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DEFLECTING CIRCUITS
For Television Receivers
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Fig. 2. The deflecting field may be propo
ponding upon which type [elecfroi'ahc or

r‘xoncl to enlm volugo of current de
gnefic) of defluction system

2014 line, the electron beam is cut off
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this is that the deflection current must

be reased  proportionally
square-root of the high voltage em-
ployed on a television picture tube in
order to m ain the proper size of pic-
ture.
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In rectilinear scanning, the spot must
move across the picture in a linear man-
ner: that is, the displacement from left
to right must be rortional to the
time, Other systems could be used but
arc not used because the linear system
is more simple. When the spot has
reached the extreme vight-hand adge of
the picture it must be returned to the
leit edge for the start of the succeeding
line, During this return period the beam
current is cut off during transmission;
otherwise a ghost-picture would appear
in the background. Actually, the beam
current itself is not returned across the
picture but the deflection field changes
its direction during an interval of time
while the beam is cut off. When the
beam is turned in field 35 in
such direction as to start the line
left-hand side of the picture and sl
below the preceding line. It rcqum\
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picture and at the completion of the
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and the vertical field is sudden!
changed so to direct the spot again
to the top of the picture. The horizontal
field has a period of 1/13,230 second:
that is, it takes this length of time for
the direction of the horizontal field to
change lincarly from left to right edge

Fig. 3. The principal time controlling

circuit of the saw-toothed oscillafer Is

compoted of the resistor R amd capae-
iter C.

of the picture and back again to lc.t
edge S
of 1/60 second:

The wvertical field h
that is
second for the vertical hlr_{ to g
its direction from top to hottom of the
picture and for it to come back to top
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during which the electron current floy
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; which the electron current is cut
off. Other terms for these portions of
the cycle will be encountered: that is,
sweep for trace and fly-back time or
return-time for retrace,

mately ten per
The

two of

re-

A graph of the displacement of the de-
flecting field in time is plotted in Fig. 2

The field, which may be proportional
to cither voltage or current depending
upon the use of electrostatic or electro-
magnetic deflection, is plotted in the
vertical direction on this graph and time
is plotted in the horizontal direction.
The resulting waveform of Fig, 2 is
known as a saw-tooth waveform. It
plics to ecither horizontal or vertical
deflection systems, which only the
value of time element must be
changed. Thus, the time imtervals rep-
resent 1/13,230-second in horizontal de-
flecting systems and 1/60-second in
vertical deflecting systems, These time
intervals are the time of the cycle of the
deficcting wave. Each cycle is broken
into two portions: trace portion de-
noted in Fig, 2 by letter b, and retrace
portion denoted by the letter r. I the
time of the entire cycle be treated as

ity, b + r is always equal to one,
b is approxi-
nmtclv oqual to 93 percent of the cycle
and » is approximately equal to 7 per-
cent of the cyele for the vertical deflect-
ing field, while b is approximately equal
to 85 percent of the cycle and r is ap-
proximately equal to 15 percent of the
cycle for the horizontal dtf’cctmg field.
an oscilloscope is connected
across the deflecting plates of the
cathode ray tube on a television receiver
employing eclectrostatic deflection, the
will appear on the

for

waveiorm of Fig. 2

Fig. 5. The current in tube S [Fig. 3) has impulsive wave form such as flows
through & condenser across which a saw-tocthed voltage exists.




cope when
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screen proper

rent in a 1
flecting coils of a

stor in
tele
employing electromagnetic
waveform will be seen
trace portion of the saw-tooth cycle
must be a perfect straight line when the
receiver is adjusted properly, The re-
trace or steep portion of the wave may
have exponential curvature w out de-
tracting f picture reproduction, The
only important feature of the retrace
portion of the cycle 38 that it be accom-
plished rapidly, that is, during that
small percentage of the cycle when the
electron beam is cut off, It is important
that any illoscope utilized to examine
these waveforms have excellent fidelity
over a band of frequencies to 250,000
cycles, ] that the phase response of
the oscilloscope be perfectly linear from
frequencies  below 30 cycles to fre-
quencies above 250,000 cycles. Other-
wise @ true picture of the deflecting
waveforms will not be obtained. De.
flecting waves are made up of many
irequency components, consisting of the
fundamental {requency, which is the
reciprocal of the time of a cycle, and
all of its harmonics

