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To all whom it may concern: S
~ Beit known that I, HerBERT W. CHENEY,
& _citizén of the United States, residing at

‘Norwood, in the county of Hamilton and

5 State of Ohio, have invented certain new and |
useful Improvements in quimd Rheostats, |
1, clear, and ex-

of which the following is a fu
act specification. .~ 5
My inventionrelatesto liquid rheostats, and

10 although capable of genera(} use, 1t 1s particu-

larly applicable for starting electric motors.
large amperage

Where currents. of Very
are to be regulated, or where a heavy load is

~ to be placed on a generator, such as Is neces-
15 sary while testing machines, the liquid rheo-
stat presents many advantages. Certain of

the liquid rheostats now In common use are

open to a variety of objections and it is there-
fore the object of my Ppresent mvention to

20 overcome these objections by employing a
- rheostat very simple in construction, compact
In torm and adapted for use in a gredt nuinber

25" As shown, my Invention 'is . applied for
-starting electric motors, but obviously it is
- not limited to such use. =

~controller comprising a liquid rheostat; a re-
30 versing

- In'a more specific aspect my invention

comprises the combination. of a liquid rheo-

- stat having fixed and movable plates; a re-

35 versing switch, and a common o erating

handle for the reversing switch and the 1

- able plates so constructed and connected that

“when the reversing switeh-has been thrown

- 1n either direction the movable plates may be

40 actuated throughout theirrange of movement
without interrupting or changing the circuit
connections of t e reversing switch. |

The details of my invention will be better.

understood from the following description
45 and accompanying drawings and the novel

features thereof wall _bedeﬁni-tely set forth ini-

the claims:

. Figure 1'is an end elevation of my im-

»

proved rheostat;:some parts .being shown in

50 section; Fig, 2 is a front elevation of the

~same, with the inclosing casing for the re-
versing switch 'shown in section; and Fig. 3
1s & diagram showing my rheostat as ocon-
nected for'starting an electric motor.

switch, and a common operating
handle for the rheostat and reversing switch.

e mov-

{ ' with the contacts 29 and 32 res

The rheostat is made in the form of a wa-
ter-tight rectangular wooden box or recepta-
cle 5 containing water or other liquid and
opén at the top. Two.rods 6 extend across
the interior of this box near the bottom

| thereof, On these rods are supported a plu-
rality of fixed plates 7, 8 and 9, these plates
|- being adjustably fastened 3
means of collars 10. At the top of the plates

on the rods bv

7, 8 and 9 are connectors 11 in which -are
placed the ends of conductors 12, joined in
common ‘to one side of the electrical cir-
. cult. o

At the top of two sides of the receptacle 5
‘are placed ‘bearings 13 and 14 in which 1S
journaled a shaft 15. Mounted on this shaft
are movable I})}I&tes 16 and 17 counterbal-

2

anced by weights 18 and 19 and adjustably
fastened to

plates
.the plates 7, 8 and 9.

In connectors 20 at-

, | _ _ " tached.to the plates 16 and 17 are the ends:
- of places; and to so combine it with a revers- _
ing switch that the two may be used together.

of cables 21 which are connected in multiple
to the other side of the electrical cireuit.
The plates 16 and 17 are normally in the po-
sition shown in Fig. 2 entirely out of the re-

receptacle and immersed to a greater or less
‘degree in the contents

‘engage with contacts 24 and 25 carried by
the middle fixed plate 8 to short-circuit the
liquid part of the rheostat and connect the
two sides of the circuit together metallically.
. Attached to the front of the box 5, is a

smaller casing 26 for a reversing switch. In

this casing are placed six fixed contacts 27
to 32, connecte _
these fixed contacts codperate two movable
contacts 33 and 34. The movable contacts

are arranged to always engage with the con-
taects 28 and 31 respectively and to be nor--

 mally out of engagement with any of the
other contacts but movable to engage either
| espectively, or
27 and 30 respectively. The movable con-
‘tacts of this reversing switch are motnted on
‘but insulated from a lever 35, pivoted at 36
to swing in either direction from the vertical
position in which it is shown in Fig. 2. A
manually *released latch 37 is normally

| spring pressed into engagement with ofie of

the shaft by screws 50.  The.
16 and 17 alternate in position with
‘78

“ thereot’ by rotating
‘the shaft 15. When the plates dre-fully im- .
‘Imersed in the wa'ter in the receptacle 5, con~
| tacts 22 and 23 carried by them respeetively
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In one aspect my invention consists of a -
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shaft 15.

end of Tever 35 is arranged to operate both. |

" the reversing switch and the movable plates
of the rheostat. |

a8

-opposite direction.

