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To all whom it may concermn:

BeitknownthatI, THEODOR FRIEDLANDER,

a citizen of the United States of America, and
a resident of Chicago, in the county of Cook

5 and State ot Illmms, ‘have invented certain
new and useful Improvomonts in X - Ray
Tubes, of which the following is a speclﬁoa-
tion.

The present invention relates to vaccuum-

10 tubes used in the generation of X or Roent-
gen rays, and has for its object to provide a
31mple and efficient construction of such
tubes whereby the degree of exhaustion or-

attenuation of the air or gas within the same

15 can be either increased or diminished to suif

the particular operations in which the tube
~ is employed. I attain such object by the con-
struction and arrangement of parts illus-

i trated in the aocomp&nying drawing, which

20 represents, partly in elevation and partly in
- section, a Roentgen-ray tube ombodymw the
pr esent mvontlon

Referrlng to the drawing, 1 represents the

- main body or portion of a Roentgen-ray tube,

25 which may be of any usual form, and pro-
vided with the usual main and supplementary
anodes 2 and 3 and with the usual cathode 4,
arranged in the mannershown or in any other
usual and approved manner.

30 5 is an auxiliary vacuum tube or bulb lo-
cated at one side of the main ray-tube 1, and
connected thereto by a tubular oonnecting-
neck 6. In my preferred construction, as
shown in the drawing, the auxiliary tube b is

35 subdivided by a partition 7 into two sub-

chambers 8 and 9, which preferably com-

municate with the ‘tubular connecting-neck
6 in a separate manner by individual pas-

sages 10 and 11; but which may, if sc desired, -
| ordinary adjustable spark-gap, may be en-

| tirely dispensed with and dependence placed

40 conneot 111 common with said connecting-
neck. |

- 12 is an auxiliary cathode arranged within |
the subchamber 8, and which is proferably

provided with a coatmﬂ' 13 of potassic hy-
| seribed.

48 drate or other analon*ous gas-produecing sub-
stance surrounding the body of such cathode,
as shown in the drawmﬂ' - Such substance,
however, may be arranﬂ'ed in a separate

holder havmﬂ‘ adjacent relatlon to ‘nhe cathode

so 12 when so desired.
14 IS the external termmal of the cathode

- 19.

| pole of the inductorium when so desired by

In the construction shown in the draw-
ing such terminal is provided with a connect-
ing-eye 15, by which direct connection may
be had with the negative pole of the induc- 55

‘torinm and with a pivotallyoonneoted fin-

ger 16, the free end of which is adapted to be
adJustod to and from the terminal 17 of the
main oathode 4 to form an a,d,]ustable spark-
gap. : 69 -_
The foa,ture of an auxiliary cathodeln con-
nection with a gas-producing substance i1s
common to a- number of prior ray-tubes, the
object being to prevent too great an attenua- .
tion of the gas within such ray-tubes during 65
continued use by automatically supplying
cas from such gas-producing substance to

_ compensate for anundueincrease in the stage

of attenuation. -
In praotloa,l use a regulation of the degree 7o

| of attenuation within the ray-tube to meet

any particular condition or requirement in
the use to which the ray-tube is applied is ef-
fected by a manual adjustment on the part.

-of the operator of the spark-gap between the 75

finger16 and the cathode- terminal 17, hereto-
fore described.

When through long contmued use, pro-
longed inactivity, and the like the atmos-
phere in the ray-tube becomes overattenu- 3o
ated, such overattenuation e¢an be overcome
with the present arrangement in a rapid and
convenient manner by connectmg the nega-
tive polo of the induectorium directly to the
connecting-eye 15 of the secondary cathode 85
12 until such overattenuation is reduced to

the desired condition.

In the simpler and preferred form of the

present invention the pivoted finger 16,which

forms, in connection with the tormmal 17 the go

wholly upon a momentary connection of the
negative pole of the induetorium with the
connecting eye or terminal 15, as above de- 95

18 18 an auxlllary anode arranged Wlthm

| the subchamber 9 and provided Wlth an ex-
| ternal terminal 19, by which connection is

had in a manual manner with the positive 100

the operator. In the presentinvention suoh
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anode 18 is formed of a metal, such as plati-
num or other equivalent substance, which 1s
adapted to absorb in a gradual manner un-
der the influence of an electrical discharge
portions of the attenuated gaseous atmos-
phere contained within theray-tube togradu-
ally increase the attenuation of such atmos-
phere to the required degree under the con-
trol and judgment of the operator who is en-
abled to stop such absorption by interrupt-
ing theelectrical connection of the secondary
anode 18 with the positive pole of the in-
ductorium.

The deseribed means for attenuating the

atmosphere within the ray-tube is of advan-

tage during continued use of the ray-tube—
such as, for instance, in cases where from in-
attention and the like an overreduction of
the gaseous attenuation has taken place un-
der the use of the auxiliary cathode 12, here-
tofore described. In such cases the present
provision affords a ready, rapid, and efficient
means for increasing the attenuation of the
atmosphere in the ray-tube to the required
degree. In likemanneralikerapid and con-
venient change can be made 1n the condition
of the ray-tube in the different uses of the
same In making successive examinations of
the hand, the pelvis, &ec.

With the active use of the described means
for effecting an attenuation of the atmosphere
of the ray-tube it is material to the rapid
and proper operation of the same that the
pivotal finger 16 of the secondary cathode 12
be swung back into a dormant position, so
that no spark-gap can form between the

point of such finger and the terminal 17 of

the main cathode 4.

