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tube, the current would tend continually to
increase and, ns it increased, the resistance
of the tube would automatically decreuse,
causing still further current increase and so
on; until an excessive current value was
reached and the lamp destroyved.) A ve-
sistor which is smoothly variable through a
wide range (0-500,000 ohms) will be found
very convenient for this purpoese; as not
only does it stabilize the tube operation, but
it serves also as n ready means for adjust-
ing the cwrrent through the lamp, and thus
its brilliancy, to the desived value.

As will be seen from Figs. 2 and 3 a D.C.
voltage of 180 is vequired for proper opera-
tion. By means of the series variable re-
sistor, the current through the lamp may
then be controlled between 5 and 20 mil-
limnperes. With a current of less than 5
williamperes, the glow on the plates is not
uniform and, therefore, not satisfactory for
television use. As the current is increased
in intensity from 5 to 20 milliainperes, the
glow cemains very uniform and increases in
intensity. Currents in excess of 20 mil-
liamperes should not be passed through the
tube or its life will be materially shortened.

As will be seen, either a separate D.C.
source (which may be either batteries as
in Fig. 3, or a good “B" power unit), or ¢lse,
in some instances, the plate current of the
power tube itself, as in Fig. 2, may be nsed
to light the lamp. In case the rtegular
power-tube plate supply is used, the plate-
to-filament resistance of the power tube
serves as the stabilizing resistor and the
plate voltage must be increased from the
normal value (180 volts in case of the
UX-171 type) by an amount equal to the
drop across the lamp (about 150 volts).

While the impedance of the neon lamp is
quite low—>500 ohms—it should be operated
directly in the output circuit of the power
tube (either UX-171 or UX-210) without
using any impedance-adjusting device. Such
an arrangement is used because the tele-
vision lamip is n current-operated device
rither than o power-operated device; there-
fore the most desirable output circuit ar-
rungentent is one which provides for a maxi-
nmum of curvent change in the plate circuit
of the power tube in which the lamp is
connected.

REVERSING THE COLOR EFFECT

It has already been mentioned that
changing the [).C. connections to the tube
changes the “glow”™ from one plate to the
other. [Interchanging the A.C. connections,
on the other hand, reverses the character of
the tmage, in the reception of television.
Thus one connection will give a positive
picture, and the reverse a negative. That
such a condition is possible will readily be
seen if we consider the instant at which
one AC. lead is positive and the other nega-
tive. If these leads are so connected to the
electrode plates that the A.C. *4-" lead and
the D.C. “4™ lead ave on one plate, and the
A.C. *—" and the D.C. “—" lead on the
other, the “instantaneous” current through
the tube is equal to the instantaneous A.C.
value plus the steady D.C. value and the
instantaneous brilliancy of the illumination
is greater than normul.

If, on the other hand, however, the A.C.
leads have heen interchanged with respect
to the D.C. leads, the instantaneous value
of the alternating current opposes the direct
current and, as a result, the brilliuncy of
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A higher “B+Max”
voltage is needed in Fig.
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Pate current lights the
neon tuber while in Fig,
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(See  page 423). The
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deitser is not critical,
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The details here show more clearly the arrange-

ment of the neon tube's elements, The ar-

ticle explains why the glow is an the ontside

af the plates—not betwoeen them, as might be
expected,

illimination will be Dbelow, rather than
above, normal, See Fig. 4 on the next page,

Thus, in the first instance, a signal im-
pulse results in the illumination of the tube
getting dinuner, and in the other brighter;
which in turn, results in a poesitive picture
in the first instance, and o negative in the
second, providing the polarity of the signal
voltage is the same as it was at the trans-
mitting end. In the case of some amplifiers,
however, the instantaneous polarity of the
signal voltage may be reversed by the time
it reaches the television lamp; this is the
case with a “grid leak-condenser” cdetector
working into an even number of resistance-
coupled audio stages. In such an instance,
a reversed or negative image would always
be obtained if it were not possible to correct
matters simply by reversing the lamp con-
nections.

