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This invention relates to a multlple valve wh1ch wmle
it is susceptible to many uses, is particularly useful in con-
nection with water softening systems of the ion exchange
type.

In water softemng systems of the type under considera-
tion, there is provided a tank containing a particular type
of resin and the hard water to be treated flows through
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this tank, whereby the calcium and magnesium salts which -

render the water hard are converted to the soluble sodium
salts, while the calcium is retained in.the resin. ‘The soft
water then flows into the water system of the residence.

- In systems of this sort it is necessary periodically to
backwash the system to flush out solid material trapped
by the resin in a filtering action. - For this purpose, the
flow through the water softener tank is reversed and the
solid material is-flushed out of the resin and passes into
a drain.

Also periodically, it is necessary to regenerate the resin
by the addition of common salt. When the salt is added
to the water softener tank, means. must be’ prowded for
the overflow to pass out to a drain and it is.desirable, if
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the salt has been added, to run hard water through the o

water softensr for a period of time up to perhaps as
much as two hours to remove the Salt taste from- the
water.

In water softenm" systems of thxs type, m erder to
accomphsh the various 'operations outlined above, there
have in the past been provided a number of valves:con-
trolling a somewhat complicated piping system, such that
the average housewife was not able to perform the neces-
sary operations herself.

With the foregoing consxderatmns in mind, it is the prm-
cipal object of our present invention to providé a multiple
valve having a single control lever or knob which may be
set in one of the number of positions so as to perform one
or another of the various operations outlined above.'

It is -another object of our invention to pr0v1de a
muluple valve as outlined which will be simple: and posi-
tive'in action so that even a child can perform’ the neces-
sary operatlons in connectlon w1th the water softemng
system.

It is yet another ob]ect of ‘the invention to prov1de a .

mechanism whereby it is unnecessary to run the water
through the domestic water system in flushing out the salt
taste and wnereby, instead, durmg the ﬂushmg
the water does not enfer the resrdence systern at. 'aH but
passss out to a drain.

2

Figure 6 is a cross sectional view taken on the. line
6—6 of Figure 2.

Figure 7 is a cross sectional view taken on the line 7—7
of Figure 6.

Figure 8 is a diagrammatic view of the valve and the
associated water softening tank showmg the flow durmg
a water softemng operation,

- Figure 9 is a view similar to Figure 6 on a reduced scale
showing the positions of the valves.

Figure 10 is a cross sectional view taken on the line
10—18 of Flgure 9.

Figure 11is a view similar to Frgure 8 showmg the flow
during a backwash operatlon
Figure 12 is a view similar to Frgure 9. showing -the
positions of the valves during this operatlon
 Figare 13 is a cross sectional view taken on the lme
13—13 of Figure 12 showing the flow during the back-
wash operation.

Figure 14 is'a view 51m11ar to F1gures 8 and. 11 showmg
the flow durmg the “salt” or regenerating.opération;

Figure 15 is a view similar to Figures 9 and 12 showmg
the positions of the valves. -

Figure 16 is.a cross. sect1011a1 view taken on the lme :
16—16 of Figure 15.

Figure 17 is a view similar to Flgures 8, 11 and 14
showing the flow during.the flushing operation which
immediately follows the salting operation,

Figure 18 is a view-similar to Figures 9, 12 and 15
showing the pos1t1ons of -the valves.

Figure 119 is a.cross secnonal view taken on the: line
19__19 of Flgure 18. :

Figure 20 is a cross sectional view. taken on the ‘me
20—2¢ of Figure 19 on an enlarged scale showing the
closed posmon of the diaphragm -valve, -

- Figure 21 is a view.simildar to Figure 20 showmg the

- open position of the dlaphragm valve.
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“Figure 22 is an enlarged view of a portion of Figure §
showing the: pressure ad]ustment of ‘one of the valves; and

Figure 23 is an expleded view showing the manner of
attachment of the multlple valve to ‘the water softenmg
tank.