=

the notches of the stationary notch plate 38 1
t6 hold the lever with its connected parts in
any desired position. A connecting rod 39
of wood or other insulating material extends
between a projection 40 on the lever 35 and
the end of an arm 41 fixed on the end of the

Thus the same handle 42 at the

When the handle 42 is in the vertical po-
<ition as shown in Fig. 2, the movable con-
tacts of the reversing switch engage only
with the fixed contacts 28 and 31 respec-
tively, and the movable plates 16 and 17 of
the theostat are entirely out of the water, as
‘ndicated. As the handle 1s moved toward
either side of the vertical, the movable con-
facts of the reversing switch are swung to
engage with others ot the fixed contacts and
the movable plates of the rheostat are low-
ored toward the water in the receptacle 5,.
and into it to complete the circuit atter the
reversing switch has made contact at one
side or the other. In Fig. 3 this circuit is
<hown as the circuit of a motor whose field
nd armature are represented at 43 and 44
respectively, the direction of current through

the armature being reversed by the reversing |

cwitech. When the handle has been moved
far enough for the latch 37 to engage the
first notch on either side of the center of the
notch plate 38 small portions of the plates 16
and 17 are immerseg in the water and the
resistance of the rheostat 1s at its maximuin.
As the lever 35 is moved farther from the
vertical the movable contacts of the revers-
ing switch merely slide betteen the parts of
the fixed contacts without changing the con-
nections, and the plates 16 and 17 of the |
rheostat are lowered deeper into the water
to diminish the resistance of the' rheostat
hoth because of the greater immersed area of
snid plates and because of the lessening of
the distance between them and the fixed |
plates. When the lever 35 has been moved
as far as possible from the vertical and the
plates 16 and 17 have been lowered into the
water to their utmost, the projections 22 and
23 engage with. the projections 24 and 25
to short-circuit the liquid part of the rheo-
<tat and allow as high an electromotive force
Eossible to be impressed upon the motor

e regulated.

By moving the lever 35 backward toward
the vertical, the resistance in the mo%oT CII-
cuit can be increased and the circuit finally
broken. By moving said lever to different
sides of the vertical, similar results can be

obtained, save that the motor rotates in the

to

Many modifications in the precise arrange-
ments herein shown and described may be
made without departing from the spirit of

my invention. Ior instance the number of |

891,232

fixed and movable plates of the rheostat may
be anything desired and the precise method

of connecting the reversing switch and the
rheostat may be widely varied. All such

modifications which come within the scope
of my invention I aim to cover in the follow-
ing claims.

What I claim as my invention 1s:—

1. A controller comprising a liguid rheo-
stat, a reversing switch, an operating handle
for the reversing switch, and mechanical
connections from said handle to the rheostat
to operate the latter in the same direction
«hen the handle is moved in either direction
from its central position.

5 The combination of & liquid rhéostat
having fixed and movabie plates, a reversing
switch, and a cominon operating handle for
the reversing switch and the movable plates
<o constructed and connected that when the
reversing switch has been thrown -in either
direction the movable plates may be actu-

ated throughout their range of movement

without interrupting or changing the circuit

connections of the reversing switeh.

2 A water rheostat comprising a recep-
tacle for the water, a fixed plate tmmersed m
the water-therein, and a movable
may be variably immersed in the water, 1
combination with a reversing switeh and an
operating handle therefor, and mechanical
connections from the handle to the movable
plate so arranged that the plate is moved n
the same direction for a movement of the
handle in either direction from 1ts central
positlon.

