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SERVICING

THE BAIRD DISC MODEL “ TELEVISCOR *
By H. ]. BARTON CHAPPLE, A.M.LE.E.

it or-
dinary
Baird

disc model
"Televisar™
(Fig. I)1s ¢asen-
tlally  quite: 2
simple plece of
apparaius. ca-
prable of repro
ducing  televi-
sion images of
goud quality in
the home. It
strves the eye
In a4 Imanner
similar to that
in  which the
loud speaker
serves the ear,
but, like the
loud speaker, it cunnet give of its Dbest
unless the signals passed o it are above
suspicion,

Symploms of Faults

Under normal use, therefore, it is neces-
sary to be able to recognise certasin
syinptoms when the apparatus does not
appear to be functioning satislactorily, as
in this way the task of servicing 15 made
much simpler.  The numbered Tist gives
the nost likely untoward cffects whicl
may be ubserved, and methods of curing
them will be dealt with in the same order,
In this it will be recognised that many of
the faults arise from the wireless set which
15 receiving the television signals, but in
view Of the paucity of information assu-
ciated with the newest offshoot of bread-
casting 1l was felt necessary to include
these in the list to make the story guite
complete,

I. Vertical hlack lines on linage area,

2. Lateral image movement,

3- Bad image hunting (vertical),

Figi T—THie By 1hse MODEL * Tergvisoe,

. Refusal of
5y nehron-
1512 LI
chanism 1o
hold image.

Noisy min-
1167 20

t. Fatlure ol

moter o
Atart.

7. Image ares
diamend
shaped ir
respecfive
ul apeed
CORTLG]
knobh puosi
T,

Neon light-
mg Wrong
way,

g, Lmage movements reversed,

In. Neon light intensity effected hy

switching on of motor.

I, Stationary light splashes on image.

1z, Insufficient nean brilliancy,

13. Dark patches on neon plate arey,

14. Vertical lines travelling across

1mAage.

3. Negative image.

16. Fine mesh pattern over noon ares,

17. Indistinet image with lizht thrown

up behind bmage and beardlike
shaduws,

8. Blurring or out-of-foems effect,

Essenlial Parts of a Baird Disc Maodel
' Televizor ™

Betore dealing with these in turn it iy
advisable to consider briefly the four
essenitial parts of a Baird Dise Mads!
" Televizor,”

]

b

The Aluminium Disc

The first of these is a Qise of light
aluminium perforated by a spiral serics of
apertures.  The last three of these aper
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25 and the first threec arc rectangles |
others are squares, the eficct of this
ng to give an image with the fine grain
centrated at the centre, where the
re important details of the picture are
twith, and a rather coarser grain at the
g5, This makes the most eflicient use
the detail permittad by a g-kilocycle
wl, which is all that can be transmilted

Fig. 2,— THr BrcK OF THE '

‘o remove the main casing it is necessary to take out thie woud screws
sing into the wooden base through the casing lip edge at the back.

f the image area is diamand-shaped with lines sweeping dewnwands or
vards, the motor is running either oo slow or too fast.
wedied by altering the position of the wandering ledd lerminating in a
de tag on the back terminal buan! which can be seen abuve.

ough the B.B.C. medinm-wave stations
present.

¢ Electric Motor

[he second essential is the electric motor
rotate the dise, and fur this purpose a
iversal motor, which can be run from
¢ electric supply, either D.C. ar A.C,,
mployed. This motor rotates the disc
124 revolutions per second, a specd
ich has been decided upon, after very
cful investigation, as giving the best
upromise with the given waveband

TrEravisor."

i Bl e BB

permissible. A higher speed reduces the
flicker, but tends to sacrifice detail within
the allotted sideband.