The operation of the present invention is
as follows: When it is desired to reduce the
attenuation of the gas within the ray-tube in
a rapid and effective manner, connection is
made in a direct manner between the nega-
tive pole of the inductorium and the auxil-
iary cathode 12 13 by means of the connect-

ing-eye 15, and at the same time the positive |

pole of the inductorium is connected with the
external terminals of the main and secondary
anodes 2 and 3. Connected in the manner
described, the auxiliary anode 18 is entirely
out of circuit and in a dormant condition, the
main and secondary anodes 2 and 3 act sim-
ply as a conductor for the positive flow of
electricity, and the auxiliary cathode 12 13
acts as a eonductor for the negative flow of
electricity and under such flow will give forth

a portion of its contained or occluded gas in |

a gradual manner until the proper reduction
in the attenuation of the gas within the ray-
tube has been attained and involving a pe-
riod of time ranging from one-half a second
to 1wo or more seconds. Where a very grad-
ual reduction is desired, the same may be at-
tained by means of the well-known spark-gap
herein shown and described, and in which
case the direct connection above described
between the positive pole of the inductorium

L
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and the eye or external terminal of the aux-

iliary cathode 12 13 will not be used. Onthe
other hand, when it is desired to increase the
attenuation of the gas within the ray-tube

70

connection is made in a direct manner be-

tween the positive pole of the inductorinm
and the outside terminal of the auxiliary

‘anode 18, and at the same time the negative

pole of the inductorium is connected with the
external terminal 17 of the main cathode 4.
Connected in the manner described, the aux-
iliary cathode 12 13 is entirely out of ecircuit
and in a dormant condition, the main cathode
4 acts simply as a conductm for the negative
flow of electricity, and the auxiliary anode 18
acts as a conductor for the positive flow of
electricity and under such flow will absorb

cas from the interior of the ray-tube to attain

the desired increased attenuation and involyv-
ing a period of time from one to five or more
mmutes

During thenormal operation of the ray—tube
both the auxiliary anode 12 13 and cathode 18

will be out of ecireuit and in a- dormant con-

dition.

Having thus fully described my said inven-
tion, whatI claim as new, and degire to secure
by Letters Patent, 18—

1. In a ray- tube of the character deseribed,
a main tube provided with anode and cathode
terminals, an auxiliary tube provided with an
auxiliary anode-terminal adapted to absorb
the gaseous atmosphere of the ray-tube, sub-
stautmlly as set forth.

9. In a ray-tube of the character described,
a main tube provided with anode and cabhode
terminals, an auxiliary tube, an auxiliary
anode-terminalarranged inthe auxiliarytube,
and adapted to absorb the gaseousatmosphere
of the ray-tube,an auxiliary cathode arranged
within the auxiliary tube, a body adapted to
emit gaseous products arra,nﬂed within the
1nﬂuen ceof suchauxiliary cathode and means
for controlling the discharge thloucrh such
auxiliary anode and cabhode, substan bia,lly as
set forth.

3. In aray-tube of the character deseribed,
a main tube provided with anode and cathode
terminals, an auxiliary tube, an auxiliary an-
ode-terminal arranged in the auxiliary tube,
and adapted tc absorb the gaseous atmos-
phere of the ray-tube, an auxiliary cathode
arranged within the auxiliary tube, a body
adapted to emit gaseous products arranged
within the influence of such auxiliary cath-
ode, and a spark-gap arranged between the
auxiliary cathode and the terminal of the
main cathode, substantially as set forth.

4, In aray-tube of the character deseribed,
a main tube provided with anode and cathode
terminals, an auxiliary tube provided with a
cross-partition, an auxiliary anode-terminal
arranged in the auxiliary tube and adapted
to absorb the gaseous atmosphere of the ray-

tube, an auxiliary cathode arranged within

the auxiliary tube, a body adapted to emit
gaseous products arranged within the influ-
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ence of such auxiliary cathode, and means

for controlling the discharge through such

auxiliary anode and cathode subsmntlally as

set forth.
5. In aray-tube of the character descmbecl

a maln tube provided with anode and c_&thode :

terminals, an auxiliary tube provided with a

cross-partltlon an auxiliary anode-terminal
arranged 1n the auxiliary tube and adapted
to absorb the gaseous atmosnhere of the ray-

tube, an auxiliary cathode arranged within

the aumhary tube, a body adapted to emit:

gaseous products arranged within the influ-
ence of such auxiliary cabhode and a spark-
gap arranged between the aumhary cathode

and the termmal of the main cathode, sub-
stantially as set forth. -

6. In aray-tube of the character descubed --
a main tube provided with anode and cathode -
terminals, an auxiliary tube provided with a

- eross-partition and individual passages from

‘either side of said. partition, an auxiliary an- |
ode-terminal arranged in the_ auxiliary ‘tube |
~and adapted to absorb the gaseous atmos-
phere of the ray-tube, an auxiliary cathode |
arranged within the auxiliary tube, a body |

-
, '
- . m
8 .-!

adapted to emit gaseous products a,rranﬂ'ed-’

within the 1nﬂuence of ‘such auxiliary cath-_

ode, and means for controlling the discharge:

through such auxiliary anode and ca,thode,

-substantlally as set forth.

7. In aray-tube of the character deserlbed

39

a main tube provided with anode and cathode .

terminals, an auxiliary tube provided with a
‘cross-partition and individual passages from
either side of said p&I‘tlthIl an auxiliary an- -

ode-terminal arranged in the auxiliary tube
and adapted to absorb the gaseous atmos-

phere of the ray-tube, an aumha,ry cathode .
40

arranged within the aumhary tube, a body

adapted- to emit gaseous products arranged-

within the influence of such auxiliary cath-
ode, and a spark-gap arranged between -the

-aumhmy cathode and the terminal of the
4y

main cathode, substantially as set forth.
Signed at Chicago, 111111013, thxs 20th day
of June 1902. - |

| THEOD OR FRIEDLANDER

Wltnesses |
HENRY A. NOTT
ROBERT BURNS,
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