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Improveménts' in Electric Vacuum Tubes.

We,  Arcrtrvs Rapto Tuse Coursny,
of 260, Sherman Avenue, Newark, New
Jersey, United States of America, a cor-
poration organised under the laws of the

5 State of “Delaware, United States of
America, (Assignees of Warter Louis
Kramn, of 73. Orange Road, Montclair,
New Jersev, United States of America, a
citizen of the United States of America),

10 do hereby .declare the nature of this in-
vention and in what manner the same is to
be periormed, to be particularly described
and wuscertained in and by the following
stacement :—

{5 This invention relates to improvements
in eleetric vacuum tubes and more par-
ticularly to electric vacuum tubes of the
type comprising a cathode, an anode. a
control grid and a shield or screening

20 orid located between the control grid and
the anode. In this type of electric
vacuum tube it has been proposed to pro-
vide an additional or outer shield in the
form of a grid outside the anode in addi-

25 tion to the screen interposed between the
control orid and the anode. The present
invention is concerned with the improved
form of such additional screen.

. In aceordance with the princinal fea-

30 ture of the present invention this outer
shield which is in the form of a grid is
made longer than the anode, control grid
and inner screen. so that the latter parts
do not project bevond the outer screen at

. 15D either end. The cathode is nrovided with
a heater adapted to be energised by fluctu-
ating current.

In aceordance with a further feature of
the invention complete shielding is ob-

50 tained hv the provision in association with
the extended ends of the outer shield or
sereen of dise like shields disposed at hoth
ends of the outer shield or screen. The
use of dise like shields at hoth ends of an

k5 outer shield or screen is not novel per se.

In secordance with a still further fea-
ture. the outer screen is of non-foraminous
material.

The invention iz illustrated

50 aceempanving drawine in which -

in the

Pig. 1 is a sectional side elevation of a -

tube embodying the invention :
Fig. 2 is a side view partly in section

" [Price 1/-]

of the elements of the tube shown in
Fig. 1; and

Fig. 3 is a plan view of the elements
as-shown in Fig. 1. :

Referring more specifically to the draw-
ings, 10 is an envelope mounted in the
usual base 11 which is adapted to carry
the terminals for making the necessary
connections to the elements of the tube.
The regular elements of the tube comprise
a plate 13. a grid 14, a cathode 15, and
a heater 16, these elements being all sup-
ported from the press 12 in a manner to
be hereinafter explained.

The plate 18 is preferably made cylin-
drical and is provided at opposite sides
thereof with supporting wires 17 and 18
which are welded to the plate and which
extend downwardly below the same and
are welded respectively to supports 19 and
20 which are sealed in the press 12.

The grid 14 comprises the usual helix,
on opposite sides of which are welded up-
rights 21 and 22, the same extending. to
a point slightly above the top of the helix,
and at the upper ends thereof these sup-
ports are welded respectively to horizontal
conductors 23 and 24, respectively, which
pass outwardly heyond the side of the
plate and are welded to downwardly ex-
tending arms 23! and 24 sealed in a glass
bead 25 which is supported from the press
12 by means of an upricht 26 sealed in
the bead and extending downwardly to a
point somewhat below the plate and grid,
where it is welded to a support 27 which is
sealed in the press 12. These uprights 21
and 22 are supported solely at the upper
ends thereof and form the only support for
the erid 14.

The cathode 15 is preferably a cylin-
drical shell of nickel or other conducting
metal and is mounted concentrically with-
in the orid and plate and may be sup-
norted at its upper end by a strip 28 which
is welded around the top of the cathode
and extends to the upright 26, to which
1t mav he welded. The lower end of the
cathode is also preferably provided with
a strin 20 which is welded around the
end of the cathode and which in turn is
welded to a support 80 sealed in an up-

- right position in the press 12.
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The filament 16 may be supported at

its upper end by means of a spring 31

which is welded to the top of the filament

and to the upper end of the support 26
5 and which is maintained in a deformed
position in order to,place the filament
under temsion to compensate for varia-
tions in the length thereof due to tempera-
ture changes. The lower end of the fila-
ment may be welded directly to a support-
ing wire 32 which is sealed in the press
12 at substantially the center thereof.

On the inside of the plate 13 and be-
tween the plate and the grid 14 we have
provided a shield 33:comprising a helix
of conducting wire ~wound with more
turns than the helix of the grid 14 and
extending above and below the grid 14.
The shield 38 is supported by means of
0 two uprights 34 and 35 which are placed

on opposite sides thereof and which ex-

tend down below the lower end of the
helix and are bent outwardly as at 14! to-

_ ward the sides of the tulie being offset to
23 avoid the uprights 17 and 18 and are then

welded respectively fo curved strips 36

and 37 which are sedled in the press 12.

