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This - invention relates to electron emission
tubes, and more particularly to a screen or shield
electrode therefor.

The primary object of the present invention
is to generally improve vacuum tubes, and more
particularly the screen or shield electrode for
such tubes. A more particular object is to avoid
the use of folds and seams in which dirt, impuri-
ties and lubricants. may be trapped, and from
which they are difficult to remove. Another ob-
ject is to provide: an electrode having improved
electrical and magnetic shielding properties.

Further objects are to provide a shield char-
acterized by increased rigidity and accuracy of
shaping -and dimension, thus aveiding accidental
short circuits to- the plate or anode of the tube.
Other objects are to improve the appearance and
decrease the cost of manufacture of the electrode
by reducing the number of operations and elimi-
nating assembly operations, and making it pos-
sible to make the complete electrode in a single
machine. Still further economy may be had by
making it feasible to use sheet steel instead of
nickel or nickel plated steel for the electrode.

Still another object is to provide an electrode “

having a more uniform path for heavy currents,
such as are induced during bombardment of the
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tube, thus producing more uniform heating and .

avolding warping of the electrode during bom-
bardment. Another object is to provide an elec-
trode which reduces or minimizes the likelihood
of arcing through the glass during bombardment.

To the accomplishment of the foregoing, and
such other objects as may hereinafter appear,
my invention -consists in the electrode and
method of making the same, and their relation

‘one to the other, as hereinafter are more partic-

ularly described in the specification, and sought
to be defined in the claims. The specification is
accompanied by drawing, in which:

Fig. 1 illustrates a tube embodying the screen
or shield of my invention, the shield being par-
tially cut away to expose the anode of the tube;

Fig. 2 is a plan view of one preferred form of
shield embodying features of my invention;

Fig. 3 is a section taken in the plane of the
line 3—3 of Fig. 2; )

Fig. 4 is a plan view of a modified form of
shield;

Fig. 5 is a section taken in the plane of the 3

line 5—5 of Fig. 4; and
Fig. 6 schematically illustrates successive stages
in the manufacture of my impreved shield.
Referring to the drawing, and more particularly
Fig. 1, I there show a conventional radio tube
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comprising evacuated glass envelope {2 supported
in a base 14 having g ring of prongs 16 to be
received in a mating socket. The glass envelope
12 is in this case provided with a re-entrant stem
18 holding a series of support wires and connect-
ing wires 20 for the tube electrodes. In the par-
ticular tube here shown, an additional connec-
tion is taken at the top of the tube by way of
cap 22. .

The screen or shield cf the present invention is
indicated at 24. It is partially cut away to ex-
pose other electrodes in the tube, such as the grid
26 and the plate or anode 28. The shield 24 com-
prises a top wall and a side wall, and is open at
the bottom. It receives small mica supports or
spacers sometimes called snubbers 30 which are
dimensioned to bear against the upper or crown
portion of the tube envelope. The shield is sup-
ported by a pair of support wires welded thereto
at 32. The shield is provided with small side
plates 34 which help shield the conductors 36

leading to the grid of the tube.

Referring now to Figs. 2 and 3, it will be seen
that the shield comprises a top wall 40 and a
side wall 42. Ordinarily, the latter is cylindrical
and this, while preferable, is not essential. It is
important to observe that in the present shield
the top wall and side wall are made of a single
piece of metal; that is, the shield is a one piece
shield. It will also be observed that the side
wall 42 is solid or imperforate. The top wall is
stepped at 44. The lower step is slotted at 49

with so-called T slots which are adapted to re-

ceive the mica snubbers 30 previously referred to.
The upper step or top of the shield is slotted at
48. A part of the material struck from slot 48 is
turned upwardly at 59, and appropriately chan-
neled to receive the upper ends of a pair of sup-
port wires which are welded to the upturned parts
or ears 58. The remainder of the material from
slot 48 is turned upwardly to form side flanges or
shield walls 52 which are not essential, but which
are commonly employed to additionally shield the
lead wires extending to the grid of the tube.

A horizontal mica washer or spacer is common-
ly inserted directly beneath the top wall -of the
shield. The top wall is indented at 54, thus form-
ing dots or spacers which hold the mica washer
from direct full surface contact. The resulting
space between the shield and the washer is desir-
able, particularly during bombardment of the
tube.

The method of manufacture of the one-piece
electrode is schematically illustrated in Fig. 6.
It is made in successive stages in a single main
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die. The sheet material is fed in strip form to
the die, and first a circular disc of metal is cuf
therefrom as iz indicated at 68. This is next
drawn to shallow cup shape, as is indicated at
62. The drawing operation proceeds further to
produce a deeper cup shape, as in 64. The top
of the shield is then stepped, as is indicated at
66, following which the top wall is further op-
erated upon to produce the T slots for the mica
snubbers, and to produce the ears 50 and walls
52. Finally, the comparatively rough creased res-
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idue or edge 68 at the open end of the shield is -

trimmed away leaving the finished shield -24.