The Synchronising Gear

Tlhe third component is the synchro-
nising gear. It Is essential that the
receiver should revolve exactly i siop
with the transmitter, and to devise an
apparatus which
wonld aceom-
phish this in =
commerecial form
ronstituted one
i the maost
sericus problems
in the comstrue-

fifm Of 4 Lam-
mercial wppara-
tus,  ©The Bard

Automatic Syn-
chrnlser miasges
use of the thm
black strip divid-
ing consecutive
pictures to pros
vide & synchro
nising nnpulse at
the top of cach
line wf the pic-
ture, This syn
chronising  1m-
pulse of a fre-
quency of 375 15
fed to coils ac-
tuating electro-
magnets pulling
upon the teeth
of a cogged
wheel, These
teeth are scpa-
rated from one
another by gaps four times the width ol
the tecth themselves, and it is essential
for proper functioning that the air gap
between pole face and the tooth face
should be as small as possible, something
of the order of -oub inch,

The Neon Tube

We now come to the Neon tube, the
fourth item. In the Baird " Televisor ™
a mica-backed plate is used as the nega-
tive-electrode. This glow discharge is
dewed by the observer through the

This can be
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perforations in the rotating dise, and its
luminosity is controlled by the incoming
televisiun signal. The fluctuations of thes
lamp as viewed through the dise create the
image, which is built up by the moving
spot of light-—the light being bright at the
high lights and dim #t the shadows, and
moving with such rapidity across the field
of view as to create the illusion of a moving
Image similar to that which ohtains 4t the
cinema.

How to Operate
the '"Tele-
visor "'

The mwchod
of operation of
thie “Tele-
visor " oas e
fallows . —

First ol all
the wirelpssy
FELEIVEL %
tuned I 1o ehe
televisiun  sig-
nals, broadeast
BT A W Ve
lengily ot =261
etres at pre-
se1l. As, how-
ever, the ‘;illl_-;lldl‘:.
must be ampll
fed sufticiently
to light the
neon tube, amd
as, furthoer-
RUTE, T Ly
gssential that
distortion
should be reduced to the absolute mini
mum, good resuits can only be expected
from 4 first-class wireless sef with a
properly designed L.F, amplifier,

i ffig. 3

Starting the Television Receiver

In operation the signals shoubd first be
checked by means of a loud speaker, and
when the characteristic rhythmic hum is
heard at full strength the television receiver
can be started. The motor iz switched
on and then slowly speeded up by meansof
the rheostat on the extreme left, On
locking through the lens, whirling reddish
patches will be seen, which, as the motor
speeds up, will resolve themselves into a
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succession of images moving rapidly down-
wards.  As the motor attains the correct
speed the motion of the images slows, and
gradually comes to rest, being held in
posttion by the svnchronising device.

Adjusting the Motor Speed Rheostat

The picture, however, when synchro-
nised may be split vertically, that is to
BV, VuU may see a face divided in two.

How o Resmove rar [rosr

Uhe fzunt must be pulled forward genth to vade it away from the metal
strip normtally bolding it dows (o plaee,

To rectify this the image should be allowed
to dnft bv adjusting the motor speed
theostat, When the correct position is
obtained the image will hold in place if
the theostat knob 15 rteadjusted. A
further linal adjustment may have to be
made by means of the Iraming knob in the
centre.  This rotates the synchronising
device, and thus moves the picture up and
down to get the final correct framing.
All synchronising uperations should be
done slowly,

FAULT FINDING

[ all these points are properly nnder-
stood and the resulrant image or fune-



.’._4:_;';. A
ioning of the machine still seems to be at
ault, then it must be overhauled.

fertical Black Lines on Image Area

First of all the presence of stationarv
ertical black lines on the image may
e due to interference from the su-cvcle
v.C, mains, To cure this the position
if the " Televisor " should be altered

n case there is direct pick-up, and, .

n addition, ran the mains leads to the

Tog ¥ TELEVISOR

WITH Casm REMOVED:

the main casing. Remove both  the
front knobs by looséning the grub
screws and slide off both the neon and
terminal cazings at the back, Then take
it the wood screws passing into the
wooaden hase through the casing lip cdge
at the back (see Fig. 2). Tumn the
" Televisar ™' on its side and loosen the
screws passing through the baseboard
from the underside into the front edge of
the casing.

notor 1n lead- Thie Front
overed cable must new  be
mmd  earth the ré-m pulled forward
ead covering. . pently rto
Hander Lead |, < Lampo case it away

