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PATENT OFFICE.

EDWARD PATRICE BURNS, OF NEW BRITAIN, CONNECTICUT, ASSIGNOR, BY MESNE
ASSIGNILENTS, TO THE BEATON & CADWELL MANUFACTURING COMPANY, OF NEW
BRITAIN, CONNECTICUT, A CORPORATION.

FLUSH VALVE.

Applicatien filed October 29, 1921. Serial No. 511,301,

To all whom it may concern’

Be it known that I, Epwarp PATRICK
BurNs, a citizen of the United States, resid-
ing at New Britain, in the county of Hart-
ford and State of Connecticut, have invent-
od certain new and useful Improvements in
Flush Valves, of which the following is a
specification. )

My invention relates to improvements In
flush valves, for use with water-closets, of
the form generally corresponding to that of

_the fiush valve shown and described in my
application filed April 12, 1921, Serial No.
460,794, and the object of my improvement
is simplicity and ecomomy I construction
and convenience and efficiency in use.

In the accompanying drawing:—

Figure 1 is a side elevation of my im-
proved flush valve.

Figure 2 is a plan view of the same.

Figure 3 is a plan view with the casing

cover removed.

Figure 4 is a sectional view on an en-
larged scale of the entire structure on the
line 4—4 of Fig. 3.

Figure 5 is a plan view of the main valve

" structure.

Figure 6 is a side elevation of the aux-
iliary valve structure, the stem that it is
mounted on, and the hood or watershed that
is carried by said stem, the operating handle
being indicated by broken lines.

My improved flush valve comprises a gen-
erally pear-shaped casing structure having
the water inlet 10 at one side, having at the
lower end a downwardly extending nipple

. 11 that is exteriorly screw-threaded for con-

necting with the outlet pipe 12, and being '

provided at the upper end with the knob-
like handle 13 that is depressed to operate
the valve, automatic means involving the
use of a spring 14 serving to restore said
handle 13 to the normal, elevated position.

Structurally said casing structure com-
prises for the exterior a casing cover part
15 at the upper end, a base part 16 at the
lower end, and the casing body part 17 in-
termediate said first mentioned parts, co-
operating screw-threaded portions 18 of
suitable form serving ag the means of inter-
connecting said parts. ’

The inlet connection 10 is made integral

with the casing body part 17 and the nipple
11 for connecting with the outlet pipe 12
is made integral with the base part 16.

As a part of the fixed casing structure
there is provided in the interior a part that
is designated as the water chamber top 19-
that is positioned on the upper side of the
body part 17 and is secured thereto by
means of a flange-like annular border por-
tion 20 through the medium of the screws
921. Said annular border portion 20 serves
as & seat, is opposed to a similar seat 22 on
the body part 17, and interposed between
said seats 20 and 22 is the edge portion of
a circular diaphragm 23, which may be
made of any suitable material, such as metal
or rubber. ,

The diaphragm 23 bridges generally the
upper portion of the body part 17 and
serves as the top wall of the main valve
chamber 24, the latter being connected with
the inlet 10. '

The main valve 25 is fixedly connected
with the middle portion of the diaphragm
23, on the lower face thereof, and is raised
and lowered relatively to the valve seat 26 to
correspond to the movements of said dia-
phragm.

"The casing body part 17 extends generally
across the lower side of the valve chamber
94 so as to provide the fixed, lower wall 27
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therefor, which wall 27 is of annular form, .

extending around the main valve seat 26,

Extending downwardly from the valve
seat 26 and supported by said annular wall
27, is the tubular structure 28 that encloses
the main discharge passage 29.

Said tubular structure 28, it will be noted,
extends through the nipple 11 and terminates
appreciably below the lower end thereof; is
separated from the opposed border wall of
said nipple 11 by an annular space 30; and
is generally in the form of a nozzle or jet,

after the manner of an injector, with the
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lower end portion 31 of the discharge pas-

sage 29 appreciably sinaller in diameter
than the upper end portion 32, adjacent the
valve seat 26.

