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CONTROLLING DEVICE.

Application filed July 5, 1918. Serial No. 243,385,

To all whom it may concern:

Be it known that I, Cmartes A. Hom-
PHREYS, a citizen of the United States, and
resident of Bluefield, in the county of Mer-
cer and State of West Virginia, have in-
vented a new and useful Improvement in
Controlling Devices; and I do hereby declare
the following to be a full, clear, and exact
description thereof..

My invention relates to mechanism for

maintaining a substantially constant level
of water in a tank or reservoir. The pur-
pose thereof is to maintain the liquid level
as nearly without fluctuations as possible
and I accomplish this purpese by the er-
ployment of a movable member connected
with the source of liquid for the reservior,
which movable member is sensitively con-
trolled in its movements by means of a con-
trolling member influenced by the level of
the liquid in the reservior. . .

While maintaining the liquid level, as de-
scribed is a ‘primary object contemplated in
my invention at the present time, it is ob-
vious that the invention may be applied to a
number of different uses, such as the con-
trol of pressures, the control either of the
water level in a filter above the filter bed, or
the outlet flow of a filter, and in many other
connections where sensitive, regulated con-
trol is desired. o

- With these objects in view, the invention
consists in a construction and arrangement
of parts, and in a mode of operation, a pre-
ferred form and arrangement of which is
illustrated, for example, in the accomanying
drawing, in which the figure shows a tank
partly in section and the improved control-
Iing mechanism therewith. :

In the embodiment of my invention, which
has been herein selected for the purpose of

for water or other liquids; 2 indicates the
water level therein, and 8 indicates the inlet
or supply-pipe for said tank. Said inlet
pipe is provided with a suitable gate or other
form of conirol valve 4. ;

In the construction here illustrated, there
is mounted, preferably above the valve 4, a

movable controlling member or cylinder 5.

It is to be understood that this eylinder may
be of any desired size and. weight to be
sensitive to the controlling means. It may
be in the form of a pipe of brass or other
metal of comparatively small diameter, or

it may be a cylinder of considerable diam-

eter, according to the use for which it is
intended. '

To the lower end of this cylinder 5, as
here illustrated, is attached or fixed a rod
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6 which rod, in turn, controls the gate or .
valve 4. But it is to be understood that the

device to-be controlled by the cylinder 5 and

rod 6 may be varied for different purposes.
Within the cylinder 5 is mounted a Ppiston
7 having a piston rod 8 passing out of the
cylinder through a stuffing box 9. . The up-
per-end of the piston rod, as shown in this
case, 1s fixed to the cross-piece or yoke 10 of
a stationary frame 11 which is also mounted
just above the valve 4, as here shown.

It will be seen, therefore, that the piston
7 is:at all times stationary, and that any
movement, relatively between the piston and
Slylinder must be accomplished by the cylin-

er. '
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‘A pilot oiﬁ'contrbllihg valve 12 is connec- -

“ted to move with the cylinder 5. This valve

has a fluid inlet pipe 18 which may have a
shiding engagement, as at 14, with a fixed
section of the pipe 15, and this cylinder

80

supply pipe 13 may also be provided with =

an ordinary shut-off valve 16. "In some cases,
it - may be preferable to provide a flexible
pipe such, for example, as a flexible hose 17
for connecting the control valve 12 with the
supply. pipe 13. An exhaust pipe 18 leads

from the chamber of the controlling valve 12

and, like the inlet pipe 13, may have a slid-
ing or flexible connection with an exhaust

extension 19 leading off to any suitable point..

85
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The valve chamber 1s provided with any suit-

able form of valve member which valve mem--

ber has an extension 20 to the outside of the-

-valve for engagement with an. operating

lever 21.. The valve chamber at one side of

the valve is connected by a Pipe 22 with one -

end (the upper end in this case) of the cylin-
der.5, a pipe 23 connecting the valve cham-
ber on the opposite side of the valve with the

opposite end.or lower .end of the cylinder 5,

as here shown, the pipe 22 connecting with
the cylinder at one side of the piston 7 and
the other pipe 23 connecting with the cylin-
der at the opposite side of the piston 7.

In order automatically to control the open-
ing and cloging of this pilot valve 12 in re-
sponse. to variations in the conditions of -
the thing to be controlled,—in this instance,

~the level of ‘the water 2 in the tank: 1, the
valve lever 21 is connected by means of a
link 24 with one arm 25 of a rocking lever,
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pivoted at 26 on a suitable bracket 27. The
opposite arm 28 of this rocking lever is con-
nected by a link 29 with a float 30 mounted
within the tank 1 and pivoted at 31 to a
bracket 82 extending from the side wall of
the tank, as here shown.

