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[57 ] ABSTRACT 

A flushing device for toilets having a ?oat directly 
connected to the movable part of an inlet valve to 
form a unitary moving element. A siphon empties the 
flush tank and becomes inactive until a full tank is 
flushed again. When the ?oat, which is slidably 
mounted in a chamber, is forced down for ?ushing, it 
forces water from the ?oat chamber into the siphon 
either alone or with water from the inlet valve, to start 
a siphoning action to empty the flush tank. At the 
same time the ?oat opens the inlet valve to supply ad 
ditional water to start the siphon and to keep the valve 
open until the ?ush tank is refilled at which time the 
?oat has been raised to its normal position. Provisions 
are made for preventing a reverse ?ow from the tank 
into the inlet pipe during failure of the water supply 
and for ?lling the toilet bowl-to the desired level at the 
end of the ?ushing operation. Provision is also made 
for conserving water by ?ushing a predetermined 
quantity of water for solids and considerably less 
water for liquids and by providing means for regulat 
ing the amount of water to be ?ushed by the ?ushing 
unit. 

7 Claims, 15 Drawing Figures 
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FLUSI-IING DEVICE 

This is a division of application Ser. No. 053,170, 
?led July 8, 1970, now US. Pat. No. 3,644,940. 

BACKGROUND OF THE INVENTION 

The present invention relates to a ?ushing device and 
more particularly to a ?ushing device for use in tanks 
for ?ushing toilets. 
Commercial ?ush tanks at the present time generally 

utilize one ?oat controlled valve for the inlet and a sec 
ond float controlled valve for the outlet. The outlet 
valve is much larger than the inlet valve in order to dis 
charge a large volume of water in a short time for ?ush 
ing purposes. Such large outlet valves are difficult to 
seat, are subject to excessive wear and leakage, cause 
noise and waste water and necessitate frequent repairs 
and replacements. The repair or replacement of these 
valves is expensive and troublesome, and usually re 
quires the services of a skilled plumber. The inlet valve 
usually performs satisfactorily for long periods of time 
if the valve is seated quickly and with uniform pressure 
about its periphery. 
Attempts have been made to avoid the use of the out 

let valve by the use of a siphon but the results have not 
been satisfactory and siphons are not in general use for 
?ushing purposes. 
The present invention is directed to an improved 

?ushing device which will eliminate the outlet valve 
and which will improve the ?oat controlled operation 
of the inlet valve. 
An object of the present invention is to provide an 

improved ?ushing device substantially free of valve and 
?oat problems. 
Another object of the invention is to provide a ?ush 

ing device utilizing a single valve. 
Another object of the invention is to provide an im 

proved ?oat operation of the inlet valve. 
Another object of the invention is to provide an im 

proved siphon combination for ?ushing purposes. 
Another object of the invention is to provide im 

proved means for initiating the siphon action. 
Another object of the invention is to provide a ?ush 

ing unit which may be readily molded in two parts from 
an inexpensive plastic material and welded or bonded 
together to form a unitary structure for the inlet con 
duit, the ?oat chamber and the siphon. 
Another object of the invention is to provide an inlet 

valve where water pressure tends to hold it to its seat 
giving fast positive shutoff. 
A further object is to conserve water in flushing oper 

ations by providing a simple and convenient means for 
regulating the amount of water flushed which may be 
easily changed for each ?ushing operation. 
Other and further objects of the invention will be ob 

vious upon an understanding of the illustrative embodi 
ment about to be described or will be indicated in the 
appended claims, and various advantages not referred 
to herein will occur to one skilled in the art upon em 
ployment of the invention in practice. 

BRIEF DESCRIPTION OF THE DRAWINGS 

, A preferred embodiment of the invention has been 
chosen for purpose of illustration and description and 
is shown in the accompanying drawings, forming a part 
of the specification, wherein: 
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FIG. 1 is a vertical sectional view of a ?ush tank and 

a vertical central section of the flushing unit mounted 
in the tank illustrating the construction and operation 
of the unit; 
FIG. 2 is a fragmentary sectional view partially in ele 

vation illustrating the trip handle for initiating the 
flushing operation and also illustrating a simple means 
for regulating the amount of water to be ?ushed for 
each ?ushing operation; 
FIG. 3 is a perspective view of a molded part forming 

half of the inlet conduit, ?oat chamber and siphon and 
showing the hollow side of the part; 
FIG. 3a is an enlarged fragmentary perspective view 

showing a tin or rib on the edge of one of the two 
molded halves to facilitate welding; 
FIG. 4 is a top plan view of the unit shown in FIG. 1; 
FIG. 5 is a horizontal sectional view along the line 

5-5 of FIG. 1 slightly above the open end of the si 
phon; ' 

FIG. 6 is a horizontal sectional view along the line 
6-6 of FIG. 1 intermediate the‘inlet valve and the bot 
tom of the ?oat chamber; 
FIG. 7 is a horizontal view along the line 7-7 of FIG. 

