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(57) ABSTRACT 

A ?lter assembly is disclosed including a cartridge member 
having a body portion and a cylindrical neck portion 
depending from the body portion, the neck portion having at 
least one lug depending radially outwardly therefrom having 
a keyed surface formation thereon, and a reception member 
de?ning an axial bore for receiving the neck portion of the 
cartridge member, the bore having at least one reception area 
provided therein for receiving the at least one lug, the 
reception area having a compatible mating surface formation 
de?ned therein for engaging the keyed surface formation on 
the lug so as to prevent engagement With an incompatible 
cartridge member. 
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KEYED FILTER ASSEMBLY 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The subject invention relates to ?uid ?ltration 
devices, and more particularly, to a ?lter assembly having a 
keyed lockout system to ensure replacement cartridge com 
patibility. 
[0003] 2. Background of the Related Art 

[0004] Commercial vending machines for dispensing liq 
uids such as coffee or soft drinks are Wide spread in our 
society. It is common to ?lter liquids such as Water in these 
vending machines before they are dispensed by circulating 
the Water through an appropriate ?lter. It is also common 
place to ?nd ?ltering devices in consumer appliances such as 
refrigerators for ?ltering drinking Water and for ice produc 
tion. Commercial and domestic ?ltering devices of this type 
have a limited useful life and require frequent replacement. 
Examples of prior art replaceable ?ltering devices of this 
type are disclosed in commonly assigned U.S. Pat. No. 
4,735,716 to Petrucci et al. and US. Pat. No. 4,806,240 to 
Giordano et al. 

[0005] In most instances, the replaceable ?lters employed 
in commercial and consumer appliances are manufactured in 
accordance With particular design speci?cations and perfor 
mance parameters provided by the appliance manufacturer. 
In many cases, the ?lter media used in such ?lters consists 
of a proprietary material or is manufactured using a propri 
etary process. Thus, appliance manufactures often recom 
mend that replacement cartridges be purchased from the 
original equipment provider so as to ensure the integrity and 
proper operation of the ?ltering system. 

[0006] Oftentimes, the oWner of a household appliance or 
the maintenance personnel servicing a commercial vending 
machine is not aWare of the replacement ?lter speci?cations 
and operating parameters of the ?ltering system. Conse 
quently, they unknoWingly jeopardize the integrity of the 
?ltration system by replacing a used ?lter With an inferior or 
incompatible replacement ?lter supplied by an after-market 
manufacturer. This problem has also been encountered by 
automotive ?lter manufacturers, as inferior replacement fuel 
?lters are frequently installed in a vehicle Without the 
knoWledge of the vehicle oWner or operator. 

[0007] One solution to this problem is disclosed in US. 
Pat. No. 5,035,797 to J anik, Wherein a key system is 
provided to ensure replacement cartridge compatibility for 
axially mounted fuel ?lters With threaded retaining collars. 
The key system employs a unique matrix of axially project 
ing keys formed in a base for axially receiving a ?lter 
cartridge, and a corresponding matrix of slots formed in a 
compatible cartridge, so that for a given compatible car 
tridge and base, the keys are interlockable in the slots to 
securely lock the cartridge in the base. For each non 
compatible cartridge and base, the base keys are not-mate 
able With the cartridge slots and interfere With the mounting 
of the cartridge to the base. Asimilar key system is disclosed 
in US. Pat. No. 5,186,829 to Janik Which includes a set of 
angularly spaced arcuate projections that protrude radially 
from the cylindrical side Wall of the fuel ?lter cartridge to 
mate With corresponding spaced apart recesses in the base 
When the cartridge is axially pushed into the base. U.S. Pat. 
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No. 5,837,137 to J anik discloses yet another key system for 
an axially mounted fuel ?lter With a threaded retaining 
collar. 

[0008] While such prior art key systems are suitable for 
use in conjunction With axially mountable automotive fuel 
?lters having threaded retaining collars, they are not easily 
adapted for use in conjunction With consumer and industrial 
Water ?ltration systems Wherein the ?lter cartridge is pro 
vided With a set of cam lugs con?gured to facilitate rotatable 
mounting of the cartridge to a base or supporting structure. 
Examples of prior art ?lter cartridges having lugged engage 
ment portions are disclosed in the Petrucci et al. and 
Giordano et al. patents discussed hereinabove, and in US. 
Pat. Nos. 4,857,189 and 4,956,086 to Thomsen et al. It 
Would bene?cial to provide a key system for replaceable 
?lter cartridges having lugged mounting systems. 

