W. 8. RICE.
BALL COCK.
APPLICATION FILED JUNE14, 1012,

1,06%7,278. Patented July 15, 1913.

N
£
S8
R

7l

Wil

& b '
i A . a/ﬂ;/ nemior

COLUMBIA PLANOGRAPH CO., WASHINGTON, B. ¢,




e

10

15

20

25

30

35

50

55

EMTED STATES PATENT OFFICE.

WILLIAM 8. RICE, OF ADAMS, NEW YORX.

BALL-COCK.

1,067,273,

1o all whom it may concern, :

Be it known that I, Wirray S. Rics,
of Adams, in_the county of Jefferson, in
the State of New York, have invented new
and useful Tmprovements in Ball-Cocks, of
which the following, taken in connection
with the accompanying drawings, is a full,
clear, and exact description.

This invention relates to certain improve-
ments in ball cocks for flush tanks and simi-
lar reservoirs in which a predetermined
level of water or other liquid is maintained
through the medium of a float and suitable
connections with a valve in the supply pipe
leading to such tank or reservoir. in the
use of these ball cocks in flush tanks and
similar reservoirs, it is desirable to have the
alve Jocated near the bottom of the tank
and to superpose the float, but in water feed-
ers for steam boilers and similar uses, it is
desirable to have the valve in the top of the
boiler and the float suspended therefrom
into the water chamber of the boiler so as
to be operated upon by the rise and fall of
the water level. In all cases, however, the
valve must be opened by the recession of
the liquid and consequent downward move-
ment of the float and closed by the rise of the
liquid and consequent elevation of the float
in order to maintain the liquid at a prede-
termined level.

The main object of my invention is to
simplify the action of this type of valve
and at the same time to increase its efli-
ciency in openine and closing by causing the
float to move in a direct reciprocatory path
at substantially right angles to the level of
the liquid.

Another object is to render the action of
the valve more rveadily responsive to the
action of the float through the medium of a
toggle to which the float is directly connect-
ed, thereby operating the valve with a mini-
mum degree of power through the medivm
of a relatively small number of parts,

Another object of equal importance is to
cnable the valve to be used either side up
for flush tanks or boiler feeds without dis-
connecting any of the parts of the valve.

Other objects and uses relating to specific
parts of the device will be brought out in
the following description:

In the drawings—Figure 1 is an elevation
of -my improved ball cock as applied to a
flush tank, a portion of which is shown in
section, the central portion of the float stem
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being broken away. Fig. 2 is a longitudinal
vertical sectional view of the same ball cock
omitting the float. Figs. 8 and 4 are en-
larged vertieal sectional views respectively
talken on lines 83 and 4—1, Fig. 1. Tig. 5
is an elevation on a veduced scale of the
same device as applied to boiler feeds in
which the device is inverted from the posi-
tien shown in Fig. 1. '
This ball cock comprises a valve case
—I1-— baving a threaded nipple —2— and
a valve chamber —8—, which, in this in-
stance is disposed at substantially right
angles to the nipple —2— for receiving a
recipreeatory valve or plunger —4—. The
nipple —2— is provided with an inlet —5—
having one end connected to a supply pipe
—6— and its other end communicating with
the valve chamber —8— which is provided
with an outlet —7— discharging into the
tank or reservoir in which the level of the
liquid is to be maintained. The valve case
—1-— 1is also provided with a valve seat
—8— for the inner end of the valve —4—
having the usual rubber packing tip —9—
for positive closing against the seat when
the valve is forced to its closed position.
The valve chamber —8— and its valve —4—
are preferably cylindrical and of uniform
diameter from end to end for economy in
manufacture and freedom of movement, the
body of the valve being made of brass or
equivalent material and is fitted with an
easy sliding fit in its chamber —3-— so as to
open in the direction of pressure of the in-
flowing liquid. This valve —4— is movable
across the outlet —7— and is provided with
a vertical slot or opening —10— in which
is fitted the rounded end of a rock arm or
lever —11— the latter being pivoted inter-
mediate its ends at —I12— to outstanding
ears —13— on the valve case —1—. This
valve case is provided with a radial arm
—14— projecting laterally from the side
thereof opposite that in which the valve
—4— is located and terminating in an out-
wardly projecting offset —15— A pair of
toggle links —I16— of substantially equal
length are pivoted at their outer ends re-
spectively at —17— and —18— to the offset
—15— and to the outer end of the rock arm
or valve operating lever —11— and extend
inwardly toward each other, their inner ends
being pivoted at —19— to a suitable head
—20—.  This head is provided with a
threaded socket in which is secured the adja-
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“again open the valve.

2

cent threaded end of a float stem or rod
—91-— having its opposite end secured to a
suitable float —22— as shown more clearly
in Fig. 1.

