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such heat as may be generated in the rheo 
10 stat will be quickly dissipated and whereby 
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Our invention relates to liquid rheostats 

for use in control systems for electrical ap 
paratus, and it has special relation to the 
construction and arrangement of the vari 
One object of our invention is to provide 

y and relatively compact structure 
of the above-indicated character, whereby 

the temperature of the liquid or electrolyte 
may be reduced to any desired degree. 
Another object of our invention is to plo 

vide a rheostat in which the hottest liquid 
15 will pass through the cooling tower, there 

by securing maximum cooling results. 
Another object of our inyention is to pro 

vide a liquid rheostat in which Some of the 
volume of the cooling tower may be utilized 

20 to increase the main-tank or reservoir capac 
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ity, thus saving considerable space, which 
may be utilized for other purposes. This saving of space is important because liquid 
rheostats of this character are usually em 
ployed in the cabs of electric locomotives or 
other limited spaces. - 
Another advantage of our invention is 

that it decreases the head against which the 
electrolyte-circulating pump is required to 
operate. 
Another advantage is that all of the over 

flow or excess liquid in the electrode-coil 
taining compartment is passed through the 
cooling tower and, therefore, the liquid may 
be safely utilized at a mean temperature 
somewhat higher than is possible in liquid 
rheostats known in the prior art. 
Our invention may be best understood by 

reference to the accompanying drawing, the 
single figure of which is a semi-diagram 
matic view of a liquid rheostat constructed 
in accordance with our present invention, 
one side wall being removed to make the 
illustration more easily understood. 

Referring to the drawing, the structure 
shown comprises a liquid rheostat having 

?? a casing 1, preferably of rectangular form, 
which is provided with horizontal parti 
tions so that the lower portion constitutes 

50 a storage reservoir 2, the middle portion : 
cooling tower 3, and the upper portion an electrode-containing compartiment 4. 
An electrolyte or liquid-circulating Ol' 

part of the casing 1, while an air-circulating 
device 6 is connected to one side of the cool ing tower 3. 
The compartment 4 is provided with a 

plurality of suitable electrodes 7, and con tains abody 8 of liquid or electrolyte in 
which the electrodes may be immersed to any desired degree. 
In order that the amount of liquid in 

the compartment 4 may be increased or de 
creased, we provide, at one side of the com 
partment, a Weir 9, preferably comprisin plurality of pivotally mounted individually 
Q) collectively movable shutters 10, and op 
erating mechanism 11 therefor. This weir 
or discharge-valve 9 is not of our present in 
Yention but is fully set forth in application 
Serial No. 417,533, filed October is, 1920, and assigned to the Westinghouse Electric and Manufacturing Company. 
The cooling tower 3 embodies a series of 

suitably-mounted inclined trays 12, several 
ly having a plurality of vertically extend 
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ing partitions or guide memberš 13, the 
trays being arranged to discharge electrolyte 
from the lower end of each tray through 
an Opening 14 to the upper end of the tray 
next below it, in accordance with a familiar practice, as indicated in the drawing. The 
electrolyte that is discharged from the bot 
toln tray falls through an opening 14a into 
the reservoir. 2. 
The pumping means 5 preferably coln 

prises a motor-driven centrifugal pump 15, 
Which communicates with the bottom of the 
reservoir 2 through a pipe 16 and with the 
botton of the compartment 4 through a pipe 
17, whereby a constant flow of electrolyte 
from the reservoir 2 into the compartment 
4 is maintained. ... . . 

For producing a suitable circulation of 
air, the blower 6 of any suitable type, pref 
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erably driven by an electric motor 19, is 
provided to force a predetermined quantity 
of air through a conduit 20 into the bot 
tom of the cooling tower 3, and thence up 
Wal'dly through the cooling tower 3 and the 
compartment 4, as indicated by the arrows, 
and out of the rheostat through any suit 
able opening, or conduit such as a pipe 21. 
The current of air, in being forced through 
the cooling tower 3 and the compartment 4. 
materially reduces the temperature of the 

pumping means 5 is attached to the lower electrolyte, and thus, the necessary size of 
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the cooling tower may be considerably less 
than would be required if such additional 
ventilating means were not employed. 

In operating the rheostat, the air-circulat 
ing device 6 and the pumping means 5 are 
started and maintained at a practically con 
stant speed. The pumping means 5 forces 
the electrolyte from the reservoir. 2 into the 
compartment 4, where it is maintained, at 
any level desired, by means of the weir 9, 
as more fully set forth in the above-identi 
fied co-pending application. The excess liq 
uid that is pumped into the compartment 4 
is permitted to escape or overflow, by reason 
of the position of the shutter's 10, through 
the weir 9 and into the cooling tower 3 
through the opening 22, and thence into the 
reservoir 2. 
We have thus provided a liquid rheostat 

which occupies a relatively small space and 
provides a maximum cooling effect for the 
electrolyte with a minimum expenditure of 
power for circulating the electrolyte. 
While we have shown our invention in a 

preferred form, it is apparent that minor 
imodifications may be made in the arrange 
ment of the apparatus without departing 
from the spirit thereof. We desire, there 
fore, that only such limitations shall be im 
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posed as are indicated in the appended 
claims. 
We claim as our invention:- 
1. A liquid rheostat comprising an elec 

trode-containing compartment, a cooling 
tower located at a level below the compart 
inent and provided with t'ays adapted to 
cool the liquid, a reservoir located below the 
tower and adapted to receive the cooled liq 
uid, and pumping means whereby liquid may 
be pumped from said reservoir into said 
compartment. 

2. A liquid rheostat comprising an elec 
trode-containing compartment, a cooling 
tower located at a level below the compart 
ment and provided with trays adapted to 
cool the liquid, a reservoir located below the 
towel and adapted to receive the cooled lic 
uid, pumping means whereby liquid is 
pumped from Said reservoir into said con 
partment, and an airº-circulating device con 
nected to the cooling towel whereby a cur 
rent of air may be forced through the cool 
ing tOWer. 

lin testiimony Wilhereof, we have hereunto 
subscribed our namnes this 30th day of Octo 
ber, 1923. 

CHARLES C. WHITTAKER. 
DONALID C. WEST. 

40 