SUMMARY OF THE INVENTION 

[0009] The subject invention is directed to a unique ?lter 
assembly for ensuring replacement cartridge compatibility 
in ?ltration systems having replaceable ?lter cartridges With 
lugged mounting systems. In accordance With a preferred 
embodiment of the subject invention, the ?lter assembly 
comprises a cartridge member including a body portion and 
a cylindrical neck portion Which depends from the body 
portion. The neck portion has a pair of diametrically 
opposed lugs depending radially outWardly therefrom, 
Wherein each lug has an engagement surface de?ning a 
keyed surface formation. The neck portion has an inlet 
passage for delivering ?uid into the body portion and an 
outlet passage for delivering ?uid from the body portion. 

[0010] The ?lter assembly further comprises a head mem 
ber de?ning an axial bore and having a ?uid inlet port to 
accommodate the ingress of ?uid into the axial bore and a 
?uid outlet port to accommodate the egress of ?uid from the 
axial bore. A rotary valve member is disposed Within the 
axial bore of the head member and de?nes an axial bore for 
receiving the neck portion of the cartridge member. The 
axial bore of the valve member has a pair of diametrically 
opposed reception areas de?ned therein for receiving the 
lugs of the neck portion. Each reception area has a mating 
surface de?ning a keyed surface formation adapted and 
con?gured to mate With the keyed surface formation of a 
corresponding lug of a compatible ?lter cartridge. In addi 
tion, the valve member has an inlet ori?ce for communicat 
ing With the inlet port of the head member and an outlet 
ori?ce for communicating With the outlet port of the head 
member When the lugs of the neck portion are engaged With 
the reception areas of the valve member and the valve 
member is rotated into an operational position. 

[0011] The ?lter assembly further comprises a support 
member disposed betWeen the valve member and the car 
tridge member. The support member has an aperture extend 
ing therethrough for receiving and retaining the neck portion 
of the cartridge member and a seating area for receiving and 
retaining the head member. Preferably, each lug includes an 
inclined cam surface on a loWer portion thereof for coop 
erating With a pair of diametrically opposed cam ramps 
projecting into the aperture of the support member. In use, 
rotation of the cartridge member relative to the support 
member effectuates rotational movement of the valve mem 
ber relative to the head member. 
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[0012] In accordance With a preferred embodiment of the 
subject invention, the keyed surface formation on each lug 
includes a plurality of spaced apart tooth positions each for 
accommodating an axially projecting tooth, and the recessed 
areas include a series of spaced apart recesses for mating 
With the aXially projecting teeth of a compatible ?lter 
cartridge. Alternative keyed surface formations and corre 
sponding reception areas are also envisioned and are dis 
closed herein. 

[0013] The subject invention is also directed to a ?lter 
assembly that comprises a ?lter cartridge including a body 
portion and a cylindrical neck portion depending from the 
body portion, Wherein the neck portion has at least one lug 
depending radially outWardly therefrom having a keyed 
surface formation thereon, and a reception member de?ning 
an aXial bore for receiving the neck portion of the cartridge 
member, the bore having at least one reception area provided 
therein for receiving the at least one lug, Wherein the 
reception area has a compatible mating surface formation 
de?ned therein for engaging the keyed surface formation on 
the lug so as to prevent engagement With an incompatible 
?lter cartridge. The reception member is preferably de?ned 
by a rotary valve disposed Within an interior bore of a 
housing member or an annular insert disposed Within an 
interior bore of a housing member. 

[0014] In accordance With a preferred embodiment the 
subject invention, there is also disclosed a ?lter cartridge 
system that comprises a set of ?lter cartridges each including 
a cylindrical neck portion, the neck portion of each ?lter 
cartridge in the set having at least one lug depending 
therefrom With a keyed surface formation thereon to enable 
the cartridge to mate With a compatible reception member, 
Wherein each ?lter cartridge in the set has a different keyed 
surface formation thereon. 

