more able to dca! with low intensities
of light, the cones being used only for normal light-
intensities.  Under normal and strong illumination we
are able to discern minute detail. In poor lighting,
however, things are different. The cye cannot pick up
much detail, because not only are the rods more widely
spaced in the retina than are the cones, but they arc
situated more towards the retinal boundaries.

That is why, when we want to pick up as much detail
as possible of a poorly-illuminated object, we bring it
into the centre of our vision. In this case, however, the
eye attempts the impossible, for at the centre of the
retina there are mainly the cones, and these are only
able 10 deal with normal and strong light-intensities.
The result is, of course, an annoying lack of detail,
which no amount of eye effort can improve.

Colour Sensitivity

The eye, like the photographic emulsion, is far less
sensitive to some colours than it is to others. 1t is most
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sensitive to a certain blue-green spectrum band. As the
colour of an object becomes reddér and redder, the eye
decreases in sensitivity to it. That is one of the reasons
why the reddish- and orange-coloured images produced
by the early neon-illuminated television receivers were
so unsatisfactory in point of detail. They strained the
eye. just because the eye wanted detail, and because that
detail lay outside its range of sensitivity.

Another curious feature of the human eye in relation
to television reception is that the actual size of a picture
is related to the ability of the eye to see it in good detail
and clarity. A picture or a scene is obviously made up
of lights and shades. Between the whitest white and
the blackest black, the eye, in good daylight, can
distinguish about 50,000 different tones. this gradual
merging of light into shade being termed the “gradation”
of the picture. An average photograph possesses a
gradation range of more than 100 tones, whilst. in a

Fig. 5.—Here is a highly-magnified section of the optic

nerve., It consists of closely-compacted bundles of

minute nerve fibres whose function it is to transmit the

impulses from the rods and cones of the retina to the
visual centre of the brain.

projected cinema film, this range is reduced to about
60 or cven less.

Now, the facility with which the eye can discern
differences of lights and shades is decreased as the size
of the image screen is decreased. Such is most particu-
larly the case under conditions of low light-intensity.
Hence, for clarity and detail and all-round satisfactory
viewing, it is always beneficial to have the television
screen as large as possible.

Curiously, too, whenever there is motion in a televised
picture, the detail is improved. Even slight motion in a
picture will benefit the detail of an image very consider-
ably.  Or, at least, we might say that such is the apparent
effect of motion in a televised image. There are viewers
who would explain this fact by assertion that motion
gives additional interest and. vitality to the picture so
that the eye (or, rather, its terminal receiving centre, the
braimy automatically donates to the received image
familiar detail which is not actually there. On the
contrary, there are observers who assert that the presence
of detail brings about a very slight coincidence of the
successive phases of the televised picture, so that the
s grain ” of the picture is much reduced, thus enabling
detail to be perceived in sharper outline.

Viewing Conditions

The apparent brightness of a televised picture is
obviously determined by the circumstances in which it
is viewed. In full sunshine you would see little or
nothing of a televised picture. In complete darkness,
the image would appear at maximum brilliancv. There

is, you see, the question of contrast between the light-
intensity of the televised image and that of its surround-
ing conditions. Although, in subdued illumination, a
modern televised picture has very satisfactory brilliance
and clarity, its apparent illumination would be much
reduced in full daylight. This is because the iris or
diaphragm of the eye contracts in strong daylight in
order to permit just the right intensity of light to pass to
the retina. But, in this contracted condition, sufficient
light from a televised image cannot actually get past the
contracted iris to enable the eye to discern it adequately.
A televised image, like any other projected picture, must
always be viewed under subdued lighting conditions for
it to be discerned adequately. Nevertheless, it is clear
that the varying conditions of this ** extrinsic ™ illumina-
tion do not in any way affect the actual brilliance or light-
intensity of the televised image itself. It is only the
reaction of the eye to the surrounding illumination
which gives rise to the illusion of apparen: brilliance of
the image.

Contrast Issential

Contrast makes for good television images. This is
simply because the greater the difference between black
and white, the more rcadily the eye picks out the
boundaries or outlines of these differences. A black cat
lying asleep on a black rug would be a difticult object to
discern on a television screen.  So also might be a white
cat on a white rug. But a black cat on a white rug or a
white cat on a black rug would show up in sharp outline
on a television screen. There is good *‘ contrast,” as
we say, between the cat and the rug in these latter
instances, and contrast makes for clarity in a televised
image. Provided that you have a fair amount of
contrast in your picture, provided, also, that you do not
sacrifice any of the high lights or the bright parts of the
picture, the eye will not usually object to any lack of
detail in the darker portions. But detail in the high
lights must be present, otherwise the eye will interpret the
picture as being flat and lifeless, no matter how much
detail may be discernible in the darker areas.

It is all, of course, a matter for the rods and cones in
the retina of the eve. You will remember that the cones
take the major part in our viewing mechanism. As long
as they are functioning well we do not complain much of
our visual acuity. But if we leave everything or, at least,
the greater portion of our retinal activity to the rods (the
low-intensity illumination light-cells) then our vision
becomes confused and we begin tp complain.

“Permali”

W*E recently attended a preview of ‘* Strength Where

You Need 1t."" the latest industrial film to be made
by Mr. E. Cook. of the Big Six Film Unit. The film,
which lasted 30 minutes. showed how *‘ Permali’* is
made and the important part it played in many industries.
The film was sponsored by the New Insulation Co., the
makers of * Permali,”” which combines both mechanical
and electrical strength. It is used cxtensively by many
well-known electrical companies as well as the National
Coal Board, British Railways, the textile industry and
the British Broadcasting Company.

“ Permali ’ frameworks support and clamp the
inductance coils at the Droitwich transmitting station,
as well as the dipole aerial system used by the B.B.C.
for sending outside television broadcasts to the main
transmitter, because the material does not distort the
delicately adjusted radiating characteristics of the aerial.
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A Lincoln, a Hastings, a Sunderland could no more Hy without its Signaller
than the “Queen Elizabeth” could sail without her Radio Oflicer. Often
flying long distances, the Signaller maintains communications by keeping
in touch with other aircraft and Ground Stations. He is not only a skilled
wireless operator hut also an expert operator of radar navigational aids and
sceret radio devices. To qualily for this fascinating and important career,
vou must first satisty the R.A.F.s high standards of intelligence and physicue.
If you can, you will be certain of N.C.O. rank: and, later on, have a good
chance of gaining a commission.

There are also special opportunities for certain Qualified Pilots,
Navigatars and Signallers who are above the normal age limits far direct entrants.

Fly in the

ROYAL AIR FTORCE

and be trained to lead!

TO :  AIR MINISTRY, (DEPT. P.T.N.9) VICTORY HOUSE, LONDON, W.C2

*Send details of (1) direct entry to Flying Branch (2) special schemes for ex-pilots
and nacigators (give previous rank) (3) special schemes for ex-signallers.

* delele 1100 of these. Applicants from te U.K. only.
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. “THE TELEVISION SOUND/VISION UNIT,

COAXIAL CABLE. Suitable

diameter. P'rice 9d. per vard.
Screened fin. diam. Price 84.

“ per yard. Screened twin, Price
1/« per yard. Twin balanced
teeder. Price 4id. per yard.

\
TELEVISION AERIALS. By
K.A. Combine lichtness with
{ extreme rigidity. Fxamples:

Type U/D Universal fitting
dipole.  Price 30/, W/DR
Wall fitting dipole and reflector. Price 60/-. Please state
Loudon or Birmingham when ordering. All carriage free.

PLESSEY. Yrame transformer type 72001, Price 18/6. Liue
transfornier, type 72000. Price 21/3. Focus wmagnets.  Triode
or tetrode, please state which.,  Price 19/6. !

LINE AND FRAME SCANNING COILS.  Prand new, Ly well
lmown manufacturer.  Suitable for din. or 12in. c.r.’ tubes.
LASKY’S PRICE 14/6. Plus 6d. postage,

WHY VIEW IN'THE DARK ? Tliminate cye strain. Tele-
vision filters, 9in., 13/6; 10in., 18,-: 12in., 21/-. .
FILTER 'LENS. 9in. or 10in. Price 89/-. Carriage and
packing 5/« extra.

TELEVISION MASKS WITH FITTED ARMOUR PLATE
GLASS. LASKY’S PRICE 21/- the pair. DPostage 2/- extra.
12iu. ARMOUR PLATE GLASS. LASKY'S PRICE 4/11.
Postage 1/- extra. 9%in. ARMOUR PLATE GLASS. LASKY'S
PRICE 3/6. Postage 1/- extra,

for television. Screened jlin.-

- THAT NEEDS .NO CONVERSION.”

-

Uses 10 of the latest type miniature valves., Specification
and line up: Vision. 3 R.F. stages with GAM6's. bet.
and int. suppr. GALS.  Syn, Sep. 6AMG. Video out put GAMG.
Sound 1 3 RUF. stages with 6AMG's. Det, and int. suppr.
6ALS.  Round ocutput 6AMG.  Size of unit: 10in. x 4iin.
X lin.  Cirenits and full data supplied with each uait.
Remembher these are hrand new manufacturer's surplus amd
not  Ex-Government. COMPLETE  WITH  VALVES.
LASKY’3 PRICE £6/13/3. Curringe 2/6 extra. Mode!l A—
Lomdon, B—DBirnungham. Send 6d. tor a copy of 1ull data
dealinz with this vuit.

*Phone . Cunningham 1979 and 7214,

LASKXYQS BA“]‘59 LONDON, W.g.

370, HARROW ROAD, PADDINGTON,
(Opposite Paddington  ospitely
Huosira : Mon. to Sat. 930 am, to 6 pam. Thurs, hatf-day.

send a 28d. stamp with your nate and address for a copy of onr _current Bulletin. We have larce stocks of new surplus
radio components, valves, transformers,:ete.,

details of which are given in oir Bullerin.

N
<WDEN TRANSFORMERS
AND CHOKES

UNSURPASSED %% %
FOR '

RELIABILITY
AND

EFFICIENCY

The Potted Compgund Filled type shown are

particulariy suitable for Television equipment.

Supplied to many prominent manufacturers.
Specified by the leading journals.

Sendfor Catalogue No. PT X for further particulars

WODEN TRANSFORMER CO. LTD.
MOXLEY ROAD - BILSTON - STAFFS

PHONE: BILSTON 41959

G.8.V. AERIAL ARRAYS

. whether designed for the television viewer, the
transmitting amatcur, or commercial telccommuni-
cation, are constructed in a special lightweight atloy
and are rustproof and virtually incorrodible.
Famous names demand quality, and amongst thosc
to whom G.S.V. uerials have been supplied are
G.E.C.. Pye, Decca. Murphy, Mullard. P.O. Radio
Laboratories, Burndept, G.P.O. Engineering. English
Electric, the Home Oflice, for a diversity of applica-
tions ashore and afloat.

We shall be very pleased to send a copy of our
Television Brochure, which fully describes and
illustrates the complete range of T.V. aerials, with
installation notes and advice, upon request.
Current prices, inclusive o'f packing and carriage :
TVFL Folded dipole. reflector and two

directors with 10ft. mast and

staved boom .. aq .. {810 0
TVTL  Folded dipole. reflector and

director, complete with 6ft. mast {6 10 0
TVRL Folded dipole and reflector, 61,

mast N oa oo .. 4510 0
TVH Standard H, .25 spacing, with

10Mt. mast oo aa .. £ 1 0
TVG Ground-plane for roof-space

mounting .. . .. £117 6
TVD Standard  half-wave  dipole,

various fixings .. .. .. £117 6

C.S.V. (MARINE & comMERcIAL) LTD.,

395, HIGH STREET, CHATHAM, KENT
CHAtham 3253/4
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Amateur TV Broadcasts

FTER repcated requests the
4 P.M.G. has at last authorised
the use of special bands for the sole
use ol amateur television broadcast
experiments. Provisionally the bands
allocated are 2,300 to 2,450, 5,650 to
5,850 and 10,000 to 10,500 Mc/s.
Full conditions of the appropriate
licence have not yet been worked out,
but we understand that two or three
amateurs have alrcady built experi-
mental equipment which has been
operated very successfully on closed
circuit, and in one instance a public
demonstration has been given at
which personalitics ot the B.B.C.
were present and commented very
favourably upon the results obtained.

Broadcast Receiving Licences

'].‘HE following statement shows
the approximate number of
hicences  issued during the year
ended October 31st, 1950 :
Region Number
London Postal ok 2,335,000
Home Counties 1,642,000
Midland 1,732,000
North-eastern 1,893,000
North-western 1,597,000
South-western ' 1,061.000 .
Welsh and Border
Counties 728,000
Total England and

Wales 10,988,000
Scotland a g . 1,123,000
Northern Ireland ., 206,000
Grand Total 12,317,000

The above total includes 511,150
television  licences.

Brimar Open New Faetorics
IN an effort to increase output to
meet the steadily growing demuand
for Brimar radio receiving valves
and Cathode-ray tubes, the Receiving
Valve Division of  Standard
Telephones and Cables. Footscray,
is opening a number of feeder plants
in Kent, mainly in country districts.
This move has been made necessary
by shortage of suitable female labour
in the Footscray area, and -the
purpose of these feeder plants in
the main is to take advantage of

The Editor will be pleased to con-
sider articles of a practical nature
suitable for publication in ** Practical
Television.” " Such articles should be
written on oue side of the paper only.
and  should contain the name and
addrsss of the sender. Whilst the
Editor does not hold himself resgosns-
ible for manuscripts, every effort will
be made to return them if a stamped
and addressed envelope is enclosed.
Al correspondence intended for the
Editor should be addressed to : The
Editor, * Practical Television,”
George Newnes, Ltd., Tower House,
Southampton  Street, Strand, W.C.2.

Owing to the rapid progress in the
design of wireless apparatus and (o
our cfforts to keep our readers in
touch with the larest developments.
we give no warranty that apparatus
described in our columns is not the
subject of letrers patent.

