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Ta all whom it ma 17 COMCEF L
Be it known that I, THEODOR. FRIEDLAN

DER, a citizen of the Umted Statesof America,
and a resident of Chicago, in the county of
5 Cook and State of Illmms, have invented cer-
tain new and useful Improvements in X-Ray

T'ubes, of which the following is a specifica-

" tlon.
The present invention relates to vacuum-
10 tubes employed for the generation of Roent-
gen and like rays or waves, and has for its
object to provide a simple and efficient con-
struction of such tubes and which involves,
first, a light and efficient construction of the

I5 antlea,thode mirror, by means of which the"
raysemanating from the cathode are very per-

fectly mtercepted and reflected, and, second,
a simple and effective construction of parts
whereby a very efficient and vacuum-tight
20 connection between the wall of the ray-tube
and the carrying-stem of the anticathode-

mirror is attained to prevent any subsequent
leakage due to alternate heating, cooling, and
the hke changes of the anode during con-|
25 tinued use ot the ray-tube, all as will herem-'

after more fully appear and be- more partlcu-
larly pointed out in the claims.

In the accompanying drawings, illustrative-
of the present invention, Flgures 1 and 2 are

30 elevations, partly seetionized, of Roentgen-

ray tubes embodying the present invention |

and illustrating modifications in the details
of construction of the same.
Similar numerals of reference indicate like
3 5 parts in both views.
" Referring to the drawings, 1 represents the
main body or portion of a Roentwen -ray tube,
which may be of any usual form and provided

with the usual anode 2, the ecathode 3, and the

40 anticathode-mirror 4, arranged in any usual
~and approved manner. Such main body 1 is
preferably provided with the supplementary
vacuum tube or bulb 5, located at one side
and connected thereto by the tubular con-

45 necting-neck 6, and such supplementary tube
is'in turn divided into twosubchambers7 and

8, having independent connections with the
main body or portion 1 and contalning, re-
spectively, a supplementary cathode 9, on
50 which 13 a coating of a gas-producing sub-
stance, such as potassic hydrate, and a sec-

ar

.\-‘-".

o) ondary anode 10 formed of a metal adapted

to absorb in a 0‘1d,dual manner under the in-
fluence of an eleebrlcal discharge portions of

the attenunated gaseous atmosphere contained 55
in the ray__tube in the manner and for the
purpose set forth in my prior application for

Letters Paten‘b Serial No 112,734, filed June
23, 1902.

One part of the pr esent invention involves 6o
a simple and efficient manner of connecting
the attaching-stem of the anticathode-—mirror |
to the glass wall of the ray-tube in a substan-
tial and efficient manner that is adapted to
maintaina vacuum-proof condition of the con- 65
nection under the alternating heating, cool-
ing, and like physical ehanges to which the

same is exposed during repeated uses of the

ray-tube. Such eou_necm{m 1s attained by the

following construction of parts: 70

11 is a water-chamber. formed by a section
of glass tubing open at its outer end and con-
nected by fusion at such outer end with the
outer end of the tubular extension 12 of the
main ray-tube. The water-chamber 11 and 75
its attaehmg oxtension 12 of the ray-tubeare
arranged in an oblique direction to the main
axis of the ray-tube, as shown in Figs. 1 and
2, and as so armnwed the chamber 11 is in-
tended 10 receive and hold a body of water, 8c

the cooling: effect of which upon the con-

nections of the anticathode-mirror 4 is adapt-
ed to preserve the before-mentioned vacuum-
proof condition of said connections in a very

- perfect manner. - 8s

In some special uses of the ray-tube it is
impossible to employ the filling of water

i above described, in which case a circulation

of atmospherie air in the open-ended cham-
ber 11 can be depended upon for carrying go
away the heat during -actual use of the ray-
tube. The water filling is, however, preferred
where it is possible to use the same on ac-
count of the very supervior heat-dissipating
properties thereof. g5
13 is a tube of platinum having a elosed in-
ner end, as shown, and which 1s sealed inter-

'mediat_e 1ts -Iength into the end of the glass

tube 11 by fusion of the end of such glass
tube or other equivalent means. The wall 100
of such tube 13 is made as thin as may be
consistent with the pressure to which the
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same 18 exposed when
within the ray-tube.
14 1s a rod of suitable metal loosely fitting
the bore of the platinum tube 13, so as to be
readily removable therefrom. A perfect
electrical contact between said rod and tube

is insured by the water filling in the cham-

ber 11, heretofore described.

