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UNITED STATES DISTRICT COURT SE e
SOUTHERN DISTRICT OF I0WA g
CENTRAL DIVISION

MAYTAG CORPORATION,

Plaintiff, Civil Action No. 4:03-CV-10568
V.
Judge Ronald E. Longstaft
WHIRLPOOL CORPORATION.

JURY TRIAL DEMANDED
Defendant.

AMENDED COMPLAINT FOR PATENT INFRINGEMENT
COMES NOW, Plaintiff, Maytag Corporation, ("Maytag"), and, pursuant to Fed. R. Civ.
P. 15(a) amends its Original Complaint, and for its Amended Complaint against Defendant
Whirlpool Corporation {"Whirlpool”) states and alleges as follows:

PARTIES. JURISDICTION AND VENUE

1. This is an action for patent infringement arising under the patent laws, Title 35,
United States Code. The Court has jurisdiction under 28 U.S.C. §§ 1331 and 1338(a). Venue is
proper in this district in accordance with 28 U.S.C. § 1391 and 28 U.S.C. § 1400(b).

2. Plaintiff Maytag is a Delaware corporation having its principal place of business
at 403 West 4th Street North, Newton, lowa 50208-0039.

3. Defendant Whirlpool is a Delaware corporation having its principal place of
business at 2000 North M-63, Benton Harbor, Michigan 49022-2692, and is registered to do

business in Jowa and is doing business in this district and elsewhere.

Pleading #__.ﬁéw
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COUNTI
PATENT INFRINGEMENT OF U.S. PATENT NO. 5,056,688

4. Maytag realleges and incorporates by reference paragraphs 1 through 3 as if set
forth herein.

5. On October 15, 1991, United Stales Letters Patent No. 5,056,688 entitled "ICE
CUBE AND CRUSHED ICE DISPENSER" was duly and legally issued in the name of Glen E.
Goetz, Brian D. Towle and Michael J. Eveland, and the entire right, title and interest in and to
said patent has been assigned to Maylag, including the right to sue, as reflected by an assignment
recorded in the United States Patent and Trademark Office. A copy of the aforesaid patent is
attached hereto as Exhibit 1.

6. Defendant Whirlpool has manufactured, used, sold, and/or offered for sale, and is
continuing to manufacture, use, sell and/or offer for sale within this district and elsewhere ice
cube and crushed ice dispensers and refrigerators embodying such, which infringe one or more
claims of United States Patent 5,056,688.

7. Plaintiff Maytag has been damaged by Defendant's infringement of United States
Patent 5,056,688 and will continue to be damaged in the future unless Defendant is preliminarily
and permanently enjoined from infringing said patent.

8. Plaintiff and/or its predecessor-in-interest has properly marked its own articles of

manufacture with its patent number in accordance with 35 U.S.C. § 287.

9. Upon information and belief, Defendant Whirlpool is aware that said patent has
been duly and legally issued, and is aware or should be aware that Defendant’s manufacture, use
sale and offer for sale of ice cube and crushed ice dispensers and refrigerators embodying the

same infringe United States Patent No. 5,056,688.
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10. Upon information and belief, Defendant's infringement of U.S. Patent No.
5,056,688 is now and has been intentional, willful, and deliberate.

COUNTII
INFRINGEMENT OF U.S. PATENT NO. 6,120,685

11.  Maytag realleges and incorporates by reference paragraphs 1 through 10 as if set
forth herein.

12. On Seplember 19, 2000, United States Letters Patent No. 6,120,685 entitled
"WATER FILTERING SYSTEM WITH REPLACEABLE CARTRIDGE FOR A
REFRIGERATOR" was duly and legally issued in the name of David A. Carlson and Kurt
Charles Senner, and the entire right, title and interest in and to said patent has been assigned to
Maytag, including the right to sue, as reflected by an assignment recorded in the United States
Patent and Trademark Office. A copy of the aforesaid patent is attached hereto as Exhibit 2.

13. Defendant Whirlpool has manufactured, used, sold, and/or offered for sale, and is
continuing to manufacture, use, sale and/or offer for sale within this district and elsewhere a
water filtering system with a replaceable cartridge and refrigerators embodying such, which
infringe one or more claims of United States Patent 6,120,685,

14.  Plaintiff Maytag has been damaged by Defendant's infringement of United States
Patent 6,120,685 and will continue to be damaged in the future unless Defendant is preliminarily
and permanently enjoined from infringing said patent.

WHEREFORE, Plaintiff Maytag prays for the following relief:

a. A judgment that Defendant has infringed United States Patent No. 5,056,688;

b. A judgment that Defendant has infringed United States Patent No. 6,120,685;
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c. An injunction preliminarily and permanently enjoining and restraining Defendant,
its officers, directors, agents, servants, employees, atlorneys and all others acting under, in
concert with, or through it, directly or indirectly, from infringing United States Patent
No. 5,056,688;

d. An injunction preliminarily and permanently enjoining and restraining Defendant,
its officers, directors, agents, servants, employees, attorneys and all others acting under, in
concert with, or through it, directly or indirecily, from infringing United States Patent No.
6,120,685;

e. A judgment that Defendant’s infringement of United States Patent No. 5,056,688
has been willfu] and deliberate;

