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3 Claims,
1
This invention relates generally to vacuum
tubes and more particularly to electron discharge
tubes wherein the electrical leads from the elec-
trodes are sealed in the stem and also extend
through the stem to serve as external base con-

(CL. 256—27.5)

2
tion is providing an electrostatic shield for the
base leads of the tube.
Accordingly, my invention involves a vacuum
tube having a glass stem through which are

5 sealed a plurality of lead pins in a circle con-
tact pins. centric with the center of the stem. The lead
; In el%ctron dilscharge tubei of this t1;ypte, where pntls artla of att; t{pe sufficiently rigid to serve as

he lead pins also serve as base contact pins, it external contact or base pins. Due to several
has been found that there is frequent failure in conditions as outlined above, for example, the
the glass~to-metal seal of the tube stem caused by 10 glass-to-metal seal in the stem between the load
E;l{ce}s)sive or cgntinuous St%‘ain bclain%b put‘? upor; ﬁins and the géa:}sl stgm is frequently broken. I
e base pins during operation. In this type o ave minimize is danger of seal breakage, by
electron discharge tube, the breakage of this utilizing a ring-shaped plate of a plastic or
glass-to-metal seal hetween metal lead pins and similar insulating material. Apertures are drilled
the glass stem of the tube is usually due to a 15 or punched through the plate of a diameter of the
lateral lggndin% of1 the baésihpins: ’fhis lr%end_ing ziz};e of %11? Wh;x beilllgt usiedﬁig fihe base pins of the
causes the oxide layer of the pin to pull away ube. en the plate is ed over the pins and
from the glass or the metal to pull away from fixed tightly against the base of the tube, the
the oxide layer. This lateral bending can he glass-to-metal seal of the pins is protected
caused by .several faptors such as continuous 20 against breakage. This is due to the fact that
socket strain or bending by bumping or sharp the bending of each base pin will take place at the
blows. o_the.r causes of seal breakage can be bottom surface of the plate and thus remove the
;il}:e to mlsallgm?ent o? Eh}i tulole1 sopke& E;ur- strain of bending from the glass-to-metal pin seal.
ermore, some types of tubes wherein the stem A cup-like portion formed at the center of the
leads form external base pins, also have a large 25 plate may Serve an an exhaust tube tip cover.
and heavy envelope, such as a cathodp ray tube, This cup-like portion can he filled with g basing
ig’;}:’;ﬁ;@plﬁé s{;; ;gfigdcis;sjcbtiletu‘gglgs%fzk%ft tihie cemebntﬁ%lgd the plate %nd cgp member together
y Ui > - can be fitted in an abutment against the bottom
rectly and hence but considerable strain on the ., Of the tube stem with the pins of the tube pro-
glar}ss.«to—ll;neta.l seal én }Ehet tuklae egtem. — 30 jecting through the apertures of the plate. Heat
don :1?1%1; :glvégrtgg p?’ogei ei Srr OOIYI‘ES%‘Ci:Pideie; is then applied to bake out the cement and hold
i o = the base on the tube. The cup-like portion may
would nof have the required flexibility and thus ) N .
would increase the danger of seal breakage. also be made of a drawn mefal part crimped or
Furthermore, it is also desivable in mosi tubes 35 Scored into the plastic plate. Thus, the cup-
f th S " - or = athvd r“am v ,5 .e kto k:e - °° like portion ean provide, if desired, an electro-
ol the miniature catnode ray typ “eep static shield for the pins. If there is no exhaust
the stem or neck of the tube as small as DOS~ ip o s
s ; P tube vresent, or if it is deemed unnecessary to
sible. Large and heavy leads in tubes of these cover it, a ring-shaped plate can be readily held
types would necessitate a crowding of the base in place Igl - pu %,’ l.n hte acry
pins and cub down desirable insulation hetween 40 lj;' place meg. anica S;h v 2 sliel tcrkl)rr;pmg t}?r
the leads. Also, it is expedient to keep down Ssiralning action on the pins just below e
the cost of manufacture of these tubes by using plate. A Jug ma:yh also be added to the cup-like
pin sizes which conform to the aperturss in portion to index the tube within its socket.
standardized sockets. . The novel features which I believe to be char-
It is an object of my invention, therefore, to 15 actex_’istic .of my invention are sei.: forth with
provide an improved vacuum tube which over-  DParticularity in the appended claims, but the
comes the disadvantages of the prior art. In invention ifself will best be understood by ref-
particular, the object of my inventicn is pro- erence to the following description taken in con-
viding means to protect the glass-to metal seal nection with the accompanying drawing, in
around the stem leads so that should the lead 50 which— ) )
bins outside of the tube ke bent and straightened Figure 1 is a detalledtelevatmnal view parg%y
such treatment would not endanger the seal. An in vertical section of a tube and base assembly
additional object of this invention is to provide according to the invention;
a protective cap for the exhaust tube after it has Figure 2 is an elevational view in perspective
been tipped off. A further object of the inven- 55 of the tube base according to the invention:
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Figure 3 is a bottom plan view of the tube base
according to the invention;

