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To all whonv it nvay concer:

Be it known that I, JAMES SIMPSON, a sub-
ject of His Majesty the King of Great Britain,
and a resident of New York, State of New
York, have invented certain new and useful
Improvements in Flushing Apparatus, with
Valve-Controlling Apparatus for the Same, of
which the following is a specification.

My invention relates to an improvementin
valve-controlling devices which are particu-
larly adapted to be applied in connection with
flushing apparatus for water-closets, urinals,
and other drains, in combination with such
flushing devices.

Theobjectand purpose of my apparatusare

to provide means by which a volume of was-
ter may be introduced into a reservoir, either
open or closed, and from which reservoir the
water may be rapidly drawn or exhausted for
the purpose of flushing the water-closet or for
other kindred purposes.

I am aware that there are a number of de-
vices wherein a reservoir is automatically
filled, within certain limitations, and by the
operation of a valve the contents of the res-
ervoir are exhausted for flushing purposes;
but in all such devices of which I have any
knowledge it is necessary to hold the exhaust-
valve open manually during the period of ex-
haust. The device which I would here de-
scribe differs irom those previously construct-
ed in that after an initial movementis given
to the exhaust-valve it automatically opens
and remains open during the period while
the water is exhausting from the reservoir,
and the devices for filling the reservoir ex-
hibited in the art differ materially from my
present invention.

I have illustrated my invention in the ac-
companying drawing in vertical section,

The structure is comparatively simple, and
I believe the same can be readily understood
from such drawing.

In the drawing I have designated the parts

by numerals, mfenmw to hke parts by like
numerals.

By 1 1 have designated a reservoir adapted
to contain water. Inthestructureillustrated

I have shown the reservoir to be clogsed; but
in the adaptation of my exhausting-valve
hereinafter described I may employ the same
in connection with an open reservoir adapted |

| tobe filled, within certain limitations, by any

of the automatic mechanisms exhibited in the
art and adapted for this purpose.

2 1s the supply or inlet pipe leading into
the reservoir, preferably from the base.

3 is a pipe adapted to exhaust from or sup-
ply air to the reservoir. This pipe may be
opened to the airof the chamber in which the
apparatus is set up, or it may be extended
and communicate with one of the ventilating-
pipes leading to the outer air. ~

4 18 a valve-seat in the pipe 3.
1cal valve adapted to codperate with said
seat 4.

6 is another valve-seat.

7 18 a e¢ylindrical part suitably mounted in
the dome of the reservoir 1 and open at its
base, except for cross-bar 12, which is intend-
ed to limit the movement of the piston 8.

S is a hollow closed air-tight piston adapt-
ed tomove freely within the cylmdmedl part 7.

9 is an annular washer mounted on top of
the hollow piston 8.

10 is a pillar having a concave head adapt-
ed to carry the Spherlcal valve 5; 12, a eross-
bar.

13 1s a flushing-pipe of a size adapted to
exhaust the contents of the reservoir rapidly
and to flush a closet or other device with the
full contents of the reservoir in a short inter-
val of time.

14 is a chamber interposed in the flushing-
pipel8. Thischamber consistsof an enlarge-
ment of the pipe 13, asindicated in the draw-
ing, with an extension 15, adapted to receive
the spherical valve, hereinafter to be referred
to, when the same 1s removed from its seaft.
This chamber has a base 16, which is in-
clined out of the horizontal and toward the
valve-seat, so that when the spherical valve,
which it is intended to contain, is released
from a force sufficient to retain it within such
extension 15 it will, by gravity, fall out of
said chamber and into its final position on its
seat.

17 is a valve-seatl in the exhaust-pipe 13.

18 is a spherical valve made of any suit-
able ma,tenal preferably having a certain
elastlelty

19 is a shutter hinged within the p1pe 13 at
the point 20,

21 is a plunger having a slot 22 through the

51s a spher-
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same.
23 and a hand-knob 24, which knob is con-

nected with the plunger by the arm 25.

26 18 a cireular aperture in which the plun-
ger 21 is mounted to reciprocate, and 27 is an
annolar chamber communicating with the
aperture 26, while 28 is a duct leadmﬂ' from
such annular chamber 27 into the e*{haust-
pipe 13 below the valve.

29 18 a casing inclosing a helical spring 30,

- which is intended to bear upon the casing
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and upon thearm 25 toretain the plunﬂ'er 21

normally away from the valve.