Briefly, in the practlce ot our mventlon, we prov1de a

-valve having a body. within which there is an entrance

chamber, ‘a first. intermediate chamber, a second inter-
mediate chamber a drain chamber and a cam chamber.

- An inlet port for hard water communicates ‘with the en-
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These and many other >objects of, the mvenuon whrch -

will be déscribed in detail heremafter of: which, w1ll be-
come apparent to one skilled in the art, uppn readmg these
specxﬁcauons we accomphsh by that certa

an exemplary embodiment.
Reference is made - to the drawmgs f01
hereof and m which: -

mventzou .
" Figure 2 is a fromt elevational vrew of the same
Figure 3 is a bottom plan view of the same,
Figure 4 is a side elcvational view as. s ¢

right side of Figure 2.

. 60

Figure 5 is a side elevatronal v1ew as se nrfrom Vthe left -

side of Figure 2.

- by ardidphragm :in-the” -diapiragm: chamber: |

a ‘solirce enters “the valve,”

france - chamber.. A port having a valve communicates
with the first intermediate chamber and another port hav-
ing a valve communicates between the entrance chamber
and the: second intermediate chamber. ' A port having a

; valve .communicates between “the ‘second intermediate

chamber and the drain chamber. "The first intérmediate
chamber has an inlet port for softeried water and a deliv-. -
ery-port for softened ‘water. : The second: intermediate -
chamber has.a!delivery port for hard water and the drain
chamber has a drain port.

'The -soft - water ‘delivery port of the first mtexmedlat\.
chamber communicates with a diaphragm chamber whxch.
has a port for delivery of soft water to:the-residence: sys:
tem .and: which port. may’ be'closed by a “valve actuated
There 7§
acommunication " between “the ‘digphragm: -chamber bet
yond the! dlaphragm and:the drain chimber aiid. this; oni:

5 munication is controlled by-a:nortally closed:valve which

may be opeiied for a predeterniined perlod ‘of time: foria -
flushing ' operation .and: whlch when lt is: -opei; ‘causes’
the diaphragth valve to close.:" :
Referring now in more detall to. the drawmgs
valve itself is disclosed in Figures 1-to 7 inclusive.. The
valve, body s designated- generally.at 10. and is provided
w1th the inlet port. 1 ugh whrch hard -
Hard water entenng through o
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the port 11 enters the enitrance chamber 12; This cham-
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ber is provided with two ports, 13 and 14. The port 13

communicates with a first intermediate chamber 15 and
the port 14 commumcates with a second . intermediate
chamber 16, A’ port 17 commumnicates between Lhe sec-
ond intermediate chamber 16 and the dram chamber i8.
The drain chamber 18 has a drain port 19, The first in-
termediate chamber 15 is provided with a port 20 which
may be designated a soft water supply port and a port 21
which may be designated a soft wafer delivery port. The
second “intermediate chamber -16 has a port 22 which
may be designated a hard water delivery port.

The ports 13, 14 and - 17 are- substantially in the same
horizontal plane and are aligned with each other.

Each of these valves-has a stem, 26, 27 and 28 respec-
‘tively, the axes of which are in the same vertical plane.
The'valve stems have bearings in the bosses 29; 36 and
3i respectlvely, in the walls 294, 304 and 31a
stems ‘are sealed within their bearings by the O-rings as
shown ~ The valves are urged downwardly by the respec-
tive springs 32, 33 and 34. " As will be described in greater

detail heremafter the axial position of the’ valve stem 26,

with relation to the valve 23, can be: adjusted to take
care of varying water pressures-and this construction will
be described later in connection with Figure 22.