Figure 4 is a detailed elevational view partly
in vertical section of a tube and base assembly
according to a modification of the invention;
and

Figure 5 is a detailed elevational view partly
in vertical section of a tube and base assembly
according to the further modification of the in-
vention.

Referring to Figure 1 there is partly shown
an electron discharge tube comprising a glass
envelope | enclosing an anode plate 2 and a
cathode electrode 3. Enclosing the lower part
of the envelope 1 is a glass stem or header por-
tion 4 sealed at 6 to the envelope. Lead pins 8
are sealed within the glass header at 10, for ex-
ample.. These pins extend through the header 4
to form external base contact pins for the tube.
Normally, the stem or header portion 4 is a flat
circular button-shaped dise¢ and in which the
lead pins 8 are sealed in a circle concentric with
the center of the button stem. The button stem
4 may also be provided with an exhaust tubula-
tion tip 5 extending outwardly from the bottom
of the stem portion 4. Thus, the envelope 2 can
be exhausted through the exhaust tip 5.

" A base member 12 preferably of plastic is
mounted on the bottom of the tube stem 4. This
base member 12 includes a ring-shaped rigid
plate 14 fixed in abutment against the bottom
of the tube stem or header 4. In the rigid plate
{4 are formed apertures 16 positioned in a circle
to conform with the arrangement of the base
pins in the stem. The apertures 16 are made
to fit the base pins 8 of the tube within a very
small clearance in the order of .003''-.004"’, for
example. With this arrangement, the plate 14
will tightly grip the pins 8 at the point where
they leave the glass stem and thus provide a
rigid support for the pins in this region imme-
diately adjacent to the glass stem. With this
plate structure 14 in place, tightly, against the
bottom face of the stem 4, I have found that
frequent-lateral bending of the pins at any angle
even until work hardening causes them to break
will not excessively disturb the glass-to-metal
seal at 10. I have found that this is due to the
fact that the point of bending of the pin is at
the edge of the bottom surface of plate (4. That
is, the bending point of the pin is moved away
from the glass seal in the glass header or stem 4
a distance equal to the thickness of plate 4. The
glass-to-metal seal in the stem is able to with-
stand any strain that may develope in a direc-
tion longitudinally of the lead pins 8 during
bending cf the pins.

In Figure 1, a cup-like portion (8 is formed
integral with the plate 14. 'This portion 18 is
so constructed as to fit over the exhaust tubula-
tion tip 5 and provides a protective cap for the
tubulation. Furthermore, & projecting rib 20
may be formed on the cup 18 to index the tube
within its socket as is well known in the art.