T. A judgment requiring Defendant to pay damages under 35 U.S.C. § 284 for the
infringement of United States Patent No. 5,056,688. including treble damages with both
prejudgment and post-judgment interest;

g. A judgment requiring Defendant to pay damages under 35 U.S.C. § 284 for the
infringement, of Patent No. 6,120,685 with both prejudgment and post-judgment interest;

h. A judgment and order directing Defendant to pay the costs of this action
(including all disbursements) and attorneys’ fees as provided by 35 U.S.C. § 285, with interest;
and

1. Such other and further relief as this Court may deem jost and equitable.

DEMAND FOR JURY TRIAL

Plaintifl Maytag demands a trial by jury of all issues triable of right by jury.
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-
Dated this 2 1 day of  Felbuam, , 2004,

Respectfully submitted,

Edljr{y{d 1. Sease

Jeffrey D. Harty

Christine Lebrén-Dykeman
McKEE, VOORHEES & SEASE, P.L.C.
801 Grand Avenue, Suite 3200
Des Moines, TA  50309-2721
Phone: 515-288-3667

Fax: 515-288-1338

email: sease@ipmvs.com
email: harty@ipmvs.com
email: dykeman@ipmvs.com

ATTORNEYS FOR PLAINTIFF
MAYTAG CORPORATION
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EXHIBIT 1



Case 4:03-cv-10568-REL-RAW Document 4

United States Patent sy
Goetz et al.

Filed 02/27/04 Page 7 of 30

5,056,688
Oect, 15, 1991

[11] Patent Number: -
(451 Date of Patent:

[54] ICE CUBE AND CRUSHED ICE DISFENSER

Glenn E. Goetz, Amana; Brian D.
Towle, Belle Plaine; Michae! J.
Eveland, Cedar Rapids, all of lowa

[73] Inventors:

[73] Assignes: Amana Refrigerstion Inc,, Amana,

Towa
[21] Appl No: 459,503
[22] Filed: Jan, 2, 1990

[51] It CL5 s s e cavs e GO1F 11/20
[52] US. Cl oo, 222/146.6; 222/240;
222/413; 62/320

[58] Field of Search .ovcimeeeieesnne 332/235-242,
222/413, 146.6; 62/320, 266, 342-344, 35]

[56] Eeferences Cited
U.8. PATENT DOCUMENTS

3,537,273 11/1970  Alvarez .
1602441 871971 Alvarez ...
1,640,088 271972 Jacobus et al.
1,824,805 7/1974 Prada ...
3,843,067 10/1974 Prada ,.......
3,802,331 9/1975 True, Jr. et al ...
4,178,527 1271979 Linstromberg et al,
4,619,380 10/1986

. 627266
2417101
. 22241468
...... 62/320
2417190
. 617344
.. 62/320
Brooks oo eneenns 2137240

4,627,556 1271986 Brooks ...osiccvienrenrieas 222,240
4,736,600 4713988 Brown .. w 212/146.8°
4,572,599 1171990 Grace . o 62/320

Primary Examiner—Devid M. Mitchell

Assistant Examiner—Lesley Marris

Ariorney, Agent, or Firm—William R. Clark; Richard M.
Sharkansky

157] ABSTRACT

A selective ice cube and crushed 1ce dispenser having a
crusher section ingluding a crusher arm mounted o a
horizontal shaft axially rotatable in either direction, and
a stationary crusher arm mounted to one side of the
shaft. When the shaft i5 driven in one direction, ice
pieces fed to the crusher section are caught and crushed
breiween the rotating and statronary crusher arms, How-
ever, when the shaft is driven in the opposite direction,

the ice pieces escape down the side of the shaft opposite

the statiopary crusher arms thereby evoiding being
crushed. The ice piece feed wishin the ice pizce recepta-
cle 15 also rotatably driven by the shaft and is operable
to feed ice pieces to the crusher section regardless of
which direction the shaft is being driven. -

12 Claims, 6 Drawing Sheets
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ICE CUBE AND CRUSHED ICE DISPENSER

BACEKGROUND OF THE INVENTION

‘The field of the invention penerally relates to ice
dispensers, and more particularly relates to ice dispens-
ers that can selectively dispense cither whole ice pieces
or crushed ice.

Throngh-the-door ice dispensers have been used in
conventional household refrigerators for many years,
and typically are located in the freezer section of a
side-by-side refrigerator. Such dispensers make it very
convenient for the user to fill 2 glass with ice, and also
eliminate the need to open the freezer door and let
ambient air into the freezer section. Early ice dispensers
are described in U.S. Pat. No. 3,422,994 issued Jan. 21,
1968, U.S. Pat. No. 3,437,244 issued Apr. 8 1965, and
7J.S. Pat. No. 3,602,441 issued Aung. 31, 1971, Briefly
described, such dispensers include a seceptacle or
bucker that receives and stores ive pieces or cubes from
zn automatic ice maker. A feed ssction or lift wheel at
the front of the ice bucket includes a horizomal eylin-
drical collar that contains 2 meterng helix such as 2
spiraled vane or a double bladed screw auger. When the
1ift wheel! is rotated in response to depressing an ac-
tuater on the outside of the freezer door, the metering
helix lifts ice pieces up and through a dischargs opening
in the front end of the recepracle from where they fall
down a chute into the user’s glass. The Lift wheel main-
tains the delivery rate of the ice pieces within pre-
scrbed limits for user convenience, and also provides a
moderate flow rate of ice pieces independently of the
fill level of ice picces within the receptacie.