How to Adjust the Television Receiver for Operatidn

HY first step in the reception of a

television image is the locating of the

signal on the receiver dials. ‘This

is best done with the aid of head-
phones or a loud speaker connected in place
of the neon tube. Do not fail, however, to
have a fixed condenser of about I mf. ca-
pacity in series with the phones when con-
nected in place of the neon tube or across
its terminals.

The television signal has a distinctive
sound but, unfortunately, the short-wave
hand contains several signals that may
easily be mistaken for television. For in-
stance, the high-speed code transmissions
of such stations as WIZ and WQO are
quite like a television signal because of the
“flutter,” or what may be called a “group
frequency.” On the broadeast band, in
which WIRNY operates. this trouble will
not he experienced.

In addition to a low “group frequency,”
which is the rate at which complete pic-
tures are transmitted and which is around

18 to 20 cycles (per second), the television
signal contains high-frequency notes whose
character depends upon the nature and
the position of the subject before the trans-
mitter pick-up.

The experimenter will hear a signal
which sounds at first like a flutter and will
then note that this flutter is really the rapid
repetition of a high-frequency note. The
nature of this note and its loudness con-
stantly change as the subject before the
transmitter moves or is changed. For in-
stance, a newspaper rolled up and held in
i vertical position produces a distinet note
which is very clean cut. A hand does not
produce so clear a note, yet the signal is
of the same general nature.

“crazy” IMAGES

The television experimenter may, upon
his first attempts, be puzzled to find his
received images ecither turned upside down,
or else reversed as when looking through a
photographic negative the wrong way. Both
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of these faults can be corrected quite easily.

It is quite obvious when an image is up-
side down, and the correction of this fault
is equally obvious. The subjects before the
transmiitters at most stations hroadeasting
television are scanned from top to bottom
during one rotation of the disc. .\ccord-
ingly, if the receiving disc is so rotated
that the plate of the neon tube is scanved
from the bottom to top, the picture will be
inverted. ‘I'o reverse the manner in which
the neon lamp plate is scanned vertically, it
is necessary either to reverse the vetation of
the dise or to remove the disc from the
driving motor and turn it around. The
latter operation may involve the removal of
the hub and remounting on the opposite
side of the disc.

Whether or not the received image is re-
versedl horizontally, is impossible to tell
unless one happpens to know the scene be-
ing transmitted, or unless distinctive char-
acters are held before the transmitter pick-
up, For example, one of the objects often
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placed hefore the transmitter pick-up at
stution WLEX, in Boston, is a iicro-
phone stand with the station Jetters mounted
on it. If the image of the microphone stand
and letters is received with the object erect
but reversed (so that the letters read
“NELW?") then the scanning disc is being
so rotated that the holes pass the glowing
plate of the neon tube in the wrong di-
rection,

The covrection of this fault is not so
ohvious. It is plain that whether the ex-
perimenter scans the plate from top to bot-
tomr or from bottom to top, makes the dif-
ference between the picture heing right-
side up or upside down. Similarly, whether
the experimenter scans the plate from left
to right or from right to left makes the
difference between secing the image cor-
rectly or reversed.

How can we make the holes pass the plate
in the opposite divection and still progress
from top to bottom? Reversing the rota-
tiom of the disc alone will turn the image
upside down, The disc must also be turned
around on the shaft of the motor. Thus
it the image is right-side up but reversed,
we must reverse the dirvection of rotation
of the disc, and also remove the disc from
the shaft and turn it around with the other
side out.

In spite of the fact that these two factors
make three wrong combinations and only
one eorrect one, the wrong combinations
provide perfectly recognizable images whose
worse fault is to be upside down.

Should the image obtained be a negative
instead of a posilive, the trouble is due
to reversed ALC. connections to the neon
tube. Interchanging these connections will
correet the trouble.

