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This invention relates to improvements in
flush tanks.

One of the objects of the invention is the pro-
vision of means for holding a buoyant valve piece
out of the way of the flushing water until the
latter is discharged from the tank.

Another object is the provision of means for
decreasing the rate of flow of water being dis-
charged after the necessary flushing action is
completed, the slower flow serving to refill the
bowl of the toilet with which the tank is used.

A further object of the invention is the provi-
sion of a valve lifter at the bottom of the tank
sealed against the leakage of water.

Still another object is the provision in a pres-
sure tank of means for sealing the partition be-
tween the air and water chambers, utilizing a
float which has the additional function of closing
a port in an auxiliary compartment employed for
holding the discharge valve ball off its seat.

Other objects and features of novelty will ap-
pear as I proceed with the description of those
embodiments of the invention which, for the pur-
poses of the present application, I have illus-
trated in the accompanying drawings, in which

Fig. 1 is an elevational view partly in vertical

. section of an air pressure flush tank.

Fig. 2 is a similar view of a gravity tank.

Fig. 3 is a detail vertical sectional view taken
substantially on the line 3—3 of Fig. 1.

Fig. 4 is a vertical sectional view of still another
form of the invention embodying an upright cy-
lindrical tank, and

Fig. 5 is a plan view of the spider at the upper

‘end of the valve lifting rod.

Referring first' to that form: of the invention
which is illustrated in Fig. 1, I have shown a flush
tank having an upper air chamber or compart-
ment 18 and a lower water chamber or compart-
ment il. Preferably the tank is constructed of
steel, the lower compartment 1 having a unitary
element 12 comprising top and sides pressed out
of sheet steel, and a bottom element 13 flanged
and welded to the element I2. The top of the
element 12 constitutes a horizontal partition for
the tank as a whole. In this partition, preferably
at the central point, there is an upwardly extend-
ing dome 14 with an air port 15 therethrough.
The upper compartment 10 is formed of a single
element {6 which is preferably pressed steel and
has an ofiset flange around its lower edge fitting
over the element {2, and welded thereto. ' The
upper compartment £€ is an air-tight compart-
ment except for the port 15.

A water intake pipe for the lower compartment

(CL 4—28)

is shown at (1.
ordinarily open. In the bottom wall of the water
compartment there is mounted a valve cage 19 in
which there is threadably mounted a bushing 20

having a circular valve seat 2[ upon which a *

‘buoyant valve-piece 22 normally rests, this valve
piece being preferably a -hollow rubber:-ball.
However, the seat could be soft rubber and the
ball a hollow metal one, if preferred. At the bot-
tom of the valve cage there is a plug 23 threaded
into the cage. The periphery of a -flexible dia-
phragm 24, made preferably-of soft rubber, is
clamped between the plug 23 and an annular
shoulder on the valve cage 19.

The plug 23 has a central port in which slides a 1

valve lifter rod 25. This rod also projects through
the center of the diaphragm 24, to which it is
clamped by collars 26 and 27, so that the joint is
liquid-tight. The upper end of this rod is pro-

vided with a dished spider 28 which extends into ;

the central opening' of the bushing: 20, standing
normally a short -distance below the ball 22 in
position to unseat the ball when the rod 25 is
lifted by pressure on the lower end thereof, which
pressure may be exerted manually directly upon
the rod or through any sulta,ble operating con-
nections.

At one side of the cage 19 there is an integral
extension 29:(Fig. 3) adapted to receive & -pipe
30 through which the water is discharged.

The bushing 20 is reduced somewhat on its up-
per side to fit into the lower extremity of a hol-
low guide column 31, these two:parts being pref-
erably welded- or soldered together. - Slightly
above the level of the plug the column 31 has a

series of water passages 32 therethrough which.

18 is a shut-off valve which is -

o5
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have a flow capacity about equal to the capac1ty

of the opening through bushing 20.

Near the upper end of column 31 there is a par-
tition or closure 33 which is preferably sheét
metal downwardly dished, and provided centrally

‘with a small port 34, the column 31 being liquid-

tight between the openings 32 and the port :34.
A float 35, preferably in the form of a hollow soft
rubber ball, is adapted to close and seal the port
34 when the liquid level in the tank descends
sufficiently to pérmit that action. The same ball
is also adapted, as shown in Fig. 1, to .close the
port 15 at the bottom of the air chamber 10 when
the chamber il is filled with water. The upper
end of the column. 3{ serves as a retainer and
guide for the ball 35. .

