3,383,537

F. J. MARSHALL
METAL/CERAMIC CATHODE RAY TUBE

May 14, 1968

1965

Filed Oct. 7,

/9l
- e ,
00, 109 . i S ) N TR
rorp | o
m% ||%mm 59105 9 T 30en0s 90
- a4

i L NED
S
i Sp | gr i 0y | PR ! 1
i UY ‘jr N SANN ) 7/
29 | | ol or M~ e} Nz
A\ N ) fl o 7/
\_; - ror | | %
05 a5 A Y g 7
7wzl gy evlil| [ 97| I~
SRR w i SS7avs i
a5 Y5 er 65 L€ 6 S F
-~ \ //»1 g

‘% ~ ~ <

G
g L = &7

INVENTOR

FREDERICK JOHN /IRRSHALL

BY HMWW

ATTORNEYS



United States Patent O

3,383,537
Patented May 14, 1968

ice

1

3,383,537
METAL/CERAMIC CATHODE RAY TUBE
derick John Marshall, Dallas, Tex., assiznoy, by mesne
ssiguments, 1o The Rank Organisation Limited, Loa-
on, England, a firm of Great Britain
Filed Oct. 7, 1865, Ser, No, 493,645
& Claims, (Tl 313-—82)

Fr

w

4 B

ABSTRACT OF THE DISCLOSURER

A metal/ceramic cathode ray tube all the parts of
which are coustructed of materials capable of being con-
veniently shaped to close tolerances and most connec-
tions of which are accessible from the outside of the en-
velope of the tube. The tube has an envelope portion
sealed to a transparent face plate to form a vacuum
space, a plurality of electron beam-forming electrodes
being disposed within said space. The envelope portion
is formed by a plurality of aligned apertured members
alternately made of metallic and ceramic material. The
tube further comprises a sealed coaxial foof assembly
formed by radially juxtaposed members aliernately of
metallic and ceramic material. A first one of the aper-
tured members of the envelope portion is sealed periph-
erally to the face plate and a second one of said aper-
tured members is sealed 1o the foot assembly to close the
envelope portion, Each one of the apertured members
of the envelope portion other than the aforesaid first and
second apertured members are sealed to each of two
adjacent ones of the apertured members made of the
other one of said materials.
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The present invention has for its object the provision
of a cathode ray tube in which the envelope possesses im-
proved strength and accuracy of form as compared with
known cathode ray tubes.

It is a further object of the invention to provide a
cathode ray tube in which all possible parts are con-
structed of materials capable of being accurately shaped
to within close limits.

It is an additional object of the invention tc provide
a cathode ray tube in which numerous connexions to in-
ternal electrodes are conveniently made accessible on the
surface of the envelope.

These and other features and advantages of the pres-
ent invention will best be understood from the following
description taken in conjunction with the accompanying
drawings, comprising FIGURES 1 and 2, of which:

FIGURE 1 is a sectional elevation of one embodiment
of cathode ray tube according io the present invention,
showing also suitable associated circuitry, and

FIGURE 2 is a sectional perspective view of an alter-

native embodiment for some of the elements of FIG- &

URE 1.

The cathode ray tube shown in the drawing comprises
a glass disc I forming the faceplate of the tube. This
plate carries on its inner face a conductive layer 2, upon
or beneath which is deposited a phosphor layer forming
the luminescent screen. To faceplate 1 is sealed a cylin-
drical ceramic tube 3, upon the inner cylindrical surface
4 of which is deposited a conductive layer 5 making elec-
trical connection with layer 2 on the faceplate. At the
end of tube 3 remote from the faceplate it is sealed to a
metal annulus 6, with which layer 5 makes contact. Po-
tentials applied to annulus 6 are thus applied also to the
screen of the tube.

The annular member 6 is sealed to a further cylindri-
cal tube 7 of ceramic material, conveniently of equal di-
ameter with tube 3, and to the end of this tube 7 remote
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from the annulus § is sealed a cupped annular member 8,
of which the cup portion fits closely about tube 7 and the
annular part projects within the tube. To the inwardly-
projecting margin of member 8 is sealed another tubular
member 9, which is of less diameter than members 7 and
3 and extends nearly to the screen carried upon faceplate
1. At the end of member § nearest the faceplate is se-
cured a mesh electrode 1€, which is electrically connected
to annnlar member 8 by making tube 9 of metal or mak-
ing it of ceramic and providing on its surface a con-
ductive coating extending from annular member 8 to
mesh electrode 18.

