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1o _all whom it may concern:

Be it known that I, RoBERT A. Brooks,a
citizen of the United States, and a resident

~=of Chicage; Cook county, Illinois, have in-
5 vented certain new and useful Improvements
in Flushometers; and I do hereby  declare
- that the following is a full, clear, and exact
- description of the same, reference being had
to the accompanying drawings, and to the
1o letters of reference marked thereon, which
forni a part of this specification.

This invention relates to improvements
in flushometers or flushing-valves adapted
for use in lieu of the usual elevated reservoir

15 or tank in connection with urinals, water-
- closets, or wherever a flushing device is re-
quired. :

Heretofore of the many devices of the kind
put upon the market it has been usual to

zo provide an interior chamber into. which the’
water or other flushing fluid'is allowed to
enter through a very small aperture, the.
accumulation of the fluid in said ‘chamber
actuating mechanism to close the flushing-
25 valve after the same has been put in oper-
-ation manually. TInasmuch as - the water
usually used for flushing ‘frequently con-
tains various forms of animal and vegetable
life, as well as sediment and matter held in
'30 suspeusion, the small passage soon becomes
restricted or entirely clised by the accu-
- mulation of the same rendering it impossible
for the device to operate satisfactorily.
The object of this invention is to provide
35 a flushometer which’ may be either auto-
matic.in both opening "and closing or auto-
, matic in closing only” after having been
actuated manually by an operator, and in
which the flushing fluid delivered through
40 the flushometer is confined to the delivery-
chamber and outlet only, and in which, no
matter how contaminated the fluid delivered
therethrough the closing mechanism is un-
affected thereby. .. :
It is also an object of the invention to
provide a comparatively cheap and simple
. though strong and durable construction of
the class described and one not likely to get
out of order through use. , :
The invention consists in the matters
hereinafter described, and more fully pointed
out and defined in the appended claims.
In the drawings, Figure 1 is a central ver-
tical section taken through a flushometer |
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Specification of Letters Patént. _
Application fled December 4,1903. Serial No. 183,790,

‘Patented April 2,1807..

adapted to be both self gﬁgsan ] é@s@

and embodying my invention and showing
the same closed.  Fig. 2 is a top. plan view

of the same. Fig. 31s a section taken on
Fig. 4is a section similar.

line 3 3 of Fig. 1. v
to Fig. 1, showing the flushometer fully open.
Fig. 5 is a section taken on line 5 5 of Fig. 4.

-Fig. 6 is a section taken on line 6 6 of Fig. 4.

Fig. 7'is a central vertical section of a flush-
ometer embodying my invention and adapt-
ed to be open"e§ manually and to close
automatically and shows the same fully
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closed. Fig. 8 is a similar section showing .

‘the flushometer closed after 'a preliminary

flush. .

As shown in said drawings, referring first
to the construction shown in Figs: 1 to 6, in-
clusive, or, in other words, to the flushometer
adapted to open.and close automatically, A
indicates .an’ outer casing or body of “the
flushomieter, which is closed at the ‘top with
a ca” or cover A’ Near the bottom of the

70

casing an inlet-pipe a opens into. one. side

thereof,. affording a passage for the flushing

fluid te-be delivered through tHe flushometer.:

At the bottom of said casing-section A is pro-

_vided a dischargé-pipe a’, which, as shown, is

8o

enlarged nearitsupper end and screw-thread-

ed to engage in a threaded aperture’in the
lower end of said casing A. The upper end
of said pipe o’ extends upwardly within the

water-chamber in said casing and is shaped

to afford a seat for a flushing-valve ', as
shown in Fig. 1, which closes the discharge-

85

pipe o’. Fitting in said casing and mov-

able longitudinally therein is a-deep cup B,
having a close-fitting - cup-shaped cover B’

screw-threaded thereon.. A piston D¥is pro-.

