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To all whom 1t may concern: f .

Be it known that I, Hereerr W. CHENEY,
a citizen of the United States, residing at
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented certain

new and useful Improvements in Liquid
Rheostats, of which the following is a full,

- clear, and exact specification.

10

15

My invention relates to liquid rheostats.

The present application is a division of
my co-pending application “Serial No.
555,624, filed April 15, 1910. '

Liquid rheostats of large size require con-
siderable power for their operation. I there-
fore propose to provide power-operated
means for operating the liquid rheostat,

~ there being a number of novel features both
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in the rheostat proper and its operating
means. By reason of these new features, the
operator has his physical labor materially
lightened and the size of the liquid rheostat
proper is much reduced. Moreover, In case
the rheostat is used for polyphase systems,
its structure provides for preventing or

counter-acting any tendency toward unbal- |

ancing. _
The various novel features of my inven-

tion will be apparent from the description

and drawings, and will be particularly
pointed out in the claims. | -

Figure 1 is a diagrammatic view showing
my improved liquid rheostat connected for
controlling the resistance of the secondary
circuit of an induction motor; Fig. 2 1s a
plan view of a liquid rheostat constructed
in accordance with my invention; Fig. 3 1s
a section on the line 8—3 of Fig: 2; and
Fig. 4 is a detail view taken substantially on
the line 4—4 of IF1g. 2. S

The device to be controlled is here 1llus-

~ trated as a three-phase motor 8 having its
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primary supplied from a suitable source of
alternating current, and its wound secondary

connected to the plates of a liquid rheostat -

18 constructed in accordance with my 1n-
vention. The resistance of the rheostat 1s
varied by adjusting the level of the liquid
therein ‘by varying the height of one or
more overflow pipes or weirs 14, the liquid
overflowing into a tank 15; from which 1t 1is
pumped, as by a motor-driven centrifugal

- pump 16, into the rheostat 13. This con-

tinuous ecirculation of the liquid, which 1s
preferably acidulated water, reduces the

| temperature of the rheostat and enables a

much smaller rheostat to be used for the
work than could otherwise be used. The
weirs 14 are operated by an air engine 17,

suitable source 18. The engine is provided
with an oil lock 19, which prevents its acci-
dental movement. If desired, the o1l lock
may be omitted, or a suitable dashpot or
cataract may be substituted for it. The di-
rection and extent of the movement ot the
air engine are controlled by the master con-
trol lever 20. -
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| air under pressure being supplied from any
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The rheostat 13 has a casing 21, which is

preferably provided with four interiorly
projecting abutments 22, 23, 24, and 25.

 This casing may be made of any desired ma-

terial, concrete being especially suitable.
Water is supplied to the casing through the
inlet pipe 26, which extends from the pump
16, enters the rheostat near the top, and

' passes downward almost to the bottom be-
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tween the abutments 23 and 24. By this

means much obnoxious splashing is avoided.
In the arrangement shown there are two
overflow pipes or weirs 14, these being lo-
cated respectively between the abutments 22
and 23, and 24 and 25. The abutments pre-
vent the passage of the liquid directly from
the inlet pipe to the overflow weirs. The
weirs 14 are swung by lihks 27 from arms
08 fixed on a shaft 29, the latter peing prei-
erably supported in bearings 30 on the cas-

ing 21. The shaft 29 is rotatable by the
air engiie 17, through suitable connecting

| mechanism. The downward movement of

the weirs 14 is limited by codperating shoul-
ders 31 and 312, so located that the level of
the water in the casing 21 is always sufli-
ciently high to cover the lower ends of the
rheostat plates 32. These rheostat plates 32
are suspended from two bars 83 which ex-
tend lengthwise across the casing 21 near 1ts
top. The bars 33 are preferably ot wood or
other insulating material, though they may
be of conducting material 1f other suitable
provision is made for insulating the plates
29 from one another. There are four plates
32, the two outer plates being connected to-
cether and to one lead from’ the secondary
of the motor 8, and the two inner plates be-
ing connected to the other two leads respec-
tively. The distance between the various

