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(71)   We,  RCA   CORPORATION,  a  W. L. Roberts issued October 28, 1958,
corporation organized under the laws of entitled "Cathode Ray Tube." In a
tube the State of Delaware, United States of  having internal structure,
the confinement America, of 30 Rockefeller Plaza, City and  and guiding of
the electron beam is more 5 State of New York, 10020, United States
critical to prevent the supporting structure 50 of America, do hereby
declare the inven- from interfering with the electron beam. tion, for which
we pray that a patent may  As a beam of electrons moves away from be
granted to us, and the method by which  its source, the electrons tend to
spread it is to be performed, to be particularly  out, making the size of
the beam larger. .  10 described in and by the following state- If the
electrons spread out enough to con- 55 ment:-
tact the supporting structure, parts of the Background of the Invention
tube become charged and cause malfunc- The present. invention relates to a
flat tioning of the tube. image display device including apparatus   It is
known that the confinement of the 15 for scanning electron beams over the
image  electron beam  can be accomplished by 60 screen thereof, and
particularly to a struc- means of beam guides which apply electro- ture for
confining and guiding the beams  static forces to the electrons of the beam
and for selectively deflecting the beams  to confine the electrons in a
relatively small toward the image screen.               beam as the beam
travels along a path 20  It has long been a desire to reduce the  across
the envelope. The beam guide also 65 depth dimension of a picture tube to
pro- provides for deflection of the beam out of vide a substantinally flat
display device. its path toward the phosphor screen at selec- One structure
which has been proposed in- tive points along the beam. path. For ease
cludes a thin boxlike envelope with one  of construction of such a flat
display de- 25 of the large sides thereof constituting a  vice, it is
desirable that the beam guides 70 faceplate on which a phosphor screen is
be of a relativly simple-construction, i.e., disposed; An electron gun
directs electrons  the guide can be made up of a minimum across the tube in
a path substanially  number of parts which can be easily parallel to the
screen. Deflection. elements  assembled, yet still perform their desired 30
are provided to selectively. deflect the elec- function.
75 trons onto successive points of the screen     Summary of the Invention
to achieve the desired scanning thereof. A    In a display device of the
type described tube of this type is shown in U.S. Patent above, the guide
means includes a plurality No. 2,928,014 to W. R. Aiken et al, issued  of
spaced conductors extending transversely 35 March 8, 1960 entitled
"Electronic Device  across the beam path on the side thereof 80 Cathode Ray
Tubes."                 opposite the screen in the envelope of the In using
this technique a problem has  display device. A grid plate is spaced from
arisen. in making flat display devices. having  and parallel to the beam
path. The grid large area screens, such as screens which  plate has a
plurality of spaced openings 40 are 'about 75 centimeters by 100 centi-
therethrough along the beam  path. The 85 meters. For large size devices
some type guide means also includes means extending of internal support
structure is required to  along lines substantially parallel to and prevent
the evacuated tube from collaps-  on opposite sides of. the beam  path for
ing. A device having such internal support creating electrostatic forces
which laterally 45 is shown in U.S. Patent No. 2,858,464 to  confine the
beam to the beam path..  90    1 574 054
2 Brief Description of the Drawings    FIGURE 19 is a longitudinal,
sectional FIGURE 1 -is a perspective view, par- view illustrating another
modification of tially cut away, of. a flat dispay device  the focusing
beam  guides shown  in according to the present invention.     FIGURES
12-18. 5   FIGURE 2 is a perspective view, par-    Detailed Description of
the drawings   70 



tially broken away, of a portion of one' . Referring to FIGURE. 1, one form
of form of a beam guide of the present in- a flat display device of the
present inven- vention which. can be used in the display  tion is generally
designated as 10. The device illustrated in FIGURE 1.         display
device 10 comprises an evacuated 10  FIGURE 3 is a transverse sectional
view  envelope 12, typicaly of glass, having a 75 of a portion of the beam
guide illustrated  display section 14 and an electron gun in FIGURE 2.
section 16. The display section 14 includes FIGURE 4 is a longitudinal
sectional a rectangular front wall 18 which supports view of a portion of
the beam guide illu- the viewing screen, and a rectangular back 15 strated
in FIGURE 2 taken along line 4-4  wall 20 in spaced, parallel relation with
80 of FIGURE 3.                            the front wall 18. The front:
wall 18 and FIGURE 5 is a perspective view, par- back wall 20 are connected
by sidewalls tially broken away, of a modification of 22. The front wall 18
and back wall 20 the beam guide shown in FIGURES 2-4  are dimensioned to
provide the size of the 20 which can be used in the display tube  viewing
screen. desired, e.g., 75 by. 100 85 illustrated in FIGURE 1.
centimeters, and are spaced apart about FIGURE  6 is a transverse sectional
2.5 to 7.5 centimeters. view of a portion of the beam guide illu-   A
plurality of spaced, parallel support strated in FIGURE 5.
walls 24 are secured between. the front wall 25   FIGURE 7 is a
longitudinal sectional 18 and the back wall 20 and extend from 90 view of a
portion of' the beam illustrated  the gun section 16 to the opposite side
in FIGURE 5 taken along lines 7-7 of wall 22. The support walls 24 provide
the FIGURE 6.                               desired. internal support for
the evacuated FIGURE 8 is a plan view of a portion  envelope 12 against
external atmospheric 30 of a modification of the electrodes which  pressure
and divide the display section 14 95 can be used in the form of the beam
guide  into a plurality of channels 26. On the inner illustrated 'in FIGURE
5.               surface of the front wall 18 is a phosphor FIGURE 9 is a
plan view of a portion  screen 28. The phosphor screen 28 may be of a
modification of one of the grid plates  of any well known type presently
being 35 which would be used with the electrodes  used in cathode ray
tubes, e.g., black and 100 illustrated in FIGURE 8 in the form of white or
color television display tubes. A the beam guide illustrated in FIGURE 5.
metal film electrode 30 is provided on the FIGURE  10 is a transverse
sectional phosphor screen 28. view of another form of the beam guide    The
gun section 16 is an extension of 40 of the present invention.
the display section 14 and extends along 105 FIGURE 11 is a sectional view
taken  one set of adjacent ends of the channels along line 11-11 of FIGURE
10.          26. The gun section may be of any shape FIGURE 12 is a
perspective view, par- suitable to enclose the particular gun struc- tially
broken away, of a portion of still ture contained therein. The electron gun
45 another form of beam guide of the present structure contained in the gun
section 16 110 invention which can be used in the display  may be of any
well known construction device illustrated in FIGURE 1.  .      suitable
for selectively directing beams of FIGURE 13 is a transverse sectional view
electrons along each of 'the channels 26. of. a portion of the beam guide
shown in  For example, the gun structure may com- 50 FIGURE 12.
prise a plurality of individual guns mounted 115 FIGURE 14 is a sectional
view taken  at the ends of the channels 26 for directing along 'line 14-14
of FIGURE 13.    .    separate beams of. electrons  along the FIGURE 15 is
a perspective view, par- channels. Alternatively, the gun structure tially
broken away, of a portion of a  may include a line cathode extending along
55 modification of the beam guide shown in  the gun section 16 across the
-ends of the 120 FIGURES 12-14 which can be used in the  channels 26. and
adapted to- 'selectively display device illustrated in FIGURE 1.    direct
individual beams of electrons along FIGURE 16 is a longitudinal sectional
the channels. A gun structure of the line view of the beam guide shown in
FIGURE  type is described in U.S. Patent No. 60 15 along a portion of one
of the beam  2,858,464 to W. L. Roberts, issued October 125 paths.
