
,079,125 3 E. A. Feb. 26, 1963 E. J. TISCHER 

WALWE CLOSURE MEANS 

Filed July 25, 1961 

FG. 

F. G. 3 

§§§§ 
( 

5 

FG. 2 

FIG.5 F.G. 6 

INVENTOR 
EDWARD J. TISCHER 
THOMAS J. SCHOENECKER 

BY A47 a. 
ATTORNEY 

  

  

  



United States Patent Office 3,079,125 
Patented Feb. 26, 1963 

3,079,125 
WA, WE CSLSUERE SEANS 

Eisvard. Tisciae, St. Pass, asid Ring as . Schgeiecker, 
Neriia St. Fst, Riiira, assigo's to Uioia Task Cas 
{Cengay, Chicago, ii., a corpora$ign of New Jersey 

Filesi Jiy 25, 961, Ser. No. 26,650 
3 Ciaisas. (C. 25-333) 

This invention relates to a float valve of the type adapted 
to be submerged in liquid in a container or tank and 
particularly to improved closure means operatively con 
nected to a float for controlling the flow of liquid into 
and out of the regenerant tank of base exchange water 
treatment apparatus. 

in water treatment apparatus of the automatic type 
regenerant supply tanks containing float valves are usually 
connected by one or more conduits to the treatment 
apparatus, and make-up water or other fluid is alternately 
supplied to the regenerant tank and the regenerant solu 
tion withdrawn from the tank through the valve. The 
withdrawal of regenerant is usually at sub-atmospheric 
pressure under control of the float actuated valve. Dif 
ficulties arise in the operation of such valves when the 
suction created in the valve chamber is in sufficient to pull 
the valve closure member off its seat at the start of the 
brine draw operation. Such difficulties are caused by the 
sticking of the closure on its seat and fact that the float 
tends to hold the valve in its closed position. There is 
also the problem of securely sealing the valve when under 
superatmospheric presure during long periods of time be 
tween regeneration or other treatment cycles. During 
these long periods even a slow leak in the regenerant 
tank refill valve will cause troublesome overflowing and 
loss of regenerant liquid. 

Acordingly, it is a broad object of our invention to 
provide an improved float valve which eliminates both 
sticking of the closure member in closed position and leak 
age causing overflowing of the regenerant tank when the 
closure member is under fluid pressure tending to cause 
leakage. 
A particular object is to provide in float valve me 

chanism of the character described, an improved flexibie 
and eiastic pressure reso insive Sealing member aying a 
peripheral annular ridge projecting from its upper surface 
for Sealing contact with a radially outwardly spaced zone 
of a valve seat surrounding a relatively small flow passage 
Or port. 
A further object is to provide a valve closure member 

of the type described which insures tight, leakproof seal 
ing of the closure member over a large area of the valve 
seat even if deposits of solid particles are on the valve 
seat and when the valve stem is out of alignment or 
tilted as the closure contacts the seat. 
Our invention also includes certain other novel features 

of construction which will be more fully pointed out in 
the following specification and claims. 

Referring to the accompanying drawing: 
FiGURE 1 is a central vertical sectional view showing 

car improved waive nechanism; 
Fig. 2 is a horizontal sectional view taken on the 

line 2-2 of FIG. 1; 
FIG. 3 is a fragmentary vertical sectional view showing 

the lower valve closure members in open relation to the 
valve seat, and on a larger scale; 

FIG. 4 is a view similar to FIG. 3 but showing the valve 
closure members in closed position; 

FiG. 5 is a top plan view of the resilient, compressible 
closure member body, and 

FiG. 6 is a central, vertical, sectional view showing 
details of the closure member body. 

Referring to FIG. 1 of the drawing, our improved valve 
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is of the type having a casing 6 adapted to be submerged 
in liquid in the container 7, the casing 6 defining a cham 
ber 8. From the chamber 8 a passage 9 extends upwardly 
and communicates at its upper end with the interior of 
the container 7. The passage 9 is defined by an upwardly 
and outwardly flaring wall portion i0 and a cylindrical 
upper wall portion 1 of a casing member 6a. Vertically 
elongated stop members 2 are formed in the casing men 
ber 6a and have horizointally disposed upper ends 3 
which are spaced downwardly from the upper end of the 
cylindrical wall portion to afford a stop for downward 
movement of a valve stem 54. This stem is coaxially 
disposed in the passage 9 and is movable therein from the 
full line position to the broken line position shown in 
F.G. 1. 