A camshaft 35 is journaled in the bedy with its axis
-in the same plane-as the axes of the valve stems 26, 27
and 28, and ‘at right angles thereto. The cam sha_ft 35
is sealed where it passes-through the walls 36, 37 and 38
by means of O-rings as shown. - For each of the valve
stems the cam shaft carries'a cam 39, 49 and 41, respec-
tively, and exteriorly of the body the cam- shaft is pro-
vided with the manual control knob 42. -As will be ex-
plained in more detail hereinafter, the cams 39, 40 and
41 arc arranged in certain positions so that the control
knob 42 may be set in any one of three positions entitled

‘The"

10

These
ports are closed by the respective valves 23, 24 and 25.
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1ng tank is mdrcated at 74 and 1t contams a body of resin
55. A removable-cover-is shown at 56. A fitting §7
communicates with a pipe 58 extending to near the bot-
tom of the tank 74 and a fitting 59°'communicates with
the pipe 60 extending upwardly. During the ordmary
water softemng operatron, the control knob 42 is set in
the “soft” position. In this posrtron -as best seen in Fig-
ure 9, .the cgntral -valve 24 is open while the valves 23
and 25 are closed. Hard water from a source entering
the past:11 passes through the port 14 into the intermedi-
ate chamber “16 and " thence through the port 22 to the
fitting 59 on the water softemng tank. The water flows
downwardly through the resinous material 55 and up
through’the plpe 58 and the ﬁttmg 57 to the port 20, The
water, Which is now soft passes through the port 20,
through the first intermediate’ chamber 15 and through
the port 21 into the diaphragm chamber and, since® the
valve "5Q is closed and" the valve 46 is open, it ‘passes
out, throu0h the port 61 to the resrdence water system
m 2 soft condmon

“Backwash”

Dunng the operatron of a water softening system of
this pature, the resinous material acts as.a filter and eel-
lects parncles of solid materral It is periodically neces-
sary to backwash the water softener to flush out this
filtered material. Referrmg to Figures 11to 13 inclusive,
with the control knob 42 set ‘at “backwash” and by refer-
ence to Frgure 12, it will be- observed that the valves 23
and: 25 are open while the valve 24 is closed. Water
entering at 11 passes through the pert 13 into the inter-

- mediate chamber 15 and may pass through the port 21

 “soft,” “backwash,” and “salt,” so as to connect the vari- - -

ous ports in the appropriate way to perform the various
operations previously outlined:

The soft water delivery port 21 commumcates with
a diaphragm chamber as best seen in Figures 19, 20 and
21.. The diaphragm chamber is indicated generally at

43 and contains a diaphragm 44 to which is secured the )

stem 45 of a valve 46 which is adapted to close the port
47 through which soft water is delivered to the residence
system. The two sides of the diaphragm chamber on

either side of the diaphragm are in communicatica by -

means of a port 48 passing through the diaphragm and
in the diaphragm chamber beyond the diaphragm is a
passage 49 -which may be clesed by a valve 59. The pas-
sage 49 communicates by means of a pipe 51 with a pas-

46
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sage 52 (Figure 19) which in turn communicates through -

an opening 53 (Figure18), with the drain port 19..
The valve 58 is normally closed, as seén in Figure 21,
but it may bte opened by 'means of a timer mechanism
indicated generally at 54. It will be.clear that with the

66

valve 50 closed, water entering the draphragm «chamber .-

" 43 can pass through the port 48 and will bear on both
sides of the diaphragm 44 with equal pressure. - The dia-

60

‘phragm will, therefore, be in the position of Figure 21 -

_with. the valve 46 open..

‘If now: the. timer: mechanism

- is actuated to open the: valve 5@ -as in Figure:20, water .- .

passing through the port 48 can pass out through the

-passages 49, 51, 52-and 53 to the drain port 19, so that
the pressure on the right side of the diaphragm, as seen
in Frgures 20 and 21, of in other words behind the dia-

65

. phragm, is reduced wrth respect- to the pressure infront - -

of the diaphragm or on. the left side thereof, as seen in
these- ﬁgures “"Fhe diaphragm is. thereby. distorfed ‘as
shown in Frgure 20 and causes the valve 46 to close the
pert 47 S :
- “Soft” -

