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To all whom it may concern.:
Be it known that I, IRwiN W. HOWELL, a

citizen of the United States, residing at New-

ark, in the county of Essex, State of New Jer-

sey, haveinvented certain newand useful Im-

provements in Roentgen-Ray Tubes, (Case

No. 635,) of which the following is a specifi-

cation.

My invention relates to vacuum or Crookes
tubes, such as are used for the generation of
Rcentﬂ'en rays, and has for its obJect to pro-
vide a tube which will readily adapt itself to
the automatic regulation of the vacuum. To
that end 1 apply to any ordinary vacuum-
tube a third terminal arranged to afford an
auxiliary or regulating discharge-path In
shunt to the main discharge-path and in the
In practice -1

ing with the vacuum-bulb proper and there-
fcre having a common vacuous space at or
near one end of the bulb. The third termi-
nal passes through this auxiliary tube, and

in it is contained a volatile salt, such as hy-

drate of potash or other suitable gas-produc-
ing agent, through which the shunt discharge
passes. Adjustable vacuum -tubes of vari-
ous descriptions are now well known; but so
far as I am aware there is novelty in a tube

‘having main and shunt discharge-paths in a

COmMMmOon vacuous space as distinguished from
main and shunt discharge-paths in separate
non-communicating vacuunms. There are also,
further, more speclﬁc features of novelty in
thearr anﬂ'ement and construction of the tube,

~ have found give excellent results in practice.
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The accompanying drawing shows a _tube
in which my 1nvent10n 18 embcdled In it,

A is the main bulb or body of the tube, from

which an extension B is blown, containing a
concave disk of aluminium, such as 1s usu-
ally employed as a cathode in these devices.

C is the inclined piece of platinum-foil,
which is ordinarily employed as an &ncde
and H is the usual sealing-o ' tube of n‘reeter
or less length. |

Gisa ccmparatwely small a,uxﬂmry tube
at one end of the main tube, containing a
volatile salt, such as hydrate of potash, serv-

ing as a source of vapor for lowering the vacu- |

um in the tube when necessary, although

many other forms suited for the practice of

the invention are now well known in the art.

The bulb A and tube G communicate in &
common vacuous space and are arranged so
that the discharges from C direct to K and
from C through the third terminal I take
different dlstmct paths through this space.

The circuits of the appar atus are as illus-
trated.

D K are respectively the main pceltwe and
negative terminals of the tube, communicat-
ing with the anode and cathode.

T is the shunt or third terminal, sealed
through the glass of the auxiliary tube G.
In series in the shunt-circuit is an ad just-
able air-gap S, by which the resistance of the
shunt-path may be determined.

The action of the tube, so far as under stocd
is as follows: In normal operation so long as
the vacuum is maintained at the proper point
practically no current passes through the
shunt-path. It is well known that in the oP-
eration of these tubes the vacuum tends to
rise. When this oceurs, the resistance to the
passaﬂe of current through the main dis-
charge-path also rises, and this causes more
current to pass through the shunt. This cur-
rent flows through the potash or other mate-
rial in the extensrcn G and volatilizesit, liber-
ating a gas or vapor which passes into the
main portlcn of the tube and reduces the
vacuum. As soon, however, as the vacuum

| is sufficiently reduced to permlt the passage

of current through the tube the current-flow
in the shunt is reduced or ceases until upon
the rising of the vacuum the current again
flows thrOUﬂ‘h the salt.
tomatically “carried out during the life of the
tube. At starting, when the tube is cold and
the vacuum is high, it is sometimes desirable
to approach the terminals of the Sp&lk- ap
S, so that considerable current flows in the

| shunt thus lowering the vacuum in the tube;

but as soon as this occurs the gap S 18 ex-
tended, so as to present a higher resistance.
What I claim as new, and desire to secure
by Letters Patent of the United States, 18—
1. The art of regulating the vacuum in a
Roentgen-ray tube, “which consists in passing

a current prcpcrtmned tc the resistance of
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the tube through a suitable salt in the vacu-

ous inclosure, aud thereby wvolatilizing the

salt In accordance with the degree of vacuum
desired. |

2. A vacuum-tube having in shunt to the
maindischarge-path, aseeond discharge-path
through a gas-producing agent in the same
vacuous space with the main discharge-path,

and serving to regulate the vacuum in the |

mmn bulb, as set fmth
. Anadjustable vacuum-tube having main
dlSthLl‘“‘B terminals, a comparatwely small
auxiliar y tube at or near one end of the main
bulb containing a gas-producing agent,and an
auuhdl‘y d1sehm‘ﬂe terminalin SEle tube said
main bulb and ﬂmuhm"y tube communicat-
Ing in a common vacuous space, as set forth.
4. An adjustable vacuum-tube affording
main and shunt discharge-paths through dif-
ferent distinet courses in a common vacuous
space, and a gas-producing agentin the shunt

594,156

discharge-path which acts to lower the resist-
ance of the main discharge-path upon an in-
crease of current in the shunt.

5. An adjustable vacuum-tube having a
main bulb A provided with discharge- terml- |

nals C and E, a tube G, commumemtmn‘ with
bulb A, and an au_uhary terminal I, in tube

@&, as set forth.

6. A Roentgen-ray tube comprising a main
bulb. A, prowded with a concave disk elec-

trode B, and an inclined piece of foil C to be
“bombarded with suitable terminals, and an

extension ( for a volatile salt, with a third

terminal ¥ sealed through the glass.

In witness whereof I lnve hereunto set my
hand this 24th day of August, 1897.

IRWIN W. HOWELL.

Witnesses: |
WM. H. MEADOWCROTT,
CLARENCE T. VAN DEREN,
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