| plates 32 is adjustable so that the resistances

&80

85

90

95

100

105



10

15

20

25

30

39

40

45

o0

oo

60

65

=

of the several phases of the secondary cir-
cuit of the motor may be made cqual. Tt is
evident, and is found to be the case in prac-
tice, that this equality is obtained by making
the distance between the two inner plates
less than that between either inner plate
and the adjacent outer plate. Thus unbal-
ancing of the system is avoided. Near the
top on both sides of the inner plates 32 and
on the immer sides of the outer plates 32
there are mounted auxiliary plates 34 which
have horizontal portions 35 and vertical por-
tions 36. The vertical portions 36 increase
extra proportionately the effective superfi-
cial condueting area of the plates 82 to
which they arve attached as the water level
in the water rheostat approaches its upper
himit, and the horizontal portions 85 which
project from the adjacent sides of ad)acent
plates 32 overlap ecach other quite closely.
as 1ndicated in Mg, 4, so that when the
water level in the rhieostat reaches its upper
limit the main part of the rheostat is in
cffect short-cireuited.

When the handle of the master control
Jever 20 is in the off or uppermost position
and the nmotor 8 1s at rest, the pistons 39
and 40 of the air engine 17 and its oil lock
19 respectively are in their uppermost POSI-
tion, the valves 43 and 44 of the ajr engine
and 1ts lock respectively are in their middle
or closed position, and the weirs 14 are in
their lowermost or maximnm resistance 1 O-
sibions.  The pump 16 may be either in mo-
tion or at rest, but should be set in motion
before starting the motor 8. To start {he
motor, 1ts primary circuit is closed, as by
the switch 11. Then the master control
lever 20 is moved downward. This move-
ment 1s communicated, through the link 56.
the floating lever 57, and the lnks 58 and
oY, to the valves 43 and 44, moving said
valves in a counter-clockwise direction to
admit air pressure from the source 18 to the
space above the piston 39 ¢f the air eneine
and to connect the space below such piston
to the atmosphere throneh the exhaust 60,
and to onen the valve 44 to ullow oil to pass
from the space below the piston 40 to the
space above such piston. The rate at which
1t may pass is determined by the extent of
the opening of the valve 44: ‘and also, 1 we-
sired, by a screw 440 by whieh the maximum
rate may be set. The pressure above the
piston 39 now moves such piston and the
harts connected therewith in a downward
direction, this movement being transmitied
from the piston rod 41 through the arm 28,
shaft 29, and links 27 to raise the weirs 14.
This raises the level of the water in the
rheostat and decreases the resistafice in the
secondary circuit of the motor 8, thereby
Increasing the speed of the motor. The pis-
ton rod 41 in its downward movement also

moves downward the left hand end of the
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floating lever 57, thus gradually closing the
valves 43 and 44. The distance which the
piston rod <41 must move in order to close

. the valves 43 and 44 and stop the movement

ot the rod, depends upon how far the master
control lever 20 has been moved from its off
position; for, for cach position of the con-
trol lever 20, there is a corvesponding ulti-
mate position for the piston rod 41 and the
parts operated thereby. Thus the level of
the water in the rheostat 18 will rise to a
herght determined by the position of the
lever 20.

1o Increase the resistance of the rheostat,
the lever 20 is moved upward. This move-
ment 1s transmitted to the valves 43 and 44
to admit arr pressure below the piston 39
and to connect the spaces on the two sides
of the piston 40. The air pressure beneath
the piston 39 raises such piston and the pis-

tonrod 41 tolower the weirs 14, thus lower-

ing the level of the water in the rheostat
and 1ncreasing the resistance of the second-
ary circult of the motor 8. The downward
movement of the weirs continues until
either the floating lever 57 is moved to close
the valves 43 and 44 or the shoulders 31
and 31* engage. |

Many modifications may be made in the
precise arrangement shown and described.
and all such which do not involve a de-
parture from the spirit and scope of my
invention I aim to cover in the following
claims.

