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(57) ABSTRACT 

A bypass valve for directing ?uid ?oW, Where the bypass 
valve includes a valve body With a notch in at least one end 
thereof and a spool seated Within the valve body. The spool 
is rotatable Within the valve body. One preferred embodi 
rnent of the present invention also includes at least one 
endcap attached to an axial end portion of the spool, Where 
the endcap includes a protrusion extending thereon for 
preventing relative rotation betWeen the spool and the valve 
body When the protrusion is positioned Within the notch. A 
further aspect of the present invention relates to a bypass 
valve With a valve body including a plurality of ports and a 
generally cylindrical inner periphery, as Well as a spool 
seated Within the valve body, Where the spool is rotatable 
and axially translatable Within the valve body. The spool 
further preferably includes a top seal seated upon a seal 
seating surface, Where the top seal acts in one mode to block 
a service inlet port, Without blocking the other ports, or, in 
another rnode, blocks the service inlet port and the service 
outlet port, Without blocking the other ports. 
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BYPASS VALVE 

RELATED APPLICATION 

[0001] This application is a Continuation-In-Part of US. 
Ser. No. 09/595,171 ?led Jun. 16, 2000 and entitled “Bypass 
Valve”. 

BACKGROUND 

[0002] The present invention relates generally to a bypass 
valve, and more particularly to a bypass valve, such as a 
valve of the type used With a Water softener, that includes a 
set of service ports (inlet and outlet) on one side thereof and 
a set of valve ports (inlet and outlet) on the opposite side 
thereof. One important feature of the present invention is 
that it includes structures for maintaining the valve in the 
selected mode of operation. An addition important feature is 
that the present bypass valve includes means for sealing off 
the service inlet port, While keeping the other three ports 
open, and means for sealing off both the service inlet port 
and the service outlet port, While keeping the other tWo ports 
open. 

[0003] By pass valves are knoWn, and are used for con 
necting a Water source to a Water softener, or other Water 
processing device, and for connecting the Water softener to 
plumbing ?xtures for use of the treated Water. The knoWn 
bypass valves generally have a service side facing the source 
of untreated Water and a valve side facing the Water softener. 
Service ports, located on the service side, include a service 
inlet port for connecting the Water source to the bypass 
valve, and a service outlet port for connecting the bypass 
valve to the plumbing ?xture for use throughout the dWell 
ing. Similarly, on the valve side, there is a valve outlet port 
for carrying untreated Water out of the bypass valve and to 
the Water softener, and a valve inlet port for carrying treated 
Water from the softener to the bypass valve. 

[0004] In addition, conventional bypass valves also gen 
erally include a bypass passage that is con?gured so that 
Water entering the valve through the service inlet port can 
exit the valve through the service outlet port, thus skipping 
treatment by the softener. One example of such a bypass 
valve is disclosed in Us. Pat. No. 5,152,321 to Drager et al. 
The use of such a bypass valve, Which is normally manually 
actuated, prolongs the supply of treated softener Water When 
the use of harder Water is adequate, such as for Watering the 
laWn or for Washing a car. 

[0005] KnoWn bypass valves, such as those of the type 
described in the Drager et al. patent, normally include a 
spool that is rotatably seated Within a valve body. Rotation 
of the spool Within the valve body is normally used to sWitch 
modes from a normal operation mode, in Which the Water 
passes through the Water softener, to a bypass mode, in 
Which the Water bypasses the Water softener and is simply 
directed from the service inlet, through the bypass valve, and 
then through the service outlet to be used in the dWelling. In 
some bypass valves, the spool can be accidentally rotated 
(such as by being accidentally bumped), resulting in an 
unintentional sWitch from one mode to the other. 

[0006] Another problem With many of the current bypass 
valves is that there is no simple Way to close the service inlet 
port. Instead, in these bypass valves, the service inlet port is 
alWays open, Whether it is in communication With the 
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service outlet port or in communication With the valve outlet 
port. The present inventor has determined that closing the 
service inlet port, Without closing the other ports, is desir 
able because it alloWs pressure to be removed, and for the 
Water to be drained, from the portion of the plumbing system 
positioned after the bypass valve. 

[0007] Thus, in light of the above, one object of the 
present invention is to provide an improved bypass valve 
that can be more securely retained in a particular mode. 

[0008] Another object of the present invention is to pro 
vide an improved bypass valve Where the service inlet port 
can be blocked, Without blocking the remainder of the ports. 

[0009] A third object of the present invention is to provide 
an improved bypass valve in Which both the service inlet 
port and the service outlet port can be blocked, Without 
blocking the other ports. 

[0010] An additional object of the present invention is to 
provide an improved bypass valve in Which the ?uid ?oW 
during the normal operation mode is essentially unhindered 
by the spool since the supporting ribs of the spool are all 
positioned very close to the inner periphery of the valve 
body. 

[0011] These and other objects of the present invention are 
discussed or ill be apparent from the folloWing detailed 
description of the present invention. 

BRIEF SUMMARY OF THE INVENTION 

[0012] The above-listed objects are met or exceeded by 
the present bypass valve, Which includes a valve body and 
a spool that is seated for rotation Within the valve body, and 
preferably further includes structure for selectively prevent 
ing relative rotation betWeen the valve body and the spool 
after the desired mode of operation is selected. Preferably, 
the spool of the present bypass valve is also con?gured for 
axial translation Within the valve body, in Which case there 
is also preferably structure for maintaining the spool at the 
desired axial location. Accordingly, With one or both of these 
tWo structures, the bypass valve of the present invention can 
be securely maintained in the selected mode of operation. 

[0013] One optional preferred feature of the present inven 
tion is the ability to prevent ?uid from passing through the 
service inlet port, While still alloWing ?uid to How through 
the other ports. With the service inlet port closed, the ?uid 
in the system can be drained back to the bypass valve. A 
related optional feature of the present invention is the ability 
of certain embodiments to prevent ?uid from passing 
through both the service inlet port and the service outlet port. 
With this feature, the Water softener, or other processing 
device, can be isolated. Additionally, additional ?uid ?oW 
into the system doWnstream from the Water softener can also 
be prevented. 