28, 1958, entitled " Cathode Ray Tube." FIGURE 17 is a sectional view taken
In each of the channels 26 are focusing along line 17-17 of FIGURE 16.
guides for confining electrons directed into FIGURE 18 is a sectional view
taken  the channel into a beam, which travels a 65 along line 18-18 of
FIGURE 16.          path along the channel. Each guide also 130    3
1 574 054                                     3 includes means for
deflecting its beam. out width no greater than the width of the 



of the guide and toward the phosphor  longitudinally extending cross member
38b. screen 28 at various points along the length    A second metal grid
plate 42 extends of the channel. 26.                     along and
transversely across the channel 5  Referring to FIGURES 2, 3 and 4, there
26 adjacent to but spaced from the first 70 is shown one.form of a focusing
guide of metal plate 38 on the side of the first metal the. present
invention in a channel 26. As  plate toward the front wall 18. The second
shown, there are four focusing guides in  grid plate 42 is supported in
grooves in the each channel 26.. However, each channel: support walls 24.
The second grid plate 42 0 26 may include any desired number of has a
plurality of openings 44therethrough. 75 guides. The focusing guides
include two  Each of the openings is substantially of the interleaved sets
of conductors 34 and 36  same size and is directly opposite a separate on
the inner surface of the back wall 20  one of. the openings 38c in the
first grid and extending transversely across the chan- plate  38.. Thus,
the openings 44 are 15 nels 26. The - conductors 34 and 36 are  arranged in
rows extending: longitudinally 80 strips of an electrically conductive
material, along the channel 26 with each row being such as a metal, coated
on the inner surface  positioned between a pair of adjacent focus- of the
back wall 20. The conductors 34  ing electrodes 40. and 36 are in mutually
spaced. parallel   In a typical focusing guide, the first grid 20 relation
. and alternate along the. entire  plate 38 is spaced from the conductors
34 85 length of the channel 26. The conductors and 36 about 1.02
millimeters, and the 36 are preferably wider, i.e., the dimension  second
grid plate 42 is spaced from the first longitudinally along the channel,
than the  grid plate 38 about 0.25 millimeter. The conductors 34 although
the conductors 36  focusing electrodes 40 are each of a dia- 25 and 34 can
be of the same width.        meter about 0.25 millimeter, are spaced 90 A
first metal grid plate 38 extends trans- from the conductors 34 and 36
about 0.25 versely across-and. along the channel 26  millimeter and  their
center to  center 20. The first grid plate is supported in  first guide
plate 38 the cross members 38a 30 grooves in the support walls 24. The
first are of a width of about 0.61 millimeter and 95 gride-plate 38. is in
the form of a mesh  have a center to center spacing of 1.52 having two sets
of orthogonal cross mem- millimeters. The cross members 38b are bers 38a
and 38b. One set of cross mem- of a width about 0.25 millimeter and are
bers 38a extend transversely across the  spaced apart a center to center
distance of 35 channel 26 with each of the cross members  about 3.56
millimeters. The conductors 36 100 38a being directly opposite and parallel
to  are of a width longitudinally of the channel a separate one of the
conductors 36. The  of about 0.61 millimeter, and the con- cross members
38a can be of substantially  ductors 34 are of a width about 0.41 milli-
the same width as the conductors 36. They  meter. 40 are preferably of a
width slightly less than    In the operation of the display device 105 the
conductors 36. The other set, of cross  10, a high positive potential,
typically about members 38b extend longitudinally along  +125 V, is
initially applied to each of the. the channel 26 in spaced, parallel
relation. conductors 34. The second grid plate 42 Thus, the cross members
38a and 38b form  is maintained. at approximately + 180 V. 45 a plurality
of rectangular openings 38c  A low positive potential, typically about 110
in the first grid plate 38 with the openings  + 56 V, is applied to each of
the con- 38c being arranged in rows both long-  ductors 36, the first grid
plate 38 and each tudinally along the channel 26 and trans-  of the
electrodes 40. The gun structure in versely across the channel. ' '
the gun section . generates electrons and 50  A plurality of focusing
electrodes 40 ex- directs a. plurality of beams of the elec- 115 tend
longitudinally along' the channel -26  trons into each channel 26. The
beams of between and spaced from the first metal electrons are directed
between the blank plate 38 and the conductors 34 and 36.  Wall 20 and the
first grid plate 38 with each The focusing electrodes 40 are in spaced
beam  being between a pair of adjacent 55 parallel relation with each
other, with each  electrodes 40 so that the. beams will follow 120 of the:
electrodes 40 extending along and  a substantially straight path
longitudinally opposite a separate one of the longitudin-  along the
channel 26.- The electron beams ally extending cross members 38b. of the
are shown in -phantom in FIGURES 3 and first grid plate. As shown, each of
the focus- 4 and are indicated as 46. 60 ing elctrodes 40 is 'of a metal
wire of - As shown in FIGURE 3, the potential 125 circular cross section
and is of a diameter  difference between the electrodes 40 and
substantially equal. to the width of  the  the conductors 34 creates -an
electrostatic longitudinally extending cross member 38b.  force field
therebetween as indicated by However, the electrodes 40 can be of any  the'
arrows 48; The potential- difference transverse cross section, but should
be of a  between the first - grid plate 38 and the 130   
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4 second grid plate 42 also creates an electro- scan of the phosphor screen
28. The elec- static force field from  the cross-member  trodes 34 are then
switched to a lower 38b through the openings 38c to the second  potential
in sequence along the entire grid plate 42 as indicated by 'the arrows
length of the channels so that the beams 5 50. These electrostatic fields
apply forces. are extracted from the guides at various 70 to the electrons
of the beams 46 which pre- points along the length of the guides to vent or
limit movement of the -electrons  provide a line-by-line scan of the
phosphor laterally in the guide so as to maintain the  screen 28. By
carrying out this switching  $ lateral position of the beams 46 as they at
the proper speed and by modulating. the 10 flow along the guide.
various beams in the gun section 16 during. As shown in FIGURE 4, the
difference  each line scan, a visual display can be pro- in potentials
between the conductors 34  vided on the phosphor screen 28 which can and
the conductors 36 creates electorstatic  be viewed through the front wall
18 of the force fields between -the conductors as  envelope. 12.-
Alternatively, the line scan 15 indicated by the arrows 52. An electro-
can be started at a point close to the gun 80. static force field,
indicated by the -arrows  section 16 and subsequently moved toward 53,
extends between the cross-members 38a  the opposite'side wall 22, or the
switching of the first grid plate 38' and the second  of the potential
applied. to the various elec- gride grid plate 42 through the openings
trodes 34'can be carried out in any desired 20 38c in the first grid plate.
