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1

This invention relates to the manufacture
of . cathode-ray tubes and the like electronic
beam-translating devices.

‘Electronic tubes of this type usually comprise
an _electron-responsive surface or fluorescent
screen, an electron gun spaced from the screen
and including a cathode and associated grid ca-
pable of projecting a beam of electrons against
the screen, one or more anodes and two pairs of
deflecting plates interposed between the elec-
tron gun and screen and arranged so as to effect
a conjoint control over the electron beam pro-
jected by the gun. In the manufacture of tubes
of this type considerable difficulty .is encountered
in properly aligning the anodes and deflecting
plates with the necessary degree of gccuracy
which is of the order of 0.001’’, It has been the
usual practice to mount the anodes and deflecting
plates on the porcelain supporting members by
means of metal straps which are more or less
flexible, one part of the straps being positioned
about the porcelain and another part welded or
otherwise secured to the body of the anode and
deflecting plate. Due to the flexibility of these
straps, the inacecuracies involved in assembling
the parts and the distortions inherent in weld-
ing, it is difficult to aligh the anodes and deflect-
ing plates with the required. degree of accuracy.
In such constructions inaccuracies encountered
in the surfaces of the porcelains can not easily
be compensated and hence slight surface irregu-
larities of the porcelains tend to hold the anodes
and deflecting plates out of alisnment. -

".'The principal objects of the present invention
are to overcome the aforementioned difficulties

and to provide an improved mounting for the

anodes and deflecting plates and an efficient
method of making the same. Further objects
relate to various features of construction and will
be apparent from a consideration of the following
descrlptlon and gecompanying drawings, where-
in:’ -

“Pig.'l is an elevation showing a cathode-ray’

tube embodying a mounting construction in ac-
cordance with the present invention;

Fig. 2 is an enlarged longitudinal section
through the mounting shown in Fig, 1;

“Fig. 3 is an enlarged top plan view of the
mountlng,‘ ’

Fig. 4'1s an enlarged section through g sleeve;

Fig. 5 is a fragmentary section showing the
manner in which the sleeve and flange elements
are assembled

Fig. 6is an enlarged section through g clamp-
ing element or tapered eyelet
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Fig. 7 is an enlarged section showing the man-
ner in which the supportmg flange is secured to
the porcelain;

Fig. 8 is a perspective of one of the deflecting
plates;

Fig. 9 is a perspective of a supporting bracket
or flange for a deflecting plate;

Fig, 10 is an enlarged longitudinal sectional
view through a modified form of sleeve;

Fig. 11 is an enlarged longitudinal section
showing the sleeve assembled with a flanged
member;

Fig. 12 is a view similar to Fig. 11 but showing
the lower end of the sleeve rolled against the
flanged member;

Fig. 13'is a view similar to Fig, 11, but illus-
trating the manner in which the beaded edge is
radially contracted about the porcelain - sup~
port; and

Figs. 14 to 17 are views, corresponding to -Figs.
10 to 13, but illustrating a further modification.

In dccordance with the present invention the
anode ,or anodes and the deflecting plates are
rigidly secured to suitable supporting members
which are preformed so as to provide rigid later-
ally projecting flanges, each having a plurality
of accurately located sleeves defining spaced.
openings or recesses through which the insulat-
ing supports or porcelains project. The support-
ing members, being preformed and accurately
fabricated preferably from suitable sheet metal,
are assembled with the anodes and deﬂectmg
plates so as accurately to maintain the desired
dimensional relationships between the axes of the
anodes and those of the sleeves, and between the
surfaces of the deflecting plates and the axes of
the sleeves.

