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~energy of the rays is lost in their passage
through said walls by absorption. | Further,
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JOHN 0. HEINZE, JR., OF LOWELL, MASSACHUSETTS.

- X=RAY TUBE.

SPECIFICATION forming part of Letters Patent No. 743,718, dated November 10, 1903.
Application filed July 9: 1903. Serial No. 164,775, {(No medel.) |

To all whom 6 may concern: |

Be itknownthatl, JoEN OTTO HEINZE, JI1.,
a citizen of the Unifed States of America, re-
siding at Lowell, in the county of Middlesex
and State of Massachusetts, have invented
certain new and useful Improvements in X-

Ray Tubes, of which the following is a speei- |

fication. |

My invention relates to X-ray tubes; and
the general object of my invention is to pro-
vide an X-ray tube strong in construction and
efficient in operation. | N

The glass bulb of an X-ray tube mﬁ'stljf?s};,ve
a large instead of a small diameter !ih order
that said bulb may have therein ja!stable
working vacuum; but the thicknegssiof the

walls of such bulb to withstand the\atinos-

pheric pressure is 80 great tha‘i}a_mﬁsﬁ?ﬁf the

as the energy of X-rays'at any dis@i&ndei’mjm
the ‘anode varies inversely as the{ square’ ot
that distance the smaller the diameter of the
bulb the greater the ease With,'jwhicﬁ-\the rays
pass through the walls of said bulb, and hence
the greater the resulting intensity of the rays
radiated., Still further, as the radiating-sur-
face of said bulb is that of a hemisphere in

front of the face of the anode the rays, unless
In
short, the bulb of an X -ray tube should be

controlled, radiate in many directions.

strong in construction, of large diameter, be
thin, and have a small radiating-surface.
Now the particular object of my invention
is to provide an X-ray tube that fulfils these
requirements, and I accomplish this object
by the use of what constitutes the novel fea-
ture of my invention—namely, a reéntering
portion of the radiating-wall of the bulb.
In the drawings illustrating the prineciple
of my invention and the best mode now known
to me of embodying that principle, Figure 1

is a longitudinal vertical section, and Fig. 2

is an elevation atright angles to said section.

The X-ray tube A has an anode ¢, a cath-
ode ¢, and other elements well known and
usually found in an X-ray tube. b is a re-
entering portion of the radiating hemispher-

~ical wall b of the bulb of said tube, lying in
so frout of the face ¢®of the anode ¢ and cut off

' [ 3
reinn,

reéntering portion B isformed by heating the
desired portion of said walls constituting said
radiating-surface b, said portion then being
“drawn”or ‘“‘sucked” in by the glass-blower.
When so drawn, it becomes dome-shaped, its
thickness diminishing from that of the bulb
to one of extreme thinness in the portion b
near said anode and across the X-ray paths.
~ In practice I have made the diameter of
the bulb from eleven to twelve inches, the
thickness of the main walls one-eighth of an
inch, and the thickness of the exposed dome

| portion b’ less than one one-hundredth of an
i inch.

For convenience the axis s s of the
dome B isatright angles to that of the anode-
stem; but it may be at any other angle, pro-

vided said dome lies in the anode’s field of.
While the shape of

bombardment Y 6 0 Y.
said domeB iseasily ‘‘blown” and resultsin
the strongest non-collapsible construction,yet

I do not wish to limit said reéntering portion

Go
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B to that shape, for any shape whereby a -

small portion of the main radiating-walls,
thick or thin, can be brought closer than the
main walls of the bulb to the anode will em-
body my invention. |

The operationof my invention is as follows:

75

When a current of electricity passes fromthe

ancde o to the cathode a', X-rays are gen-
erated at the anode ¢ in the well-known man-
ner and radiate in all directions, impinging
the hemispherical walls of the bulb 0 0 b in

| front of the face ¢® of the anode a. The

walls D b b being thick and at a considerable
distance from the anode a, most of the X-rays
areabsorbed,said hemispherical-wall portions
forming practically a shield against the out-
ward passage of said rays; but these rays,

striking the top portion b’ of the dome B and

having at that distance from the anode, say,
fourtimesthe energy they would haveattwice
that distance—say at the main walls of the

| bulb—readily pass through the top b’ of the

dome B and have increased intensity—that
is, their original intensity is but slightly re-
duced. This wounld betrue if the dome were
even of the samethickness as the main walls
of the bulb. Now if in addition tothe near-
ness of the top U'of the dome B to the anode

| a said top portion is reduced in thickness,

by the plane Y Y containing said face. Said | so that it is very thin, plainly very little en-
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ergy is absorbed in the paSsa-ge of said rays | nese than the thlckness of the rac11at1nﬂ'-walls

through said dome and the resulting intensity
of the X-rays is still further increased. In
fine, by means of my invention 1 have an X-
ray tube in which there is a stable working
vacuum and with which there is radiated

from a limited area X-rays having greatlyin-

creased intensity.

Having described my invention and desir-
ing to claim the same in the broadest man-
ner legally possible, what 1 claim 1s—

1. In an X-ray tube, an anode; a cathode;
and a bulb, having a reéntering portion of its

~wall, pro,]eetmn into the field of bombardment

15
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of the anode.
2. In an X-ray tube, an anode; a cathode;

a bulb, having a reéntering portion of its ra-

diating-walls, projecting into the field of bom-
bardment;

that portion nearthe anode thinner in thick-

sald reentering portion having |

of said Dbulb.
3. In an X-ray tube, an anode; a cathode;

and a bulb, having a dome-shaped reéntering
portion of its radiating-walls, projecting into
the field of bombardment of the anode.

4. In an X-ray tube, an anode; a cathode;
and a bulb, havinga dome- shaped reentermﬂ'
portion of 1ts radiating-walls, projecting 1]11:0
the field of bombardment of the anode and
having the thickness of the portion of said
dome near the anode, thinner than that of the
radiating-walls.

In testimony whereof I affix my swnature |

m presence of two witnesses.

JOHN O. HEINZE, TR.

Witnesses:
ALICE MURRAY,
ANNA E. WISE.
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