Fixed on the lower end of the stem 14 within the 
chamber 8 is a valve closure member indicated generally 
by the numeral 5 adapted to close the passage 9 at a 
radially extended seat 6 surrounding the lower end of 
the passage. The upper end portion of the stern 4 has 
an integral head 7 and an annular flange 18 adapted to 
be supported on the upper ends of the members 2 when 
the stem is at the lower extremity of its movement. A 
top surface 9 of the cylindrical wall 1 and annular 
fange 18 form an annular port 20 between them for flow 
of liquid from the valve casing into the container 7 and 
from the container into the valve casing. The seat sur 
face of the flange 18 and surface 9 are plane, horizontal 
Surfaces disposed at substantially the same elevation when 
the stem 4 is in its lowermost position. 
A float guide rod 2 is secured at its lower end to the 

stem 24 in coaxial relation thereto and is guided for 
limited vertical movement in a bearing opening formed in 
a guide bracket 22. Mounted coaxially on the rod 2 is 
a float body 23 having a loosely fitting axial bore through 
which the guide rod 2 passes. Adjustably secured 
to the guide rod 2i above the float 23 is an upper limit 
stop 24 which may be constructed in whole or in part 
from resilient rubber-like material having an axial bore 
which fits snugly about the rod 2. Gravity bias of the 
valve stem 14 toward its lowermost position may be in 
creased by the addition of a weight 24a on the upper 
side of the stop 24. The surface area of the stop 24 for 
contact with the upper surface of the float body 23 is 
minimized by providing a plurality of circumferentially 
spaced knobs 24b on the bottom surface of the stop 24. 
This prevents the sticking of the float to the stop when the 
float is in its high level position. 
An annular closure member indicated generally by 

the numeral 25 is mounted at the lower side of the 
fioat body 23 to close the port 20 when the float de 
Scends to its low level position. Details of this closure 
member 25 and its coaction with the seat formed by 
the flange 8 and wall surface is are described and 
claimed in our copending application Serial No. 115, 
656 for Float Waive Mechanism. 
An important feature of the present invention is the 

construction and arrangement of the closure member 15 
in relation to its seat 16. Details of this feature are 
shown in FGS. 3-6. This closure member comprises 
an annular body 26 of resilient, flexible and compres 
sible material having an annular peripheral ridge 27 
prejecting froin its upper surface for sealing contact 
With the Seat 16 at an annular zone which is spaced 
radially outwardly from the passage 9. As best shown 
in FiGS. 3 and 6, the body 26 has a relatively thick 
central portion 23 and a substantially conical lower 
periphereal Surface 29 which is inclined outwardly and 
lipwardly. The age of the conical surface 29 relative 
to the horizontai plane through the body 26 is prefer 
ably approximately 10 degrees. A suitable degree of 
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compressibility and flexibility may be obtained by mold 
ing the body 26 from a 40-50 durometer rubber com 
position. 

Overlying the lower face of the body 25 is a relatively 
hard and stiff, but somewhat compressible, washer 30 
of diameter not substantially less than the diameter of 
the body 26. The washer 3G may be formed, for ex 
ample, from a rubber composition of 75-85 durometer 
hardness. To retain the body 25 and washer 39 on 
the lower end portion of the valve stem 4, a head 3 
may be formed or fixed on the stem to provide an an 
nular shoulder engaging the lower surface of the washer 
36, and the body 26 and washer 30 are confined against 
upward movement by an annular shoulder 32 formed on 
the stem 4, 
A conduit 33 may be provided to alternately supply 

liquid to the valve casing 6 and withdraw liquid there 
from. This conduit is shown connected at one end to 
the chamber 8 by a passage 34 terminating at a port 
35 at the chamber 8. A suitable check nember 36 
may be provided in the passage 34 to regulate the rate 
of flow to and from the chamber 8. This check mem 
ber, when used in connection with water treatment appa 
ratus is designed to permit flow out of the liquid con 
tainer 7 through port 35 at a higher rate than the return 
flow into the chamber 8 through the port 35. As shown, 
the conduit 33 provides a support for the guide 22 for the 
rod 2. 

In operation, make-up water or other liquid may be 
fed to the chamber 8 through the port 35 at pressures 
above atmospheric pressure and subsequently the brine 
or other liquid may be withdrawn under sub-atmospheric 
pressure through the conduit 33. When the float body 
23 is in its low level position, indicated in broken lines 
in FIG. i, the closure member 25 seais the annular port 
20 by contact with the horizontal seat surface 19 and 
top Surface of the flange 8 of the stem 4. As the 
refill flow starts, pressure in the passage 9 raises the 
closure member 25 from its seat and allows water to 
pass freely to the container 7 while the float body 23 
rises. This Tefill flow continues while the float body 
23 engages the upper stop 24 and then actuates the rod 
2 connected to the stem 14 and stem to move the Iower 
closure member 5 to its closed position on its seat 
16, as indicated in FGS. 1 and 6. Complete closure 
of the valve at its seat 6 occurs when a quantity of 
liquid sufficient to raise the level in the container 7 to 
a predetermined high level, such as that indicated at H. 
in FIG. I., has been added. 
With the valve and float in the position shown in full 

lines in FIGS. 1 and 4, withdrawal of liquid from the 
container 7 starts when suitable sub-atmospheric pres 
sure is created in the conduit 33 and chamber 3. Liquid 
is thus withdrawn from the chamber 8 and causes the 
closure member is to be drawn down from its seat 
6, opening passage 9 for the flow at a controlled rate 