Copyright in all drawings, photo-
graphs and_ articles  published in
** Practical Television” s specifically
reserved  throughout  the  countries
signatory to the Berne Convention
and the U.S.4. Reproductions or
imitations of anv of these are therefore
expressly forbidden,

relatively small groups of suitable
labour in various country districts
in Kent. The exception is at

Rochester where a fairly large area
of a former aircraft enginc l'actory
at  Rochester Airport has been
acquired, for which it is hoped to

obtain suitable labour from the

Medway towns.

Pulse Techniques

NCLUDED in the lectures now
being given at the Technical

College, Southall, Middlesex, are

details  concerned  with  clectro-

acoustics and pulse  technigue.

Applications for enrolment should
be made immediatcly to the secretary
at the above address, and the fee for
cach course is £1.

Norwich Reception Poor
) 'Jl‘ELEVISION in  Norwich is
not yct a practical proposi-
tion,” explained onc of the lecturers
at a mecting of Norwich Engincering
Society at the Stuart Hall recently.
Two members of the staff of Pye.
Lid.,, of Cambridge (Mr. C. R.
Thompson and Mr. J. H. Fletcher).
spoke on television and displayed

A television caméra mounted on a special seaffolding and with white-
gowned operator looks on as an cye operation is performed at Moorfields

Eye Hospital, London.

In a nearby room,

delegates of the  16th

International Congress of Ophthalmology, were watching the work of the
surgeons on a picture monitor with 15-inch screen,
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slides showing some of the latest
equipment the firm is producing.

British Transport Helps TV
O reduce interference with tele-

vision reception, all petrol motor
vehicles owned by British Transport
r:gularly operating within the range
of the television stations at Alexandra
Palace and Sutton Coldfield are to
be fitted with suppressors.

This announcement is made in the
current number of * British Transport
Staff News.” It is stated that the
suppressors cost only a few pence
each.

British Road Services and the
Tilling Bus Group will soon begin
fitting 16,000 (sixteen thousand)
vehicles operating in the television
areas. British Railways and London
Transport have already suppressed
their petrol motor vehicles.

Radio and Television Servicing
Certificate Examinations

THE results issued by the Radio
Trades Examination Board and
the City and Guilds of London
Institute show that 264 candidates
cntered for the Radio Servicing
Certificate Examination held last
May. Of these, 137 were successful

(including 15 who were referred in

t A student from Chorley Wood College for Girls with
fittle or no sight, examining a giant scale model of a
television valve at the special Exhibition for the Blind

- referred to in our last issue. :

1949) and 45 were referred in the
practical examination.

The first Television Servicing
Certificate Examination, held last
May, was restricted to the London
area and 30 entries were accepted.
Of these, 16 candidates were success-
ful and 12 were referred in the
practical.  The remaining two candi-

"dates were unsuccessful.

The closing dates for the May, 1951,
examinations are :

Television Servicing  Certificate
Examination, January 15th, 1951,
Radio Servicing Certificate Examina-
tion, February Ist, 1951.

Forms of application may be
obtained from the Radio Trades
Examination Board, 9, Bedford
Square, London, W.C.1.

Electronics Exhibition
HE Institution of Electronics,
Midlands Branch, will be hold-
ing their Second Annual Exhibition
of Industrial Electronics in the
Midlands, in the City of Birmingham,
from January Ist to 6th, 1951,
both dates inclusive. Tuesday,
January 2nd, 195!, has been set
aside for a private trades preview.
Frce admission tickets for the
previdw are obtainable on request
from the Chairman, Institution of
Electronics, ** The
Orchard,”  Beech
Road, Bournville,
Birmingham, 30.
Details of the
exhibition and
space available, if
any, will be sent
to bona fide
inquirers.

Arnother  Interfer-
ence Drive
ROM mid-
November all
the new and used
cars and retrol-
engined commercial
vehicles delivered
by City Motors
and its branches,
Great Western
Motors, Reading,
and Layton's
Garage,  Bicester,
will  be supplied
and fitted with an
ignition suppressor
free, thus antici-

or concerted
action from the
industry. .

This supplements

- pating compulsion-

January, 1951

the company's current offer to fit
without charge suppressors bought .
by ** good neighbourly ” motorists
at its branches. To identify cars
so fitted they will be delivered with
a special label on the windscreen.

Aerial Kills Two

VIEWER with his son and

daughter were erccting a tele-
vision aerial on a 29§ft. metal mast
recently at Lake Success, when the
mast fell against the overhead high-
tension wires carrying 13,000 volts.
Father and son were killed instantly
and the girl was saved by the efforts
of a policeman who pulled her away
from the fallen live wires with the
aid of some newspapers to act as
insulators.

Australian Television System
HE Australians have now, after
considering all existing systems,
decided upon the standard they will
adopt. It will be a 625 lire inter-
laced 2 to | system with a frame or
picture frequency of 50, but not
locked to the mains. Aspect ratio
is to be 4 to 3, scanning left to right
horizontally and top to bottom verti-
cally ;  negative amplitude picture
modulation (black level 75 per cent.
of the carrier); sound frequency-
modulated ; signal  horizontally
potarized ; channel 7.5 Mc/s wide ;
vestigial  sideband  transmission ¢
station to be located in the 181.5
to 204 Mc/s band and to use peak
power of 5 KW on vision and 2.5
kW on sound.

Opposision .
ELEVISION is receiving opposi-
tion from a group of school
teachers who are claiming that
children are arrviving at school tired
and canrot pay attention to their
lessons. They claim that the children
stay up late in_ order to sce the
plays. arnd also on this account
neglect  their  homework. (See
Leading Article.)

Television Thieves

SUBURB of London recently

reccived much publicity as a
result of an epidemic of thefts of
television receivers from private
homes, whilst the owners were out.
Jt was stated that the thieves marked
out the houses carrying television
aerials and watched until the house
was left empty. Only television
reccivers werc taken. As a result
many viewers are having their aerials
removed and are using indoor typcs.
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Specially useful /or Television Work. . . .

The WIDE-RANGZ

SIGNAL GENERATOR

A Signal Generator of wide rarge and accuracy of performarnce,
designed to cope with modern radio and television work. Turrct coil
switching provides six frequency rapges covering 50 Ke s—80 Mc.s.

20 Ke/s—150 Kc/s
150 K¢/s—3500 Ke/s
500 Kc¢/s—1.3 Mc/s
Stray- ficld less than 1aV per meire at a
distance of | metre from instrument,

Generat level of R.F. harmonic content
of order of 1%,

Dircct calibration upon fundamenta)
frequencics throughout range, accuracy
being better than 1% of scale reading.

i
3.

5 Mc/s—5.5 Mc/s
5 Mc/s—20 Mc¢/s
20 Mc/s—80 Mc/s

using cast aluminium screening, careful
attention having been devoted 1o layout
of components with suhsxdmry screening
te reduce the minimum signai 10
negligible lcvel even at §0 Mc/s.

Four continuously attenuated ranges
using well-designed double attenuartor
system,

Mains Maodel, £2!
Lattery Model, covering

45 inches o'dxru:t!y calibrated frequency
scales  with unique illuminated band

Force output 0.5 volrs,

5CKc/s——7CMc/s., powered
by easily cbigirable bat-

selcction giving particularly good dis-  Internal modulation at 400 ¢/s, modula- teries £24
crimination  when  tuning  television tion depth 30%, with variable L.F.
“ staggered ™ circuits. signal available mr external use. Tully descriptive Pam-

Of pleasing external appearance with

robust internal mechanical construction 50-60 ¢fs, A.C

Sole Froprietors and Manufacturers :

WINDER HOUSE

Mainsinput, 100-130 V. and 200-260 V,

DOUCLAS STREET - LONDON - §.W. 1 Tefephone: VICTORIA 340+/9 )

rlilet available on appli-
canon.

5.G.1

TELEVISION AERIAL
DIPOLE and
REFLECTOR
MOULDING

(1) Watertight assembly.

(2) Long leakage path.

(3) Element rods reinforced by the
inserted metal tubes, at a point
where fracture is liable to occur.
Mycalex has high surface resis-
tivity to moisture under damp
conditions.

Great physical strength due to
nature of Mycalex which is a
tond of Mica and Glass.

(4

~

I

~—

MYCALEX
COMPANY LIMITED
ASHCROFT ROAD
| CIRENCESTER, GLOS.

TELEPHONE : 400

i1 Size With Trans.  Less Trans.
in =] 9/-
in. o 13/6 ==
6iin. TRUVOX .. s 13/6 0/-
8in. ROLA ... 156 13/8
10111 ROLA ... 18/6 15/8
6lin. R. & A. Closed Field with O.P. Transformer 116
Post and racking on each of above items.. .1/~ cach

|1 Ex- Govcrnment. gm!d wiin ol p, 450 v. work, 1/- each.

D. COHEN

Radio and Television Components

POST ORDERS ONLY
Line and frame coil assembly, frame colls noc fitted but csup-
plied wound with full instructions to fit. h impedance
frame coil, Jow impedance line coil (matchmg transformer
5+-1). Price 8/6,

gin. Rubber Mask (White) with TRIPLEX Glass, 10/-.

12in. Rubber Mask (Wh 1te) 15/-. Plus 1/- postage.

80 ohm feeder (LRIN)......ccveeeeeeeeireesseereseesanennensns per yard Cd,

P.M, SPEAKERS

MAINS TR \\'GF()R\II'RS

Prlmﬂne 200-250
B(SILGéN scrmi- slnoud ucp through, 28¢ 283 80 mA.6v. 3a{anﬁ
m

.

320-320. 120 m \2 mp., 5 v. 2 amg
350-350, 70 mA v2aamp 5 v.2amp.,
Drop-through type 260-280, 4 v. 6 amp.. 4 v. ‘é amp., 13/6.

Similar to above, but drop-through or upright mounting, 14/6.
3250-250, .60 mA., 6 v. 4 amp. (L0 be used on common hcater Chain |

with'a 6 x 5 rectifier). 14'8.
Auto-wound, H.T, 280 v.'%60 mA., 6 v. 3 £mp., 4 v. 2 amp., 11/6.

ELECTROLYTIC CONDENSERS
50 mfd. 50 v. work. 1'9 : 16-24 mid. £50 v. work. 3/3 ; 160 mfd.
12 v, \\ork 13 ; 16-16 myd. 450 work, 4/~ ; 50 mfd. 12_v. work,
L/- : 25 mfd. 25 v. work, 1.2 ; 16 x 8 mfd. 450 v. w0rk 3/9 .
mfd. 4-:0v work. 111 : 250 mfd. 12'v. work, 1/3 ; 8 mfd. 500
v. work, 2/- ; 16 mid. 300 V. work, 3,9 : 8 x 8 mfd, 460 v. work,

Ex- Govemmenc Metal ertiﬁcr 230 v. €0 mA. at 4/- each;
230 v. 30 mA. at Packing and rostage €d. extra.

Stamp for List.

67, Raleigh Avenue, KAYES,

Middlesex.
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: T/V
TECHNOLOGY

Home Study will give you
a fuller understanding
of Television problems

To the enthusiast for whom television is an absorb-
ing interest and who wishes to understand more
about it, or to those who are constructing their own
sets and want complete knowledge of the thcory
underlying the constructional details, ICS offer a
sound, practical and comprehensive course of
instruction. It hasgiven a high level of efficiency to
many, who studied in their own time. \XYhat
about you ?

FOR THE ENTHUSIAST
OR INTENDING T/V ENGINEER

Course ‘A’ provides a sound introduction to radio and
television principles, deals with the principles of
reception and transmission, and includes the pre-
liminary study of Mathematics, Electrotechnics and
Radio and Television.

Course ‘B’ offers a more comprehensive treatment of
receiving equipment, deals in detail with modern

principles of transmission and reception, and contains

the necessary introductory instruction in mathematics,
electroteshrnology and radio.

The ICS also offer the following Courses in Radio :

Complete Radio Engineering
Radio Service Engineers
Radio Service and Sales
Advanced Short-Wave Radio
Elementary Electronics, Radar and Radio

And the following Radio Examinations :
British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wirelcss Operators and Wireless Mechanics, R.AF.,

For FREE BOOKLET and full details of
these highly successful courses, fill in and post
the coupon below.

INTERNATIONAL ]
CORRESPONDENCE_SCHOOLS, LTD. |
(Dept. P.T.5) I

International Buildings, Kingsway, London, W.C.2

Courses iM..oovrvecersoos 05000006000000000a000000000 |
NaMe. .. ovveivinnnarrscaarassnces

(BLOCK LETTERS PLEASE)
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*
A Superior

PREAMPLIFIER

By “ RAINBOW"”
For use with CO-AXIAL or

BALANCED FEEDER

.
Power Pack,

Buile in with metal
Rectifier, E.F.91 valve, exclusive Rain-
bow Coils, complete with all Plugs,
Crackle Finish, Steel Case, 8}in. x 4jin.
x 2}in.

rce £55 * 17 = 6

Alexandra Palace or Sutton Coldfield Model.
Is giving excellent resul:s with Receivers
by Bush, Pye. H.M.V., Marconi, Philips, etc,
It's to your advantage to write for fuller details.

—— RAINBOW RADIO
MANUFACTURING COMPANY LIMITED
MINCING LANE, BLACKBURN, LANCS, ENGLAND

Are you a viewer
with vision ?

F so, you will appreciate the
wisdom of insurance- to
cover your TV installation.

You might be held responsible,
for instance, if your aerial
collapsed and caused serious
or even fatal injury to some-
one or damsged your neigh-
bour’§ property. These liabili-
ties and other risks, such as
accidental breakage (but nor electrical breakdown or burn-out)
of the expensive cathode tube, can all be covered

FOR AS LITTLE AS 7/6 TO 12/6 A YEAR
under the Norwich Union’s special Television Insurz.n,ce‘,
Send the coupon NOW for full details of Norwich Union

Television Insurance or ask for them ar our aearest Branch
Office (for address, see Telephone Directory).

