- Jan. 27, 1953 A. E. BLAIR 2,626,399
VALVE CLOSING MECHANISM FOR WATER CLOSETS
Filed Jan. 30, 1951

Y

SRSSNSSSSS
2\

USSR

2

-lh

Mg'mnmwml |
164 6 AIIIIH INVENTOR.

oA
—r -
.

ATHOL BE.BLAR

?Eﬁf- Dt Lty p Sl

ATTORNEYS




Patented Jan. 27, _1953

2,626,399

UNITED STATES PATENT OFFICE

2,626,352

VALVE CLOSING MECHANISM FOR WATER
CLOSETS

Atho!l E. Blair, Santa Cruz, Calif.
Application January 30, 1951, Serial Ne. 208,526
(Cl. 4—57)

2 Cla.imé.

1

An object of my invention is to provide g valve
closing mechanism for water closets which may
he applied fo a standard water tank flushing
mechanism without altering the construction of
the latfer. Briefly, the device comprises a cage
or guide ior the usual water tank flush valve
and the cage can be mounted on the present
water outlet valve structure and held in place
by the standard guide arm which normally is
used for guiding the stem that is connected to
the actuating lever. The actuating lever for lift-
ing the flush valve in my device is positively and
pivotally connected to the upper end of the flush
valve stem, and I provide an adjustable weight
on the lever to exert the necessary downward
force to move the flush valve into seating posi-
tion with respect to the water outlet valve seat
when a predetermined quantity -of water has
flowad from the tank. The flush valve has a sub-
stantially universal connection with the lower end
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of the flush valve lifting stem and this permits

the valve to seat properly after each operation of
the flushing mechanism. The cage or guide coop-
erates with the flush valve to keep the valve in
alighment with the tank outlet opening during
the movement of the valve so that a proper seat-
ing of the flush valve will take place at the end
of the flushing operation. |
Other objects and advantages will appear in

the following specification, and the novel features «

of the device will be particularly pointed out in
the appended claims.

My invention is illustrated in the accompany-
ing_ dﬁawing forming a part of this application, in
which:

Figure 1 is a sectional view of my device shown'

operatively applied to a tank that has a stand-
ard tank flushing mechanism:

Figure 2 is an enlarged horizontal section taken
along the line II—-II of Figure 1:
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Figure 3 is an enlarged detail of the flush valve

and the stem for lifting the valve, the connection
hetween the valve and the stem being such as to
permit a substantially universal movement he-
tween the two parts;

Pigure 4 is a side elevation of the case or guide
for the flush valve and illustrates how the cage is
secured in position to the valve seat; and

Figure 5 is an isomeiric view of the cage or
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fiush valve guide when looking from the left hand |

side of Figures 1, 2 and 4.
While I have shown only the preferred form of

my invention, it should be understood that vari-
ous changes or modifications may be made within
the scope of the appended claims without depart-
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ing from the spirit and scope of the invention.
In carrying out my invention, I make use of a
toilet flush tank indicated generally at A in Fig-
ure 1. This tank is provided with the usual fiush-
ing mechanism, only a portion of which is illus-
trated. The flushing mechanism includes a fiush
valve lifting lever B which is connected to an op-
eratineg handle C. The lever B when in normad
position is inclined downwardly at an angle from
its pivotal support 1 as illustrated in Figure 1
and the lever rests against a lower stop member
2 as shown. When the handle C is depressed for

flushing the tank, the lever B is swung irom its

lowermost position into one where it will contact
with a limiting upper stop 3. These parts are of
standard construction and form no part of my in-
vention, except in so far as they cooperate with
the parts presently to be described.

A part of the standard tank-flushing mecha-
nism includes an overflow pipe D which communi-
cates by means of a passage 4 with the outlet pipe
E for the tank. The outlet pipe has its entrance
opening provided with a valve seat that is de-
siened to receive the lower spherical portion & of
a flush valve F. The upper portion of the fiush
valve F is made conical and a screw 8 or other
suitable fastening means is used for loosely con-
necting the fiush valve to the valve lifting stem G.
Figure 3 shows the lower end of the stem G pro-
vided with an eyelet 9 whose plane is horizontal
and the opening in the eyelet is larger than the
diameter of the screw shank 8. Figure 3 also
shows a space between the top of the fiush valve
? and the under side of the eyelet. This con-
struction provides a loose connection between
the flush valve and the stem so that the flush valve
will have g substantial universal connectlon with
the stem.