1 slightly above the bottom of the?oat chamber; 
FIG. 8 is a vertical sectional view through a tank and 

centrally through a ?ushing unit illustrating another 
embodiment of the invention; 
FIG. 9 is a perspective view of the part forming the 

bottom of the ?oat chamber shown in FIG. 8 with a dis 
charge outlet under the open end of the siphon; 
FIG. 10 is an enlarged fragmentary sectional view il 

lustrating the attachment of the valve stem to the upper 
part of the ?oat as shown in FIG. 8; 
FIG. 11 is a vertical sectional view through another 

embodiment of the invention illustrating the operation 
of the ?ushing unit; 

FIG. 12 is a partial sectional view illustrating the op 
eration of the ?oat and the valve stem in the embodi 
ment shown in FIG. 11; 
FIG. 13 is a sectional view through the tank and cen 

trally through ‘a flushing unit mounted in the tank illus 
trating another embodiment of the invention; and 
FIG. 14 is a sectional view of another means of con 

necting the siphon to the outlet of the tank. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawings illustrating a preferred em 
bodiment of the invention and more particularly FIGS. 
1, 2 and 3, a flush tank 1 of the usual type is shown hav 
ing a bottom 2, sides 3 and a cover 4 for containing 
water for ?ushingpunggses-?he unit .in the. ?ushvtarik - 
for effecting the ?ushing operation has an inlet pipe 5 
that connects with the usual pressure water supply sys 
tems in general use. The lower end 5a is secured in the 
opening 5b in the bottom of the tank by an attachment 
which will be described later. I 

A valve seat 11b is formed in the upper end of a rela 
tively rigid cylindrical insert 13 mounted in the inlet 
pipe 5 to seat inlet valve 11. The insert 13 also serves 
to reinforce the portion of the inlet pipe 5 below the 
inlet valve which is the only portion of the unit exposed I 
to the usual tap water pressure. The water in the re 
mainder of the unit is at the low tank water pressure. 
Thus the insert 13 permits the entire unit to be molded 
of thin plastic material. 
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A ?oat chamber 6 preferably is integrally mounted 
on the offset side of the inlet pipe 5 and houses a ?oat 
9 which is preferably cylindrical in form with its upper 
rim above the water level. The clearance of ?oat 9 in 
?oat chamber 6 is kept to a minimum that is compati~ 
ble to manufacturing techniques, since the ?oat acts as 
a pump when ?ushing is initiated. The ?oat chamber 
also acts as a guide for the floatv The ?oat may be of 
any suitable hollow or light material and is shown in its 
upper position which indicates that the tank is ?lled to 
its upper level. The valve 11 has a stem illc which ex 
tends upwardly through the opening lla in the upper 
end of the insert 13 through the bottom of the ?oat 
chamber and through tube 18 and is anchored in the 
upper end of the float as shown at 20. A disc 32 is se 
cured to the stern and adapted to seat on the upper end 
of the tube 18 which is secured at its lower end in a cy 
lindrical holder 19 integral with the bottom of the float 
chamber. 
A siphon tube 7 is integrally connected to the float 

chamber and to the inlet pipe 5 to form an integral 
structure with them. The siphon comprises an outlet leg 
7a having an attachment 14 secured to it and adapted 
to be mounted in the outlet 15 in the bottom of the 
flush tank. The upper portion of the siphon is curved 
into the shape of an inverted U with a leg 7b extending 
downwardly with its lower end open and located at the 
lowest level of water desired in the ?ushing tank at the 
end of the ?ushing operation. 
The inlet pipe 5 continues above the valve 11 

through conduit 5d which extends upwardly along the 
outer side of the bottom of the ?oat chamber 6 and in 
tegral with it. The inlet conduit then continues verti 
cally intermediate the side of the ?oat chamber and the 
side of the leg 7b of the siphon and integral with both 
the ?oat chamber and the siphon. The upper end 5e of 
the inlet conduit is also integral with both the ?oat 
chamber 6 and the siphon leg 7b. The water from the 
inlet valve ill ?ows through the conduits 5d and 5e up 
over a dam 22 and is directed downwardly onto the 
inner side of the inverted U at 23. The dam is spaced 
slightly to the left of the vertical center line of the si 
phon so that the water ?owing over the dam will for the 
most part travel down the leg 7b when the tank is being 
?lled to the proper level. A small part of the water 
being delivered ?ows over the opposite side of the si 
phon down through the leg 7a into the toilet bowl. This 
fills the toilet bowl to the proper level, and any excess 
water passes down into the sewer. This assures a proper 
level of water in the closet bowl after each flushing. 

In connection with flushing the tank a .l-shaped con 
duit Ml is provided with an open end 100 directly under 
the inlet 7c to the leg 7b of the siphon. The conduit 
forming the longer leg of the J~part it} connects with 
the bottom of the ?oat chamber by a pair of conduits 
or passages 26 (see H65. 3 and 6) and 27 which strad 
dle the conduit 5d and connect with the bottom of the 
?oat chamber 6. 