-ateral Image = T from th'e
Movement F D| 8 metal strip
Lateral image ! i i , J normally  hold
novement, that — ing it down in
8, a ' swaying place, This

M

o left and night,
‘an arise from a
YEOAT MUTOr
haft or a dise
wut of centre.

temoving the
Main Casing

To test this it
vill be neces-
MUY 10 Termnye

700 ohms

g‘i}'}mm

}'}'I"f']l"l"_‘i?a '.l'h =EETL
in Fig. 3, and
il any atlempt
iz made to pull

Eiz, s —Tnrorrncar Diagram or Tar Bairp :
Disc MopeL * TELeEvVisOR, it

i the casing too
far forward 1t
will foul the
dise at the
back and pos-
sibly damage
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What to do if
the Shaft or
Disc is Out
of Truth

Onee the case
has cleared the
strip and  two
cantrol  spin-
dles 1t ean be
Mied off, and
the  muachine
will then he as
]*‘ig..:l,, the fromt
metal strip on
the baseboard
tir which vefir-

trce  has  jus
Been made , y
: o
being clearly
visible,  The moter CaAn TOwW be startid

in order to see whether the shaft or
cisc i out of truth. [f the former,
straighten it with light taps from a wooder,
mitllet, but if the latter, it je advisalile tn
replace the disc with a new une,

Bad Vertical Image Hunting

Bad vertical image hunting can arice
[r0m a variety of causes, but shonld be die
prunarily to an absence of adequate
svnchronising action, See whether every
Opposite pair of tecth in the cogwhee] s
i direct line with the pole pieces, Check

the clearance distance between tooth edge

and pole tip, this distance being -oof inch
Or, a5 a fair guide, the average thickness of
a salety razor blade, If nat correct, close
the gap by tapping gently the outside of
the pole piece after loosening the serews
gripping them in place,

Examining the Motor and
Mechanism

[t may be advisable ty remove the
straps {rom the bracker holding the motor
in place and lift out the motor and syn-
chronising mechanism after having taken
off the disc,  This secticn of the apparatus
will be seen in Fig. 6, and can now he
subjected to  closer scrutiny., Pasws a
direct etwrent of not mare than 25 milli-
amperes through the two coils as then
1oined in series and test with a compass to
Brove they are of opposite polarity (sec

Synchronising

B—THr Moron axn SVNCHRDN SN Mucmanmise,

Fig.7). Tfno
reverse th
windings o

one coil. R
muove any ban
that happen t
be on the cog

wheel testh
using a wver
fine  jewcller’

file for the pur
pase,

Dismantling th
Synchronising

Mechanism

Try out th
framning ie
chanism, and i
this is sticky or has back lash, dismant]e
the mechanizsm completely, as in Fig, §,
and examine each part scparately. The
lramework holding the eoils must not bind
on the cylindrical surface of the motor
carcase,  Remove any foreign matter and
clean up the rubbing or sliding surfaces
When this has been dune, reassemhle. and
the bad image hunting should then be
cured. Of course it is assumed that the
normal current of 25 milliamperes is being
passed through the coils under wurking
conditions and that the picture signal
modulation superimposed on this from
the receiving set’s output valve is a strong
one, at least 1} watts, The secret of
successiul telewision reception is bound up
in the question of svnchronising, and that
15 why so much attention must be paid
Lo this part of the apparatus,

Refusal of Syachronising Mechanism to
hold Image

1f the synchronising mechanism refuses
to show any tendency to hold the image
steady—point No 4 then either ane or
both of the coils are disconnected (test
here for continuity in the usnal wiay| or,
alternatively, thé -1 mfd condenser
jolned  in  paralle] ACross | the  coils
may have developed a partial or com-
plete short circuit. Remove the cOn-
nections to the condenser and test this
out 10 the normal manner and replice if
defective,




Fep, 7—How To TEST THE CGILS TO SEE THAT THEY AME of Oppgsiie VOLARITY.

A direct current of not niore than 25 milliamperes should be passed through the coils.  If they
e not of opposite polarity, reverse the windings on ane coil.