" 'With the parts propérly positioned and the
assemblage firmly held in any suitable manner,
the sleeves are firmly radially contracted about
the support so as permanently to secure the parts
in predetermined fixed position. To this end
clamping elements or tapered eyelets may first
be loosely applied about the sleeves and with the
parts properly positioned and the assemblage
firmly and accurately held in any suitable man-
ner, the eyelets are then forced into telescopic
relationship about the sleeves, thereby radially
contracting the sleeves about the porcelains; or
instead of using separate eyelets, one or both
ends of the sleeves may be rolled outwardly to
provide compressible annular beads which may,
by the use of appropriate tools, be radially con-
tracted about the porcelains, thus providing the
functional equivalent of the clamping eyelets in
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permanently securing the parts in predeter-
mined fixed position. In either case due to the
rigidity of the supporting flanges and the slight
degree of yieldability of both the sleeves and the
porcelains, surface inaccuracies or irregularities
of the latter do not materially affect. the accuracy
of alignment of the assemblage and hence.in the
completed mountmg the anodes and deﬁectmg
plates are accurately ‘aligned well within the per-
mitted tolerances.

In the embodiment herein shown for the pur-
pose of illustration the cathode-ray tube (Fig. 1)
is provided with the usual envelope 1 (shown by

the dot and dash lines) and ‘an electron gun 2 »

at one end, which may include the ustial cathode
control grids, etc., the details of which are not
shown, a ﬂuorescent screen 3, and & mounting 5§
constructed in accordance with the present in-
vention.

The mounting 5 compnses three cylindrical
anodes 11, {2 and 13 (Figs. 1 and 2) formed with
the usual axial apertures 14 Whlch must be ac-
curately aligned to obtain the desired sharp foctlis~
inig of the eléctron beam, and two pairs of de-
flecting plates 15, 16 and 17, 18 (Figs. 1-3). Each
anode is rigidly supported by one or more an-
nular members 20 fabricated from sheet metal
of a gauge sufficient to produce the desired de-
gree of strength and r1g1d1ty Each annular
member 29 is formed, with a laterally pro;]ectmg
annular flange 2{ having four c1rcumferent1ally
spaced openings 22 (Figs. 5 and T) which’ are
accurately posmoned relative fo the center of
the annular member 20. Each opening 22 rece1ves
a tubular sleeve 25 (Fig. 4) formed adJacent to
one end with a circumferential bead 26 which
prov1des a shoulder adapted to bear agalnst the
marginal portion of the opening 22, as shown in
Fig. 5, and the adjacent end of the sleeve -is
rolled over the margm of the opening, as shown
at 28 in Fig. 7, thereby prov1d1ng a, rigid con-
nection 1n Wl‘llch the axis of each sleeve is ' main-

tained in the same predetermmed d1mens1onal'

relatlonshlp with the axis of the companion
anode.

Each of the deﬁectlng plates I5——-18 1s pro-
v1ded w1th a pair, of spaced openings 30 (Fig. 8)
and an angle shaped svpportmg bracket 32 (Fig.
9) is prov1ded for each deﬂectmg plate.

formed Wlth a palr of spaced bosses or pro,]ectmns
35 pos1t1oned to correspond accurately with and
fit snugly. within the opemninigs 30 in. the ci 1
pamon deﬂectlng plate The. laterally pr

ing flange 33 is formed with a pair of sp ed.:

openings positioned to correspond accuratel w1th
those in the annular flanges .21 0 that. proper

Each
bracket 32 compr1ses a laterally projecting ﬂange,'
33 and a vertical flang'—\ 34 the ﬂange 34 being’
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With the anodes !i—I13 and deflecting plates
1518 properly secured to their respective sup-
porting members and associated parts, they may
then be assembled with the insulating rods or
porcelaing 45, each of which consists of an elon-
gate tubular rod of ceramic or other suitable
material, ground to provide a cylindrical surface
relat1vely free from 1rregular1t1es The porce-
1ains 45 are inserted through the sleeves 25 and
thus assembled with the anodes, defiecting plates
‘and associated parts, as shown in Figs. 1, 2 and 7.
With the anodes and deflecting plates disposed in
a_ predetermined fixed position along the porce-
lains and preferably held by a suitable clamping

) ﬁxture ‘the eyelets 48 are then forced into tele-

scoplc relat1onsh1p with the sleeves 25 so as to
crimp or contract the sleeves about the porce-
lains; as illustrated in Fig. 7, thereby permanent-
1y securing the parts accurately in predetermined
fixed position. .

