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To all whomni it maz 1y conceri: |
Beit knownthat I, JAMES J. FINNEY a em-

zen of the United States of Amerlca and a

resident of Chieago, county of Cook, Sta,te of

5 Illinois, have invented certain new and use-.

ful Improvements in Flush-Valves, ef whleh
the following is a specification.
- Myinvention relates to flush-valves for wa-
 ter-closets, and has for its object the provision
1o of simple means for using water direct from

the service-pipes, while at the same time re- |
taining all of the advantages obtained from-|

- the use of the ordinary tank or reservoir. - The
requirements of the ordinary closet are that
15 the water should commence its flow with a
gush equal to the full flow, should continue
the flow for a definite permd and finally stop
gradually, so as to give what is technically
known as “afterflow.” The object of the af-
20 terflowistoprovideasufficient body of slowly-
flowing water for the purpose of sealing the
trap in the lower part of the erdmaw cleset—
bowl.
My invention is 1llustlated in the acecom-
35 panying drawing, which is a sectional eleva-

tlon showing Bhe dete,ﬂe of str ucture at about

full size.
‘The main body of my valve consists of a
single casting made up of concentrie eylin-

30 ders 10 and 13 opening into which are the

pipe connections 17 and 19. In the cylinder

10 is a piston 11, which at its lower position.

rests on a seat conswtmfr of the lip 16 on the

cylinder 10 and the upper edge 15 of the pipe

35 or tube 17, Between15and 161 18 an annular
opening 14, which communicates by the open-
1ngs 6 with the annular space 18 between the
eylmders 10.and 13. The annular space 18 is
in communication with the discharge pipe or
opening 19.
provided with a circular projection 5 , adapted

to enter the inlet-pipe 17, and on the projec-

tion 5 18 a boss S. Threuﬂ'h the center of the

piston 11 is drilled a hole 21, the lower end of
From the

- 45 which is closed by a set-screw 23.
opening 21 extends a lateral opening 20 to the
cylindrical surface of the projection 5. The
set-screw 23 serves as a means of regulating
the amount of opening between the eha,nnels

50 20 and 21 and eonsequently the flow of water .
When the piston 11 :-

irom one to the other,

Ithe channels 20_and 21.

The lower face of the plsten 11 1s-

-] 18 ﬁear the upper part of the eylinder 10 and

the space beneath it is filled with water iunder
pressure, there will be a flow of water thirough |
When the piston § 5
settles ‘down, so that the projection 5 enters

‘the tube 17, this flow will be nearly but not

| quite cut oﬁ Ordinarily a slight looseness

of the fit between 5 and 17 will give all of the
flow required when in this position.

‘the lower face of the pre;jectlen 5 to the chan-

‘nel 20, which groove may actually exist or o

only represent the looseness between 5 and

17. One or more n'rooves 7 extend along the 65
side of the pro;ectlen .

, the office of “hlch;
will appear later.
The upper ends of both eyhnders 10 and 13
are closed by a plug 12, in the center of which
18 an opening 24,;which commaunicates with a 70
cylinder 10. From the opening 24 run lateral -

‘openings 25, communicating with the annular

space 18, and hence with the discharge 19. A

valve 28’ on the stem 29 closes the counectlon o
‘between 24 and the c¢ylinder 10. Secured to 75
‘the main casting is a bracket 81, on which is

pivoted a hand-lever 82, that engages a head
33 on the stem 29. Normally the Welght of

| the lever 32 raises the stem 29 and closes the
-valve 28. ‘80

In operation the inlet- plpe 17 is connected |

to a service-pipe having the ordinary city
‘water-pressure, and the outlet-pipe 19 is con-
‘nected to a closet-bowl in the ordinary man-

ner.

Assuming such connections to be made 8z
and the cylinder 10 to be full of water, then
thelifting force under the piston will be meas-

-ured by the area of the pipe 17, and as the

water-pressure is communicated through the .
channels 20 and 21 to the top the depressing ¢o

force will be measured by the area of the up-

per face of the piston. The water-pressure,
therefore,willhold the plston 11 againstitsseat
and close theannular opening 14. The water-
pressure will also hold the valve 28 closed, be- ¢s
cause the upper face is exposed to only . a,tmes-
pheric pressure. If the lever 32 be moved by
hand so as to open the valve 28, then the pres-

sure over the piston11 will be reheved and the - v
I dd :
lew, forcing the Wa,ter in the cylmder 10 eutfl.,

