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My invention ‘relates to- cathode. ray” tubes and.more. 15
particalafly t6 support straps for- cathodes employed: in.
the electron gun assemblies .of ‘cathodé ray. tubes.

_Héretofore;-in"eléctron gun-assemiblies, the cathode .has.
been” supported * within a -thimble-shaped ' control- grid:
which s in"turn affached by, straps-to the.insilative. rods. 20
which' are disposed in spaced relation-to support the array,
of ‘electiods eléniénts: in' predetérmined alignment The.
capped end of the thimblé-shaped grid has a centrally. dis-
posed aperfurs - which permits passage -of  the: electron-
beail. The.cathode is-generally. of the indirectly. heated. 25
typ& ‘and consists of a:cylindrical- sléeve having’ a disk,.
usudlly ‘madeé” from-a nickel ‘alloy. andcoated with - an,
electron ‘emissive-material, capping.one end of -the sleeve..
The cathodg- is inserted. such that the coated ‘disk is. dis--
posed“adjacent” t6and ‘misintdined. a predétermined “dis-- 30
tanée “from - the "aperflire by an aceuratély. stamped ‘and
sized"spaced which fifs*between the capped end of the-
grid assembly and’ the insiilative ‘disk affiked ‘to the cath-
ode. An insulative circulat.colldr is affixedto the. cath.
odeand’ positions. thecathods” within the grid ‘such’ that. 35
the-cathode-is. axially aligned” with' said’ aperture.. The:
spaced and the ‘cathivde incliiding the “collar are retained.
in'position by spot'welding an expanding ‘split ring within.
the - control” grid ' which™ bears against -the undérside .of
the cathodé disk’ and ' muaintdins~ the  cathode snuggly. 40
against” the ~spacer.  In" assenibly, theé: aforementioned
spacer is-initially fitted within' the-control grid ‘assembly,.
the cathode-and “the-affixed insuldtive disk “are -then in..
sertedsach that“the ‘disk’ bears- against the spacer, and.
finally the expanding split ring is inserted and “snugged 45
against the-opposite side of ‘the collar and ‘spot weldad. .
A‘sté{mpéd-“qu"siZéd spacer, a’ceramic 'disk, and ‘an ex-
panding split ring must ' be inserted, ahd a” spot” weld~
ing‘bperz@tioir must ‘be*performed,- resulfing in~a’ serigs of
stéps “which= areAthﬁe‘cc’ms‘uming“and:cosﬂi}.. . Another. 50
disadvantage " of-"the ptior art -cathodé - striicture " is “thit
of ‘the 'cathod@-faifs *for any' reason; ths“entire eléctron’
gun assembly and even the entire tiibe may ‘have't Be
replaceds ) . . .

Accordingly; it-is- a® principal ‘object of my:invention’ 53
to'provide a-newand improved cathods support “£8r -an
electron’ guni assembly - that expeditiously' and: efficiently*
affixes-thé cathodesin: predetermined relation'to thie other
eléetrode elements: - ] _

ARotlisr objeet of indy* invention-is to “provide -a: new: 00
and improved cathode support strap for a cathodg: ray-
tube-that ‘permiits individial replacement iof the cathiode
elemént.

Ahother object of ‘my- invention:is -to provide: ai-new:
and improved cathode support that permits-corréetly:
positioning ‘the' cathode- during the" one: operatidn' that
includes anchoring the other electrode ‘elements ‘torthis
supportrods; ,

Further objects and’ advantages ‘ofmy invention: will: 70
become:apparent from: the following dsscription;! and!the:
féathres’ oft novelty which: chirdcterizemy-inventisn will
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- be- pointed ‘out "with particularity in the claims -annexed.

t0.and forming part of this specification.. ‘

In"cairying. otit ‘the objects of my.invention I provide
novel cathode supports £6t-use in electron. gun-structures,.
said cathodé supports-comprising :strap -means anchoring
directly’ to the insulitive: rod: members which' maintain.
the other’ electrodé eléments:in spaced reldtion. . v

For a detailed explanation of my invention, reférence.
is ‘miadé to the accomipanying drawings in which: - ,

Figure~1'is an ‘elevation séction view of a cathode ray.
tubé " gun " stractuts” embodying . féatures of ' the present.
invention; .

Figure 2 is ‘a” fragmentary” enlarged elevation view,
partly.in cross section; .of thé: cathodé-control ‘grid por-
tion'of Figure1] S ‘ .