: Reference Is gow ‘made to Flgures 8 to 10 mclusrve

sho mg the so—call “soft” operatron. A water soft_en—

to the resrdence “system: without' bemg softened.” Assum-
ing, however, that all the faueets in the house are shut off,

- the water passes through “the - port 20 and thence in-a

reverse ﬂow through the tank 74 and returns to the valve
at the ‘port 22 and enters- the second intermediate_cham-
ber 16. From there it passes through the port 17 under -
the valve 25 and ‘out the drain fitting 19 so that the solid
material ﬂushed out of the softemng tank is ﬁushed down
the dram :
D B “Salf” o

Perrodlca]ly 1t is necessary in systems of the type herein

amount of the water is dlsplaced and provrslon must be

- made for overﬂow In the “salt” posrtlon, the valves 23

and-24 are closed and the valve 25 is open so that over-
ﬂow water from the tank 74 entermg the port 22 passes
through the chamber 16 and thence under the valve 25
through the chamber 18 and out the dram 19 In this
manner- provision is made. for overﬂow caused by the
addition of salt to the tank: 74 .

Flushmg out excess salt

After the regeneratton or “saltmg operatron, the water
,alty taste for a while'and it is desnable to
let the water run down the drain for a perrod of’ trme to
get rid of the; salt taste. For thrs operatlon, the control

to two hours o

When' the timer 54 is moved oﬁ ZEero, the valve 50
is open. - - The valves 23; 24 and 25 -are ‘again in the posi-
trons they occupy m the softemng operatlon of Frgures

%

-operatr_on,
* the tank 74 reenters at port 20 and passes into the first
- intermediate chamber 15 and thence to the port 21 1nto

to the tank 74 So tened water returmnc from

the draphragm chamber 43. Since the valve 50.is open
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the pressure behind the diaphragm is lower than the
pressure in front of the diaphragm so that the diaphragm
occupies the position of Figures 19 and 20. The valve 46
is, therefore, closed and the water passes through the
passages 43, 51, 52 and 53 and the drain 19. This condi-
tion prevails until the timer 54 returns to zero at which
time the valve 50 is closed, whereupon the diaphragm
returns to the position of Figure 21 opening the valve 46
and the valve is back to the condition of Figures 8 to 10
inclusive.

It is desirable that the valve 23 be capable of adjust-
ment to take care of different water pressures. We have
provided means whereby the opening of the valve 23 may
be adjusted by providing an adjusting screw 62 having a
slot 63. By adjusting the screw 62, the position of the
valve stem 26, in relation to the valve 23, may be ad-
justed. The screw 62 is turned by a member 64 passing
through the valve body and having a bearing in the body
at 65 and having a blade 66 engaging in the slot 63 and
having, exteriorly of the casing, a slot 67. By adjustment
of the member 64 from outside the valve body, the degree
of opening of the valve 23 can thus be adjusted.

In Figure 23 we have shown a convenient way in which
the valve body 10 may be attached to a tank 74. A plate
70 is suitably welded over an opening 71 in the wall of
the tank 74. To the plate 70 are attached the fittings 59
and 57. Threaded holes 72 are also provided in the plate
70. The wall of the valve body, having the ports 20 and
22, is made in the form of a plate having holes for the
passage of bolts 73 which may be screwed into the holes
72 when the valve is attached to the tank.

This arrangement is very convenient since the valve
may readily be disconnected from the tank if it is desired
to move the tank for any purpose whateéver. When the
valve body has been disconnected from the tank, the port
20 may be plugged and with the control knob 42 in the
backwash position, hard water can still be supplied to
the residence system.

From the foregoing description, it will be noted that
we have provided a unitary control for a number of
valves whereby various operations in connection with an
ion exchange type water softening system may be per-
formed. While we have described the valve particularly
in connection with such a water softening system, it will
be understood that it is capable of many other uses. For
convenience and by way of identification only, certain of
the ports have been identified in the description in terms
of soft water entrance port, soft water delivery port,
hard water entrance port, hard water delivery port and
the like. Tt should be understood that these are simply
for convenience in identifying the. particular ports and
that the valve may be used in installations where entirely
different fluids flow through the ports.