In order to move ar convey ice pieces imlo the lift

wheel, a horizontal wire auger having a helically coiled 3

portion is positioned lengthwise in the bucket. The rear
end of the wire auger is connected to & driving motor
whila the front end of the wire auger is connected ta the
lift wheel so as io provide rotational drive to the hift
wheel, When the wire anger is rotated, a transition poel
of continuously moving ice pieces is delivered at the
wire auger qutput allowing the ice pieces te fall into the
metering helix within the collar of the Iift wheel as they
sandomly present themselves in the proper position: and
prientarion.

The prior art also recognized the desirability of pro-
viding crushed ice rather than whole ice pieces. To
provide this feature, the ice pieces are typically delv-
ered to an ics crusher section in front of the receptacle
that includes 2 horizontal substantially cylindrical
chamber having a set of stationary and a set of axially
rotating bladss or arms. Generally, the front end of the
wire auger extends through the §ift wheel mto the
chamber and the set of axially rotating bladss are affixed
to the wire thereby providing their rotational drive.
The ice is crushed between the respective sets of blades,
and falls down a chute into the plass,

It has also been found desirable to provide an ice
dispenser whesein a user selection can be made between
whole ice picces and crushed ice. That is, it is desirable
that the user has an cption 10 operate the dwypenser so
that the ice pieces ar delivered whole or a5 crushed ice.
One such selective ice dispenser is described in U.S. Pat.
Na. 3,602,441 issued Aup. 31, 1971. With the apparatus
described therein, ice piscas are delivered from the lift
wheel or feed section through the discharge opening to
a chamber or transfer space having an outlet opening
generally below the milet opening. In one mode of oper-
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ation, the ice pieces drop unaltered from the inlet to the
cutlet so as to provide whale ice pieces. In an aliernare
mode of operation, a deflector or flapper door diverts
or guides the ice pieces such that they are caught and
crushed between 2 set of ratating and a set of stalipnary
blades in the conventional ice crushing fashion. In other
words, the ice pieces are delivered whole or crushad
depending on the positioning of the deficctor. With
such arrangement, strucwure including & hinged defles-
tor, a solenoid, and 2 sclencid operated crank are re-
quired. Such additional parts add o the cost and detract
from the reliability of the dispenser.

Anather selective ice dispenser is described in ULS.
Pat. No. 4,176,527 issued Dec. 4, 1979. In the apparatus
described therein, an ice crosher includss first and sec-
ond crusher arms mounted to a rotatable shaft. In one
mode of operation, a stop is used o prevent rotatan af
the second crusher amm so that it temporarily becomes
stationary while permitiing 1he first crusher arm to
continue rotation with the shaft. The relative motion
between the crusher arms effects a croshing of the ice
pieces so as to permit the ice to be delivered to the user
in such form. In an alternate mode of aperation, the: stop
15 positioned 50 s to penmnit rotation of both the first and
second crusher arms with the shaft, and the ice pieces
are delivered whole or intact. This apparatus also re-
quires additional parts including 2 solenoid to activate
the stop.

SUMMARY OF THE INVENTION

It is an objsct of the invention to provide an im-
proved ice dispenser that can selectively dispense either
whole ice pieces or crushed ice.

It 15 a further object to provide such an ice dispenser
that does not require a sclenoid or 2 similar apparatus to
effect the change from the crushing 1o the whole ice
piece mode or vice versa.

It is alsp an object to provide simplified apparatus for
selecting between crushed ice or whole ice pieces

It is also an object to provide an ice dispenser drive
system that can be rotated clockwise or counterclock-
wise wherein, in one direciion, crushed ice is dispensed
znd in the cpposite direction, whole ice pieces are dis-
pensed.

It is & further object to provide such an ice dispenser
wherein the lift whee!l delivers ice through the dis-
charge opening regardiess of s direction of rotation. It
15 an object that the delivery rate of ice pieces from the
lift wheel be properiy metered regardless of its direction
of rotation.

It is a further object to provide ice pieces to the injet
of the Iift wheel whether the 1ift wheel is being driven
clockwise or counterclockwise.

It is also an object to provide 2 wire apitator that
assists gravity feed from the ice bucket to the inlet of the
lift wheel.

These and athar objects and advantages are provided
in accordance with the invention by an ice dispenser
comprising a receptacle for storing ice pieces and in-
cluding 2 front plate having a discharge opening, means
for discharging ice pieces from the receptacle through
the discharge opening, means for selectively crushing
the ice pieces discharged from the receptacie through
the discharge opening wherein the selective ice crush-
ing means comprses al least one icc crusher arm
monunted to a rotatable shaft and at least one stationary
crusher arm wherein the seiective jce crushing means
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further comprises means for rotating the shaft and the
rotatable crusher arm in = first direction to catch and
crush discharged ice pleces between the rotating arm
and the stationary arm and for rowating the shaft and the
rotating crusher arm in a second direction opposite the
first direction to perTuit discharged ice pieces from
being crushed. It may be preferable that the discharging
means comprise 2 Lt wheel connected to znd rotated
by the shaft whergin the lift wheel has a collar and
vanes for driving ice pieces towards the discharge open-
ing regardless of ihe direction that the lift wheel is
rotated. It may also be preferable that the rotating
means compnse a reversible motor. Further, it may be
preferable that the ice dispenser further comprise means
connected 1o the shaft and positioned in the recepacle
for agitating ice pieces in the receptacie to gravity feed
toward the lift wheel