NORWICH UNION

INSURANCE SOCIETIES
10-18, Surrey Street, Norwich, Norfoll '

B Please send me, without obligation, Sfudl
\ details of your special Television Insurance.




January, 1951

PRACTICAL TELEVISION 371

Servicing Television Receivers—3

How to Locate Faults and Cure them mm Commercial and

Home-made Equipment

P ]()R MAL_ servicing does not include the re-
alignment of tuning .circuits, but the service
engineer should know just what part the tuning

circuits play in the modern television receiver. A set

may be working perfectly in all stages (that is, from an
electronic point of view), but the picture may be very
poor—simply because the tuned circuits are incorrectly
adjusted. In a normal broadcast receiver, a bad adjust-
ment ol a tuning coil may lead only to a reduction or
build-up in signal strength, unless seriously off-tune,
whereas the slightest off-tune adjustment in a vision
receiver coil may result in an extremely poor picture—

1 many cases giving the impression that some ™ elec-

trical ” fault exists in one or mote stages.

T'o guard against variations in tuning circuits various
devices are adopted by different manufacturers. In
practically all commercial receivers an adjustable iron-
core is fitted to the coils and vibration from the speaker
could cause these cores to turn gradually unless some
means of hxing were employed. Unfortunately, as a re-
adjustment may be called for duc to somec form of
“ageing.” any fixing must be of a type which can be
eased. One common ideua is to use a short length of
rubber string sandwiched between the core and the
former, but this may perish il the receiver is of a type

< Picture Bandwidth.,

s

7

Figs. 1 & 2.—ldeal response curve of a vision receiver.
and the type of curve most generally adoptad.

Figs. 3 & 4.—A * square’ response is obtainzd by severa!
single tunzd cireuits staggered ahout the main frequency,
or by a * peaking’ cirzuit and band-pass cireuits.

where the internal temperature of the receiver rises. [t
does, however, lagt under normal conditions for a
considerable time, and a thin rubber band may be cut
in half and used as a substitute for the proper material.
Hard wax, polystyrene cement and similar materials
dre often dropped into the coil at the factory after the
initial setting-up, and these should not vary throughout
the life of the receiver. i, however, a viewer has tampered
with a receiver and upset adjustments, and then called
in the service engineer he must have some idea of the
function of the special coil arrangements used, and how
10 -adjust them.

By W. J. DELANEY (G2FMY)

Overall Response

On the vision side fhere are usually a number of
circuits, stagger-tuned to cover the necessary 2.5 to
3 Mc/s band-width. These circuits may. be arranged in
several ways—either as |.F. transformers, or as a serics
of single or double circuits tuned to cover double or
single side-band frequencies. Owing to the close proximity
of the sound channel the vision ¢ircuits must be so tuned
that they fal! off rapidly on the side of the sound signal,
and at the other end they must also fall off (preferably
equally rapidly) to avoid undue ™ noise ™ and. perhaps.
the leakage of an adjacent channel signul. The theoretical
ideal curve of a vision receiver should be as shown in
Fig. I—a * flat response ™ over the full vision channel.
Such an ideal is almost impossible to altain in practice
and some compromise is nccessary.

Tuned circuits may consist of band-pass pairs which
give a4 double-humped curve as shown by the light curve
in Fig. 4. or a single coil damped by a shunt resistor as a
rule to give a broader single curve of the type shown
by the individual curves of I'ig. 3. These two illustrations
show how, by a combination of circuits using these coils.
the desired bandwidth with the * flat ” 1op may be
obtained. Several circuits tuned to different (requencies
will overlap as shown in Fig. 3, whilst a single coil

!

i 1005 - /—r*——-\

46 47 48
Frequency (Mc/s.)

Fig. 5.—For maximum detail the vision response curve for
single side-band reception should be as shown here.

“ peaked ™ to fill in the gap in a band-pass coil will
provide the same final result as shown in Fig. 4. Any
number of circuits may, of course, be combined to provide
an elaborated form of these two illustrations, and the
final curve may be equally disposcd about the vision
frequency (in the case of (he London transmitter) to
provide double side-band reception, or specially disposed
about the vision frequency to provide single side-band
reception. There is. however, one important point to be
taken into account before considering the correct form
of the curve for single side-band working, and that is

the compensation for high-frequency losses which many”

manufuacturers introduce. This compensation takes the
form of the inclusion of special resonant chokes arransed
usualfy in the video stage to give a rising eflect at the
H.F. end. producing a final curve of the type shown in
Fie. 2. This effect is also obtainable by special biasing

A
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arrangements of the video amplifier and it is therefore
necessary to study the circuit diagram of the receiver
carefully before attempting to line up a receiver. As is
well known, undue emphasis at the H.F. end will result
in outlining of the various parts of the picture. ** black
after white,” *and similar efTects which will spoil a picture.
Where transformer-type coils are employed, it will
rrobably be found that each half can be adjusted properiv
oxly by damping the other half, and here the makefs
instructions should be carefully followed, as a wrong

Fiz. 6.—The critical part
of the curve shown 'n Fig. 5
is indicated here. The sec-
tions m and nn skould be
equal, as also should be
arcas (a) and (b).

O L e T Y]

adjustment can make such a difference to the final
picture.

The Ideal Curve

For proper picture detail there is an ideal curve which
one should endeavour to obtain, but, as already pointed
out, some manufacturers introduce special peaking
devices which may prevent this being obtained. The
home-made receiver should, however, be adjusted to
give this curve when no outlining. smearing or similar

defects should be present. Fig. 5 illustrates the ideal
curve in respect of the London transmitter. from which
it will be noted that there is the required “ fiat
top " with the steep falling away at each end. The upper
fall is not too critical, but as already mentioned. it s
desirable to attempt to obtain this steep fall away to
remove unwanted " noise  and adjacent signals. The
slope at the L.F. end. is. however, a very critical one
and attention should be paid to the following points.
In Fig. 6 the relative portion has been drawn separately
from which it will be roted that the half-way mark
between minimum and maximum response falls exactly
at the video carrier frequency. The slope should be of
such a character that the area above is equal to the
area below a3 shown by the two shaded sections (a) and
(b). In a practical receiver it will not. of course, be
possible to obtain a perfectly straight slope and the
actual curve will be somewhat similar to that shown by
the broken line in Fig. 5. The variation from straight
should balance on both sides of the carrier frequency
so that the two areas are more or less equal. The actual
slope, or stezpness of the stope is not of great importance.
provided that the two sections m1 and n are equal. and
these may be .5, 1, or even 1.5 Mc/s. If the slope is too
steep, that is where m and # are equal to only .5 Mc/s,
any slight movement of the slope from right to left (due
to valve ageing. etc.) will result in a large movement from
the 50 per cent. point on the carrier frequency. and
therefore 'such a setting might require checking
at frequent intervals. On the other hand a more gradual
slope such as would be obtained if the divisions m and 2
represented 1.5 or more Mc’'s would mean that quite a
large variation could take place to right or left without
the overall effect being so noticeable, and in practice it
is found that the best compromise is to make m and n
equal to 1 Mc/s as shown in Fig. S.

Small Power Transformers
and Chokes

THE Admiratty announce that their range of hermeti-
cally-sealed transformers and chokes are the first
type to qualify as fully Inter-Service Type-Approved
Standards. The design comprises ““ C " &ore assemblies
accommodated in deep-drawn steel cases, and owing
to the many technical improvements which have been
incorporated the new transformers and chokes arc as
much as 40 per cent. smaller and give up to 50 pcr cent.
reduction in external magnetic field compared with their
counterparts using orthodox laminations.

The contour for each size has been carefully deter-
mined to provide the maximum strength, and this
r2sults in the characteristic ** stream-lined >’ appearance

which may be observed in the illustration. The con--

struction is such as to withstand the severest conditions
of vibration and shock, as well as extremes of climate.

Thirty-two sizes are available covering a range of
power transformers from 5-VA to 2-kKVA. also a rangs
of audio-fréquency transformers and power chokes to
suit all normal requirements. Thirty-one of these sizes
have tapped fixinz holes at each end, thus permitting
upright or inverted mounting at will.

Although the design of this range is Admiralty pro-
perty, it may be used freely for commercial purposes by
any manufacturer who so desires. Where firms do not
wish to tool the range for themselves, they can obtain
supplies of cases, internal fittings, etc., through commer-

cial sources. More than 12 firms have already taken
advantage of this arrangement, and as their production
increases so a greater flow of these standardised trans-
formers and chokes will reach the home and cxport
markets. -

Finished appearance of the new ¢ C’ core components.
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A 4 Station “ Pre-Set ” Receiver,
We now have available complete
Assembly Instructions for the con-
struction of a midget ** Pre-Set
Superhet ~ Receiver, showing also
Wiring Diagram, Component Layout,
and point-to-point connections. This
Set will select 4 Stations, 3 on Medium
Waveband and 1 _on Long Wave, by
the turn of a Rotary Switch, no
tuning being necessary. It is of
midget size, and is simple to assemble,
‘the completed chassis being 8iin. >
4iin. x 7in, high. and can be com-
pletely bhuilt, including Valves and Moving Coil Speaker,
for 35—17-8. Price of Circuit and Instructions 1 6 (plus 34,
post),

A Midget T.R.F. Battery Portable ** Perzonal * Kit. A
complete Kit of Parts to_build a midget 4-vaive All-dry
Battery Personal Set. Consists of Regenerative T.R.F.
Circuit employing Fiat Tuned Frame Aerial. with Denco
Iron Dust Cored Coil, thereby ensuring maximum gain for
Single Tuned Stage covering Medium Waveband.

Valve Line-up : IT4 (R.F. Ampl.). IT4 (Detector), 185 (Ist
F.) and 3Si foutput). Includés latest Rola 3in. Moving
Coil Speaker, and a Chassis aiready drilled and shaped. A
consumption of only 7 mA ensures long hattery life. The
Kit is designed for a cabinet, minimum size 6}in. x 4}n, x
3in. Detailed Building Instructions, with Practical Layout
and Circuit included with Kit make assembly easy.
Price for Complete Kit, £3/18 9 (plus 16/7 P.T.). Suitable
unpolished Cabinet, 6iin. X 4}lin. x 3in., 12/9. Ever Ready
Bll4 Battery, 10/3. Building Instructions, Circuit, etc.,
supplied separately, 1/-.

‘ Wireless World » Midget A.C. Mains 2-Vaive Reeeiyver.
We can supply all components, including valves and M/Coil
Speaker to build this set as specified in the March issue. at
& total cost of £3,5/0. Reprint of detailed assembly instruc-
tions and circuit supplied separately for 9d.

Mains or Battery Personal Kit. A Kit of parts to build
our new Midget 4-Valve Superhet ** Personal ’ Set, covering
Medium and Long Wave-bands and designed for Mains or
Battery operation is now available, This 2-waveband super-
het receiver is designed to. operate on A.C. mains 200-240
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volts. or by an “ All-Dry ' battery,
elther means being selected by the turn
of a rotary switch, It is so designed
that the mains section, size 4}in. x Jiin.
x 1lin,, is supplied as a separate Kit
twhich may be added at any time).
The Kit can therefore be supplied
cither as an * All-Dry " Battery Per-
senal Set, or by incorporating the
mains section as a Midget receiver for
combined Battery/Mains operation,
The eircuit incorporates delayed A.V.C,
and pre-selective audio feedback. A
Rola 4in, P, M. Speaker with a generous
sized output transformer ensures excellent quality repro-
duction. Two ready wound frame aerials and a drilled
midget chassis are included. The overall size of chassis
when completely wired is 8lin, X 4in. x 24in.  Valve line-up
(freq. ch.), IT4 (LF. amp.), IS5 (diode det. and audio
amp.). and 354 (output tet.). The set is easily built from
the very detailed building instructions supplied. which
includes a practical Componpnbig%yout. with point-to-
int wiring diagram. and a circu iagram. i
}p’(;ice of C(guph-l--. Kit ‘less Mains Unit). including P.T.,
£6/13/9. Price of Mains Unit Kit, £1/17 6. )
A Walnut-finished Portable Cabinet to house this receiver
is also available, Price 19/8. The complete assemnbly
instructions mentioned ahove can also be supplied separately
for 1/9.

A complete Kit of Parts to build a Miniature ** Ali-Dry "
Rattery Eliminator, giving 69 volts H.T. (approx.) and 1.1
volts L.T. This Eliminetor is suitable for use with any
Superhet Personal battery set requiring H.T. and L.T. a3

above.

It is housed in a light aluminium case. size 4lin. x 33in. x
1din.. and can therefore be accommodated in most makes of
personal receivers. - i

Price of complete kit including detailed assembly
instructions and layout £1/17:6.

The Midget AC. Mains 3-Valve Receiver circuit, as published
in the '* Wireless World.” We ¢an supply all the components
to build this set, which covers Medium and Long Waves.
for £4,10/0 (including compleie assembly instructions). A
reprint of complete assembly instructions can be supplied
separately for 9d. (inciuding postage).

*  Send 3d. Stomp for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers, and ** hundreds ' of Wireless

Components.

When ordering please cover postage and packing.

STERN RADIO LTD., 109 & II5, FLEET STREET, E.C4.

Telephone :

CENtrai 5814 & 2280

E.H.T.-T.V. TRANSFORMERS for |

VCR97.
200/240v.

Our own make.

Special - offer 6SH7 valves

45/- doz.

A mfd. 2.5 Kv. CONDENSERS.

Bakelite Tubular, 5/- ecach.

VCRY97 CATHODE-RAY TFUBES.
Bases. 3/-.

MANS-
3in., !
8§ mid. 1 Kv.,, 10/-; 16 mid.

New and Crated, 37/6.
4 mfd. 1,000v. D.C.W.
BRIDGE. 4lin. x
6/-.
700 v., 6/-.

1§in. x

FILAMENT TRANSFORMER, 200-
8.5a.,

250v. Output 6.3v. 5.5a,, 7.5a,,
35/-. 2/6 post. 230/6.3v. da., 6/10.

