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5 Claims.

The present invention relates to electronic
tubes and particularly to that class of electronic
tubes which have become known in the art as the
cathode ray tubes. Tubes of this general type

5 Usually comprise an electron gun structure posi-
tioned within an enclosing envelope at one end
thereof, and a luminescent screen or target lo-
cated in the opposite end of the envelope and lon-
gitudinally spaced from the electron gun. When
suitable voltages are applied to the electron gun
structure electrode members, which usually com-
prise a cathode (that is, the electron emitting
electrode which may be directly or indirectly
.« heated) and the anode with a control electrode
16 (sometimes termed a “grid”) interposed between,
there is developed an electron beam or cathode
ray which is suitably focused upon the lumi-
hescent screen or target to produce thereupon
- - luminous effects under impact of the cathode ray
20 beam. The intensity of the resultant luminous
spot or effect is governed both in accordance with
the velocity of the impinging electron beam. or
cathode ray and also in accordance with the elec-
tron density of that ray. Tubes of this general
25 character are well known in the art and are sold
under the trade name designations “Kinescope”
and “Kinetron” (trade-mark registrations
#296,195 and #340,707).

In its more specific form this invention relates
to the electrode structure by which the electron
beam or cathode ray developed within the tube
may be deflected across the luminescent screen or
target so as to produce a resultant trace of a
traveling light spot thereacross which will por-
tray motion of the spot of light (either controlled
or uncontrolled in intensity, as desired) on the
impact area. While electrode structures for
moving a cathode ray beam or pencil across the
target or luminescent screen may comprise either
electro-magnetic means (deflecting coils), elec-
tro-static means (deflecting plates) or a com-
bination of both means, the present invention is
principally concerned with the electrostatic type
of deflecting electrode systems. Such electrode
systems, as known in the prior art, areinterposed
as a series of two pairs of plate-like electrode
members positioned intermediate the electron
gun structure and the impact screen or target.
o With the pairs of plates mutually perpendicular

to each other the simultaneous application of

different voltages to the different plate pairs will

cause the electron beam or cathode ray to im-

pinge upon the screen structure or target at dif-
i5 ferent points and thus trace a two dimensional
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path thereacross (or for only one active pair of
plates a one dimensional path).
It has been found, however, that deflecting

electrode pairs of the character above described .

tend, in many . instances, to produce, when de-
flecting ‘voltages are applied thereto, interacting
electrostatic fields which prevent the resultant
impact trace of the cathode ray beam on the

target or screen from being the usually desired .

frue rectangular pattern. Such failure to trace
a true rectangular pattern (by which is meant to
be included a square pattern as well) is known
as “keystoning” within the tube since when
“keystoning” occurs the traced area is substan-
tially trapezoidal in form and resembiles to a
large extent the shape of a portion of a “key-
stone.” : L

Various ways and means have been suggested
in. the prior art for overcoming such defects. in
cathode ray and the like types of tubes. Such
suggestions for overcoming these defects include
among other things the use of a shielding elec-
trode positioned between the mutually perpen-
dicular sets of deflecting plates to prevent inter-
acting electrostatic fields. Other forms of SyS~
tems used for this purpose include the use of
shielding electrode members formed as 3 part of
at least one of the deflecting plate electrodes and
arranged to be wrapped so as to surround at least
a part of the path traversed by the electron beam
leaving the deflecting electrodes in the direction
toward the impact screen.

While such suggestions of the prior art have
enabled the reduction of “keystoning” in tubes of
the type herein described they have not, as a gen-
eral proposition, fulfilled the need for g, simplified
form of compensating electrode system which
can be easily assembled into the tubes in the
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manufacturing process with the assurance that .