[0014] The present invention may also optionally include 
a spool in Which the supporting ribs are positioned near the 
inner periphery of the valve body. With such a con?guration, 
the ?uid that ?oWs through the bypass valve during the 
normal operating mode is essentially unhindered by the 
spool, resulting in a reduction in undesirable pressure drops 
common in other bypass valves in Which the supporting ribs 
extend axially through the center of the spool, partially 
obstructing the ?uid ?oW through the valve. 
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[0015] More speci?cally, the present invention provides a 
bypass valve for directing ?uid ?oW, Where the bypass valve 
includes a valve body With a notch in at least one end thereof 
and a spool seated Within the valve body. The spool is 
rotatable Within the valve body. One preferred embodiment 
of the present invention also includes at least one endcap 
attached to an axial end portion of the spool, Where the 
endcap includes a protrusion extending thereon for prevent 
ing relative rotation betWeen the spool and the valve body 
When the protrusion is positioned Within the notch. In the 
preferred embodiment, the protrusion is provided With an 
alignment formation for preventing unWanted obstruction of 
the protrusion to the desired axial movement of the spool. 

[0016] Another aspect of the present invention relates to a 
bypass valve for directing ?uid ?oW, Where the bypass valve 
includes a valve body With a notch in at least one end 
thereof, a spool seated Within the valve body, and Where the 
spool is axially translatable Within the valve body. This 
embodiment preferably also includes at least one endcap 
attached to an axial end portion of the spool. The endcap 
further includes a locking snap positioned on an outer 
periphery thereof, With the locking snap being con?gured 
and arranged to maintain the spool in a ?rst axial position 
With respect to the valve body, and Wherein When the 
locking snap is unlocked, the spool may be moved to a 
second axial position. 

[0017] Additionally, the present invention also relates to a 
bypass valve for directing ?uid ?oW, Where the bypass valve 
includes a valve body With a service inlet port, a service 
outlet port, a valve inlet port, and a valve outlet port, as Well 
as a spool seated Within the valve body. The spool is 
preferably rotatable and axially translatable Within the valve 
body, Whereby particular combinations of rotation and axial 
translation of said spool result in the folloWing modes of 
operation: (1) a ?rst mode in Which the ?uid How is directed 
from the service inlet port, through a ?rst portion of the 
bypass valve, then to the valve outlet port, then to the valve 
inlet port, through a second portion of the bypass valve, and 
?nally out the service outlet port; (2) a second mode in 
Which the ?uid How is blocked from passing through the 
service inlet port, but the ?uid How is unhindered from 
passing through the service outlet port; (3) a third mode in 
Which the ?uid How is directed from the service inlet port, 
through the bypass valve, and then to the service outlet port; 
and (4) a fourth mode in Which the ?uid How is blocked from 
passing through the service inlet port as Well as being 
blocked from passing through the service outlet port. 

[0018] An additional aspect of the present invention 
relates to a bypass valve for directing ?uid ?oW, Where the 
bypass valve includes a valve body With a notch near each 
axial end thereof and a spool seated Within the valve body, 
Where the spool is both rotatable and axially translatable 
Within the valve body. Preferably, there is also an endcap 
attached to each axial end of the spool, and each endcap 
preferably includes a protrusion extending outWardly there 
from for preventing relative rotation betWeen the spool and 
the valve body When the protrusion is positioned Within the 
notch. Additionally, as stated above, in the preferred 
embodiment, the protrusion is provided With an alignment 
formation for preventing unWanted obstruction of the pro 
trusion to the desired axial movement of the spool. 

[0019] A further aspect of the present invention relates to 
a bypass valve With a valve body including a plurality of 
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ports and a generally cylindrical inner periphery, as Well as 
a spool seated Within the valve body, Where the spool is 
rotatable Within the valve body. The spool further preferably 
includes a relatively ?at Wall de?ning a seal seating surface. 
In addition, there is also preferably a top seal seated upon the 
seal seating surface, Where the top seal includes a relatively 
?at bottom surface con?gured to match the seal seating 
surface, as Well as a curved top surface con?gured to match 
the inner periphery of the valve body. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0020] Preferred embodiments of the present invention are 
described herein With reference to the draWings Wherein: 

[0021] FIG. 1 is an exploded vieW of a ?rst embodiment 
of the present bypass valve; 

[0022] FIG. 2 is an enlarged top vieW of a preferred 
embodiment of the top seal, Which is one of the components 
shoWn in the FIG. 1 embodiment; 

[0023] FIG. 3 is an enlarged bottom vieW of the top seal 
of FIG. 2; 

[0024] FIG. 4 is a side vieW of the top seal of FIG. 2; 

[0025] FIG. 5 is a cross-sectional vieW of the top seal of 
FIG. 2, taken along line V-V of FIG. 4; 

[0026] FIG. 6A is a cross-sectional vieW of the bypass 
valve of FIG. 1, shoWing a ?rst mode of operation; 

[0027] FIG. 6B shoWs a side vieW of the bypass valve of 
FIG. 1 positioned in the ?rst mode of operation, as in FIG. 
6A; 
[0028] FIG. 7A is a cross-sectional vieW of the bypass 
valve of FIG. 1, shoWing a second mode of operation; 

[0029] FIG. 7B shoWs a side vieW of the bypass valve of 
FIG. 1 positioned in the second mode of operation, as in 
FIG. 7A; 

[0030] FIG. 8A is a cross-sectional vieW of the bypass 
valve of FIG. 1, shoWing a third mode of operation; 

[0031] FIG. 8B shoWs a side vieW of the bypass valve of 
FIG. 1 positioned in the third mode of operation, as in FIG. 
8A; 
[0032] FIG. 9A is a cross-sectional vieW of the bypass 
valve of FIG. 1, shoWing a fourth mode of operation; 

[0033] FIG. 9B shoWs a side vieW of the bypass valve of 
FIG. 1 positioned in the fourth mode of operation, as in 
FIG. 9A; 

[0034] FIG. 10 is an exploded vieW of a second embodi 
ment of the present bypass valve; 

