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To dll whom it may conccm

Be it know that I, Herwz BAvze, a sub-

ject of the German Emperor, and residing at

Berlin, Germany, have invented certain new
and useful Improvements in Regenerative
Devices for Roentgen Tubes, of which the
following is a specification. o :
"My invention relates to regenerative de-
vices for apparatus for producing Roentgen
rays and the like. »
It is well known that vacuum tubes within
which electrical discharges take place obtain
owing to these continued electric discharges
a constantly higher vacuum which would

finally render them unusable. To prevent

this, such vacuum tubes are provided with

a regenerative device by which small quan-

tities of air or gas can be admitted into the
tubes. Regenerative devices used heretofore
require special care in manipulation -and,
above all, the operator attending them has
to be in immediate proximity to the Roent-
gen tube. ' . o
Now a primary object of my invention is
to provide a very simple regenerative de-
vice able to be actuated from a distance.
My device comprises a column of mercury
or similar liquid which is to be moved by
the pressure of air or gas, and by varying

the pressure of the air or gas releases or
closes means which are permeable to air and

indeed all gaseous and vaporous substances,
but are impervious to liquids.

One illustrative embodiment of my inven-
tion is represented by way of example in
the accompanying drawing.

Referring to the drawing, ¢ designates a

Roentgen tube into whose evacuated cham-
ber b project the cathode ¢, the anticathode
d and the anode ¢ connected with the latter.
The anode ¢ and the cathode ¢ are connected
by conductors f and ¢ with a generator of
high tension current, not shown. .
The chamber ¢ of the regenerative device

is connected by a tube A of “any suitable

shape with the chamber 5 of the Roentgen
tube. Into said chamber ¢ projects a U-tube
% or a tube of like shape closed at its one
end at . Mercury or a. similar liquid is
filled into the U-tube % in such manner that
a chamber » filled with air or other gaseous
body is formed between its one end and the
end elosed at . The open lirub ¢ of the tube
is formed as a branch p on which a. tube ¢
provided with a bulb # can be placed.

Somewhat below the level of the mercury |

chamber ¢ with a porous stopper #, #.
These stoppers are pervious to air and other
gaseous or vaporous substances, but not to

‘mercury and similar iriquids. Between the
two porous stoppers is a mass % of suitable

material such as gold beaters’ skin, metal
shavings or the like. '
The described apparatus operates as fol-

lows:—When the vacuum has become too

high in the chamber &, the bulb # is pressed
at any desired place. The mercury in the

in the open limb of the tube this limb is .
provided with a branch s which is ‘closed
both at its end located nearest the tube %
and also at its other end opening into the
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open limb o is hereby caused to sink and

compresses the air or gas in the chamber =
in the closed limb of the tube 4. As soon
as the mercury has sunk so far that the
porous stopper ¢ is no longer contacted
by meércury, the air or other gaseous sub-
stance in the tube ¢ and the bulb » pene-
trates through the porous stopper ¢’. The
gas traverses the filtering mass % and ishere

liberated from any particles of liquid or-

mercury which have been accidentally” car-

ried along. The gas purified in this man- .

ner flows through the second porous stop-
per #* into the interior 7 of the regenerative
device and in this manner increases the
pressure below atmospheric existing in the
chamber & of the Roentgen tube . When
this pressure below atmospheric is suffi-
ciently increased, for which purpose only
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very small quantities of gas or air are req- -

uisite, the bulb # is released whereupon the
mercury or other sealing liquid employed
rises so far in the open limb o of the tube %
that the porous stopper ¢’ is completely shut
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off by the liquid from the air or gas cham-

ber in the tube ¢ and its bulb »
I claim:—

-1. In apparatus for producing Roentgen
rays, regenerative means comprising a tube
closed at one end and containing a column
of liquid inclosing gas at the closed end of
the tube, means for producing gas pressure
connected with the other end of said tube
for moving the column of liquid, and means

pervious to gases but impervious to liquids .

controlled by the column of liquid.
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2. In apparatus for producing Roentgen -
rays, regenerative means comprising a_bent

tube closed at one end and containing a col-
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umn of liquid inclosing gas at the closed . -

end of the tube, means for producing gas
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- pressure connected with the other end of
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said tube for moving the column of liquid,
and means pervious to gases but impervious
to liquids controlled by the column of liquid.

3. In apparatus for producing Roentgen
rays, regenerative means comprising a bent
tube closed at one end and containing a col-
umn of liquid inclosing gas at the closed
end of the tube, a tube provided with a bulb
connected to the other end of the said bent
tube, and means pervious to gases but im-
pervious to liquids controlled by the column
of liquid.

4. In apparatus for producing Roentgen
rays, the combination, with a Roentgen tube,
bhaving a branch, of regenerative means
comprising a bent tube closed at one end and
containing a column of liquid inclosing gas
at the closed end of the tube, means con-
nected with the said bent tube for moving
the column of liquid, and gas-filtering means
connected to the said bent tube and in open
relation with the said branch of the Roent-
gen tube, said filtering means being nor-
mally sealed at one end and shut off from
the said former means by the column of
liquid.

5. In apparatus for producing Roentgen
rays, the combination, with a Roentgen tube
having a branch, of regenerative means
comprising a bent tube closed at one end and
containing a column of liquid inclosing gas
at the closed end of the tube, means con-
nected with the said bent tube for moving
the column of liquid,and gas-filtering means
comprising a tube, a stopper pervious to gas
and impervious to liquid in the latter, and
means for cleaning gas from liquid particles
in the tube, the latter tube being connected
to the said bent tube and in open relation
with the said branch of the Roentgen tube,
said filtering means being normally sealed
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at one end and shut off from the said former
means by the column of liquid.
6. In apparatus for producing Roentgen

-rays, the combination, with a Roentgen tube

having a branch, of regenerative means
comprising a bent tube closed at one end and
containing a column of liquid inclosing gas
at the closed end of the tube, means con-
nected with the said bent tube for moving
the column of liquid, and gas-filtering means
comprising a tube, a stopper pervious to gas
and impervious to liquid in each end of the
latter, and means for drying gas between
the stoppers, the latter tube being connécted
to the said bent tube and in open relation
with the said branch of the Roentgen tube,
said filtering means being normally sealed
at one end and shut off from the said former
means by the column of liquid.

7. In apparatus for producing Roentgen‘

rays, the combination, with a Roentgen tube
having a branch, of ‘regenerative means
comprising a bent tube closed at one end and
containing a column of liquid inclosing gas
at the closed end of the tube, means con-
nected with the said bent tube for moving
the column of liquid, and gas-filtering means
comprising a tube, a stopper pervious to gas
and impervious to liquid in each end of the
latter, and gold -beaters’ skin between the
stoppers, the latter tube being connected to
the said bent tube and in open relation with
the said branch of the Roentgen tube, said
filtering means being normally sealed at one
end and shut.off from the said former means
by the column of liquid. .

In testimony whereof, I affix my signature
in the presence of two witnesses.

HEINZ BAUER.

Witnesses: .
Hexry Hasper,
Bruw~o A. Bruce.
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