The stem G is set to one mde of the free end
9 of a standard guide arm H provided as a part
of the flushing mechanism. The upper end of
the stem is looped and extends through an en-
larged opening if in the lever B. The loop 12 is
large enough so as to provide a loose pivotal con-
nection between the stem and the lever B. The
guide arm H is secured in adjusted position on the
overfilow pipe D by g set serew 13, see Figure 1.

My invention not only comprises the novel

manner of connecting the stem G to the flush

valve F and to the lever B, but in addition I
provide a valve cage or guide J clearly shown
in Figures 1, 4 and 5 for guiding the flush valve
F. Referring to Figure 5, it will be noted that

the case J has a lower ring portion (4 that is

designed to fit over the outer cylindrical surface
15 of the outlet pipe E. Figure 5 further shows
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g portion of the ring (4 recessed at {5 so as to
straddle the oufer surface of the passage portion
4. Figure 2 illustrates the ring portion 14 being
received on the cylindrical surface 15 of the out-
let pipe E and further shows the sides (&a of
the recess {6 engaging with the adjacent outer
surfaces 4a of the passage 4. This construction
nrevents lateral movement of the ring (4 with
respect to the pipe B and also prevents rotative
movement between the cage J and the outlet pipe.

The cage is provided with an upper ring T
and this ring is connected to the lower ring 14
by upstanding bars {8 that are spaced laterally
from each other to provide windows or openings
[9 in the cage. The purpose of the openings 1is
to permit water to flow from the tank A through
the openings 19 and into the outlet pipe E when
the flush valve F is raised. The bars or guides
[8 which define the windows will act as a guide
for the flush valve to prevent undue lateral
swinging of the valve on the stem G during the
lifting of the valve and the subsequent seating
thereof.

Again referring to Figure b, it will be seen that

the top of the cage J is provided with a diametri- -

cally extending strip 20 and this sitrip extends
radially from the overfiow pipe D when the case
is placed in position on the outlet pipe E. The
strip 20 has a slot 21 that extends from the
center of the guide to the left in Figure 1 so as
t0 permit ready lateral movement of the stem G
as the stem is lifted and then moved downwardly
during the flushing operation of the tank. The
end (0 of the guide arm H is set to one side of
the slot 21 as clearly shown in Figure 1. The
guide arm H is moved down upon the strip 28
after the cage has been placed in proper position
on the outlet pipe E and then the set screw (3
is tightened. In this simple way the cage is
held in position without any need of extra fas-
tening means other than that provided in the
standard flushing mechanism for the tank A.

In the normal water closet flushing mecha-
nism, the valve stem is rigidly secured to the
flush valve and there is a sliding connection be-

tween the upper end of the valve stem and g
guide stem that is carried by the free erid of the
lever B, This construction permits the flush
valve t0 move upwardly during the initial flush-
ing of the tank, the valve being buoyant enough
to be supported by the water in the tank and
the valve stem sliding in the eyelet provided in
the guide stem. As the water in the tank flows
out through the outlet pipe E, a point is reached
where the suction on the flush valve created by
the water passing into the pipe E, overcomes the
buoyant tendency of the valve to float on the top
of the water and at this moment the valve theo-
retically will be caused to move downwardly and
seat so as to close the outlet pipe E.

- All too frequently, the valve stem will become
“hung up” in the eyelet of the guide stem (not;
shown). The friction resulting between the
valve stem and the eyelet in the guide stem, will
cause the flush valve to be held suspended in
the highest position into which it Has been lifted
by the original upsurge of the flush valve dus
to the buoyancy of the water. As the water in
the tank moves out through the outlet pipe, the
“hung up” valve will remain in its highest posi-
tion and the suction of the water as it passes out
through the pipe will have no effect in drawing
the flush valve into seating position to close
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moved from the valve. The only time the suction
of the water will have any effect to seat the valve
is when the valve stem will not become “hung
up” and the flush valve will continue to float on
top of the water in the tank and gradually be
lowered as the tank water passes out through
the outlet pipe E.

