TITLE:

A New Design for an X-Ray Tube

AUTHOR(S):
Yoshida, Usaburo; Tanaka, Hideo

CITATION:

Yoshida, Usaburo ...[et al]. A New Design for an X-Ray Tube. Memoirs of the College of
Science, Kyoto Imperial University. Series A 1934, 17(3): 187-188

ISSUE DATE:
1934-05-31

URL:
http://hdl.handle.net/2433/257076

RIGHT:

RPRFHWMIERYKFD bV %
Al

KURENAI

Kyoto University Research Information Repository



A New Design for an X-Ray Tube
By

Usaburo Yoshida and Hideo Tanaka

(Received 20. April 1934)

Abstract

A new type of X-ray tube with double targets is described.

The X-ray tube whose construction is described below is initially
‘designed’ for the purpose of taking stereoscopic micro-radiographs ;
but it'may be used also for X-ray spectroscopy and crystal analysis.
The tube'is a gas-ion type, consisting essentially of two electrodes
standing in the tube at a certain distance apart and opposite each
other; Fach of these two electrodes serves alternately as the cathode
and the target when the current is passed through them from a
transformer which is earthed at its middle; and thus its function is like
that of a double target tube. )
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. ... The. construction of the tube is shown schematically in Fig. 1.
In this figure X, and 7%, two aluminium rods, are the two electrodes
described above.. At the ends of these two electrodes are respectively
attached rigidly two plates of any metal that is suitable for targets,
such as molybdenum or tungsten. The faces of the targets ./ and
75 are made plane and. parallel in the present case, but they may be
made . slightly .concave whenever we want. Three metal parts A, 5,
and B, are connected by two glass tubes G, and G, of proper size.
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B, and 7B, hollow double walled brass cylinders, serve as water
reservoirs to cool the sealing wax joints around the reservoirs, which
are necessary to make air tight, and also the electrodes 2 and .,
which are fitted tight to pass through the cylinders of the reservoirs.
Another metal part A4 is so constructed that it is a hollow double
walled brass cylinder except at its lower side, where two aluminium
windows are provided to let the X-rays starting at the targets /7
and /75 emerge. By the aid of two side tubes, not shown in the
figure, running water is made to pass through the hollow space of
the double walled brass cylinder; this serves to cool the whole of A4,
and the sealing wax joints cementing the glass tubes G, and G, to
this metal part. Another side tube /2, for evacuation, is brought out
from the inner discharge space to the outside by piercing through
the hollow double walled cylinder, as is shown in the figure.

The two water reservoirs ), and 5. which are electrically con-
nected to the two electrodes /A, and R, respectively, are insulated,
and the central metal part A is connected to the earth. When two
terminals of a centrally earthed transformer are connected to /5, and
B, respectively, the X-rays issue from the two targets /7 and 773,
with proper evacuation. This tube can also be made to function with

a transformer earthed at one of its terminals, by simply connecting
this earthed terminal of the transformer to the earthed metal part 4
and to either one of the water reservoirs /3, B, at the same -time.
But in this case the X-rays are generated only at the earthed target.

As this X-ray tube has two separate targets, it can act for two
ordinary tubes having a single target. Though only one pair of windows
is shown in the figure, another pair may be easily prepared at the
opposite side, by a simple reconstruction of the metal part A. Thus
at least four different experiments can be done at the same time with
one tube. Another merit of this tube is that it does not need any
rectification of the electric current, thus obviating expensive accessories
and in some cases much trouble.

The X-ray tube described above is initially designed to be used
in stereoscopic micro-radiography as was stated before. - The X-rays
starting at two separate targets illuminate the specimen to be examined
from different directions as is essential for stereoscopic radiography.

In conclusion, the writers’ sincere thanks are due to the Hattori
Hoko Kai for their grant given to one of the writers (U.Y.), with
the aid of which this research was accomplished.