there will result the desired degree of correction
of an annoying and objectionable defect in the
tubes as usually considered. :
Accordingly, the present invention makes pro-
vision for the assembly into the tube in the
pbrocess of manufacture of additional electrodes
used for the compensation of “keystoning” and
the so-called “spot-fringing.” In addition, the
bresent invention provides suitable compensating
means which may be assembled in much the
Same manner as would be assembled the deflect-
ing electrodes of a tube wherein provisions were
made for deflecting the electrodes of the beam in
the two mutually perpendicular directions. In
other words, the compensating electrode struc-
ture to be described herein has the general
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appearance of two sets of plate pairs for deflec-
tion in two directions and located within the
same plane. Such a system is of greatest sim-
plicity from the manufacturing viewpoint and
can easily be assembled into the type of tubes
herein being discussed by the unskilled factory
help usually employed. )
Accordingly, it is a primary object of the pres-
ent invention to provide electrode structure for
the deflection of the cathode ray beam or electron
pencil in a tube and, at the same time, to pro-

vide against the “keystoning” of the trace pro- -

duced by that electron beam upon the impact
target or screen.

A further object of the invention is to provide
an electron beam deflecting electrode structure
which is simple in its arrangement and which

will provide ease of manufacturing while still of .

maximum efficiency for the purpose set forth.

Still a further object of the invention is to pro-
vide and develop an electron tube having con-
tained therein electron beam deflecting means
which will overcome the defects of prior art sys-
tems, of the types above described, and which
will enable the manufacturing of a simpler,
¢heaper and more efficient cathode ray image
producing or image translating or other analo-
gous type of electronic tube.

Otheér objects of the invention, and further ad-
vantages thereof, will naturally suggest them-
selves to those skilled in the art to which the in~
vention relates from a reading of the following
specification in connection with the accompany-
ing drawing, wherein:

PFig. 1 represents schematically the form of
electrode structure used to fulfill the aims and
objects above outlined;

Fig. 2 represents a slight modification of the
system and arrangement of Fig. 1; and, )

Fig. 3 shows the form of boundary limits of the
wave trace produced from the traversal of the
target or screen of the tube with and without
keystone correction introduced.

Referring now to the drawing for a further
understanding of the invention it will be appre-
cigted from what has been stated above that the
“keystoning” of the cathode ray beam upon the
target or screen is due, in substantially all of the
presently used types of cathode ray tubes where-
in only a single pair of deflecting electrode pairs
is used for beam deflection in each direction, to
the interacting electrostatic fields between these
deflecting plate pairs because there is no provi-
sion made for reducing or compensating the re-
sulting interacting electrical fields produced be-~
tween the deflecting plate pairs of electrodes.
Purther, the objectionable “keystoning” effect
also arises because of the influence of the electro-
static charges being carried over to the tube walls
(these usually being glass or vitreous material)
or in cases where the tube wall is conducting, as
is the case where tubes are provided with an
elongated second anode in the form of a con-
ducting coat of silver or other material on the

" wall or inner surface of the tube or in metal

tubes, the potential at which the metallic coating
is maintained relative to the electron source it-
self will exercise a definite effect upon the de-
flecting fields which result with the application
of deflecting voltages to the electron beam de-
flecting electrode pairs. :

Tn the usually known type of cathode ray tube
the device consists of an envelope |1 having the
neck portion I8 which flares outwardly toward
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its end portion 5. In the neck portion of the
tube is positioned an electron gun structure {1
(shown only conventionally but which may con-

_sist for example of a cathode and first anode with

2 control electrode or grid, and where desired a
screen grid, interposed therebetween and also a
second anode for focusing and accelerating’ the
electron beam, all of which is known in the art
and used in those tubes now sold which are iden-
tified, for example, as types “906,” “903” and
others manufactured by RCA Mfg. Co. Inc. and
described fuily in catalogs published to describe
the operation of such tubes).

Tn the outwardly flared portion of the tube
there is a coating on the inner surface of the tube
envelope t1 of a suitable luminescent material 19
which becomes light emitting under the impact of
the cathode ray beam issuing from the electron
gun structure {1. While this invention is in no
way concerned with the materials used for coat-
ing the inner surface of the end wall of the tube
to produce the luminous effects it may be noted
that various materials such as those known as
willemite, various zinc sulphides, various ortho
and meta salts of zinc, berrylium, cadmium and
other similar materials are suitable for this pur-
pose and have already been described in the art.