Furthermore, the portion of the valve including the
diaphragm chamber with the diaphragm, the valve 46, the
valve 50 and the timer, is in the nature of a refinement.
The valve will function without this refinement except
that for the flushing operation it will be necessary to flush
the water through the residence system by leaving a water
faucet open somewhere in the house. It will also be
necessary to shut off the faucet after a required length of
time because the operation will not be automatic. With
the refinement of the diaphragm valve and the timer
valve, the operation is automatic because the knob 42 is
returned to soft position and as soon as the timer 54 has
run its course, soft water without a salty taste will auto-
matically be available,

For these reasons, therefore, we do not intend to limit
ourselves to various details disclosed herein by way of
example, but to limit ourselves only insofar as specifically
set forth in the claims.

Having now fully described our invention, what we
claim as new and desire to secure by Letters Patent is:

1. A valve comprising a body having an entrance cham-
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66
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65

70
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ber, a drain chamber, a first intermediate chamber, a sec-
ond intermediate chamber, and a diaphragm chamber, an
inlet port in said entrance chamber, a valve port between
said entrance chamber and first intermediate chamber, a
valve port between said entrance chamber and second
intermediate chamber, a valve port between said second
intermediate chamber and said drain chamber, and a drain
port in said drain chamber, an entrance port in said first
intermediate chamber, a delivery port in said first interme-
diate chamber, communicating with said diaphragm cham-
ber, a delivery port in said second intermediate chamber, a
valve associated with each of said valve ports, common
manual control means for said valves located exteriorly
of said chamber, and an operative connection between said
control means and said valves, a diaphragm in said
diaphragm chamber, a valve port in said diaphragm cham-
ber, a normally open valve for said diaphragm chamber
valve port operatively connected to said diaphragm, a port
bypassing said diaphragm, a passage connecting said
diaphragm chamber on the other side of said diaphragm
from said diaphragm chamber valve port with said drain
chamber, a normally closed valve for said passage and a
timer for opening said normally closed valve for a pre-
determined period of time whereby to cause said
diaphragm valve to close and to place said delivery port in
said first intermediate chamber in communication with
said drain chamber.

2. A valve for water softening systems of the ion ex-
change type, and the like, comprising a body, an entrance
chamber in said body, an inlet port for said entrance
chamber, two outlet ports for said chamber, a valve for
closing each of said outlet ports, one of said outlet ports
communicating with a second chamber, said second cham-
ber communicating with a delivery port and with a sup-
ply port, the other of said outlet ports communicating
with a third chamber, a drain port for said third chamber
and a valve for closing said drain port, all of said valves
having stems and said stems being aligned, a valve control
shaft having its axis in the plane of the axes of said stems
and at right angles thereto, a cam on said control shaft
for each of said stems, and a manually settable element
on said control shaft exteriorly of said body for posi-
tioning said shaft and thereby said valves in one position
to open said other valve only, in a second position to open
said drain valve only, or ir a third position to open said
one valve and said drain valve only.

3. A valve according to claim 2, wherein there is pro-
vided a diaphragm chamber having a diaphragm, said
diaphragm chamber being in communication with said sec-
ond chamber delivery port, a valved port in said
diaphragm chamber having a valve secured to said
diaphragm, a port behind said diaphragm and a normally
closed valve for said last named port, a port in said
diaphragm chamber bypassing said diaphragm whereby
pressure on both sides of said diaphragm is- normally
equal and said diaphragm valve is normally open, and
means for opening said normally closed valve for a pre-
determined length of time, said last named port com-
mupicating with said drain, whereby when said last named
port is open, the pressure behind said diaphragm is re-
duced, said diaphragm is deflécted and said diaphragm
valve closes.
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