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UNITED STATES

PATENT OFFICE

"2 223,983
' TELEVISION APPARATUS

George L. Beers, Haddonﬁeld N. J., assxgnor to
Radio Corporation of America, a, corpora.twn of

Dela,ware :

" Application May 28, 1938, Serial No. 210581 . .

. 4 Claims.

. My invention relates to cathode ray tube ap-
- paratus and more particularly to television trans-
.mitters:and receivers of the type utilizing cathode
ray.tubes..
5. -.In telev1sion transmitters and recelvers 1n par-

B tlcula,r, it is the practice to deflect a cathode ray-

horizontally at a high frequency and vertically
at a.comparatively low- frequency whereby the
screen surface such as the mosaic of the- trans-

10. mitter tupe or the fluorescent screen of the re-
ceiver tube is scanned. Preferably, both  the
horizontal deflection .and the vertical deflection
are effected by means of saw-tooth waves.

. - Regardless of the shape of the deflecting waves,.
‘15 there are produced on the screen surface unde-

~ sirable réturn traces for both the horizontal and
the vertical deflection unless’ ‘suitable precautlons
‘are taken.

Tt s, accordlngly, the’ obJect of my invention
- 20 to .provide a mnovel method of and means for
ehmmatmg the above-mentioned return traces.

" In practicing my invention, the cathode ray,
‘after it has been deflected across the screen sur-
face, is deflected away from the immediate vicin-

95 ity of the screen surface during the return line
period whereby the return trace is off the screen.
This may be accomplished by providing the cath-
ode ray tube with additional -deflecting means

- such as deflecting plates and supplying special ‘

30. deﬂectmg waves such as: -rectangular deflecting
waves .to such deﬂectmg means.

_The invention will be better understood by re-
ferring to the following description taken in con-
nection . with. the. accompanying drawings in

35 which
Frgure 1 1s a_schematic dlagram showmg one
. embodiment of my invention,

Flgures 2, 2a; 3 and 3a are curves. whlch are.

E referred toin explammg the invention,
- 40 . Flgure 4 is a view showing how the return
- tra,ces may be masked off, .
Frgures 5 and 5a are other curves which are
referred to 1n explammg the invention,
" Fxgure 6isa yiew showing the scannmg pat-
‘45 tern produced by. one embodlment of my: inven-
tion. and
FigureTisa v1ew “showing the scanning pattern
. produced by another embod;ment of my 1nven-
tion..

50 Referrmg {o Fig. 1, my 1nvent1on 1s shown ap- -

: p11ed to a television Teceiver comprising a cathode
ray tube 1 which preferably is of the highly
evacuated type having therein an 1nd.1rectly
heated ca.thode 2, a control electrode 3, a first

55 anode 4 and a second anode 6 The cathode ray

(CL.178—1.7)

1ndlcated at 1. pleferbly is electrostatlcally

focused, in a well known manner.

-.'The cathode ray tube is provided with a suit-
able deflecting yoke 8 whereby the cathode ray
1 may be caused to scan a screen surface such
as a'fluorescent screen-9 on the end of the tube
envelope. -~

Picture s1gnals and synchromzmg 1mpulses are

supplied - to -the. control electrode 3 through an!
amplifier tube I1. - It may be assumed for the
purpose of illustration that this composite signal
comprising ;picture signals and synchronizing im-
pulses has been generated in: accordance with; the
teachings of the Vance British. Patent 395,499.
A signal of this type is illustrated in: Fig. 2a
‘where the picture signals are indicated at 12 and
the horizontal synchronizmg impulses at. 13.

10:

15

- In Fig. 2a the vertical synchronizing or fram--

ing impulses .are -not illustrated but it will be

understood that horizontal synchronizing. im--

pulses I3 are transmitted at the end of each scan-
ning line and that -the framing- impulses are
transmitted at the end:-of each picture frame.
" The horizontal synchronizing impulses .and the
framing impulses have ‘substantially ‘the same
amplitude (an amplitude = corresponding.. to