The embod1ments 1llustrated in Flgs 10 to 17
are functionally 1dentlcal to that of Figs. 1109
and the same or correspondmg reference numer-
als are applled to the same or s1m11ar parts In
the embodlment 1llustrated in Figs. 10 to 13 the
sleeve 252'~ ig formed with a c1rcumferent1al bead
or tib 26 as in.the previously described embodl-_
ment but one end of the sleeve is formed with a

. rolled edge to prov1de a compressible annular
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bead 58. The opposite end is inserted in an open-
ing formed in the flanged portion, here shown as
the annular flange 21 of one of the members 20,

so that the mrcumferentlal bead 26 hears against
the margmal portion of the opening 22, The pro-.
Jectmg end (Fig. 11) is then rolled or, clamped
over the margxnal portlon of the opening, . 45
shown in Fig. 12, thereby prov1d1ng a rigid con-
nectlon in which the axis of each sleeve is main-.
talned in the same predetermmed d1men51onal
relatxonshlp with the axis .of the compamon
anode. . 'The porcelain, supports 45 may then, be
inser ted through the sleeves 282 @nd_thus assem-
bled with the anodes, deﬂectmg plates and associ-

ated parts as ia the prev10usly described embodl-,
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a11gnment may he; had .The deﬁectmg plates :

I5—|8 and their supportlng brackets 32 are per-
manently seculed in aSSembled relatlon prefer-
ably by spot weldmg about the bosses. 35. Die.to
the inter lockmg engagement betwe n the deﬂect—

ing plates and .attaching ﬁanges and.j the prox-.

imity of the spot, welds to’ the points . of inter-
Iock, the. weldihg: operatlon does 1ot produce any
appremable dlstortlon i

flanges 83 receive. sleeves 25 which. are rigidly’

secured in the manner above desc bed. . .
In the embodlment shOWn in, Flgs 1 to 9. each

of the sleeves 25, carrled by both the supportlng -
Aanges for the anodes and ‘those for. th_e deflect- .
ing plates is prov1ded w1th a tapered yelet or.

clamping element 40 (Fig. 6), the larger end of
which fits loosely about the free end of the sleeve.

60
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“tively, with st

ment and. w1th the assemblage ﬁrmly held by a.
su1table clamplng ﬁxture a die or the like tool,
D is apphed to each of the rolled edges 50 of. the.
sleeves  with suﬂ‘icxent force to contract. them
radlally about the porcelaing, gs 111ustrated in Fig.
13; thereby permanently securing thé p arts ac-
curately in: predetermlned fixed pos1t10n .

The embodiment. illustrated.in Figs. 14 6. 17
is generally. simﬂar to that. of F1gs 10,1613, éx-
cept.that. each of the sleeves 25b is provided. w1th

Tan extended lower end, EI whlch Proje cts th,roughv,

than does the. sleeve Zea of th' DI 4
scubed embodnnent When, the sieeve, 255 is ap-.
plied to, the flange 2! a8 shown in . Fig, 15, the

“end 5| may then be rolled back to form- an an-,
With the: '

nular bead 52, as shown in Fig. 16.
porcelains, 45 inserted through the sleeves 25v. and’
the assembiage firinly held, a pair of dies D and.
D’ are applied to.the. beaded edges 50, ‘52, respecr,

"ent force not only to contract
the sleeves. 1ad1ally about.. the. porcelalns but-_
also firmly to clamp the margmal portlons about
the openings 22 between the c1rcumferent1al bead;

A and assoc1ated parts the sleeves belng accurate--

75

1y positioned as above descr1bed may be easily
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held in proper alignment and hence the anodes
and deflecting plates are likewise accurately po-
sitioned with respect to one another. Due to the
rigidity of the flanges 21 and 33 the alignment
may be maintained during the final operation in
which the sleeves are contracted about the por-
celains, it being noted that inaccuracies of the
surface of the porcelains may be compensated by
the slight degree of yieldability of the sleeves and
porcelains. Consequently in the completed
structure the active surfaces of the anodes and
the deflecting plates are properly positioned and
the apertures in the anode are accurately aligned.