Around the lower end of column 31, and pref-
erably concentric therewith, is a dam' 36 which
I term a refill bafile ring. 'This ring is attached to
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~. the bottom element 13 ‘of the tank and extends

10

“upward well above the opemngs 32 in the column.
- It is'spaced from the-column a:distance sufficient
- to perrmt a maximum: flow of water through the

openings 32, - Near the bottom of the ring-there

‘are one or more openings 31 which are somewhat _
restricted in size, sothat the flow of water through

them is Jess than the capacity of the openings-32.
- :The operation of this-form of the invention is
as. follows.

- { ‘cHamber 11 being filled with: water, and the air
~in air chamber .10 being compressed to approxi-

15

mately two atmospheres; the compartments: 10 -

and 11 ‘as shown being approximately. equal: in

- 'size.  Now, When it is desired to perform-a flush-

" unseat valve piece 22.

f/ 20

ing operatlon the rod 25 is lifted -sufficiently: to

e riow flows rapidly through the wide annular pas-

195

sage - between the ring 36 and the column 31 and
through the openings 32 in: the .column and the

- “central-opening -in ‘bushing 20, and thence out

7;"35
40
4
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“water in. the column.::

“column.

through pipe 33 with a flushing-action. " A small

‘quantity of water.also flows downwardly through
:port 34 and column-31 and out-of the tank. ~This
latter - flow: continues. until the level of water in-
-~ ‘the tank: descends sufficiently to permit. ball 35
o seat: itself - upon ‘the: partition or closure: 33
.~ ~when the port34is closed and sealed, Thereafter
“the water in column 31 is: retained therein, -be-

cause “there is: no pressure -on- the top of the
This flushing action or
rapid water flow -continués until the :level.of

~water in- the tank reaches the top of dam 36.
“Then ‘the flushing action ceases, the rate:-of -dis-

charge-of ~water bemg decreased. =~ 'The slower
flow: thereafter -is: useéd to refill the bowl of a

-toilet ‘or-other:receptacle to which the tank: is
-connected: . It-is'not until the level of water in"
“the tank -descends to.-the tops: of the "passagés
~-32- tHat -air begins to’bubble up into the column

31 and permlt the discharge of the water. in the

whereupon the' discharge of

:.‘wa ter. ceases.:

55

‘At the start of the ﬂushmg operation oras
.soon -as the float. 385 moves. downwardly away
~from port; 15; the pressure of the air in chamber
5108 'exert'ed upon the surface of the water in
‘the:chamber [,

‘thereby “hastening the flow: of

- water out_of the tank: - This pressure of:course
gradually decreases as: the water level descends,
= put it ‘has-more -or less-effect -throughout the

65
- fills
‘air may be drawn: into the tank through an air
-induction ‘tube 38, thus: replacing. any. air. that
-may have-been catried out along with the water.
“The tubé 38 may be Used for. antiseptic: purposes
“At’ the moment the ‘discharge valve closes: the

T

- tank- through: pipe’

‘rate-of dlscharge

flushing-operation.  Water ‘begins to enter the
11 :as soon as the flushing
action begins, but the size of the pipe 47 is: such
that this rate of entry is much slower than the

upon the valve seat. 21, the chamber 1 gradually
During this operatlon a-small quantity of

chamber [1-is of course filled with air. ~As the
water level rises:air is forced through port 15:.into

~‘chamber 10,7and it ‘will be apparent that when
sthe chamber {4 is‘entirely filled ‘with water the

Assume -that the parts-are in. the
‘condition shown in full lines -in Fig. 1,-the water:

~Water then immediately

- flows underneath the valve piece, and the water. .
‘pressure. on:the ‘same is -equalized below" and
“above; - The-valve piece, being lighter than water,
" then: rises to-the dotted.line position.

‘faulty and fail to entirely seal the vent 41.
~Water- -

. With™ the. flow of water downwardly

out:of the column the ball 22-of.course descends
~-and - finally -seats itself-by.its own weight upon
“the: valve seat 21

‘to the -passages ‘5i,

.After the ball 22 seats itself

2, 048 674

space occupied by the air in the tank has then,

" been reduced approximately one-half; so. that the
‘air in chamber 18 is then under pressure of sub- .

In this pressure type -

“of tank a considerable ‘saving of water may- be

stantially two atmospheres.

accomplished due to the fact:that a siphon seal

in the toilet bowl is obtained quickly because of -

the rush of water ‘under: air pressure. -
In Fig. 2 I have shown the invention as apphed

“to a gravity tank, which in this instance is illus-

trated as a horizontal cylinder 39 adapted to be
filled entirely: with water.
are substantially the’ same :as those above. de-
scribed, except that the column 31A is somewhat
longer because of the greater height of the water
compartment., -~ At. the top of the tank I have

‘provided a dome 48 having a central air vent 41,

which may have a connection with’a vent tube

10

The operating. parts

42 through which leakage of water may be cared -

for-in the event that the ball 35 should become
“The

operation of this form of the invention'is.pre-"

cisely: the same as that of Fxg 1, except that: dis-
charge ‘of water .is- by gravrty only rather than
under air pressure,.