As each electron  order to achieve  a desired display on. the 85 beam moves
along between the first grid  phosphor screen 28. plate 38 and the
conductors 34 and 36, the    Referring to Figure 5, 6 and 7, there is
electrostatic fields apply. periodic confining  shown a modification .of
the focusing guide forces: to the electrons in the manner de- which can be.
used in the display device 10. 25 scribed on pages 208 and 209 of the text-
This modified guide is substantially identi- 90 book "Theory and Design of
Electron  cal to the guide. shown in FIGURES 2-4 Beams," by J. R. Pierce,
published by D. with the exception that. the electrodes 40 Van Nostrand
Co., Inc. in. 1954 to achieve  are omitted and the ..conductors 34. and 36
periodic focusing of the electrons. The. are replaced by conductors 134 and
136 30 combination of the peroidic focusing and  which are designed to
provide the focusing 95 the lateral confinement of the electrons  function
provided by the electrodes 40. confines the electrons' in the beam along
The conductors 134 and 136 are each the entire length of the guide or until
such  strips of an electrically conductive material, time as it is
extracted therefrom. Thus, such as a metal, coated on the back wall 35 each
focusing guide includes a pair of ad- 20 and alternating along the entire
length 100 jacent electrodes 40 and the portions of. of the channel 26.
Each of the conductors. the conductors 34 and 36 and the first and  134
includes a plurality.of rectangular first second grid plates 38 and 42
which extend  regions 134a spaced along the conductor transversely between
the electrodes 40.    laterally across the channel 26 and narrow 40  To
extract the elecron beam 46 from  connecting region 134b connecting
adjacent 105 the guide, the potential applied to a con- first regions 134a.
Each of the first. regions ductor 34 is switched to.a negative voltage;
134a is of a size smaller in area than and such as -60 V. When the electron
beam  is in alignment with, a separate opening reaches- this conductor 34
the beam will  138c in the first grid plate 138. The con- 45 be attacteded
by  the high potential on  necting reigons 134b lie opposite the longi- 110
the  second  grid  plate  42  and  will tudinally extending  cross-members
138b bend away from the negative potential con- intermediate the
transversely  extending ductor 34 and pass through the- 'adjacent
cross-members 138a. Each of. the., con- opening 38c in the. first gride
plate 38 and  ductors 136 extends along and is parallel to 50 the aligned
opening 44 in the second grid  a separate transversely extending cross- 115
plate 42 to pass out of the beam guide. The- member 138a of the.. first
gride plate. 138 electron beam 46 will be attracted to. the  and is of a
width substantially equal to. phosphor screen 28 by a high potential the
'width of the transversely . extending applied to the metal film. 30 so'
that the  cross member 138a. Each of the conductors SS electron beam will
impinge on the  phos-  136. includes projections 136a. extending 120 phor
screen.                            into the spaces. between adjacent first
re- In one manner of 'operation of the dis- gions 134a toward the
connecting regions play device' 10, the conductor 34 closest to  134b.
Thus, each. of the projections 136a the side wall 2 directly opposite the.
gun  lies directly opposite, and is of a width not 60 section 16 is first
switched to the low  greater than that of, a longitudinal cross 125
potentiaL Thus, all of the beams 46 in all member 138b of the first, metal
grid 138.. of the channels 26 will be deflected at a    In a typical
focussing -guide; the first point close to- that side wall 22 to -pass
grid plate 138 is spaced from the con- 



out of their respective guides and impinge  ductors 134 and 136 about: 0.76
millimeter, 65 on the phosphor screen 38 to provide a line  and the second
grid plate 142 is. spaced  130    5                                     1
574 054                                     5 from the first grid plate 138
about 0.25  the conductors 234. The rounded shape of millimeter. The cross
members 138a of  the first regions 234a not ony minimizes the first grid
plate 138 are of a width of breakdown! but also makes the confining about
0.51 millimeter and have a center forces more uniform around the electron 5
to center spacing of 1.52 millimeters. The  beam. If the first regions of
the conductors 70 cross members 138b are of a width about 234 are made
rounded, the' openings in the 0.25 millimeter and are spaced apart a  first
grid plate should be made to corre- center-to-center distance .of about
3.56  spond with' the shape of the first regions. millimeters. As
previously described, the  For example, FIGURE 9 shows a first grid 10
dimensions of the conductors 134 and 136  plate 238 having openings 238c
there- 75 correspond to the dimensions of the cross  through which
correspond to the elliptical members 138a and 138b'and the openings  shape
of the first regions 234a of the con- 138c of the first grid plate 138. '
ductors 234. In the operation of the display device 10    Referring to
FIGURES 10 and 11 there 15 incorporating the above-described focusing  is
shown a second modification of the 80 grid, the. voltages applied and the
mode  focusing guide which can be used in the of operation is substantially
identical to  displace device 10. This second modification that previously
described for the focusing  of the focusing guide is substantially identi-
guide shown in FIGURES 2-4. As shown. cal to  the focusing  guide  shown
in 20 in FIGURE 7 as each beam 146 flows along  FIGURES 2-4 with the
exception that the 85 the guide the: electrons are periodically  electrodes
40 and the second grid plate 42 compressed together by electrostatic forces
are omitted. This second modification of between the conductor 134 and 136
and  the focusing guide operates in substantially between the grid plates
132 and 142 to  the same manner as previous described for 25 achieve
confinement of' the electrons in  the guide shown in FIGURES 2-4. How- 90
the beam. As shown in FIGURE 6 laterally  ever, as shown in FIGURE 10, the
lateral confinement'of the electrons in the beam   confinement of the
electrons in the beam 146 is achieved. by the electrostatic forces  346 is
achieved by the forces from  the between the grid plates 138 and 142 and
electrostatic force fields between the longi- 30 between the projections
136a of 'the con-  tudinally extending cross members 338b 95 ductors 136
and the first regioins 134a of  of the grid plate 338 and each of the con-
the conductors 134. Extraction of the elec-  ductors 334 and the metal film
30 on the tron' beam  146 from  the beam  guide is  phosphor layer 28. The
metal film 30 is achieved in the same manner previously  generally at a
high potential, +2000 V to .35 described by switching the potential ap- +
8000 V, which depends on the potential 100 plied to a conductor 134 to a
negative volt-  of the cathode which generates the elec- age, such as -60V.
Thus, in this modifica-  trons in the gun section 16 and the distance tion
of the focusing guide the lateral con- between the metal film 30 and the
grid plate finement is achieved with the aid of the  338. With a distance
of about 17.02 milli- 40 design of the conductors 134 and 136 rather  meter
between the metal film 30 and the 105 that wth the focusing electrodes 40.