The invention may also be practiced by the methad
of dispensing ice from an ice dispenser having a feed
section for delivering ice pieces to a chamber having an
inlet and a lower outlet including at least ome crusher
arm rotatably monnted o a horizontal rotztable shaft
and at least one stationary crusher arm on one side of
the shaft, comprising the steps of selectively crushing
the ice pisces by rotating the shaft and the shafl
mounted crusher arm in one direction to catch and
crush ice pisces hetween the respective rotating and
stationary erusher arms, and rotating the shaft 2nd the
shaft mounted crusher arm in the opposite directian to
permit the ice pieces ta fall down the side of the shaft
apposite the stationary crusher arm so as to avoid being
crushed.

In short, a reversible moter is provided so that when
the rotatable crusher arms are rotated in one direction,
ice pieces or ice cubes are caught between the rotatable
crusher arms and the stationary crusher arm so a8 1o
crush the ice pieces. When the motor is reversed so that
the rotatable crusher arms are driven in the opposite
direction, the ice pieces are not canght or crushed be-
tween the respective rotating and stationary crusher
arms. [n order to feed ice pieces into the crusher section
regardless of the direction that the shaft is rotated, a
symmetrical feed wheel is nsed, and the ice pieces in the
receptacle are agitated 50 as gravity feed to the fesd
wheel rather than being driven by a helically coiled
wire or auger. With such apparatus, solenoids and other
complicaied mechanical apparzis is not required in
order to provide the operator selection of crushed or
whole ice piece dispensing.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregaing objects and advantages will be mare
fully understood by reading the description of the pre-
ferred emobodiment with referenced to the drawings
wherein:

FIG. 1is a partially broken away sectioned view of a
refriperator freezer compartment including an ice dis-
DERSET;

FI3G. 2 is an exploded view of the ice dispenser;

FI(3. 3 is an expanded side sectioned view of the
collar and the crusher section of the ice dispenser;

FIGS. 4A-C show sectioned views of the ice dis-
penser shaft at various lecations in the ice crusher sec-
tion; and

FI(3S. 54 and 5B depict the ice crusher section with
the rotatable blades being driven in the clockwise and
counter clockwise directions, respectively.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referging to the drawings wherein like reference
numesals depict like parts throughout the several views,
FIG. 1 shows a portion of a freezer comparmment 10 of
& copventiona) refrigerator 12 such as a so-czlled side-
by-side model, Ice dispenser 14 can sclectively deliver
hole ice cubes or crushed ice down a chute 16 1o a
conventional ice dispenser delivery arca {nat shown) in
freezer door 18 without opening doar 18, Within the
upper portion of freezer compartment 16 is mounted an
asromatic jce maker 20 whick may be of the well-
knowi type presently provided in household refrigeta-
tors for the automatic production of ice pisces, gener-
ally referred to as ice cubes regardless of their particuliar
shapes. As is well-known, water is supplied to jee maker
20 through iube 22 and, in response io sensor amm 24
indicating that plastic receptacle 26 or bucket is less
than full of ice, ice maker 20 automatically in conven-
tiomal manner, harvests a joad of ce pleces drepping
them nto receptacle 26, aod then automatically refills
with water to start the next cycle, When sensor arm 24
indicates that the receptacle is full of ice pieces, the
automatic harvesting of ice is interrupted until such
time as ice pleces are removed from receptacle 26 As is
well known. freezer compartmen: 10 is mamtaired at a
sub-zero temperature so that the ice pieces are stored in
receptacle 26 until needed by the user.

With reference also to FIG. 2, receptacle 26, that is
removably supported within freezer compartment 10,
has a back wall 28, side walls 30, and a bottom wall 32
that is downwardly sloped for 1ts entire length towards
a fraomt wall 34 that has a front plate 36 with ice dis-
charge opening 38. Bottom wall 32 may preferably also
be arcuate From side to side. Metal iront plate 36 hes a
lip 40 that fits over the 1op of front wall 34. Alterna-
tively, front plate 36 could be mtegrally formed as part
of front wall 34.

Ice dispenser 14 generally includes an ice feed sectian
44 and a selective ice crusher section 46, both of which
are respansive or activated by drive section 48. Dirive
section 48 includes a conventional reversible electric
motor S0 and a speed reducing transmission 52 thet is
suitably coupled to a drive yoke 54 thai engages a bent
portion 56 of shaft 58. Thus, as shawn, reversible motor
50 can canse shaft 58 to rotate axally in either direction.
‘That is, depending on the drive direction of motor 50 as
selected by the user, shaft 58 rotates in either the clock-
wige or counterclockwise direction. Here, for purposes
of explanation only, the convention of clockwise and
counterclockwise 15 with respect to 2 front view, As
will be deseribed Iater hersin, feed section 44 feeds ice
through discharge opening 38 regardless of the direc-
tion of rotaton of shaft 58 but crusher section 46 only
crushes the discharged ice pieces when the shaft s
driven in the clockwise direction. Thersfore, suitable
pperator actuable polarity reversing apparatus (not
shown) is provided 1o drive reversibie motor 50 in the
clockwise direction when erushed ice is desired and 10
drive reversible motor 30 in the counterclockwise di-
rection when whole 1ce pleces are desired. Typically,
reversible motar 50 may have a starting torque of 106
inch/Tos, and the output of transmission 52 may be
driven at 21 revolurions per minute.