said piston will rise under the pressure be-
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charge 19.
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top of the eylinder 10, the water will flow from
17 through 14 and 18 to 19 and will continue
to so flow as long as the valve 25 is held open.
It will be observed from this description that
there are two separate and distinet passage-
ways for water between the inlet-opening 17
and the outlet-opening 19. One of these 1s
by way of the openings 14, 6, and 13 and the
other by way of the openings 20, 21, 24, and 25.
Of the first of these passage-ways all parts
are preferably, though not necessarily, larger
in area than the inlet 17. Of the second pas-
sage-waythearea of theopening 24 25, orsome
part of it, is smaller than the area of 17, but
larger than the opening 2021. If the lever 52
bereleased, the weight of it will close the valve
28, when the flow of water through the open-
ings 20 21 will cause the piston to gradually
settle downward. This flow and consequent
settling is caused by making the piston 11 of
some material whose specificgravity is greater
than that of water. As the piston descends
the entrance of the head of the set-screw 25
into the orifice of the pipe 17 diminishes the
flow from 17 to 19 by the amount the area of
said orifice is diminished. The entrance of
the boss 8 still further diminishes the flow,
and as this boss is a cone the further descent
of the piston continues to diminish the flow
until the body of the projection 5 enters the
pipe 17, when the flow is reduced to what
will pass through the channel 7. Thisamount
of Aow,which constitutesthe afterflow,willre-
main constant until the piston finally reaches
its seat and stops the flow entirely. It will
be observed that opening the valve 28 1m-
mediately produces a discharge through the
pipe 19 equal to the amount that the service-
pipe pressure will force through the pipe 17
and that this flow will be partly by the way
of the smaller passage-way 24 25 and partly
by the larger passage-way 14 18. To prevent
this flow from'starting sosuddenly as to cause
a pound, I put a shoulder 35 on the stem 29
just above the valve 28, so that the opening

- of said valve will nof cause an instantaneous

50

55

60

opening of the full area of discharge from the
cylinder 10. |

It will be seen that the opening of the valve
28 opens the lesser passage-way between 17
and 19 to relieve the holding pressure on the
piston 11, which relief causes the larger pas-
sage-way to be opened, so as to permit a full
flow of water from the service-pipe to the
closet-bowl; also, that as long as the valve
98 is held open by hand this full flow will
continue, and, further, that permitting the
valve 28 to close causes the water flowing
through the openings 20 and 21 to accumu-
late over the piston, so that it will descend,
but that the full flow continues during such
descent until the set-screw enters the mouth
of the tube 17, after which the flow 1s grad-
ually diminished. It will be apparent that
the speed with which the piston 11 gettles to

When the piston 11 is near tho |

700,485

the passage-way between the lower and upper
faces of the piston and that this area is un-
der control of the set-serew 23. Consequently
the set-serew serves as a means of regulating
the time in whieh the full flow is permitted

tocontinuecafter the valve 28is closed. When

the piston has descended far enough for the
outer end of the channel 20 to enter the tube
17, the speed of descent will be further re-
duced, with the result that amount of after-
flow through the groove 7 will be increased.

In the ordinary flushing devices when one

flushing action has taken place it is necessary
to wait for a reservoir to fill.
vice I can start a full flushing {low at any
time, either immediately after a flushing or
even before the afterflow is completed. .-

It will be seen from the foregoing descrip-
tion that for the ordinary reservoir, float,
valve, &e., Isubstitute a comparatively small
and inexpensive flush-valve,from which 1 get
the following results: A quiclk opening that
allows a full volume of water into the closet-
bowl direct from the service-pipes, an auto-

With my de-

70

8o

go

matically-maintained opening (due to time

required to fill the c¢ylinder 10) that will give
a sufficient body of water for ordinary pur-
poses, a gradual closing of the opening that
producesthe desired afterflow effect, a means
of regulating the time the opening is auto-
matically maintained, a means for controlling
by hand so as to obtain any desired amount
of flow beyond the minimum, and means for
immediately obtaining a new flow of any
amount without waiting for a reservoir to
fill. - | |
Another advantage of my construction 1is
that the usual sucking noise due to breaking
of the siphon used with the ordinary reser-
voir 18 avoided. -

What I claim is— | |

1. In a flush-valve provided with a piston
for opening and closing said valve, the com-
bination with meansfor adjusting the closing

speed of said piston, and means for auto-

matically retarding the latter portion of such
closing speed of said piston, of means for
maintaining a uniform but reduced flow of
waterduring the retarded portion of the clos-
ing movement, x