“blacker than blg,ek,’{ for example), the framing -

impulses being of longer duration-than the hori-
zontal synchronizing impulses to facilitate fre-
quency separation of the two: groups of synchro-
nizing ‘impulses. . It may be noted at this point,
however, that my invention is espemal]y applica~
ble to a system in which the synchronizing im-
pulses have a polarlty in the direction of “Wh.lte ”
The. composite signal .is also supplied over, a.
conductor 16 to a suitable separating circuit 17 .
which removes the picture signals from the syn-
chronizing: impulses and which- also separates the.
horizontal synchromzxng 1mpulses from the ver-
tical synchronizing 1mpulses The separating
circuit may be of the type described and claimed
in Patent No. 2,207,839, issued July 16, 1940, in
the name of William- A, Tolson and. as51gned to
Radio Corporatlon of America.
" The horizontal synchronizing impulses. are sup-
plied over a conductor 18 to a suitable saw-tooth
generator 19 which supplies saw-toothed deflect-
ing current to the horizontal deflecting coils in-
cluded in the yoke 8. Likewise; vertical synchro-
nizing 1mpulses are supphed over a conductor 21
to g suitable saw-tooth ‘generator. 22 which sup-
plies comparatlvely low frequency saw-tooth cur-
rent to the vertical deflecting coils included ‘in
the yoke ‘8. The saw-tooth generators 19 and
22 “mdy “be of any suitable type such as that
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described in Tolson et al. Patent 2,101,520, dated
December 7, 1937. .

The yoke 8 preferably is of the type described
and claimed in Patent No. 2,167,379, issued July
25, 1939, in the name of William A. Tolson and
assigned to Radio Corporation of America.

By referring to Figs. 2 and 24, it will be seen
that it is proposed to omit blanking.signals from
the composite signal whereby the cathode ray
tube will not be driven to cut-off to block the
cathode ray during the return line period; that
is, comparing the curves of Figs. 2 and 2¢ where
the curve in Fig. 2 represents the horizontal de-

flecting saw-tooth wave, it will be seen.that the.

synchronizing impulses 13 last for only a fraction
of the return line period whereby only a small
part or none of the return trace on the fluores-
cent screen 9 is eliminated.

In accordance with my invention, the- return
trace may be completely eliminated without the
use of the so-called blanking signals by providing:
the cathode ray- tube with auxiliary deflecting
means: such as the deflecting  plates 26- and by
supplying a-deflecting impulse- to. this additional
deflecting: means. The additional deflecting im-
pulse, where the deflecting means 26 is a pair of

deflecting plates, preferably is an impulse volt--

age 2T such as shown in Fig. 3a. 'This impulse
occurs. during the: return- line period as will be
seen by c¢omparing the curves of Figs. 3-and 3a,
the curve in- Fig. 3 representing the horizontal
saw-tooth: deflecting' wave. As a result, the cath-
ode-ray 1 is caused to-frace a path of a character
indicated by the dotted-lines 28 on the end of the
. cathode ray tube.

Referring to the dotted line trace 28, it will be
seen that at the end of each secanning line the
cathode: ray:- T is deflected below the bottom of
the fluorescent screen' 9 whereby the return trace
is: below the screen surface:
return -trace; the cathode ray is deflected up-
wardly-to the proper position to begin the next
scanning line. Thus, it will be evident that there
is-mo return trace on the screen surface.

The auxiliary deflecting impulse 2T may be
generated in a variety of ways but since; for a
cathode:ray tube of the type illustrated, it should
be of rather large amplitude, it preferably is gen-

erated by means of a blocking oscillator 31 and a
. suitable. wave-shaping  circuit indicated at 32.

The blocking oscillator 34 may be desighed as
taught-in the above identified Tolson etal.patent.
Preferably, the grid-circuit of the blocking oseil-

lator is connected tiirough- a; conductor 33 and a
: switch- 34 to-the-cenductor I8 which supplies hor-
izontal synchronizing impulses. With this circuit
connection; the horizontal synchronizing im-
pulses trigger off the blocking oscillator where-
by voltage impulses of great amplitude appear in
its output circuit. These impulses are passed
through the wave-shaper 32 which reshapes: the
klocking oscillator impulses to produce the rec-
tangular impulses 27. It will be understood that
the wave shaper 32 may include clipping tubes
- and any other circuit elements necessary for pro-
ducing ' the' rectangular impulses 271 as is well
known in-the art.