from the valve casing through the passage 34 and con 
duit 33. Shortly after the withdrawal starts, the annu 
lar flange 18 on the valve stem 4 seats on the stop 
Surfaces 3 of the members 2, thereby stopping down 
Ward movement of the rod 2 and stern 4. Closure 
member 25 now remains in open position in the con 
tainer 7 while the withdrawal continues and causes the 
float body 23 to slide down the rod 2 until the closure 
member 25 reaches a low level position in which it closes 
the port 20 at the annular seat surfaces surrounding 
this port. Thus the predetermined low level, indicated 
at L, is located at the elevation of the seat 9. 
When the valve is moved to the closed position indi 

cated in FIG. 4, the buoyancy of the float 23 combined 
with the superatmospheric pressure in the chamber 8 of 
the valve casing is sufficient to deform the body 26 so 
that the annular ridge 27 is compressed and the adjacent 
and radially inward surface area of the body 25 is pressed 
against substantially the entire area of the radially ex 
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4. 
tended seat 5. During this closing movement the ridge 
27 first makes contact with an annular zone of rela 
tively small radius and then is moved outwardly so that 
it wipes away any particles of solid matter that may 
have been deposited on the first zone of contact with 
the Seat 6 thereby insuring a leakproof seal which is 
retained throughout the period when there is line pres 
Sure in the valve chamber 8. The radially outward 
fiexing of the body 25 and ridge 27 increases the seal 
ing area. As a further result of the wide sealing area, 
there is no possibility that the body 2.5 may be extruded 
into the passage 9 and thereby cause sticking of the 
waive in closed position. 
When the withdrawal of liquid from chamber 8 starts, 

the Seal between the body 25 and seat E6 is quickly 
broken due to the atmospheric pressure on the upper 
face of the body 25 and the sub-atmospheric pressure 
on the lower side thereof, combined with the natural 
tendency of the resilient body 26 to free itself from the 
seat 6 at the surface radially inward from the ridge 
27. The forces thus applied to the body 25 and washer 
39 are sufficient to insure quick and positive opening 
of the passage 9 against the pull in the reverse direction 
caused by the buoyancy of the float 23. 
The present invention is an improvement over the 

brine tank valve described and claimed in Patent No. 
2,985,423, granted May 23, 1961, to E. J. Tischier and 
B. H. Kryzer. The valve closure member of this patent is 
similar in some respects to that of the present invention 
but is of relatively wide diameter and has a rigid connec 
tion with the valve stem so that straight line movement 
of the stem perpendicularly to the valve seat is essential 
to successful operation and sealing contact of the closure 
member with the valve seat. 
An important characteristic of the resilient and com 

pressible body 26 of the present invention is its adapta 
bility to close and seal at its seat 26 even when the stem 
4 is tilted or out of alignment with the axis of the passage 

9. Such tilting of the stem may be caused by maladjust 
ment of the guide 22 for the rod 21 or by imperfections 
in the stem i4 or guide surface of the casing member 6a. 
As the body 26 closes against the seat i6, with the axis 
of the stern 4 at an angle to its seat 6 as great as the 
angle of the generatrix of the conical surface 29 to said 
Seat Surface, the body 26 compensates for the angle by 
tilting and being compressed by the washer 30. This has 
been demonstrated by numerous tests of our invention. 
We claim: 
1. Valve closure means adapted to close against a radi 

ally extending annular seat surrounding a flow passage 
comprising, an annular body of resilient compressible 
material having a peripheral annular ridge projecting 
from a seat contact face of said body for sealing contact 
With an annular Zone of said seat which is radially out 
Wardly Spaced from said passage, a second and oppositely 
disposed face of said annular body having a projecting 
central portion and a substantially conical surface ex 
tending radially and obliquely from said central portion 
toward the plane of said seat contact face of said body, 
a compressible washer of diameter not substantially less 
than the diameter of said annular body overlying said 
relatively thick central portion of said body in normally 
spaced relation to said substantially conical surface, and 
means for guiding said body for movement to and from 
Said seat, said resilient body being sufficiently flexible and 
compressible to be deformed to contact substantially the 
entire radially extending surface of said seat by pressure 
applied to said second face and washer. 

2. Valve closure means in accordance with claim in 
which said means for guiding said body for movement to 
and from said seat comprises an axially disposed stern 
extending through coaxially disposed openings in said 
annular body and washer, and means for confining said 
annular body and washer on said stem. 



8,079,125 
s 

3. Valve closure means in accordance with claim 2 in 
which an annular zone of said seat contact face of the 
annular body is normally offset from said seat when said 
annular ridge makes contact with the seat, and said annu 
lar ridge is expanded radially in contact with said seat 5 
under pressure applied to said washer and said second 
face of said annular body. 
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