Since  grid plate 338 a potential of about + 5000 V the conductors 134 and
136 are metal films  provides the desired electrostatic field. coated on
the surface of the back wall 20,  If this spacing is larger the voltage
should it is easier to form the conductor of any  be greater than if the
spacing is less the 45 desired shape than to properly mount the  voltage
can be less.                 110 wire electrodes' 40 'between and in spaced
As shown in FIGURE 11, as the electron relation to the back wall 20 and the
first  beam 346 moves along the guide, periodic metal plate 38.      .
compression of the beam is achieved by In the'modified focusing guide the
rect-  the forces applied by the force fields be- 50 angular shape of the.
first regions 134a of tween the conductors 334 and 336 and be- 115 the
conductors 134 tend to create field  tween the transversely extending cross
crowding at the corners of the regions  members 338a of the grid plate 338
and the which could cause undesirable breakdowns.  metal film 30. Also as
previously described Therefore, it may be desirable to make the  with
regard to the focussing guide shown 55 shape of the first regions more
rounded to  in FIGURES 2-4, extraction of the electron 120 eliminate the
sharp corners. For example, beam 346 from the guide is achieved by FIGURE 8
shows a conductor 234 having  switching the potential applied to the con-
spaced.first regions 234a which are substan-  ductors 334 to a negative
potential, such tially elliptical in shape with the major axis  as -10 V.
Thus, this focusing guide 



60 extending laterally across the channels 26. operates in a manner
substantially the same 125 The elliptical first regions 234a. are con- as
the focusing guide shown in FIGURES nected by narrow connecting regions
234b  2-4. However, this focussing guide is much which extend from the end
of the major simpler in construction than the focussing axes of the first
regions. The conductors  guide shown in FIGURES 2-4 in. that it * 65 236
are shaped to follow the contours of includes only a single grid'plate. .
130    6                                        1 574 054
6 The' focusisng guide shown in FIGURES  grid plate 64. Thus, -the second
grid plate 2- 4 and the focussing guide shown' in  72 has longtudinall
extending cross mem- FIGURES 10 and 11 can both be operated  bets 76
between the longitudinal rows of with all of the conductors on the back
the openings 74 and transversely extending 5 wall 20, i.e., the conductors
34 and 36  cross memberse 78 between the transverse 70 and the conductors
334 and 336, being at rows of the openings 74. the same high potential,
e.g., +125 V,  In a typical focussing guide of this type, rather than some
being at the high potential the conductors 62 are each of a width, i.e.,
and the others being at- a low potential. 'the dimension longitudinally
along the 10 -Having all of the conductors at the same  channel 26, of
about 1.25 millimeters and 75 potential has the advantage that the cir- are
spaced apart about 0.25 millimeter. cuitry for the guide is simple. Also,
each  The first grid plate 64 is spaced from the of one set of the
conductors can be corm- conductors 62 about 0.25 millimeter and bined with
'an adjacent one of the other the second grid plate 72 is spaced from 15
set of conductors so that: there are fewer the first grid plate 64 about
0.76 millimeter. 80 number of the conductors with each con- The openings 66
and 74 in the grid plates ductor being wider. The disadvantages of  64 and.
70 respectively each have a dimen- this manner of operation is that it
reduces  sion transversely of the channel 26 of about the electrostatic
focussing field so that the  3.30 millimeters and a dimension longi- 20
focussing forces on the beam are reduced  tudinally of the channel 26 of
about 0.91 85 and the current handling capability of the  millimeter. The
openings in each of the guide is reduced.                      grid plates
are spaced apart transversely on Referring to FIGURES 12414, there is  the
channel 26 about 1.78 millimeters and shown yet another form of the
focussing  longitudinally of the channel 26 about 0.61 25 guide of the
present invention which can  millimeter..                        90 be used
in the display device 10. There are   In the operation of the display
device a plurality, four as shown, of focussing  having this focussing
guide, a high positive guides in each channel 26 of the envelope
potential, typically about +200 V, is 12 between the support walls 24. The
focus-  applied to each of the conductors 62 and 30 sing guides include a
plurality of spaced, a low positive potential, typically about 95 parallel
conductors 62 on the inner surface  +50 V, is applied to each of the first
and of the back wall 20 extending transversely  second grid plates 64 and
72. Beams of across the channel 26. The conductors 62  electrons 80 are
directed into the focussing are strips of an electrically conductive
guides between the first grid plate 64 and 35 material, such as a metal,
coated on the  the second grid plate 72 with each beam 80 100 back wall 20.
extending a substantially straight line path A first metal grid plate 64
extends trans-  along. a separate longitudinal row of the versely across
the channel 26 adjacent to  openings in the grid plates. but spaced from
the back wall 20. The first   As shown in FIGURE 13, the potential 40 grid
plate 64 is supported in grooves in  difference between the first grid
plate 64 105 the supporting walls 24. The first grid'plate  and the
conductors 62 creates an electro- 64 has a plurality of spaced, rectangular
static force field between the longitudinal openings 66 therethrough. The
openings  cross member 68 of the first grid plate. 64 66 are arranged in
rows both longitudinally  and the conductors 62 as indicated by the 45
along and transversely across the channel arrows 82, An electrostatic force
field, 110 26. This arrangement of the openings 66  indicated by the arrows
.84,. extends be- provides the first grid plate 64 with longi- tween the
longitudinal cross members 76 tudinal cross members '68 extending be- of
the second grid plate 72 and 'the metal tween the longitudinal rows of the
open- film 30 on the phosphor layer 28 as a 50 ings 66 and transverse cross
members 70  result of the potential difference between 115 'extending
between the transverse rows of the second grid plate 72 and the metal film
the openings 66. The openings 66 in each  30. As previously stated with
regard to the transverse row are over a separate one 'of  focussing guide
shown in FIGURES 10 the conductors 62.                     and I1, the
metal film 30 is generally at 55  A second metal grid plate 72 extends
high positive potential, +2000 V to +8000 120 



transversely across the channel 26 adjacent V, which depends on the
potential of the to but spaced from the first grid plate 64  cathode which
generates the electrons in on the side of the first grid plate 64 toward
the 'gun section and the distance between the front wall 18, The second
grid plate 72  the metal film 30 and the second grid plate 60 has a
plurality of spaced, rectangular open- 72.                              125
ings 74 therethrough. The openings 72 are    As shown in FIGURE 14, the
difference arranged in rows 'both longitudinally along  in potentials
between the first grid plates and transversely across the 'channel 26 with
64 and the conductors 62 creates an electro- each of 'the' openings 74
being over: a  static force field between the transverse. 65 separate one
of the openings 66 in the first cross members 68 of the first grid plate
and 130    7                           1 574 054 the conductors  62 as
indicated by the  longitudinally of the channel 26. The trans- arrows 86.