250 watt Double Wound TRANS-
Made by
New.

FORMERS, 230/115v.
G.E.C.  With Stecl Shroud.
£2 7s. 6d. cach.

AM. SPARK PLUG
PRESSORS for 14 or
plugs, 1/9.

Input,
/ Output, 2.5 Kv. 3 mA.
4v. 2 a, 36/6. 12 months’ guarantee.
6.3v.
3a., better than EF50's, 4/6 cach,

SUP-
18 mm.

{

MAINS TRANS. Input 200-250y. |

Output 525-0-525v.,, 250 mA., 6.3v.

4.3a., Sv. 3a., 35/

All Carriage- Paid. \
Guarantee Itom :

THE RADIO &

|
Money Back

|

ELECTRICAL MART|

2538, PORTOBELLO ROAD,
LONDON, W.I11.

Park 6026

The Television  Annual  1956/51.
6s. Postage 4d.

The “ Practical Television ¥ Re-
ceiver. 3s. 6d. Postage 2d.

Neyrnes ‘Felevision_ Manual, by F. J.
Camm. 7¢s. 6. Paostage 6d.

Television Toeday, by R. C. Norris.
103, €d. Postage 6d.

Television Explained, by W, E, Miller.
5s. Postage 4d.

Television  Servigine
5. N. Bradley. 4s. 6d.

Television

Manua!. by
Postage 3d.
Nervicing., by Heller &
Shulman. 47s. Postage 9d.
Inexpensive Television  for Home
Constructor, 2y, 6d. Postage 2d.
Basic Television. by Bernard Giob.
58s. 6d. Postage 9d.
Questions & Answers on Radio &
:Il'i\:lc\'ision, by E. Molloy. 5s, Postage

Cathode-Ray Tube Traces,
Moss. 10s. €d. Postage 6d.

The Radio  Amatem's IHamdbook,
by A. R. R. L. 1950 Edition. 20s.
Postage 9d.

Cathode-Ray O=cillographs, by J. H.
Reyner. 8<, 8. Postage 4d.
The Cathade-Ray Tube Handhool,
by S. K. Lewer. 6s. Postage 3d.
We have the finest selection of British
and American radio books. Gomplete
lists on application.

by H.

18-23, PRAED STREET
iDept. T.1),
LONDON, W.2,
PADdington 4185,

—THE MODERN BOOk (0.—

1

l

THE :
BRITISH NATJIONAL

RADLO: SCHOOL

ESTD. 1940

Wishes the Compliments
of the Season to all Readers

AP AP PP IP NP P

Now in our eleventh year and

Still—

NO B.N.R.S. STUDENT

HAS EVER FAILED

To pass his examination(s) aften

completing our appropriate study
| course !
‘| and our syllabus includes C. & G.,
| Brit..LR.E. & P.M.G. examinations,

All courses are by post

i Radio, Radar. Television, Maths.
l and Physics.
The secret of our amazing

success is given in our free booklet.

Write to-day to

4 aj’img‘:s DIRECTOR
BRITISH NATIONAL, :RADIO-BCHOOL
§6, ADDISCOM

olstay

Phone

8E /ROAD, i CRUYDON
ddiscombe 33411 o
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= HENRY?’S ===

931A. PHOTO.CELL MULTI-
PLIER AMPLIFIER UNIT COM-
PLETE. Incorporating 931A photo-
cell, 2 valves type 6 AC7, 6AGT7, etc., etc.
Can be adapted for use in window
lighting, warning systems, locating
foreign bodies in liquids, flaws in
textiles, burglar alarms, circuit switch-
ing by relays, etc., etc. Panel size
93in. x 3}in. Circuit diagram not
available. Price45/-complete, postfree.
R.3515 I.F. STRIP. A complete I.F.
Unit, comprising 6 SPél |.F. Stages,
tuned to 13.5 Mdls., | EASO diode
detector, and | EF36 or EF39 output
or video stage. A few modifications
only are required to adapt this unit,
which will give pictures of extremely
good quality. Price, complete with
valves, and foolproof modification
instructions, is 45/-, plus 5/- carriage
and packing. Limited quantity only.
R.3547 RECEIVERS. Absolutelybrand
new, in sealed manufacturers’ packing
cases. Incorporating 15 valves type
EF50, 2 of SPél, EF36, EBC33, 3 of
EB34. Complete 45 mcfs. I.F. Strip,
motor dial and drive, pots, etc., etc.
£6 only, plus 10f- packing and carriage.
Whilst they last !

EX-R.A.F. INDICATOR UNIT
TYPE 62. Containing VCR-97 CRT
with mu-metal screen ; Xtal Unit
and valves |6/VR65 (SPél), 2IVRS4
(EB34), 2IVR92 (EAS0), etc., etc., two
deck chassis in metal case. 18 x 183 x
I1}in. New condition. 67/6 each.
Plus 716 packing and Carriage.
SPECIAL PURCHASE. Brand new
H 4/200 E.H.T. pencil rectifiers, 2,400 v.
3 mia., enly 15/~ each. Also RECTI-
FIERS. J50 (new, ex-Govt.), 716 each. |
Westinghouse 36 EHT 35, 17/4; 36
EHT 100, 2616.

SLIDER POTS. As used in all the
latest TIV sets, A bank of four, com-
prising 2 or 10K, 100 ohm and 500
ohm. Only 6! the set. Easily split up.
MIDGET .0005 mfd. TWO-GANG
TUNING CONDENSER. Size only
23in. x l{in. x llin. Capacity guaran-
teed, standard length Jin. spindle,
complete with mounting bracket, less
trimmers, 616, or complete with
* built-in *' trimmers, 716, Each plus
éd. post.

RECEIVER TYPE 2l. The receiver
portion of the WIS 2| operating from
4.2-7.5 Mcls. Double superket from
18-30 Mcls. Incorporating B.F.O. and
crash limiter. Valve line-up 7-ARP{2
(VP23) and 2-AR8 (HL23DD). Abso-
lutely brand new, complete with
circuit. Only 45/- complete. Vibrator
Power Unit for above, brand new, 17/6.
I.LF. TRANSFORMERS. Manufac-
turer's surplus, Iron-cored. 465
kels. Size 4in. x l13in. x liin. Per
pair B/6, whilst they fast !
BAKELITE RECEIVER CABINETS.
An extremely advantageous purchase
enables us to offer the following :—
Attractive brown bakelite cabinet,
size 15in. x 8%in. high x 7in. deep,
complete with chassis drilled for
standard five-valve superhet, back,
3-wave glass dial and back plate.
Chassis and cabinet are designed for
6lin. speaker, and all standard com-
ponents. Price complete is 25/- only.
Limited quantity.

SPECIAL VALUE IN MAINS
TRANSFORMERS. PARMEKO.
250-0-250, 90 mia 6.3 v. 3 a,, 5 v. 2 a,
half shrouded, drop through type.

The New 1355
Concversion!

'“H-;'_‘I}‘:
RADIO EXCHANGE CO.—who
gave you the £6 Televisor—now pre-
sents, for the first time, A SELF-
CONTAINED T.V. SET—VISION,
SOUND, TIME BASES, POWER
SUPPLIES, and SPEAKER—ON
ONE 1355 CHASSIS
This sensational development, using no
expensive RF units, produces a remark-

ably small receiver, in which only the tube
is external

Da:a for LONDON is now ready, 3/-
Data for Sutton Coldfield—ready shortly

We can suppiyv 1355's, BRAND NEW, in
original makers’ cases, 55/«

RADIO EXCHANGE CO.

9, Cauldwell Street, Bedford

Phone—5568.

FIRST-CLASS

TELEVISION and

RADIO COURSES . .
GET A CERTIFICATE!

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

<«++-- FREE GUIDE -----"

f
The New Free Guide contains 132 |
pages of information of the greatest ¢
importance to those seeking such |
success compelling qualifications as «
A.M.Brit.l.R.E., A.M.ILE.E., City =
and Guilds Final Radio, P.M.G. |
Radio Amateurs, Exams., .
Matric., London B.Sc. (Eng.}, »
A.M.1.P.E., AMIlLMechE, !
Draughtsmanship (all branches), ,
5
.
.
.
.
.
.
«
.
.

etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career,
FOUNDED [835—OVER

Electrostatic screen. Price [5{- only,
plus 9d. post. Limited quantity.
MU-METAL Screen for VCR97, few
only at 7/6 each.

Send stamp for current components list.

5 Harrow Road, London, W.2

N e PADAinZ 40N, 1008/~ 3407 commmamran’

aesasl50,000 SUCCESSES o=

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 462), 148, HOLBORN
LONDON, E.C.I.

““YOU CAN RELY ON US”
FOR CLEAN COMPONENTS
_AT-COMPETITIVE PRICES

IMMEDIATE DISPATCH

EASYRUILT TELEVISOR !
Book of complete instructions including
point-to-point diagrams, 2/6,

All parts stocked. including chassis. 7'6.
each folded four sides and soldered with
valveholder holes punched.
VIEWMASTER TELEVISOR

Book and seven point-to-point diagrams.
5-. State London or Birmingham. 1
parts stocked and sold separately.
PRACTICAL WIRELESS TELEVISOR
Belling-Lee Co-axial plug and cocket. 3/-.
Elac Focusing Unit R17, 21/-,

Inguire for parts.

HAYNES COMPONENTS

Scanning Coil type S914H o .. 3873
Transformer type TUY5/86 .. R0/-
Transformer type TQ/116 oo e 10«
Choke type LUS8F ane o 200
Choke type LUS6L... ... 15/-
VALVES
8/- 6J7 metal %8
6J7G 78
6K6 78
6K7 metal 76
6K1G .. 7%
KTZ41 ki
6L6G . /-
61,6 metal

EF39 D gé’]\?&%t?}.
EF39 (Govt.) ... g//é 6SJ7gt ...
EF30 (VROD 1. 6. oontmetal
EM3d .. 7

[l
iR o
5 =)

SISt
SHT T

@
v

tar e
0-

vig VUL ... .. T8
VIEW BOXED VALVES

ost 6d. _Any Quantity.

STOP PRESS : EF54, 76 EBil, 6/6 ;
DF91, %/6 : EL42, 8,6 ; 6D3, 7/6.

COILS

Medium Wave (iron-cored) With

reaction ... e e e BIB
MW/LW TRF, Matched rair with
circuit . 78

Wearite '* P ** Coils, with dafa. each gi-

Weymouth CT2W2, CS3W3, KO and H coils
stocked. )

FORMERS

Aladdin, with cores, #in. 10d., iin. 7d.,

iin, 9d.
FILAMENT TRANSFORMERS
Midget dimensio%s. green crackle ﬁnigl/'né
. © oo

2tin. 256, 3in. }
5in. Lightweight 10/6. 6}in. Goodmans 12/8,
6iin, R. and A. 11/9, 8in. Lightweight 15'-,
8in. R. and A. with Trans. 18/6, 10in. Light~
weight 21/-, 12in. Truvox 39'8.
SPEAKLER TRANSFORMERS
Super Midget personal type to match

384, 184, DLI2 ... ..o aee e
Standard pentode 4/6. Triode 30 : 1. 4/-
BOOKS
Personal Portables, 2'6; Portable Televisor,
3,- . E.E. Televisor, 2/6 ; Easybuilt Tele-
visor, 2/6. List available. Write, 'phone or
call for Catalogue No. 8, 3.

RADIO SERVICING CO.

444, WANDSWORTH ROAD,
CLAPHAM, LONDON, S.W.8,

Telephone : MACaulay 4155.
77, T7A, 168, 169 Bus. S.R. Station, Wands-

worth Road.
Open till 6.30 p.m. 1 o'clock Wednesday.
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Improving Video L.F. Response

Obtaining Better Picture Quality

in Simple Receivers

By D. CAVE

ANY readers who are building their own tele-

vision receivers using ex-Government equipment

will be making use of the circuit shown in Fig. 1,
to feed the signal to the grid of the cathode-ray tube.
V1 is the video amplifier valve, which is resistance-
capacity coupled via condenser K to V2 the D.C.
restorer valve, and V3 the phase-splitter valve.

The author suggested in an article in the second
issue of PRACTICAL TELEVISION how the high-frequency
response of this circuit might be improved ; and it is
the purpose of this article to indicate how the low-
frequency response of this circuit may be improved.

If we examine the coupling section of the Fig. 1,
circuit (shown in Fig. 2), we can sce that the tow-{requency
input voltage grid to chassis of V3 is less than the low-
frequency output voltage at the anode of VI duc to the
presence of the reactance of the coupling conderscer K.
The fraction of the video output so appearing is given by
the expression—

R,
VXKE F R22
Where Xk = reactance of K.

Now R2 is usually about 1 megohm and K is about
.1 uF.; so that at all frequencics above about 100
c.p.s. the reactance of K can be ignored in comparison
with the resistance of R2. But when we consider fre-

é U HT+ ‘[_'— HTr
SRy : 2Ry
K 3 >
b i
(] 3
- -
\\
g/?z g C.Cgf )/?2
] 1 M- = HT-

Fig. 2.—The coupling
components of the
circuit in Fig. 1.

Fig. 1.—Condenser K affects
the response of V3 compared
with V1.

quencies below 100 c.p.s., the reactance of K rises and
causes the voltage across R2 to rall. In addition the
presence of K causes a phase shift which becomes
greater as the reactance of K rises; i.c., at lower and
fower frequencies. Now the very low {requencics are
concerned in the reproduction of large bluck and white
masses ; $o that phase shift and poor low-frequency
response may cause loss of sharpness at the edges and
blurring of detail in the masses.

The difficulty might be overcome to a certain extent
by making R2 small and K large ; but there is a linit
to this, set by the nced for good D.C. restoration ; the
danger of grid blocking with a large value for K ; and
the possible loss of high-frequency response due to the self’
capacity to chassis of a physically large condenser.