In Fig. 4 the construction- and operation are
somewhat different. . In_this form of the inven-

-tien there-is a ‘valve cage 43, which may be.of
-a rather large size since it-may be called upon
“to discharge ‘the function of supporting the tank.

The tank in this case is a vertical cylinder 44 of
a. fairly considerable height in order -to- contain
the requisite amount of water.

It is united with-

25 -

30

the valve cage by a water-tight joint. ‘At its upper

end the cylinder has a head 45.in ‘which is formed
a _central dome 46 with an air vent 41 adapted

bushing 48 with a central opening:and .a valve

seat 49 of spherical contour for the reception.of.

‘the "buoyant ball valve Dpiece 22,  This ‘bushing
carries a guide column 3(B similar to:the guide
columns 31 and 3{A, but of greater length be-

cause -of the greater height of the tank 48." The'
ball 22 is adapted to be unseated by a lifter rod

50, similar in all respects to the rod 25 -except
that it is of greater length. At -the bottom iof

the column 31B. there are a series of passages

‘81 of sufficient size and number.to accommodate

the necessary flow: of :water  for the :flushing

action.
the mventmn its funé¢tions being- carrled out in

) thls case by.the tall column 31B.

-When  the flushing action starts. it continues
until all of the water outside of the column 3B

35

to be closed and sealed by the hollow ball float 35, -
‘Threaded into the-valve cage 43 thére is a

40
45
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‘There -is.no_ring dam in ‘this form of ..

55 -

has passed-out of the tank. The water in the col~

umn below partition 33 is retained because of the
closing -of port 34 by ball.valve piece 35.. When

-the level of water outside of the column descends
the flushing - action : being:g

ended at that time, air. begins: to-bubble-up-

through ‘those ~passages into -the column- 34B.

- This. action is .a-comparatively slow one, -and
‘hence the discharge of the water in the column’
-i$ not rapid, but is at a rate suitable for bowl re-
filling. - The quantlty of - water 1s also suﬂ‘icrent

for:this purpose.

tion the plug 23 is'made-of larger dlameter than

-the. bushmg 20 or ‘48, as the case may- be, and 7
that the ‘bushing is ‘made Targer than the column’
- 31, 31A,31B; and-that consequently these various -
‘parts may be w1thdrawn from the tank through- -
‘the bottom thereof for-servicing or replacement.

The invention is not limited in its use-to water-

- - Tt will be noted-that in all forms of the 1nven-

5
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‘closets and the like, but is applicable to other ap-
-paratus, for instance as a laundry tub refilling

means or as a liquid measuring device.

In the foregoing descrlptlon'I have necessarily
gone somewhat: into ‘detail in order to explain
fully the particular embodiments of-the inven-
tion herein illustrated, but I desire it-to be under-
stood that such -detail disclosures are not to be
construed as amounting to limitations except as
they may be included in the appended claims.

Having thus described my invention, I claim:

1. In a flush tank, a discharge valve seat, a

buoyant valve piece for said seat, an auxiliary
compartment in the tank surrounding said seat,
said compartment communicating at the lower
end thereof with the tank proper, said compart-
ment having a port in the upper end thereof, and
means for closing said port shortly after the dis-
charge of water from the tank is initiated.
. 2. In a flush tank, a discharge valve seat, a
buoyant valve piece for said seat, a hollow col-
umn surrounding said seat and extending up-
wardly into the tank, said column having an
opening at the bottom thereof: communicating
with the tank proper, said column having a port
at the top thereof connecting the column with
the interior of the tank, and a float valve for
closing said port when the water level descends
sufficiently.

3. In a flush tank, a chscharge valve seat, a
buoyant valve piece for said seat, & hollow col-
umn surrounding said seat and extending up-
wardly into the tank, said column having an
opening at the bottom thereof communicating
with the tank proper, a closure at the upper end
of the column, a guide extending upwardly from
said closure, and a float retained by said guide,

‘said closure having a port therethrough adapted

to be sealed by said float when the level of water
in the tank descends sufficiently.

4. In a flush tank, a discharge valve seat, a
valve piece for said seat, a hollow column sur-
rounding said seat and extending upwardly into
the tank, said column having an opening at the
bottom thereof communicating with the tank
proper, a partition in the column in the upper
portion thereof, said partition having a central
port, and a float in the column above the parti-
tion, the column above the partition being open
to the tank proper but adapted to retain and
guide said float, whereby the port will be sealed
by the float when the level of water descends suf-
ficiently.