90"

vided in said cup and provided with a tubu- ..~

lar piston-rod D', which extends upwardly
through the cover B’ and has screw-threaded
engagement in said cap A’ and from which a
small aperture opens through the piston and
into which a restricted. port d opens above
the piston, as shown in Fig. 1.~ A'rod d’, pro-
vided at its upper end with a screw-threaded
head d?, which has threaded engagement in
the upper end of the piston-rod, extends axi-
ally of said rod and is provided: at its lower

end with a pin, which partly closes the aper--

ture opening through the ‘piston‘acting as @
needle-valve to control the rate of flow there-
through. Having threaded: engagement in
said cap A’ and extending therethrough and
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through a complemental aperture in the
cover B’ is a rod E, which at its lower.end fits
into an aperture opening through the piston
D? and cored out to afford a chamber-in the
lower end normally closed against upward
pressure by the spring-controlled valve e,
but provided with ports ¢’ above the piston,
through which any fluid contained above the
piston may readily and quickly flow back
mto the cup through the piston both through
the needle-valve in the piston-rod and
through said valve e. As shown, the aper-

ture through the piston is restricted at its |

lower end, so that screwing said rod K in-
wardly not only vestricts the ports ¢/, but
also limits the movement of the valve ¢, thus

- affording desived adjustment to control the

20

flow of fluid. A coiled spring E* engages
against the under side of said cap A’ and on
said cover B/, and acts normally to force said
cup, with its contents, to the lowest point of
its adjustment, as'shown in Fig. 1. Inte-
grally. connected with the bottom of said
cup are the downwardly-extending arms b,
connected at their lower end with a transverse
head b, provided with a central down-
wardly-extending threaded boss b* and apex-
tured axially to receive the tubular valve-

_stem ¢ of the fhishing-valve C’, which extends

upwardly therethrough and is provided at
its upper end with an enlarged flanged head
¢, apertured to afford a seat for the down-
wardly-opening spring-controlled valve ¢,
which affords an outlet for the flushing fluid
should the same rise above the head o’. A

" piston C is carried on said head b and, as
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shown, comprises a sheet of leathgr ¢* or other
suitable material affording a-hydraulic pack-
ing and which fits closely in said.casing and

is held firmly against said head by the.

flanged follower ¢, which has threaded en-
gagement.with the boss §* and is provided
in its.end with an inwardlv-divected lange ¢,
between which and the end of the boss b* is
provided a seat to receive hydraulic packing
¢, which prevents leakage along vhe stem c.
Bearing against the inner side of the head
and beneath the flanged head ¢ is a coiled
spring (2, which acts normally to hold said
flushing-valve elevated into proximity with
the piston. The flushing-valve €' may be
constructed in any desized manner. . As
shown, however, the same comp-ises a flange
on said stent ¢ and a fiber washer ¢, engaged
bencath the same and held in position by
means of a conical nut ¢*, as shown in Figs. 1
and 4.

 The construction illustrated in Figs. 7 and
8 is a modified form of that before deseribed
and is adapted to he manually actuated in
flushing and to-close automatically.

o

In this:

construction the casing A* is of a unitary na-

ture and the lower end «® thereof is threaded
for connection with the device to be flushed.
An inlet-pipe @ is integrally connected in

said casing A® between the middle part there-
of and the lower end, and an enlarged cylinder
or chamber & is provided between said inlet
and outlet pipes and provided. in its bottom
with a raised annular seat ¢f to receive the
flushing-valve (¢, which is a simple piston-
valve of any desired construction, but, as
shown, provided with an upper and a lower
valve-plate ¢'* ¢!, between which is engaged
a packing-washer of leather, indurated fiber,
or other suitable material adapted to bear on
said seat a¥, and all of which are rigidly se-
cured together by means of the end-threaded
tubular stem C°, which opens through said
piston-valve and extends upwardly there-.
from and near its upper end is screw-thread-
ed to-afford means for securing the piston C¢
‘thereto, which likewise comprises upper and
lower plates ¢'* ¢%, having a packing-washer
secured between the same, and which fits
tightly in the bore of the casing. Sdid tube
(® is provided with an aperture just above
the piston C® to permit any fluid finding its
way above said piston to pass outwardly by
means of said tubular stem into the dis-
charge-pipe. Theupperend of said stem C°
is internally screw-threaded to engage the
complementally screw-threaded stem ¢ of the