To annular member 8 on the side remote from the face-
plate 1 is sealed a generally frusto-conical ceramic mem-
ber 11, conveniently provided with a protrusion 12 in
which is pierced an aperture 13 parallel to the tube axis.
In aperture 13 is sealed a metal {ube 14, through which
the interior of the cathode ray tube may be evacnated and
which, after pumping is complete, may be sealed off by
a pinch weld, as indicated at 15. Frusto-conical member
11 is provided internally with a conductive layer 16, which
is connected to annulus § and which terminates well clear
of the narrow end of cone 11, as indicated by line 17.

The end of member 11 remote from the tube faceplate
1 is sealed to a metal ring 18, consisting of an outwardly
channel-section outer portion 19 with an inwardly-project-
ing planar web or diaghragm 28. A member of this form
provides spaced annular surfaces to which adjacent ce-
ramic members are sealed. Web 26 is pierced by an aper-
ture 21 sufficiently large not to intercept the deflected
electron beam which passes therethrough. To the other
side of ring 18 is sealed a ceramic body 22 consisting of
a generally tubular cylindrical outer portion from which
project inwardly two portions of trapezoidal section, di-
ametrically cpposed to one another and spaced from the
axis. One only of those portions is seen at 23 in the draw-
ing. The flat inner surfaces of these trapezoidal portions
are equally inclined to the axis of symmetry, being wider
apart at the ends nearer the tube faceplate 1. These inner
faces are covered by conductive coatings forming de-
flector plates, connections to which are led out to con-
tacts on the.outer surface of member 23 as described in
more detail in relation to adjacent member 26. The cylin-
drical wall portions 24 of member 22 are inwardly coated
with a conductive layer which is connected to ring 18.
Obviously the deflector plates may be made parallel to
the axis if required.

To the end of member 22 remote from tube faceplate
1 is sealed a further metal ring 25, generally similar in
construction to ring 18, but having a smaller aperture
26. To the the far side of ring 25 is sealed another ceramic
body 27 generally similar in construction to member 22,
but having deflector plate surfaces 28, 29 perpendicular
to those of member 22. These surfaces are coated with
conductive layers to which connection may be made from
outside the tube by way of conductive rods 39, 31 sealed
into narrow radial holes pierced in member 27. The outer
ends of rods 36, 31 are joined to contact members 32, 33
which are conveniently recessed in member 27 as shown.

The end of member 27 remote from faceplate 1 is
sealed to another channel-section metal ring 34 with a
central diaphragm 35 carrying a tubular extension 36.
Ring 34 is also sealed to a tubular ceramic member 37
provided with an internal conducting coating 38 to which
connection is made from an external contact ring 39. The
end of member 37 remote from ring 34 is again sealed
to a similar metal ring 40, the diaphragm 4% of which
carries a double tubular projection 42, of which the lefi-
hand end approaches the right-hand end of tubular ex-
tension 36 of ring 34 within coating 38 to form a uni-
potential lens, while the right-hand end of extension 42
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approaches a modulator electrode yet to be described.
The. ends of extension 42 are closed by apertured dia-
phragms. Ring 40 is sealed to a plain tubular member
43 of ceramic material, to the far end of which is sealed
another channel-section metal ring 44, the diaphragm
portion 45 of which is pierced by a tubular modulator
electrode . 46. Ring 44 is sealed to a further ceramic tube
51. Within the skirt of modulator 46 is placed a cathode
insulator 47 which is centrally pierced by a tubular cath-
ode 48, the end of which facing modulator aperture 49
is coated in known manner with thermionic emissive ma-
terial. Within cathode 48 is contained a heater element 590.

Tube 51 is also sealed to a sealed coaxial foot assem-
bly F comprising an outwardly flanged tubular metal
member 52, to which connection from cathode 48 is made
by a lead 53 within the tube. Within the tubular portion
of member 52 and sealed to it is a ceramic tube 52A,
and within this again and likewise sealed to it is a metal
tube 54, to which one end of heater element 56 is con-
nected. Within metal tube 54 is a further ceramic tube
55, sealed to tube 54 and pierced axially by a metal rod
56 sealed to tube 55. To rod 56 is connected the remain-
ing end of heater element 50.