The difference in potentials be-  verse rows of the openings 166b are
inter- tween the second grid plate 72 and the  mediate the transverse rows
of the open- metal film  30 creates electrostatic force  ings 166a. Also
the longitudinal rows of. 5 fields between the transverse cross mem- the
openings 166b are between. the longi- 70 bers 76 of the second grid plate
and the tudinal rows of the openings 16.6a. The metal film 30 as indicated
by the arrows 'openings 166b in each longitudinal row 88. These
electrostatic fields' apply forces  extend. transversely across portions of
the .   to the electrons of the beams 80 which re- openings 166a in each
adjacent longtudinal 10 sults in a periodic compression of the  row. This
overlapping of the openings 166a 75 beam as the beam travels along a
substan- and 166b provides a plurality of longi- tially straight path
between grid plates 64  tudinal rows of overlapping end portions and 72.
The-combination of all of the  of the openings with each opening being
forces applied to the electrons of each  in two of such longitudinal rows.
15 electron beam 80 by all of the electrostatic    The second grid plate
172 also has there- 80 force fields confines the electrons in the 'in two
sets of rectangular openings 174a beam along the entire length of the path
and 174b respectively. The openings are of the beams through the focussing
guide. arranged in rows extending transversely As in. the form of the
focussing guide pre- across and longitudinally along the chan- -20 viously
described, extraction of the' electron  nel 26. The transverse rows of the
openings 85 beams  from  this  focussing  guide  is  174b are intermediate
the transverse rows achieved by switchng the'potential applied  of the
openings 174a and the longitudinal 'to the conductors 62 to a negative
potential  rows of the. openings 174b are between such as -100 V.
the longitudinal rows of the openings 174a. 25  This focussing guide has
the advantage  The openings 174b in each of the longi- 90 over the
focussing  guide  shown  in  tudinal rows extend transversely across a
FIGURES 2-4 and the focussing guide  portion of the openings 174a in each
ad- shown in FIGURES .5-6 of being simpler  jacent longitudinal row. Thus,
there is pro- in construction in that it does not require  vided a
plurality of longitudinal rows of 30 either the focussing electrodes or
special overlapping end portions of the.openings 95 shaping of the
conductors to achieve the  174a and 174b with each opening being in lateral
confinement of the electrons in  two of such longitudinal rows. .the beam.
Also, all of the conductors, ex-   Each transverse row of openings 174a
cept the conductor which is switched to a ,in the second grid plate 172 is
over a trans- 35 negative potential for extracting the beam, verse row of
openings 166a in the first grid 100 -are .at the same potential so as to
simplify 'plate 164, and each transverse row of open- the operating
circuitry and minimize power  ings 174b 'in the second grid plate 172 is
'loss. Although this focussing guide is more  over a transverse row of
openings 166b in complicated in structure than the focussing  the first
grid plate 164. However, in each 40 guide shown in FIGURES 10 and 11 in
transverse row of the openings 174a in the 105 that it has two grid plates
rather than second grid plate 172 each of the openings one, this focussing
guide does have the  174a is located transversely between and advantages
resulting from all of the con-  extends transversely across portions of two
ductors being at the same potential. Even if of the openings 166a in the
corresponding 45 the focussing guide shown in FIGURES 10  transverse row of
the openings 166a in the 110 and 11 is operated with all of the con- first
grid plate 164. Like in each transverse ductors being at the same potential
as  row  of  the  openings  174b  in  the previously described, this
focussing guide 'second  grid  plate  172, each :of the has the advantage
of providing greater  openings  174b  is located  transversely 50 focussing
forces on the beams.          'between and extends transversely across 115
Referring to FIGURES 15-18, there is  portions of two of the openings 166b 



shown a' modification of the focussing guide  'in the corresponding
transverse row of the shown in FIGURES 12-14. This focussing  openings 166b
in the first grid plate 164. guide like the focussing guide shown in   In
the operation of the display device 10. 55 FIGURES 12-14, includes a
plurality of having this focussing guide, a high positive 120 spaced,
parallel conductors 162 on the back  potential, typically about +200 V, is
ap- wall 20 and extending transversely across  plied to each of the
conductors 162 and a the channels 26, and first and second metal  low
positive potential, typically about +50 grid plates 164 and 172. extending
trans- V, is applied to each of the first and second 60 versely 'across the
channel 26 and support- grid  plates  164  and  172. Beams of 125 ing in
grooves in the support walls 24. The  electrons .180 are directed into the
focus- first grid plate 164 has therein two sets of  sing -guides between
the first and second rectangular openings 166a and 166b re-  grid plates
164 and 172. Each beam 180 spectively. The openings in each set are  is
directed along a substantially straight 65 arranged in rows both
transversely and  line path which extends along a longitudi- 130    .1 574
054                                    8 nal row of overlapping end
portions of and first and second metal grid plates 264 the openings in the
grid plate.         and 272 extending transversely across the As shown in
FIGURES 16, 17 and 18, channel. The first grid plate 264 has a the
potential differences between the first plurality of rectangular
openings.266 there- 5 grid plate 164 and the conductors 162  through and
the second. grid plate 272 has 70 creates an electrostatic force field
,there- a plurality of rectangular openings 274 between which extends
through the open- therethrough. The grid plate openings 266 ings 166a and
166b as indicated by the  and 272 may be arranged in the manner arrows 182.
The potential difference.. be-  shown in FIGURES 12-14 or in the stag- 10
tween the second grid plate 172 and the  gered arrangement shown in FIGURES
conductors 162 creates an  electrostatic  15-18. However, in this focussing
guide, force field therebetween which also ex- each- transverse row of. the
second grid tends through the openings 166a and 166b  plate openings 272 is
offset longitudinally in the first grid pla te 162 as indicated by  from  a
transverse row. of the first grid 15 the arrows 184. The potential
difference  plate openings 266 rather than  being 80 between the second
grid plate 172 and the  directly. over the transverse row  of the metal
film 30, which is previously described  first grid plate openings The
longitudinal .as at a high positive potential, creates an  offset in the
direction along the direction electrostatic force field therebetween which
of the electron beam traveL. 20 extends through the openings 174a and
These focussing guides operate in the 85 174b .in the second grid plate as
indicated  same manner as the focussing guides shown by. the arrows 185.