In operation, with the tank full as indicated in the 
drawing and with the ?oat in its upper position as 
shown, the trip handle ‘Ma at the side of the tank is 
turned to force the ?oat downwardly toward its lower 
position as shown in dotted lines. The downward move 
ment of the ?oat expels from the ?oat chamber the 
water which is in the bottom of the ?oat chamber and 
which as indicated ?lls it to about half its height. This 
water from the bottom of the ?oat chamber is forced 
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4 
through the conduits 26 and 27, which straddles the 
conduit 5d, and delivers water into the J-shaped con 
duit l0 and gushes it into the open end of the siphon 
to start the siphon action. 
Simultaneously the forcing of the ?oat down opens 

the inlet valve 11 admitting tap water under pressure 
into the conduit 5d and up through the upwardly ex 
tending portion 5e of the conduit over the dam 22 to 
join with the water being forced up the leg 7b to add to 
the volume of water passing over and down the leg 70 
of the siphon to start the siphon action. Once started 
the action continues until the water in the tank is below 
the level of the lower end of the leg 7b of the siphon. 
At this point air entering the lower end of the leg 7b of 
the siphon breaks the ?ow of water and the ?ushing 
stops. 
However the ?oat is in its low position at the end of 

the ?ushing operation and the inlet valve 11 is in its low 
position. With the valve 11 open water ?ows from the 
supply system into the upwardly extending portions 5d 
and 56 of the inlet pipe over the dam 22 and into the 
upper portion of the siphon. As indicated previously 
the major part of the water ?ows down through the leg 
7b to fill the tank, and a very minor part flows down the 
leg 7a to ?ll the toilet to the proper level. 

lt will be noted that the dam 22 in the upper part of 
the siphon 7 be well above the upper level of the water 
in the tank. This prevents any reverse ?ow of water 
from the tank to the water supply system if the water 
supply system should fail for any reason. 
The lower end of the inlet pipe 5 has, as indicated 

previously, an insert 13 which may be friction-?tted 
into the pipe. The annular rib 5f at the upper end of the 
insert 13 on the inside of the inlet pipe 5 limits the dis 
tance the insert 13 extends into the pipe inlet. A shoul 
der 13b forms a seat for a rigid member 25 with a small 
opening aligned with a similar opening in a resilient 
rubber member 24. 
The rubber member 24 may be purchased from Taco 

Inc., 1 160 Cranston Street, Providence, R.l. and is for 
the purpose of maintaining a nearly constant pressure 
below the inlet valve 11 which is slightly less than the 
pressure of the tap water supply. The pressure from the 
water supply entering the inlet pipe may raise the valve 
11 and the ?oat upwardly sufficient to in?uence the 
water level at the completion of the ?lling operation 
without the pressure reducing member 24. This is be 
cause the pressure area of the bottom of the inlet valve 
is greater than the area of the upper end since the valve 
stem reduces the pressure area of the top of the valve. 
This is accomplished by the water pressure on the 
lower end of the member 24 compressing the member 
to constrict the central opening 24a through it and 

‘ thereby reduce the pressure in the inlet pipe above the 
member 25 and below the valve 11. 
The water pressure on the bottom of the valve 11, 

after it is seated in closed position, is sufficient to sup 
port the ?oat in its upper position if the tank should 
break or form a leak which would permit the water to 
drain out of it. In such an emergency the loss of water 
capable of doing damages would be limited to the 
amount in the tank and would not result in a continu 
ous flow from the inlet pipe which could cause exten 
sive water damage if the occupants were asleep or 
away. 
The disc or supporting member 12 on the upper end 

of the valve stem 1 1c limits the lower movement of the 
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valve stem and the valve 1 1 by resting on the top of the 
cylindrical tube 18 and closing it. It also provides a 
means of retaining the valve .11 with rod 11c during as 
sembly. 
The shapes of the various parts of the embodiment in 

a vertical plane are shown more particularly in FIG. 3 
showing a perspective view of one-half of the unit and 
horizontal sectional views are shown in FIGS. 5, 6 and 
7 through the ?ushing unit. In addition, the top view in 
FIG. 4 gives further information as to the shape of the 
parts. The unit, except for the ?oat and the inserts in 
the inlet pipe, is preferably molded in two parts and the 
two parts have their edges welded or bonded together 
to form a unitary structure which will be leakproof and 
which will stand the water pressures to which they may 
be subjected with ample leeway for excesspressures. 
FIG. 5 is a section along the line 5-5 of FIG. 1 just 

above the outlet 10a of the .l-member 10. The section 
shows the top of the opening 10a of the .l-member 10 
and a section across the inlet pipe 5 and across the 
length 10b of the J-member which is integral with the 
inlet pipe 5. 
FIG. 6 is a horizontal sectional view along the line 

6——6 of FIG. 1 which is taken slightly above the valve 
seat 11b in the inlet conduit 5 and shows the inlet pipe ‘ 
with the junction of the conduit 5d and also shows pas 
sages 26 and 27 from the bottom of the ?oat chamber 
which straddle and conduit 5d which receives water 
from the inlet valve 11 and delivers the water from the 
inlet valve to the vertical conduit 5e and to the upper 
end of the siphon. ~ 

These passages 26 and 27 may be formed in any suit 
able manner but preferably slides are used in the mold 
cores forming the inside of the ?oat chamber. These 
slides pass through the bottom of the chamber and 
form the core for the passages 26 and 27 opening into 
the upper end of the long leg 10b of the J-shaped part 
(see FIG. 3) so that water can ?ow freely from the 
lower part of the ?oat chamber into the J-shaped con 
duit or member 10 for starting the siphon operation. 
FIG. 7 is a sectional view along the line 7-7 of FIG. 