As indicated in Fig. 4, a mask may be placed
over the end of the cathode ray tube | to mask
off the lines caused by the return line traces of
the cathode ray 7T in the event that the fluores-
cent material covers the entire end of the cath-
ode ray tube envelope instead of being confined
to the ares indicated by the reference numeral 9.
- As' a matter of fact, the return deflection is so

At the end of the
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fast that the return line trace will be faint as
compared with the scanning lines.

Instead of controlling the blocking oscillator 32
by means of the horizontal synchronizing im-
pulses it may be preferred to utilize a conducting
strip 38 which is struck by the cathode ray at the
end of each scanning line. Each time the cath-
ode ray strikes the strip 36 an electrical impulse
is transmitted over the conductor 37 and through
the switch 34, which now is in the dotted line po-
sition, to the blocking oscillator 31 whereby the
impulse 27 is produced to deflect the cathode ray
below the: screen surface during the return line
period.

So. far there has been described only the means
for eliminating. the- return line trace caused by
the horizontal deflection. The return line trace
of the vertical deflection may be eliminated in a
similar manner by employing deflecting means
such as the deflecting plates 38 which are posi-
tioned- to deflect the cathode ray at right angles
to the deflection caused by the- plates- 26. The
deflecting plates 38 have applied thereto-rectan-

gular voltage impulses occurring at the frequen-

cy rate of the vertical deflection: Such impulses
are indicated-at 39 in-Fig. 5a.

As shown by a- comparison of the-curves in
Figs. 5 and 5a. (the. curve in Fig. 5. representing
the vertical saw-tooth), the impulses 39 occur

during the vertical return line period.  They may-

be produced at the proper frequency by means of

a- blocking oscillator 41 and a wave-shaping cir--

cuit 42, these units preferably being of a design
corresponding to the design of units 31 and 32,
respectively.

The blocking oscillator 41 is connected- through

a-conductor 43 to the conductor 21 whereby ver-
tical synchronizing impulses are supplied there-
to-for the purpose of triggering off the blocking
oscillator at the end of each picture frame
whereby the cathode ray is deflected to one side
of the screen § during the vertieal return period.
As a practical maitter, the- deflection caused by
the plates- 38 during the vertical return period
would probably be sufficient to deflect the cath-
ode ray T against the neck or side of the cathode
ray tube envelope. If this were not the case,
however, and if, also, the cathode ray were not
deflected. against the neck of the tube by the
plates 26, as would probably be the case, the com-
plete pattern traced by the-cathode ray would be
as shown in Fig. 6. For the purpose of simplify-
ing the diagram, only four scanning lines have
been indicated. It will be seen that the first
scanning line, line No. 1, moves to the right
across the screen 8 and is-then deflected vertical-
ly and downwardly where it is held during the
return line trace fa. This action is repeated for
successive scanning lines, the lines 2, 3- and 4
representing the additional scanning- lines: and
the lines 2¢, 3a and 4a representing. the corre-
sponding return line traces. It will'be seen: that
at the end of the picture: frame; that is; at the
end of the scannnig line 4, the cathode ray is
deflected to one side of the screen 9; whereby the
vertical return line traces 4a, 5 and 5a are off 'the
screen surface.

In the diggram shown in Fig: 6, the deflecting
plates 26. continue to be effective during the re-
turn.line trace. There is'no objection-to this but
it'can be avoided by feeding the impulse 3% which
appears in the output of the wave-shaper 42
through a conductor 44 and a switch. 46" to.the
grid of the blocking oscillator: 3t whereby it is
blocked or rendered inactive durinhg the vertical
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return 11ne portion. . When this is done, the pat-

-tern traced by the cathode ray 7 is that shown in

- PFig. 1,
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It will be understood that the apparatus illus-
frated in Fig. 1 may be modified in various ways
without departing from the spirit and the scope

-of the invention. ' For example, the deflecting
plates 26 and 38 may be replaced by suitable elec~

tromagnetic - deflecting: means. ' If desired, such
deflecting means may be combined with the de-
flecting yoke 8. Or, if preferred, deflecting plates
corresponding  to plates 26 and 388 may be in-
corporated in the cathode ray tube as part of the
gun structure whereby the deflecting voltages ap-

plied thereto may be of relatively small ampli--

tude. It should be understood that my invention
applies .equally ' well to ' television transmitter
tubes where, in place of a fluorescent screen 9,
there is a mosaic of photoelectric elements, ‘or the
like.