The potential difference  in FIGURES 12-14 and in FIGURES 15-18 between the
first grid plate 164 and the  previously  described  depending  on the
metal film 30 creates an electrostatic force  arrangement of the grid plate
openings. 25 field  there between  which  also  extends  However, in these
focussing guides, the 90 through the openings 174a and 174b in longitudinal
offset of the second grid plate the second grid plate 172 as indicated by
openings 272 with respect to the first grid the arrows 186. These-
electrostatic fields plate openings 266 creates an electostatic .surround
the electron beam 180 and apply  force field around the electron beam. 280
30 forces to the electrons which confine the  which causes the beam to
wobble slightly 95 electrons to the beams 180 -as the beams back and forth
between the grid plates travel along their paths through the guides. as the
beam travels along its substantially As in the, other focussing guides
previously  straight path in between the grid plates. described,.
extraction of the beams 180  As shown in FIGURE 19, the electrostatic 35
from the' focussing guides is achieved by  forces on the electron beam 280
cause the -100 switching the potential applied to the con- beam to move
slightly toward the second ductors 162 to a negative voltage.      grid
plate 272 as the beam travels longi- - This focussing guide has the
advantage  tudinally across each of the openings 274 over the  focussing
guides  shown  in  in the second grid plate and to move slightly 40 FIGURES
12-14 of being capable of pro- toward the first grid plate 264 as the beam
105 viding a greater number of guides per travels longitudinally across
each of the lateral width of the envelope. In the device  openings 266 in
the first grid plate. To ex- shown in FIGURES 12-14, there is a single
tract the electron beam 280 from the focus- beam guide along each
longitudinal row of  sing guide 260, the potential. applied to one 45 the
grid plate openings. However, in this of the conductors, such as the
-conductors 110 device there is a beam 'path along each  262a, is switched
to a negative potential. lateral end of each longitudinal row of the  This
applies an electrostatic force. on the 



grid plate openings. Thus, this device in- electron beam to cause it to be
deflected cludes about twice the number of guides as  toward the second
grid plate 272. The beam 50 the device shown -in FIGURES 12-14  280 then
flows through an adjacent opening 115 assuming that both devices are of the
same  274a. in the second grid plate' 272 to pass lateral dimension and the
grid plate open-  out of the focussing guide toward the ings are of the
same dimensions. The  phosphor screen 28 as shown in FIGURE greater the
number of focussing guides the  19. Since, as previously described, the
elec- 55 greater the number of electron beams that tron beam 280 is
wobbling toward the 120 can be included in the display device.  second grid
plate opening 274a the force Referring to FIGURE 19, there is shown
necessary to cause the beam to continue another modification of the
focussing guide  its movement to the openings 274a is not which can be used
in the display device  as great as if the beam was -not wobbling 60 10.
This focussing guide like the focussing  toward the opening 274a. Thus, in
these 125 guide shown in - FIGURES. 12-14 and the 'focussing guides
extraction of the. electron focussing guide shown in FIGURES 15-18  beam
can be achieved with -lower extraction includes a plurality of spaced,
parallel con- voltages than is required in. the focusing ductors 262 on
the. back.. wall 20 and ex- guide shown in FIGURES 12-14 and in 65 tending
-transversely across the channels, -FIGURES 15-18.   -
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9 In  the  focussing  guides  shown  in    beam path. FIGURES 10 and 11
which include only a    2. A display device in accordance with single grid
plate 338, a slight wobbling of  claim 1 in which said grid plate is
between the electron beam  346 can be similarly  said beam path and the
screen. 5 achieved by shifting the positions of the    3. A display device
in accordance with 70 openings 338c longitudinally with respect claim 2
wherein the conductors include to the electrodes 334 in the direction of
two sets of conductors which are in spaced the travel of the beams 346.
alternating relation along the path of the Although the display device 10
has been  beam, the conductors of one set are each 10 shown to have support
walls between the  positioned in alignment with a separate 75 *
back and front walls to prevent collapse  opening in the grid plate and
each of the of the evaporated envelope 12, any type of  conductors of the
other set being posi- supports, such as support posts, may be  tioned
between the openings in the grid used in place of the walls. No matter
plate. 15 what type of supports are used between the    4. A display device
in accordance with 80 front and back walls thev should be  claim 3 in which
the guide means includes arranged to provide channels extending  a second
grid plate between the first said from the gun section 16 to the side wall
grid plate and the screen, said second grid opposite the gun section. Also,
although  plate having spaced openings therein each 20 the various grid
plates are shown to be  of which is over a separate opening in the 85
individual grid plates extending across each  first grid plate. channel and
mounted on the support walls,   5. A display device in accordance with each
of the grid plates can be a single  claim 4 in which the means for creating
plate extending across all of the channels. forces which laterally confine
the beams in- 25 The display device 10 may be provided  cludes a pair of
electrodes extending paral- 90 with additional grids between the focussing
lel to and on opposite sides of the beam guides and the metal film 30 on
the phos- path between the first grid plate and the phor screen 28 which
serve as focussing or  conductors. accelerating guides for the electron
beams    6. A display device in accordance with 30 as the beams flow from
the focussing guide  claim 4 in which the means for creating 95 to the
phosphor screen 28. If any of the  forces which laterally confine the beam
in- novel functions of the display device shown  cludes projections on each
of the con- in FIGURES 10-19, while utilize the poten- ductors of the other
set which projections tial difference between the metal film 30  extend
parallel to and on opposite sides of 35 and one of the grid plates to
provide a  the beam path along portions of an ad- 100 portion of the
confinement force on the  jacent conductor of the one set. electrons of the
beam, include such an    7. A display device in accordance with additional
grid, a difference in potentiail  claim 1 in which said grid plate is
between between the grid plate of the focussing  the conductors and the
beam path and a 40 guide and the adjacent additional grid can  second grid
plate is in special parallel rela- 105 be used to provide the required
portion  tion to said first grid plate between the of the confinement
forces.              beam path and the screen, said second grid WHAT WE
CLAIM IS: -                   plate having spaced openings therein each 



1. A display device comprising        of which is at least partially over a
separate 45  an evacuated envelope,                 opening in the first
grid plate.       110 a phosphor screen within said envelope,   8. A
display device in accordance with means in said envelope for generating and
claim 1 including means for generating and directing  electrons  in  a
substantially  directing electrons along a plurality of straight path
parallel to said screen, and  spaced parallel substantially straight paths
50   guide means along said path for confin- each of which is between and
substantially 115 ing the electrons in a beam and deflecting  parallel to
the front and back walls, and the beam toward said phosphor screen at  the
guide means is along all of said paths. selected points along said path,
9. A display device in accordance with said guide means including
claim 8 in which the grid plate is between 55     a plurality of spaced
conductors ex- said beam paths and the screen and in- 120 tending
transversely of said beam path,  cludes a separate row of openings along on
the side thereof opposite said screen. each of said beam paths. a grid
plate spaced from and parallel   10. A display device in accordance with to
said beam path, said grid plate having  claim 9 wherein the conductors
include two 60  a plurality of spaced openings there- sets of conductors
which are in spaced 125 through along said beam path, and     alternating
relation along said beam paths means extending along lines substan-  and in
which the grid plate includes a first tially parallel to and on opposite
sides  set of spaced, parallel cross members ex- of said beam path for
creating forces  tending transversely across the beam paths 65  which
laterally confine said beam to said  and a second set of spaced parallel
cross 130    9                                     1 574054
9 In  the  focussing  guides shown  in   beam path. FIGURES 10 and 11 which
include only a    2. A display device. in accordance with single grid plate
338, a slight wobbling of claim 1 in which said grid plate is between the
electron beam 346 can be similarly  said beam path and the screen. 5
achieved by. shifting the positions of the    3. A display 'device in
accordance with 70 openings 338c longitudinally with respect claim  2
wherein the conductors include to the electrodes 334 in the direction of
two sets of conductors which are in spaced the travel of the 'beams 346.