Figuré3 is-an isométric view of ‘thé .cathode. structure:
of Fighre 2. . _

Figu‘r'e"‘ 4" is”a’ fragentary " enlirgsd - elevation’ viewy’
partly.in cross” séction; of the “cathiode-control "grid’ ‘por-
tion~of ‘Figuré 1" showing ‘a miodified etbodimient of the
invention; . ‘

Figure '5"is an-isometric view of the “cathiode structure.
of ‘Figure:4: ’

i

Figure 6%is ah explodéd isomietric. view -of ‘Eigure '5;

Figure 7 is ‘an”elevation view, partly in cross section,
of thie-cathode structure ‘of “Figurss "1 ; 2°and '3 and. in-
cluding the jig used in-assembly:”

Figure8' is an-elévation” view; partly in cross section,
of ‘the modifisdenibodifment of the invention of Figures’
4; 5"and"6 ‘and ‘including the jig wsed in assetmibly; and-

Figure*9°is an‘enlirged elévation view, partly in cross
section;” of 'still ‘antthier “embodiment of the invention;

Figiire-10°is an’isontetric view of-the ‘strap of Figure. 9.

In‘ Figure ‘1, an“eléetron ‘gun is showin located in the
neck” portion11-of”a” catliods ray; tube envelope; said.
gun including :a control grid ‘electrodé 12, a number two'
or’screen’grid 13, an ‘anode 14; and a magnetic fécusing,
mieans‘getierally ‘indicated- at: 157 Bach'of the preceding,
elements or - assemblies ‘may be of ‘any suitablé conven-
tional” design, “and- for- purposes’ well known. t6 those
skilled " in-the "art. Lead wires' connecting’ the  eléments;
12; 13, and'14‘to" the closed* end ‘of . the 'neck . portion
11" are*not shown since: thié "arrangements” therefore and
the’manner-of connectionare well known to those skilled
in-the-art; and, perse; form™no"part of ‘my invéntion,
Spacer’ clips- 16 ‘of 'any 'suitablé: conventional type can
be“used ‘to"maintain-the ‘gunassembly in- proper.spacéd
relation’ to the wall of the neck portion 11; as is also well’
kriown in'the-art.’

. Whilethe present’ invention will"'be-described in asso-
ciation- with* a-magnetic focus type: of ‘gun” structure, it
will ‘be' understood- that it is*not limited to " this particii-
ldr type-of gun; if being cléar that “electrode elements
similar to those illustrated at12; 13; and 14; or the equivas-
lént; are:commonly*employed in eléctrostatic focused guns
of“thé ! sorcalled: bent-gun, tilted-straight-gun; and other
types::-

For ‘maintdining: the: electrode’ elements: 12,13 and
14; in::spaced:-alignmént; . one -6z moere - imsulative glass
rods or-beads+17, 18+are provided: in:parallelspaced:res
lation to-said elements.and:the control-grid 12, the screem
grid 13, .and the. anode:14:are- conneeted.- to-"the - glass-
‘beads.17, 18 by means.of support or beading straps.21,.
22, 23'and 24 respectively. In accordance with a feature.
of. the invention.and as. illistrated more clearly in Fig-,
ure 2; thé cathode stricture 29 is positioned within the
control grid "12"and is affixed to the support bead .17 by,
support strap37. o

Figure~2 'shows: the* cathode structure: 29" assembled,;’
while Figure: 3* shows" a-pictorial ' viewof ‘the cathods:
structure: 29%separately:: THe cathode: consists of an in>
directly> heatedr cylindrical t5léeve 262 Baving: & diske 27>



3 .
which may be integral with said slesve, capping one end
of the sleeve, and a thin electron emissive material coat-
ing 28 on the disk 27. An insulative collar 31, preferably
a ceramic, is friction fitted around the periphery of the
sleeve 26. Protrusions 32 are formed on the sleeve 26
adjacent the upper and lower surfaces of the collar 31
after the collar is placed in position and serve-to main-

tain the collar 31 in predetermined position on sleeve 26.

A shoulder 33 is formed on the periphery of the collar 31
to permit the separated strips of body portions 34 of the
strap 37 to engage the shoulder 33 therebetween and thus
to securely grip the collar 31. Arms 35 of the strap
37 fold back onto themselves and may be affixed to each
other as by spot welding. Spaced terminal portions 36 of
the strap 37 are adapted to be embedded in the beads
17 or 18 and are, therefore, formed with recesses to per-
mit molted bead material to be received therewithin; this
type of configuration provides increased stability of sup-
port. The terminal portions 36 are further formed in
parallel bifurcated relation in order to achieve a double
grip effect when the terminal portion 36 is inserted into
the glass bead 17. It has been found that the double grip
herein disclosed provides a secure hold, rigidly affixing
the strap 37 to the bead 17. .