Probably tli¢ best way of overcoming the difficulty is

to arrange for the output of the video amplifier to rise
as the frequency falls; and in such a manner as to
compensate the coupling loss. A method of doing this is
Mustrated in Fig. 3. where a condenser C has been
inserted in series with the anode load RI. 1t will be
obvious that the valve will no longer function as an
amplifier since the H.T. supply to the anode has been
cut ; but asssume for the moment that the valve con-
tinues to function ; then its gain will be gm. Z, where gm.
is the mutual conductance of the valve, and'Z is the
impedance of its anode load consisting of the condenser
C and the resistance R1. Now the impedance of this
circuit will rise as the frequency falls owing to the
increasing reactance of C. This, of course, is what we
need to compensate for the fall of low-frequency output
due to K.

A Formula

The increase in output obtained when using the
condenser C in series with the resistance R1 as the anode
load of VI instead of the resistance R1 alone is given by
the ratio of the impedance Z to the resistance R1 ;
1.e., by the expression :—

V Xe* + Ry
R,
Where Xc¢ =reactance of C.
nl HT+ ‘-93 Higher HT+
c —
SR ) < HT+

fe—rromn
>
==

V/(.

=

70
CRT.

Fig. 3.~—Cond- OIF SR <
enser C in ser- — T Mica I %
ies  with  the | T

anode foad will
resolt in a rising
characteristic.

Fig. 4.—The final circoit recom-
mended by the author.

In order that the input between phase-splitter grid and
chassis shall not fall off at low frequencies, we require
that the increase of gain at the video anode.duc to the
presence of the condenser C shall balance the fall off
due to the condenser K. Thercfore, the product of the
two algebraic expressions given must be equal to unity.

R, VX + Rg?
e 2 =1
VXK + R, R,
Whence  Ry%((Xc® + R, = R AXk? + R,
e, RIXEEH RSR® = RyEXK® + RPR.2 ic., Ry2
Xc® =R, ZXA2,
Whence  RoXc = R, Xk,

Now Xc and Xk are the reactances of C and K,

1
and Xk=_—-—
ng 21[ e

respectively, sothat X !
T > 1at NC = g
P Y ¢ T2aC

When R,K = R,C.
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That is to say, the time constants of the two cirCuits

sﬁould be equal and the capacity of C =Bl—;5 uF
1
Assuming R2 =1 megohm and K =.1 »«F, and Rl =
5,000 ohms ; then C would be 20 »F. This is rather
large, so if K is made .05 »F. and R2 about 750.000
ohms then C becomes 8 »F. approximately.

D.C. Path
In order to make the circuit work we must supply
H.T. to the anode of V1, and this may be done by
~connecting a resistance across the condenser C. This
resistance must have a large value compared with the
reactance of C, otherwise it will impair the correct
~ functioning of the circuit. Generally speaking this
resistance should be at least 10 to 20 times the reactance

of C at the lowest frequency at which we wxsh the circuit
to work correctly

Precautions N

The complete circuit is shown in Fig. 4, where it will be
seen that the arrangement is fundamentally the familiar
** decoupling circuit.” When trying this circuit there are
one or two practical points to observe. In the first place
R3 should be at least 15,000 ohms which will lead-to a
serious loss of H.T., to the anode of VI ; so that the
H.T. end of R3 should be connected to a point of higher
potential sufficient to allow for the voltage drop. R3
should be 2 watts or more depending on the valve
anode current. Secondly, owing to the poor power
factor of electrolytic condensers at high frequencies it is
advisable to shunt it with a .001 #F mica condenser as
shown in Fig. 4.

Making a Mains Transformer
(Continued from page 359)

the ends of the heater windings in position is to slip
a loop of strong twine on the end of the first turn and
wind the succeeding turns over both ends of the twine.
The last turn of the winding can then be tied down
by the loose ends, thus firmly securing the whole
winding.

Protection )

It remains only to give the windings a few final coats
of varnish to exclude moisture, and an outer covering
of suitable material such as thin leather-cloth. When
removing the end flanges, be careful not to drag the
lengths of sleeving. Ease them gently out of the wooden
-cheeks one at a time. -

Checking

Before assembling the core in the bobbin, check the
windings for continuity.” Also test the insulation between
windings, preferably with a high-voltage insulation tester
if one is available. The windings must not be connected
to the supply mains, ‘of course, before the core lamina-
tions have been fitted. The laminations are assembled
by inserting the centre core sections 4t each end
alternately, with the insulated surfaces all facing in the
same direction. Pack the core aperture as tightly as
possible, using a small piece of paxolin or metal as a
final wedge to prevent vibration of the laminations.
Suitable mounting clamps and terminal strips are
obtainable from advertisers in this journal, but the
handyman will have no difficulty in making his own.

Standard Transformer Specification

As an example illustrating the foregoing design
principles, the following is a worked specification for
an average television transformer.

Specification

Input: 210-230-250v. 50 cycles.

Output ¢ Wattage

350-0-350v. at 150 mA a0 60 52.5

2,500v. at 5 mA . .. . 12.5

4v. la. (EH.T. recuﬁer) 0o o 4.0

4y. la. C.T. (tube heater) .. oo .. 407

4v. 2.5a. (H.T. rectifier) 00 o .. 100

6.3v. 6a. (valve heaters) 00 co 37.8
120.8

Calculation of core cross-section :

4/Total wattage (120.8)
5.6

Allowing 10 per cent.

gives 2.2 sg. in .
- Thus a suitable stack of laminations would have a

centre core lin. wide x 1}in. thick, with outer hmbs

3in. wide. .-
Calculation of turns per voll

Factor ¢ =core cross-section 2.25 X 60,000=135, 000
100000000 - _3 3r.p.v.

4.44 X 50 % ]35,000

With a very slight permissible temperature rise under
full load, this ﬁgure may be reduced to three turns
per volt.

Allowing 150 per cent. for insulation, etc., the
laminations which shou!d be -chosen should have an
aperture (C) of, say, 2.25 sg. in. on each side of the
core limb (A).

Book Recewed

“ An  All-Purpose Tool,” by G. W. Arthur-Brand.
48 pages. Price 2s. 6d. Obtainable from Wolf
Electric Tools Ltd., Pioneer Works, Hanger Lansg,

A= =2 ¢q. in

for famination insulation, this

Turns per volt=

THIS book has been specially written for the user or
potential user of the Wolf Cub electric drill and
its equipment. This home constructor kit, which is
manufactured by Wolf Electric Tools Ltd., comprises
a drill stand, saw, lathe, grinding and polishing kit,
bench clamp, etc., and in each case the motive power
is supplied by the Wolf Cub electric drill. It is ideal
for the small workshop, and the author relates the
various experiments he has carried out with the outfit.
He deals with each assembly separately, starting with '
the drill itself and working up to the circular saw bench.
If you follow the simple instructions given in the book
you will have no difficulty in obtaining satisfaction from
the equipment, and many important points will be
brought to your notice which in the ordinary way may
have escaped your attention. Excellent photographic
illustrations by Mr. Stuart Seager considerably simplify
the task of the author. .

REFRESHER COURSE IN MATHEMATICS
8/6, by post 9/- 4th Edition By F. ), CAMM

from: GEORGE NEWNES LTD.
Tower J-Iouse. Southampton Street, Strand, W.C.2
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TELEVISION PRE-AMPLIFIER

Just the thinZ you have been looking for.
This ex-Gov 1-valve pre-amplifier Is
extremely sensitive and stable. It makes
an amazing improvement in both vision
and sound reception in all fringe areas.
Now available for both London (type A)
and Birmingham (type B).

Very small dimensions. Length, din,
Width, 3lin. Chassis depth, 1iin. Overall
depth to top of valve 4lin,
Fitted with EF5) valve.
Power requirements 6.3
H.T. Coax. Input and Output sockets.
Ideal for *‘ The Viewmaster ” ‘ The In-
expensive Television Set.” Electronic
Engineering Televisor, and any commercial
set with suitable power supply. Unique
value at the price of

15/- (Post 1/-)

A1l Tested and Guaranteed before despatch.
Prompt Delivery. Obtainable only’ from

H.P. RADIO SERVICES LTD.
Lritain's Leading Radio Mail Order House

55, COUNTY ROAD, WALTON,
LIVERI'OOL, 4. Tel. : Aintree 1445

Ready for use.

v. L.T. 200/275 v.

The

“ Fluxite Quins” at Wori:

‘“ Upside-down vision to-night,
Qur TV’s gone crazy ali right.""
Said 00, ‘' Don't be lazy,
It's you that are crazy
| You should know ali it needs is FLUXITE.”’

See that FLUXITE is always by you
—in the house—garage-—workshop—
wherever speedy soldering is needed.
Used for over 40 years in Govern-
ment works amd by leading engineers
and manufacturers. Of all ironmongers
in tins, 10d., 1/6 and 3/-.

The FLUXITE GUN puts FLUXITE
where you want it by a simple
pressure. Price 2/8, or filled 3/6.

FLUXITE

SIMPLIFIES ALL SOLDERING
Write for Book on the Art of ** SOQFT

new or obsolete types.

Solderlng and_for lLeaflets on CASE-
HARDENING STEEL end TEMPERING
TOOLS with FLUXIFE. Price 1d. each.
FLUXITE Ltd., Pept. P.T.,
Bermondsey Street, London, S.E.1 I
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*DEMOBBED ’
_VALVES

Service

BRITISH,
AMERICAN]
BATTERY,

A.C.

valves and

and their commercial equiv-

alents—Manual  giving

UNIVERSAL British, Ameri- 2 9
§ canand Conti- l

nental types, post free

dtLW 1 If w~yours s a wvalve

Problesn—Hull’s are the
People to solve it.

Send stamp for FREE
Valve Lists. Ask forany

Order C.0.D.
Special offer : R.C.A. 64B7/1853
metal valves. (P.O. or Cheque.) 3/"
EBLI is very rare now—we have cuach

BVA price increase Fc¢st8d.
the greater part of our

a few left.
will not affect
large stock.
Ex-Govt. Valves at reduced prices still
availabte.

EX-W.D. CHASSIS

with  Frand new

Valves., IRS, 184, 1S5, 1T4 and
circuit diagram showing conver- 32/6
sion to excellent Personal
Portable, Post 1/-

SERVICE SHEETS the one you require
on FREE Loan if you buy one dozen
assorted at 10/6.

EASY TERMS up to 10 months—and
very near Cash Price on all TAYLOR
meters.  Catalogue FREE.

AMPLION TEST METER

1,800 ohm per volt on all D.C. and A.C.
ranges. 10 v., 100 v. and 500.v. D.C. and
A.C. 50 mA. and 500 mA. D.C. Resistance
up to 200,000 ohm (3,000 ohm centre
scale) with self-contained battery. 5,000
volt range with a scparate H.T. test

prod. (9/6 extra). Supplicd

with test prods. Multi-

colourscalecasily readable. £30l706

PHOTO CELLS Allsizes, mounted and

unmounted. Special leaflet on application.
ELECTROLYTIC CONDENSERS

4 mfd. x 450 v. B.E.C. small can 2/4
8 mifd. x 150 v. tubular metal mndgct 110
8 mfd. x 350 v. Hlunts can . 2/5
8 mfd. x 450 v. B.LE.C. midget can . 2/6
8 mfd. x 500 v. Dubilier BR850 card

tubular 3j0
8 mfd. x 500 v. Ferranti cardboard

case 3/0
16 mfd. x 350 v. Dubilier ‘\hdgct can 26
16 mfd. x 300 v. can 3/4
16 mfd. x 500 v. Dubilier cardboard

tubular 3/9
32 mfd. x 500 v. hxgh Sur"c Hunt typc

K5 5/6
32 mtd. x 350 v. B.E.C. standard can 2,9
8 x 8 mfd. x 450 v. can 36
8 mfd. x 16 mfd. x 350 v. B.E.C.

standard can 2'6
8 mifd. x 16 mfd. x 450 v. T.M.C.

standard can 3/3
16 mfd. x 16 mfd. x 450 v. B.E.C.

standard can 40
16 mfd. x 16 mfd. x 450 v. B.E.C.

midget can 4/0
32 mfd. x 16 mfd. x 350 v. B.E.C.

small can 4/0

l6lr<nf;i X 32 mfd. x 350 v. Hunt type

16 mfd. x 24 ‘mfd. x 350 v, Hunt
standard can
20 mfd. x 20 mfd. x 200 v. for leot
Maestro, etc.
Plus 6d. postaqe
Kindly mark envelope (P.T.)

i i s
RADIO VALVES
s 246, HIGH ST HARLESDEN Nt 1 el

WALKIE TALKIE RECEIVER and
TRANISMITTER Complete. Type

38 Mk. 2, in perfect order. With 4 ARPI2
| ATP4 Valves, | pair Throat Mnkes
| pair of Headphones and Aerial in metal

cabinet.  With Wiring diagram, Less
batteries. £4/2/6. Carriage Paid, - NEW
CONCITION.

ANOTHER ASTOUNDING OFFER
PHILCO S5-VALVE RECEIVER. Long
and Medium Wavebands. A.C. or A.C.ID.C_.
200250 volt mains energised Speaker in
Walnut cabinet slightly soiled. 90!-,
plus 7/6 carriage and packing.

MAGNETA §-VALVE A.C. RECEIVER
in metal cabinet. Crackle finish, 3 wave-
bands, L., M. and S. push-pult Amphf‘er
(incorporated), output 5 watts, using
2 6V6 valves. Connections for Gramophone
and Microphone. Size 21 x 12 x |0ins.
Built-in Speaker.  Suitable for Concert
Halls, Works, etc.. £15/0/0.

INFRA RED PHOTO ELECTRIC
CELLS. Image glass Converters, 50-100v.
Suitable for all kinds of purposes, 10/-.
PHOTO ELECTRIC CELLS, *Type
GS16. These cells are the gas-f‘lled type
with Cassium Cathode made by Cintel,

Minimum censitivity. 100 pA. / Lumen,
working voleage 100 D.C. or Peak A.C.
Projected Cathode area 16 S.G.C.M.