[0035] FIG. 11 is an assembled vieW of the bypass valve 
of FIG. 10; 

[0036] FIG. 12 is a cross-sectional vieW of the bypass 
valve of FIG. 10, taken along line XII-XII of FIG. 11; 

[0037] FIG. 13 is an enlarged vieW of the endcap of FIG. 
11, taken Within circle A; 

[0038] FIG. 14 is a side elevational vieW of an alternate 
embodiment of an endcap of the present valve; and 
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[0039] FIG. 15 is a perspective elevational vieW of the 
endcap of FIG. 14. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0040] Referring noW to FIG. 1, a ?rst preferred ernbodi 
rnent of the present bypass valve 10 Will be explained. 
Brie?y, FIG. 1 shows, in an exploded vieW, a valve body 12, 
a stern or spool 14, and a pair of endcaps 16A and 16B. As 
can be seen from FIG. 1, the spool 14 is con?gured to be 
seated Within the valve body 12, and the endcaps 16A/16B 
each have a Wall 17 and are each positioned upon the axial 
ends 18A/18B of the spool 14 (such as shoWn in FIGS. 6A 
and 6B). 

[0041] The valve body 12 includes tWo threaded service 
ports (service inlet port 20 and service outlet port 22) and 
tWo valve ports (valve inlet port 24 and valve outlet port 26). 
As knoWn to those skilled in the art, service inlet port 20 is 
normally connected to the Water supply at or near the point 
that the Water ?rst enters the dwelling, valve outlet port 26 
is normally connected to the input pipe of a Water softener 
(not shoWn) or other Water treatment device, valve inlet port 
24 is normally connected to the Water softener output pipe 
for receiving softened Water, and service outlet port 22 is 
normally connected to the main plurnbing input pipe of the 
dWelling. Thus, When the bypass valve 10 is in its normal 
operating mode (other modes Will be described hereinbe 
loW), untreated Water enters the bypass valve 12 through 
service inlet port 20, exits the valve through valve outlet port 
26, at Which point it enters the Water softener (or other Water 
treatment device). Inside the Water softener, the Water is 
treated and it is once again directed into the valve, this time 
via valve input port 24. Next, the Water ?oWs through the 
valve and to service output port 22, Where the treated Water 
is directed to the main plurnbing of the house for use in the 
dWelling. 

[0042] In addition to ports 20, 22, 24 and 26, the valve 
body 12 (Which is preferably con?gured as a generally 
cylindrical holloW tube) may also include mounting means, 
such as ears 28, for mounting the valve body 12 upon the 
Water softener (or other treatment device). One of the 
important aspects of the present valve body 12 are notches 
30A, 30B, 32A, and 32B (notch 32A is not shoWn, but is 
positioned in a similar location as 32B, except it is on the 
same edge as notch 30A). The purpose of the notches 30A, 
30B, 32A and 32B, Which are basically used to prevent 
unWanted rotation of the spool 14, Will be more fully 
described beloW When describing endcaps 16A and 16B. 

[0043] Turning noW to spool 14, this component includes 
a series of partitions, such as ?rst partition 34, second 
partition 36, third partition 38, and fourth partition 40. The 
?rst partition 34 and the second partition 36 de?ne a ?rst 
chamber 42 between them, in cooperation With the interior 
periphery 43 of the valve body 12. In a similar manner, the 
second partition 36 and the third partition 38 de?ne a second 
chamber 44 between them and the interior periphery 43. 
Preferably, the second partition 36 performs the dual func 
tions of acting as a Wall for both the ?rst chamber 42 and the 
second chamber 44. HoWever, if desired, the second parti 
tion may take the form of tWo separate partitions, Where one 
partition cooperates With the ?rst partition 34 and the other 
cooperates With the fourth partition 38. 
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[0044] A third chamber 46 is de?ned betWeen the third 
partition 38 and the fourth partition 40 in a similar manner 
as the ?rst and second chambers 42, 44. If desired, the third 
partition 38, Which serves as parts of both the second 
chamber 44 and the third chamber 46, may be rnodi?ed into 
tWo separate partitions, similar to that described above for 
the second partition 36. 

[0045] The outer periphery of each of the partitions 34, 36, 
38, and 40 includes a groove, Which is each designated, 
respectively, as groove 48, 50, 52 and 54. When the bypass 
valve 10 is assembled, an o-ring is seated in each of the 
grooves 48, 50, 52 and 54. These o-rings are shoWn in the 
exploded vieW of FIG. 1, and are designated, respectively, 
as o-rings 56, 58, 60 and 62. When the bypass valve 10 is 
assembled, the o-rings 56, 58, 60 and 62 abut against the 
interior periphery 43 of the valve body 12, and prevent ?uid 
from passing across the partitions 34, 36, 38, and 40. 

[0046] The partitions 34, 36, 38, and 40 are connected to 
each other by a plurality of supporting ribs. In particular, 
supporting ribs 64 and 66 connect partitions 34 and 36; 
supporting ribs 68 and 70 connect partitions 36 and 38, and 
a single supporting rib 72, Which is preferably cross-shaped 
in cross-section, connects partitions 38 and 40. 

[0047] One important feature of the present invention is 
that the supporting ribs 64 and 66, Which surround the ?rst 
chamber 42, and the supporting ribs 68 and 70, Which 
surround the second chamber 44, are preferably set to be at 
or near the outer periphery of their associated partitions. As 
will become more apparent from the description beloW, 
placing the supporting ribs 64, 66, 68, and 70 at or near the 
outer periphery of the partitions alloWs the ?rst and second 
chambers 42 and 44 to provide essentially unobstructed ?uid 
?oW through the valve When the valve is set to the normal 
service operating mode. Such a con?guration of the sup 
porting ribs eliminates the pressure drops caused by the 
centered supporting ribs of prior art devices. It should be 
noted that cross-shaped rib 72, Which passes through the 
third chamber 46, need not be con?gured in the same 
manner as ribs 64, 66, 68 and 70 because ?uids are not 
intended to How completely through the third chamber 46, 
so pressure drops at this charnber are not a concern. 