The distance between the fulcrum of the
lever —11-— and its point of engagement
with the valve —4— is considerably less

than the distance between said fulerum and

pivotal connection —18— vith the adjacent
toggle link —16— for the purpose of in-
creasing the leverage and reducing the
power required in opening and closing the
valve. The combined distance in direct

lines through the pivots —17—, —19— and

— 18— ig less than the distance in a direct
line between the pivots —17— and —18—
when the valve —4— is moved to its closed
position so that when the float 1s elevated in
o direct line or in a direction axially of
the rod —21— by the rising level of the lig-
uid, the engagement of the valve with its
seat will limit the upward movement of the
adjacent ends of the toggle links to a plane
at one side; that is, above or below, as the
case may be, the direct line between the piv-
ots —17— and —18—, thereby producing a
positive closing of the valve when the liquid
reaches a predetermined level and prevent-
ing the movement of the adjacent ends of
the link past such direct line, which would
On the other hand
as the water recedes from such predeter-
mined level, the weight of the float and its
supporting parts is concentrated directly
upon the free ends of the toggle links, there-
by depressing the same and opening the
valve. The inner end of the lever —11—1is
movable in an elongated slot in the adja-
cent side of the valve case —1-—, said slot
being of sufficient length to allow the valve
to close positively against its seat, while the
outer end of the slot serves as a limiting
stop co-acting with the adjacent portion of
the lever to limit the opening movement of
the valve.

In Figs. 1 and 2, the nipple —2— of the
valve case is shown as passed through an
aperture in the bottom of the tank as —A—
and firmly secured in operative position by
a clamping nut —a¢—— with suitable packings
—b— to prevent leakage.

When the device is used in connection
with a flush tank or a similar reservoir re-
quiring a float to be superposed, the piv-
otal connections between the float rod and
toggle links are always in a plane below a
direct line between the pivots —17— and
—18—, the engagement of the valve with
the valve seat serving to limit the upward
movement of such pivotal connections, the
float being spherical and its connecting rod
with the toggle links being straight and ra-
dial of the float whereby the upward pres-
sure of the liquid on the float causes said
float to travel in a substantially vertical
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line or in a direction axially of its rod
— 91—, When the device is used, however,
to maintain a predetermined water level in
boilers, it is usually secured in an inverted
position to the top of the boiler with the
float depending therefrom as shown in Fig.
5 in which case it is necessary to bring the
pivotal connections between the float rod
— 91— and toggle links to the opposite side
of a direct line between the pivots —17T—
and —18— from that shown in Figs. 1 and
9, and for this purpose I provide the two
pivotal connections —19— spaced a suffi-
cient distance apart to enable the head
— 90— to be rocked at an angle other than
a right angle to a direct line between the
pivots —17— and —18—, thereby moving
the two pivots —19— closer to a medial line
between them and thus permitting the adja-
cent ends of the toggle levers to be rocked
through the direct line between the pivots
— 17— and —18— to the opposite side of
such direct line as previously stated. It,
therefore, follows that when the water re-
cedes in the boiler, the float and adjacent
ends of the toggle levers will gravitate
downwardly in a direct line co-axial with
the float rod, thereby opening the valve to
admit additional water and thereby raise
the float until the water assumes a sufficient
height to close the valve through the me-
dium of the float actuated by such rising
water.

The operation of my invention will now
be readily understood upon reference to the
foregoing description taken in connection
with the accompanying drawing.

What T claim is:

1. A ball cock comprising a valve case
having a valve chamber therein, an inlet
passage communicating with the valve
chamber, an outlet for said valve chamber,
a valve movable in the chamber, a valve op-
erating lever pivoted to the valve case and
having its inner end engaged with the valve,
a fixed projection on the valve case, toggle
links pivoted respectively to said projection
and to the outer end of the valve operating
lever, and a float having a head pivoted to
the adjacent ends of the toggle links.

2. A ball cock comprising a valve case
having a threaded nipple and a valve cham-
ber at substantially right angles thereto, the
nipple having an inlet passage and com-
municating with the valve chamber, said
valve chamber having an outlet, a slide
valve movable in the chamber, a valve oper-
ating lever pivoted to the valve case and
having its inner end engaged with the valve,
a fixed projection on the valve case, toggle
links pivoted respectively to said projection
and to the outer end of the valve operating
lever, and a float rod having a head sepa-
rately pivoted to the adjacent ends of the
toggle links.
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8. A Dball cock comprising a valve case
having a valve chamber therein, an inlet
passage communicating with the valve
chamber, an outlet for said valve chamber,
a valve movable in the chamber, a valve op-
erating lever having an end engaged with
the valve, toggle links, one of the same piv-
oted to the valve operating lever, the other
pivoted to a fixed bearing, a float and a
head operated thereby, said head pivoted to
the free ends of the toggle links.

4. Valve operating mechanism for ball
cocks comprising a fixed support, a valve

8

operating lever, toggle links between and

pivoted to said fixed support and valve op- 15

erating lever respectively, a float, and a
head operated thereby, and separate piv-
otal connections between the head and tog-
gle links. .

In witness whereof I have hereunto set g9

my hand on this sixth day of June 1912,
WILLIAM S. RICE.

Witnesses :
J. L. Hexvricxs, Jr.,
L. A. La Fouxrarn.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”