Suitable for 16 mm. Home Cinema Talkie

Equipment. Suitable for all kinds of pur-

poses, 4216,

When in Town give us a call and see Bargains.
23. LISLE STREET, w.C.2.

Telephone: GERrard 2969

YO
can hecome
@ firsi=ciass

IRARIO
ENGIREER

We are specialists in Home-
study Tuition in Radio,
Television and Mathematics.
Post coupon now for free
booklet and learn how you
can qualify for well-paid
employment or profitable
spare-time work.

T. & C. RADIO COLLEGE

== 0st {1t unsealed envelope, 1d. postage.
To : R. Heath Bradley, T.C.R.C., 3
50, Harland Road, 4
Southbourne, Bournemouth x
NBME b -icve by 48 8m | 06 TR d
ADDRESS 4[| vaan o5 = Li% g unFu s !
.
......................... L)
T] s
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COVENTRY RADIO

The Component Specialists since 1925, offer from
stock 2 full range of Television Components for
the VIEW MASTER, ELECTRONIC
ENGINEER, PRACTICAL TELEVISION and
other TELEVISORS. All items sold separately.
Send 6d. in stamps for comprehensive Catalogue.

Satisfaction Guaranteed. )

YOU CAN RELY ON

COVENTRY RADIO

189, DUNSTABLE ROAD, LUTON, BEDS.

DO YOU KNOW
| that a standard A.C. Autochange Radiogram can
|| be operated from 6, 12, 24, 32, 50 or 110 volts
D.C. by simply connecting a

VYALRADIO

D.C.IA.C. Converter. between the D.C. supply
and the Radiogram ? ' .
Retail price for models for 4-5 valve Radiograms
is- £10-15-0, plus 10 per cent.

Leaflets available from :—

g VALRADIO LTD.,
57, Fortess Rd., Londen, N.W.5

Telephone : Gulliver 5165.

WALTONS OF
WOLVERHAMPTON

Tha Leading Midland Television Depot. A few items picked from
our Colossal Stock @

MIDLAND FREQUENCY DIPOLE. 10/8 (carr. 2/-).
with elements and centre insulator. )
15.01.T. TRANSFORMER to give approx. 4 kv. from 230 v. mains.
With full instructions, 17/6 (post 1/-). :
V.54 E.LT. RECT, Yalves, 4 v, ilament, 6 kv, 3 for 12/6 (post 1/-);
§/- each (post 6d.). Brand new in boxes.

2 VALVE MINE DETECTOR AMPLIFIER UNIIS. Brand new
in boxes. 3/8 each (post 9d.).

NIFE 2.5 v. ALKALINE ACCUMULATORS, actual capacity
15 amp. hrs.. 12/§ each (post 1/-) : or 3 for 30/- (carr. 2/-).

a551cs CRYSTAL UNIT, in case R.C.A. Sealed boxes. 10/- each
tpo3t free).

Y WALTON'S

Complete
L4

WIRELESS STORES. 48, STAFFORD ST,
WOLVERHAMPTON
All Post Orders to i—
203, STAVELLEY ROAD, WOLVERUAMFPTON
Telephone : 9

The new 32-page Second Edi-
tion of * Television Circuils™ 1is
now available, post free, 1/6. Com-
piled by our Technical Queries Sec-
tion, this publicalion covers circuit problems
met wilh in correspondence.

You arz invited to our Television Demoin-
stralions which are given every Friday, 8 to
10 poan. at our Enficld Iactory.

HAYNES RADIO Ltd.,

Queensway, Enfield,
Middiesex

ALUMINIUM, DURAL,

BRASS, COPPER, BRONZE
ROD, TUBE, SHEET, BAR,
STRIP, WIRE, I4/'

EOXED
3,000 STANDARD STOCK SIZES incl. postage

Square or

| THE PRECISION
HOLE CUTTER F. GERMANIUM
A LUFBRA PRODUCT LI

NOW AVAILABLE

CRYSTAL DIODES
LATEST AND SMALLEST
SUPREME CRYSTAL DETECTOR
MIDGET SIZE 5/16in. x 3ll16in. Wire
ends for easy fixing. 416 each. Post.2}d.

Technical details and selected types
available.
Send stamp for comprehensive lists.

6 Ghasham Place, S.W.1. Kirkby Estato,
SLOane 3463. ~ Simonswood 3271.

RIGID TOOLS SUPPLY CO.

4, KENSAL PLACE,
LONDON, W.l0.

No Quantity too small. List on round shank e
Application. . cap. 117 -4} with i COPPER INSTRUMENT WIRE.
" vernier adjustment 'ﬁ Every gauge 14-48 s.w.g. in stock.
H ROLLET & Co. Ltd 1" highspeed toolbit. - B.A. SCREWS, NUTS, WASHERS,
O . e PROV. PAT. APPLIED WNSULATED PANELS, RODS, TUBES.
London: Liverpool: Trade supplied.

POST RAD!IC SUPPLIES

33, Bourne Gardens, London, E.4,

DEFINITELY THE CHEAPEST RAD10 SHOP IN TOWN

Focus Coils, 9in. or 12in., 10/-. 4in.xGin. X Bin. Calibratei 0 to .l
NT4=0X25, 8- 1 6L6, ohm. A very fine movement can
8/6. Chokes, 230 mA., 10-; Dbe extended to make an excellent
120 mA., 8/8. 9603, &/-; 9002, Meter. 12/8.
4/-: #2432 mfl, 450, 6/-. AL, Volt Meter. 0-.’:0_0 volt -
*LF. 8irip, 45 mc/s, 55/=. Frequeney (' Moving Tron’), Driameter
Changer, EK32, B5/-. Metal  Gin., 10/-. .
Rectifier, 6 or 12v., 2} amp, 1/3 h.p. Brooks Cub Cap. Motor.,
8/-. Triode, ML, dv., 4/ Midget 230 volt, 5 cyele. Brand new.

1l range  Test

Fil. Transformers, 6.3v-1.5 amp.,  85/10/~ .
8/-; 6.3v.-3 amp,, 10/8, 230-vlt Mains Trans, 200 to 230 in
¥an Motors, 16/6. AC/D.C.  350-350 d4v. 4n./4v.  da.2-volt |

Superhet Chassis, Medium- and  2a. - 15/=

Short-wave with Sin. Speaker, Outpyt Tr'nu. 5.000-3 ohra. 378,
£27/10/-. T.¢.C._ Cond, .001 12.5 kv. 5I’-
12v. Amplifier Units, 20/-. 156v./8v.  All-dry Batteries, §/-.

¢ Bond Testers,”” in Bakelite Cas‘eJ And & thousand other Bargalnsd.
p N =
Every inquiry answered promptly. Postage must bej pcluded with remittance.-

Wanted ;: All types of Test Equlpment, Cofn. Rec., Television, Motors,
Radios, Grams, etc. Highest prices paid. )

s i 1.per cent. accuracy

9 RANGES

15 C/S to 100 MC/S
THE ALTAIR
A.F.R.F,Generator Type K.3

Meets the need of those re-
_quiring a good instrument for
routine tests, measurements,
or experiments on amplifiers,
radio, television or other
electronic apparatus @
separate clear scale for each
range ® Individual calibratio
® C.W. or M.C.W. (400 ¢/s) on H.F.
ranges @ Output unattenuated, 2volts, with variable and step
attenuation to 2xV and also 20 volts variable on A F. ranges.
Double screened oscillator and attenuator. Low stray field.

___ SEND FOR LEAFLET — | List Price
ALTAIR INSTRUMENTS Telephone : 16
10, LONDON ST.; LONDON, W.2. PAD. 5668 GNS

4 PRAED STREET, W.2.
so LI DAS LT D‘ '(.fuat off Edgware R:ud.)

ES
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1. ARGE SCREEN
URING 1949, considerable pro-
gress was made in perfecting
farge screen theatre television re-
production.  Excellent demonstra-
tions were given of British systems,
and further improvements have been

made  during 1950, including the
provision of higher standards of
definition than 405 lines. But the

demonstrations have been followed
by-—silence ! There have been no
signs in this country that a regular
public service will be established or
that any of the large cinema circuits
willinstall it at their theatres. Demon-
strations will continue, no doubt,
notably at the Festival of Britain
next year, but the commercial ex-
ploitation of large screen TV lags
behind its technical development.

BIG STUDIOS

IG studios are in the news in
America as well as in England.

Not long after the acquisition of
the Lime Grove film studios had
been announced by the B.B.C,
the American Broadcasting Company
purchased the Vitagraph studio
plant in Hollywood. The site is a
large one, covering twenty-three
acres, and contains the usual film
studio buildings, workshops, stages,
property rooms and power plant.
Much of the acreage is taken up with
an open air ‘‘lot,”’ complete with
permanent street sets, ° ranches,”’
facades of “* public buildings > and

the like. The actual studio stages
are less in number but greater in
size than those of the B.B.C.s

Lime Grove studios. One of them
is cluimed to be thz world’s larzest
television sound stage.

BIG SCREEN TV IN U.S.A,
N America, the R.C.A. Company
have sold large screen direct-
projection TV equipment to a few
theatre owners, and the Baseball
World Series was shown to paying
audiences in the Fox Theatre,
Brooklyn, the Pilgrim Theatse,
Boston, and the West Side Thealre,
Scranton. This series of baseball
games was also shown on a large
screen at  Paramount’s State-Lake
Theatre in Chicago, by means of a
fitm TV recording made a few minutes
before in a laboratory across the
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street.  Incidentally, the Paramount
intermediate-film method now in-
ctudes o new high-speed drier which
reduces the time between photo-
graphy and projection to 20 scconds !
But the intricate cquipment has to
be situated in the theatre projecting
room to take advantage nf this
speedy processing. The large Fabian's
Fox Theatre in Brooklyn installed
an R.C.A. Direct Projection equip-
ment for showing the Walcott-
Charles heavyweight championship
fight to an overflow crowd of spec-
tators almost 1,000 miles from the
scene of the fight.

As a result of these initial public
shows, Twentieth Century-Fox have
worked out plans for equipping
24 theaires in a 400-squarc-mile
area around Los Angeles, including
studio originating facilities and micro-
wave radio link.

PICTURE FRAMING
EFORE the moving-coil loud

speaker came into general use,
all varieties of sound quality, from

\7 HE DIPOLE

a waflv “mellow ™ tone to a shricky
rzediness was acceptable. One be-
came accustomed to the particular
kind of distortion on one’s own sct
—in fact, drugged to it—and the
sound on other people’s sets seemed
awful.  That was in the days of
** horse-drawn radio”” ! But some-
thing of the same kind is happening
with television reception, particularly
on scts which have been in operation
for a year or so. Height, width and
ceniring  may  slowly, but surely,
alter as the valves or other com-
porents deteriorate.  Maladjustment
of vontrols has its effect, of coulse,
but the deterioration is so slow that
it is not noticed by the set owner.
In any case, deterioration which
results in overscanning the receiving
tube is much less noticeable, whether
the error is in width or height.
Apart from the distortions which
make the actors look fatter or thinner
than they really are, the composition
of the picture and important infor-
niation is seriously aftected. This
trouble has caused commercial spon-
sors of TV in the U.S.A. to have
serious headaches. One sponsor,
advertising an item for $2.95 was
startled to see on a viewer’s screen
the figures .95 *” only. This resulted
in a flood of inquiries from vicwers
with badly adjusted scts who wished

PROFESSOR BOFFIN

*“ Eurgka ! Third-dimensional TV.”
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to purchase the $2.95 article for
the greatly reduced price of ninety-
five cents ! The result of a few catas-
trophies of this kind has led many
TV companies in the U.S.A. to
insert a ‘“dead border area’’ of
coloured gelatine in the television
camera viewfinders. Any informa-
tion or object which is seen through
this gelatine is liable to be *““lost™’
on badly adjusted sets. Everything
of importance is now concentrated
in the rectangle within this narrow
neutral border.

TV “INLAY”
T REAT progress has been made
with the B.B.C’s TV travelling
matte system, mentioned in these
columns recently. It has been found
possible to *“ inlay *’ sections of a live
performance upon a small photo-
graphic background. For example,
one TV camera is focused upon a
still photograph of the front of a
building, the doorway and a window
of which are masked off with black
paper cut toshape. A second camera
is trained upon a studio ‘' setting’’
with a doorway and window frame
only, in front of black velvet, so
disposed that they coincide in a
picture mixer with the blacked-out
sections of the still photagraph picked
up by No | camera. An actor
enters the doorway, waltks across to
the window and looks out. In the
composite resull. the picture gives a
result cquivalent to that which would
previously have required the construc-
tion of a larpe and expensive setting,
Further vanations enable one
picture to ‘" wipe’’ over another

in the manner frequently seen on
cinema film trailers. Other trick
process TV developments will enable
actors in the foreground, playing a
scene in front of black velvet, to be
superimposed upon a background
of film or secondary TV scene.
The background could be, for
instance, a seascape, the audience
of a theatre or aerial views. These
developments are still experimental,
but it will not be long before the
television studio scenes will be played
upon a much broader canvas.
In this field, I think, the B.B.C.
is forging ahead of all other TV
organisations in the world.

THE TELEFILM
MPROVEMENT in the definition
of telefilm retransmissions con-
tinues. Considering the difficulties
with light on the original transmis-
sion, the telefilm of the arrival of
Queen Juliana at Victoria Station was
extremely good. The effect of the
flash-bulbs of Press photographers
was somewhat startling, 1t seems
that when a Press man fired off his
flash-light by the side of the TV
camera—but out of sight of the
viewers—quite a long-period flash
resulted, lasting almost a second.
Considering that the actual flash of
one of thesz bulbs only lasts a few
microscconds, one can only assums
that the sudden intensc flash close at
hand momentarily paralyses the
“works > of the TV camera. The
remedy might be to fit outside TV
cameras with extended lens hoods a
device which could also advanta-
geously be applied to studio cameras.