[0048] Another important feature of this ?rst embodiment 
of the present invention is the inclusion of a top seal 74, 
Which is con?gured to be seated upon a seal seating surface 
76, Which is the upper surface of the supporting rib 68. The 
seal seating surface 76 is preferably a generally ?at surface, 
and preferably includes a projection 78 that is con?gured to 
mate With recess 80 (shoWn in FIGS. 3 and 5) for posi 
tioning the seal 74 upon the seal seating surface 76. Pref 
erably, an adhesive is used to ?rrnly af?x the top seal 76 to 
the seal seating surface 76. Although only one con?guration 
for securing the top seal 74 and the supporting rib 68 
together has been shoWn, other con?gurations, such as the 
use of mechanical locking means (With or Without adhesive) 
are also contemplated as being Within the scope of the 
invention. 

[0049] The top seal 74 is preferably made of an elasto 
rneric material so that a tight seal can be made With the 
interior periphery 43 of the valve body 12. Referring noW to 
FIGS. 2-5, enlarged vieWs of the top seal 74 are shoWn. 
More speci?cally, FIG. 2 shoWs a top vieW of top seal 74; 
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FIG. 3 shows a bottom vieW; FIG. 4 shows a side vieW; and 
FIG. 5 shoWs a cross-sectional vieW taken along line V-V of 
FIG. 4. 

[0050] As shown in FIGS. 1, 2, and 5, the top surface 82 
of the top seal 74 is preferably curved With a curve that 
generally coincides With the curve of the interior periphery 
43 of the valve body 12. There are a plurality of raised 
sealing lips 86A, 86B, and 86C located upon the top surface 
82. As best shoWn in FIG. 2, these lips each de?ne a separate 
closed shape so that ?uid Within the closed shape de?ned by 
one of the lips 86A, 86B or 86C is not passed outside of the 
closed shape. As best shoWn in FIG. 5, the bottom surface 
84 of the top seal 74 is a generally ?at surface (except for 
recess 80), so that it can be seated upon the relatively ?at 
seal seating surface 76 of the spool 14. HoWever, if the seal 
seating surface 76 includes a pro?le other than ?at, the 
bottom surface 84 may also be made of a complementary 
pro?le. 

[0051] Referring back to FIG. 1, it can be seen that the 
aXial ends 18A and 18B of the spool 14 are con?gured for 
retaining, respectively, the endcaps 16A and 16B. Prefer 
ably, ends 18A and 18B each include a generally T-shaped 
leg (90A and 90B) and a generally ?at leg (92A and 92B) 
that is inclined slightly upWardly. The generally ?at legs 92A 
and 92B each preferably include a thickened portion (94A 
and 94B). The interior surfaces of the endcaps 16A and 16B 
are con?gured to receive the legs 90A, 90B, 92A and 92B. 
In particular, the T-shaped legs 90A and 90B serve to 
position the aXial ends 18A and 18B Within the curved 
interior surfaces 96A and 96B, and the ?at legs 92A and 92B 
seat against the ?at interior surfaces 98A and 98B. The 
thickened portions 94A and 94B mate With slots 100A and 
100B in the endcaps 16A and 16B to secure the endcaps in 
place upon the aXial ends 18A and 18B of the spool 14. The 
slight upWard incline of the ?at legs 92A and 92B provides 
a slight upWard bias for directing the thickened portions 94A 
and 94B into the slots 100A and 100B. 

[0052] Another important feature of the present invention 
relates to the interaction betWeen endcap protrusions 102A/ 
102B and notches 30A/30B and 32A/32B. As mentioned 
above, the spool 14 is rotatably seated Within the valve body 
12, Whereby rotating the spool 14 changes the operating 
mode of the bypass valve 10. In order to prevent the spool 
14 from being unintentionally rotated Within the valve body 
12 (Which may change the operational mode of the valve 
10), the projection 102A or 102B is seated Within one of the 
notches (i.e., either notch 30A or notch 30B for projection 
102A or notch 32A or notch 32B for projection 102B). Thus, 
even if the present bypass valve 10 is unintentionally 
bumped or otherWise jarred, the projection/notch combina 
tion maintains the valve in the selected mode of operation. 

[0053] The basic operating modes of the ?rst embodiment 
of the present bypass valve 10 Will noW be described While 
referring to FIGS. 6A through 9B. Each operational mode 
is arrived at by rotating and/or aXially translating the spool 
14 Within the valve body 12 so that different valve con?gu 
rations are achieved. In this discussion, FIGS. 6A, 7A, 8A 
and 9A each shoW a cross-sectional vieW (taken through a 
plane that is slightly offset from the aXial center of the 
device) of a different operational mode. FIGS. 6B, 7B, 8B, 
and 9B are top vieWs that coincide With the operation mode 
of the “A” ?gures of the same number. For eXample, FIGS. 
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6A and 6B both depict the same operation mode, Which, in 
this case, is the service mode With normal operation, FIGS. 
7A and 7B both depict the second operation mode, etc. 

[0054] Referring noW to FIGS. 6A and 6B, the ?rst 
operational mode is depicted. In this mode, Which is the 
normal service mode, Water ?oWs into the service inlet port 
20 via opening 20‘, through the second chamber 44 and then 
out of the valve through the valve outlet port 26 (via opening 
26‘), Whereby the ?uid ?oWs into the Water softener (or other 
treatment device) since port 26 is connected to an input port 
of a Water softener (not shoWn). The Water is then treated, 
and is directed back into the valve 10 via valve inlet port 24 
(through opening 24‘). The ?uid then passes through ?rst 
chamber 42, and ?nally out of the valve through service 
outlet port 22 (via opening 22‘), Which is connected to the 
main plumbing of the dWelling, Whereby the treated Water 
can be used throughout the dWelling. 