[0015] These and other unique features of the lenticular 
?lter cartridge assembly of the subject invention and the 
method of constructing the same Will become more readily 
apparent from the folloWing description of the draWings 
taken in conjunction With the detailed of the preferred 
embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] So that those having ordinary skill in the art to 
Which the subject invention appertains Will more readily 
understand hoW to construct and use the ?lter cartridge 
assembly of the subject invention, reference may be had to 
the draWings Wherein: 

[0017] FIG. 1 is a perspective vieW of a ?lter assembly 
constructed in a accordance With a preferred embodiment of 
the subject invention; 

[0018] FIG. 2 is an eXploded perspective vieW of the ?lter 
assembly of FIG. 1 With part separated for ease of illustra 
tion; 

[0019] FIG. 3 is an enlarged perspective vieW of the upper 
portion of the ?lter assembly of FIG. 1 including the ?lter 
cartridge, support bracket and head member; 

[0020] FIG. 4 is a cross-sectional vieW of the support 
bracket shoWn in FIG. 3 taken along line 4-4 of FIG. 3 
illustrating the ramped camming surface formed thereon; 
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[0021] FIG. 5 is bottom end vieW of the valve member 
shoWn in FIG. 3 as vieWed along line 5-5 of FIG. 3; 

[0022] FIG. 6 is an elevational vieW of the valve member 
of FIG. 3, With a portion of the outer Wall broken aWay to 
illustrate interior surface features thereof; 

[0023] FIG. 7 is an elevational vieW of the valve member 
of FIG. 3, With a portion of the outer Wall broken aWay and 
rotated 180° from the position shoWn in FIG. 6 to illustrate 
interior surface features thereof; 

[0024] FIG. 8 is an elevational vieW of the upper portion 
of the ?lter cartridge and the valve member of FIG. 3, With 
the interlocking features thereof in aXial alignment to facili 
tate the engagement therebetWeen; 

[0025] FIG. 9 is an elevational vieW of the upper portion 
of the ?lter cartridge and the head member of FIG. 3, rotated 
180° from the position shoWn in FIG. 8, With the interlock 
ing features thereof in aXial alignment to facilitate the 
engagement therebetWeen; 

[0026] FIG. 10 is a perspective vieW of the upper portion 
of the ?lter assembly of the subject invention, With the Wall 
of the head and valve members broken aWay to illustrate the 
initial position of the keyed camming lug of the ?lter relative 
to the ramped camming surface of the bracket member, 
Wherein the valve assembly With Which the head member is 
associated is closed to ?oW; 

[0027] FIG. 11 is a perspective vieW of the upper portion 
of the ?lter assembly of the subject invention, With the Wall 
of the head member broken aWay to illustrate the ?nal 
position of the keyed camming lug of the ?lter relative to the 
ramped camming surface of the bracket member, Wherein 
the valve assembly With Which the head member is associ 
ated is open to ?oW; 

[0028] FIG. 12 is a perspective vieW of the cylindrical 
neck portion of the ?lter cartridge of the subject invention 
Which includes camming lugs having a skeleton key forma 
tion; 

[0029] FIGS. 13-17 illustrate a variety of different key 
con?gurations provided on the camming lugs formed on the 
cylindrical neck portion of the ?lter cartridge of the subject 
invention; 

[0030] FIGS. 18-20 illustrate each of the available key 
patterns for a camming lug having a maXimum of four teeth 
positions; 

[0031] FIGS. 21-27 illustrate each of the available key 
patterns for a camming lug having a maXimum of ?ve teeth 
positions; 

[0032] FIGS. 28-40 illustrate each of the available key 
patterns for a camming lug having a maXimum of siX teeth 
positions; 

[0033] FIG. 41 is a top plan vieW of the neck portion of 
a ?lter cartridge constructed in accordance With a preferred 
embodiment of the subject invention Which includes three 
circumferentially spaced camming lugs each having a dif 
ferent key formation thereon; 

[0034] FIG. 42 is a side elevational vieW of the neck 
portion of the ?lter cartridge of FIG. 41, taken along line 
42-42; 
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[0035] FIG. 43 is a side elevational vieW of the neck 
portion of the ?lter cartridge of FIG. 41, rotated 120° from 
the vieW shoWn in FIG. 42; 

[0036] FIG. 44 is a side elevational vieW of the neck 
portion of the ?lter cartridge of FIG. 41, rotated 120° from 
the vieW shoWn in FIG. 43; 

[0037] FIG. 45 is a top plan vieW of the neck portion of 
a ?lter cartridge constructed in accordance With a preferred 
embodiment of the subject invention Which includes tWo 
sets of diametrically opposed camming lugs positioned at 
tWo different levels on the neck portion of the cartridge; 