Metal shaft 5B extends horizontally the entire length
of receptacie 26 and has an exlension portion 60 that
extends forwardly through discharge opening 38, with
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the crusher section 46 being attached to the extension
portion 60. An agitator portion 62 of shaft 58 or wire
immediately in front yoke 54 iz bent into a planar ser-
pentine shape, That is, there are a number of segments
64 that deviate in some manner from the general axis 63
of shaft 58 so that when shaft 58 is rotared, segments 64
of agitator portion 62 agitate the ice. Tt is noted that
segments 64 do not define a helically coiled wire auger
because shaft 58 must help convey ice pisees 1o hit
whee] 66 regardless of the direction of rotation, Ac-
cordingly, agitaior portion 62 merely functions 1o agi-
tate, rather than auger drive, the tce pieces so thar they
gravity feed down the sloped bottom wall 32 towards
fift wheel 66,

Also referring to FIG. 3, feed section 44 further in-
cludes a plastic molded lift wheel 66 or feed wheel that
hezs an open ended collar 68 or sleeve having an inlet
end 70 that recsives ice pieces and an outlet end 72 that
discharges or dispenses the ice pieces through discharge
opening 38 in a metered fashion tha¢ is substantially
independent of the ice piece fill level in recepracle 26. In
fabrication and as shown in FIG. 2, 2 stainless steel ice
breaker plate 74 having & keved aperture 76 such as a
double-D slot is first slid onto a corresponding shaped
section of shaft 58 within receptacle 26, Lift wheel 66
has an axle 78 with a circular aperture 80, and it is next
slid onto shaft 58 and is also positioned within recepta-
cle 26 behind fromt plate 36. Ice breaker plate 74 has
radial sectors 82 with peripheral fingers 84 that engape
notches 86 in 1ift wheel 6 so as to impart the rolational
targue of ice breaker plate 74 as driven by shaft 50 to lift
whee] 66, Lifi whez] 66 has a vane 88 that forms a
narrow rib ¥ extending from the axle across the inler-
nal diameter of the collar at the outlet end 72, and fans

outwardly towards the inlet end 70 50 as to substantially 3

confurm to the radial sectors 82 of the ice breaker plate
74. Thus, ice breaker plate 74 protects the scoop portion
of the plastic vane 88 of the lift whee] 66 so that it do-
esn't chip or break when subjected to high torque forces
that may be required to break up ice pieces as they enter
the inlet 70 of lift whee] 66. The cut-cut portions 92 of
ice breaker plate 74 generally correspond or conform to
the inlet or opening of vane BB into collar 68, and vane
B8 tapers downwardly forming a concave surface in the
direction of outlet end 7! As a vesult, 2 rotationally
symmetrical vane is provided that drives ice pieces
from the inlet end 70 to the outlet end 72 regardless of
the direction of rotation of lift wheel 66. Ice pieces that
enter the openings of the vanes 88 at the inlet end 70 of
1ift wheel 66 are lifted upwardly as lift wheel 66 rorztes,
and then the ice pieces tumble or slide rearwardly down
the vane 88, or are pushed rearwardly by the entry of
new ice pieces into the Jift wheel 66, At the outlet end,
the ice pieces are dispensed or discharged through dis-
charge opening 38 mto crusher section 46. It has been
known found that 3, 4, or 3 iee pieces may be simnlta-
neously present in each side or conduit 93 of the lift
wheel 66, and that sometimes an ice piece may make
mars than one revolotion in the lift wheel 66 before
being discharged. Because lift wheel 86 is angularly
symmeirical in either direction so that it is operative
when rotated either clockwise or counter clockwise, Iift
wheel 66 is not as efficient in driving tce pieces as some
prior art Jift whesls that could, for example, wtihzz &
double bladed auger. However, lift wheel parncularly
relies on the force of incoming ice pieces to aid in the
forward feeding, and the discharge opening 38 has been
apprapriately sized and shaped so that ice pieces feed an
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both the left and right side of shaft 58 regardless of the
direction of rotation. As 2 result, 1ift wheel 66 has been
found 1o meter an optimum feeding of ice pieces
through discharge opening 38. For example, lift wheel
66 may typically rotate at 21 revolutions per minute,
and dispense from 24 ice pieces per revelution. Typi-
cally, lift wheel 66 may have an imnternal diameter of 4.5
inches and an axial length of 1.75 inches.

Still referting to FIG. 1, crusher section 46 includes a
set, here three, of spaced crusher arms 54 or blades
rotatably secured to shaft 58, and a setf, here two, of
interspaced stattonary crusher arms 96 or blades in-
sertad pnto shaft 58 but having circular apertures $8
such that stationary crusher arms 96 do not rotats with
a shaft 58.

