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- My invention relates to tubes such as are
employed in wireless telephone and tele-
graph circuits and more particularly to a
method of treating tubes in order that they
may be thoroughly evacuated without dan-
ger of damaging the tubes.

In treating tubes of the character herein
disclosed, it 1s desirable to heat the tube and
also the elements contained therein during
the evacuating process in order to drive oft
from the tube elements, the gases contained
therein and also to render the evacuation of
the tube more complete and readily accom-
plished. el

When a tube of the character herein dis-

closed is heated, as above explained, the glass
portion of the tube is liable to become soft
and ductile and in many cases will collapse
due to the atmospheric pressure on the .out-
side of the tube. The metal cylinder of the
tube also becomes hot and in many cases
will be damaged by ozidation during the
evacuating process. ‘
The object of the present invention is to

25 provide 'a method of and apparatus for
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thoroughly evacuating the tube without dan-
ger of collapse of the glass portion thereof
and without noticeable oxidization of the
metal cylinder employed. ,

One of the features of the invention is the
provision of a heating coil within which the
tube is arranged to be placed during the
evacuating process whereby the tube may be
heated to accomplish the purposes above re-
ferred to and the further provision of means
whereby the air surrounding the tube may
be evacuated, and the pressure so reduced as
to avoid the injurious effects above Tre-
ferred to. ‘

It is believed the further disclosure of the
invention will be most readily understood
from a detailed description thereof taken in
connection with the accompanying drawing
which diagrammatically indicates one form
of tube, the coil for heating the tube during
the evacuating process and the manner of
enclosing the tube in an air tight chamber
during the evacuating process from which
the air may be evacuated as the air and
other gases are evacuated from the interior
of the tube. :

Referring now. to the drawing: 10 indi-
cates one form of tube with which the pres-
ent invention may be employed advanta-
geously. This tube consists of the usual stem

11 through which extend the conductors 12
leading to the cathode and the elements 13
which support the grid within the cylindri-
cal plate 14. The stem 11 in the jinished
tube is adapted to be received within the

- usual tube base, the whole tube structure be-

yond the upper end of the cylinder 14 being
sealed by means of a glass cylinder or
tube 15. - :

" At 16 is shown a base of glass or any other
desired substance. Extending through the
base 16 are the terminal leads or conductors
17 to which may be secured by means of the
binding posts or clamps 18 the terminals 19
and 20 through which current may be sup-

plied to the cathode and grid of the tube. -

Kxtending through the base 16 are also. the
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terminals or -conductors 21 to. which are.

joined by means of binding posts or clamps
22 the terminals 23 of the heat coil 24. Coil
24 may be supported by the frame 25 or in
any desired manner. At 26 is indicated a
pipe which communicates with the interior
of the tube 10 at 27 and through which the
gases may be evacuated from the interior of
the tube. : :
- Positioned about the tube structure 10
with its lower or open edge 28 thereof in
air tight engagement with the base 16 is a
bell jar 29. The bell jar 29 is provided at
the upper end thereof with an extension 30
through which the air may be exhausted
from the jar. : '

Before evacuating, the tube 10 will be
placed ‘within the coil 24, as shown in the
drawing, the terminals 19, 20 and 23 being
connected to the binding posts 18 and 22 in
a manner which will be readily understood.

The pipe 26 will also be sealed in the base

16 ‘so as to prevent the passage of air
through the base at this point. The bell

jar 29 will next be placed about the tube and

coil on the base 16. The pipe 26 and the ex-
tension 30 will now be connected to air
pumps -and the evacuating process begun.
During the evacuating process the terminals
21 of the heat coil will be connected across
a suttable source of current in order to heat
the tube and the contents thereof, as above
explained. The cathode and grid may. also
be further heated by joining the terminals
17 to appropriate sources of current.

- Due to ‘the heat generated by the coil 24
the glass. cylinder 15 becomes heated and
often times so soft and ductile that if sub-
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jected to the usual atmospherie pressure it
will collapse or cave in. The plate or
cylinder 14 also becomes heated and under
atmospheric conditions will sometimes be
injuriously oxidized. oo

According’ to the present invention, how-

ever, the air is evacuated from the bell. jar.