In the operation of a tube as thus far described the
circuit arrangement illustrated in the drawing may be
employed. It is convenient in operation for anaulus 8
and rings 18, 25, 34 and 40 to be held at earth poten-
tial. Flange 6, to which the screen is connected, may be
held at a potential of 8 kv. positive with respect to earth
by a suitable direct current source 57. Cathode 48 is held
at a potential 2 kv. negative with respect to earth by
means of a suitable conventional direct current source
58 and . wall coating 38 which forms one electroede of the
beam-focusing lens is taken to the slider of a potentiom-
eter 59 connected across the 2 kv, source. A further 100
v. -direct-current source 60 serves to provide a suitable
bias for the modulator 46 of the tube. The modulator is
returned to the negative terminal of this source, the pos-
itive terminal of which is connected to cathode 48, by
way of a resistor 61 and modulation potentials are ap-
plied by way of a capacitor 62 to modulator 46 from a
drive terminal 63.

Alternating current is supplied to heater 50 from the
secondary winding of a transformer 64, the primary wind-
ing of which is fed from a suitable alternating-current
source.

Deflector plates 28, 29 formed in member 27 are con-
nected to terminals 65 at which suitable deflector volt-
ages are received, while the similar plates formed in mem-
ber 22 receive appropriate deflection voltages by way of
terminals 66.

It will be appreciated that an advantage of the inven-
tion is that the use of conventional basing arrangements,
with the accompanying difficulties of alignment and risk
of damage to thin pins, is avoided, leaving instead a rigid
structure capable of convenient construction in minimum
size, and to close tolerances since all the parts are sus-
ceptible of being machined to exact sizes and assembled
to close positional tolerances.

The diaphragms forming part of members 34, 40 and
44 described in relation to FIGURE 1 may in some cases
advantageously be replaced by pierced members or by
spiders which position and align centrally disposed elec-
trode members while offering minimum obstruction. to
the flow of residual gas during pumping.

1t will probably be most convenient to form bodies
such as bodies 22, 27 carrying deflector plates, or body
70 carrying a deflector coil, in two halves which are ap-
propriately machined and have the necessary conduc-
tors formed upon and through them before being com-
bined into an effectively unitary structure.

It will be appreciated by those skilled in the art that
modifications may be made to the cathode ray tube struc-
ture particularly described above, without departing from
the invention. In particular, deflector plates 23, 28, 29
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may be replaced by deflector systems employing: deflec-
tor coils formed as printed circuits upon appropriately
positioned surfaces formed on ceramic bodies generally
similar in form to bodies 22-and 27. FIGURE 2 shows a
perspective sectional view of such a ceramic body 79
having an internal surface adjacent the path of the un-
deflected electron beam, upon which is placed a spiral
deflector winding 7%. Connections to this winding are
made by conductors piercing body 70 after the manner
of conductors 30, 31 of FIGURE 1, and leading to sep-
arate coniact members for each coil.

While particular embodiments of the invention have
been shown and. described, it is apparent that changes
and modifications may be made without .departing from
the invention in its broader aspects. The aim of the ap-
pended claims, therefore, is to cover all such changes and
modifications as fall within the true spirit and scope of
the invention,

Iclaim:

1. A cathode ray tube including a transparent face-
plate; an envelops portion sealed to said faceplate to
enclose an evacuable space and -a plurality of electron
beam-forming electrodes within said space, said envelope
portion including ‘a plurality of axially apertured mem-
bers formed alternately of a metallic and of a ceramic
material; a sealed coaxial foot assembly comprising radial-
ly juxtaposed rotationally symmetrical members alter-
nately of metallic and of ceramic material; means sealing
a first one of said axially aperatured members peripheral-
ly to said faceplate; means sealing said foot assembly
to a second one of said apertured members to close said
envelope portion;- and means sealing each one of said
axially apertured members other than said first and said
second axially apertured member to each of two adjacent
ones of said axially apertured members of the other said
material.