[0038] FIG. 46 is a side elevational vieW of the neck 
portion of the ?lter cartridge of FIG. 45, taken along line 
46-46; 
[0039] FIG. 47 is a side elevational vieW of the neck 
portion of the ?lter cartridge of FIG. 45, rotated 90° from 
the vieW shoWn in FIG. 46; 

[0040] FIG. 48 is a side elevational vieW of the neck 
portion of the ?lter cartridge of FIG. 45, rotated 90° from 
the vieW shoWn in FIG. 47; 

[0041] FIG. 49 is a side elevational vieW of the neck 
portion of the ?lter cartridge of FIG. 45, rotated 90° from 
the vieW shoWn in FIG. 48; 

[0042] FIG. 50 is a side elevational vieW in cross-section, 
of another ?lter assembly constructed in accordance With a 
preferred embodiment of the subject invention Wherein a 
ball valve is positioned Within the assembly to inhibit the 
egress of ?uid from the system When the ?lter cartridge is 
removed from the assembly, With the ball valve shoWn in an 
open position; 

[0043] FIG. 51 is a side elevational vieW in cross-section, 
of the ?lter assembly of FIG. 50 With the ball valve shoWn 
in a closed position as the ?lter cartridge is removed from 
the assembly; 

[0044] FIG. 52 is an exploded perspective vieW of another 
?lter assembly constructed in accordance With a preferred 
embodiment of the subject invention With the parts thereof 
separated for ease of illustration, including an annular insert 
in the form of a key ring having recesses designed to mate 
With corresponding surface features on the keyed cam lugs 
of a replacement ?lter cartridge; and 

[0045] FIG. 53 is a perspective vieW of the ?lter assembly 
of the FIG. 52 With the head portion in cross-section to 
illustrate the interior structure thereof. 

[0046] These and other features of the ?lter assembly of 
the subject invention Will become more readily apparent to 
those having ordinary skill in the art form the folloWing 
detailed description of the preferred embodiments. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0047] Referring noW to the ?gures Wherein like reference 
numerals identify similar structural elements of the ?lter 
assembly of the subject invention, there is illustrated in FIG. 
1 a ?lter assembly constructed in accordance With a pre 
ferred embodiment of the subject invention and designated 
generally by reference numeral 10. Filter assembly 10 is 
con?gured for use in conjunction With a ?uid processing 
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system that includes an inlet conduit 12 for delivering 
un?ltered process ?uid into the ?lter assembly and an outlet 
conduit 14 for delivering ?ltered process ?uid from the ?lter 
assembly 10. Filter assembly 10 is preferably mounted to a 
supporting structure associated With the ?uid processing 
system by a bracket 16. 

[0048] Referring to FIG. 2, ?lter assembly 10 includes a 
unique rotary valve assembly 18 that consists of a head 
portion 20 de?ning an interior chamber having an inlet port 
22 for communicating With inlet conduit 12 and an outlet 
port 24 for communicating With outlet conduit 14. Rotary 
valve assembly 18 further includes a valve member 26 
con?gured for reception Within the interior chamber of head 
portion 20 in such a manner so as to facilitate rotation of the 
valve member relative to the head portion betWeen an open 
position Wherein ?uid is permitted to How through the ?lter 
assembly and a closed position Wherein ?oW through the 
?lter assembly is restricted. (See FIGS. 10-11). 

[0049] Valve member 26 includes an inlet ori?ce 32 for 
communicating With the inlet port 22 of head portion 20 and 
an outlet ori?ce 34 for communicating With the outlet port 
24 of head portion 20. (See FIGS. 6-7). The body of valve 
member 26 includes recesses 36a and 38a for accommodat 
ing upper and loWer O-ring seals 36 and 38. O-ring seal 36 
serves to sealingly isolate the inlet ?oW from the outlet ?oW 
Within the interior chamber of head portion 20 during 
operation, While O-ring seal 38 prevents leakage to atmo 
sphere. 
[0050] With continuing reference to FIG. 2, ?lter assem 
bly 10 further includes a replaceable ?lter cartridge 40 
constructed in accordance With a preferred embodiment of 
the subject invention. Filter assembly 10 is adapted and 
con?gured to ensure that replacement cartridge 40 is com 
patible With the ?uid processing system With Which it is 
associated. Moreover, as discussed hereinbeloW, the ?lter 
cartridge 40 and head portion 20 are provided With keyed 
mating structures that ensure compatibility therebetWeen, 
and thus prevent the accidental or intentional installation of 
an incompatible or inferior replacement cartridge, Which 
could jeopardiZe the integrity of the ?uid processing system. 