1 which is taken at the lower end of the cylindrical part 
of the ?oat chamber. This ?gure shows the open upper 
ends of the passages 26 and 27 at the bottom of the 
?oat chamber. The cylindrical shape of the ?oat cham 
ber 6 is also shown together with the supporting tube 
18 and the valve stem 110. At the center of the ?gure 
the vertical portion of the conduit Se is shown which 
receives the water from the inlet valve and delivers it 
to the top of the siphon. The section of the siphon leg 
7b is also shown and the upper end of the opening 10a 
of the .l-member 10 is shown. 
The top plan view shown in FIG. 4 shows the top and 
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sides of the siphon 7, the enlargement 22a at the top of 55 
siphon 7 for housing the dam 22, the top of the ?oat 
chamber 6 and the passages 26 and 27 in the bottom 
of the chamber for delivering water to the J-member 
10. 
The ?ushing unit is mounted on the bottom of the 

tank 1. The lower end of the inlet pipe 5 passes through 
the opening 5b in the bottom 2 of the tank and a ?ange 
SC on the inlet pipe 5 limits the downward movement. 
Gaskets 32 and 34 extending about the inlet pipe on 
opposite sides of the tank 2 form a water-tight seal. A 
suitable nut 35 is threaded to the end of the inlet pipe 
to hold the ?ange 5c and the gaskets 32 and 34 securely 
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in position on the bottom of thetank thus supporting 
the left side of the ?ushing unit in position. 
The outlet opening 36 in the bottom ofv the tank is 

adapted to receive a ?tment 37 which in turn has an 
opening 38 for receiving the lower end of theleg 7a of 
the siphon 7. An annular rib 37a on the outside of the 
leg 7a limits the downward movement of the siphon leg. 
The siphon leg 7a and the ?tment 37 may be bonded 
together if desired. The ?tment 37 has a ?ange 37b 
which rests on a gasket 39 intermediate the ?ange and 
the bottom 2 of the tank. A‘ gasket 40.is mounted on the 
lower end of the ?tment 37 and is compressed and held 
against the bottom of the tank by a nut 41 to-form a liq 
uid~tight seal. The nuts 35 and.4l hold the inlet pipe 5 
and ‘the siphon 7 in position, respectively, and permit 
the unit to be readily installed. 
The means for forcing the ?oat down to open the 

inlet valve 11 and to initiate the siphon cycle is shown 
more particularly in FIGS. 1 and 2. A rod 44 is 
mounted for rotation in the opening 45 in the side 3 of 
the tank and has a trip handle 44a on one endfor rotat 
ing the rod 44 and an arm 44b preferably curved along 
its length vfor forcing the ?oat downward when the trip 
handle 44is operated to rotate the rod 44. 
The rod 44 is mounted in a bearing formed in the hol 

low cylindrical member 46 to permit free rotation of 
the rod 44. The member 46 is held inposition by a nut 
49 on the inside of the tank and the enlarged knob 46b 
is spaced from the outside of the tank .by a sleeve 46c. 
A gasket 46d permits the application of sufficient fric 
tion to permit the bearing member 4.6 from rotating 
freely and at the same time prevents its being rotated 
by the operation of the trip handle 44a to start the 
?ushing cycle. The friction is not sufficiently great to 
prevent the knob 46b on the cylindrical member 46 
from being rotated manually without substantial effort. 
Means may be provided for varying the amount of 

water used in each ?ushing operation. Referring to 
FIGS. 1 and 2, there is provided a conduit 80 having 
one end connected at 81 on the leg 7b of the siphon 
and opening into the side of the leg so that air or water 
may pass from the outer end of the conduit 80 into the 
leg 7b of the siphon. The conduit 80 may be a ?exible 
tube so that it may be ?exed upwardly or it may have 
a pivoted connected with the leg 7b to permit its free 
end to be raised and lowered. 
The opposite end of the conduit 80 may be con 

nected by a cord or wire 82 to the bearing member 46 
and coiled about it as shown. The member 46, as indi¢ 
cated previously, may be rotated by the knob 46b and 
the rotation of it will vwind or unwind the cord or wire 
82 about the member_46 either to raise the outer end 
of the conduit 80 or to lower it, depending upon the di 
rection of rotation of bearing member 46. Thus, the 
height of the outer end of the conduit 80 may be 
changed as desired. The height of the outer end of the 
conduit 80 determines the amount of water left in the 
tank at the ?nish of a ?ushing operation. As soon as the 
water level drops below the outer end of the conduit 80 i 
in the tank, air will be drawn into the leg 7b of the si 
phon 7 which will break the column of water and per 
mit the siphon to draw air instead of water which will 
terminate the siphon operation. 

Suitable stops may be provided for upper and lower 
limits of the movement of the tube 80 so that the ?ush 
ing operation can be changed quickly from one posi 
tion to the other to ?ush a predetermined amount of 
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water for solids and substantially less water for liquids 
in order to conserve water. The cord or wire 82 may be 
operated independently of the tripping mechanism if 
desired. Likewise a lever and rod may be substituted 
for the pulley cord. 

