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An object of my invention is to provide a tuby--
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My, ‘vinve'nt‘iOn” relates to vacuum ‘tubes:and
particularly to. transmitter. tubes haying water-
cooling jackéts, ‘

In high-power transmitter. tubes, the anode

+55 usually forms: part. of ithe vaciium: tube envelope

and is surrounded by a water-cooling jacket, a flow
of water being maintained between the anode and
the jacket.. When this structure.is emiployed, a
rapid flow of water is desired in order to dissipate
the heat, and, in order that the water may be
bassed. through the: cooling . jacket at g ‘high
Velocity without utilizing. too great volume of

- water, the spacing between ‘the -anode and. the

inner surface of the cooling jacket is made very

lar casing around -the anode ‘which shall have 4
small and accurate spacing.all around the anode,
-+ A further object of my invention is to provide
& structure that may be gasily assembled. ‘
In practicing my invention, I surround the
anode with a metallic tibe which is split in order
that it may be slipped over g seal in the envelope.
The. . split  tube ' is supported : directly -from the
anode by means.of. metallic supports or feet, A
solid tube, which forms a portion of s water-
tight echamber, is closely fitted over:the split tube,
. .Other features and advantages of: my. inven-
tion will appear- from the following description
taken .in- connection with the accompanying
drawing, in which: - . S e
*- Figure 1 is a longitudinal section of g portion
-of & vacuum tube envelope and of a cooling jackét
i:Flg. 2-is an enlarged view taken on the line
II—1II of Fig.-1. LT R T
Fig.-3'is 'an enlarged view in elevation' of the
split tube, and ; ‘
_Fig. 4 is'a view of a modified form of my inven-
tion. ‘
Referring to Fig. 1, the vacuum tube comprises
an envelope which consists of a metallic anode
11 having a glass blank 12 sealed to it at one end
and a glass blank 13 sealed to the other end. The
filament -and control electrode are not: shown.
The complete tube, with the exception of my im-
proved form of cooling jacket, is shown in appli-
cation Serial No. 344,772, filed March 6, 1929, in
the name of Ilia E. Mouromtseff, and application
Serial No. 358,608, filed April 27,1929, in the name
of Tlia E. Mouromtseff and Gregory V. Rylsky,
both applications being assigned to the Westing-
house Electric and Manufacturing Company.
The anode 11 is preferably ribbed, as shown in
Fig. 2, both to make the water flow in straight

- case the cooling jacket

‘the cylinder:is. made fexible

constructed in accordance with my.invention, ..

" nular members to provide an inlet and outlet for

lines. and' to prevent the’ cooling “Jacket. from
touching any considerable area of the anode in
becomes displaced. =

In accordance with my Jinvention,. a split me-~
tallic cylinder 14 is slipped over.the anode 11 -5
and -is supported directly. from’ the anode 11 by "
means .of metallic . feet 15. bolted, of otherwise
secured, to the cylinder 14. The $plit eylinder
14 is held. in’position by wrapping wiré 16 around

the anode 11.and feet 15.. L i
.:'The manner in Which the cylinder 14 is split:
will be seen by referring fo Fig. 3. -On the urider
side.of the. cylinder, a saw cut 17 extends. the
entire length of the cylinder.  On the upper side
of the cylinder 14, two saw cuts 18.and 19 extend 15
for only a portion of its length. In this manner, ™
enough, so that its
diameter may. be. increased enough to permit
slipping. the cylinder over the seal 20. , After the
cylinder has. been slipped. over the ‘seal 20 and
around. the.anode, 11, it ‘springs back to. its orig-
inal diameter to form.a very close spacing be-
tween its.inner surface and the outer surface of
the anode: . The split cylinder 14 is entirely: sui-
rounded by.a “water-tight cooling. Jacket.” This o5
jacket comprises a water-tight cylinder 21 which
has an internal diameter that is Iareer. than the
external diameter of -the. seal 20.. The, cylinder
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21 fits snugly.over the split cylinder 14, At one

end, it is secured to an annular member 22 by
means, of a flexible diaphragm 23..-In practice,

the diaphragm 23.is made of F=-inch soft copper.
The annular member 22.is supportéd on the anode. -
11 by means of a one piece ring 24 threaded on. the
anode. . . oo o e e

=~ A'gasket 26 is positioned between a split ring 97
and the ring 24 and may be compressed by means
of a plurality of pivoted hooks 28, The hooks are
bivoted on the head of a screw 25 as indicated
by.‘the broken lines. In order to compress the
gasket 26, either the screw 25 is turned or the
serew: 29 -is turned. to lift the end of the hook
away from the annular member 22,

The other end. of the cylinder 21 is likewise :
secured .to an.anrular member 30 by means of
a flexible diaphragm 31 similar to diaphragm 23.
A gasket 32 and a split ring 33 are positioned be-
tween the annular. meémber 30 and 3 split ring
34. - Openings 35 and 36 are provided in the an--
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the cooling liquid. =~ - . -

The cooling ‘jacket is assembled on the anode
11 by spreading ‘apart the split cylinder 14 and
slipping ‘it over. the seal 20 as described above.