2. In aflush-valveadapted to be connected
to a service-pipe and arranged to be operated
by the pressure of water in said service-pipe,
a valve-body providing an interior chamber,
a piston movable in said chamber, and serv-
ing to open and close said valve, a passage-
way having one end communicating with the
water under pressure in said service-pipe and
the other end communicating with the cham-
ber over said piston, means whereby a flow
of water from the service-pipe through said
passage-way will serve to move said piston to
a closing position, and means whereby the
amount of flow from the serviee-pipe through
said passage-way will be reduced when thoe
piston is near its closing position.

its seat depends upon the smallest area in i 3. In aflush-valve adanted to permit a pre-
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determined amount of ﬂow direct from &

‘service-pipe to.a closet-bowl and arranged to
be operated by the pressure of water in such
service-pipe, a piston serving to close said
valve and provided with an opening there-

through, means whereby a flow of water from
such service-pipe through said opening serves
to move said piston toa closing position, and
means whereby the amount of flow from the
service-pipe through said opening is reduced
when the piston is near its closed position..

4, Inaflush-valve adapted to be connected

~ to a service-pipe which supplies water under

_pressure, a piston arranged to open and close

said valve, a passage-way through which

~waterflows under pressure from sueh service-
. pipe to cause said piston. to close said valve,

- means for adjusting the area of said passage-
way so as toregulate the flow of water there-
20

30

| 40

45

through, and means for automatically reduc-
ing the flow through said passage-wayduring

[

the latter part of the eloemﬂ* movement of .

said- piston.
-5.-In a flush-valve prowded with a cha,m-

ber and an opening thereto, a piston in said -
chamber for closing said- epenmg, said piston
being prowded Wlth a projection on one side
‘and eald projection being provided with an
opening extending to the opposite side of the
piston so as to permit water to flow from one
side to the other, and means Wherebv the
amount of flow through said openingis largely
~ reduced during a portion of the time when
~ said pPOJthlon 18 entermn' the opemnn' to s:-ud |

35

chamber.

6. In a ﬂush velve mechamsm the combi-
nation with a casing having mlet and outlet.
 openings,of a chamber inclosed therein, a pis-
- ton-valve sliding in said chamber, open pas-
sage-ways leading from said ehember at one-
- -elde of said velve to inlet and outlet open-.
-~ ings, lesser passage-ways leading from said.
 chamber at'the other side of the valve to the -
~inlet’ and outlet openings, means normally |
closing one of said lesger passage-ways, and .
means whereby the other of ‘said lesser pas-:
‘sage-ways is partially closed by said valve |.
~at a predetermined pombm the doemﬂ' move- |
_‘ment thereof | A .

day of Aprll 1899.

7 The a,beve descrlbed ﬂueh valve Whlch 5o o

consists of a closed chamber containing a slid-
ing piston and a suitable relief-valve and is

provided with suitable water-passages-lead-

ing- to both sides of eald piston and so_ar-

ranged that the passage leading to one side is

3

normally open and the passage leading. to

the other side is partially.closed by the pis-

ton at a predetermined point during the re-

turn of the valve to its seaf, Whereby the
tendency to hammer is overcome, and means
substantially as described whereby a uniform

afterflow is caused to take place for a pre-

determined period a,fter the closing of said

passage. -

- 8. In a flush- velve mechamem, the combl-.

nation with a casing having inlet and outlet
1 openings, ofa ehamber inclosed therem, apis-
ton-valve sliding in said chamber, open pas-

sage-ways leading from said chamber at one

elde of said velve to the inlet and outlet.
openings, lesser passage-ways leading from

said chamber at the other side of said valve

to the inlet and outlet openings, a relief-valve

75
of said lesser passage-ways is partially closed
at a predetermined time during the closing

for opening and closing one of said lesser
passage-ways, and means Whereby the other

movement of said valve. -

9. In a flush-valve mechamsm the combl- "
netlen with a casing having mlet and outlet

openings, of a cha,mber meloeed therein, a pis-

ton-valve sliding in said chamber, a Va,lve-'--
seat at one end of said ehamber,open passage-
1 ways of substantially equal area in e¢ross-sec- .
tion leading from said seat to the inlet and
outlet openings, lesser passage-ways leading -
from the chamber at the opposite side of the

7€

valve to the inlet and outlet openings, one of | |

which is constantly open, a regulating device
in said open lesser passage-way, and a relief-

valve by which- the other -of saad leeser pae-.. |

sage-ways 1s normally closed. |
Swned by me at Chmaﬂ'o, Ilhnme, thle 15th

JAMES J I‘INNEY

W1tneseee |

- C. L. REDFIELD L
HOWARD A. REDI‘IELD
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