8o
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cup G, which, as shown, fits closely in the

bore of the casing A and slides upwardly
therein with the movements of said valves.
Said cup is provided at its upper end with in-
ternal screw-threads in which a head G is
secured. - The upper end of said casing A® is
closed by a cap a°, provided with a down-
wardly-extend'ng peripheral flange, which
has threaded engagement with said casing:
At the center of said cap «® is provided a
downwardly-extending tube ¢, which, as
shown, is integrally connected with the un-
der side of said cap and which fits closely in a
central aperture in said head G/ and is of a
lengthto extend through said head when the
{lushing-valve (** is scated. Tlaving thread-
ed engagement in the lower end of said tube g’
is 4 valve-body g2, which, a8 shown, is conical;
with the base thereol directed downwardly.
Said valve-body is cored to provide a rela-
tively large interior cavity. which opens
through the base into the cup G through a
relatively small aperture.  Threaded in the
upper end aof the tube ¢ and extending cen-
trally through the cap «® and externally
slotted for engagement with a screw-driver
or the like is a valve-stem ¢*, which is conical
on its inner end to fit in the seat of said
valve-body ¢* and which is of a length to ad-
mit of adjustment inwardly or outwardly to
regulate the passage through said  valve-
body and affording together therewith a nee-
dle-valve.  Supported on said valve-body ¢*
is the sliding head G, which fits elosely in the
cup Goand to the lower end of said valve-
body when the fushometer is in & closed po-
sition, owing to the conical form of the same, -
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~ .between the same and the head G/, in which

osition downwardly - directed peripheral

B a,nges g* on said head G’ bear against the

head G*. An aperture is provided through

- said valve-body ¢* at a point below the lower

end of the tube ¢ and, as shown, the lower

* - end of said tube 1s notched to provide chan-
* - nels opening upwardly therefrom. '

10

‘Any desired means may be employed for
manually operating the device. As shown,

- however, a weighted lever H is pivoted within

.15
20
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the casing and pivotally engaged on the stem
g of the cup G, and the handle thereof ex-
tends outwardly through a slot in said casing
in position to be manually engaged.

- The operation is as follows: Referring

first to the construction illustrated in Figs.
1 to 6, inclusive, it is evident that inasmuech
as the flushing-valve closing the discharge-
passage is much smaller than the piston C

‘the fluid-pressure on said piston is normally

considerably greater than on the flushing-
~alve and, supposing the device to have just
flushed and the chamber B of the cup to be
filled with mercury, oil, or other fluid, as
shown in Fig. 1, both above and helow the
piston D?,"the upward pressure of the liquid

‘to be flushed on the piston C dets to foree

said cup upwardly against the tension of the

‘springs E* and C?, the tubular stem ¢ sliding

through the stufling-box in the flushing-
valve compressing said " spring (2, The up-
ward movement of the cup slowly forces the
fluid therein .upwardly through the aper-
tures in the piston. As the mercury or
other fluid slowly rises above the piston the

.tension constantly becomes greater on said

- springs until the head b’ contacts with the
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sleeve of the flanged head ¢/ and lifts the
flushing-vaive. The spring C* now acts to
snap the flushing-valve high above its seat,
as shown in Fig. 4, opening the discharge-pas-
sage fully. In this position it is to he ob-
served that approximately all of the fluid in
the cup has Leen forced above the piston D2
The spring E?, fully compressed, now acts to
force the cup B and piston C downwardly.

Before this can he accomplished, however,

the fluid must pass through the valves in said
piston D into fhe cup below the same. = This
return flow can of course be controlled or
regulated by the adjustment of the valves in
sald piston to permit the closure to be slow
or rapid, as preferred. The release of the
flushing-valve from its seat having caused
the same to be forced upwardly on the stem ¢
by its spring C?, the cup and the piston C
must descend a sufficient distancé to. return
the same to approximately their normal po-

sitions, or that shown in Fig. 1, before the !