alternating relation along the path of the Although the display device 10
has been  beam, the conductors of one set are each 10 shown to have support
walls between the  positioned in alignment with a separate 75 back and
front walls to prevent collapse  opening in the grid plate and each of the
of the evaporated envelope 12, any type of conductors of the other set
being posi- supports, such. as support posts, may be  tioned between the
openings in the grid used' in .place of the walls. No matter plate. 15 what
type of supports are used between the    4. A .display device in accordance
with 80 front and back walls they should be  claim 3 in which the guide
means includes arranged to provide channels extending  a second grid plate
between the first said from the gun section 16 to the side wall grid. plate
and. the screen, said second grid opposite the gun section. Also, although
plate having spaced openings therein each 20 the various grid plates are
shown to be  of which is over a separate opening in the 85 individual grid
plates extending across each  first grid plate. channel and mounted on the
support walls,   5. A display device in accordance with each of the grid
plates can be a single  claim 4 in which the means for creating plate
extending across all of the channels.  forces which laterally confine the
beams in- 25 The display device 10 may be provided  cludes a pair of
electrodes extending paral- 90 with additional grids between the focussing
lel to and on opposite sides of the beam guides and the metal film 30 on
the phos- path between the first grid plate and the phor screen 28 which
serve as focussing or conductors. accelerating guides for the. electron
beams   6. A display device in accordance with 30 as the beams flow from
the focussing guide  claim 4 in which the means for creating 95 to the
phosphor screen 28. If 'any of the  forces which laterally confine the beam
in- novel functions of the display device shown  cludes projections on each
of the con- in FIGURES 10-19, while utilize the poten- ductors of the other
set which projections tial difference between the metal film 30  extend
parallel to and on opposite sides of 35 and one of the grid plates to
provide a  the beam. path along portions of an ad- 100 portion of the
confinement force on the  jacent conductor of the one set. electrons of the
beam, include such an    7. A display device in accordance with additional
grid, a difference in potentail claim 1 in which said grid plate is between
between the grid plate of the focussing  the conductors and the beam path
and a 



40 guide and the adjacent additional grid can  second grid plate is in
special parallel rela- 105 be used to provide the required portion  tion to
said first grid plate between the of the confinement forces.
beam path and the screen, said second grid WHAT WE CLAIM IS: -
plate having spaced openings therein each 1. A display device comprising  .
of which is at least partially over a separate 45  an evacuated envelope,
opening in the first grid plate.      110 a phosphor. screen within said
envelope,   8. A display device in accordance with means in said envelope
for generating and  claim .1 including means for generating and directing
electrons. :in  a  substantially  directing electrons along a plurality of
straight path parallel to said screen, and    spaced parallel substantially
straight paths 50  guide means along said path for confin- each of which is
between and substantially 115 ing the electrons in a beam and deflecting
parallel to the front and back walls, and the beam toward said phosphor
screen at the guide means is along all of said paths. selected points along
said path,  .      9. A display device in accordance with said guide means
including       claim 8 in which the grid plate is between 55    a
plurality of spaced conductors ex- said beam paths and the screen and in-
120 tending transversely of said beam path, cludes a separate. row of
openings along on the side thereof opposite said screen, each of said beam
paths. -  a grid plate spaced from and parallel  10. A display device in
accordance with to said beam path, said grid plate having  claim 9 wherein
the conductors include two 60  a. plurality of spaced openings there- sets
of conductors which are in spaced 125 through along said beam path, and   .
alternating relation along said beam paths means extending along lines
substan-  and in which the grid plate includes a first tially parallel to
and on opposite sides  set of spaced, parallel cross members ex- of said
'beam path for creating forces  tending transversely across the beam paths
65  which laterally confine said beam to said  and a second set of spaced
parallel cross 130    10                               1 574 054
10 members extending  longitudinally  along  ductors. the beam paths, said
cross members form-    17. A display device in accordance with ing there
between openings in the grid plate  claim 16 in which each of the openings
in which are over one set of conductors, each  the second grid plate
extends across a 5 of the cross members of said first set ex-  separate
opening in the first grid plate and 70 tending along a separate one of the
other  each of the longitudinal rows of the open- set of conductors and the
cross members  ings extends along a separate beam path. of the second set
being spaced so that each    18. A. display device in accordance with beam.
path extends between two of the  claim 16 in which each grid plate includes
10 cross members of the second. set.       a first set of openings arranged
in rows 75 11. A display device in accordance with  extending transversely
across and longi- claim 10 in which the guide means includes  tudinally
along the beam paths and a second a second grid plate between the first
said  set of openings in rows extending trans- grid plate -and the. screen,
said second grid  versely across and longitudinally along the 15 plate.
having spaced openings therein each  beam  path, each transverse row of
said 80 of which is over a separate opening in the  second. set of openings
being between a first grid plate..                        pairof transverse
rows of said first set of 12. A display device in accordance with  openings
and each longitudinal row of 'said claim 11 in which the means for creating
second set of openings being between two 20 forces which laterally confine
the beams  longitudinal rows of the first set of openings 85 includes a
plurality of electrodes extending  and each of said second set of openings
between the first grid plate and the con-  extending transversely across
portions of ductors with each of the electrodes extend-  the first set of
openings in the adjacent ing longitudinally along a separate one of
longitudinal rows with then overlapping por- 25 the, cross members of the
second set.    tins of the first and second sets':of open- 90 l3. A display
device in accordance with  ings being arranged in longitudinally. ex- claim
11 in which the means for creating  tending rows, which extend along the
beam forces. which laterally confine the beams  paths. includes projections
on each of the con-    19. A display 'device in accordance with 30 ductors
of the other set which projections  claim  18 in which each of the
transverse 95 extend along the cross members of the  rows. of the first set
of openings in the second set.                               second grid
plate extends along a separate 14. A display device in accordance with
transverse row of the first set of openings claim 13 in which each of the
conductors  in the first grid  plate but each of the '35 of the one set,
includes .a plurality of spaced  longitudinal rows  of the first set of
open- 100 



first regions. each of a shape and size  ings in .the second grid plate is
between corresponding -to and positioned in align-  two longitudinal rows
of the first set of ment with a. separate opening in the first  openings in
the first, grid plate and each of grid plate and narrow connecting regions
the transverse rows of the second set of 40 extending between said first
regions across  openings in the second: grid plate eitends 105 the cross
members of the first set, and the  along a separate transverse row  of the
projections on the conductors of the other  second set of openings in the
first grid plate set extend between the first region toward  but each. of
the longitudinal rows of -the the connecting regions.
second set of openings in the second grid 45  5. A display device in
accordance with  plate is between two longitudinal rows of 110 claim 8 in.
which said grid plate is. between  the second set of openings in the first
grid the 'conductors and the beam- paths and  plate. includes a row. of
openings along each. of    20. A display deice' in accordance with said
beam paths, and a second grid plate  claim 16 in: which each of the
transverse 50 is in spaced parallel relation to said first  rows of
openings in the second grid plate 115 grid plate. between the beam path and
the  is longitudinally displayed slightly from a screen, said. second -grid
plate having spaced  transverse row of the openings in the first openings
therein -each of which is at least  grid plate in the direction along the
beam partially across at least one of the openings  paths away from the
electron generating 55 in the first grid plate.                 means.