[0055] Referring primarily to FIG. 6B, in this ?rst opera 
tional mode, the spool 14 is positioned axially Within the 
valve body 12 such that it is located as far to the right (as 
shoWn in FIGS. 6A and 6B) as possible. Thus, since the 
spool 14 is aXially longer than the valve body 12, a portion 
of the endcap 16B (the right hand endcap, as shoWn in FIG. 
6B) sticks out from the valve body 12. Accordingly, only one 
of the endcap protrusions (protrusion 102A) mates With one 
of the notches (in this case, notch 30A), While the other 
protrusion (protrusion 102B) is un-mated With any notch. 

[0056] As can be seen from the cross-sectional vieW of 
FIG. 6A, in this operational mode the ?rst partition 34 
(along With its associated o-ring) prevents the ?uid from 
?oWing out of the bypass valve in the leftWard direction, 
since this partition is positioned to the left of openings 22‘ 
and 24‘. The second partition 36 (along With its associated 
o-ring) separates the treated Water ?oWing betWeen openings 
24‘ and 22‘ from the untreated Water ?oWing betWeen 
openings 20‘ and 26‘ (since this partition is located betWeen 
openings 22‘ and 20‘ as Well as betWeen openings 24‘ and 
26‘). In addition, the third partition 38 (and the associated 
o-ring) prevents ?uid from ?oWing out of chamber 44 in the 
rightWard direction since it is positioned to the right of 
openings 20‘ and 26‘. 

[0057] In order to maintain the spool 14 in the aXial 
position of FIGS. 6A and 6B, a locking snap, such as 
locking snap 104B, may be included. As the locking snap is 
an important feature of the invention, a full description of 
this feature Will be provided When describing the second 
embodiment and While referring to FIGS. 10, 11, and 13. It 
should be noted that although described in more detail in the 
second embodiment, the locking tab is preferably also 
provided With this ?rst embodiment. Brie?y, locking tab 
104B is a ?nger that is inclined radially outWardly. The end 
of the ?nger of the locking tab 104B abuts against the aXial 
end surface of the valve body 12, thereby preventing the 
spool 14 from moving to the left. When such leftWard 
movement is desired, the ?nger is simply depressed radially 
inWardly, Whereby it no longer abuts against the end surface. 

[0058] As can be seen from revieWing FIG. 1 in connec 
tion With FIG. 6A, the supporting ribs 64, 66, 68, and 70 do 
not hinder the How of the ?uid passing through chambers 42 
and 44 because these ribs are positioned very near the 
interior periphery 43 of the valve body 12. Thus, in the 
cross-sectional vieW of FIG. 6A, supporting ribs 66 and 70 
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are positioned very near to the rear of the interior periphery 
43, and supporting ribs 64 and 68 are not shown in this vieW 
because they are positioned very near to the front of the 
interior periphery 43, Which has been cut aWay to shoW the 
cross-sectional vieW of FIG. 6A. 

[0059] Referring noW to FIGS. 7A and 7B, a second 
operational mode is depicted. Brie?y, in this operational 
mode, the spool 14 has been rotated approximately 90° from 
that of the ?rst mode so that the top seal 72 seals the opening 
20‘ of the service inlet port 20. In this mode, the protrusion 
102A is seated Within a different slot from that of FIG. 6B. 
In this mode, the protrusion 102A is seated in slot 32A, 
While slot 30A remains open. It should be noted that 
although the spool 14 has been rotated, the axial location of 
the spool Within the valve body 12 has not been changed 
from that of the ?rst operational mode. 

[0060] The primary purpose of this second operational 
mode is to alloW the user to stop the incoming Water ?oW 
through service inlet port 20 and its associated opening 20‘. 
Although not clearly shoWn in FIG. 7A, the lip 86B of 
FIGS. 2 and 4 prevents ?uid from passing from opening 20‘ 
and into chamber 44. In this mode, the entire system 
doWnstream of the service inlet port 20 can be drained since 
ports 22, 24, and 26 remain open. 

[0061] FIGS. 8A and 8B shoW the third operational mode, 
Which is the bypass mode Whereby the Water softener is 
bypassed, Whereby untreated Water is directed to the dWell 
ing. To achieve this mode, the spool 14 is moved axially to 
the left, and is rotated back to the position of FIGS. 6A and 
6B. In this mode, untreated Water enters service inlet port 20, 
goes through opening 20‘, travels through chamber 44, and 
exits the bypass valve through opening 22‘. This untreated 
Water is directed to the dWelling via service outlet port 22. 
As can be seen in FIG. 8A, chamber 42 (Which is sealed 
betWeen partitions 48 and 50) keeps any residual Water from 
opening 24‘ from leaking out of the bypass valve 10, and 
chamber 46 (Which is sealed betWeen partitions 52 and 54) 
keeps any residual Water from opening 26‘ from leaking out 
of the valve. In this mode, as in the ?rst mode of FIGS. 6A 
and 6B, the supporting rib 70 does not hinder the How of 
Water through chamber 44 because rib 70 is located very 
near to the rear Wall of the interior periphery 43 of the spool 
14. 

[0062] As can be seen in FIG. 8B, the spool 14 is axially 
shifted to the left-hand side of the ?gure With respect to the 
valve body 12. In this mode, locking snap 104A, Which 
operates in the identical manner to locking snap 104B of 
FIG. 6B, retains the spool 14 in its axial position. To prevent 
relative rotation betWeen the spool 14 and the valve body 12, 
the endcap protrusion 102B is seated Within the notch 30B. 

[0063] FIGS. 9A and 9B shoW the fourth operational 
mode of the present bypass valve 10. In this mode, both the 
service inlet port 20 (and opening 20‘) and the service outlet 
port 22 (and opening 22‘) are closed by the top seal 74, and 
openings 24‘ and 26‘ remain open. To arrive at this mode, the 
spool 14 is moved axially to the far left, as in the third mode 
shoWn in FIGS. 8A and 8B. HoWever, the position of the 
spool 14 in this mode is rotated approximately 90° from its 
position in the third mode of FIGS. 8A and 8B. 

