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To all whonv it may concern:

Be it known that I, Krrmo TroMson, a citi-
zen of the United States, residing at Swamp-
scott, county of KEssex, State of Massachu-
setts, have 1mented certain new and useful
Improvements in Roentgen-Ray Tubes, (di-
vision of my prior appheatwn Semal No.
670,221, filed February 14, 1898,) of which the
following 1s a specification.

My invention relates to Roentgen-ray tubes
or other tubes in which a high vacuum 1s to
be maintained: and it consists in a certaln ap-
paratus designed to automatically maintain
the vacuum at any desired point.

It is well known that the constant use of
any vacuum-tube tends to gradually raise the
vacuum to such point that current cannot
readily passthrough the tube. Itistherefore
necessary from time to time to artificially
lower the vacuum 1n order to maintain the
tube in operative condition. It has been pro-
posed to attain this object by placing in the
tube a chemical or other substance capable of
ogiving off vapor when heated and applying
heat to the said chemical when the vacuum 1is

to be lowered. The objection to this is that

the regulation is not automatic, and very deli-
cate manipulation is required to preserve the
vacuum at the proper point. Various meth-
ods of rendering this action automatic have
been proposed; but they all involve the use
of some extraneous regulating devices.

My invention is based upon the fact, ex-
perimentally discovered, that the cathode-
rays in a low vacuum reach a focus and are

rapidily dissipated on passing such focus,

while in & high vacuum they are turned, as it
were, into a jet beyond the focus and can pass
over considerable “distances with but little
scattering. I therefore locate some vacuum-
regulating device or substance, preferably
some vaporizable material, at such a point
with relation to a cathode that in a low vacu-
um—-that 1s to say, a vacuum below that at
which the tube is to be maintained-—the focal-
ized rays do not affect it to any material de-
oree, but at such a point that when the vacu-

will reach the material or reo*ulatincr device

and cause the vacuum to be sho'htly lowered
In the drawings attached to this specifica-

tion, which represent particular embodiments
of my invention, Figure 11s a general view of

' a Crookes tube arranged in accordance with

my invention, while Figures 2 and 38 are modi-
fied forms.

" Referring more particularly to Fig. 1, T T
are the two terminals of the tube sealed into
the glass, as usual. (' is a concave cathode
of any suitable material focused on an anode
A. (%is an auxiliary cathode, while H is a
chemical, such as hydrate of potassium, which

will give off vapor whenslightly heated,placed

in a recess (. The cathode C* is so adjusted
that as long as the vacuum remains at about
the desired point the cathode-rays therefrom
reach a focus at some point intermediate and
do not greatly affect the chemical H; but if
now the vacuum rises the cathode-rays from
C? pass in a fine stream or jet to the chemical

H and cause the same to liberate vapor and

to reduce the vacuum.

" The form shown in Fig. 2 isslightly differ-
ent, in that no auxiliary cathode is used; but
a small opening O 1s made In the anode A at
such a point that when the vacuum becomes
too high the cathode-rays from the cathode C’
will pass through the opening O and liberate
vapor from the chemical H.

The tube shown in Fig. 3 1s similar to the
form shown in Fig. 1, but differs slightly in

the relative position of the two cathodes and
the chemical H. -

It will be evident that various changes in
form and arrangement may be made without
departing from the ‘%plI‘lt and scope of my in-
vention.

What I claim as new, and desire to secure
by Letters Patent of the United States, 15—

1. The combination with a tube adapted to

generate X-rays, of a gas-ylelding agent with-

in said tube, and means responsive to the cur-

rent through the tube for liberating gas there-

from. _
9. The combination with a tube adapted to

um rises the jet of rays beyond the focus | generate X-rays, of a gas-ylelding agent with-

50

55

60

70

75

80'

Qo

95




10

2 | 774,118

in sald tube, and means for causing rays gen-
erated in the tube to liberate gas therefrom.

3. The combination with a tube adapted to
generate X-rays, of a gas-yielding agent with-
in sald tube, and means for causing rays gen-
erated 1n the tube to liberate gas therefrom
when the vacuum rises beyond a predeter-
mined degree.

4. The combination with a tube adapted to
generate X-rays, of a gas-yielding agent with-
1n said tube, and means directing toward said
agent rays having an effect varying in degree
with the degree of density in the tube.

5. T'he combination with a tube adapted to
generate X-rays, of a gas-yielding agent with-
in said tube, and means for projecting raysin
a longer path in high than in low vacua upon
sald agent.

6. The combination with a vacuum-tube, of

a vacuum-regulating means so located with 2o

reference-to.a cathode in said tube that the
cathode-rays impinge upon the said means
when the vacuum 1s too high, but impinge
thereon to a less degree at lower vacua.

7. The combination with a vacuum -tube
having an anode and a cathode, of a recess in
said tube contalning a gas-yielding substance,
and an auxiliary cathode so arranged that the
rays therefrom are directed toward the said

substance, but reach 1t only when the vacuum 30

of the tube becomes too high.

In witness whereof I have hereunto set my
hand this 23d day of April, 1902.

ELIHU THOMSON.

Withesses:
Ducarp McK. McKirrop,
JOHN A. McoMAanus.
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