5. In a flush tank, a discharge valve seat, a
valve piece for said seat, a hollow column sur-
rounding said seat and extending upwardly into
the tank, said column having an opening at the
bottom thereof communicating with the tank
proper, a closure at the upper end of the column
having a concave upper surface, a guide extend-
ing upwardly from said closure, and a buoyant
ball retained by said guide, said closure having a
port therethrough adapted to be sealed by said
ball when the level of water in the tank descends
sufficiently.

6. In a flush tank, a discharge valve seat, a -

valve piece for said seat, a hollow column sur-
rounding said seat and extending upwardly into
the tank, said column having an opening at the
bottom thereof communicating with the tank
proper, a partition in the column in the upper
portion thereof, said partition having a concave
upper surface and a central port, and a ball float
in the column above said partition, the column
above the partition being open.to the tank proper

3

but: adapted to retain and guide said float,
whereby the port will be sealed by the float when
the level of water descends sufficiently.

7. In combination, a flush tank having .a dis-

charge valve at the bottom thereof, manually op~ ..

erable- means for unseating said valve when the
tank is to be emptied, and a baffle ring surround-
ing but spaced from the valve and extending up-

-wardly from the bottom of the tank, said ring

‘having ports therethrough near the bottom
thereof of less capacity than the capacity of the
discharge opening of the tank, whereby the dis-
charge of water is rapid until the level descends
to the top of said ring and at a slower rate there-
after. . o

8. In combination, a flush tank comprising a
vertical cylinder, a discharge valve at the bottom
of the cylinder, a hollow guide column surround-
ing said valve and extending upwardly to a height
near the top of the cylinder, said column having
openings therethrough near the bottom thereof
and having a closure near the top thereof with a
port therethrough, and a float adapted to seal said
port, said column having means above the closure
for retaining and guiding said float, whereby the
said port is sealed when the level of water de-
scends sufficiently, and whereby the discharge of
water is rapid until the space. outside of the
column is emptied and at a slower rate thereafter.

9. In a flush tank, a discharge valve seat, a 3

buoyant valve piece for said seat, a hollow column
surrounding said seat and extending upwardly
into the tank, said column having an opening at
the bottom thereof communicating with- the tank
proper, a closure at the upper end of the column
having a concave upper surface and a central port,
a guide extending upwardly from said closure to
a point near the top of the tank, the tank having
an air vent in the top thereof above said column,
and a buoyant ball retained by said guide adapted
to close said vent when the tank is full and to seal

(14
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said port when the level of water in the tank ‘

descends sufficiently. - :
10. In a flush tank, a discharge valve seat, a
valve piece for said seat adapted to move up and

45 .

down, means for unseating said valve piece com-

prising a rod extending upwardly into the bottom

- of the tank, and a diaphragm secured centrally

to said rod and at its periphery to the tank, said
tank having a supporting element surrounding
the rod upon which the diaphragm is adapted to
rest normally.

11. In a flush tank, a horizontal partition sep-
arating the tank into an upper air chamber and
a lower water chamber, said partition having an
air port therethrough, a discharge valve seat at
the bottom of the lower chamber, a valve piece
for said seat, a hollow column surrounding  said
seat and extending upwardly into the tank to a
height slightly below said partition, said column
having an opening at the bottom thereof com-
municating with the tank proper and having a
port at the top substantially in vertical alignment
with said air port and connecting the interior of
the column with the interior of the tank below
sald partition, and a float valve adapted to close
said air port when the water chamber is full and
to close said column port when the level of water
descends sufficiently.

12.In a flush tank, a discharge valve seat, an
opening in the tank below said seat, a closure for
said opening having a central bore therethrough,
a valve piece for the seat adapted to move up
and down, means for unseating said valve piece
comprising a rod extending upwardly through said

50
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bore and a dla.phragm having its edges clamped

- petween the closure and-the tank and havmg a.
- water-tight connection. with-said.rod.

13. In-a fush tank; a discharge.: valve sea,t an
opening in the tank below said seat,-a closure.for
said opening having a ¢entral vertically. extending

~boss, said boss having a vertical bore therethrough
a valve.piece ‘for the.seat adapted to move.up
. .and down means for unseatlng saxd valve: plece

.comprismg a rod:: extending upwardly through -
-said bore;, and a;rubber diaphragm having its edges
“clamped. between the closure: and the tank and
‘having a-water-tight connection  with said rod, :
the inner side of said closure having-a. concave o0 L
surface to receive and support said d1aphragm in

1ts normal position i

FRANK J BRANNEN