2. A cathode ray tube including a transparent faceplate,
an envelope portion sealed to said faceplate to enclose an
evacuable space and a plurality of electron beam-forming
electrodes within said: space, said envelope portion includ-
ing a plurality of axially apertured members formed al-
ternately of a metallic and of a ceramic material; and a
sealed foot assembly closing said space, wherein one of
said metallic axially apertured members includes an ap-
ertured planar portion peripherally bounded by an out-
wardly channel-shaped portion presenting axially spaced
annular surfaces sealed to adjacent ones of said ceramic
members,

3. A cathode ray tube as claimed in claim -2, wherein
said one metallic member includes an apertured dia-
phragm constituting a said beam-forming electrode.

4. A cathode ray tube as claimed in claim 2, wherein
said one metallic member includes a centrally apertured
planar portion; a tubular portion mounted normally in
said aperture in said- planar portion and apertured. dia-
phragms mounted in:ends of said tubular portion.

S. A cathode ray tube as claimed. in claim 1 wherein
said envelope portion includes:a said ceramic member
internally formed to present two. planar surfaces radially
spaced from said axis; conductive coatings upon said
surfaces; contact members disposed externally of said
envelope upon said ceramic member; and electrical ‘con-
nections piercing said ceramic member between each
said conductive coating and an individual one of said
metallic members.

6. A cathode ray tube as claimed in claim 5 wherein
said planar surfaces lie in planes equally and oppositely
inclined to said axis to diverge outwardly in the direction
of motion of said electron beam.

7. A cathode ray tube as claimed in claim 1 wherein
said envelope portion includes a said ceramic member
having parallel internal surfaces parallel to and equally
spaced from said axis, a spiral conductive coating on
each said surface; contact members on an outer surface
of said ceramic member; and electrical connections
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from the ends of said spiral coatings to individual ones
of said contact members.

3. A cathode ray tube including a transparent faceplate;
an envelope portion sealed to said faceplate to enclose
an evacuable space and a piurality of electron beam-form-
ing electrodes within said space, said envelope portion
including a plurality of axially apertured members formed
alternately of a metallic and of a ceramic material; and
a sealed coaxial foot assembly closing said space, where-
in said envelope portion includes a annular metallic mem-
ber having a portion extending inwardly of said ceramic
members adajcent thereto; a hollow cylindrical member;
means sealing an end of said cylindrical member to said
projecting portion; a mesh electrode; means scaling said
mesh electrode across the other end of said cylindrical
member; and an electrical connection between said mesh
clectrode and sajd metallic member.

9. A cathode ray tube including transparent faceplate
(1); a hollow cylindrical ceramic member (3); means seal-
ing one end of said ceramic member peripherally to said
faceplate; a first annular metallic member (6); means
sealing said annular metallic member to the other end of
said cylindrical ceramic member (3); a second hollow
cylindrical ceramic member (7); means sealing one end
of said second ceramic member tc said first annular
metallic member (4); a second annular metallic member
(8); means sealing said second metallic member to the
other end of said second ceramic member (7); said
second metallic member having a portion extending
radiaily inwardly of said second hollow ceramic member;
a tubular member (9); a mesh electrode (18); means
sealing said mesh electrode to one end of said tubular
member (9); means sealing the other end of said tubular
member to said inwardly projecting portion of said second
annular metallic member (8) with said mesh electrode
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adjacent szid faceplate (1); a hollow generally frusto-
conical ceramic member (11); means sealing the wide
end of said frusto-conical member to said second metallic
member (8); a neck portion comprising an assembly of
axially juxtaposed coaxial rotationally symmetrical mem-
bers (19, 22, 25, 27, 34, 37, 48, 43, 44, and 51) formed
alternately of a metallic and of a ceramic material; a
sealed coaxial foot assembly (F) formed of coaxially
juxtaposed rotationally symmetrical members (52, 53,
54, 58) formed alternately of a mctallic and of a ceramic
material; means sealing an end one of the metallic neck
members (1%) to the narrow end of said frusto-couical
member {11); means sealing a metallic member (52) of
said foot assembly to a ceramic end member (51) of
said neck portion; means sealing each of said neck mem-
bers of one said material other than said end members,
to each of two axially adjacent members of the other
said material; whereby said faceplate together with said
cylindrical, annular, frusto-conical, and neck members and
said foot assembly define an evacuable space; a plurality
of electron-beam-forming electrodes within said space;
and an electrical connection from each said metallic mem-
ber to an individual one of said beam-forming electrodes.
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