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o dll whom it may concern:? B

- Be it known that I, Rexxvmorn H. Wae-
PLER, 2 citizen of the United States, residing
at the borough of Manhattan, city of New

- York, in the county of New York and State

of Wew York, have invented certain new and
useful Improvements in X-Ray Tubes, of
which the following is a specification, ref-
erence being had therein to the accompany-
ing drawings, forming part thereof.

y invention relates to X-ray or Rontgen
ray tubes. Such tubes are commonly pro-

vided with electrodestems of reduced di-

ameter integral with the bulb, and the cath-
ode or negative electrode is.commonly dis-
posed within the cathode stem at or mear its
mouth. As a consequence of the strength of
the current commonly used in operating X-
ray tubes, and of the proximity of the sur-
rounding glass walls-of the mouth of the
stem to the cathode, these walls become
heated in the X-ray tubes in general use by
the current in its passage from the anode to
the cathode, and frequent breakages oceur
at the juncture of the cathode stem with the
bulb due to the weakening at this point re-
sulting from the excessive temperature.

An object of my invention 1s to cbviate
this difficulty and eliminate the heating of
the walls about the cathode.

A more particular object is to so direct the
current as to prevent it from passing in

" heating proximity to these walls.

Another object is to reduce to a minimum
the deleterious inverse currents which im-
pair the efficiency of the tube. v

Another object is to confine the anode

" gtream or the stream passing from the anode
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‘to the cathode and thus confine the cathode

stream with a resultant confining of the X-

rays within the desired area of operation. .
Other objects are simplicity and inexpen-

siveness of construction, and reliability of

_operation.

Still other objects and advantages of my
invention will appear from the following
description.

In carrying out my invention, I provide
current-directing means on the reflecting
surface of the anode or target,” which is ar-
ranged .to direct the current within a de-
fined area of the cathode. Meore specificaily
the .current-direciing means consists in a
pointed conductor arranged to direct the
curvent at substantially the cenfer of the

cathode. Still more specifically the pointed
conductor is bent pr curved and arranged
with its base out of the range of the cathode
stream and with its pointed end in the line
of the stream and directed at the center of
the cathode.”

My invention also includes other features

of construttion and arrangements of parts,
as will hereinafter more fully appear.

. I shall now describe the embodiment of
my invention illustrated in the accompany-
ing drawing, and shall thereafter point out
my invention in claims. - oo

In the drawing I have shown a side eleva-
tion, partly in section, of an X-ray tube em-
bodying my invention.

The tube, which is composed of glass, is
of the familiar shape, having a substantially
spherical pulb 1, and projecting from oppo-
site sides thereof an ancde stem 2 and a
cathode stem 8 in axial alinement. The
ancde 4, which is composed of copper or
other suitable conductive material, 1s pro-
vided with a plane reflecting surface or tar-
get 5, preferably of tungsten, arranged op-
posite the cathode 6 and at an angle of sub-
stantially 45° to the axial line of the elec-
trodes, as is usual. The cathode § is con-
cave, of the well known construction, and ar-
ranged to focus the cathode stream upon the
reflecting face or target 5, being £sp0%d
substantially at the mouth of the cathode

" stem 3. ’

To direct the current' from the anode 4 {o
the center of the cathode 6, and thereby pre-
vent it from passing in heating proximity
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to the walls about the neck of the stem 8, I .

employ a current-directing member project-

_ing from the reflecting face of the anode 4.

In its illustfated form, this member is a re-
movable curved pointed conductor 7, of cop-
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per or other suitable metal, provided with a

screw-threaded attaching end of reduced di-
ameter which engages in a screw-threaded
hole in the reflecting face of the anode on its
upper side out of the focal range of the
cathode 6. This pointed conductor is
curved to bring its pointed or discharge end

into the focal line of the cathode and di-.

rected at the center of the cathode, thereby
preventing the dissemination of the current
aboift a large area of the cathode and the
heating of the walls in proximity thereto.
This directing of the current from the
anode within a defined area ol the cathode
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cathode are theveby cbyviated or minimized.
Inasmuch as the base of the pointed conduc-
tor 7 is without the foeal vinge of the
cathode 6, it dres not inverfere with the re-
flection of ‘i.c X-rays from the target. Fur-
thermore the reduction in the resistance to
the passage of current from the anode to the

- cathode, which results from the use of the

pointed conductor 7, serves to decrease the
inverse currents characteristic of X-ray
tubes, and to thereby greatly enhance the
efficiency of the tube.

It is obvious that various modifications

"may be madetin the construction shown and

abové particularly described within the
principle and scope of my invention.

T elaim: '

1. In an X-ray tube, a cathode, an anode
having a plané reflecting surface, and cur-

- cent-direcbing meauns on the reflecting sur-
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face arranged to direct the current within a
defined area of the cathode.

2. In an X-ray tube, & cathode, and an
anode having a plane veflecting surface and
having a pointed conductor extending from
guch surface and divected at the ¢athode.

8. In an X-ray tube, an anode having a
plane reflecting surface, a cathode arranged
to focus the cathode rays upon the reflecting

ve surface of the .
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sarface of the anode, and a pointed conduc-
tor extending from the reflecting surface of
the ancde and srranged to direct the current
at substantiaily the center of the cathode.

4. In an X-vay tube, an anode having a
plane reflecting surface, a cathode arranged
to focus the cathode rays upon the reflecting
surface ¢f the anode, and a pointed conduc-
tor extending from the reflecting surface of
the anode with its base outside of the cath-
ode stream upox, the reflecting surface and
arranged to direct the current at substan-
tially the center of the cathode.

5. In an X-ray tube, an anode having a
plane reflecting surface arranged at an
angle o the axis of the anode, a cathode ar-
ranged to focus the cathode rays upon the
reflecting surface of the anode, and a point-

ed conductor extending from the upper por-.

tion of the reflecting surface of the anode
outside of the range of the cathode stream
and bent to bring its pointed end in the line
of the cathode stream and dirvected at sub-
stantially the center of the cathode.

6. In an X-ray tube, an anode having a
plane reflecting surface, a cathode arranged
to focus the cathods rays upon the reflecting
surface of the anode, and a removable point-
ed conductor extending from the reflecting
surface of the anode and arranged to direct
the current at the cathode.

In testimony whereof I have affixed my
signature in presence of two witnesses.

BEINHOLD H. WAPPLER.
" Witnésses:
Roserr A. Macmizr,
Hueo ¥. Wornrr.
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