The annular space 30 mentioned serves as
the discharge passage or drain passage from
the drainage chamber 33 that is provided
on the lower side of the annular wall 27,
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being intermediate said annular wall 27 and
the casing base part 16, '
On the upper side of the diaphragm 23
and between the same and the general struc-
ture of the water chamber top 19 is the
water chamber 34.
Said water chamber top 19 comprises just

inside the border and seat portion 20 a

curved, dome-shaped portion 85 that extends
generally inwardly and upwardly from said

seat portion 20 and is surmounted by the

axially positioned tubular structure 36.

The tubular structure 36 comprises a lower

portion 37 of relatively large diameter, an
inwardly directed end wall 38 at the upper

‘end of said lower portion 87, and an upper

portion 39 of appreciably smaller diameter
extending upwardly from said end wall 38.
The lower portion 87 is of uinform diam-
eter and operates as a cylinder for the pis-
ton-like stem 40 of the main valve 25, which
stem is fluted or corrugated so as to provide
IOI'igitudina] passages 41 for water.
- The upper and major portion of the upper
portion 39 has a bore that is an operative

“fit for the rod 42 that serves as the valve stem

for the auxiliary valve 43. The bore 44 at
the lower end of said upper portion 39 is
slightly enlarged, so as to provide clearance

for the rod 42 for water and the side wall of
said enlarged portion or bore 44 is provided

with a plurality of perforations 45 for the

-escape of water. :

The corner 46 at-the junction of the upper
portion 39 and the end wall 38 serves as a
valve seat for said auxiliary valve 43.

The auxiliary valve 43, as described, is
operative to control the outflow of water
from the water chamber 34. '

The piston-like stem 40 is provided with

a laterally extending flange adjacent the

_ lower end so as to provide a relatively large
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head 47 for being seated on the diaphragm
23 and is extended downwardly axially in
the form of a threaded nipple 48 for re-
celving the nut 49, the main valve 25 being
interposed between said head 47 and nut
48. - '

The main valve 25 may be provided with
contacting washer 50 of yielding material
for cooperating with the valve seat 26.

The auxiliary valve 43 is also provided
with a contacting washer 51 of yielding ma-
terial. : :

The upper end of the piston-like stem 40
is chambered, as shownat 52, to house the
lower end portion of the auxiliary valve 43
when the main valve 25 and connected parts
are in the extreme upper position. .

The water chamber 34 is connected at all

+times with the water supply by a restricted

gassage in any proper manner, the means
or effecting such cennection in the present

 instance being provided by means of a small

tube 53 that is_ housed in a suitable continu-
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ous perforation 54 in superimposed portions
of the head 47, diaphragm 23, and main
valve 25,

The piston-like stem 40 has an axial bore
55 that is open at the upper end and serves as
a spring chamber for housing the spring 14,
which spring is of coil form.

The upper and major portion of the spring
14 encloses a spring guide 56 that extends
downwardly from the auxiliary valve 43
and that also serves as the means for holding
said valve 43 on the rod or stem 42, the
upper end portion 57 being longitudinally
bored and screw-threaded to cooperate with
the ‘threaded lower end portion 58 of said
rod or stem 42. A diminutive shoulder 59
on said rod 42 limits the upward movement
of the valve 43 along said rod 42.

The upper end 60 of the rod 42 is screw-
threaded "and certain parts are mounted
thereon, comprising the handle 13 that is
exposed and accessible on the outside of the
casing cover part 15 and a special device 61
designated as a water-shed device or um-
brella that is housed within said cover part.

The casing cover part 15 is surmounted
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by a boss 62 that is perforated to provide -

an operative fit for the cylindrical body part

63 of the handle 13. _ o
The perforation or bore 64, provided as

mentioned, serves as a guide for the handle

95

13 and the upper end portion 60 of the rod

- 42 on which it is mounted, some portion of

the body part 63 of said handle 13 being

housed therein under normal conditions of :

operation. .

The fit, however, between the opposed
parts of the handle 138 ‘and the boss 62 is
relatively loose, such as would permit of the
escape of water under certain conditions of
operation and in order to overcome this
condition I provide the umbrella 61, men-
tioned above. o .