The completed mount may be assembled with
the other elements of the cathode-ray tube in
accordance with conventional practices and the
usual electrical connections (not shown) may be
made and the tube completed in the customary
manner,

‘While I have shown and described one desirable
embodiment of the invention, it is to be under-
stood that this disclosure is for the purpose of il-
Iustration and that various changes in shape,
proportion and arrangement of parts, as well as
the substitution of equivalent elements, for those
herein shown and described, may be made with-
out departing from the spirit and scope of the
invention as set forth in the appended claims.

We claim:

1. In an electronic beam translating device of
the type having an electron-responsive surface,
an electron gun spaced from said surface and in-
cluding an emissive cathode capable of projeci-
ing a beam of electrons toward said surface, one
or more anodes, and deflecting plates interposed
between said surface and electron gun, means for
rigidly mounting said anode and deflecting plates
in predetermined alignment, said means compris-
ing at least one annular member fitting about
each anode, each annular member being formed
with a laterally projecting flange having circum-
ferentially spaced openings adjacent to its pe-
riphery, a laterally projecting flange secured to
each deflector plate and formed with spaced
openings aligned with those in the flanges of the
annular members, accurately alighed sleeves fit-
ting within said openings and rigidly secured to
their respective flanges, rod-like insulating mem-
bers projecting through said sleeves so as to sup-
port each anode and the deflecting plates in a pre~
determined spaced aligned position, and tapered

. eyelets fitting about and contracting said sleeves
so as rigidly to hold the annular members and
flanges in said predetermined aligned position.

2. In the manufacture of an electronic beam
translating device of the type having an electron-
responsive surface, an electron gun spaced from
said surface and including an emissive cathode
capable of projecting a beam of electrons to-
ward said surface, one or more anodes, and de-
flecting plates interposed between said surface
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and electron gun, the method of mounting the
anode and deflecting plates in a predetermined
aligned position, which method comprises secur-
ing to the anode and deflecting plates preformed
flanged members having sleeve positioned so as
to define accurately aligned spaced openings ex-
tending about the anode and deflecting plates,
applying tapered eyelets about said sleeves, in-
serting through the openings in said sleeves sup-
porting members of insulating material, and
forcing said eyelets into telescopic relation about
said sleeves so as to contract the sleeves abouf
the supporting members, thereby rigidly secur-
ing the parts in predetermined aligned position.

3. In the manufacture of an electronic beam
translating device of the type having an electron-
responsive surface, an electron gun spaced from
said surface and including an emissive cathode
capable of projecting a beam of electrons toward
said surface, one or more anodes, and deflecting
plates interposed between said surface and elec~
tron gun, the method of mounting the anode and
deflecting plates in a predetermined aligned po-
sition, which method comprises securing to each
anode an annular member having a preformed
laterally projecting flange provided with spaced
sleeves defining openings extending about the
anodes, securing to each deflecting plate a pre-
formed laterally projecting flange provided with
a plurality of spaced sleeves defining openings
adapted to be aligned with those of the sleeves
carried by the annular members, applying ta-
pered eyelets about said sleeves, inserting rod-
like supporting members of insulating material
through the openings in said sleeves, and forcing
said eyelets into telescopic relation to said sleeves
50 as to contract the sleeves about said support-
ing members, thereby rigidly securing the parts
in predetermined aligned position.

KARL C. AUGENSTEIN.
ALBERT RIETH.
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