. flushing-valve is in position to seat, after

65

“which the unequal pressures on said valve

and piston C causes the operation to be re-
peated at regular intervals dependent upon

<D

the adjustment. As shown, the cup B is
provided with vertical grooves in its side
wall, (indicated by *,) which extend approxi-
mately half the height thereof and afford re-
cesses to permit the fluid to pass the piston

@
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during a part of the upward and the down-. ,

ward movement of the cup.
The operation of the construction illus-

| trated in Figs. 7 and 8 is substantially the

same as that before described. The cup G is
divided into an upper and a lower chamber
by means of the partition G*, supported upon
the valve-body ¢?, and with the cup filled
with mercury, oil, or other suitable fluid up-

ward movement of the lever H H’ acts to [ift.

the valve C, starting flow through the flush-
ometer and forcing fluid outwardly through
the needle-valve and above the partition G
Said partition is held from upward move-
ment by the end of the pipe ¢, while the cup,
with the head G/, moves upwardly to the po-
sition shown in Fig. 8, the fluid continuing

75
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to rise upwardly through the needle-valve

and through thespaces provided between said
partition and the valve-body until, as shown
i Fig. 8, a greater portion of the fluid is in
the upper chamber. * If now the handle is re-
leased, the weight of the handle and of said
fluid tends to draw the cup and the valves
downwardly. Said movable partition G

drops to its lowest point on the valve-body,

opening up the port through said valve-body,
through which the fluid slowly flows, grad-
ually increasing the weightin the lower cham-
ber of the cup and carrying the valves down-

90
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wardly until the lower valve C* is in position °

to-seat and close the flushometer. In said
Figs. 7 dnd 8 the chamber above the valve-

seat.a® is shown relatively short vertically, so -

that when the cup is pushed upwardly, as

shown in Fig. 8, a fore-flush is provided by

said flushing-valve first rising from its seat
and then entering the hore of said casing,
closing” the same below the inlet-passage.
When so constructed, the flow ceases until the
valve is allowed to descend into the chamber
above the seat ¢*, when the flushing is com--
pleted. -This construction is particularly
valuable in flushing closets, in which instance
an agtuating-rod H’ engages below the cup
and is connected by operating-levers in the
usual or any desired manner with the closet-
seat, so that pressure on the seat acts to Jift
the valve (* to the position shown in Fig. 8,
and the valves are supported in said position
until the weight is removed from the seat,
when. the flushing operation is completed as
the-wvalve descends. o

Obviously, inasmuch as mercury, oil, glye~
erin, or other suitable material is used in the
cups and is free from sediment or other ma-

105
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terial adapted to clog any of the valves em- -

ployed and as the flushing fluid cannot by
anv means reach the operating mechanism,
either of the constructions shown -having
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‘been once adjusfed will continue to operate

indefinitely without further attention, and,
furthermore, should any of the fluids passing
through said flushometer find access above
the piston C or C¢ the same will be imme-
diately drained away through the pipe ¢ or
(?, as the case may be, and thus prevent the
device ever becoming clogged on account of
accumulation of fluid akove said valves.
Obviously no stufling -hox or glands are
required about the operating-lever, and the
operative principle is the same in both the
constructions shown, and many details of

construction may -be varied without depart-

ing from the principles of this invention.
I claim as my invention—

1. Tn an aulomatically opening an:i clos-

ing flushometer the combination with. a
closed casing having an inlet-passage anid an
outlet-passage, of a flushing-valve seated on
the outlet-passagc, a piston posiiioned above
the inlet-passage, a ‘covable cup ahove said
piston and comprising an upper and a lower
chamber, a valve Letween the chambers, a
fluid . normally {illing the lower chamber,
means operated by the upward movement of
the piston acting to force said fluid from one
to the other-of said chambers, means acting
normally to force the cup downwardly, a
yielding connection Letween the flushing-
valve and the piston whereby upward move-
ment of the piston acts to lift the flushing-
valve andsupport thesame al:oveitsseat until
said piston has returned to near its normal
position, and means retarding the return
flow of the fluid in said cup acting to retard
closure of th. flushing-valve. '

2. In an automatically ~ operating {lush-
ometer the combination with a closed casing,
of a lohgitudinally - movableé cup sceured
therein and- containing‘a fluid, a fixed divi-
sion-wall separating the same into an upper
and a lower chamber and provided with a
restricted passage through which said chai-
bers communicate, a piston scated in. said
casing Lelow said cup, means moval:le there-
hy acting to force the fluid from one chamber
through said restricted passage into the
other, means acting normaily to bold said
piston at the lower limit of its movement, a
flushing-valve connected with the pistonand
adapted to close with the pressure and means
acting to hold said flushing-valye aliove its
seat during a part of the movement of the
piston.