[0051] Referring to FIG. 3, replaceable ?lter cartridge 40 
includes a generally cylindrical body portion 42 enclosing 
?lter media for ?ltering process ?uid. Those skilled in the art 
Will readily appreciate that any one of a variety of different 
types of ?lter media could be enclosed Within the body 
portion including, for eXample, pleated media, micro-?bers 
or carbon media. An end cap 44 encloses the body portion 
42, and a cylindrical neck portion 46 depends from the end 
cap 44. Those skilled in the art Will readily appreciate that 
the end cap 44 and body portion 42 can be joined together 
by sonic Welding, spin Welding or other similar methods 
knoWn in the art. The neck portion 46 of ?lter cartridge 40 
is adapted and con?gured for reception With the interior 
cavity of valve member 26 (see FIGS. 6-9) and includes an 
upper section 46a and a loWer portion 46b. 

[0052] The upper section 46a de?nes a radial inlet passage 
52 for receiving un?ltered process ?uid entering the valve 
member 26 through inlet ori?ce 32 and directing the ?uid 
into the body portion 42 of ?lter cartridge 40. The upper 
section 46a further de?nes an aXial outlet passage 54 for 
delivering ?ltered process ?uid from the interior of body 
portion 42 to the interior cavity of valve member 26 for 



US 2002/0185425 A1 

egress through the outlet ori?ce 34 into the interior chamber 
of head portion 20. Those skilled in the art Will readily 
appreciate that the inlet and outlet passages in the neck 
portion could be reversed such that the inlet How is aXial and 
the outlet How is radial. The inlet and outlet passages 52 and 
54 are sealingly isolated from one another by an upper 
O-ring seal 56 positioned at the upper end of neck portion 
46. A second loWer O-ring seal 58 is positioned beloW the 
radial inlet passage 52 to sealingly engage the neck portion 
46 Within the interior chamber of the valve member 26 and 
prevent the leakage of un?ltered process ?uids from ?lter 
assembly 10 While in operation. 

[0053] Referring to FIG. 2 in conjunction With FIG. 3, a 
pair of diametrically opposed inclined cam lugs 62 and 64 
project radially outWardly from the loWer section 46b of 
neck portion 46. Cam lugs 62 and 64 are dimensioned and 
con?gured to facilitate rotational engagement of the ?lter 
cartridge Within an intermediate support ?ange 70 that 
depends from mounting bracket 16. As best seen in FIG. 3, 
a central aperture 75 eXtends through support ?ange 70 for 
receiving the neck portion 46 of ?lter cartridge 40. Apair of 
diametrically opposed cam ramps 72 and 74 project radially 
into central aperture 75 for interacting With the inclined 
loWer surfaces of cam lugs 62 and 64. The cam ramps 72 and 
74 are spaced from one another to alloW the cam lugs 62 and 
64 to ?t therebetWeen When the neck portion is eXtended 
through aperture 75 during assembly, and they are inclined 
along their arc length to facilitate rotational engagement of 
the ?lter cartridge With support ?ange 70, as illustrated in 
FIG. 4. 

[0054] Referring to FIGS. 2 and 3, support ?ange 70 
further includes a recessed seating area 76 de?ned by 
annular retaining Wall 78 and con?gured to receive and 
retain the head portion 20 of ?lter assembly 10. Diametri 
cally opposed arcuate retention ribs 82 and 84 project 
inWardly from retaining Wall 78 to frictionally engage With 
corresponding ramped engagement struts 92 and 94 that 
project radially outWardly from the loWer region of head 
portion 20 When the head portion 20 is rotatably engaged 
Within the recessed seating area 76 during assembly. Stop 
surfaces 82a and 84a are associated With retention ribs 82 
and 84, respectively, for limiting the movement of head 
portion 20 Within seating area 76. In an alternate embodi 
ment, the head portion 20 and support ?ange 70 may be 
adapted and con?gured to cooperate and engage With one 
another in a manner described hereinbeloW With respect to 
?lter assembly 800 and illustrated in FIGS. 52-53. 