FRUSTRATION

HE lay Press have been carrving

out quite a campaign against
the B.B.C. television progranimes,
spurred on by angry letters from
their readers. And a few important
members of the staff, both on the
programme and engineering sides,
have resigned, telling their friends
that they could no longer endure the
sense of frustration they were experi-

encing in *‘ trying to get a move on.” *

This is very much the same thing that
occurred in the early days of broad-
casting at Savoy Hill, particularly
when the B.B.C. ceased to be an
ordinary *“ Company’’ and attained
the dignity of a *‘ Corporation.”
At that time engineers left by the
score and found more remunerative
—and more precarious-—posts in the
film industry. [ have always felt
that the B.B.C. was growing into a
huge slow-moving colossus of the
ether. *This is bound to happen
with the concentration of all
directorial power in one place—
Broadcasting House.
getting more than its share of exploit-
ation by minorities, resulting in an
unduly high proportion of  Third

JProgramme””  items. Until there
is an alternative service. the planncgs
should remember that the chief

function of television is to entertain.
This is the cause of dissatisfaction.

The only item which really gets’
universal praise is the newsreel.
I am sure that if the Alexandra

Palace programme statf were given
a freer hand to please their customers.
they would have less Picasso and
wore * punch.”’

News Flashes

Public Interest ' Large Scrcen TV

VER 42.000 people-passed through the projection []‘
reom c©n the

television demonstration
stand at the recent Radio Exhibition.
sents nearty
in the bigger reievision picture.

Te'evision in Canada

IN addition to supplying much of the fixed equipment
for the torthcoming Canadian Television servize,
the English Marconi Company have also been asked to

supply two O.B. vehicles fully

equipped.

Colour in U.S.A,
FTER long consideration the
authorities have passed the
Columbia system for public use.
As a result of this announcement
many firms have taken out writs
and instituted .legal .proceedings, as

one-third of the total attendance at the
cxhibition itseil, demonstrating clearly the public interest

conditions.

they do not consider the system th2 best under present

Suppressed Motor Vehicles

Philips
This figure repre-

is announced from the Nuffisid Organisation that
in future all the vehicles coming from their factoiies
will be fitted with TV suppressors.

Free Big Screen Show
ARIS is to have its first big screen television at a |

cinema on the main boulevards—admission frez.
The programme. inciuding stage- and film-stars. will
he picked up direct from the Eiffel Tower tranzmitter

and cnla:ged on to the ordinary cinema screen.
The occasion : thz 55th anniversary of the showing
of the first film in Paris.

A New Year 'Resolution Worth Keeping

Send your friends and relations
subscriptions to PRACTICAL TELE-

viSiON as New Year gifts.  They
will be reminded” of your good
wishes as each copy arrives
throughout the year.

It is simple to-arrangs--(we will
de all.the 'work !j and the cost

is only 10s. 6d. (Canada 10s.) for
each annual subscription.

Just send the names and addresses
of your friends with remittance to
the Subscription Manager, PRAC-
TIcAaL TELEVISION, Dept. G.7, Tower
House, Southampton Street, London,
W.C.2, and leave the rest 10 us.

Television is -

4.8t
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RADIO UNLIMITED, Elm Rwoad.
Lendon, E.17. offer Valves i1new
boxed. surplus) : 6V6. 6K7. N7, 6J7,
6X5, 5Z4, 5U4. EF39, EBC33. EK32.
8017, VUlll SP41, SP61, 6B8, 6J5.
6C5, 1S4. KTW6], 9D2 '15D2, EF30.

9001, 9003, all at 6/6 each. The
following at 9/- : 6K8, ECH35, APV4,
EL32, EL33. 25L6. 35L6. Midget
types: 1S5, 1R5, 1T4, 3S4. 7/6 each.
Condensers (fresh stock): 8 m/f 450v
29, 16 3/9, 8 x 8 3/6, 16 x 16 4/11,
8 x 16 4/9, 32 4,3, 32 x 32 4/1, all
450v: 8 m,f 500v 3/-, 16. 500V 4/-,
.1. 350v 7d., 500v 1/-. Speakers : 3in.
10/-. 13/6 5in. 12/6, 6in. 13/6,
8i 10in. 17/6.  New Output
small  3/6, medium 4/9.
Resistors: | and )} watt ad, 1 watt
7d., 2 watt 1/ -, Amplion ”
semi-midget Volume Controls :
10K 1o 2 Aey 4/, L'sw 5/9, W/sw.
I\mpllon " Coil Pack, 36/1, inc. tax.
New list ready, 1d. shmp Terms :

C.w.Oo. CoOD. For all B.V.A.
Valves we advise order C.O.D.
“ VIEWMASTER ” Valves, complete

to specitication; all gumanteed brand
new anc boxed,; comprising 5 EF50,
2 bK25 2 K’I‘61 6P28,
1 EB91; set of 12, 97/-,

EF50 (VRO1), 7/- cach. 6AL5 (EB9I1),
7j-. EF91 16/6. EY51 18/6. Miniaturé
all dry battery types. 3S4, 1S5, 1T4.
1R5, G/G each, set of 4 25]-,

stock ‘PM. Speakers, 5in, 9/9, 6iin.
16/9, 8in. 12/-. C.W.O. Post paid
20/-. READERS RADIO, 24, Colberg
Place, Stamford Hill, London, N.16.

TELEVISION, Radio  Amplifiers.—
Repairs, rebuilds, modifications or
built 10 order, home-built equipment
adjusted. ﬂngued and tested. Des-
patch with full instructions for quota-
tion without obligation. No ex-Govt.
ejuipmeat accepted. BERNARDS,
Radio Engineers. 12. Chelverton Rd.,
gga&gmey. London, S.W.15. (Putney
L)

volt 10 mfd. 1/- each: 8 mid, 2/3

each; 8.8 mfd, 3/6 cach; 16 mfd. 3,’6
each. Smmp for lists. (0]
BURROWS. 12, Verulam

Albans. (Tel.: 5951.)

MIDGET SPEAKERS.—P M. M.C. 35 |
ohm Voice Coil. Ideal for personal

portables. G/- each. 3 for 15/-. Terms,
cash with _order only. PEARCE. 93,
Canning Rd., Wealdstone, Harrow,

Middlesex.

BRAND NEW VALVES

(A) Makers’ cartoss. (B) Upused aud boxed.

Type A B A B
ocs = €'~ /-
o .49 43 5/9
. 49 43 5/9
2 8- 4/9
. 68 6/9
63 59 5/3 49
. 58 5 68
. 63 . 8/3
- 6}~ 57 ‘e 63
. 89 6,3 . 3.8
L 4/9 43 5/
i 69 63 8/3
IOM L. .. 53 49 . Y6 2/~
6J5GT 39 EC-)'!(I‘L]S) 5/-
34 .10/~ 7.9 KRTWGL 6.8

Matching 2% extia,
guns. Exapiples :
3.6. 0.902

Condensers IJ mfil.

20 hy.
. Resistors frum 24,
. Post paid en orders

REED & FORD (Mail Order Only), 46b, Gtosveaor
_Road, Soumthport. Lancs.

guaran- |

8eni for full list uf I‘I' \L Dar- |

I

RATES

3/- per line or part thereof,
words to line,
minimum 2 lines. Box No.
6d. Advertisements
must be prepaid and addressed
Manager,

average five

extra.

to  Advertisement
“ Practical Television,” Tower
House, Southampton St.,

Strand, London, W.C.2.

ELECTROLYTIC CONDENSERS, 430 | qors

1
o

|

| Ring

“A PORTABLE TELEVISOR,” the
first ever designed for the home
constructor, would make the family
an ideal Christmas present, and 18
casily and quickly built, The 56-page.
fully illustrated book at only 3/2,
post pald, shows how ounly 14 valves
(sound and vision complete) operate

either a 3in. or 6in. tube for either
TV area. ‘ Personal Portables,’ our
first book, is more popular than ever.

It glves the full details for building
5 midget (loudspeaker) personals,
both TRF and superhet, 3 and 4
is great value at
Both from BRAD-
Penzance, Corn-

valve types, and
2/8 post  paid.

OOKS, Sennen,
wall

AMAZING OFFER vhile stocks last.
Television Pre-Amplifiers. Complete
set of parts including drilled chassis,

malns transformer, valve, rectifier,
ete., and compleLe wiring instruc-
tions.  Full bandwidth acceptance.

State London or Birmingham. Trade
supplied. Price 45/-, c.pd., c.w.0.
Stamp_for list of other b'lrgams
MARQUIS RADIO PRODUCTS. 160,
Bentinck St.. Ashton-u-Lyne, Lancs.

AERIALS.—Owing to -excessive
emand we have been reluctantly
compelled to discontinue manufacture
of all multi-element arravs and con-
centrate solely on Midlands H-tvpe
4 wave spacing: 8ft. Mast, £2/19/6;
12ft., £3/17/6, complete with ' lash-
ings. bracketls, bolts. etc. H-type for
| mounting to customers’ own mast.
2/, C.w.0. Carriage paid.

.R.8.. 395, Badsley M\oor Lane,
Kotherham.

wh
®

PRACTICAL TELEVIiSION RECEIVER,
Aladdin  Formers 10d. eacl; Tag
2:d.; Set of Coils,
Biriningham, 16/6; Chassis 70/-
Mains Transformer 350-0-350v 250ma.
Sv 2a, 6.3v 4a. 6.3v 4a, 68/6. S.A.E.
list. R. F. SHILTON, 19, Clarendon
Rd., Salisbury, Wilts.

EE Televisors.
Model on show.
Stratford Rd..
2369.)

VIEWMASTER and
All parts in stock.
H.G. RADIO, 1350.
Birmingham, 28, (SPR

Mains Transformers
R lgxll T—DROP
R

HILLFIELDS RADIO,
8.  Burnham l(oml
Whitley, Coventry

Prachcal Televlsnon Class»hed Advertisements

I
1

London or !
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SUPERHET, £5,
cabinet. all valves,
DC, can be made by all with our
concise instructions, all parts in
stock. TRF 2WB AC/DC, £4/10/..
Send stamp for further paruculars.
Other bargains include **P" type
Coils. complete range, 2/3 each .
3WB LMS 465Kc Coil Pack Kit, 9/3;
8 mfd, 450v, 21/. doz.; .01 mfd,
1,000v.. 3/- doz .1 mid, 500v., 36
doz. All items plus post and pack-
ing. Send stamp for datest *‘ eheapest
list in England.” SUSSEX  ELEC-

complete
wB

with
etc., 3 AC

TRONICS, LTD. (T.), Princes St
Brighton, 1.
T.V. VALVES. boxed, guar.: EF50.

EF54. EF55. 5Z4. 5U4. 5/6, 4 Ior £1.
EBC33. 6V6, G6K7, 6J7, 5/-; EF50.
soiled, 3/6. 6 for £1; SPSI SP41.
3/-; EA50. 2/6, 5 for 10/-; ; 6H6, 1/6;
807 6/-; HVR2A. 7/6. Spkrs.. 8in.
P.M.  11/9: 10in. ELIP M/E 720
ohms. 14/9. £1 orders post free.
Y RESE T Meadvale Rd., E. Croydon.

TELEVISION AERIAL COMPONENTS.
Alloy Tube drawn in A.W.10.C.:
Mast-head Brackets alloy and wood
masts, Chimney Brackets, Corner
Plates and Lashing Cable, J. Strainer
Bolts, U Bolts, ete. WALTER
CRANE. Electrical Engineers, Wake-
field, . (Telephone: 2172.)

CRYSTAL SET, latest coil for push-
pull germanium diodes. double second-
ary. iron cored polystyrene former,

Avenue, London,

6/6 en.. post free. BEL SOUND PRO-
DUCTS, Marlborough Yard, Arch-
way. London, N.19

EDUCATIONAL
"“TELEVISION.”"—The only school

in Great Britain, devoted solely to
training in television. Postal egurse
prospectus. Secretary, GOTHIC
TELEV{SION SCHOOL, 13, Noith
W.13.

TELEVISION Servicing and Theoreii-
cal  tpostal) Courses at extremely
moderate fees are available from the
Institute of Practical Radio Engin.
eers, either for study or as reading
matter only. Syllabus post fre from
the Secretary. 1.P.R.E., 20, Fairfieid
Road, London, N.8.

MERCHANT NAVY
Day. Evening and
Instruction. Apply. The
Radio  Officer, THE WIRELESS
SCHOOL, 21, Manor Gardens,
Holloway, N.7. (ARC. 3694.)

and Air Rad'o,
Radiocerts

TELEVISION i
COMPONENTS

FOR THE
‘““Practical Wirecless”
VIEWMASTER AND
E. E. TELEVISORS
IN STOCK
Frice Lists of specified and alternative com-
panents for P.W. and E.E. T.V. available
Prompt Postal Service

J. T. FILMER

. MAYPOLE ESTATE, BEXLEY, KENT

TEL. Bex!eyheath 7267
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TRADE

X
Spencer-West Pre-amplifier

AMPLIFIER Type AC/3 has been desxgned to securz
minimal valve and circuit noise. Two triode valves
are employed, the first of these operates as a neutraliscd
stage and has its anode connected to the cathode of the
second triode. In this manner an excellent gain is
secured and valve noise is lower than for any other
circuit arrangement. The unit is completely self-con-
tained, with its own power supply unit and mains-borne
anti-interference filters.  Provision is made for the
connection of balanced or unbalanced feeders. No
gain control is fitted and is not recommended, as the
employment of such an arrangement negatives to an
appreciable extent the low ™ noise ” characteristics of
the unit.  Gain control should be effected with the
normal receiver contrast control, thereby permitting the
Pre-amplifier to make its full contribution of gain at its
low noise level. Moreover, any interference existing in
the receiver proper is substantially reduced in this way.
The Pre-amplifier is available for London or Sutton
Coldfield frequencies. Delivery is ex-stock and the
price is 10 gns. complete.
~Spencer-West,

Quay Works, Gt. Yarmout.