In the operation of the preferred embodiment of the 
flushing unit starting with the tank ?lled with water to 
a level which is slightly below the lower horizontal 
curve 7d of the siphon tube, the trip handle 44a is 
turned to rotate the rod 44 which forces down the arm 
44b inside the tank to depress the ?oat from the full 
line position shown in HO. 1 to the dotted line position 
where the bottom of the ?oat is at the bottom of the 
?oat chamber. 
The movement of the ?oat 9 downward forces the 

water in the bottom of the float chamber out through 
the passageways 26 and 27 leading from the bottom of 
the ?oat chamber as shown more particularly in FlGS. 
1, 3, 6 and 7 into the long leg of J-shaped member 10 
and through the outlet opening 10a of the .l-shaped 
member into the inlet of the inlet leg 7b of the siphon. 
This forces water up one leg of the siphon and down the 
other to start the siphon action. 
At the same time the movement of the float down— 

wardly forces the valve stem 11c and the valve 1 l 
downwardly opening the inlet valve and permitting 
water to ?ow under pressure from a city or town water 
system through the inlet pipe 5, inlet valve 11 and the 
connecting conduits 5d and 5e to the upper apex of the 
siphon '7. At the upper end of the conduit 5e the water 
passes over a dam 22 and flows down into the siphon. 
This inlet water joins with the water being forced into 
the siphon from the ?oat chamber to assure the starting 
of the siphon and the starting of the ?ushing cycle. 
When the water reaches the level of the open lower 

end of the siphon leg 7b the siphon receives air instead 
of water which stops the siphon operation in those 
cases where the tube 80 is at the level of the bottom of 
the leg 7b of the siphon and also in those cases where 
the siphon unit does not include the conduit 84) for reg 
ulating the amount of water in each ?ushing operation. 
Since the float is in its lower position and the inlet 

valve is open, water continues to flow through the inlet 
valve and into the top of the siphon 7. The dam 22 is 
located at the left of the crest of the curved apex on the 
inside of the siphon so that the major part of the water 
which flows over the dam will go down the leg 7b to fill 
the tank and a minor portion of the water will flow 
down the leg 7a to ?ll the bowl of the toilet to the de 
sired level. 
While the siphon unit may be made in any desired 

manner, in the preferred embodiment the unit is made 
of a thermoplastic material and molded in two parts 
which are preferably substantially identical. The two 
molded halves are then bonded, cemented or welded 
together at their free edges to form a closed water-tight 
unit. 

Referring to one of the molded parts one of which is 
shown in perspective in FIG. 3 and to the other draw 
ings of the preferred embodiment, it will be noted that 
half may be molded in the usual molds. The parts may 
also be cemented, bonded or welded together in the 
usual manner, preferably the free edges of the halves 
are welded together and are formed as shown in FIG. 
3a with a small continuous ?n or rib 16 protruding out 
ward from the edge of one to facilitate the bonding op 
eration. The use of a tin or rib 16 provides a narrow 
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8 
thin portion which may be quickly melted and spread 
over the rest of the edge. In this way the welding can 
be performed in less time and at lower temperatures of 
the hot plate or other heated member utilized for melt 
ing the surfaces of the edges with minimum change of 
dimensions. The two parts may also be bonded together 
with a solvent or secured together with glue or cement. 

In the molding of the ?oat chamber 6, it is desirable 
to form the two passages 26 and 27 opening into the 
bottom of the ?oat chamber which pass on opposite 
sides of the inlet conduit 5d and extending down into 
the .l-shaped member 10. One way to accomplish this 
is to provide a slidable mold part for the cores forming 
the respective halves of the float chamber. The slidable 
mold part may have a projection on its lower end to 
project downwardly from the bottom of the mold core 
to form the passageway 26 on one mold core and the 
passageway 27 on the other. Before the mold is opened 
to remove the half, the sliding member is raised or 
moved parallel to the central axis of the core until the 
end of the projection is flush with or above the bottom 
end of the core so that the molded plastic part may be 
removed without interference by the slidable projec 
tion which forms the passageways 26 or 27, as the case 
may be, to the .l-shaped member 10. 
The embodiment of the invention illustrated in FIGS. 

8, 9 and 10 utilizes a ?ush tank 1 with an inlet opening 
50 in the bottom and an outlet opening 36. An inlet 
pipe 84 is secured to a ?tment 85 mounted in the inlet 
opening. The ?tment 85 which has an enlarged upper 
end 85a is passed through an opening 86 in the bottom 
of the ?oat chamber 87 to hold the ?oat chamber in po 
sition. Suitable gaskets 88 and 89 seal the parts in posi 
tion on the sides of the bottom 2 of the tank adjacent 
to the inlet, and the gaskets are compressed and the ?t 
ment 85 held in position by a nut 90 threaded on the 
end of the fitment 85. The resilient rubber member 24 
described in connection with the preferred embodi 
ment of the invention seats against a shoulder 85b on 
the inside of the ?tment 85 to reduce the pressure 
below the inlet valve 96 in the same manner as de 
scribed above in connection with the preferred em 
bodiment. 
The inlet pipe 84 extends above the upper level of the 

water in the tank. A ?oat 88 made of any suitable light 
material or with a hollow interior as shown is mounted 
in the ?oat chamber. The upper end of the ?oat 88 has 
an opening 89 (see FIG. 10) with a part 95 extending 
across the opening. The part 95 has a central opening 
900 for receiving a ?tment 91 for holding the upper end 
of the valve stem 92. The enlarged head of the ?tment 
91 may be forced through the opening 900 before the 
valve stem is assembled with it. Likewise, the ?tment 
may be forced through the sealing disc 95 to snap the 
disc on the reduced portion of the ?tment. The valve 
stem is then forced into an opening in the ?tment and 
enlarges the ?tment so that the ?tment is rigidly held 
in position and the parts cannot be disassembled until 
the valve stem is removed. 
The inlet valve 96 is mounted on the lower end of the 