Said umbrella 61 is dome shaped or ap-
proximately conical, with a supporting
nipple 65 at the upper end for engaging

-with the rod 42, and extends downwardly

below the perforations 45 that serve as the

~means of escape of the water from the water
chamber 34, being made of sheet metal or :

any other suitable material. . = .

The casing cover part 15 is dome;shaped .

and provides an air chamber 66 immediately
exterior to the water chamber 34 and which
is -operative to receive the water that is
ejected from said water chamber through
the perforations 45.

One or more perforations 67 may be pro-
vided in the side wall of the casing cover

part 15 to admit. air and maintain atmos-

pheric pressure in the interior.

In order to drain water that may be ad-
mitted to the air chamber 66 one or more con-
necting passages 68 are provided leading to
the drain chamber 83. As shown. said pas-
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sages alternate with the holding screws 22
and are in the form of continuous openings
that pass through the material of the flange
90 of the water chamber top 19, the dia-
phragm 23, and the solid material 69 at the
border of the casing body part 17. ‘

Tn use, the drainage of the air chamber
66 is accelerated by the aspirator effect pro-
duced by the discharge from the main dis-
charge passage 29, which is relatively re-
stricted, as described, and terminates slightly
below the adjacent and concentric discharge
outlet 30 for the drain chamber 33.

In use, the main valve 25 and the aux-
iliary valve 43 are normally closed ; water is
admitted to the valve chamber 24 below the
diaphragm 23 and exterior to the valve seat
96 and the discharge passage 29; the water
chamber 34 is filled with water, the water
being retained therein by the auxiliary valve
43, which is held in the closed position; and
the air chamber 66 is in the drained condi-
tion.

The spring 14 tends to_hold both valves
in the closed position and the water pres-
sure also cooperates to effect this result.
 To operate the device, the knob-handle
13 is depressed, so as to unseat the auxiliary
valve in opposition to the spring 14, the op-
eration of the handle being momentary only.
Thus the water chamber 34 is relieved o
the water pressure, the wafer pressure on
the under side of the diaphragm lifts the
latter and opens the
from the water chamber 34 escaping through
the perforations 45.

The movement of the main valve 25 is
also in opposition to the spring 14.

The release of the handle 1s followed bﬂ
the seating of the auxiliary valve 43, whic
interrupts the further escape of water from
the water chamber 34. This condition is
followed by the re-filling of the water cham-
ber front the water supply through the me-
dium of the restricted passage provided by
the tube 53. ‘

The dimensions of said tube 53 determine
the rate of such re-filling. :

As the re-filling described continues the
main valve is being brought to the closing
position by the downward movement of the
diaphragm, the parts being constructed and
arranged to effect such closing gradually,
according to predetermined conditions.

- As shown, the valve 25, designated as the
main valve, is provided with an upwardly
directed piston-like stem 40 and the latter
is operatively housed in a cylinder structure
37 that is provided in the structure of the
water chamber top 19, and; also, the stem
40 and the eylinder 37 are appreciably elon:
gated so as.to provide a proper guiding ef-
fect for the main valve 25. '

In use, the diminutive chamber 52 in the
upper end of the piston-like stem 40 and

main valve, the water -

B

which is adapted to house the lower end
portion of the auxiliary valve 43, serves as
g bumper for said auxiliary valve 43 or
contacting member for actuating the same
responsive to upward movement of the main
valve 25 and its stem 40.

T¢ will be noted that the coil spring 14 is
gppreciably elongated. This
tively light and operates merely as a posi-
tioning spring for the valves, without forel-
bly seating the vaives.

The seating of the auxiliary valve 43 is
effected substantially instantaneously after
the knob has been depressed, whether the
hand is removed therefrom or not, such ac-
tion following because of the relatively large
ares of the diaphragm primarily and be-
cause of the detail of the contacting of the
stem 40 and the auxiliary valve 43, as de-
scribed, the action being positive notwith-
standing any pressure that may be applied
to the knob 18 under normal conditions.