Te, B —Ter Svywcnronizing Mrormanisy DhisuanTicn,
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Fig o—Wikineg Uy Tae ¢ TELEvISOR
AND Wiknrgss Receivesn

With a receiver having direct or thoke
output the connections should be made in
conjuncricn with an ovutput tranzformer,

Noisy Motor

A noisy mator ma ¥ be due to a tooth or
teetl of the copwheel striking a pole piece,
and the remedy lies in resetting the posi-
ton of the cogwheel, or the motor shalt
may be slightly out of truth, Farther-
more, a little lubricant may be culled for,
the cups for this purpose being at the top
of the motor.,  The brushes may be
chattering on the commnutalor, or one of
the * micas " may e raised, We-bed the
brushes and thoroughly clean up the
commntator with fine sandpaper,

Metor Fails to Start

Should the moter [ail to start, trace

rough the main leads passing to the
motor. The tapped fixed resistance and
the variable resistance on the left-hand
tight-angled bracket are included in une
uf these leads, sy contmuity mnst Le
traced in both these. The IOVENg eonbact
on the resistance may he failing to make
cantact, or there is, perhaps, u break in une
of the leads, which can be readi] v remedied,

HT+358 vores

SET
I+ I : _E‘ﬂ.l'al..i ] i
< {amp
o= | ’
e — e —
Jutput

Fig. 11, —WIBING ©P THE “ TELEVISOR
AND WikerLEss RECTIVER.

This shows the connections uzed when
a high voltage 13 svailable,
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What to do if the Image Area is Diamond
Shaped

If the image area is diamond shaped
with lines sweeping downwards, then the
motor is running too slow, while if diamond
shaped with lines sweeping upwards, the
motor 13 running too fast, is can be
remedied by altering the position of the
wandering lead terminating in a spade tag
on the back terminal board, seen in Fig, 2,
These terminals are marked Ato T, and
the tag should be inserted under each in
turn 80 that the normal speed of 750 revo-
lutions per minute is obiained with the
maving contact of the variable apeed
control  in approximately its central
DosLtion.

Neon Lighting Wrong Way
The flat-plate peon lamp cunsists of a

mica  backed Hat-metal plate with g
i T+ 200750 balts
l':il:'-'-'r.i[
—  LEmpl
ot
i S SR
Qutput

Fig. 10, —~WuuNe we tue " Terevicor
AND WIRELLSS NECEIVER,
This shows: the connections whea the wirg-
less receiver includes its ewn output {rans-
formier

second clectrode taking the form of a red,
scen in Fig. 2. The plate should glow
evenly over the whole of its area with the
characteristic reddish vrange neon colour,
If the bar is luminous and not the plate,
remove the batten neon lamp holder and
reverse the leads and the matter will be
rectified,

Image Movements Reversed

When the image movements are
reversed, that is to 54y, & head moved to
the right at the trausmitting end is shown
2% one moved to the left at the receiving
cnd, 1t shows that the disc is mounted the
wrong way round on the shaft. Laosen
the grub screw in the dise boss, 1ift off I'.'.’.ii—]l{:
and place back In same position on shafl
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but with the dise T4 whicli passes right
reversed to enable 200/2604edts  through the base-
correct scanning _ board for holding
direction to be made TPy down the motor
when dise i5 rota- S PE‘;E”“* SUpport.
ting. 1E e

) _ dmid L Fine Mesh Pattern
Neon Lighting In- _I over Neon Area

tensity effected
h}' E'W‘itl:hing 0 =
of Motor -

since Fig, 14 illus-
trates another pos
sible defeet, namely.

Sometimes it is i
noticed that the in- -I
tensity of the neon
lighting 15 affected
by switching on of
motor. This is
cansed by the leads
to the motor being
i electrical contact
with the neon leads
at the back of the
terminal board,
Take steps to sepa-
rate them, adding a
layer of insulating or binding tape, if felt
desirable, to ensure they do not touch,
and wholly or partially short through one
tor the other.

i

to the Jamp.