3. In an automatically - operating flush-
ometer the_combination with a closed ecas-
ing, of an inlet and an outlet pipe connected
therein, a flushit g-valve seated to close the
outlet-pipe with the pressure, a piston posi-
tioned above the inlet-pipe, a downwarily-
extending tubular stenn opening through the
piston and passing through the flushing-
valve, a fluid-containing cup aliove the pis-
ton and means operated by pressure of said

849,105

fluid acting to control the movement of said
valve, a spring on said stem bearing up-
wardly on said flushing-valve whereby up-
ward movement of the piston acts to com-
press said spring until the flushing-valve is
raised ,whereupon said spring holds said
valve above its seat until the piston is re-
turned to approximately its normal position.

4. In an automatic flushometer the com-
bination, with a closed casing, of an inlet-
pipe opening thereinto, a discharge - pipe
opening therefrom below the inlet-pipe, a
fushing-valve seated on the discharge-pipe
and adapted to close the same with the pres-
sure, a piston of greater diameter positioned

al:ove the sane and closing the casing above’

the inlet, a downwardly-extending tubular
stem onsaid piston which opens therethrough

and passes through the flushing - valve, a.

spring carried thereon and bearing upwardly
on the flushing-valve and resisting upward

movement of the piston and fluid-operated

means acting to regulate the flushing and re-
tard the closing after flushing.

5. In an automatic flushometer the combi-
nation with a closed casing, of an inlet and an
.outlet pipe connected therein, a flushing-
valve seated to close the outlet-pipe with the
‘pressure, a piston seated to close the casirg
above the inlet=valve, a stem connecting the

valve and piston and slidably engaged in one-

of the sume, a spring carried on said stem and
acting to elevate the flushing-valve when un-

seated, s spfing acting normally to resist up-

ward niiovement of the piston, and fluid-op-
erated. means actuated by, said piston and
acting to regulate the flushing and closing
‘the flushing-valve.

6. In an automatic flushometer the combi-

nation with a cylindric casing, of an aper-
tured partition secuved therein out of con-
tact with the side walls thereof, a piston in
said casing; a closed cup thereon slidably en-
gaged intermediate said casing and said par-
tition, » fluid in said cup, a flushing-valve
adapted to seat with the pressure and to re-
main seated during part of the travel of the
piston and means acting to force said fluid
from one side of the partition to the other.

7. In an automatically opening and clos-
ing flushameter the combination with a cas-
ing of an inlet and an outlet pipe connected
thereitr, a piston positioned above the inlet-
pipe, a flushing-valve yieldingly connected
{herein and normally closing the outlet-pas-
sage and of less avea than the piston, a cup

above the piston, a valved partition dividing

the same into chambers, a spring bearing
agzinst the bottom of the cup and against a
part carried on the flushing-valve and a fluid
parily lilling seid chambers, whereby up-
ward movement of the controlling - valve
acts to force the Huid in the cup from one to
the other chaiiber, thareby contvolling the
operation of the valve.. '
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8. In an automatic flushometer the combi-
nation with a flushing-valve, at the bottom
of the water-chamber adapted to close with
the pressure, of & cup positioned above the
water - chamber, means adapted to move
said cup independently of the flushing-valve,
a valved partition suspended from the top of
the casing and dividing the cup into upper
and lower chambers, a fluid in one or more of
said chambers, means operated by the move-
ment of the cup acting to raise the flushing-
valve and simultaneevsly force the fluid in
the cup from one side of “he partition to the
other and means retarding the flow of said
fluid acting to regulate the reseating of the
flushing-valve. ,

9. In a self opening and closing flushome-

' ter, the combination with a closed casing, of

20
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30

an inlet and an outlet pipe connecting there-
in, a piston above the inlet-pipe, a lushing-
valve of smaller diameter yieldingly con-
pected therewith and positioned to close the
discharge - orifice and affording a water-
chamber between said valves, a reciprocat-
ing cup secured in the casing above the pis-
ton, a valved partition therein, adapting the
cup to move theréon and dividing the same
into a plurality of chambers, a fluid partly
filling tge cup, and means operated by tﬁe up-
ward movement of the piston acting to cause