valve stem 92 and seats against the valve seat 97 when 
the ?oat is in its upper position. A cross member 98 
having apertures 98a is provided a short distance above 
the valve seat in the inlet pipe. A conduit 99 connects 
with the space intermediate the valve seat and the cross 
member 98 which has the small apertures 98a 
permitting water to flow through it. The conduit 99 
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goes down toward the bottom of the float chamber and 
is bent upwardly along the side of the leg 101a of a si 
phon 101. The conduit 99 terminates as shown shortly 
before it reaches the apex of the siphon. 
The part 100 forming the bottom of the ?oat cham 

ber has a conduit 102 which has an opening 104 di 
rectly under the open end of the leg 101a of the siphon. 
The bottom conduit 102 has a top opening 105 which 
?ts and supports the body of the ?oat chamber 187. A 
suitable trip handle 106 mounted on the end of a rod 
107 rotatably secured in an aperture 104 in the side of 
the tank, presses the ?oat down by means of the arm 
103a on the rod 107. 
The other leg 10lb of the siphon 101 has its lower 

end securely ?tted in a ?tment 109 having a ?ange 
109a larger than the opening 36 in the bottom of the 
tank. A gasket 110 ?ts under the ?ange and over the 
corner of the outlet opening 36. A second gasket 11] 
?ts on the underside of the bottom 2 of the tank, and 
the parts are secured in position, and the ?tment and 
siphon are held securely in position by a nut 112 
threaded to the lower end of the ?tment. ~ 

In operation the trip handle 106 rotates the rod 107 
to tilt the arm 103a downwardly to force the ?oat 88 
downwardly. The disc 95 serves as a check valve to pre 
vent the air from escaping from the upper part of the 
float when the ?oat is forced downwardly. The down 
ward movement of the ?oat 88 and the trapped air in 
the ?oat force the water in the ?oat chamber 87 down 
wardly and out of the bottom of the chamber through 
the outlet 104 upwardly through the lower end of the 
leg 101a. The rush of water into the siphon leg 101a 
forces the water over the crest at the top of the siphon 
and starts the siphon. 

In addition, and at the same time, the downward 
movement of the ?oat opens the inlet valve 96 and part 
of the inlet water is forced into the conduit 99 and adds 
to the volume of water that is being supplied from the 
?oat chamber to the siphon. The rest of the inlet water 
?ows out the upper end of the inlet 84 into the ?oat 
chamber. When the flushing is completed the inlet 
valve 96 and the ?oat 88 are still down and water con 
tinues to ?ow from the pressure source to ?ll the tank. 
At the same time water will continue to ?ow through 
the conduit 99 and from the upper end of it into the 
outlet leg 10lb of the siphon for ?lling the bowl of the 
toilet to the properlevel. 
The inlet pipe 84 extends upwardly above the level 

of the water in the tank when the tank is full. In this way 
water cannot ?ow back into the inlet pipe. If thewater 
supply should fail and if the inlet valve 96 opens and a 
partial vacuum tends to form in the inlet pipe 84 the 
disc 95 will be in its lower position and vent the space 
in the upper part of the ?oat to atmosphere, thus pre 
venting the formation of a vacuum in the inlet pipe 84. 
If the ?oat 88 should be in its lower position the disc 
95 will close the upper end of the inlet pipe to prevent 
reverse ?ow of water in the event the water pressure 
fails. Thus, the sealing disc 95 prevents any partial vac 
uum for forming within the ?oat when the ?oat is in its 
upper position and seals the opening 89 when the ?oat 
is forced downwardly to trap the air and expel the 
water from the ?oat chamber and also closes the upper 
end of the inlet pipe 84 when the ?oat is in its lower po 
sition until the pressure of the inlet water in the inlet 
pipe 84 raises the disc 95 and the ?oat. 
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The embodiment illustrated in FIGS. 11 and 12 has 

the usual inlet opening 115 and outlet opening 116 in 
the bottom 2 of the tank 1; An inlet pipe 117 has its 
lower end formed with a ?ange 118 and with the 
threaded end below the ?ange. The ?ange 1 18 is seated 
in the opening 115 in the bottom 2 of the tank. A suit 
able gasket 121 on the upper side of the bottom 2 and 
another 123 on the lower side of the bottom 2 of the 
tank are held in position by a nut 122 threaded to the 
bottom of the inlet pipe 117 which form a water-tight 
connection for the inlet pipe with the opening 115 in 
the bottom of the tank. The upper end of the inlet pipe 
117 extends upwardly above the level of the water in 
the tank 1 and into the inside of the ?oat 127. 
The ?oat chamber 119 comprises a cylindrical upper 

portion and a bottom part 120 which has a peripheral 
?ange 120a. A member 124 ?ts in the peripheral ?ange 
of the bottom part 120a and has an outlet opening 125 
leading to the entrance to the siphon 126 having legs 
126a and 1261:. The cylindrical bottom of the ?oat 
chamber 119 ?ts into and rests upon the ?ange 124a 
about the upper part of the member 124. 
A ?oat 127 is formed with an annular hollow space 

128 to give it proper buoyancy and a center ?anged 
cover 129 is forced into the upper portion of the hollow 
central portion of the ?oat 127. A valve stem 131 ex 
tends through the opening 130 and is bent over at its 
upper end at 132 with suf?cient space between the 
bent end 132 and the resilient member 134 to permit 
the opening 130 to be opened and closed. A‘resilient 
member 134 is mounted on the upper end of the valve 
stem 131 to serve as a check valve to close the opening 
130 when the ?oat is forced downwardly to trap the air 
in the ?oat and to expel the water from the ?oat cham 
ber. 
The lower end of the valve stem has an inlet valve 