In order to overcome the ahove disadvantage,
I provide a positive and yet a pivotal connection
between the top of the stem G and the lever B
so the flush valve will be urged downwardly. I
then slidably mount a weight K on the lever B
and secure the weight in place by means of a
wire 22 looped around the lever, see Figure 1.
The looped portions 23 of the wire 22 frictionally
hold the weight X in the position into which it
has been moved on the lever B. The weight can
be moved toward or away from the pivot point
{ of the lever B. I have found that the weight
on the lever B will create a sufficient downward
force on the valve stem G to move the stem
downwardly at the time the flushing operation
is completed and the result will be a positive
seating of the valve P on the seat 5 each time
the water tank is filushed. The degreec of down-
ward force exerted by the lever B against the
stem & can be controlled by sliding the weight
K glongz the lever into the desired position.

From the foregoing description of the various
parts of the device, the operation thereol may
Le readgily understood.

The device is secured to the flushing mecha-
hism of the tank A in the manner already ae-
serihed. When the handle C is depressed, the
lever B will be swung upwardly and will 1ifg
the stema & and the flush valve ¥. There 1is
comrulete freedom of movement of the stem G 1n
the slot 21 and there is a loose connection of the
stem loop 12 with the larger opening il in the
lever B. There is, therefore, no binding action
as the lever B swings upwardly and causes the
opening 1 to describe an arc whose center 15
the pivot . The vertical guides {8 of the cage
J will permit ‘the free upward movement of the
flush valve and yet will prevent the valve irom
swinging too far in a lateral direction.

The weicht K has been adjusted so that it
will not interfere with the normal flushing ot
the tank. However, the pivotal connection |
of the lever with the stem will prevent any up-
ward movement of the stem after the lever sirikes
the upper stop 3. The flush valve F will remain
near the top of the cage J until practically all
of the water in the tank has been allowed to
run out. The strip 28 will hold the fiusnh valve
in a position where it will he acted upen by the
final suctionn of the water as it leaves the ltenk
at the end c¢f the flushing operation. The
weigsht K will cooperate with the water suction
to cause the valve to seat. The cage J will co-
operate with the universal connection of the
valve with the stem so that a proper seaving
wiil result each time the valve 1s operated. The
float I, see Figure 1, controls the cutiing off of
the inflow of water after ihe outlet fiush valve-
F closes and a sufficient quantity of water has
entered the tank to raise the water level to the
roint indicated at 24 in Figure 1. The device is
now ready for the next operation.

I claim:

1. In a device of the type descriked: the com-
bination with a water outlet pipe for 2 flush fank
and having g valve seat therein; an overfiow pipc
having a portion communicating with the cutlet

the outlet pipe E because it will be too far re- 75 pipe at a point below the valve seat; and a guide
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arm mounted on the overflow pipe: of a valve
cage having a ring-shaped lower end fitting
snugly on the outlet pipe adjacent to the valve
seat and having a recess for receiving the com-
municating portion between the overflow pipe
and the outlet pipe, the recess having two op-
posed walls for contacting with the adjacent
outer surfaces of the communicating portion for
positioning the cage properly on the outlet pipe
and preventing any rotative movement therebe-
tween; a buoyant flush-valve mounted in the
cage and being free to reciprocate vertically in
the cage; said cage having g top for limiting the
upward movement of the flush-valve therein: a
valve stem having a loose connection laterally
and longitudinally of the stem permitting a sub-
stantially universal movement with the flush-
valve, the top of said cage having a slot for
slidably receiving the stem; the guide arm being
secured in adjusted position on the overflow
pipe, with the guide arm contacting with the top
of the cage for holding it down upon the outlet
pipe; and means for raising the stem for lift-
ing the flush-valve off from the valve seat.

2. In a device of the type described: the com-
bination with a water outlet pipe for a flush
tank and having a valve seat therein: an over-
flow pipe having a portion communicating with
the outlet pipe at a point below the valve seat:
and a guide arm mounted on the overflow pipe:

of a valve cage having a ring-shaped lower end
fitting snugly on the outlet pipe adjacent to the
valve seat and having a recess for receiving the
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communicating portion between the overflow
pipe and the outlet pipe, the recess having two
opposed walls for contacting with the adjacent
outer surfaces of the communicating portion for

5 DPpositioning the cage properly on the outlet pipe
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angd preventing any rotative movement therehe-
tween; a buoyant flush-valve mounted in the
cage and being free to reciprocate vertically in
the cage; a valve stem having a loose connecting
laterally and longitudinally of the stem permit-
ting & substantially universal movement: the
guide arm being secured in adjusted position
on the overflow pipe, with the guide arm con-
tacting with the cage for holding it down upon
the outlet pipe; and means for raising the stem
for lifting the flush-valve off the valve seat.

ATHOL E. BLAIR.
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