Tt will also be noted that the spring 14 has
the lower and major portion housed in the
spring chamber 55 that is provided in the
main valve stem 40 when in the expanded
position and when in the compressed posi-
tion it is fully housed therein, as in the lat-
ter position the auxiliary valve structure 43
serves as a closure for said spring chamber

£ 55. Also, the lower end portion of the aux-

iliary valve structure 43 is housed in the
diminutive contacting chamber 52. The
auxiliary valve structure 43, as described,
bridges the open end of the spring chamber
55 and extends outwardly laterally on ali
sides beyond the spring, having an annular
face that is opposed to the upper end por-
tion of the stem 40, the two opposed annular
faces surrounding the spring.

T claim as my invention:—

1. In a flush valve, a casing having an inlet
and an outlet, mechanism: housed within

said casing comprising a main valve and a

pilot valve, an annular seat for said pilot
valve and a tubular structure extending up-
wardly from said seat, the lower portion of

-said tubular structure being chambered and
laterally perforated for the passage of

water, a stem for said pilot valve extending

upwardly through said tubular structure,
said stem fittimg and substantially filling

spring is rela- .
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the bore of the portion of said tubular .
structure that is above said lower portion,

and said tubular structure being a fixe
part of the casing structure.

2. Tn a flush valve as described in claim
1, said casing having an opening above and
in line with said tubular structure, and a
knob, slidable in.said opening, mounted on
said stem. o : v
-8, In a flush valve as described in claim 1,
said casing having an opening, a knob
mounted on said stem and slidable in said
opening, and a watershed mounted on the
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portion of said stem intermediate said tubu-
lar structure and knob.
4. In a flush valve as described in claim
1, a watershed mounted on said stem, and
said watershed extending downwardly - be-
low the said lower portion of the tubular
structure.

5. In a flush valve having a pilot valve,
a tubular structure having a laterally direct-
ed outlet passage for water, and a water-
shed extending outside said structure in the
form of a pendant structure directly op-
posed to said outlet passage. '

6. In a flush valve, a casing part having
an ‘open interior that is provided with an
upwardly directed main valve seat, a dia-
phragm extended across said part and serv-
ing to support a main valve for cooperat-
ing with said seat, a second casing part po-
sitioned on the upper side of said first cas-
ing part, above said diaphragm, and having
a seat for a pilot valve, a pilot valve having
a stem, a stem for said main valve on the
upper side of said diaphragm, and said sec-
~ond casing part having guide means for each
of said stems. : _ .
" 7. A flush valve having an inner casing
-and an outer casing that have upper walls
that are opposed and in spaced relation, the
upper wall of said inner casing having a
laterally directed pilot opening, a valve for
_said opening having a stem, and a water-

“shedding device supported by said stem in
pendant - position so ‘as to overhang said

opening.

8. A flush valve casing structure compris-
ing an interior casing composed of a lower
'main part and an uppef part, said parts
having flange-like border portions that are
“opposed one to the other, a diaphragm in-
terposed between said border portions, said
lower main part having a laterally disposed
inlet and a downwardly directed outlet, a
shell-like air chamber casing mounted upon
the upper side of said lower main part and
provided at the upper end with an opening
for a tripping device, and a drainage cham-
ber structure secured to- the lower side of
said lower main part and having a discharge
‘opening concentric with said outlet.

9. A flush valve having an inner casing
that is provided with a downwardly directed
outlet and an outer casing that is provided
with a downwardly directed outlet, the walls
of said outlet being fixed and rigid and ar-
ranged concentric one with the other.

10. In a flush valve, a casing comprising
an interior casing structure that has a down-
wardly directed main discharge outlet at the
lower side and apilot opening at.the upper
end portion, ‘a dome-shaped air chamber
structure enclosing the upper portion of said
interior. casing structure, a drainage cham-
ber structure enclosing the lower, portion of
said interior casing structure and having an

1,521,354

outlet adjacent said main discharge outlet,
and said casing having a plurality of con.
necting, passages distributed around said
interior casing structure that connect said
air chamber and drainage chamber struc-
tures.