Mullard Console—Price Reduction

( N November 1st, 1950, the price of the Mullard 9in.
Console Television Receiver Model MTS684 was

reduced from 58 gns. (£49 i4s. 7d. plus £11 3s. 5d.

Purchase Tax), to 50 gns. (£42 17s. 5d. plus £9 12s. 7d.

Purchase Tax). Mullard, Ltd., Loadon, W.C.2.

The QS5R9 Circular Aerial
HE QS5R9 circular television acrial—Provisional
Patent 14192/49*is designed for indoor use in
areas where the signal is relatively strong

The gain of this aerial is about 2 db. compared to a
half-wave dipole. That is to say, its performance is
slightly better than an ordinary indoor dipole.

The aerial has very sharp directional properties, and
herein lies its main advantage over the ordinary dipole,
for it can be so orientated to give maximum signal-to-
noise ratio, and for cutting out severe interference.

The aerial works best in buildings which do not have
steel frameworks, although good reception can be
expected in such buildings if the aerial is installed in
one of the upper storeys. The aerial is provided with a
pre-set adjustment (which can be found at the top of
the aerial).

1t may be found in some cases that slight improvement
in the picture can be obtained by adjusting this control.

The aerial is suitable for mounting underneath the
table upon which the television set stands, or else it
may be mounted on top of the television set, in which
case a decorative base is supplied. It is also possible to
incorporate a table lamp within the aerial, thus making
it serve a dual purpose. It is ideally suitable for mounting
in the loft.

The aerial is supplied in two basic finishes, one painted ;-

the tubes are painted either cream or aluminium, and
the fittings are in black plastic. Alternatively, too, the
tubes can be anodised in various colours, and the
accessories coloured to match. Price 55s. London or

Midland. Plastic finish 4s. extra. Richard Maurice
Equipment Co., Portsmouth Road, Cobham, Surrey.

e masams e

New Germanium Rectifigr
HE General Electric Co., Ltd., announce the addition
of Type GEX.45 to its range of germanium crystal
rectifiers.  This rectifier has been introduced to meet
the needs of designers who wish for a low reverse curreat
but do not require the exceptionally low figure given by
type GEX.55.
than 104A at —I10 volts and costs 30s., whereas the
new type, which has a reverse current of 10-30 rA. is
16s. list price. Special net prices are quoted for quan-
tities.  Electrical characteristics of the GEX.45, apart
from the reverse current mentioned above. are :—

Forward current—8 mA. approximately (at +1 volt).
Turnover voltage—greater than 60 volts.

Shunt capacitance—1xuF approximately.
General Electric Co., Ltd., Magnet House, Kiagsway, W.C.2.

The QS5R9 circular acrial reviewed above

Valve Replacement Guide
NEW edition of the well-known Mullard Valve
Replacement Guide has recently been issued and
is available from wholesalers at 2s. 6d. net.

Where applicable, appropriate Mullard replacement
valves are listed for all receivers manufactured between
1933 and 1939. For those valves for which no Mullard
equivalent is available, the original valve type and make
is quoted, and is printed in italics.

Receivers manufactured after 1939 are listed with
their original valve complements, irrespective of make.
Suitable Mullard replacements, if available, can be quite
easilv selected from the comprehensive Equivalents
List printed on tinted sheets at the'end of the book.

Mullard Electronic Products, Ltd., Century House,
- Shaftesbury Avenue, London, W.C.2.

The latter has a reverse current of less «
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The Editor does not nccessarily agree with the opinions expressed
by his correspondents.  All letterS must be ;1'ccov‘npamed. by the
namie and address of the sender (ot necessarily for publication).

SPOT WOBBLING

QLR,—»I have been interested lately reading about a
~J stunt known as ‘‘spot wobbling,”” and from the
description of the idea I fail (o see how it can improve
television reception. It appears that some viewers or
experts do not like to sce the lines on the picture, and to
hide these they propose to wobble the spot up and down.
Surely, where fine detail is concerned (such as the
features in a face at ! long shot **), the movement of the
spot can only result in a blurring of the features, and it
scems to me that the final picture. instead of being
T marred ** by lines, will be completely spoilt by giving
the sume appearance as a badly adjusted focus. If this
is not so, please tell me where I am wrong.—D. MARVIN
(Wembicy).

[/ praciice the effeci is not as you imagine. The
eflectivencess of the idea may be judged from the Jacr
that the master 20in. screcn receiver from which the
B.B.C. records its > Telefilm.” is firred with the device
and it may be swirched on and off, and we undersiand
that it is usually ou when a Teletilm is made. For those
who wish 10 experiment with the idea, constructional
derails of a unit are given on poge 339 of this issue.—Ed.]

BACKGROUND NOISE

QIR, —1 have been very disappointed with the piciures
7 on my home-made set for some time, due to the very
heavy graining and flickering of the background. J
thought perhaps this was natural to long-distance tele-
vision reception until | saw a friend’s set locally. This
was almost tree from the effect, and after some investi-
gation [ have now got my set in a similar condition.
For the benefit of those who are experiencing similar
ettects, I would like 10 pass on my cxperience. [ was
using a home-made dipole aerial and a two-stage pre-
ampliier 10 a well-known home-constructor kit. 1
found that my neighbour’s set had three valves less than
min¢e on the video side, und he was using a multi-array
aerial. T accordingly purchased one of these acrials, and
when T tried it out | had tremendous overloading.
Eventually, 1 cut out completely the 1wo-stage pre-
amplitier, and now have the contrast control set back
about one-third. The result—a clean picture without
fading and much better tonal quality. Furthermore,
interference is not nearly so noticcable.  So a good aerial
does pay sometimes.—G. ENNIS (Lowestof1).

TELEVISION INTERFERENCE
SIR,—Muy I be permitted 1o reply through vour
+J columns to the criticisms of Mr. L. C. Walters in
the December issuc.

First, | should like 1o see Mr. Walters produce some
sort of proof of his statement that in no case does the
beam density in a C.R.T. attain suflicient level to produce
@ condition where mutual repulsion between the clecirons
affects the focus of the beam. Direct experiment is
rather difficult and special circuit design is called for,
but in a particular experiment where the F.H.T. potential
was absolutely tixed and the focusing field was constant,
increasing the beam density invariably caused de-
focusing of the spot.

In his statement that it is not true (0 say that magnetic

tube deflection does not depend on beam velocity (and
ience E.H.T. potential), I can only refer Mr. Walters to
some elementary work on the dynamics of a particle, or,
to perhaps make 1t more ** comprehensible ** (o him,
suggest that he tries the simple experiment of varying his
E.H.T. and sec what happens to the size of his picture.
If V is the final anode voltage of the tube, the width and
height of the picture for a constant deflecting current is
inversely proportional to V'V, that is, inversely pro-
portional to the electron velocity itself.  This, of course,
is common knowledge. Further, as a matter of interest,
the change in picture size with change in electron velocity
is not the same in the horizontal and vertical directions,

Finaily, I must disagree.with the remark that electron
velocity is not affected by signal variations. Electrons
emitted from the cathode can and do leave the grid plane
at different velocitics, and these velocity differences are
maintained as the stream passes the final anode. As |
stated correctly in my article and also mentioned above,
that the amount of deflectipn depends on the electron
velocity, then obviously a stream composed of electrons
having a field of velocities will suffer a correspending
field of deflections, the tendency being for elongation of
the spot in the horizontal direction. Mr. Waliers'
explanation of the long splash, taking a 20 15¢C. inter-
fering pulse, will produce a 2in. elongation approximately
on a 9in. tube, which seems 10 me to be rather long.

I will conclude by saying that after several years’ TV
experimenting, nothing is ** obvious *’ in thjs intriguing
subject and the ““simple” explanation is generally the
wrong one.—S. A. KNIGHT (Wellingboro®).

AMATEUR PLEA

«IR,—Some time ago you made a plea for an cxperi-
mental programme for the amateur experimsnicr.
I'was recently kept home due to an infectious disease,
and had the opportunity of secing the morning pro-
gramme, and I should like to make a further piea to the
B.B.C. Why cannot the Test Card ** C "’ be broadcasi
when the majority of workers are at home—say, early in

the evening or at the week-ends? 1 was surprised 10-

sce how my set showed up faults on this card, and |
would not have known it had I not had 1o be at home
due to illness.—G. SyMONDS (N.4).

VCRI40
TR,—I should very much like to hear from any
readers using a VCRI40 12in. magnetic  ex-
Government tube, as I liave one of thesc and should like
to know if this is suitable for TV use.
I should be glad of any details concerning ihis (ube.
—J. S. BUCKLER (Somerset).

SERVICING NOTES

IR,—1 have been interested in the serics of notes on

Servicing which you have been running, but do not
think that the author has drawn sutlicient attention to
the most important part of the modern teleyision receiver.
1 refer 1o the fixed condenser, of which literally hundreds
may be seen in a modern set. and the majority of them
are really necessary. | have serviced a large number of
reccivers and in the majority of cases (he trouble has
been an open-circuited or partially short-circuited con-
densecr—even mica components working at points where
no D.C. is applied ! | think, therefore, stress should he
laid upon the need for a condenser bridge with power
factor check for those who are going in for servicing.—
G. PAYNE (Streatham}.
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D.C. COMPONENT

QIR,——-An important feature ol the feed to a tube in
+J modern TV receivers is the maintenance of the D.C.
component, and I notice that a large number of modern
commercial receivers, in an attempt to economise by
avoiding high potential differences between hecater and
cathode, often include a potential divider in the video
anode-circuit, a condenser being included in the top part
of the feed. 1 wonder if the resistor across the condenser
really acts as a direct-coupling, or whether the A.C.
coupling does, in fact, predominate. Has any reader
made a quantitative analysis of this method of feeding
and if so, could he give us his findings >—G. SMEDLEY
B.Sc. (Glasgow).

THE CASCODE PRE-AMPLIFIER

SIR —I have noted Mr. Thomasson’s letter in the
Deceriber issue in which he provides further views
on the “ Cascode ™ circuit as applicable to television
pre-amplifiers, and in addition criticises some sugaest:ons
1 passed on for improving the circuit published in his
original article. | had intended my letter to be helpful,
and it did not occur to me that it would evoke a condemn-
nation of some of the improvements outlined, since they
appear to have such obvious advantages. It seems
necessary, therefore. to deal more fully with the points
raised by Mr. Thomasson concerning these¢ improve-
ments. so that interested would-be constructors of such
units may be better able to determine what form their
pre-amplifiers shall take.

Ttere are many references in the literature to the
“ Cascole” circuit employed as a low-noise R.F.
amplifier.

The description cited by Mr. Thomasson (Electroviics,
November, 1949) is i recent one, and the circuit arrange-
ment published therein is almost the same as 1 recom-
mended in my original letter. There is, however, a much
earlier description published (L. A. Moxon, Wireless
World, May, 1947), and it is very odd that this description
should have apparently attracted so little attention,
especially since it was published at such an early date.
The circuit given by the author is the same as | recom-
mended. with the exception of the method employed for
completing the cathode circuit of the second valve.

Dealing now in detail with the points raised by Mr.
Thomasson.

We are agreed that the first valve should be neutralised.
I would mention that some experimental care in the
choice of the values employed for this purpose is desirable
in order to ensure that the neutralisation is held over a
reasonably large percentage of the passband.

Concerning the tuning of the cathode circuit of the
second valve. This is neccssary to ensure that as far as
possible this valve appears as a pure load to the first
valve. The bandwidth of the circuit can. if desired, be
increased (not reduced) when employing this additional
circuit, though this is not recommended. When this
circuit is correctly tuned the bandwidth as determined
by this tuned circuit will be more than is nezessary or
desirable. by reason of the fact that the tuned circuit is
shunted by the cathode impedance of the second valve,
an impedance usually of the order of 150 ohms or so.

PRACTICAL TELEVISION

January, 1951

Tuning of this circuit is quite uncritical and will not
render any more diflicult the correct adjustment of the
input and neutralising coils.

The difficulty of alignment to which T referred cxists
with all arrangements of this nature when neutralisation
of the first stage is included. This is appareat on refiection.
tor it will be sean that the input coil with the associated
valve input capacity will have its adjustment modified
by adjustment of the ncutralising coil. The required
procedure is first to adjust the input coil, then to
neutralise, and so on through the circuit.

Concerning the use of the parallel-connected circuit,
as against the series connected arrangement. the advan
tages of the former are surely obvious. |If the H.T.
voltage available is. for example, 200, then a greater
efficiency is secured by providing each valve with thi
voltage and not by sharing it between the two valves.
i.e.. operating the valves at the reduced voltage of 100
or so. In passing, it can be noted that the parallel
arrangement can be employed if desired without tuning
the cathode of the second valve merely by fitting an R.F.
choke or resistor in place of (hg tuning coil, so that the
difficulty mentioned by Mr. Thomasson is readily
surmounted. However, as I have mentioned, a tuned
circuit is very simply adjusted and does confer other
benefits.

The grid of the second vaive should be directly earthed
to R.F. (for correct operation), whichever arrangement
is employed, and it is most undesirable to permit feed-
back to occur at this electrode as will result trom the
inclusion of an undscoupled grid-resistor.

In conclusion. I must mention. i [ may, that it strikes
me as a little odd that Mr. Thomasson should say that
he is not convinced [ have found the best possible circuit.
I, for my part, am jolly certain that I have not reached
finality. What experienced worker in this ever-changing
field would be 2—S. WEST (Gt. Yarmouth).

VCRI14)

IR,—1 saw recently an ex-Services 12in. magnetic

tube on offer at about £5. As with many ex-Service

tubes, the question of suitability to television purposes
is always probiematical.

It would be intzresting to know from any readers of
their experience with this C.R.T. and their opinions on
persistence, colour and suitable E.H.T. voltage. In these
hard times ths economy otfered by the use of this tube
is highly attractive '—E. J. SUNMAN (Sidcup, Kent.)
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