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UNITED STATES

PATENT OFFICE.
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Application filed May 23,

To all whom it may concern:

Be it known that I, Roszrr A. Brooxs, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Tlinois, have invented certain new and use-
ful Improvements in Fluszhing-Valves, of
which the following is a specification.

My invention relates to slow-closing oil
regulated flushing valves such as are used to
cause a regulated flush of water through the
bowl of a water closet, and the general ob-
ject of the invention is to provide an ac-
curate, simple and cheaply constructed valve
of this class which shall operate efliciently
and with certainty and exhibit various ad-
vantages in construction and operation as
compared with prior similar devices known
to me. I have so constructed and designed
my improved valve that the parts of the
water-flushing valve and of the oil regulat-
ing valve operate in direct vertical aline-
ment, and certain features of my inventicn
relate to this structural arrangement of the
parts; another relates to a construction of
the cil chamber and piston and associated
parts which is designed to prevent any leak-
age of oil by a simple and effective structural
arrangement of the parts; another relates to
a novel arrangement of valve members for
governing the flush of water through the
valve; and other features relate to details of
construction of the various parts intended to
produce an efficient and desirable device. In
the appended claims I have pointed out the
essential features of my invention, it being
understood, however, that my invention is
capable of modification and variation, and
that except as required by the specific sub-
ject matter of particular claims, my inven-
tion is not limited to the specific construc-
tion and arrangement shown, but may be
varied in the form and proportion of parts,
or by the substitution of equivalents, or by
reversal of the relationship of certain parts,
without departing from the spirit of my in-
vention or the scope of the claims.

Figure 1 of the drawing is a central ver-
tical section of my improved flushing valve;
Tig. 2 is a horizontal section of the same on
the line 2—2 of Fig. 1; and Figs. 3 and 4 are
sections on the line 3—4 of IMig. 1, looking
upwardly and downiwardly respectively, and
with the parts above the section lines shown
in elevation in Fig. 3, and the parts below
such line similarly shown in Fig. 4.

The same reference characters indicate
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1919. Serial No. 299,123,
the same parts in all the figures of the draw-
ing.

The casing of my novel valve comprises a
valve body 1 formed with an inlet connec-
tion 2 and an outlet connection 3, a lower
oil casing member 4, and an upper oil casing
member 5. The member 4 is Tormed with a
base portion 6 which makes screw-threaded
conncction -with a threaded boss 1* at the
top of the valve body 1, and a partition 7
formed with a rising central screw-threaded
hub 8 vwhich constitutes the bottom of the
oil chamber, and a cylindrical upper por-
tion. The upper member 5 is of somewhat
similar general shape, being formed with a
base portion 9, a partition 10 formed with a
depending serew-threaded hub 11, and an
upper cylindrical portion. The members 4
and 5 are clamped together against an inter-
posed oil-proof washer 12 by means of a hol-
Tow bolt or tube 13, threaded at its opposite
ends to engage the threads of the hubs 8 and
11, and which forms a tubular partition or

wall extending vertically from top to bot-

tom of the oil chamber continuous with the
partition walls 7 and 10.

The upper wall of the water chamber of
the valve body 1 consists of a cirenlar plate
14 seated in an internal annular shoulder in
the boss 1* of the valve body and formed
with a central depending tubular portion 15
which forms a cylinder for the reception of
2 piston on the lower end of the operating
stem 16 of the device. This operating stem
is equipped with a push-button or operating
knob 17 at its upper end and passes slidingly
through the tube 13 before mentioned, and
also through the plate 14, a liquid-tight
joint arvound. the stem heing provided by a
rater-proof packing washer 18 interposed
between the upper face of said plate and a
backing plate 19, all tightly clamped to-
gether by means of the threaded connection
between the valve body and the lower oil
casing member 4.

The valve body 1 of the device is formed
with a horizontal parvtition 20 between the
inlet and outlet connections, which partition
ig provided with a central flaved valve open-
ing the inner side or upper face of the par-
tition adjacent the opening forming o seat
upon which is arranged to seat the periph-
eral flange 21¢ of an annular valve member
21, an annular washer 22 of leather or other
snitable material being provided to make
water-tight contact with the seat upon the
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partition. The lower edge of the central
tubular portion of the member 21 which de-
pends into the opening in the partition,
forms a seat upon the outer side of such
member for the main valve 23, which latter
is formed with a disk-shaped head equipped
with a washer 24 of leather or other suitable
material and with a hollow stem 25 which
makes screw-threaded engagement with the
lower end of the operating stem or rod 16
and forms a continuation thereof. Above
the washer 24 is arranged a block 26, which
has a throttling action in the closing of the
valve, as hereinafter explained. The maxi-
mum diameter of the main valve and parts
carried thereby is less than the opening
through the partition 20, enabling the en-
tire valve mechanism to be removed from the
valve body as a unit. :

Within the cylinder 15 is arranged a pis-
ton, the inner or pressure face of which con-
sists of a cup-leather washer or valve 27
clamped between a filling washer 28 and a
backing washer 29, both screw-threaded on
the operating stem 16. A vent hole 30 is
formed in the stem 16 immediately above
the washer 29 connecting an axial bore in
the lower end of such stem. ‘A drain hole
31is also preferably formed in the lower oil
casing member 4 immediately above the
backing plate 19 for the escape of any water
which may leak past the packing washer 18.