15 represents fins formed on an outward
extension of the rod 14 and intended to aid
in dissipating the heat generated in the parts
13 and 14, due to the electrical discharges in
the ray-tube.

16 1s a wire terminal extension by means
of which connection is had with the terminal

~of the anode 2.

Another part of the present invention in-
volves a light, efficient, and economical con-
struction of the anticathode-mirror 4 and
which, as illustrated in Fig. 2, involves a con-

struction as follows: 17 is a thin disk or plate
of platinum of the required size to constitute

the anticathode-mirror of the ray-tube. 18
18 a disk-shaped holder for the mirror-disk 17
aforesaid. Suech holder is of a larger diame-
ter than said disk and in the present inven-
tion i1s recessed out, as shown, to receive said
disk 17, so as to bring the faces of both parts
on a common level and attain an extended
and Intimate surface contact of the parts.

T'he resulting advantages of such construe-

tion are that the heat generated by the bom-
ardment of the disk 17 by the cathode-rays
of the ray-tube will be radiated or dissipated
in averyeffective manner, and in consequence
effect with safety an extension of the time of
active use of the ray-tube without an inter-
ruption to permit of a cooling down of the
cathode-mirror. 19 is a stem or boss con-
necting the holder 18 with the inner and
closed end of the platinum tube 13, heretofore
described, and which constitutes a portion of
the terminal of the anticathode-mirror of the
ray-tube. |
Having thus fully deseribed my said inven-
tion, what I claim as new, and desire to secure
by Letters Patent, is—
1. The combination of a ray-tube, an ob-
liquely-arranged open-ended water-chamber

located at one side of the ray-tube, an anti- |

the vacuum is formed [

796,044

cathode-mirror, and a terminal for sueh mir-

ror comprising a platinum tube having a
closed inner end and sealed intermediate its
length in the inner end of the water-chamber
aforesaid, a metal plug fitting the bore of said
platinum tube, and a terminal wire adapting
the mirror for connection with the anode ter-
minal of the ray-tube, substantially as set
forth. |

55

2. The combination of a ray-tube, an ob- 6o

_'liquely-&rranged water-chamber formed by a

glass tube sealed in a tubular extension of
the wall of the ray-tube, and formed with an
open outer end, an anticathode-mirror, and a
terminal for such mirror comprising a plati-
num tube having a closed inner end and
sealed intermediate ifts length in the inner
end of the glass tube aforesaid, a metal plug
fitting the bore of said platinum tube, and a
terminal wire adapting the mirror for connec-

tion with the anode terminal of the ray-tube,
substantially as set forth.

3. The combination of a ray-tube, a glass

tube sealed in the wall of the ray-tube and.

formed with an open outer end, an anticath-
ode-mirror, and a terminal for such mirror
comprising a platinum tube having a closed
inner end and sealed intermediate its length
in the inner end of the glass tube aforesaid,
a metal plug fitting the bore of said platinum
tube and having an extension provided with
heat - dissipating fins, and a terminal wire
adapting the mirror for connection with the
anode terminal of the ray-tube, substantially
as set forth.

4. An anticathode-mirror for ray-tubes,
comprising a thin disk of platinum or like
metal, a holder for the same having a disk
shape and provided with a receiving-cavity
for said platinum disk adapted to effect an
extended surface contact of the parts and
bring the faces 6f both on substantially a
common level, with & terminal sealed in the
wall of a ray-tube, substantially as set forth.

Signed at Chicago, Illinois, this 7th day of
July, 1902. '

THEODOR FRIEDLANDER.
- Witnesses:
| ROBERT BURNS,
HENRY A. NOTT.
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