It is ‘then firmly supported on the anode 11 by 55
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attaching the feet 15 thereto and wiring them on
the anode.

The cooling jacket structure comprising the
members 21, 22, 23, 30 and 31 is clamped on a
pench with the member 30 at the bottom. The
split ‘ring: 27 and gasket 26 are then placed in
membper 22. The anode 11, with split cylinder
14 and members 12 and 13 aftached, is ‘slipped
downward to fit in the outer jacket members as
shown. The gasket 26 is then compressed to form
a water-tight. joint. : :

Next, .the above-described complete assemhbly
is turned upside down and clamped on a bench
with member 22 at the baottone. The split rings
33 and 34 and the gasket 32 are placed in posi-
tion and the gasket 32 is compressed in the same
manner as the gasket at the opposite end. . .

Tt will- be noted that this structure has a
decided advantage over that in which ‘the eooling
jacket cylinder adjacent to the anode is sup-
ported from amnitlar rings such as 22 and 30,
because it fs difficult to so mount the annular

rings that the spacing between the cooling jacket

cylinder and the anode is small and accurate.
The fiexible diaphragms 23 and 31 are provided

in order to prevent undesirable strains in the tube
structure caused either by the unequal expansion
of the anode and the water cooling cylinder dur-
ing the operation of the tube or by the anode and
cooling jacket getting out of alinement.

In operation, the tube is set in a vertical posi-
tion and water is passed into the pottom of the
cooling jacket at sufficient pressure to force the
water along the anode at a high veloeity. The
water then flows out of the cooling jacket through
the annular member at the top of the jacket. .

The modifted form jllustrated in Fig. 4 may be
utilized to provide greater accuracy in assembling
the split: cylinder 14’ with the desired uniform
spacing of water channel around anode 11°. In
assembling the modified structure, an assembling
fixture (not shown) is employed to accurately
position member 14’ about anode 11’ and, while
they are so held, set screws 39 threaded in feet
15’ are turned to slightly contact on anode 11’.
‘Aftér this; the wire 167 is wound around members
15" and 11", ‘

Tn practice, the anode 11 will oftén vary in
line z—a (Fig. 4) be-
cause of the heat treatments used.- It is ob-

. vious, therefore, that the split cylinder 14’ may
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be more accurately positioned about anode 11’
with the modified structure than with the struc-
ture first described. :

Various modifications may be made in my n-
vention without departing from the spirit and
scope thereof, and I desire; therefore, that only

1,991,085

such limitations shall be placed thereon as are
shown by the prior art and set forth in the ap-
pended claims. )

T claim as my invention:

1. An electron-discharge device comprising an
evacuated envelope, a cylinder which forms a por-
tion of said envelope and which acts as an elec~
trode, a cylinder surrouriding - and spaced away
from said first-named cylinder; a cooling jacket
surrounding said second-named cylinder in lig-

. uid-tight relation to said first-named cylinder, -

means for supporting said second-named cylin-
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der from said first-named cylinder independent- .

iy of said cooling jacket and an electrode coop-
erating with said first mentioned electrode.

2. An electron-discharge device comprising an

_evacusted envelope comprising an anode, a cath-

ode and insulating members sealed to each end

~of said anocde, a cylinder surrounding and spaced

away from said anode, said cylinder being .of
smaller internal diameter than the external diam-
eter of either of said seals and being split to per-
mit its passage over one of said seals, a.cooling
jacket surrounding said cylinder in liquid-tight
relation to said anode, and means for supporting
said cylinder from said anode indepéndently of
said cooling jacket. e o

3. ‘An electron discharge device comprising an
evacuated envelope, an anode which forms a por-
tion of said envelope, & cathode, and a cylinder
surrounding and spaced from said- anode by
spacers at each end which are angularly spaced
apart and are immovably fixed to said cylinder
and said anode. R SR

4. An electron discharge device comprising: an
evacuated envelope, an anode which forms a por-
tion of said envelope, a cathode, a cooling jacket
surrounding said anode and in liquid-tight rela-

tion thereto, and & cylinder surrounding said -

anode within said cooling jacket and immovably
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fixed to said anode to produce an annular cham- .

per thereabout, said cylinder being capable of
movement relative to said cooling jacket.

5. An electron-discharge device comprising an
evacuated envelope, a eylinder which forms a por-
tion of said envelope and which acts as an elec-
trode; a cylinder surrounding and spaced away
from said first-named- cylinder, a cooling jacket
surrounding said second-named cylinder in lig-
uid-tight relation to-said first-named - cylinder,
means for supporting said second-named cylinder
from said first-named cylinder independently: of
said cooling jacket and an electrode cooperating
with said first mentioned electrode, said cooling
jacket comprising a plurality of portions joined
together by flexible metal connections. -
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