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This invention relates to anti-cathodes or
targets for Réntgen or X-ray tubes, more
especially to rare metals which are pecuhftrly
adapted for such purpose.

Tt has been recognized for a leng time that

‘the intensity of the X-rays generated in de-

vices of this character is dependent upon the
atomic weight of the anti-cathode or target.
It is well known that the greater the atomic
weight of the target, the (rreatel is the in-
tensity of the X- 1ays emanatmo from' the
target. Kaye has arranged the me‘mls hav-
ing h] gh atomic weights -md which are suit-
able for X-ray targets on the basis of 100
for platinum as fol]ows the values for ura-
nium and thorium belnv calculated:

Uranivm o __ 125
Thorium _ i 120

Tridium oo 98
Osmium. oL o7
Tungsten o _l__ 91
Tantalum________ . 90

Of these metals, gold is unsultable owing
to its low melting point. Platinum, iridium
and osmium are practically eliminated on
account of the scarcity of  these metals.
Uranium and thorium have not been used
heretofore because it has been impossgible to
prepare them in a form suitable for anti-
cathodes.

Many attempts have been made to produce
the heavier rare metals, such as thorium and
uranium, in pure, coherent, metallic form
suitable for targets and for other purposes,
but such efforts have uniformly been unsue-
cessful.” So far as we are aware, no one
hitherto has succeeded in producing these
metals in pure, coherent, metallic form, al-
though the powders of snch metals are well

known. Tt is especially difficult to obtain

metallic uranium in its pure, coherent form
since it oxidizes very readily in the air and
interacts with gases, such as oxygen, hydro-
gen, water vapor, and the like, “with areat
ease.

‘We have recently discovered that various
refractory metals, such as uranium and tho-
rium, may be readily ohtained by flntelma
the substantially pure metal powders in a
furnace of special construction, under suit-
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able conditions. We have also found that, 55
under suitable conditions, these metals may
be produced in this furnace by heating the
hydrides in a high vacuum and at a hlo"h
temperature in such manner as to cause com-
plete dissociation and ultimats sintering to 60
solid, coherent metal with or without the
metal passing through the molten condition.
The furnace is described and claimed in
Rentschler Patent 1,480,301, granted Jan. 8,
1924, on furnaces, and assigned to the West- 65
ing rrhou:e Lamp Company The method em-
ployed in the production of such cohevent
metals and the products obtained thereby are
described and claimed in our copending ap-
plication, Serial No. 432,325, filed December 70
21, 1920, on a method ot sintering metals,
and rxssmned to the Westlncrhouse Lr\mp
Company

Tn accordance with the method set forth,
we generally prefer to mold or compress a
disk or pellet of metal powder, such as ura-
nium or thorium, and place the same in a
crucible or on a sheet of molybdenum or
tungsten which is inserted within a clocely
wound coil in an evacuated chamber. High- 8
frequency current is passed through the coil
which acts as a primary, inducing secondary
currents in the crucible or sheet and the
pressed disk of metal powder, sintering the
same and forming pure, coherent, metallic 85
vraninm or thorium.

Thorium has a melting point in the neigh-
harhood of 2020° to 2030° C. Uranium and
thorium have the highest atomic weights
known, namely 232 and 238.5, resneohvely 40
The mtenmtv of emission of X-raVS from
these metals is in the neighborhood of 20%
to 25% greater than the intensitv of emis-
sion of rays from platinum. We believe
that we are the first to have obtained satis- 95
factory X-ray targets which have atomic
weichts above 200.

X-ray targets of thorium and uramum
are em]nently suitable for ray emission since
their melting points are comparatively high 100
and their atomic weights are among the
hichest known. They are far superior to
the metal tungsten previously in common
nse.

We do not wish to vestrict ourselves to 105
the use of the pure metals alone as X-ray
targets, but we may use alloys or mixtures
of uranium with thorium or either of these
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metals with other metals. If desired, the
X-ray tube may be filled with an inert gas,
such as argon, helium, and the like.

We claim as our invention:

[. Tn an X-ray tube, a target of coherent
metal having an atomic weight between 230
and 240.

2. In an X-ray tube, a target of densge co-
herent metallic thorium.

3. In an Xeray tube, a target of substan-
ti: 1]1\' pure coherent memlhc thorium.

t. An anticathode comprising a coherent
mLtaI having an atomic Wemht between 230
fmd 240.

5. An anticathode comprising coherent,
me{alhg thorium,

6. An anticathode comprising substan-
tially pure, coherent, metallic thorium.

1,825,428

A target for X-ray tubes and the like
COllQlStlllﬂ' partly of a substantially pure, co-
herent metal ha aving an atomic weight above
230.

8."A target for X-ray tubes and the like
consisting 0[ 2 snb%tantzally pure, coherent
metal having an atomic weight above 230.

9. A (‘11‘%1 for X-ray tubes and the like
cousisting partly of substantially pure, co-
.w}cm Ihmluln

10. A target for X-ray tubes and the like
consisting of substantially pure, coherent
thorium.

In testimony whereof, we have hereunto
subscribed our names this 15th day of De-
cember, 1920.

HARVEY C. RENTSCHLER.
JOHN W. MARDEN.
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