It is to be noted that the pivotal connec-
tion of the link 29 with the float 30, as at
the point 33, is at a considerable distance
from the pivot 31 of the float on the tank,
so that slight changes in the level of the
liquid in the tank will result in augunmented
or multiplied movement of the control con-
nections from the float 30 to the pilot or
control valve 12. Also, if desired, the link
29 may have adjustable connections with the
lever arm 28, and with the float 30, as shown,
for the purpose of varying the throw of the
controlling or pilot valve 12. This enables
the operator to change the condition or level
of the liquid in the tank 1, at which the float
will be operated, or in other words, to alter
the liquid level, for instance.

Tn the operation of my improved controt
mechanism, as here illustrated, when the
Jevel of the liquid 2 in the tank 1 falls, the
float 30 will drop or turn on its pivot 31,
thereby rocking the lever arm 28 down and
the lever arm 25 up. Consequently, through
the link 24, the valve lever arm 21 operates
the pilot valve 12, which in the present in-
stance may be normally closed. Such oper-
ation of the pilot valve will serve to let
water or fluid under pressure, from the in-
let pipe 18, into the valve chamber and
thence, through the connecting pipe 22, into
the upper end of the cylinder 5, which fluid,
operating against the stationary piston 7
and the upper head of the cylinder, will
serve to elevate the cylinder slightly and
consequently open the gate valve 4 of the
tank supply pipe 3.

Conversely, if the liguid 2 in the tank 1
rises above the normal or desired level in the
tank, then the upward movement of the float
30 will reverse the operation of the control
valyve 12 to permit the pressnre fluid from
inlet pipe 12 to be admitted through the
valve chamber and the connecting pipe 23,
to the lower end of the cylinder 5, thus de-
pressing the cylinder and closing the gate
valve 4.

As the cylinder 5 above and below the
stationary piston 7 is always filled with
liquid, it is necessary to connect one or the
other of the pipes 22, 23 with the exhaust
or outlet pipe 18, when liquid under pres-
sure is to be admitted to the cylinder from
pipe 13. :

Therefore in the present instance, the pilot
valve 12 when rotated to connect the fluid
in pressure pipe 13 with the connecting pipe
99 leading to the upper end of the cylinder,
simultaneously connects the pipe 23 between
the lower end of the cylinder 5 and valve

chamber with the exhaust pipe 18, to en-
able an amount of liguid to drain out of
the lower end of the cylinder, equal to the
amount admitted to the upper end of the
cylinder. :

When the pressure pipe 13 is connected
through the valve 12 and pipe 23 to the lower
end of the cylinder, the pipe 22 between the
upper end of the cylinder and the valve
chamber, is connected with the exhaust
pipe 18.

Tt will be further noted that when fluid
is admitted by the pilot valve 12, either to
the upper or lower end of the cylinder 5,
the resulting movement of the cylinder is
communicated to the valve 12 itself, so that
said controlling valve will rise and fall with
the cylinder. Now, inasmuch as the con-
trol valve lever 21 of said valve is attached
by means of the link 24 to the lever 25—28,
and inasmuch as the movements of the lever
25--28 are controlled entirely by the float
30, it will be obvious that movements of the
conitrol valve 12 either upward or downward,
serves to reverse the operation of the pilot
valve cauged by movement of the float.
Therefore, the opening and closing of com-
munieation from the pilot valve to the upper
or the lower end of the cylinder 5 will be
at all times compensated for by movement
of the cylinder and of the pilot valve car-
ried thereby.

Tn other words, for example, assuming that
the float 80 has dropped owing to a decent
of the liquid level 2 in the tank 1, the arm
91 of the valve 12 will be swung upwardly
from the horizental position shown to turn
the valve in a clockwise direction relatively
to the valve chamber, and cause the valve
to connect the pressure pipe 13 with the
upper pipe 22, to raise the cylinder 5.

Because of the rigid conneection hetween
the controlling valve 12 and cylinder 5, af-
forded by the pipes 22 and 23, the cylinder,
as it rises, earries the valve chamber and
valve 12 along, and the arim 21 heing:still
held upwardly by the weight of the float,
the npward movement of the valve chamber
and valve will operate to cloge the valye,
which closing action is'facilitated and as-
gisted by the float 80, as the liguid level
rises in the tank 1. ‘

The reason for the sliding engagement or
slip connection between the pressure pipe
12 and the fixed section 15, as well as the
similar connection between the exhaust pipe
18 and ite fixed extension 19 is now ap-
parent.