During assembly in the electron gun, the cathode struc-
ture 29 is maintained in a predetermined position within
the grid 12 by means of an aligning tool or jig 38 shown
in Figure 7. Jig 38 has a center projecting pin 41 which
is adjusted in length by locking screw 42. Sleeve 26 is
initially fitted over projecting pin 41 and then the jig 38
and the cathode structure 29 are inserted into the control
grid 12, thus locating the cathode 29 centrally and also a
predetermined distance from the capped end of control
grid 12. The eleciron beam controlling elements are
all placed in a machine jig which maintains the elements
in correct position. Cradles (not shown) are adapted to
hold the glass beads 17 and 18 are disposed in spaced rela-
tion beneath the straps. After a bead of glass is melted
in the cradle the machine jig is actuated such that an end
of each of the straps 21, 22, 23 and 24 which are affixed
to each of the respective electrode elements is inserted
into the molten bead 17. The terminal portions 36 of
the cathode strap 37 are inserted into one of the beads,
say bead 17, conjointly with one end of the straps 21, 22,
23 and 24. After the straps 21, 22, 23, 24 and 37 are in-
serted, the bead 17 is allowed to cool. The molten mate-
rial which has distributed itself around the respective
terminal portions 31 of the straps 21, 22, 23, 24 and 37
securely anchors the straps to the bead rod. The gun
structure unit is next withdrawn leaving the cathode struc-
ture 2% securely positioned in predetermined relation
with the control grid 12 and ready for further- assem-
bling of the electron gun in the cathode ray tube.

The capped cylinder comprising the control grid 12 is
preferably designated somewhat less deep than previous
grid cylinders to permit the use of a short strap; a short
strap will provide a more stable support. :

Figure 4 shows a modified embodiment of my inven-
tion. Previously if a cathode became defective the en-
tire electron gun structure had to be removed and re-
placed or else the entire tube was scrapped. For many
applications it is desirable to be able to replace only the
cathode without disturbing the rest of the electron gun
assembly. In accordance with the invention, an easily
replaceable cathode is provided that will have all the
characteristics of a permanent cathode. In this embodi-
ment of my invention, the sleeve 26 is smooth; having no
embossments the sleeve can be slidably fitted through the
collar, as can be seen clearly from Figure 6. The strap
37 is fitted to the collar 31 in the same manner as in the
first embodiment. - A tie strap 43 is designed to have arm
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struction having the body portion wrapped around and
affixed to sleeve 26.

During assembly, the entire cathode strncture 29 is
positioned by jig 38 in the same manner as in the first
embodiment. ‘Tie strap 43 is initially spot welded to sup-
port strap 37 and then the entire cathode structure 29
is positioned within grid 12 by jig 38, Figure 8. Termi-
nal portions 36 are next imbedded into bead 17 to secure
the cathode structure 29 in position; the jig 38 is then
withdrawn and the unit is ready to be assembled in the
tube.

Should the eleciron emissive surface 28, or any part of
the cathode sleeve 26 become defective the entire sleeve
26 can be removed by simply cutting arms 45 of tie strap
43 and pulling sleeve 26 out. Replacement of sleeve 26
can be effected by placing a similar sleeve, to which a re-
placement tie strap 43 had preliminarily been suitably
affixed, onto the projecting pin 41 of the jig 38 and in-
serting the jig 38 in the grid 12. Pin 41 in jig 38 will
position the sleeve and associated strap at a predeter-
mined distance from grid 12, and the already centrally
positioned ceramic collar 31 will maintain the sleeve
in axial alignment. Next, the free ends of the arms 45
are spot welded or otherwise secured to the arms 35 of
the support strap 37 and jig 38 is withdrawn and the
sleeve 26 is ready for further assembly.

" Yet another embodiment of my invention is shown in
Figure 9 in which the cathode structure 29 is anchored to
two support red members 17 and 18. In this embodi-
ment, support strap 46 is formed of two similar pieces
each having centrally disposed semi-cylindrical center
portions 47, and radially extending arm portions 48, the
latter being disposed in substantial registry and placed
back to back, Figure 10. The two semi-cylindrical center
portions 47 are affixed to form a pair of vertically spaced
encircling bands, securely gripping the collar 31 atop and
below the shoulder 33, Figure 5.

A jig similar to jig 38 but having an additional cutway
portion to provide for the diametrically opposed strap
extensions is employed to assemble the cathode structure.
The embedding process is also similar except that the ex-
tensions 48 of the strap 46 are inserted into both rods 17
and 18. This embodiment is useful where an even more
rugged support for the cathode is desired. A replaceable
cathode sleeve of the type shown in Figures 5 and 6 can
also be employed in this embodiment; tie straps 43 would
then lead from the cathode sleeve 26 to either or both ex-
tensions 48.