In practice, 100 harmonics of the 60-
cycle fundamental of the frame deflect-
ing field are required to reproduce the
frame deflecting waveform, and at least
20 harmonics of the horizontal deflect-
ing field fundamental frequency of 13,-
230 cycles are required, Loss of higher
harmonics will result in rounding of the
points of the saw-tooth wave, and phase
shift of the low-frequency component
and harmonics will cause curvature of
the sweep portion of the cycle.
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It is necessary to supply deflection
fields of the form of Fig. 2 in television
receivers by means of either saw-tooth
voltage waves or saw-tooth current
waves. Some means of generating such
waves is necessary., Saw-tooth genera-
tors are usually of the relaxation oscil-
lator type. In essence, the relaxation
oscillator is a violently regenerative de
vice which may have many arrange-

Fig, 4. The condenser C (Fig, 3} discharges in the manser indicated by the selid

lime.
ments in practice, A simple two-tube
rilmh it shown in Fig. 3.

In this circuit the plate current varics
between negative cutoff and positive
overload altermately in the two tubes.
The frequency of the current waves is
dependent upon the time constants of

Fig. 7. A special tube is used to sep-
arate the synchreniting pulses for tho H
and V circuits.

the associated circuit elements, that is,
upon the products of capacitors and re-
sistors. The principal time controlling
circuit in . 3 is composed of resistor
R and capacitor C. The product of R
in ohms and C in farads has the dimen-
sions of time. Thus, if R is one (1)

Fig. 6. The saw-toothed frequency is controlled by transmission of what is termed
the RMA standard synchronizing wave,

n»x’

Y Ln )"LHE‘X—"
Z, Fig. 6
T _II_H_JU_JULﬂ_IU_IFU'H_U"Iﬂ_LL

errated impulse ..—9

2345 ¢

This curve is known as an exponential,

and C 3= 0.1 microfarad the
10* ohms % 1077 farads
This product is known as
nt of the RC circuit and
should n general be larger than the
period of a evele of the saw-tooth wave:
n gene; 1

megohm
product
0.1 secor
the time cons!

1/10 second is sufficient time
constant to produce linear waves of
frame frequency, that is at 60 cycles.
Condenser C charges up from tube S
until the cathode potential of S, is so
great that the plate current is cut off.
Since tube T has no bias, the plate of
R which is connected to the grid of S
will be much lower in potential than
the cathode of S, and will thus keep the
plate current of S at zero. C discharges
through R in a manner indicated by the
solid line in the graph of Fig. 4: This
curve is known in mathematics as an
exponential, When a sufficiently small
portion of this curve is examined, it will
be found to be approximately linear
When the voltage of C which is con-
nected to the cathode of tube S ap-
proaches the grid voltage of tube S
shown in dotted line G of Fig. 4, the
current again begins to flow,

This flow of current reduces the bias
of tube T allow its platz voitage to
rise, and regenerating the flow of cur-
rent in tube S so that condenser C iz
very rapidly charged from the B+
iree to the potential K of Fig. 4,
cre the tube S again cuts off. This
process continues indefinitely and the
cathode potential of tube S follows the
solid line variation shown in Fig. 4
which is an exponential saw-tooth wave
that is almost linear, The greater the
amplitude of this wave the more curva-
ture it will exhibit. In practice it is
attempted to keep the :nnp[lludz' of the
"(‘ﬁf‘l"\ll‘( saw-tooth wave low, in order
lmmnlv I‘h(

w

wave
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current which through 3
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cessful sepavation. In Fig. 7 re
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cuits,

The voltage pulses of Fi

7 will pro-
ge pulses at H and V of Fi

m as shown in Fig, 8.
plied directly to the
T in a horizontal frequency
that
and serves to accurate-

Voltage H is
arid of

relaxation illator similar to

shown in Fig

ly start cach
the proper
applied to the
tical

ital deflection cyele
The voltage V is
1

frequen
- to that shown in
accurately time the start of the v

tical saw

14
deflection
ooth form and may be uti
excite cither voltage or current ampli-
for the purpose of deflecting the
electron beam of
ision receiver.