Interposed between the electron gun structure
{1 and the luminescent material 19 in the usual
type of tubes now known are the deflecting elec-
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trode pairs 21, 21’ and 23, 23’ of which the pair

of plates 21, 21’ serve to deflect the resultant
electron or cathode ray beam in a direction per-
pendicularly with respect to the plane of the
drawing, for example, and the plate pair 23, 23’
serves to deflect the resultant cathode ray beam
in a direction parallel to the plane of the draw-
ing, for example. It is usually customary in the
art, for-tubes using electrostatic electron beam.
deflecting systems to connect together by a con-
ductor 25 either internally of the tube or exter-
nally, as desired, one plate 21’, 23 of each of the
pairs of deflecting plates and usually this plate
of each pair is maintained at the potential of the
second anode of the electron gun {T. The other
plate 21, 23’ of each pair of deflecting plates, not
so connected, is then arranged to be energized by
an applied voltage from two different sources 21
and 29 which each supply a voltage wave of simi-
lar shape but of different frequency in order to
advance the cathode ray beam across the lumi-
nescent screen 18 rapidly in the direction of
traverse produced by the deflecting plate pair
21, 21’, for example, and in a perpendicular di-
rection, as caused by voltages applied to the

plate pair 23, 23’, for example, at a substantially “

slower rate. This provides for the traversal of
the iuminescent screen area (9 along a two di-
mentional path and enables the tube to be used
to reproduce images of objects (for example, tele~

vision usage) or to reproduce wave or electrical "'~

phenomens (for example, where various electri-
cal quantities such as voltage, and current, for
example, are plotted against titne, where the
rapid motion of the beam across the screen usual-
ly represents time).

It is desirable, and practically essential for
some operations and desired character of wave
traces on the luminescent screen or target 19
shall be rectangular as shown by the outline
A’, B, C’, D’ (see Fig. 3) but without compensa-
tion or “keystone” correction the disturbing and
interacting effects above described briefly will
prevent this desired pattern trace and will pro-
duce, instead, a pattern trace closely correspond-
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ing to that shown within the boundary limits
A, B, C, D (see Fig. 3). Accordingly, in order
that the distorted deflection pattern trace A, B,
C, D shall be overcome an additional Ppair of elec-
trode members 31, 33 is provided intermediate
the final deflecting plate pair 23, 23’ (that is, ac-
cording to the above assumption, the plate pair
used to deflect the electron beam in a direction
parallel to the plane of the drawing) and the
luminescent screen surface 9. This last named
set of deflecting plate members 31, 33 is posi-
tioned in a direction berpendicular relative to
the pair of deflecting plate pair 23, 23’. The two
flat plate electrode members of the compensat-
ing plate pair 23, 23’ are each preferably main-
tained at the same potential relative to the plate
of the pair of deflecting electrodes 23, 23’. The
potential of the compensating plate pair 3i, 33
is controlled by the supplied deflecting voltage
supplied by way of the transformer 35 from the
source of saw-tooth voltage (not shown but which
may be of any suitable form such as g relaxation
oscillator to develop the saw-tooth voltage, or
which may be in accordance with the form of
saw-tooth voltage wave producing means shown
by Kncop patent, #1,613,954 or Van der Mark
et al. #1,927425). The amplitude of the correct-
ing voltage supplied to the compensating plate
pair 31, 33 of electrode members may be varied

7 and regulated by means of the potentiometer

tap connection 37 provided for connection of the
conductor 29 connected with the compensating
deflector plate electrode members 31, 83. ‘This
Potentiometer 37 preferably shunts the trans-

» former secondary 4i by which the saw-tooth

voltage waves of energy are supplied to
nal controlled deflecting electrode 23’
plate pair 23, 23’,