‘A préferred method for attaching the base
member 12 to the bottom of header 4 of the
vacuum tube is to fill the cup-like portion I8
with a basing cement 19 and place the base mem-
ber against the stem portion 4 of the tube, so
that the lead pins 8 pass through the apertures
in the plate {4 and the exhaust tubulation fits
into cup portion 18. Heat is then applied to bake
out the cement, thus firmly fixing plate portion
i4 in abutment against the bottom of the glass
header or stem 4 of the tube.-

4

Often, it is desirable to electrostatically shield
the electrode parts of a discharge tube from each
other. 'To complete the shielding effect in the
region of the base pins of the tube, I propose

&5 to modify my invention as disclosed in Figure 4.
This modification includes a rigid ring-shaped
plate 22 corresponding to plate 14 of Figure 1.
A cup-like portion 24 is formed of metal to act as
an electrostatic shield between the several lead
pins 8. This cup portion 24 is attached at its
upper end to the inside edge 23 of plate 22 by
means such as crimping 25 and 26, To effect
the necessary electrostatic shielding, the cup is
grounded, preferably by an electrical connection
to the particular pin 8, which, during operation
of the tube, is connected to ground or some suit-
able base potential. Cup 24 may be used as a
protective cap for tubulation § and may also be
provided with an indexing rib 20 similar to the
same features of Figure 1. The tube base 12
shown in Figure 4 may also be cemented to the
exhaust tubulation 5 in order to firmly fix plate
22 in abutment to the tube stem.

Some types of discharge tubes do not have an
exhaust tubulation in the tube stem. In such
cases, the method of cementing the tube base
i2 to the bottom of the vacuum tube cannot be
used. I have provided other mounting means
for locking the rigid plate to the bottom of the
stem portion 4. In Figure 5, I disclose a type
of base member {2 with a rigid plastic plate 22
and a metal shield cup 24 similar to that which
is illustrated in Figure 4. I propose to lock plate
22 directly to the lead pins 8’. The preferred
fastening means disclosed in this Figure 5 com-
prise a crimped or flattened portion 28. On
each lead pin 8’ this crimped or flattened portion
28 is placed just below the plastic plate 22 in
such a way that the plate is held tightly under
pressure against the tube stem 4. In this modi-
fication cup portion 24 may be either of plastic
material formed integral with the plate as shown
in Figure 1, or a separate metal cup as described
in Figures 4 and 5. Whatever the type of cup
portion used in the base members shown in
Figures 1 to 5 inclusively, an indexing rig 20 may
be formed within the cup to properly position
the tube in its socket.

Portion 18 in Figures 1 to 3 and portion 24 in
Figures 4 and 5 have been disclosed as a cup-
like structure. However, it is evident that this
cup-like portion may take any desired form such
as an open cylinder -or a simple plate structure
in order to provide an electrostatic shield. If
the shielding effect of the base member 12 is not
necessary or desired, portion 18 or portion 24
may be dispensed with. In this case the rigid
plate member may be fixed directly to the tube
by means shown in Figure 5, for example.

While certain specific embodiments have been
illustrated and described, it will be understood
that various changes and modifications may be
made therein without departing from the spirit
and scope of the invention.

What I claim is:

1. An electron discharge tube including a stem
portion, a base member comprising a plate struc-
ture and a metal cup attached thereto, means
fixing said plate structure in abutment against
70 said stem portion, a plurality of lead pins sealed

in said stem portion and extending through said

plate and terminating beyond said plate in ad-
jacent relationship with said cup, a portion of
said cup positioned between two of said lead
75 pins to provide electrostatic shielding therefor,
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5

said plate structure tightly embracing said lead
pins intermediate the ends thereof.

2. An electron discharge tube including an
envelope comprising a flattened stem portion
closing one end thereof and an exhaust tubula-
tion projecting outwardly from said flattened
portion, a base member fixed to said flatiened
portion and including a cup portion enclosing
said tubulation and a plate structure having a
surface abutting said flattened stem portion, a
plurality of lead pins sealed through said flat-
tened stem portion and extending through said
plate at the abutting surface thereof, said lead
pins terminating beyond said plate, said plate
tightly eripping said lead pins intermediate the
ends thereof.

3. A base member, for an electron discharge
tube having a plurality of lead pins sealed in
the stem of the tube, comprising a plastic ring-

i0

6
shaped plate structure, said plate structure hav-
ing apertures therethrough to fit over said base
bins and tightly grip said pins intermediate
their ends when said plate structure is mounted
in abutment against the stem of the tube, a
metal cup fastened to said plate structure for
electrostatically shielding said pins.

GEORGE N. PHELPS.
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