Stationary Light Splashes on the Image

Stationary light splashes on the image
smnething like that shown by the white
spotson Fig. 14 (by the way, thewhite sputs
may be black) are caused by the sparking
on the commutator of the disc motor.
Clean up the commutator with fine glass-
paper, see that the brushes are properly
bedded down and not broken, and under
proper tension. If worn too far down,
replace the brushes with new ones and bed
dowil,

Clearing Motor Interference

In addition, another excellent way to
clear motor interference is to place two
4-mld. fixed condensers in serics across the
motor brushes. Then join the junction
point of the two condensers either to the
motor carcase or earth, or both. Each of
the three possibilities should be tried ip
turn to learn which is the most effective.
A convenient place on the motor, if the
main ecnsing is not taken off, is the bolt

Fip, 12,—LsING AN ADDITIONAL AND SEPARATE
SyNocHroNsING Vaive to FreEp tHE Colrs
aF TitE " TEImvIserR 7
PORATES My 0wWn- OUTIUT TRANSFORMER,
The same methed is emploved with receivers

having direct or choke coiput, except that an
output transformer is inchuded in the connections

Item No, 16 on our
hist, which 15 a fine
mesh pattern over
the neon area, we
will deal with that
now, This 18 due,
generally, to hetero-
dyning  from  an
interfering station,
and can only be cut
out by usng a
heterodvne flter m
the wirelesa receiv-
ing set.,  High-Ire-
gqueney machines as used by hairdressers,
have a somewhat similar effect. and
must be cured by prevailing on the user of
those machines to install anti-interference
devices. Sometimes  the neighbour
oscillating will eanse a pattern of varivus
shapes to flick across the screen, and the
cure 15 obvious in this case.

WHEM TIE SET INCOR-

Other Image Disturbances caused by
Atmospherics

Dealing with other image disturbances,
atmospherics show themselves as violent
black or white flashes, which momentarily
blot out part or all of the image. Then,
again, if it is found that spots appear at
different places on the picture, the trouble
is most likely to be something other than
the disc motor. Faully light switches
often cause mysterious black or white
splashes,

Fine Rippling Interference

Sometimes a peculiar fine rippling
interference, rather similar to the grain
one ¢an sec if close 10 a cinema screen, is
present, This effect i1s probably more
noticeable as the distance from the trans-
mtting station is increased. It is due to
Lhe minor atmespherie disturbaneces, and
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Fig, 13.—1THE Conntci FuaTUwss as BEEN oM
THE ‘Bairp Ihisc MopiL » Trigvisop ™

w souml reeeption can often be heard
when the camier wave is tuned i,
Insufficient Neon Brilliancy

Coming now to Ttem T2, insufficient
neon brilliancy will arise from an inade-
quate current or voltage being fed to.the
neon lamp. Check over with meters to
see that it has zen volts acruss it and that
the current passing through it is 24
miliamperes.  If not, use an eliminator
Or super-capacity battery feed that will
ensure this, otherwise the resultant image
cannot be watched in comfore,

Dark Patches on Neon Plate Area

Dark patchies on the neoy plate arca
are a sure =ign that the lamp is worn out
and needs replacing, or has been gver-run
and thus danmgﬂd, s that & new one s
called for.

Vertical Lines travelling across Image

When vertical lines are noticed to be
travelling across the image this will, ne
doubt, be due to motor boating in the
wireless set.  Employ any of the standard
methods for curing this (mrincimally Jda

Fig. 14-—How 10 lpeNtiey Favrrs,
Stationary light splashes on the
taused by the sparking on the cotnutator

image ;

the dise motor. {The white spoly may be blic
toupling), but do not foreet that if hot
the neon lamp and wireless sot are being
ted from the same H.T, source, 1t may be
that the relatively large neon lamp loa
has caused a big drop in the availabl
voltage. In consequence the valves are
not being fed in the proper manner and a
low-frequency oscillation will result, The
only sure cure is an eliminator or large
batteries capable of delivering a bigger
output.

Negative Image

We now come to 4 negative hmage, thai,
18, one in which all the light paris are dark,
and wice versd, just like a photographic
Plate from which a contact print is made.