.. displacement of the fluid in one of the cham-
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bers of said cu{), and a spring acting to seat
the flushing-valve and reverse the flow of the
fluid in the cup and means retarding said
flow. - : :

10. In an automatically - operated flush-
ometer, the combination with a closed casing
having an inlet and an outlet opening, of a
piston above the inlet-opening, a flushing-
valve closing the outlet-opening with the
pressure and adapted to remain seated while
the piston travels therefrom, means Tegu-
lating the operation of said valve and piston
embracing a closed cup carried on said pis-
ton, a valved partition therein rigidly en-
gaged on the casing, a fluid partly filling the
cup and operative connection between said
valve and the cup acting to trip the valve
and time the operation thereof by the flow
of fluid through the chambers of the cup and
means regulating said {low therethrough.

11. In a self opening and closing flushome-
ter the combination with the casing, of an in:
let and outlet pipe connected therein, a flush-
ing-valve scated to close the outlet-pipe with
the pressure, a piston in said casing above the
inlet-pipe and of greater diameter than the
flushing-valve, a longitudinally-movable cup
above the piston, a valved partition therein
adapting the cup to move thereon and divid-
ing the same into chambers, a fluid filling one
or more of said chambers, means operatively
connected with the piston acting to foree said
fluid from chamber to chamber in said cup
during the upward movement of the piston

-and a spring acting. to close the flushing-

valve after flushing. :

12, Inan automaticall opening and clos-
ing flushometer, the com&hation- with a cy-
lindric casing having an outlet and an inlet
aperture, a flushing-valve adapted to control
sald outlet, an upwardly - directed tubular

Stem thereon provided with a flanged head, a

reciprocating piston intermediate said valve
and said head, means engaged between the
piston and head adapted to unseat said valve
when the piston reaches the upward limit of
its travel, a closed cup carried on said piston,
an apertured partition therein non-movable
with respect to said cup and a fluid in said
cup adapted to pass through said partition
during the operation of the flushing-valve.

- 13. In a flushometer the combination with
a cylindric casing of an apertured partition
secured therein out of contact with the side
walls thereof; a piston in said casing, a tubu-
lar stem extending therethrough,a closed cup
in said casing and slidably engaged interme-
diate the same and said partition, a fluid in’
said cup and a valve in said partition afford-
ingamorerapid flow of said fluid therethrough
in one direction than in the other. )

14. In a flushometer the combination with
a casing having inlet and outlet apertures
therein, of an apertured partition suspended
in said casing out of contact with the side
walls thereof, a piston movable in said casing,
a flushing-valve thereon adapted to control
the outlet, a cup carried above the piston and
movable thereby and projecting between the
partition and casing, a fluid in said cup adapt-

8
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ed to pass back and forth through the parti- -

tion and means in said partition affording a
more rapid flow of said fluid in one direction
than in the other.

15. In a flushometer the combination with
a casing having inlet and outlet apertures
therein of a flushing-valve seated to control
said outlet, a partition in said casing, a cup
operatively connected with said valve and
adapted to slidably engage between said par-
tition and casing, a fluid in said cup and

.means in said partition adapted to permit

said fluid to flow through the partition faster
in one direction than in the other.

16. In a flushometer the combination with
a casing having outlet and inlet ports therein,
of a valve controlling the outlet-port, an ap-
ertured partition in said casing, a controlling
fluid in said ecasing disconnected from the
flushing fluid, means for forcing said control-
ling fluid back and forth through the parti-
tion and means affording a faster flow of said
fluid in one direction through the partition

than in the other.
* 17. In a flushometer the combination with
a casing having an inlet and an outlet open-
ing therein, a valve seated to close the outlet-
opening, a piston in said casing above the
inlet-opening, a valve-stem on said valve
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exfending upwardly through the -piston, a !

closed cup in the casing adapted to be moved

vertically by said piston, an operating fluid -
therein, a stationary apertured partition in |

5 said cup and means in said partition adapted

to permit a more Trapid flow of said fluid -
therethrough in one direction than in the .

other.

_seribing witnesses.

1n testimony whereof I have heteunto sub-
seribed my name in the presence of two sub- 10

)

ROBERT A. BROOKS.
Witnesses:
C. W. Hiyis,
Avvrep C. ODELL.