135 adapted to seat on the inside of the restricted 
upper end 135a of the inlet pipe 117. A cylindrical 
member 137 encloses the upper end of the inlet pipe. 
The lower portion of the cylindrical hood 137 is open 
and extends down near the bottom of the ?oat chamber 
119. The upper end of the cylindrical hood 137 rests 
upon the top of the inlet pipe when the inlet valve 135 
is closed as shown in FIG. 11. The inlet pipe has a resil 
ient sealing member 140 which is fitted in the opening 
of the upper end of the cylindrical member 137. 
A conduit 14] has its lower end passing between the 

outside of the inlet pipe 117 and the inside of the en 
closing cylindrical hood 137. The conduit 141 passes 
through the side of the ?oat chamber into the open end 
of the leg 126a of the siphon and follows the inner side 
of the leg and ends after passing over the crest 1260 of 
the siphon 126. 

FIG. 12 shows the parts of the ?oat and ?oat cham 
ber and the enclosing hood when the inlet valve is 
about to close as the tank becomes almost ?lled and 
shortly before the inlet valve closes. The inlet valve is 
still open and the pressure of the in?owing water keeps 
the cylindrical member 137 raised above the inlet pipe. 
Water is ?owing between the inside of the cylindrical 
hood 137 and the outside of the inlet pipe 117. The re 
silient member 134 is spaced from the opening 130 in 
FIG. 12 due to the unbalanced upward water pressure 
on the bottom of the valve member 135 and the buoy 
ancy of the ?oat 127 raising the’ stem 131 and valve 
135. 
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The siphon 126 has its outlet leg 1126b secured in a 
?tment 145. The ?tment 145 ?ts into the outlet open 
ing 116 in the bottom of the tank and has a ?ange 146. 
A gasket 147 seals the upper side of the bottom of the 
tank with the ?ange 146 of the ?tment and a second 
gasket 148 seals the lower side of the bottom of the 
tank through the intermediation of a nut 149 which is 
threaded onto the lower end of the ?tment to secure 
the parts tightly in place. 

In the operation of the embodiment shown in FIGS. 
1 l and 12, water under pressure is delivered to the inlet 
pipe 117 whose upper end is above the level of the 
water in the tank. When the float is pressed down by 
the operation of the handle as described in previous 
embodiments, water is forced from the ?oat chamber 
down through the pottom part of the ?oat chamber and 
through the opening 124 beneath the opening of the si 
phon leg 126a. The water forced from the ?oat cham 
ber forces the column of water in the leg 126a up over 
the crest and down the opposite leg 126!) to start the 
siphon. At the same time the inlet valve 135 is opened 
and water is forced down between the outside of the 
inlet pipe 117 and the inside of the enclosure 137 into 
the bottom of ?oat chamber and through opening 125, 
thus adding to the water supplied by the downward 
movement of the ?oat for starting the siphon. 
The ?ow of water is under sufficient pressure to force 

water through the conduit 141 whose lower end is be 
tween the outside of the inlet pipe and the inside of the 
cylindrical hood 137. The force of the water entering 
the conduit 141 is suf?cient to discharge water at the 
other end of the conduit 141 into the leg 126b of the 
siphon. This adds further to the water being ?ushed in 
from the ?oat chamber and also serves to ?ll the bowl 
of the toilet to the proper level after the flushing cycle 
is completed and the tank is being ?lled to its proper 
level. 

ln the embodiment of the invention shown in FIG. 
13, the inlet opening 57 in the ?ush tank 1 may be the 
same as the one in the previous embodiments. An inlet 
pipe ?tment 50 has a ?ange 51 resting on the bottom 
2 of tank 1 with a threaded portion below the ?ange 
passing through the bottom opening with a gasket 52 
forming a seal between the ?ange 51 and the bottom 2 
of the tank to prevent leakage between the ?ange and 
the bottom of the tank. 
A valve seat 53 for the movable valve member 54 is 

formed in the ?tment 50. A conduit 55 passes laterally 
through the upper part of the ?tment with one end 55a 
connecting directly with the tank and the other end 55b 
connecting with an elbow-shaped pipe 56 having a ve r 
tical portion open at its upper end beneath the open 
end of one leg 28 of the siphon 30. The upper end of 
the ?tment 50 has a central opening 59 for the valve 
stem 54a connected to the bottom of a ?oat 60. 
The ?oat 60 is preferably a hollow cylinder partly 

