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' The present invention relates to the main-
tenance of a desired pressure in a device,
such as a mercury arc rectifier, for example,
in which small amounts of gas are evolved

ogeration. . :

A mercury arc rectifier preferably should
be operated with a gas pressure less than
about 0.005 to 0.01 m. m. of mercury. Large
power rectifiers which usually re(}ﬂire large

arge elec-
trode masses are apt to give off gas gradu-
ally during operation so that the vacuum be-
comes progressively poorer. When the gas
pressure exceeds a permissible value the vacu-
wm pump again must be put into operation in
order to reduce the gas pressure to the re-
quired value. As there are no reliable auto-
matically operating devices which are re-
sponsive to such small gas pressures, the state
of the vacuum of a power rectifier must be
continuously supervised by an attendant.
Obviously this necessity for continuous su-
pervision of the rectifier is disadvantageous

and contrasts unfavorably with the opera-
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tion of other electrical devices, such as trans-
formers, in the station in which the rectifier
is employed, ‘

Tt is the object of my present invention to
reduce the supervision required for the oper-
ation of large rectifiers, that is, to provide
an arrangement whereby automatic service-
less operation for relatively long periods of
time is secured.

In accordance with my invention, the de-
vice in which a good vacuum is to be main-
tained is continuously exhausted by an ex-
haust means having no moving mechanism,
and hence re({)uiring no supervision, and the
gas removed by this means is received by an
exhausted space of relatively large capacitfl,
thereby permitting operation for relative
long periods before the pressure in the large
capacity space becomes too high to permit of
further operation.

The accompanying drawing illustrates
somewhat diagrammatically an installation
for carrying out my invention. In the draw-
ing a mercury arc rectifier 1 is connected by
a conduit 2 to the exhaust tube 3 of a vapor
jet pump which in turn is connected to a con-

duit 4, 4’ whereby the exhausted gases are

conducted to a container 5 having a mate-
rially larger cubical capacity than the mer-.
cury arc rectifier 1. :

The vapor exhaust device may assume vari-
ous forms and may be constituted of a single
pump or several pumps used in combination.
The drawing shows a pump which comprises
a receptacle 6 containing a body of mercury
7 which is heated by any convenient means,
as for example, by electrical induction from
a primary winding 8. This primary winding

58

(1]

is inductively interlinked with the mercury,

constituting the secondary, by a magnetic
core 9 as indicated. Communicating with the
receptacle 6 are two ducts 10 and 11 which
communicate at the opposite ends with the
exhaust tube 3. In t%e drawing which is
merely diagrammatic these ducts terminate
at the lower inclined surface of the tube 3
but, of course, they may be of any other ad-
vantageous construction. . Surrounding the
exhaust tube 3 is a suitable cooling means,
such as the water jacket 12, which is pro-
vided with an inlet tube 13 and an outlet
tube 14 as indicated. When the mercury is
heated and vapor rises through the ducts 10
and 11, gas is drawn from the device 1
through the conduit 2 and accumulated in
the conduit 4 in accordance with the now well
understood method of operation of vapor of
condensation pumps. Mercury vapor 1s con-
densed during this operation and the glob-
ules of condensed mercury are returned to
the receptacle 6 by a conduit 15. The duct
10 will convey gas taken from the conduit 2
in a relatively good vacuum and deliver it to
the exhaust tube near the'terminal of the
duct 11 at a pressure of about 0.2 m. m.
where it is further raised to a pressure of
about 80 to 50 m, m.

Included in the conduit 4, 4’ is a valve con-
stituted by a receptacle 17 containing a quan-
tity of mercury 18 into which the end of the
tube 4 dips. When the gaseous pressure in
the conduit 4 has become high enough to
overcome the pressure of the mercury sur-
rounding the lower end of this conduit, the
mercury will be displaced and some of the
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gas will flow into the large vacuum con-
tainer 5.

The mercury v;rlsltf)or pump requires no su-
pervision and will operate continuously to
exhaust small amounts of gas given otg by
the rectifier 1 during operation.. These gases
are accumulated at & higher pressure in the
conduit 4 as already described and fed in-
termittently into the tank 5 until the pressure
in the tank becomes so high that no more gas
can escape from the conduit 4. In other
words the system will operate until the pres-
sure in the conduit 4 becomes high enough to
be in equilibrium with the pressure which is
delivered by the vapor pump, without being
relieved by escape into the tank 5. It then
becomes necessary to again exhaust-the tank

-5, for example by starting into operation a
‘vacuum pump 19 and opening a valve 20 in

the conduit 21 which connects the pump 19
with the tank 5. When the tank has been

-re-evacuated, the valve 20 is closed and the

pump 19 is stopped. In the drawing the

-valve 20 has been shown as being operated
_electromagnetically but, of course, in some

cases manual operation may be preferred,

‘the operating magnet then being omitted.

An asutomatic contact manometer 22 has
indicated, wherepy
the exhaust pump may be automatically put
into operation when the gas pressure in the

-tank 5 has risen to a predetermined value.

The mercury column in the manometer then

"will complete an electric supply circuit 23,

thereby opening the valve 20 by a magnet 24
and starting the electrically driven pump 19,
Suitable relay devices, of course, may be used
as well understood in the art.

As the size of the tank 5 can be made rela-

tively large as compared with the size of the
rectifier 1, (as indicated by its being shown
as broken} » the system will operate for a
relatively long period without supervision.
- When the tube 4 is made of barometrie
height, that is, at least 760 m. m. then in case
the tank 5 is opened, or for any reason loses
its vacuum, no air still can reach the rectifier
as the mercury cannot rise higher than 760
m. m. in the tube 4.

‘What I claim as new and desire to secure by
Letters Patent of the United States is :—

1. A vacuum apparatus com rising the
ich a high
vacuum is to be maintained and in which
small amounts of gas are apt to be evolved,
means for continuously exhausting gas from
said receptacle, a container of larger capacity
than said receptacle connected to receive gas
from said exhaust means and a valve for pre-
venting the back flow of gas from said con-
tainer. :

2. The combination of a mercury arc de-
vice, means for continuously exhausting gas
therefrom, a container of larger capacity
than said receptacle connected to receive gas

.the flow ofp gas to said tank but
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from said exhaust means, and means for pre-
venting the back flow of gas from said con-
tainer to said arc device.

3. The combination of s mercury vapor
rectifier, a condensation pump connected
thereto, a tank having a larger volume con-
tent than said rectifier and connected to re-
ceive gas from said condensation pump, a
mechanical pump for evacuating said tank
and a mercury seal located between said con-
densation pump and said tank permitting
preventing
flow of gas in a reverse direction.

4. The combination of a vapor condensa-
tion pump, a mechanical pump, a container
connected between said pump, a mercury
seal arranged to permit the flow of gas only
in one direction between said condensation
pump and said container, and means arranged

to open the connection between said container

and said mechanical pump when the pressure
within said container has attained a prede-
termined value.

In witness whereof, I have hereunto set
my hand this 31st day of May, 1924.

CHRISTIAN KRAMER.
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