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To all whom it may CONCErn:

Be it known that I, Freperick MACKIN-
rosH, a citizen of the United States, resid-
ing at Schenectady, county ot Schenectady,

‘Qtate of New York, have invented certain

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

This invention relates to liquid rheostats
for controlling electric motors and the like
and has for its object the provision of a
device of this character which is adapted to
5 variety of uses in connection with both the
ranning of electric motors, gen-
which will be cheap oi con-
and at the
safe and

erators, etc.,
struction, simple of operation
same time thoroughly ethicient,
durable.

My invention

_ ion relates more specificaily to
water Theostats for use in connection with

the starting of electric motors.

29

“to provide a water

One of the objects of iy invention 1s

release mechanism, whereby, upon the fail-
ure of voltage, the parts will be immedi-
ately- brought back.e starting position.

Another object of my invention is to pro-

vide a liquid rheostat in which the resist-
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ance can only be cut out af a definite speed
regardless of the speed of actuation by the
‘operator. | T

~ Other.
pear
cation, in which I have shown my invention
embodied in concrete form for the purposes
of illustration. S -

In the drawings disclosing one form of

my invention, Figure 1 shows my complete

bjects of my invention will ap-

dovice in a somewhat diagrammatic rorm,
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“desired shape or size.

the circuit connections being likewise shown;
Fig. 2 shows a detail of the no-voitage
mechanism; and Fig. 3 shows a detail of the
brake mechanism. , _
Referring to the drawing, 10 represents a
tank or fluid container which amay be of any
This tank is preier-

~ably fixed as shown and provided with two
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electrodes 11 and 12, which are inclined with
respect to each other so as 10 shorten the
path between them as the fluid rises in the
tank. Adjacent this fixed tank 10 is a mov-
able auxiliary tank 18 which, for the pur-
pose of illustration, 1 have shown as elon-
oated. This tank 18 arranged to move ver-
fically upon guide bars 14. At the top of

rheostat with no-voltage

in the course of the following specifi-

| the water or other

| these guide bars is mounted a drum 15 over

which passes a rope or cable 16, the lower

end of which is attached to the tank. This

drum is turned by a hand wheel 17. A
rafchet wheel 18 1s mounted on the drum

‘shaft so as to be engaged by the pawl 19,

which is held In engagement with the
ratchet wheel by no-voltage magnet 20. A
spring 21 is arranged to draw the pawl
away from the ratchet wheel when the for-
mer is released by the magnet 20. A fiexi-
ble pipe 22 connects the lower part of tank
10 with the lower part of auxiliary tank
13, so that when the latter 1s raised and
lowered, the water will be transferred back
and forth between the tanks so that the
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watar level in the tank 10 will be corre- -

spondingly raised and lowered. A bridg-
ing contact 23 is mounted upon the top of
the auxiliary tank 13 and 1s arranged to
bridge contacts 24 when the tank reaches
the upper limit of 1ts movement.
tion brake 25 is normally held out of opera-
tion by a coil in series with
T and no-voltage magnet 20.  Upon the
failure of voltage the brake disk is applied
by means of a spring 26 to retard the down-
ward movement of tank 13.

The arrangement of circuits and mode of
operation are as follows: Normally the parts

{ aTe in the position shown in Fig. 1, that 1s,

the suxiliary tank 18 is in its lowermost posi-
tion. When the line switch or circuit breaker
97 is closed, current will pass from the posi-
tive main, through the resistance offered by
liquid in the tank 10,
between the electrodes 11 and 12, thence

through the armature A and back to the
negative main.

By turning the hand wheel
17 the tank 13 is raised and the level of the
water in tank 10 is accordingiy raised, so s

5

A ine-
the motor field
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itk

to redute the resistance between the elec-

trodes. 'The speed with which the resistance
is cut out, or in other words, the speed - atb
which the water rises in the tank 10 will be
independent of the movement o the hand
wheel 17 so that the operator cannot start
up’ the motor too quickly. When the tank

13 reaches its uppermost position, in which

‘the tank 10 is practically filled, the contacts

and the electrodes 11 and 12

94 are bridged a:
"The tank is held in this

short-circuited.

position by means
failure of voltage the pawl will be released
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of the pawl 19. Upon

and the spring 21 will dvaw the pawl out of 110




engagémen‘t with the ratchet wheel and allow

the tank 13 to descend, being retarded by
brake 25. The water from tank 10 will
thereupon flow back into tank 13 and restore
the parts to starting position. -
It will be understood, of course, that the

arrangement herein shown and described is

merely typical and intended for purposes of

~illustration, since various modifications of
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my invention will suggest themselves to
those skilled in the art without departing
from the spirit of my invention, the scope
of which is set forth in the appended claims.

- What I claim as new and desire to secure
by Letters Patent of the United States, 15,—

1. A rheostat comprising a fluid container

‘provided with electrodes, an auxiliary con-

tainer having a fluid conducting connection

therewith, and means for raising and lower-
ing one of said containers with respect to the
other and a no-voltage device for controlling
‘the auxaliary container. o '

2. A rheostat comprising a fixed fluid con-
tainer provided with electrodes, an auxihiary
container having fluid conducting connec-
tions therewith, and means for raising and

lowering the auxiliary container with respéct
~ to the

xed container and a mno-voltage de-

~vice for controlling the auxiliary container.

3. A rheostat comprising a fluid container
provided with electrodes, an auxiliary con-

tainer having fluid conducting connections

therewith and biased to a predetermined po-
sition, means for raising and lowering one

5 of said containers with respect to the other,

and a no-voltage magnet for controlling the
movement to sald position. o
4, A rheostat comprising a fixed fluid con-

tainer provided with electrodes, a movable

i

|

auxiliary container having fluid conduet- 4

ing connection therewithy rmeans for raising
said auxiliary container, and no-voltage

position. _ _
5. A rheostat comprising a fixed fluid con-

tainer provided with electrodes, a movable

auxiliary contalner having fluud conducting
connection therewith, means for raising one

‘mechanism. for holding the same in raised

49

of said containers, and no-voltage mechan- -

ism for holding the same in raised position.
6. A rheostat comprising a fluid container

50 -

provided with electrodes, an auxiliary con-

tainer having fluid conducting connection
therewith, means for raising and lowering
one of said containers with -respect to the
other, and means for short-circuiting the
electrodes after a predetermined movement.

7. A rheostat comprising a fluid container.
provided with electrodes, a movable auxil-
1ary container having fluid conduecting con-
nection therewith, means for raising said
auxiliary container, and means for short-
circuiting the electrodes after a predeter-
mined movement of said container.

8. A rheostat comprising a fixed fuel

CON-
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tainer provided with electrodes, a movable -
auxiliary container having fluid condu'ctmg ,.

connection therewith, means for raising sal

auxiliary container, means for short-cir-

cuiting the electrodes aiter a predetermined
movement, and a no-voltage mechanism for

holding said container in raised position.

In witness whereof, I have hereunto set

my hand this 15th day of December, 1908.
- FREDERICK MACKINTOSH.
Witnesses: . |
Bensamin B. Huoir,
Heren Orroro. '
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