Refemng alse to FIGS. 4A-C, rotatable crusher
arms 94 are suitably keyed to rotate with shaft 58 such
as, for example, using a double-D shaft 58 with carre-
sponding key holes 100 in rotatable crusher arms 94. As
shown in FIG. 3, rotatable crusher arms 94 are spaced
along shaft 58 such as, for example, "' apart. In order to
angularly stagger the rotatable crusher arms 94 by a few
degrees, the double-D of extension pordon 60 of shaft
58 is twisted along its lenprh. More specifically, prior
art crosher arms have been staggered 50 25 0 concen-
trare the crushing force and thereby reduce the required
torque, but prior art apparatus used different angular
orientations for the key holes on the respective crusher
arms. Such apparatus required different crusher amms
for the respective erusher arm mounting locations along
the shaft, and also required due care m essembling the
crisher seciion so that they were inseried on the shaft in
the proper seguence. Here, however, the same rotatable
crusher erm 94 is used for all three crusher arm Joca-
tions, and the precise relative angular displacement is
provided by twisting shaft 58. For example, FIG. 44 is
a view showing the first rotatable crusher arm %4 near-
cst front plate 36 inserted on sectioned shaft 58. As
noted, the double-D shaft is vertically oriented. Afier
inserting intermediaiz parts to be described subse-
guentiy on shaft 58, F1G. 4B shows a view of a second
identical rotatable crusher arm 94 inserted on shaft 5§,
and the shaft 58 is sectionad approximately §” to the
front of FIG. 4A. As can be seen, the shaft 58 has
twisted by & small number of degrees, such as, for exam-
ple, 107, and the second rotarable crusher arm 94 is
therefore oriented approximately 10° counterciock wise
from the first rotatable crusher arm 94. Likewise, FI1G.
4C shows the third identical rotatable crusher arm 94
inserted on shaft 5B, 2nd it has an angular displacement
of approximately 20° from the first rotatable crusher
arm %4 becanse the doubls-D shaft 58 is further twisted
approximately 131" to the front of the first rotatabie
crusher arm 94, Accordingly, the same rotatabie
crusher arm 94 can be stocked for all three locations in
the crusher seciion 46, and the assembly is simplified
because there is no special order or sequence for insert-
ing the roiateble crusher amms 94. The stapgering is
precisely and accurately accounted jor by the stamping
of the shaft 58.

Referring again to FIGS. 2 and 3, a steppad washer
102 having & larger collar 104 and a smealler collar 106
facing away from the first rotatable crusher blade 94 is
inserted onto the extension portion 60 of shaft 58 after
the first rotatable crusher arm 94, Then, the circular
aperture 98 of 2 stationary crisher arm 36 is inserted
over the larger collar 104. Next, a waved friction
washzr 108 followed by barrier arm 110 znd another
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waved friction washer 112 are inserted over smaller
collar 106 Then, the same seguence of rotatable crusher
arm 94,-stepped washer 102, stationary crusher arm 96,
friction washer 108, barrier arm 110, and friction
washer 112 followed by another rotatable crosher arm
84 are ipserted on the extension portion 60 of shaft 58.
Finally, a bearing washer 114 and a2 fiolding bolt 116 are
applied, The bearing washer 114 inserts through a bear-
ing zperture 118 in a plastic molded housing 120 or
cover that attaches by screws 122 to the front wall 34 of
receptacle 26, and defines the ice crusher chamber 124,

As shown best in FIG. 5A, the distal ends 126 of
stationary crusher arms 96 have holes 128 through
which a bar 130 is inserted securing them to anchor 132
that seats into recess 134 or boot of housing 120 so 2 o
prevent stationary crusher arm 96 from rotating with
shaft 58.

The operation of dispenser 14 15 described with refer-
. ence to FIGS. 5A and 5B. As deseribed heretofore, and
also with reference 1o FIGS. 1 and 2, agitatar portion 62
apilates ice picces in receptacle 26 so as to cause them to
convey or gravity feed down declined bottom wall 32
toward lift wheel 66 regardless of the direction of rota-
tien of shaft 58 by reversible maotor 50. Alsa, regardiess
of the direction of rotation of lift wheel 66, ice pleces
are dispensed in a somewhat metered flow through
discharge opening 38 into crusher section 46, There-
fore, whether shaft 58 is rotated clockwise or counter-
elockwise as identified for convention only with respect
to FIGS. 5A and 5B, ice pieces are fed through dis-
charge openiig 38 into crusher chamber 124, and they
are fed throwgh discharge opening 38 on both the I=it
and right sides of shaft 58 regardiess of the direction of
rotation. When the user has salected crushed ice, re-
versible motor 50 drives shaft 58 in the clockwise direc-
tion as depicted in FIG. 5A which, for simplicity of
illustration, is sectioned so as to show only the first
rotatable crusher arm 94 and one stationary crusher arm
96 closest to discharge cpening 38. In this ice crushing
mode of operation, ice pieces that are fed through the
right side of discharge opening 38 fall down onto the
herizontal portion 136 of the stationary crusher arm 96
and ice pieces fed through the iafi side of discharge
opening 38 are carried up and over shaft 58 by the next
set of rotatable crusher arme 94, such that, in either case,
the ice pieces end up on the right side where they are
caught and crushed batween the respective sets of rotat-
able cresher arms 94 and stationary crusher arms 96. As
is conventianal, the respective teeth 138 of crusher arms
94 and 96 break up the ice pieces, and the crushed ice is
forced downwardly through the starionary crusher
arms 96 where it is gutded down the side 140 of housing
120 to the chute 16 that conveys it to the user’s glass. It
may &lso be preferable that each rotarable crusher arm
94 have two or more taeth 138, and that the testh 138 be
arranged to fall between the teeth 138 of the stationary
crusher arms 96.