It should also be" understood that my inven-
tion is especially adapted for use in a system
where the picture signals and the synchronizing
signals are transmitted. over separate channels.
In such a system the picture signals only would be

applied to: the control electrode 3 of the cathode:

ray . tube while the synchronizing signals would
be applied to a circuit corresponding to the sepa-
rating circuit 17. Where a composite signal con-
sisting. of picture signals and synchronizing im-
pulses is transmitted, my invention makes it pos-
sible to reverse the polarity of ‘the synchronizing
impulses with respect to the: polarity shown in
Fig. 2¢. In other words, the synchronizing im-
pulses may be impressed upon the :control grid
with a positive polarity and the return line traces
still' avoided in accordance  with my invention.

It will be apparent.that various other modifica-
tions may be made in:my invention without de-
parting from the spirit and scope thereof and I
desire therefore that only such limitations shall
be placed thereon as are necessitated by the prior
art and are set forth in the appended claims.

I claim as my invention:

including means for producing a cathode ray, a
deflecting device for deflecting said ray hori-
zontally, a deflecting device for deflecting said
ray - vertically, means for impressing a deflect-
ing wave upon said first deflecting device to pro-
duce a useful deflection and a return deflection,
means for impressing a comparatively low fre-
quency deflecting wave upon said.second deflect-

ing device to produce a useful deflection and a

return deflection, an additional deflecting device
for deflecting said ray vertically, a second addi-
tional deflecting device for deflecting said ray
horizontally, means for impressing a deflecting
wave upon said first additional deflecting device
during each horizontal return deflection, and

1. In combination, a cathode ray tube having:
therein a certain screen area to be scanned and -

means for impressing a defiecting wave upon said

“second additional deflecting device ‘during each

3

vertical return deflection, said last two deflect- -

ing waves having sufficient amplitude to hold said
ray Off said screen area. dunng said return de-
flections.

2. In combination, a cathode ray: tube having.

therein a certain screen area to be scanned and

including ‘means for producing: a.cathode ray,

a ‘deflecting device for deflecting said ray in one
direction, means for impressing a deflecting wave
upon said deflecting device to produce a useful de-
flection: and a return 'deflection, an additional
deflecting device for deflecting said ray in a direc-
tion substantially at right angles to said one di-
rection, and means for impressing a. deflecting

wave upon said additional deflecting device dur-:

10

15

ing- each return deflection, said last deflecting
wave having sufficient amplitude to hold said ray:

off said screen area during said return deflection,
wherein said first' deflecting wave has a saw-
tooth wave form and wherein the deflecting wave

200

impressed upon said additional deflecting device is

approximately rectangular in:shape.

3. In combination, a cathode ray tube having
therein a certain screen:area to be scanned and
including means for producing a cathode ray, a
deflecting device for deflecting said ray’ in one
direction, an: auxiliary deflecting device for de-
flecting said ray in a direction substantially at
right angles to said one direction, means com-
prising a deflecting wave generator for impress-

25 .

30

ing a deflecting wave upon said first deflecting -

device to produce a useful deflection and a return
deflection, means comprising & blocking oscillator
for impressing a deflecting wave upon said ‘addi=-

tional deflecting ' device during said return ‘de-

flection, and means for impressing synchronizing

impulses upon both sgid deflecting wave genera-:

tor and said blocking oscillator.
4. In combination, a cathode ray tube having

35

40

therein a certain screen area to be scanned and .

including means for producing a cathode ray, a
deflecting device for deflecting said ray in one

-direction, an auxiliary deflecting device for de-

flecting said ray in a direction substantially at
right angles to said one direction, means com-
prising a deflecting wave generator for impressing
a deflecting wave upon said first -deflecting device
to produce a useful deflection and a return de-
flection, means comprising a blocking oscillator
for producing a deflecting wave and impressing
it upon said auxiliary deflecting device, a con-
ducting strip adjacent to said screen area, and
means comprising a connection from said con-
ducting strip to said blocking oscillator for caus-
ing said blocking oscillator to produce the second

mentioned deflecting wave during said return de-

flection.
GEORGE 1. BEERS.
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