In addition, it is of course obvious that the
compensating plate pair of electrode members 31,
33 may be positioned either internally of the tube
wall or may he positioned externally thereof, as
desired. In cases where the compensating elec-
trode members are bositioned externally of the
tube wall {1 it is, of course, apparent that the
magnitude of the controlling voltage impulses
which are supplied thereto for the purpose of
providing the “keystone” compensation will in
most instances be greater than where the plates
are positioned internally of the tube wall., In
any event the magnitude of the compensating
voltage supplied to the compensating electrode
members 31, 33 may be conirolled and varied at
will by means of the potentiometer construction
shown. Further, by providing overcompensation
for the “keystoning” effect it is possible to dis-
tort the resultant pattern to the form shown by
the boundary limits A", B, C”, D" (see Fig. 3).
Of course, this form of “keystoning” is usually
equally as objectionable in the resultant traced
area A, B’’, C'’, D" as in the form of “key-
stoning” which develops without compensation
and is shown, as above noted, by the area in-
cluded within the boundary limits A, B, C,D (See
Fig. 3).

In cases where the compensating deflecting
blates are positioned intermediate of the last set
of deflecting electrodes and the final ITuminescent
screen structure and are located externally of
the tube wall it is often convenient to form the
compensating plates merely from the use of two
tin-foil members supported outside the tube wall
and ‘positioned perpendicularly with respect to
the plane of the last set of deflecting electrodes
bassed by the cathode ray beam before it im-

the sig-
of the
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binges upon the luminescent screen 19. Where
the compensating electrodes are positioned inter-
nally .of the tube wall it is usually desirable to
provide these electrodes as the usual form of
metal electrodes so that rigidity is inherent and
ease of manufacture and assembly is provided
by the ability to assemble the entire electrode
structure by means of the usually used electrode
positioning jigs.

By the arrangement of Fig. 2 of the drawing a ]

modification of the system described by Fig. 1
has been shown. In Fig. 2 the compensation
is provided by an electrode structure similar in
nature to that of Fig. 1 except that the assembly
is usually built within the tube. In the form of
invention shown by Fig. 2 the compensation for
the “keystoning” effect is provided not only by
the effect of a single set of compensating plate
electrodes but is generally insured together with
& freedom from defocusing or fringing by the
use of two sefs of compensating electrode pairs
45, 47 and 49, 51. These sets of compensating
electrode pairs are shown within the boundary
limits of both the horizontal and vertical de-
fiecting electrode pairs 2{, 21’ and 23, 23’ and are
each arranged berpendicularly with respect to
the deflecting electrode pairs with which each is
agsociated. In the modification shown by Fig.
2 the compensating blate: pairs are each supplied
with a suitable voltage to provide compensation
by means of two separately arranged potentiom-
eters 53 and 55 which shunt the transformer sec-
ondary 57, 59 which supplied the saw-tooth volt-
age from sources 61, 63 for producing the de-
flection of the cathode ray or electron beam
across the luminescent screen structure i9.

While the arrangement of Fig. 1 is usually
breferable it is to be noted that the arrangement
of Fig, 2 in some instances is desirable, for while
the compensating plate pair 45, 471 associated
with the deflecting electrode pair 2{, 21’ to pro-
vide the deflection of the cathode ray or electron
heam in the direction perpendicular with respect
to the plane of the drawing has little or no ef-
fect with respect to changing the shape of the
pattern resulting from the luminescent screen
structure, irrespective of the voltage variations
applied by way of the potentiometer connection,
the plate pair 45, 47 does tend to improve the
focus of the cathode ray or electron beam upon
the luminescent screen 19 and thus tends to pro-
vide for a more sharply defined impact point.
This focusing of the beam may be varied by the
adjustment of the voltage magnitude applied to
this first set of compensating deflector plates.

Many and various modifications of the inven-
tion from the forms shove described and sug-
gested will naturally follow and become appar-
ent to those skilled in the art to which the in-
vention relates and I, therefore, believe myself to
be entitled to make and use any of those modifi~
cations which naturally follow from the forms by
which the invention has been described above
and such as fully and fairly fall within the scope
of the hereinafter appended claims.