11. A flush valve as described in claim 2,
the part of said exterior casing structure
‘that is above said interior casing structure
haxﬁng one or more perforations in the side
wall. :

12. A flush valve comprising an interior
casing structure housed within an exterior
casing structure, said interior casing struc-
ture being provided with valve operating
devices and having an inlet and an outlet,
said interior casing structure having an
opening in the side wall that operates as a

relief passage for admitting water to the-

exterior casing structure under operating
conditions, the exterior casing structure
having a discharge passage for such water,
and the outlet for the interior casing struc-
ture being projected into said discharge pas-
sage, whereby the main flow of water
through the outlet will accelerate the drain-
age of the exterior casing by reason of the
aspirator effect of such flow.

13. A flush valve as described in claim 12,
the part of the exterior casing structure re-
mote from said discharge passage having a
perforation in the side wall. ]

14. A flush valve as described in claim 12,
an umbrella guard device being provided in
the exterior casing structure, enclosing said
opening, for directing water away from the
exterior wall. g ‘

15. A flush valve having a casing that is
_provided with an inlet and an outlet, a
diaphragm extended across the interior of
said casing, above said inlet and outlet, a
main valve supported from the under side
of said diaphragm, mechanism for operat-
ing said main valve and means for guiding
‘sald main valve, and said mechanism and
said means being both positioned on the up-
per side of said diaphragm, the means for
guiding the valve comprising a stem that is
rigidly secured to said main valve.

16. In a flush valve, a casing having an
interior enclosed structure that is divided by
a diaphragm into a lower main valve cham-
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ber and an upper water chamber, a main

valve supported by said diaphragm and
having a stem projecting upwardly into
said -water chamber, the upper wall of said
water chamber having a vent opening above
said stem that is bordered by a valve -seat
that is positioned above said stem, an aux-
iliary valve for said seat, a spring inter-
mediate said valves, said stem being appre-
ciably elongated, and the portion of said
upper wall that is opposed to and adjacent
said stem being in the form of a cylinder for
guiding said stem. : '
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17. In a flush valve as described in claim
16, said stem having a chamber for housing
the lower and major portion of said spring.

18. In a flush valve, a discharge outlet
that is bordered by a valve seat, a diaphragm
sub-dividing the interior of said casing into
an upper and a lower chamber, a main
supported from said diaphragm, positioned
on the under side of said diaphragm, and
cooperating with sald seat, 2 diminutive pas-
sage serving to inter-connect said upper and
lower chambers, said main valye being pro-
vided with a laterally projecting extension
that overhangs said seat, and said passage
being provided in said overhanging exten-
sion.

19. In a flush valve as described in claim
18, a tube serving as the means for provid-
ing said diminutive passage, said tube being
housed in registering openings in said valve
structure and diaphragm.

90. In a flush valve, a. casing, a dia-
phragm subdividing said casing into an up-
per and a lower chamber, a disc-like main
valve structure mounted on one face of said
diaphragm, a stem structure mounted on the
opposite face of said diaphragm and con-
nected by means projecting through said
diaphragm to said valve structure, an an-

valve.

53

nular flange on said stem structure opposed
to the outer portion of said valve structure,
and 2 diminutive connecting passage be-
tween said chambers being provided by
means of registering openings in said flange,
diaphragm, and valve structure.

1. In a flush valve as described in claim
20, a lining for said registering openings
being provided in the form of a tube that
is housed therein.

99, In a flush valve, a diaphragm of flex-
ible material supported to permit of limited
movement of the middle portion thereof,
metal parts mounted on said middle portion,
a diminutive passage connecting the oppo-
site sides of said diaphragm and positioned
in opposed portions of said metal parts and
diaphragm, and said passage being provided.-
with a lining in the form of 2 piece of
metal tubing. v

93. Tn & flush valve, an interior casing
part having a pilot opening, a pilot valve

housed within said part and having an up-

-wardly projecting stem, and a tubular ex-

tension of said casing part projected above
said opening that serves as a guide for said
stem.

EDWARD PATRICK BURNS.
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