?lled with water or any other suitable weighting sub 
stance to obtain the desired buoyancy. The ?oat may 
be made of any suitable material such as sheet metal or 
a plastic. 
A cylindrical ?oat chamber 61 open at its upper end 

slidably ?ts about the ?oat. The open lower end of the 
?oat chamber is force-?tted over the reduced cylindri~ 
cal portion 64 at the upper outer periphery of the ?t 
ment 50. 
When the ?oat is forced down for the ?ushing opera 

tion for example by means similar to FIG. 2, the valve 
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member 54 opens and delivers water to tank 1 through 
one end 55a of conduit 55 and through the other end 
to the open end of the leg 28 of the siphon 30. Simulta~ 
neously the downward movement of the ?oat forces 
water from the lower part of the ?oat chamber 61 
through opening 66 and pipe 56 into leg 28 of siphon 
30. The two sources of water give a thrust to the water 
in leg 28 of the siphon which is ample to force enough 
water through the upper part of the siphon to produce 
a column sufficiently far down the leg 28a to start the 
siphon and empty the tank. The siphon will start as 
soon as the column of water in the leg 28a is below the 
level of the water in the tank and will continue to flow 
until the water in the tank is at its lower level. 
The lower end of the leg 28a of the siphon ?ts into 

the upper end of a ?tment 67 mounted in an outlet 
opening 42 in the bottom of the tank. The ?tment has 
a ?ange 67a seating on a gasket 68 for forming a water 
tight joint. A nut 69 is threaded or otherwise secured 
to the lower end of the ?tment 67 to hold the ?tment 
securely in place for supporting the siphon. 

In H6. 14 another outlet ?tment is shown in which 
the leg 28a of the siphon 30 shown in FIG. 13 is forced 
into a plastic ?tment 70 until it seats on the shoulder 
71. The outer lower part of the ?tment is tapered in 
wardly and downwardly and provided with alternate 
grooves and ridges below the shoulder 72. 
A second ?tment 74 has a ?ange or shoulder 75 

which seats upon a gasket 76 to securely seal the sec 
ond ?tment 74 in the opening 42. The lower end of the 
?rst ?tment 70 is forced into the upper end of the sec 
ond ?tment 74. The shoulder 72 of the ?tment 70 seats 
on the rim 78 of the second ?tment 74 and the annular 
grooves and ridges 79 are force-?tted into place to se 
cure and seal the ?tments together and to securely hold 
the siphon leg 28a and ?x the siphon in position. 

It will be seen that the present invention provides an 
inexpensive ?ushing unit for ?ush tanks which may be 
readily installed in existing tanks as a substitute for ex 
isting units which are causing dif?culty or may be sold 
for new installations. The ?oat and inlet valve are di 
rectly connected as a unit to move vertically together 
for opening and closing the inlet valve. This assures a 
long life and satisfactory operation of the ?oat and inlet 
valve. A cooperating siphon eliminates the usual outlet 
valve which is the cause of most of the trouble in ?ush 
ing systems. The unit is simple in construction and may 
be molded from an inexpensive thermoplastic material. 
Only two molded parts are required for the combined 
single unit inlet pipe, ?oat chamber and siphon. The 
tripping of the trip handle forces water from the ?oat 
chamber to start the ?ushing operation. Water from the 
inlet valve supplements the amount of water furnished 
from the ?oat chamber. 

Provisions are made for preventing a reverse ?ow 
from the tank into the inlet pipe during failure of the 
water supply and for ?lling the toilet bowl to the de 
sired level at the end of the ?ushing operation. Provi_ 
sion is also made for conserving water by flushing a pre 
determined quantity of water for solids and considera 
bly less water for liquids and by providing means for 
regulating the amount of water to be ?ushed by the 
?ushing unit. 
As various changes may be made in the form, con 

struction and arrangement of the parts herein without 
departing from the spirit and scope of the invention and 
without sacri?cing any of its advantages, it is to be un 
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derstood that all matter herein is to be interpreted as 
illustrative and not in a limiting sense. 
Having thus described my invention, I claim: 
1. In a flushing device of the class described by the 

combination of a reservoir for a supply of water, an 
inlet conduit mounted in said reservoir for supplying 
water to said reservoir, an inlet valve controlling the 
flow of water from said conduit in the said reservoir 
and an enclosure mounted over a portion of said con 
duit and having an open end below the normal level of 
the water in the reservoir, said enclosure comprising an 
upwardly extending tube overlying and surrounding 
said inlet, a valve stop extending across the tube in up 
wardly spaced relation to said inlet, said valve movable 
within said tube between said inlet and said valve stop, 
a valve stem extending upwardly from said valve 
through said valve stop, means operatively connected 
to said valve stem to control the movement of said 
valve stem in said tube, a siphon having inlet and outlet 
legs, the outlet leg communicating with the exterior of 
said reservoir for ?ushing water from said reservoir and 
means connecting said enclosure and said siphon for 
supplying water from said enclosure to said siphon to 
start said siphon. 
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2. In a ?ushing device as claimed in claim 1 in which 

said inlet conduit extends upwardly in the reservoir and 
said enclosure is mounted to move upwardly and down 
wardly along said conduit. 

3. In a ?ushing device as claimed in claim 1 in which 
means is provided for closing the inlet conduit in re 
sponse to the formation of a partial vacuum in said inlet 
conduit and thereby preventing a reverse ?ow of water 
from being drawn through the opening in the enclosure 
into said conduit. 

4. In a ?ushing device as claimed in claim 1 in which 
a valve stem for said inlet valve extends through the 
upper part of said enclosure. 

5. In a ?ushing device as claimed in claim 4 in which 
a ?oat is connected to said valve stem for controlling 
the operation of the inlet valve. 

6. In a flushing device as claimed in claim 5 in which 
said ?oat has a hollow central portion extending over 
a portion of said enclosure. 

7. In a flushing device as claimed in claim 6 in which 
said ?oat has a hollow central portion extending over 
a portion of said inlet valve and a portion of said inlet 
conduit. 

* * =l= * * 