When the user has selected whole ice cubes or ice
pieces, reversible motor 80 drive shaft 58 in the counter-
clockwise direction as shown in FIG. 5B. In this whele
ice plece or ice cube mode of operation, ice pieces fed
from the left side pf discharge opening 38 fall directly
down the whole ice piece passageway 142 of housing
120, and ice pieces fed from the right side of discharge
opening 38 are carried over the top of shaft 58 by the
smooth side 143 of the next rotating set of rotalable
crusher arms 94 to the left side such that, in either case,
the ice pieces fall down the whole ice piece passageway
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142 so that they escape being caught and crushed be-
tween ihe respective rotatable crusher arms 54 and
stationary crusher arms 96. In other words they fall
unaliered from the inlet 144 of chamber 124 whichIs the
discharge opening 38 to the ogtiet 146 of the crusher
chamber 124, From the crugher section 46, the whaole
ice pieces slide intact down chute 16 to the user's glass.

Referring again to FIG. 5A, 1t was found that in the
ice crushing mode of operation when the ratatable
crusher arms 94 are moving clockwise, an ice piece
would oceasionally be fed through the left side of dis-
charge opening 38 and the lower portion of rotatable
crusher armn 94 would not be rotated far enough past 6
c’clock o caich the ice piece, and it would fall down
through the whole ice piece passageway 142 znd be
dispensed along with the crushed ice. This was an unde-
sirable occurrence, and barrier arm 110 or baffle pro-
vides a rotatable partition to msure that it doesn't hap-
pen. More specifically, barrier arm 110 includes an axial
flap 148, an axial hood 150 and a perpendicular side
plate 152 having a circular hole 153 that is inserted over
smaller collar 106. As shown m F1G. 3, the flap 148 and
hood 150 overlay = stationary crosher arm 96, and are
interleaved between rotatable crusher arms 94, Friction
washers 108 and 112 are positioned on both sides of side
plate 152, and the axia]l mounting space for all three
parts on the smaller collar 106 1s precisely selected so as
to provide a friction clutch responsive to the rotation of
a rotatable crusher arm 9. More specifically, washers
108 and 112 may be made of polymer composities using
either stamping or injection molding, and preferably are
peripherally weved 50 as to be axially resilient. Aceord-
ingly, friction washers 168 and 112 funcrion as spring
clutch disks sa as 1o cause barrier arm 110 o be friction-
ally rotatable with rotatable crosher arms 94 When
rogatable crusher arms 94 ar rotated clockwise as they
would be in the icz crushing mode as shown in FIG.
54, the rotation of crusher arm 94 aganst Jrction
washer 112 causes it to rotate and also to rowie barcier
arm 110 in the clockwise direction until the right edpe
154 of hood 150 contacts 2 stop 156 on stalionary
crusher arm 96. Such stopping action may oceur when
the barrier arm 110 is at approximately 43° up from
vertical, or between 7 o’clack and 8 o'clock, 2nd the
friction by waved friclion washers 108 and 112 is large
enough so that barrier arm 110 can hold one or more
pieces of ice that may fall thereon, but not so large as to
prevent or impede slippage of further rotation of rotat-
able crusher arms 94 with barrier arm 11D in that posi-
tion. Accordingly, any ice pizces thar would otherwise
fall through escape passageway 142 during the crushing
mode of operation are held on axial flaps 148 of adjacent
parallel barrier zrms 110 until the next set of rotatabsle
crusher arms 94 rotarz up interleaved therebetween and
carry the ice mece or pieces over the top of shaft 58 for
crushing.

Refernng to FIG. 5B, rotatable crusher arms 94 ro-
tate in the counterclockwise direction in the whole 1ce
piece mode as described hereiofore, and this causes
barrier arms 110 to rotate in the counterclockwise di-
rection until axial flap 148 contacts the verucal edge 158
of stationary crusher arm %6. Accordingly, tn the whole
ice piece mode of operation, barrier arms 110 are ro-
tated counterclockwise out of the whole ice piece pas-
sageway 142 on the left side of shaft 58 so that the
whole ice pieces can drop unaltered to the user's glass as
described heretofore.
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Still referring to FIGS. 54 and 5B, and also to FIG.
2, the size and shape of ice discharge opening 38 was
determined by trial and error experiment so as o opti-
mize the feeding of ice pieces to crusher section 124. It
was desirable that ice pizces feed at approximately the
same rate whether shaft 5B is rotated clockwise or coun-
terclockwise, and that ize pmeces feed fram both the left
and right sides. Further, ice discharge opening 38 is
raised on the left side as shown best in FIG. 5A so that
when barrier arm 110 is in the raised position, ice pisces
are not fed threugh ice discharge opening 38 against the
side of barrier arm 11{. In other words, the shape of ice
discharge opening 38 protects barnier arm 38 so that ice
pieces are not forced axially against it. Before barrier
arm 130 was included in the design of crusher section
124, the l=ft side of ize discharge opening 38 was also
raised so that & Jarger percentage of ice pieces would
feed on the right side thereby reducing the incidence of
whole ice pieces feeding through in the ice crushing
mode of operation. In cne embodiment, the maximum
horirontal dimension of ice dischurge opening 38 1= 4.5
and the maximum vertical dimension is 3.5".