It will be understood that minor modifications
and changes in the design of the shield may be
made without changing the essential novelty of
the present shield and its method of manufac-
ture out of one piece of material. For example,
in Figs. 4 and b, I show a modified shield in which
the lower edge of the side wall T0 is stepped out-
wardly somewhat at 12 to provide a larger diame-
ter skirt or flange 74. The object of this is to
further stiffen the cylindrical’ wall 70 against
deformation in the event of accidental mishan-
dling or abuse. In Fig. 4, it will be seen that
the T slots 76 for the mica snubbers are disposed
at the sides of the main slot 18, instead of at
the ends thereof, as in Fig. 2. Also the side shield
walls 80 have been cut away at the center to pro-
vide four short walls, two at each grid support
wire, instead of two long walls, as in Fig. 2.
These and various other changes may be made
to meet the requirements of the tube manufac-
turer. Sometlmes there may be more than two
slots for the mica snubbers. In some cases, two
or more longitudinal channels may be desired on
the interior or exterior of the cylindrical wall
in order to receive support wires running directly
to the cylindrical wall of the shield. The side
wall need not be cylindrical, although it is usually
so shaped. The side wall may be perforate or
protruded, although it is preferably made solid.
The design of the fittings at the top for receiving
the spacers, and the support wires, etc., may be
varied in accordance with the requirements of
the individual tube manufacturer.

It is believed that the construction and method
of manufacture of my improved shield will be
-apparent from the foregoing detailed description

thereof. In order to understand the advantages *

of the invention, it is necessary to keep in mind
the construction heretofore used. It was hereto-
fore the practice to make a separate side wall
which was rolled to shape, the ends being secured
by suitable interlocking seams. The top wall was
made separately with a channeled or beaded edge
into which the upper edge of the side wall was
secured by appropriate clamping or seaming
methods. The resulting assembled shield was
characterized by various folds and seams in which
dirt, impurities and lubricants were trapped.
These were difficult to remove even by strenuous
cleaning of the parts. If allowed to remain pres-
ent during bombardment, they formed gases
which were left inside the tube. The new shield
is devoid of such folds and seams, and is Teadily
cleaned.
In fact, it is possible to make the shield of un-
plated steel, using an oil film for protection, thus
-making the shield very inexpensive. I may ex-
plain that tube parts were originally made of
nickel, and more recently, for the sake of econ-
omy, have been made of nickel plated steel.
- However even nickel plating costs money, though
less than the use of solid nickel.
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present shield may also be made of solid nickel
or nickel plated steel. In the latter case the strip
stock may be nickel plated, or the shield may be
made of unplated cold-rolled steel which is then
plated after completion of the shield. The latter
procedure is preferable because there are then
no exposed edges which remain unprotected, but
either procedure may be successfully followed.
With the present invention, however, the shield
may, if desired, be left with no plating at all. In
such case the steel shield has a heavy oil film
intentionally placed thereon to protect it against

. rust. Because of my new one piece construction,
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this oil film is safe to use because it is readily re-
moved by appropriate cleaning methods just be-
fore using the shield in the tube electrode as- .
sembly. )

In the prior types of assembled shield the con-
ductivity between the parts of the shield may
vary from point to point. In the present shield,
the structure is integral and the conductivity is
uniform throughout. During bombardment, the
heavy induced currents flow uniformly: through
the shield structure, thus leading to uniform
heating and avoiding warping with consequent
possibility of short circuits to the anode or other
parts of the tube. i .

Furthermore, the uniform conductivity
throughout the shield results in a better shield-
ing effect, both electrically and also magneti-
cally. The latter advantage applies, of course,
when using a permeable or ferrous material,
there being a solid path for the magnetic flux.

The one-piece shield may be made of heavier
metal at equal or lower cost than the usual per-
forate assembled shield, and is stronger and more
rigid. It better withstands handling and dam-
age and avoids accidental short circuits result-
ing from deformation. - The shield, as- manu=
factured, is more accurate in dimension and in
shape. Itisimproved in appearance, for it avoids
the ragged appearance resulting from clenching
or seaming perforated or protruded metal. -

The cost of manufacture is reduced even when

5 using nickel plated metal, for the number of

operations is greatly reduced. There is no need
to make and assemble separate parts.. The com-~
plete shield is made in a single machine without
any extra handling on the part of operators.. :

During bombardment a high potential is ap-
plied to the screen, and if the apparatus sur-
rounding the tube has metal parts near the glass,
there is a tendency for electricity to arc over
toward such metal parts and through the glass
with. possible puncturing of the glass. This arc-
ing is facilitated by the existence of points or
ragged edges, and here again the solid shield has
an advantage over protruded metal, and the one
piece shield has an advantage over an assembled
shield.

It will be apparent that while I have shown and
described my invention in several preferred forms,
many changes and modifications may be made
without departing from the spirit of the inven-
tion sought to be defined in the following clalms

Iclaim:

1. A shield for the electrodes of an electron
emission. tube, said shield comprising a single
piece of sheet metal forming a top wall and a
cylindrical side wall, said top wall being upwardly
annularly stepped and provided with conventional
slots and bent tabs of metal for support wires and
spacers, said side wall being smooth, contintous
and imperforate, said stepped top wall and side
wall being formed integrally out of a single piece
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of sheet metal and being joined by a smooth
seamless joint, the step in said top wall also being
formed with smooth seamless joints.

2. A shield for the electrodes of an electron
emission fube, said shield comprising a single
piece of sheet metal forming a top wall and a
cylindrical side wall, said top wall being upwardly
anntlarly stepped and provided with conventional
slots and bent tabs of metal for support wires
and spacers, said side wall being smooth, con-
tinuous and imperforate, and being annularly
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stepped outwardly to a larger diameter near its
open bottom periphery to stiffen the same, the
open bottom periphery having the maximum di-
ameter of the electrode, said stepped top wall and
side wall being formed integrally out of a single
biece of sheet metal and being joined by a smooth
seamless joint, the steps in said top and side walls
also being formed with smooth seamless joints,
and being continuously circular.

EDWARD F. STAVER.