[0055] As best seen in FIGS. 1 and 2, the annular retain 
ing Wall 78 of support ?ange 70 is also con?gured to 
accommodate and support a shroud 90 Which is con?gured 
to house and protect the rotary valve assembly 18 of ?lter 
assembly 10. As illustrated, the shroud 90 includes lateral 
apertures, i.e., aperture 92, for accommodating inlet and 
outlet conduits 12 and 14. Those skilled in the art Will 
readily appreciate that the con?guration of the shroud as 
Well as the Way in Which it is joined to the support ?ange 70 
could vary depending upon the nature of the operating 
environment Within Which the system is employed. 

[0056] Referring to FIG. 5, in accordance With a preferred 
embodiment of the subject invention, cam lugs 62 and 64 are 
adapted and con?gured for reception Within a pair of cor 
responding diametrically opposed reception areas 102 and 
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104 formed Within the interior cavity 25 of valve member 
26. More particularly, the upper surface of each cam lug 62, 
64 is provided With a unique key formation having, in this 
case, a plurality of spaced apart axially projecting teeth that 
are adapted and con?gured to engage and mate With a 
corresponding set of spaced apart recesses formed Within the 
reception areas of the valve member 26. This mating 
arrangement is designed to ensure replacement cartridge 
compatibility by only permitting replacement of a ?lter 
cartridge having a keyed surface formation that corresponds 
With the surface features of the reception areas in the valve 
member. 

[0057] In the exemplary embodiment of the invention 
illustrated in FIGS. 3-9, the key formation on each cam lug 
(62, 64) includes three spaced apart teeth (62a-62c, 64a-64c) 
and each reception area (102, 104) Within the valve member 
26 includes three corresponding recesses (102a-102c, 104a 
104c) for accommodating the teeth When the neck portion 46 
of cartridge 40 is received by valve member 26. 

[0058] As discussed in greater detail hereinbeloW, the 
number of teeth that de?ne the key formation on each cam 
lug can vary Within the scope of this invention (see for 
eXample FIGS. 18-40), as can the surface geometry of the 
key formation (see for eXample FIGS. 13-17). In each 
instance, the reception area in the rotary valve member 
Would have a corresponding mating con?guration to accom 
modate the key formation formed on the cam lugs. Further 
more, it is envisioned that the key con?guration on one lug 
could be different from the key con?guration of the opposed 
lug. This Will dramatically increase the number of possible 
key combinations available to a ?lter manufacturer. 

[0059] Referring to FIG. 10, When a compatible ?lter 
cartridge is introduced into the ?lter assembly 10 of the 
subject invention, the neck portion 46 of the ?lter cartridge 
40 is inserted through the central aperture 75 of support 
?ange 70, With the cam lugs 62 and 64 positioned betWeen 
the diametrically opposed cam ramps 72 and 74. At such a 
time, the valve member 26 is in the “off” position to receive 
the neck portion 46. Thus, the inlet and outlet ori?ces 32, 34 
of valve member 26 are not aligned With the inlet and outlet 
ports 42, 44 of head portion 20. Thereupon, the teeth 
(62a-62c, 64a-64c) forming the keyed engagement surface 
of cam lugs 62 and 64 eXtend into the corresponding 
recesses (102a-102c, 104a-104c) of recessed areas 102 and 
104 and mate thereWith. 

[0060] Once the neck portion 46 of ?lter cartridge 40 has 
been intimately engaged Within the interior chamber of 
valve member 26, the cartridge and valve member may 
rotated in a counter-clockWise direction With respect the 
support ?ange 70 and head portion 20, as illustrated in FIG. 
11. Upon rotating ?lter cartridge 40 in conjunction With 
valve member 26, the cam lugs 62, 64 projecting from neck 
portion 46 translate against the cam ramps 72, 74, causing 
the ?lter cartridge 40 to move helically upWardly in an aXial 
direction. As a result, valve member 26 is rotated into the 
“on” or open position, Wherein the inlet and outlet ori?ces 
32, 34 of the valve member 26 are aligned With the inlet and 
outlet ports 42, 44 of head portion 20 to alloW ?uid to How 
through the ?lter assembly 10. 

[0061] If the cam lugs of a replacement ?lter cartridge 
introduced into the system are not con?gured to mate With 
the reception areas of the valve member, i.e., if the cam lugs 