It will be understood that while the straps described
bereinabove were wrapped around or encircle the units
other means of affixing the straps to the collar such as
By crimping, by prongs, or by welding may be employed.

- Further, it will be understood that said straps may also

b4

be formed integrally with the cathode sleeve as for ex-
ample by striking out portions of the sleeve wall to form
the extending portions.

It will further be understood that while glass beads

* or rods were described hereinabove, rods of other insula-
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portions 45 positioned astride arms 35S of support strap. -

37, as shown in Figure 5. For practical manufacturing
considerations the strap 43 is also of single piece con-

tive material can be similarly employed such as quartz,
mica, ceramic or the like as a base for anchoring the
electrode elements of the gun assembly. Also, it will be
understood that while a plurality of glass rods were de-
scribed, 2 single rod may be employed as the supporting
member.

Although the present invention has been illustrated by
specific examples, it will be obvious to those skilled in
the art that modifications may be made without departing
from the spirit thereof.
~ What I claim as new and desire to secure by Letters
Patent of the United States is:

. 1. In an electron gun assembly, an insulative rod mem-
ber, a plurality of electrode elements supported in spaced
alignment by said insulative rod member, a single arm
anchored at one end in said rod member, and a sleeve
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shaped cathode elément supported exclusivély by said
arm iidependently of others of said electfode eléments.

2. In an election gun Structure having @t least one
insulative rod membér and a phirality of eléctrode ¢€lé-
ments adapted 10 be supported in spaced alighment by
sdid insulative rod member, a cathode element comprising
a sleeve, and msdiis for supporting said cathode elemert
excliisivaly from said rod ifdépendently of the other elec-
trode elements comprising strap hieans affixed to sdid
cathode and having a termination secured to said rod
member. ]

3. In an electron guh assémbly, a plurality of electrode
elements supported in spaced axial adlighiment by at least
oné insulative support member, a sheef tiletal strap hav-
ing a width substantially greater than its thickness and
Having one end embedded. in 5aid sipport member with
the plane of said strap parallel to fhe axis of said elec-
trade elements, and a cathode element comprising a
thimble-shaped sleeve miounted on said strap with the
axis of said sleeve coincident with said axis of said elec-
trode elements.

4. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in spaced
alignment by at least one insulative rod member, a cath-
ode, and a single strap connected between said rod mem-
ber and said cathode exclusively supporting said cathode
from said rod member independently of and in spaced
relation to said other electrode elements.

5. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in spaced
alignment by at least one insulative rod member, a cath-
ode element comprising a tubular sleeve, an. insulative
collar mounted on said sleeve, strap means including a
body portion fitted on said collar, arm portions folded
back onto themselves and affixed to each other, and ter-
minal portions integral with said arm portions, said termi-
nal portions being disposed in furcated parallel relation
and adapted to be imbedded in one of said rod members.

6. In an electron gun assembly having a plurality of
clectrode elements adapted to be supported in spaced
alignment by at least one insulative rod member, a cath-
ode element comprising a tubular sleeve, an insulative
collar mounted on said sleeve, protrusions on the periph-
ery of said collar, strap means comprising a body portion
adapted to be wrapped around said collar, said body por-
tion having separated strips to engage said protrusions
therebetween, arm portions folded back onto themselves
and affixed to each other, and terminal portions adapted
to be affixed to one of said rod members, said terminal
portions disposed in bifurcated parallel relation to provide
a double grip on said rod member.

7. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in spaced
alignment by at least one insulative rod member, a cath-
ode element comprising a tubular sleeve, an insulative
collar mounted on said sleeve, protrusions on the surface
of said sleeve for maintaining said collar in position, pro-
trusions on the periphery of said collar, strap means hav-
ing a body portion adapted to be wrapped around said
collar, said body portion having separated strips to en-
gage said protrusions therebetween, said strap means hav-
ing arm portions folded back onto themselves and affixed
to each other, and said strap means having terminal por-
tions adapted to be affixed to one of said rod members,
said terminal portions disposed in bifurcated parallel re-
Iation to provide a double grip on said rod member.

ing portions being affixed in baek to back relation, and
said extending portion including terminal portions adapted
to be secured to said rod members, said respective termi-