What I claim as new is: |

1. A Iiquid rheostat for polyphase circuits,
comprising a casing containing liquid, a
plurality of plates immersed in such liguid
and substantially in line with one another,
there being one more plate than there are
number of phases and the two outside plates
being connected.

2. A liquid rheostat for three phase cir-
cults, comprising a casing containing liquid,
tour plates dipping into such liquid and ar-
ranged substantially in line, the two outer
plates being connected together and arranged
for connection to one lead of the three phase
circuit, while the other plates are arranged
for connection respectively to the other two
leads of the circuit. -

3. A liquid rheostat comprising a casing
containing liquid, a plurality of electrically
disconnected plates dipping into the liquid
1n said casing and arranged substantially in
line, and means above the level of the liquid
tor supporting said plates so that the dis-
tance between adjacent plates is adjustable
while the angle between the plates is main-
tamed constant. -

4. A liquid rheostat for three phase cir-
cuits, comprising a casing containing liquid,
four plates -dipping into said liquid and
arranged substantially in line, the two outer

' plates being connected together and ar-

70

75

30

85

90

06

1060

105

1190

115

120

130



993,027

ranged for connection to one lead of the cir- |

~ cuit and the other two plates being arranged

. to be connected respectively to the other two

leads of the circuit, the distance between the
two inner plates being less than that between

 either inner plate and the adjacent outer

10

plate.
5. In a liquid rheostat, a casing contain-

" ing liquid, a plurality of substantially paral-

lel plates arranged substantially in line and
dipping into sald liquid, said plates being
provided with projections toward their up-

- per ends to increase the effective contacting
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surface of the plates, the projections extend-

ing from adjacent sides of adjacent plates
overlapping, and means for varying the dis--

tance which said plates dip in the liquid of
the rheostat. - - | 1

6. In a liquid rheostat, a casing contain-
ing liquid, a plurality of plates dipping into
said liquid, said plates being provided with
projections toward their upper ‘ends to in-
crease the effective contacting surface of
the plates, and means for varying the dis-
tance which said plates dip in the liquid of

~ the rheostat.
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7. In a liquid rheostat, a casing contain-
ing liquid, a plurality of plates dipping 1nto
said liquid, said plates being provided near
their upper ends with horizontal flat pro-

jecting portions which extend toward the
plates and overlap similar project- |

adjacent

ing portions from such adjacent plates, and

means for varying the height of said plates

relatively to the level of the liquid in the

rheostat. " - _
- 8. In combination, a casing for a liquid
rheostat, a plurality of electrodes within the

casing, a plurality of overflow weirs, means
for adjusting the vertical height of said
weirs, and means for supplying liquid to the
casing. - - o

9. In combination, a casing for a liqud
rheostat, a plurality of electrodes within the
casing, an inlet pipe through which hquid
may be supplied to the casing, a discharge

“conduit, and an abutment projecting be-
pipe and the discharge con-

tween the inlet
duat. |

10. In combination, a casing for a liquid

rheostat, a plurality of electrodes within the

casing, an inlet pipe through which liquid
may be supplied to the casing, two discharge
conduits located respectively on opposite
sides of the inlet pipe, and an abutment
from the casing between the inlet pipe and
each discharge conduit. - |

'11. In a liquid rheostat, a casing contain-
ing liquid, a plurality of electrically discon-
nected plates arranged substantially in line,
said plates being provided toward their up-
per ends with projections which extend
toward adjacent plates to decrease the ef-
fective distance between adjacent plates as
the plates dip farther into the liquid of the

rheostat, and means for varying the distance

which said plates dip in the liquid in the

rheostat.

Milwaukee, Wis., Aug. 17, 1910.

In testimony whereof I affix my signa-
ture, in the presence of two witnesses.

- HERBERT W. CHENEY.
Witnesses: | '
| CHAS. | DY BYRON
JorN L. JOHNSON.
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