Having now described the invention what is
claimed and desired to be secured by Letters Pat-
ent is the following:

1. An electron tube comprising an electron
gun structure for developing an electron beam,
a target adapted to become luminescent under
impact of the electron. beam, a plurality of pairs
of beam deflecting plate electrode members in-
terposed between the electron gun and the tar-
get and longitudinally spaced from each other,
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said pairs of deflecting plate electrodes being po-
sitioned at planes perpendicular to each other so
that the electron beam passing therebetween
traverses a two dimensional path across the tar-
get when electrical energy is applied to the de-
flecting electrode members, a pair of distortion
compensating electrode plates associated with the
deflecting electrode plate pair nearest the target
and positioned perpendicularly thereto, said plate
members having the outer boundary limits there-
of confined to the area included by the last-
named deflecting plate pair, and a second pair of
distortion correcting plate electrode members
perpendicularly positioned relative to the deflect-
ing electrode members nearest the electron gun
structures. '

2. An electron tube comprising means to de-
velop an electron beam, & target upon which
the electron heam is adapted to impinge, parallel
deflecting electrode means interposed between the
electron beam developing means and the target,
and a pair of electrodes positioned intermediate
the electron beam developing means and target
deflecting electrode
means for compensating for distortion introduced
into the pattern traced across the target by the
produced electron beam under the control of the
deflecting means, said means being conductively
associated with said deflecting means, the elec-
trodes of said pair being adapted to be maintained
at the same potential and at & potential different
from but proportional to that of the deflecting
electrode means.

3. An electron tube comprising an electron
gun structure for developing an glectron beam,
a plurality of pairs of parallelly disposed deflect-
ing electrodes, said pairs being positioned mubu-
ally perpendicularly and longitudinally spaced
relative to each other, a second plurality of pairs
of parallelly disposed electrode elements longitu-
dinally spaced relative to each other, means for
supporting one pair of each of the second plural-
ity of electrode elements with their boundaries
substantially coinciding with the boundaries of
each of the first pair, said second pair of elec-
trodes each being perpendicular to the plane of
the electrodes of the first pair, and connections
for applying energizing potentials to each of the

2,213,172

individual electrodes of the first pairs and for

‘simultaneously applying identical energizing po-

tentials to the electrodes constituting the indi-
vidual pairs of the second plurality of pairs of
electrode elements.

4. An electron tube comprising an electron gun
structure for developing an electron beam, a tar-
get positioned in the path traversed by the elec~
tron beam, a plurality of pairs of parallel deflect-
ing plate electrode members interposed between
the electron gun and the target, said pairs of
deflecting plate electrode members being posi-
tioned in planes perpendicular to each other so
that the electron beam traverses a two-dimen-
sional pattern on the target when electrical en-
ergy is applied to the deflecting electrode mem-
bers, an additional pair of electrically inter-con-
nected deflecting plates positioned perpendicu-
larly with respect to the deflecting electrode pair
nearest the target, the plates of said additional
pair of deflecting plates being positioned on op-
posite sides of the electron beam, and means for
maintaining said additional pair of deflecting
plates at a potéential intermediate the potential
impressed “across the deflecting electrode pair
nearest the target. '

5. An electron tube comprising an electron gun
structure for developing an electron beam, a tar-
get electrode, a plurality of pairs of parallel de-~
flecting plate electrode members interposed be-
tween the electron gun and the target electrode,
said pairs of deflecting plate electrodes being po-
sitioned in planes perpendicular to each other
so that the electron beam traverses a two-dimen-
sional pattern on the target electrode when elec-
trical energy is applied to the deflecting electrode
members, an additional pair of electrically inter-
connected distortion correction plate electrode
members electrically associated with the deflect-
ing plate electrode pair nearest the target and
positioned perpendicular thereto and intermedi-
ate the said deflecting electrode pair and said
target, and means for maintaining said additional
pair of plate electrode members abt a potential

intermediate the potential impressed across the 4
said deflecting electrode pair nearest the target.

JESSE B. SHERMAN.
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