Tt is to be particularly noted that owing
to the considerable movement of the control
float 80, due to more or less slight change
of level in the liguid in the tank 1, the pilot
or control valve 12 will be instantly oper-
ated to a sufficient extent to positively oper-
ate the gate valve 4 in one or the other di-
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rection. But it is to be borne in mind that
when this device is in operation the cylin-
der 5 on both sides of the piston 7 is con-
stantly filled with liquid from the cylinder
supply pipe 13. Consequently, any slight
operation of the pilot or control valve 12
will admit a correspondingly slight amount
of liquid to the cylinder at one side of the
piston, and will ‘exhaust a corresponding
small amount of liquid from the cylinder at
the opposite side of the piston, and since
the controlling ports or pipes 22 and 23 to
the cylinder are of comparatively small di-
ameter relatively to the capacity of the cyl-
inder, it will be understood that the eon-
trolling movements of the cylinder 5 either
up or down, will be but slight and conse-
quently the control of the liquid level in the
tank 1 will approximate very closely a con-
stant level at all times.

It will be further observed that inasmuch
as the upward or downward movements of
the cylinder 5 serve to reverse the operations
of the control valve 12 caused by movements
of the float 30, there will be a mutual com.
pensating action between the movements of
the cylinder 5 and the movements of the
float 30, which will make the operation of
the control valve the more sensitive to
changes in the level of the liquid in the tank
1. In other words, this construction does
not permit of violent or extensive fluctua-
tion of the level of the liquid in the tank 1.
It maintains that level at so close an approx-
imation to a constant level that the change
in level will be almost imperceptible.

While I have herein described a particu-
lar embodiment of the invention and a par-
ticular arrangement of parts, and have
specified the control of the level of liquid in
a tank by the device, it is to be understood
that the construction and relative arrange-
ment of parts here shown may be varied to
any desired degree, and also that a great
variety of devices may be controlled by this
mechanism other than that herein shown,
and numerous other changes and variations
in the invention may be made within the
scope of the appended claims.

What T claim is:

1. In a control device, the combination
with apparatus to be controlled, of a mov-
able cylinder, a stationary piston mounted
in said cylinder, means for controlling the
condition of the mechanism to be controlled,
& connection between said cylinder and
sald controlling means, a movable member
mounted in said mechanism to be controlled,
a controlling valve for said cylinder and
connections between said last movable mem.-
ber and said controlling valve whereby the

-80 constructed and

a

movements of said cylinder may 'be con-

trolled. :

2. In a control device, the combination

with ‘a liquid containing tank, of a float
mounted therein, a movable cylinder and a

sald tank, a fixed piston mounted in said
cylinder, a controlling
der having conmnections therewith on oppo-
site sides of said piston, connections between
said float and the operating lever of said

valve whereby movements of said float will
control the operation of said valve, and. con-

sequently will control the movéments of said
cylinder, said parts being so constructed and
arranged that the movements of sald cylin-
der will reverse the operation of said con-
trolling valve caused by movements of said
float, so that: the movements of the cylin-

der will cause compensating movements of

the control valve tending to reverse. the
movements of said cylinder. C

3. In a control device, the combination
with a lquid containing tank or container,
the level of the liquid in which is to be main.
tained constant, a float pivotally mounted in
said tank
changes in the -level of the liquid in said

valve for said eylin-

and arranged to be moved by -
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-connection. between said cylinder and the
means which controls the inlet supply: for.
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tank, a supply pipe for said tank, a valve. .

for said pipe, a movable cylinder, connec-

tions between ‘said cylinder and said supply °

valve, a fixed piston mounted in said cylin-
der, a control valve for said cylinder hav-
ing communication. therewith at the oppo-
site sides of said piston; an operating le-
ver for said valve, connections between said
operating lever and said. float, whereby
movements of said float caused by changes
of level in the liquid in said tank will op-
erate said controlling valve to admit liquid
to said cylinder at one side of said piston,
and simultaneously to exhaust the liquid
from the said cylinder at the opposite side
of said piston whereby said cylinder will be
moved in one or the opposite direction to
control the movements of the inlet valve for
said tank, said controlling valve for said

- cylinder being arranged to partake of the
movements of the cylinder, said parts being .
arranged that the move-"

ments of said cylinder when communicated
to said controlling valve will serve to re-
verse the operations of said controlling valve

caused by the movements of said float,
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In testimony whereof I, the said Cmantms -

A. Humrrreys, have hereunto set my hand.

Witnesses: -
Joun F. Wz,
S. F. ArmstrONG,.

CHARLES A. HUMPHREYS..