The operation of my device i3 as follows
Normally the pipe 2 is econnected with a, wa-
ter-suapply adapted to deliver the water to the
reservoir under a suitable head. It will
therefore be understood that the water flows
continuously into the reservoir 1, the exhaunst
being checked by the fact that the spherical
valve 18 is in its normal position, resting on
its seat 17. As the reservoir fills with water
the inflowing water rises to a point where it
makes contact with the air-tight piston 8, and
as the water is displaced by the wewht of
said piston the piston is raised, forcing the
annular washer 9 against the seat 6 and also
forcing the Spheuca,l valve against its seat,

thus elomng exhaust-pipe 3.
In the drawing I have illustrated the res- |

ervoir as full of w_ater with the air-exhaust
It will be understood
that when the reservoiris being first filled,
the piston 8 not being raised by the water—
the water not hanvmn' reached it—rests on the
c¢ross-bar 12. Thelefme the air contained
within thereservoirlis permitted to exhaust
through the pipe 3 until such time as the
nauter rises in the reservoir 1, until, by rea-
son of the d18p1a,eement of the Water by the
piston 8, that piston is raised until it closes
the smd alr-exhaust valve. Again, when the
wateris exhausted from thereser voir through
the exhaust or flush pipe 13, as will be here-
Inafter described, the plSEOH 3 falls as soon
as the water begms to exhaust through the
pipe 13, and thus permits air to be admltted
into the reservoir 1 in sufficient guantities
not to interfere with the exhaust of the wa-
ter, which might happen with the pipe 3
closed.

There is another feature which it is desir-
able to note, which is the result of the oper-

ation of my presentdevice. When the water

is introduced into the reservoir and rises to |

the point where the valve in the pipe 3 is
closed, a certain air-chamber is formed at
the dome of the reservoir, and the water-
pressure, 1f sufficient, will cause a compres-
sion of this air, thus lea,vmﬂ' the water in the
reservoir under a full head of pressure of the
supply. When the valvein the exhaust- -pipe
13 18 thrown open, the expansion of this air
operates, in addition to th_e weolight of the
water, to force the same out of the reservoir
through the exhaust or flush pipe 13. An

679,687

Said plunger is provided with a head | method of filling the reservoir is that the op-

eration of ﬁlhncr is noiseless and the opera-
tion of exhausbmﬂ' therefrom is rapid.

I will now descrlbe the valve which I em-
ploy to control the exhaust or flush of the
water from the reservoir. This valve, as
stated, is interposed in the exhaust-pipe 13,
and consists of the valve-seat 17 and the
spherical valve1lS. My inventionin this con-
nection consists in means for moving said
spherical valve from its seat by a manual
operation and automatically holding the
same away from 1its seat during the enfire
period in which the reservoir is being ex-
hausted. I accomplish this as follows: The
shutter 19, as stated, is hinged at 20 and nor-
mally. rests on the spherical valve or ball 18.
When I desire to open the valve, I exercise
manual pressure on the knob 24 until the
head 23 comes in contact with and slightly
moves the ball 18. I have indicated the nor-
mal axis of the ball 18 by the dotted line «.
This is the position of the ball when it is en-
gaged by the head 23 of the planger 21. It
will be noted that a slight movement of the
ball 18 will bring its axis into the dotted line
b, and as soon as it arrives in this position
the water will have already begun to exhaust
through the pipe 13, and its downward flow

will bear upon the shutter 19, thus causing

the shutter to bear upon the ball 1S and force
the same into the chamber 15, into the posi-

i tion shown in dotted lines in the chamber 15.

The shutter 19 at the same time will be-driven

. down and close the entrance to the chamber

15, thus retaining the ball 18 within the
chamber 15 until the full contents of the res-
ervoir 1 are exhausted through pipe 13. As
soon as the exhaust is ecompleted, the pres-
sure which has heretofore held the shutter 19
at the mouth of the chamber 15 being re-
lieved, the weight of the ball 18 will cause
the same to roll, under the power of gravita-
tion, along the inclined base 16 of the cham-
ber 15 until it has found its normal seat, and
in 8o doing will raise the shutter 19 to the
position shown in the drawing. Thus it will
be seen that by this operation the valve is par-
tially opened by giving the ball 18 an initial
movement, and 1t 18 completely opened and
retained open by the hydrauliec pressure as
the water falls through the exhaust-pipe 13,
operating upon the shutter 19.

I have observed in the operation of my de-
vice that in order to move the pluanger 21
manually by pressure upon the knob 24 it is
necessary to overcome the entire hydraulic
pressure bearing upon the head 23 of the
plunger 21. In order torelieve this pressure,
as soon at the plunger is moved I have pro-
vided a duct leading through the slot in said
plunger to chamber 26 and duect 28, thus es-
tablishing a communication around the main
valve.
when I have imparted to the plunger 21 by
pressure uponthe knob 24 a slight movement

~ additional advantage thh is found in this | the hydraulic pressure bea,rlnn' upon the head

70

75

30

QO

I00

105

110

115

120

125

I30

It will therefore be understood that




IO

20

25

30

35

40

45

5o

55

6o

679,687

23 18 considerably relieved, and I am able
with slight exertion thereafter to direct the
pressure of the plunger 21 against the ball
18 for the purpose of unseating the same, as
heretofore described. It will of course be
understood that by the operation of the plun-
ger I only impart sufficient movement to the
ball 18 to change its axial relation with ref-
erence to shutter 19. The plunger is then
released and restored to its normal position
by the spring 30.