zed to

athode ray tube in

a tele

* o o doflection amplifiers

Deflectio
volt

Voltage
employing

amplifier
clectros
Current amplifier:

are

ATe 1S6C

in

flection. Voltage amplifiers are in gen-
eral much les lex than current
amplifiers. They i

tebes, that is, fr¢ b0 seven it

1 to fifteen inches in diameter, It is

possible to use
ith an
of this article

ther sy

size of tulx

however,

for your be

¢ the circuits which are
usually encoumntered,

Electrostatic  deflection sy

simple arrangements when the electror

beam ve

ively low, as in

cathode-r
2,000 vol
receivers
form W

¢ grid of

tubes employing less tha
of ¢ potential.
the volty
4 is applied directly to
triode amplifier. Res
ce coupled amplificati

In sucl
scillator

wave

used in

this

case the

]

i
grid of a second trinde amplifier

voltage wave developed is aj

istance, th

e
volta
cither ti
ing plates
tuhe, Appr
prak, of

from eacr

or horizontal defl

cathode.r

wlifier in order to
short-necked £ Smaller

long-necked

five-ing

ltages are required
neh tubes, T
type, as the 6F

ient in the clect
They impose relatively
ver requirements on
pOwEt

The netic deflection ampli
fier problem is much mor npl b
the For o thing, the
polarity of the wave shown in Fig. 4 is
I

stems,

the

x hat

electrostatic

incorrect application to the grid of

current It 15 ex-

retrace

wtion the saw-tooth wave ¢
cur in a negative

otherwi

anning  coils
the plate circuit of the scanning po

tube will prevent t

hode-ray beam is cut off.

There are ion  oacillator

ch will gen i
in reverse pol t
wave n I e
grid, preferably bheam - tube

of the type 6L6. or of higher rating.

The plate circuit of this tube contains
i reactive

omposed of the reflected
Is through =2
Thizs reflected
at all the
compose

that

scanning  transformer,
ad

st he of low impedance
1armonic i which
the in order

freque

1

saw-too the




DEFLECTING CIRCUITS
(Continued from page 274)
current amplifier deliver the maximum
current to the deflection system. It re-
quires in the neighborhood of 80 milli-
amperes peak-to-peak saw-tooth current
in the plate circuit of a horizontal elec-
tromagnetic scanning amplifier to pro-
duce the 0.5 ampere current in the de-
flection coils which is necessary to scan
a nine or twelve-inch cathode-ray tube
at 6000 volts plate potential. Distributed
capacitances in the plate circuit of the
amplifier or across the scanning coils
will short-circuit the high frequency
components of the deflecting saw-tooth

wave and cause non-linearity of the pic-
ture and insufficiently rapid retuen time
of the deflecting field. In such cases,
the picture may be badly crowded from
one side to the other and even a partial
ghost-image may be produced in the
background.

In servicing television receivers these
points must be kept constantly in mind.

*  adjustments

Commercial television receivers em-
ploy various numbers of controls for
adjusting the scanning pattern of the
receiver, In general, the more expen-
sive the receiver the more contrals will
be employed. In present day practice.

it is usual to provide at least six scan-
ning controls. These are: the vertical
hold control which controls the syn-
chronization of the picture framing;
picture height control which controls
the amplitude of the vertical deflection;
picture centering control which controls
either the d-c potential on one deflect-
ing plate or a d-c current through the
defiecting coils 1o take care of mis-

I of the cathode-ray beam =t
the center of the picture tube; hori-
zontal hold control, which controls the
horizontal  synchronization; picture
width contrel, which controls the ampli-
tude of the horizontal deflection; and
horizontal centering control,

Too great an amplitude of scanning
and too great an amplitude of deflection
may result in an overload of deflection
amplifiers which will produce curvature
and crowding in the picture and also
may produce ghost-images. Improper
adjustment of the hold controls may
cause failure of interlace, or {learing
irom side to side of the lines of the pic-
ture. Overload of the contrast control
can also canse these troubles. It must be
emphasized that usually three or four
different misadjustments may all con-
tribute to the same effect of distortion
in the received picture. For this reason
a Service Man must become well versed
in the theory of television scanning.

For this purpose it is suggested that
he acquire and read all available cur-
rent articles appearing on this subject.
No gencral trouble-shooting informa-
tion on all the troubles to be encotnt.
ered can be given here,