Whereas in aural receplion no account
has to b taken of phase in television this
is most important, A reversal of current
direction will change a positive television
mage into 4 negative one, and since under
working conditions these reversals #ake
place in the wireless set gs part of its
normal functioning, at the output stage

+Than

riawanlic- 8 TR




can be Cured

As a  general
To rectify suide, any con-
matters one can tinwal streaky
interchange the shadows ap-
output  termi- pearing to
nals on the set, travel up the
Teverse  gifher picture are a
the primary or definite indica-
secondary tion that the
windings on lower frequen-
the transfornier cigs  are  aot
preceding  the compatible
st valve, while with what s
if the s=et is being  broad-
R.C. compled cast, and flie
throughout on recelving  ap-
the L.I'. side, paratus is cap-
then change able of improve
the method of ment Ln amn
rectification, orthodox man-
that iz anode ner familiar to
bend to leaky all readers,
grid, or e 2
versd, or add Fig. 15—How 7o TpenTiFY FAULTS. Gmgral Blur-
anuther stage This somewhat exaggerated effect of a white back- EHE (0 ORICy
o L., ground behind a person’s head, while the white background of-focus
oft cither side had become almost Black on the top, is Effect
Indistinct oneof the first things one notices in images lacking low- Lack of the
Image frequency. Other causes are overloading and too hrtliu bilert s _
high tension, or the neon or outpul valve incorrectly [lIgher frequen
Wenowcome  biassed. T rigs is not
to the last two neariy so objec-
effects, which bring about imperfect tionable us that of the lower. It has
images. These are shown in a somewhat the pictorial effect of a general blurring

exaggerated effect in Figs, 15and 16. The
first thing one notices in images lacking
L..IF. 15 a light thrown up behind a person's
head, while the white background on either
sile has become almost black on the top
of the picture on either side, As the
artiste moves from side to side the white
flare above the head will [ollow, but in
most cases will be much less intense if the
artiste turns side face, In some cases of
L.F. loss a dark flare like a shadow will be
present on the forehead, asin Fig. 15, just
above the nose, alsa two Dbeardlike
shadows on the lower jaw either side of the
month will be obzerved,

Effect of Overloading or too little H.T.

Other causes of these very objectionable
shadows or throw-ups are overloading and
too little H.T., or the ncon or the éutput

or vut-of-focus effect. Note the eyes, for
example, in Fig. 15. One can well
consider them as losing all the ILF,
permissible.  The sure cure is to broaden
lhe tuning, that is, see that the high-
[requency circuits are nol ultra-selsetive,

Excess of High-Frequency

Another fault, thongh one which dccurs
somewhat rarely in broadeast reception of
television, 1s an excess of high-frequency,
which regults in haloes above certain lines
runming horizontally, or nearly so, across
the picture (sce Fig, 16). Note the white
halo followed by a cecondary of the
vriginal image aeross the top of the head,
the evebrows, mouth and shoulders.
These effects are due to methods employed
Lo prevent the attcnuation of the hgher
frequiencies.  All frequency boosters are



some mwrn of tuned
circuit, and if too
drastic in action
will defmitely oscil-
late, resulting in a
negative image, the
white halo, followed
by a weaker posi-
tive one, being
spaced  accurding
to the various
factors of the
circnit,

Resonance in Inter-
valve Trans-
formers

This form of
trouble is  some-
tirnes found  when
an ordinary soungd-
recelving apparatus
has Been connected
to a " Televisor "
and, while not ap-
parent to the ear,
the eve quickly

detocts  the fanlt,

Fre NEwrst Tv¥er oF TELEVISG
ANL USED TOR

The Cause of

Resonance

The cause is due
generally to a reso-
nauce in the inter-
valve transformers,
and may be cured
by suitable damp-
l'ng.

Feed Back in H.F,

Sections of a
Recejver
lThe halv effect

sy dlsd oecur from
feed back m  the
high-frequency sec-
tiims of a TECejver.
Most receivers,
untless of the band-
pass type, will give
i better picture

Fg-'y_ n How 1w Ioesriry FATLTs 'ﬂ!'-h':'l] Hllgﬂtl}r out
e . if re ce wi
An exerss ol high Areq ieney sometimes resulty Lf_ : Smlfm ':1 ; “.”h
in haloes above certain lines running horizontally, | h ¢ transmitting
OF nearly s, across Lhe picture station, r
|
|
A
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