What I claim is—

1. A flushing device consisting of a reser-
voir and exhaust-pipe with a spherical valve
interposed in said pipe in combination with
a chamber adjacent to said spherical valve
adapted to receive said spherical valve when

the same is removed from its seat; a shutter

suitably pivoted within said exhaust-pipe
and adapted to bear on said spherical valve
with means to impart to said spherical valve
an initial movement sufficient to change its
axial position with reference to said shufter
and sufficient to throw said spherical valve
into the power of said shutter when the same
18 operated upon by the hydraulic exhaust
and means to restore said valve to its seated
position when the pressure of the hydraulic
exhaust 18 removed, substantially as de-
seribed.

2. A flushing device consisting of a reser-

voir and exhaust-pipe, with a spherical valve -

interposed in said pipe in combination with
a chamber having an inclined base, said
chamber being adapted toreceive said spher-
ical valve when the same is removed from its
seat, and sald base being sufficiently inclined

toward said valve-seat to permit the spher-

ical valve to gravitate into its normal seated
position, a shuttm sultably pivoted within
sald exhaust-pipe and adapted to bear on
sald spherical valve, with means to impart
to said spherical valve an initial movement
sufficient to change its axial position with ref-
erence to said shuttel sufficient to throw
sald spherical valve into the power of the
said shutter when the same isoperated upon
by the 11}?(113,1111@ exhaust, substantially as

~described.

3. A flushing device consisting of a reser-
voir and exhaust- pipe, with a spherwal valve
interposed in said pipe in combination with
a chamber having an inclined base, said
chamber being adapted to receive said 5pher-
ical valve when the same is removed from its
seat, and said base being sufficiently inclined
toward said valve-seat to permilt the spher-
ical valve to gravitate into its normal seated
position, a shutter suitably pivoted within
said exhaust-pipe and adapted to bear on
said spherical valve, a plunger suitably
mounted to reciprocate by hand,and adapted,
when pressed toward the spheucal valve, to
impart to the same an initial movement St ffi-

|

3

cient to throw the valve out of its mormal 65

axial position into a position in which it may
be operated upon by sald shutter, when af-
fected by the hydraulic pressure of the ex-
haust, substantially as desecribed.

4. A flushing device consisting of a reser-
volr and exhaust-pipe, with a spherical valve
interposed in sald pipe in combination with
a chamber having an inclined base, said
chamber being adapted to receive said spher-
ical valve when the same is removed from its
seat, and said base being sufficiently inclined
toward said valve-seat to permit the spher-
1cal valve to gravitate into its normal seated
position; a shutter suitably pivoted within
said exhaust-pipe and adapted to bear on
said spherical valve, with means to exhaust
a portion of the water lying before the valve
with the initial movement of said plunger,
substantially as described.

5. A flushing device consisting of a reser-

voir and exhaust-pipe, with a spherical valve

interposed in said pipe in combination with

'a chamber having an inclined base, said

chamber being adapted to receive said spher-
1cal valve when the same is removed from its
seaft, and said base being sufficiently inclined
toward sald valve-seat to permit the spher-
1cal valve to gravitate info its normal seated
position; a shutter suitably pivoted within
sald exhaust-pipe and adapted to bear on said
spherical valve; a plunger suitably mounted
to be reciprocated manually and adapted to
partially unseat the valve with means to ex-
haust a portion of the water lying before the
valve with the initial movement of said plun-
ger, substantially as described.

6. A flushing device consisting of a reser-
voir and exhaust-pipe, with a spherical valve
interposed in said pipe in combination with

& chamber having an inclined base, said

chamber being adapted to receive said spher-
1cal valve when the same is removed from its
seat, and said base being sufficiently inclined
toward said valve-seat to permit the spher-
1cal valve to gravitate into its normal seated
position; a shutter suitably pivoted within
sald exhaust-pipe and adapted to bear on
said spherical valve; a plunger suitably
mounted to be reciprocated manually and

adapted to partially unseat the valve, with

means to exhaust a portion of the water lying
before the valve with the initial movement
of sald plunger by exhausting the water
through an aperture in the stem of the plun-
ger to a duct leading below the valve, sub-
stantially as described.

Signed by me at New York, in the county
and State of New York, this 25th day of Feb-
ruary, 1901.

JAMES SIMPSON.

Witnesses:

EMyaA W, FINLAYSON,
SIDNEY R. PERRY.
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