'        120 16. A display device in accordance with   .21. In' a. display
device which includes claim. 15 in which the openings in each of   an
evacuated envelope having closely the grid. plates are arranged in rows ex-
spaced, substantially parallel front and tending transversely acrossthe
beam paths  back walls and a plurality of spaced, sub- 60 andhin rows
extending longitudinally along  stantially parallel supports extending
sut- 12s the beam paths, the openings in each of  stantially
perpendicularly  between  said the' longitudinal rows extending laterally
front and  back walls and forming a across at least one of the beam paths,
and  plurality of channels extending across said each transverse. row of
the  openings ex-  front and back walls, 65 tending along a separate one of
the con-   a phosphor screen along the inner  sur-     130    11
1 574 054 face of said front wall in each of the    26. A display device in
accordance with channels,                             claim 24 in which the
means for creating means at one end of said channels for  forces which
laterally confine the beams in- generating and directing electrons along
cludes projections on each of the second 5 each of said channels, and   .
set of conductors which projections extend 70 guide means along each of
said channels  along the second set of cross members. for confining the
electrons in at least one   .27. A display device in accordance with beam
which  travels in. a substantially  claim 26 in which each of the first set
of straight path  longitudinally  along  the  conductors includes first
regions of a shape 10 channel and for deflecting the beam to be ,and size
corresponding to and positioned 75 deflected out of the guide means toward
in alignment with a separate opening in the phosphor screen at selected
points along  the first grid plate and. narrow connecting the path, said
guide means including     regions extending between said first regions a
plurality of spaced conductors ad- across the first set- of cross members,
and 15  jacent to the inner surface of the back  the projections on the
second set of con- 80 wall and extending transversely across  ductors
extend between the first regions the channel,
toward the ..connecting regions. a grid plate spaced from and parallel  28.
A display device in accordance with to said back wall and extending trans-
claim 21 in which said grid plate is between 20 versely across the channel,
said grid plate .the conductors and the beam path and 85 having a plurality
of spaced openings includes a row of openings along each of, therethrough,
said openings being ar- said beam paths, and a second grid plate ranged in
at least one row extending  is in spaced parallel relation to said first
longitudinally along the channel with  grid 'plate between the beam path
and the 25  there being a longitudinal row of the  screen, said second grid
plate having spaced 90 openings for each beam in the channel, openings
therein each of which is at least and
partially across at least one of the openings means extending
longitudinally along  in the first grid plate. said channel for creating
forces which    29. A display device in accordance with 30  laterally
confine  each  beam  to  its  claim 28 in which the openings in each 95
beam path.                             of the grid plates are arranged in
rows 



* 22. A display device in accordance with  extending transversely across
the beam claim 21 in which the conductors include  paths and in rows
extending longitudinally a first set each of which extends across  along
the beam paths, the openings in each 35 a separate opening in each of the
rows of  of the longitudinal rows extending later- 100 openings in the grid
plate, and a second  ally across at least one of the beam paths, set each
of which extends between a pair  and each transverse row of the openings of
the conductors of the first set.      extending along a separate one of the
23. A display device in accordance with  conductors. 40 claim 22 in which
the grid plate includes    30. A display device in accordance with 105 a
first set of spaced parallel cross members  claim 29 in which each of the
openings in extending transversely across the channel  the second grid
plate extends across a and a second set of spaced parallel cross  separate
opening in the first grid plate and members extending longitudinally along
the  each of the longitudinal rows of the open- 45 channel, said cross
members forming there- ings extends along a separate beam path. 110 between
the openings in the grid member,   31. A display device in accordance with
each of the first set of cross members ex-  claim 28 in which each grid
plate includes tending along a separate one of the second  a first set of
openings arranged in rows set of conductors.
extending transversely across and longi- 50   24. A  display device in
accordance with  tudinally along the beam   paths and a 115 claim 23 in
which the guide means includes  second set of openings in rows extending a
second grid plate between the first said  transversely across and
longitudinally along grid plate and the screen, said second  the beam
path, each transverse row of said grid plate having a plurality of openings
second set of openings being between a 55 therethrough with each of said
openings  pair of transverse rows of said first set of 120 being in
alignment with a separate open-  openings and each longitudinal row   of
ing in the first grid plate.             said second set of openings being
between 25. A  display device in accordance with  two longitudinal rows of
the first set of claim  24 in which the means for creating  openings and
each of said second set of 60 forces which laterally confine its beams in-
openings extending transversely across por- 125 cludes a plurality of
electrodes extending  tion  of the first set of openings in the between the
first grid and the conductors  adjacent longitudinal rows with the over-
with each of the electrodes extending longi-  lapping portions of the first
and second tudinally along a separate one of the second  sets of openings
being arranged in' longi- 65 set of cross members.
tudinally extending rows which extend along 130    12
1 574 054                                          12 the beam  paths.
33. A display device in accordance with 20 32. A display device in
accordance .with  claim  28 in which each of the transverse claim  31 in
which each of the transverse  rows of openings in the second grid plate
rows of the first set of openings in the  is longitudinally displaced
slightly from  a 5 second grid plate extends along a separate  transverse
row of the openings in. the first - transversd row of the first set of
openings  grid plate in the direction along the beam 25 in the first grid
plate but each of the longi-  pathsaway from  the electron generating
tudinal rows of the first set of openings in  means. the second grid plate
is between two longi-    34. A display device substantially as here- 10
tudinal rows of the first. set of openings  inbefore  described  with
reference  to in the first grid plate and each of the trans-  Figures 2-4,
Figures 5-9, Figures 10 and 11, 30 verse rows of the second set of openings
Figures 12-14, Figures 15-18 'or Figure 19 in the second grid plate extend
along a  of the accompanying drawings. separate transverse. row of the
second set 15 of openings in the first grid plate but each             T.
I. M. SMI, of the longitudinal rows of the second set         Chartered
Patent Agent, of openings in the second grid plate is be-           50
Curzon Street, tween two. longtudinal rows of the second            London,
W1Y 8EU. set of openings in the first grid plate.           Agent for the
Applicant. Printed for Her Majesty's Stationery Office by The Tweeddale
Press Ltd., Berwick-upon-Tweed, 1980. Published at the Patent Office, 25
Southampton Buildings, London, WC2A  lAY, from  which copies may be
obtained    