4 TIn a water rheostat, the combinatio. of
. receptacle for the water, a plurality of con-
nected fixed plates forming one clectrode, &
plurality ot connected pivoted plates form-
ing the other electrode, means for rotating
the latter plates to vary their depth of 1m-
mersion, and means for adjusting the per-
pendicular distance between adjacent plates.

5 - In a water rheostat, the combination of

. receptacle for the water, a plurality of con--

nected fixed plates forming one electrode, a
plurality of connected pivoted plates form-
ing the other electrode, means for rotating
the latter plates to vary their depth of 1m-
mersion, and means for short-circuiting the
liquid when the pivoted plates are
deeply immersed, said 1eans being then
immersed in the liquid. '

6. In a water rheostat, the combination of
o receptacle for-the water, a plurality of con-
nected fixed plates forming one electrode, a
plurality of connected pivoted plates form-
ing the other electrode, means for rotating
the latter plates to vary
mersion, and projections froi the electrodes
arranged to engage when the rotatable plates
are most deeply lmmersed. -

-~ In 8 water rheostat, the combination of
a receptacle for the water, o plurality of con-

plate which
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nected fixed plates forming one electmde; a

plurality of connected pivoted plates forming

the other electrode, meamns for rotating the
latter plates to -vary their depth of immer-
sion, sald fixed plates alternating in position

with said pivoted %a‘,tes, and means within
S

part of the rheostat when the rotatable plates

- are most deeply immersed. -

8. In a water rheostat, the combination of

~areceptacle for thewater, a plurality of con-

mersion, and projections from the electrodes

arranged when the rotatable plates are most
- deeply. immersed to engage to.-short-circuit

the 1i(11uid of the rheostat.
9. In a water rheostat, the combination of

a receptacle for the water, relatively movable

plates, at least some of which can be variably

immersed in the water in the receptacle, said

23

all the plates are immersed to a predet_”er-_

mined point;”

30 :
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10. . In combination, a liquid rheostat hav- | ;
“Ing a fixed plate and a counterbalanced mov- |
~ able plate, & reversing switch, and a common
operating handle for the reversing switch
“and the mavable plate. = -~ .

- 11. A water rheostat comprising a recep- |
tacle for the water, fixed plates Immersed |
In the contents of saidreceptacle, and -coun-

¥

ort-circuiting the liquid

pivoted plates form-

| plates being lateral
nected fixed plates-forming one electrode, a

plurality of connected _
-Ing the other electrode, means for rotating |
5 the latter plates to vary their depth of im-

b

8

terbalanced movable plates which may be
varlably immersed in said contents; in com-
bmation with a reversing switch, and a com-

mon -operating handle for the

_ _ reversing
switch and the movable plates. AU

40

- 12. In a water rheostat, th“e_-combih&tioh |

of a receptacle for the water, an electrode
formed -of a plurality of connected .fixed

plates; a second electrode. formed of a plu-

rality of connected pivoted plates, all of said
lP p

y

adjustable, and means.

45

for rotating the pivoted plates to vary their

depth of immersion, . -
13.. In a water rheostat, the combination

of a receptacle for the water, an electrode .

formed of a plurality of connected: fixed

plates, a second electrode formed of a plu-
| rality of connected pivowed plates, said piv-
| oted plates being laterally adjustable, and
means for rotating the latter plates to vary
their depth of immersion.. - |
- 14. In a water rheostat, the

o L Ve W . sald j-of a receptacle for the water, an electrode
plates forming the rheostat electrodes, -and -

means within the receptacle for. short-cir--
~ cuiting the liquid part of the rheostat when -

combination

formed. of a plurality of connected fixed

‘plates, said plates being laterally adjustable,
a.second electrode formed of a plurality of

connected pivoted plates, and means for ro-

tating the latter plates to vary their depth of

mmersion.

In testimony whereof I a,fﬁxmy signature,

in the presence of two witnesses.

Witnesses:

. ArTHUR F. ‘KWIS,
- GEo. B. ScHLEY.,
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