‘Within the oil cylinder 4 is arranged a
centrally orificed piston 83 which slidingly
engages the connecting tube 13 and is pressed
upwardly by a helical spring 84. The top
of this piston is adjustably connected with
the operating knob 17 by means of a bolt
385 formed with screw threads at its oppo-
site ends, the lower end of such bolt being
seated in an internally threaded boss formed
on the piston and the slotted upper end en-
gaging a threaded seat formed eccentrically
n a connecting plate or disk 36 which is
centrally formed with an internally threaded
orifice engaging the threaded upper end
of the operating stem and forming the base
of the operating knob. The head of the
piston is formed with orifices 87, communi-
cation through which is controlled by a
check valve 33 slidingly engaging the stem
16 and bolt 85. The lower end of the bolt
is bored to form a passage communicating
with the oil chamber beneath the piston and
terminating in a by-pass opening 39 which
opens into the space above the check valve.
By adjustment of the bolt the size of the
opening exposed above such check valve may
be regulated as desired. The joint in the
top of the cylinder space above the piston
and around the belt 85 is packed by means
of an oil-proof packing washer 40, backed
by a washer 41 and clamped by a nut 492
against the bottom of the partifion 10.

The effective pressure area of the cup-
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leather valve 27 tending to hold the main
valve seated is greater than that exerted
through the opening in the annular valve
member 21 upon the main valve 23 and tend-
ing to open it outwardly, while the pressure
on such annular member tending to hold i
seated on the partition and against the stress
of the cup-leather valve exerted on the main
valve exceeds the difference in pressure be-
tween the cup-leather valve and main valve.
As a result of this construction and the dif-
ferential action on the valves, the water
pressure in the valve body will normally
maintain the annular valve in closed DOSi-
tion, and also the main valve, but prefer-
ably with the opposed pressures somewhat
nearly balanced. The spring 24 in the nou-
mal closed position of the valve is preferably
near the limit of its expansion, and its Tifi-
ing effect, whatever it may be, is overcome
by a preponderance of downward pressure
on the annular valve 21. ’

Because of the differential pressure on the
valves just described the main valve may
be very easily opened by slight pressure on
the push button 17, air and a small amount
of water passing from below the main valve
to the space above the cup-leather valve
and the oil in the cylinder 4 passing through
the head of the piston 33 past the check
valve 38 into the space above the piston.
When the push button is released, the power
stored up in the spring 84 and the pressure
on the cup leather valve preponderating over
that on the main valve will cause the latter
to rise as fast as permitted by the escape
of oil through the by-pass port 89 from the
space above to the chamber below the piston
33, the block 26 acting to throttle and di.
minish the flow as it enters the opening in
the annular valve 21, and thus produce an
“after fill” of the closet bowl. - ‘

I claim:

1. In a flushing valve having a valve body
provided with an inlet for water under pres-
sure and an outlet and a partition between
said inlet and outlet formed with a valve seat
on 1ts inner side, an annular valve adapted
to codperate with said valve seat and having
on its outer side a valve seat, a manually-
operable main valve opening outwardly and
cobperating with said last mentioned seat, a
cylinder, and a piston in said cylinder ex-
posed to water pressure and connected. to
said main valve and having a greater pres-
sure area than said main valve, the effective
pressure area of said annular valve being
greater than the difference between the pres-
sure areas of said main valve and said
piston,

2. In a flushing valve having a valve body
provided with an inlet for water under pres-
sure and an outlet and a partition between
said inlet and outlet formed with a valve

seat on its inner side, an anular valve adapt-
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ed to codperate with said valve seat and hav-
ing on its outer side a valve seat, a manu-
ally-operable valve, an outwardly-opening
main valve equipped with an operating stem
and arranged to codperate with said last
mentioned valve seat, a cylinder, a piston in
said cylinder, secured to said main valve
stem and having a face of greater area than
said main valve exposed to water pressure,
the effective pressure area of said annular
valve being greater than the difference be-
tween the pressure areas of said main valve
and said piston.

3. In a flushing valve having a valve body
provided with an inlet for water under pres-
sure and an outlet and a partition between
said inlet and outlet formed with a valve
seat on its inner side, an annular valve
adapted to cobperate with said valve
seat and having on its outer side a valve
seat, a manually-operable valve, an out-
wardly-opening main valve equipped with
an operating stem and arranged to codp-
erate with said last mentioned valve seat, a
cylinder, a piston in said cylinder secured
to said main valve stem and having an in-
ner face of greater area than said main valve
exposed to water pressure, said operating
stem being hollow at its lower end and
formed with a relief opening adjacent the
outer face of the piston, and the effective
pressure area oi said annular valve being
greater than the difference between the pres-
sure areas of said main valve and said pis-
ton.