In the experimental work at WLLEX it
hus been found that the teclevision signal
may be almost sulmerged in noise and yet
provide an image. This fact will undoubtedly
be of interest to those who ave already try-
ing to receive the signals from WGY and
WRNY and who think that reception is

IMAGE NEGATIVE

A.C. OPPOSES DC.

A.C AIDS D.C.

Fig. 4

Ihen the image is negative, es shown at the

right, the A.C. signal is working ageinst the

battery., Reversing the leads to the lamp is
the smmplest remedy,

hopeless, hecause of the noise caused by
daytime electrical disturbunces and the
static of warm weather.

It is true that, when we are interested in
listening to a signal, the noise level is an
important deterimining factor; but in the
case of television, the noise level may be
high—in faet, so high as to make speech
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transmission hopeless—and still a fair im-
age can be received. Of course, noise does
not help matters; it produces a mottled
background and tends to speckle the pic-
ture itself. LExtreme noise will produce
dark lines of varving width across the field
of the image. But in spite of this, the
picture is there and, since noise is non-
periodic nnless introduced by vibration from
the motor and dise, the speekle and dark
lines are continually shifting their positions
while the inage renains generally stationary
or moves in an orderly fashion,

Thercfure, if in the experimenter’s at-
tempts to receive television iinages, he finds
the signal more or less accompunied by
noise, he should not judge the noise by
speech broadeast standurds, but go right
ahead and try the signal on the dise. It
goes without saying that the winimum of
noise should be introduced by the set it-
self. l.oose connections in the microphonic
tubes, noisy resistors, and other causes of
noises should be avoided.

When o good television signal is being
received, it sounds quite like a slowly-re-
volving circular saw which is slightly off
center.  In other words, one hears a high-
pitched note which might correspond to the
tooth frequency, and broken up into groups
whose frequency corresponds to the rate
at which the saw (the disk) rotates, The
latter we have referred to as the group
frequency while the high-pitched note is
the modulation introduced by the scanning
spot. If the dise speed is high and the sig-
nal is weuk, it may easily happen that the
unly sound audible in a pair of phones will
be the group frequency., liven so, this is
no indieation that a fair image cannot be
received.

Television Teems with Trials for Telexperimentefs

Editor, Ramo News:

In the interest of the seience please allow
me to make this suggestion: get the broad-
sast stations and the experimenters in tele-
vision together and confine their experi-
wents to the same type of seanning dises
and same speed.  You c¢an well sce the
trouble that is sure to arise, with every
different station using a different number
of holes and with different-speed motors.

As vet T have not tried to reccive any
pictures from these stations on account of
atmospheric conditions and the distance
from the televisor; having confined my ex-
periments to a simplified method of syn-
chronisnt. T ean get a stable speed on one
frequeney  but, when shifting from one
speed to another, great dificulty is experi-
enced; and of course the layvman will have
even more trouble when he attempts this
adjustment, Then too, how many television
receivers do you suppese can be sold when
thi* user is teld how many discs will have
in be clumged before tuning trom one sta-
tion to unother? ’

Please aceept this cviticisin or rather this
suggestion in the same spirvit it is given,

Wimen N, Danxes,
1120 Neo. 22 Streef, NWuaco, Tex.

A DAY-AND-NIGIIT TASK

From one standpoint, our correspondent’s
good-natured protest may seem well justi-
fied; the numerous systems now projecting
radio lelevision, radio movies, radie photo-

wraphs and the like seem to call for such
getivity on the part of an enterprising ex-
perimenter as our imaginative artist has
portrayed.

However, the thing to he remembered is
that all these trunsmissions are still, so

A e

far as the working details are concerned,
very much in the stage of experiment. The
(Continued on page £75)

The paradise—or will it be purgatory?—of the radio experimenter who tries to

keep wp with everything new in rvadio i{magery.
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(Drawn from {magination.)