Around the outside of the plate 13 we

have provided an additional shield 33
30 formed by two semi-cylindrical plates pro-

vided with flanges at their ends by means

of which they may be welded to uprights

39 and 40 which are bent outwardly at

the lower ends thereof just below the
35 lower ends of the shield 88 and may

be welded to the curved supports 36 and

37 respectively. Thus the lower end of

the shield 38 is rigidly supported in spaced

relation to the anode 13, and for main-
40 taining the spaced relation for the upper
end of the shield a pair of angle supports
41 and 42, which have their ends sealed
in the bead 25. may be welded to the
uprights 39 and 40 respectively.

At the upper end of the shield 38 we
have provided a disc 43 which is attached
to the uprights 89 and 40 for the shield
38 by means of flanges 44 and 45 respec-
tively which are bent upwardly and may
be welded to the supports 39 and 40. An
opening 46 is provided in the center of the
disc 43 large enough to permit the cathode
15 and the supports 21 and 22 for the
grid to pass upwardly therethrough with-
out contacting therewith. Notches 47
and 48 mav be provided in the periphery
of the opening 46 in the disc to receive
the upper ends of the uvrights 34 and 35
which may be held in alignment, thereby
providing means to space the upoer end
of the shield 33 from the plate 13. We
have provided another disc 49 at the lower
end of the elements, which is supvorted
upon the Jower ends of the uprights 34
and 35 and is aftached to the lower end
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of the helix forming the shield 33. This

disc has an opening 50 in the center
thereof to permit the cathode 15 to pass
downwardly therethrough without con- :
tacting therewith and is large enough in 70
diameter to extend to a point almost be-
neath the edge of the anode 13.

The base of the tube 11 is provided with
four terminals 51, 52, 53 and 54, by
which the necessary connections to the
elemepts of the tube are made. The ter-
minal 51 is connected bv means of a wire
55 to the support 32, forming the connec-
tion for the lower end of the filament.
The terminal 52 is connected by means of
a wire 56 to the support 27 which forms
the connection for the upper end of the
filament and also for the upper end of the
cathode, and the lower end of the cathode
is connected by means of a wire 57 which
is connected between support 80 and the
terminal 52. The terminal 53 is con-
nected to the plate or anode 13 by means
of a wire 58 which is connected to the
support 20, and the terminal 54 is con-
nected by means of a wire 59 to the sup-
port 37, thus forming the connection for
the inner shield 33, the outer shield 38,
the disc 43 forming the upper shield. and
the disc 49 forming the lower shield,
which are all connected together as has
been described above.

An additional terminal is provided at
the top of the tube for making the grid
connection, and this terminal comprises
a cap 60 which may be cemented wpon the
top of the tube and to which a wire 61
may be soldered being brought. out
through the sealing tip 62. The wire 61
1s preferably more or less flexible so that
1t in no wise supports the grid 14 but may
be welded merely to one of the grid sup-
ports, as for instance, the angle 22, so as
to make the necessary grid connection.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—

. L. In an electric vacuum tube, compris-
ng an anode, a cathode, a control elec-
trode, a heater for said cathode adapted
to be energized by fluctuating current, an
inner shield interposed between said con-
trol electrode and anode and extending
above and below the same and an outer
shield in the form of a grid op the oppo-
site side of said anode. the feature that
the said outer grid shield is made longer
th%}n the anode, control grid and inner
shield. so that the latter parts do mnot
pr%]ect beyond the outer screen at either
end.

. 2. In an electric vacuum tube as claimed
in claim 1 the provision of disc like plates 130
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at the extended ends of the outer grid
shield.

3. In an electric vacuum tube, an anode,
a control electrode, a cathode, a heater for
said cathode adapted to be energized by
fluctuating current, a press, means to sup-
port said anode, cathode and hedter on
said press, a terminal mounted on the top
of said tube, and means connecting said
terminal with said control electrode said
means being spaced from the other ele-
ments and connections in said tube, a
shield interposed between said anode and
said control electrode. means to support
the lower end of said shield from said
press. a second shield on the opposite side

of said anode and connectéd to said first:

shield at the lower end thereof, such
second shield being longer than the
anode, control electrode and inner shield
so that the latter parts do not project he-

yond said second shield at either end, an
annular plate connected to said second
shield and bridging the space between said
two shields above said anode. and a second
annular plate at the lower end of said first
shield and e\ctendmo to a point adjacent
said cathode.

4. An electric vacuum tube constructed
and arranged substantially as described
with reference to the annexed drawing.

Dated this 25th day of May, 1929,
ORUIKSHEANK & FAIRWEATHER,
65—~66, Chancery Lane, London, W.C. 2,

and
29. St. Vincent Place.- Glasgow,
Agents for the Apphcants

Reference has been directed, in pursu-
ance of Section 8, Sub-section 2. of the
Patents and Designs Acts. 1907 to 1928,
to Specification No. 294,125,

Redhill:

Printed for His Majesty’s -Stationery Office,

by l.ove & Mslcomsen, Ltd.—1930
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