4, A flushing valve acording to claim 2 in
which said annular valve member consists
of a peripheral portion seating on the open-
ing in the partition and a tubular depending
portion arranged to form the seat for the
main valve.

5. A flushing valve according to claim 2
in which the maximum diameter of the main
valve member is smaller than the opening in
the partition, whereby said main valve may
be removed through such opening.

6. A flushing valve according to claim 2
in which said eylinder is formed as part of
o removable plate and such plate constitutes
a portion of the wall of the valve chamber
of said valve body.

7. A flushing valve according to claim 3
in which said main valve is formed with a
hollow stem threaded upon and forming a
continuation of the hollow pertion of the
operating stem and said piston is a cup-
leather valve including a filling washer and
a backing washer threaded upon such op-
erating stem.

8. In a flushing valve having a valve body
provided with an inlet for water under pres-
sure and an outlet and a partition between
said inlet and outlet formed with a valve
seat on its inmer side, an annular valve
adapted to codperate with said valve seat

8

and having on its outer side a valve seat, a
manually-operable main valve opening out-
wardly and codperating with said last men-
tioned seat, a cylinder, a piston in said cylin-
der exposed to water pressure and cou-
nected to said main valve and having a
greater pressure area than said main valve,
the effective pressure area of said annular
valve being greater than the difference be-
tween the pressure arveas of said main valve
and said piston, and spring means connected
to said main valve and tensioned by move-
ment in a dirvection to open if.

9. In a flushing valve having a valve body
provided with an’inlet for water under pres-
sure and an outlet and a partition between
said inlet and outlet formed with a valve seat
onitsinnerside, an annular valve adapted to
cobperate with said valve seat and having on
its outer side a valve seat, a manually-oper-
able main valve opening outwardly and co-
operating with said last mentioned seat, a
cylinder, a piston in said cylinder exposed
to water pressure and connected to said main
valve and having a greater pressure area
than said main valve, the effective pressure
area of said annular valve being greater than
the difference between the pressure areas of
said main valve and said piston, and retard-
ing means connected to said main valve in-
cluding a cylinder, a body of liquid therein,
a piston, said piston or cylinder being formed
with a by-pass, a check valve, and a spring,
said spring being tensioned by movement of
said main valve in a direction to open it.

10. In a valve of the character described

‘and having a valve body inclosing flushing

mechanism including a valve connected to a
vertical operating stem, retarding means in-
cluding a lower casing member forming a
cylinder arranged to receive a body of oil
and having a bottom partition, an orificed
piston in said eylinder, and a tube connected
to said partition surrounding said stem and
extending through said piston. -

11. In a valve of the character described
and having a valve body inclosing flushing
mechanism including a valve connected to a
vertical operating stem, retarding means in-
cluding a lower casing member forming a
cylinder arranged to receive a body of oil
and having a bottom partition, an orificed
piston in said cylinder, an upper casing
member, and a tube connected to said parti-
tion surrounding said stem and extending
through said piston and codperating with
said upper casing member to clamp it to said
lower casing member.

12. In a valve of the character described
and having a valve body inclosing flushing
mechanism including a valve connected to a
vertical operating stem, retarding means in-
cluding a lower casing member forming 2
cylinder arranged to receive a body of oil
and having a bottom partition, an orificed
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piston in said cylinder, an upper casing

member, a tube connected to said partition

surrounding said stem and extendingthrough
sald piston and cobperating with said upper
casing member to clamp it to said lower cas-
ing member, an operating knob secured to
said stem and slidingly mounted in said up-
per casing member, and a bolt connecting
said knob and said piston.

13. In a valve of the character described
and having a valve body inclosing flushing
mechanism including a valve connected to a
vertical operating stem, retarding means in-
cluding a lower casing member forming a
cylinder arranged to receive a body of oil
and having a bottom partition, an orificed
piston in said cylinder, an upper casing
member, a tube connected to said partition

1,306,501

surrounding said stem and extending through
said piston and codperating with said upper
casing member to clamp it to said lower cas-
ing member, an operating knob secured to
sald stem and slidingly mounted in said up-
per casing member, and a bolt having screw-
threaded engagement at its opposite ends
with said knob and said piston, said bolt be-
ing hollow at its lower end and formed with
a by-pass between opposite sides of the pis-
ton and said by-pass being adjustable by
turning the bolt. o

14. A structure according to claim 11 in
which said upper and lower casing members
are cylindrical in form and said operating
stem and hollow tube are arranged in axial
alinement with such members.

ROBERT A. BROOKS.
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