" pal portions- being disposed in furcated relation.
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8. In an electron gun assembly having a plurality of -

electrode elements adapted to be supported in spaced
alignment by a plurality of insulative rod members, a
cathode comprising a tubular sleeve, a collar mounted
on said sleeve, strap means affixed to said collar, said
strap means comprising similar pieces, each piece having
a semi-cylindrical center portion and extending portions,
said semi-cylindrical center portions being disposed to
form a peripheral band around said collar, said extend-

70

9. In an electron giin asserably having a plurality of
electrode eléments adapted to be supported in spaced
alighitiient By a plurality of instlatiVe rod miembers; a
cathode comprising a tubulat sleeve, a collar mounted on
said sléeve, strap njeans affixed to said collar, said stfap
means comprisiig’ two similar pieces, éach piece having
a center portion-adapted to be affixed to said collar, ex-
tension portions beirg affixed in -back to. back relation,
and terniinal portions being disposed in furcated rélation
and adapted to be secured to said rod members.

10. In an electron gun assembly having a plurality of
electrode elements adapted.to be supported in spaced align-
ment by 4 plurality of insulative rod members, a cathode
of the indirectly hieated type comprising a tubular sleeve,
a collar tounted on- sald sleeve, strap. means including
center portions and extending portions, said ‘center por-
tions affixed to form peripheral bands around said collar,
said extending portions including terminal portions adapted
to be secured to said rod members, said extending portions
being affixed in back.to back relation, and said terminal
portions being disposed in furcated relation with respect
to each other.

11. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in spaced align-
ment by at least one insulative rod member, a cathode ele-
ment comprising a tubular sleeve, an insulative collar slid-
ably fitted on said sleeve, a first strap means attached to
said collar, said first strap means having terminal portions
adapted to be anchored to said rod members, and a second
strap means affixed to said sleeve and to said first strap
means, ,

12. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in spaced align-
ment by at least one insulative rod member, a cathode ele-
ment comprising a tubular sleeve, an insulative collar
slidably mounted on said sleeve, having a body portion
affixed to said collar and having arm portions affixed to
each other, said strap means adapted to be anchored to one
of said rod members, and a second strap means having one
end attached to said sleeve and having the other end
attached to said first strap means.

13. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in spaced
alignment by at least one insulative rod member, a cathode
element comprising a tubular sleeve, an insulative collar
slidably mounted on said sleeve, strap means having a body
portion wrapped around said collar and having arm por-
tions affixed to each other, a second strap means having
a body portion being formed into a band around said
sleeve and secured thereto, said second strap means having
extensions positions astride said first strap means and
affixed thereto.

14. In an electron gun assembly having a plurality of
electrode elements-adapted to be supported in spaced align-
ment by a plurality of insulative rod members; a cathode
element comprising a tubular sleeve; an insulative collar
slidably mounted on said sleeve; a first strap means af-
fixed to said collar; said strap means having a body portion
wrapped around said collar and arm portions folded back
onto themselves and affixed to each other; said arm por-
tions including terminal portions disposed in furcated rela-
tion and adapted to be imbedded in one of said rod mem-
bers; said terminal portions being formed to receive flow-
able material of said insulative member therewith; and a
second strap means having a body portion affixed to said
sleeve and arm portions affixed to said first strap means.

15. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in spaced
alignment by at least one insulative rod member, a thirr'xblf:-
shaped control grid, a cathode element disposed within
said grid, said cathode element comprising a tubular sleeve,
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a collar slidably mounted on said sleeve, a first strap means
affixed to said collar, said collar and said first strap
means maintaining said sleeve in predetermined central
alignment within said grid, said first strap means adapted
to be secured to said rod members, and a second strap
means affixed to said sleeve and to said first strap means
to secure said sleeve a predetermined distance from the
capped end of said thimble-shaped grid.

16. In an electron gun assembly having a plurality of
electrode elements adapted to be supported in axial align-
ment by at least one insulative rod member, a thimble-
shaped control grid, a cathode element disposed within
said grid, said cathode element comprising a tubular
sleeve, a collar slidably mounted on said sleeve, a first strap
means for anchoring said sleeve to said support members,
a collar fitted on said sleeve, said strap means affixed to said
collar to maintain said sleeve in axial alignment, a second
strap means affixed to said sleeve and to said first strap
means to maintain said sleeve at a predetermined position
along the axis of said grid.
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17. A cathode support strap for an electron gun of the
type having a polarity of electrodes adapted to be sup-
ported in spaced alignment by at least one insulative rod,

said strap having a cathode receiving portion, and an arm

affixed to said cathodée receiving portion adapted to be
supported exclusively from the insulative rod to support
the cathode independently of other electrodes supported
from the rod, said arm having a terminal portion adapted
to be secured to the rod.
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