99 through the extension 80 at the same
time that the gases are being evacuated from
the tube 10 through the pipe 26. Thus the
density of the air on the outside of the tube
decreases as the vacuum within the tube
inereases so that the glass cylinder 15 and
the metal plate or cylinder 14 are not in-
jured. ’

When the evacuating process has been
completed the current is turned off from
the terminals 17 and 21 and. the tube is per-
mitted to cool. After the tube has suffi-
ciently cooled so as not to be injured by the
stmospheric conditions, air may be admitted
to the bell jar 29 and the jar may be re-
moved from about the tube after which the
tube may be sealed and the base applied
thereto in the usual manner.

Tt will readily be understood that by the
method and apparatus above described the
tube and the elements contained therein may
be subjected to a comparatively high temper-
ature, in order to assist the evacuating proc-
ess without danger of damaging the glass
cylinder of the tube or oxidization of “the
metal plate. By this arrangement a much
more rapid and perfect evacuation may be
effected than is possible by the means previ-
ously employed. o

“While in the drawing and in the above
description but a single embodiment of ap-
plicant’s invention is disclosed, it is to be
understood that many modifications in the
details of the invention are contemplated
and the invention should, therefore, be lim-
ited merely by the scope of the appended
claims. s
“Having described my invention what I
claim as new and desire to secure by Letters
Patent is:

1. In an apparatus for evacuating tubes,

a coil adapted to receive a tube therein, a
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substantially air tight container arranged to
encloge said coil, terminals for said coil ex-
tending through said container and sealed
therein, means for connecting said terminals
to a source of current for heating said coil,
other terminals extending through said con-
tainer and sealed therein, means for joining
the leads from the tube -elements to said
other terminals, means for applying current
to said other terminals, means for evacuat-
ing a tube within the said coil and means
for simultaneously. evacuating said con-
tainer.

9. In an apparatus for evacuating tubes,

1,670,892

a base; a tube heating device mounted on
said base, means extending through said
base, and sealed therein, for heating
said device, terminals separately extending
through said base, and sealed therein, means
for joining the leads from the tube elements
to said terminals, a bell jar adapted to be
positioned on said base about said device,
means for connecting said terminals to ap-
propriate sources of current, means includ-
ing an exhaust connection for evacuating the
said tube, and means including a separate
exhaust connection for simultaneously evac-
uating said bell jar. :

3. Tn an apparatus for evacuating tubes,
a base, a heat coil arranged to receive a tube
mounted on said base, terminals for said
coil extending through said base and sealed
therein, other terminals extending through
said base aund separately sealed  therein,
neans for joining the leads from the tube
clements to said other terminals, a bell jar 85
adapted to be positioned on said: base about
said coil, means for connecting said' termi-
nals to appropriate sources of current, means
including ‘an exhaust connection for evacu-
ating the said tube, and means including:a
second exhaust connection for simultane-
ously ‘evacuating said bell jar. S

4."An apparatus for treating tubes includ-
ing a base plate, a tube support secured
thereto, a tube adapted to be supported by
said support, a heating coil supported by
said base plate and encircling said tube, elec-,
trical conductors extending through sald
base plate and sealed therein, said. con-
ductors extending to elements of said tube,
o container adapted to snugly fit on said
base plate and enclose said tube and coil,
means for evacuating said tube, and reans
for - simultaneously evacuating ‘saicd con-
tainer. o

5. An apparatus for treating tubes includ-
ing' a base plate, a tube standard secured
thereto, a tube adapted to bé supported by
said standard, a heating coil supported: by
said base plate and encircling said tube,
electrical conductors extending through said
base plate and sealed therein, said. conduc-
tors extending to elements of said tube, said
heating coil and said conductors adapted to
be connected to sources of current for heat-
ing and treating said tube, a bell jar ada pted
to fit spugly on said base plate and enclose
said tube, coil and - electrical conductors,
nieans extending through said base plate for
evacuating said tube, and means connected
to gaid bell jar for simultaneously evacuat-
ing the same. S ‘

In testimony. whereof I have signed this
specification. \

65
70
75

80

00

100

110

118

120

‘EARL L. KOCH.