[0064] To maintain the spool in its rotated position, endcap 
protrusion 102B engages notch 32B. To maintain its axial 

Dec. 20, 2001 

position, locking snap 104A is activated, as in the mode of 
FIG. 8B. With regard to the locking snaps 104A and 104B, 
care must be taken to make sure that the notches 30A, 30B, 
32A and 32B do not interfere With the operation of the 
locking snaps. One simple method of preventing such inter 
ference is to make the locking snaps 104A and 105B Wider 
than the notches 30A, 30B, 32A, and 32B. If the locking 
snaps are Wider than the notches, the snaps cannot enter the 
notches. 

[0065] Referring noW to FIGS. 10-13, a second preferred 
embodiment of the present bypass valve Will be described. 
Wherever possible, components of the second embodiment 
that are similar to components of the ?rst embodiment Will 
be numbered With the same reference numbers. Components 
that are different Will be designated With the suf?x “X”, such 
as supporting rib 68X of FIG. 10, Which is different from 
supporting rib 68 of FIG. 1. 

[0066] One of the main differences betWeen the ?rst 
embodiment and the second embodiment is that the sup 
porting rib 68X of the second embodiment does not include 
the top seal 74 of the ?rst embodiment. Instead, supporting 
rib 68X of the second embodiment is essentially identical to 
supporting rib 70. Accordingly, since the second embodi 
ment lacks the top seal, it cannot operate in the second mode 
(in Which the service inlet port 20 is closed), nor can it 
operate in the fourth mode (in Which both the service inlet 
port 20 and the service outlet port 22 are closed). Instead, the 
second embodiment bypass valve only operates in tWo 
modes—a normal service mode, in Which the Water ?oWs 
through the Water softener (the ?rst mode of the ?rst 
embodiment), and a bypass mode, in Which Water bypasses 
the Water softener and goes directly into the dWelling (the 
third mode of the ?rst embodiment). 

[0067] Turning noW to FIG. 11, the second embodiment 
bypass valve is shoWn in bypass mode, Which is similar to 
the bypass mode of the ?rst embodiment shoWn in FIGS. 8A 
and 8B. As in the ?rst embodiment, the bypass mode of the 
second embodiment is realiZed by axially moving the spool 
14 to the far left, and by rotating the spool so that endcap 
protrusion 102B is seated Within notch 30B. 

[0068] The axial position of the spool 14 is maintained by 
the locking snap 104A. Referring noW to FIG. 13, Which is 
an enlarged version of the portion of FIG. 11 enclosed by 
circle A, the locking snap 104A (Which is preferably found 
in both embodiments) Will be described in detail. As shoWn 
in FIG. 13, the locking snap 104A is basically a ?nger 99 
that includes a proximal end 101 and a distal or free end 103. 
In the preferred embodiment, the ?nger 99 is an integral 
portion of the Wall 17 of the endcap 16A, 16B, and is formed 
from a segment of the Wall. The Wall 17 de?nes a generally 
cylindrical shape dimensioned to be slidably engaged Within 
an interior of the valve body 12. The ?nger 99 is inclined 
radially outWardly in the direction from its proximal end 101 
to its distal end 103. In this manner, the ?nger 99 can abut 
against axial endWall 105 of the valve body 12 in order to 
prevent the spool 14 from moving axially in the rightWard 
direction. When such rightWard movement is desired, the 
?nger 99 is simply pressed radially inWardly, at Which point 
it can slide under the axial endWall 105. 

[0069] Referring noW to FIGS. 13-15, in some cases it has 
been found that, When the endcap 16A is pressed axially in 
the rightWard direction to adjust the position of the spool 14, 
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in some cases the ?nger 99 becomes disengaged With the 
desired underside of the endWall 105, and hyperextends 
above the exterior of the valve body 12, thus obstructing the 
axial movement of the spool. More speci?cally, When the 
endcap 16A is in the pulled open position (best seen in FIG. 
13), the ?nger 99 has suf?cient inherent spring force to ride 
up over the edge of the endWall 105. Thus, as the endcap 
16A is pressed toWard the valve body 12, in some cases the 
?nger 99 continues to slide upWard over the endWall 105 and 
the valve body, and eventually prevents further axial move 
ment of the spool 14. 

[0070] To address this problem, the ?nger 99 has been 
modi?ed to be provided With an alignment formation, des 
ignated 110, Which is con?gured for maintaining a sliding 
engagement With the inner surface of the valve body 12. In 
the preferred embodiment, the ?nger 99 is provided With an 
alignment formation taking the form of an extended pin-like 
lug or other protrusion. The lug 110 is preferably integrally 
formed With the ?nger 99, hoWever separate formation and 
attachment to the ?nger 99 by adhesive, ultrasonic Welding 
or other techniques knoWn in the art are contemplated. As an 
alternate construction, the ?nger 99 could be provided With 
a depressed, blade-like extension, or other con?guration 
performing the function of preventing the ?nger from 
becoming disengaged from the underside or interior Wall 
112 (best seen in FIG. 1) of the valve body 12. When the 
formation 110 is provided, the user can more con?dently 
radially depress the ?nger 99 once the position of the valve 
spool needs to be changed. 

[0071] If desired, a lead-in or groove (not shoWn) may be 
provided in the axial endWall located on the opposite side of 
axial endWall 105. Such a lead-in provides a space for the 
?nger 99 to move axially into, and effectively disables the 
axial locking function on this side of the device. Such a 
lead-in may be provided on one side of the device Where no 
axial lock is desired for preventing the valve from sWitching 
modes from the service mode to the bypass mode, but the 
axial lock is still desired for preventing a sWitch from the 
bypass mode to the service mode. More speci?cally, if such 
a one-sided axial lock is desired in the embodiment as shoWn 
in FIGS. 11 and 12, the locking snap 104A on the left side 
Will operate normally (preventing axial movement to the 
right), but the locking snap on the left side Will include a 
lead-in or groove in the right axial endWall, so axial move 
ment to the left is permitted. 

[0072] Referring back to FIG. 12, this ?gure is a cross 
sectional vieW of FIG. 11 taken along line XII-XII. FIG. 12, 
like FIG. 11, depicts the bypass mode. Accordingly, in this 
operational mode, ?uid enters the service inlet port 20 (and 
the opening 20‘), passes through the chamber 44, and then 
exits the valve through the opening 22‘ and the service outlet 
port 22, Without being treated by a Water softener or other 
treatment device. One important feature depicted in FIG. 12 
is the axially extending bars 106 that are shoWn crossing the 
openings 22‘ and 20‘. Although not shoWn, similar bars also 
cross openings 24‘ and 26‘. These bars prevent the o-rings 
56, 58, 60, and 62 from expanding into the openings 20‘, 22‘, 
24‘ and 26‘. Although the o-rings are best shoWn in the FIG. 
1 embodiment, these same o-rings are utiliZed in both 
embodiments, and the bars are preferably also included in 
both embodiments. Without the use of such bars, the o-rings 
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may become dislodged from their grooves (48, 50, 52, and 
54, shoWn in FIG. 1) When they are moved past the 
openings. 
[0073] Referring to FIG. 10 in combination With FIG. 12, 
another difference betWeen the ?rst embodiment and the 
second embodiment Will be discussed. In the second 
embodiment of FIGS. 10 and 12, legs 90AX and 90BX are 
shoWn as being generally cross-shaped in cross-section. In 
contrast, legs 90A and 90B of FIG. 1 Were generally 
T-shaped. The cross-shaped legs of the second embodiment 
provide better support, While the T-shaped legs of the ?rst 
embodiment save on material costs. Legs of either shape 
may be used in either embodiment, depending upon the 
desired results (cost savings vs. additional strength). 

[0074] One ?nal difference betWeen the second embodi 
ment and the ?rst embodiment lies in the positioning of the 
notches. In the second embodiment, notches 30A and 32AX, 
as Well as notches 30B and 32BX, are positioned approxi 
mately 180° apart from each other, as best seen in FIG. 10. 
In contrast, in the ?rst embodiment, notches 30A and 32A, 
as Well as notches 30B and 32B, are positioned approxi 
mately 90° apart from each other, as best seen in FIG. 1. 
This is the case because in the second embodiment the 
notches (and the protrusions) help to maintain the spool in 
positions Where the supporting ribs 64, 66, 68X, and 70 do 
not block the openings 20‘, 22‘, 24‘ and 26‘. In contrast, in the 
?rst embodiment, the openings are intended to not be 
blocked in only tWo of the four modes (the ?rst or normal 
service mode and the third or bypass mode), and the 
openings are intended to be blocked by the supporting rib 68 
(and the top seal 74) in the other tWo modes (the second and 
fourth modes). The 90° notch spacing of the ?rst embodi 
ment alloWs for such blockage. 

[0075] In general, the second embodiment is more eco 
nomical to produce than the ?rst embodiment because it 
includes less parts since the top seal is missing in the second 
embodiment. HoWever, many of the bene?ts of the ?rst 
embodiment are also realiZed by the second embodiment. 
For example, the rotary and axial locking features of the ?rst 
embodiment are also found on the second embodiment, as 
Well as the feature in Which ?uid ?oW through the chambers 
is essentially uninterrupted by the supporting ribs since the 
supporting ribs are positioned near the interior periphery of 
the valve body. 

[0076] While particular embodiments of the present 
bypass valve have been shoWn and described, it Will be 
appreciated by those skilled in the art that changes and 
modi?cations may be made thereto Without departing from 
the invention in its broader aspects and as set forth in the 
folloWing claims. 

1. A bypass valve for directing ?uid ?oW, said bypass 
valve comprising: 

a valve body With a notch in at least one end thereof; 

a spool seated Within said valve body, said spool being 
rotatable Within said valve body; and 

at least one endcap attached to an axial end portion of said 
spool, said endcap including a protrusion extending 
therefrom for preventing relative rotation betWeen said 
spool and said valve body When said protrusion is 
positioned Within said notch. 
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2. The bypass valve according to claim 1, further com 
prising: 

a second endcap attached to a second axial end portion of 
said spool; 

a second protrusion extending from said second endcap; 

a second notch in said valve body, said second notch 
being con?gured and arranged to cooperate With said 
second protrusion for preventing relative rotation 
betWeen said spool and said valve body When said 
second protrusion is seated Within said second notch. 

33. The bypass valve according to claim 1, Wherein: 

said valve body includes a plurality of ports extending 
therethrough; 

said spool is divided by a partition into at least tWo 
chambers; 

said partition includes a seal on an outer periphery thereof 
for sealing against an interior Wall of said valve body; 
and 

said plurality of ports in said valve body each include a 
plurality of bars positioned near said interior Wall of 
said valve body, said bars being con?gured and 
arranged to help maintain said seal in position upon 
said partition. 

4. The bypass valve according to claim 3, Wherein: 

said bars on said ports extend in a generally axial direc 
tion; and 

said seal is an o-ring that is seated in a notch in said outer 
periphery of said partition. 

5. The bypass valve according to claim 1, Wherein: 

said valve body includes a plurality of ports extending 
therethrough; 

said spool includes three partitions that cooperate With an 
interior Wall of said valve body to de?ne tWo chambers; 

said three partitions are designated as ?rst, second and 
third partitions; 

a ?rst set of tWo axially extending supporting ribs that are 
positioned approximately 180° apart from each other 
extend betWeen said ?rst and second partitions; and 

a second set of tWo axially extending supporting ribs that 
are positioned approximately 180° apart from each 
other extend betWeen said second and third partitions. 

6. The bypass valve according to claim 5, Wherein When 
said protrusion of said spool is seated Within said notch of 
said valve body, neither said ?rst set of supporting ribs nor 
said second set of supporting ribs is positioned in front of 
any of said ports of said valve body. 

7. A bypass valve for directing ?uid ?oW, said bypass 
valve comprising: 

a valve body With an underside; 

a spool seated Within said valve body, said spool being 
axially translatable Within said valve body; 

at least one endcap attached to an axial end portion of said 
spool, said endcap including a locking snap positioned 
on an outer periphery thereof, said locking snap being 
con?gured and arranged to maintain said spool in a ?rst 
axial position With respect to said valve body, Wherein 
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When said locking snap is unlocked, said spool may be 
moved to a second axial position; and 

alignment means for maintaining said locking snap in 
engagement With an underside of said valve body. 

8. The bypass valve according to claim 7, Wherein said 
locking snap consists of a ?nger that extends generally 
axially along said endcap, With a proximal end connected to 
said endcap and a distal end extending outWardly from said 
outer periphery of said spool, said alignment means extend 
ing from said distal end. 

9. The bypass valve according to claim 8, Wherein: 

said endcap includes an inner end and an outer end, 
Whereby said inner end is closer to said spool than said 
outer end; and 

said proximal end of said ?nger is located closer to said 
outer end of said endcap and said distal end of said 
?nger is located closer to said inner end of said endcap, 
Whereby said distal end of said ?nger prevents axial 
movement of said spool Within said valve body in a ?rst 
direction by abutting against an edge of said valve body 
unless said ?nger is pressed inWardly, and Where said 
?rst direction is de?ned as the direction extending from 
said endcap toWard said valve body. 

10. A bypass valve for directing ?uid ?oW, said bypass 
valve comprising: 

a valve body including a service inlet port, a service outlet 
port, a valve inlet port, and a valve outlet port; and 

a spool seated Within said valve body, said spool being 
rotatable and axially translatable Within said valve 
body, Whereby particular combinations of rotation and 
axial translation of said spool result in the folloWing 
modes of operation: 

a ?rst mode in Which the ?uid How is directed from said 
service inlet port, through a ?rst portion of the 
bypass valve, then to said valve outlet port, then to 
said valve inlet port, through a second portion of the 
bypass valve, and ?nally out said service outlet port; 

a second mode in Which the ?uid How is blocked from 
passing through said service inlet port, but the ?uid 
How is unhindered from passing through said service 
outlet port; 

a third mode in Which the ?uid How is directed from 
said service inlet port, through the bypass valve, and 
then to said service outlet port; and 

a fourth mode in Which the ?uid How is blocked from 
passing through said service inlet port as Well as 
being blocked from passing through said service 
outlet port. 

11. The bypass valve according to claim 10, Wherein: 

in said ?rst mode, said spool is positioned Within said 
valve body in a ?rst axial position and a ?rst radial 
position; 

in said second mode, said spool is positioned Within said 
valve body in said ?rst axial position and a second 
radial position, Where said second radial position is 
different from said ?rst radial position; 

in said third mode, said spool is positioned Within said 
valve body in a second axial position and said ?rst 
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radial position, Where said second axial position is 
different from said ?rst axial position; and 

in said fourth rnode, said spool is positioned Within said 
valve body in said second axial position and said 
second radial position. 

12. The bypass valve according to claim 11, Wherein: 

When in said ?rst axial position, said spool is pushed 
toWard a ?rst end of said valve body; and 

When in said second axial position, said spool is pushed 
toWard a second end of said valve body. 

13. The bypass valve according to claim 11, Wherein said 
second radial position is approximately 90° offset from said 
?rst radial position. 

14. A bypass valve for directing ?uid ?oW, said bypass 
valve comprising: 

a valve body including a notch near each axial end 

thereof; 
a spool seated Within said valve body, said spool being 

both rotatable and axially translatable Within said valve 
body; and 

an endcap attached to each axial end of said spool, each 
endcap including a protrusion extending outWardly 
therefrorn for preventing relative rotation betWeen said 
spool and said valve body When said protrusion is 
positioned Within said notch. 

15. The bypass valve according to claim 14, further 
comprising a locking snap positioned on an outer periphery 
of each of said endcaps, each of said locking snaps being 
con?gured and arranged to maintain said spool in a different 
axial position With respect to said valve body. 

16. The bypass valve according to claim 15, Wherein each 
of said locking snaps consists of a ?nger extending radially 
outWardly at an angle in a generally axial direction along 
said associated endcap, and at least one of said ?ngers being 
provided With alignrnent means for maintaining a sliding 
relationship betWeen said ?nger and an underside of said 
valve body. 

17. A bypass valve comprising: 

a valve body including a plurality of ports and a generally 
cylindrical inner periphery; 

a spool seated Within said valve body, said spool being 
rotatable Within said valve body and including a rela 
tively ?at Wall de?ning a seal seating surface; and 

a top seal seated upon said seal seating surface, said top 
seal including a relatively ?at bottom surface con?g 
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ured to match said seal seating surface, and a curved 
top surface con?gured to match said inner periphery of 
said valve body. 

18. The bypass valve according to claim 17, Wherein said 
top seal is made from an elastorneric material. 

19. The bypass valve according to claim 17, Wherein said 
top seal includes three sealing lips protruding from said 
curved top surface, each of said three sealing lips de?ning a 
closed shape When viewed from above. 

20. The bypass valve according to claim 19, Wherein: 

said plurality of ports on said valve body include a service 
inlet port, a service outlet port, a valve inlet port, and 
a valve outlet port; and 

said three sealing lips are con?gured and arranged such 
that: 

When said spool is located in a ?rst position With 
respect to said valve body, ?uids are blocked from 
passing through said service inlet port; and 

When said spool is located in a second position With 
respect to said valve body, ?uids are blocked from 
passing through both said service inlet port and said 
service outlet port, as well from passing from said 
service inlet port to said service outlet port. 

21. A bypass valve for directing ?uid ?oW, said bypass 
valve comprising: 

a valve body With an underside; 

a spool seated Within said valve body, said spool being 
axially translatable Within said valve body; 

at least one endcap attached to an axial end portion of said 
spool, said endcap including a locking snap positioned 
on an outer periphery thereof, said locking snap being 
con?gured and arranged to maintain said spool in a ?rst 
axial position With respect to said valve body, Wherein 
When said locking snap is unlocked, said spool may be 
moved to a second axial position; and 

said locking snap being integrally formed from said Wall 
to have an inherent spring force. 

22. The bypass valve according to claim 21 further 
including an alignment forrnation provided to said locking 
snap locking snap in engagement With an underside of said 
valve body. 

23. The bypass valve according to claim 22 Wherein said 
alignrnent formation is a pin forrnation extending from a 
distal end of said locking snap. 

* * * * * 