Also, as shown in FIGS. 5A and 5B, shaft 58 is
twisted ar keyhole 1M is oriented so that the rotatable
crusher arm 94 closest front plate 36 aligns with and
rotates with the rib 90 of vane 88. That is, rib 90 aligns
with the center line of the first rotetable crusher arm 94
5o as to optimize the opening through which ice pieces
can feed through ice discharge opening 38 past rotat-
able crusher arm 94 into crusher section 124, As shown
by the phantom poriion of rotatable crusher atm 94 on
the left side of FIG. 5A, the teeth 138 of rotamabie
crusher arm 94 exiend up above rib %0 and therejore
may slightly interfere with the feed of ice pieces into
crusher section 124. Howaver, 1o time the points of
teeth 138 with rib 90 would mean that the smooth side
143 would extend further inte the opening when the
shaft 58 is rotated in the counterclockwise direction in
the whole ice cube mode of operation. In other words,
the angular orientation of the first rotatable crusher arm
94 with respect to rib 90 splits the difference so as not to
unduly interfere with ice feeding in either direction of
Totation.

This concludses the description of the preferred em-
bodiment. It s understoad that the reading of it by one
skilled in the art will bring to mind many alterations and
medifications without departing from the spirit and
scope of the invention. Accardmgly, it is intended that
the invention be limited only by the appended claims.

What is claimed 15:

1. An ice dispenser, comprising:

a receptacie for storing ice pieces, sad receptacle

including a from plate having & discharge opening;
means for discharging ice pieces from said receptacle
through said discharge opening;

means for selectively crushing said ice picces dis-

charged from said receptacle through said dis-
charge opening, said selective ice crushing means
compnsing at least one ice crusher arm mounted {o
a rotatable shaft and at least one stationary crusher
arm,; and

said selective fce crushing means further comprising

means for rotating said shaft and said at least one
shaft mounted crusher arm in a first direction 10
catch and crush discharged ice pieces berween said
ratating arm and said stationary arm and for rotat-
ing said shaft and said at Jeast one shaft mounied
crusher arm in a second direction opposite said first
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direction to permit discharged ice pieces to escape
being crushed.

2. The ice dispenszr recited in claim 1 wherein said
discharging means comprises a lift whesl connected ta
and rotated by said shaft, said lift wheel having 2 collar
and vanes for driving joe picces toward said discharge
opening regardless of the direetion of rotauecn of said
tift wheel.

3. The wce dispeaser rectted in cleim 1 wherein said
ralaling means cOmprises a reversible motar.

4. The ice dispenser recited m claim 1 further com-
prising means connected to said shaft and positicned in
said receptacle for agitating ice pieces in said recepracle
to gravity feed toward said lift wheel

5. An ice dispenser, comprising:

a receptacle for storing ice pieces sad receptacls
having & front plate with a discharge opening;

a rotatable shaft passing through said receptacle and
extending [orwardly through said discharge open-
ing;

means for selectively rotating said shaft in either
direction;

means positicned in said receptacle and rolatably
connected to seid shaft for dispensing ice pieces
thraugh szid discharge opening when said shaft is
rotated in one direction and also when said shaft is
rotated in the opposite direction; and

means positioned in {ront of said front plate and rotat-
ably coupled 1o said shaft for selectively crushing
ice pisces dispensed through said discharge open-
ing when said shaft is rotated in one direction, said
selective crushing means being inoperative for
crushing ice pieces when said shaft is rotated in the
opposite direciion.

6. The 1ce dispenser recited in claim 5 wherein said
selective rotaling means comprises a reversible motar.

7. The ice dispenser recited in claim § wherein said
dispensing means comprises a lift wheel having a cyiin-
drical collar with an cutlet end facing the dischargs
opening and an inlet end, said lift wheel further having
a centrzl axle and at least one vane comprising means
for driving 1ce pieces from said inlet =nd 1o said outlet
end regardless of the direction in which said 1ift wheel
is rotated,

8. The ice dmspenser reciled in claim § wherein said
receptacle has a bottom slope downwardly towards the
front, and said shaft has a porton comprsing means for
agitating ice pieces in said receptacle to gravity feed
them down the sloped bottom to the inlet ead of the lift
whee! regardless of the direction of rotation of the shaft.

9. The ice dispenser recited in claim 5 wherein said
selective crushing means comprises a set of crusher
arms mounted for roration to said shaft,

10. The ice dispenser recited 1 claim % wherein said
selective crushing means further comprises at least one
stationary arm oo one side of said shaft wherein, when
said shaft is rotated in one direction, ice pieces are
caught and crushed between sald roteting erusher arms
and said at least one stationary crusher arm and, when
said shafi is rotated in the oppeosite direction, ice pieces
fall down the opposite side of said shaft where they
escape being caught and crashed.

11. Ap ice dispenser, comprising:

a receptacle for storing ice pleces, said receptacie
including a front plate having a discharge opening
and a bottom sloped downwardly toward the front;

a shaft extending through said recepiacle and passing
forwardly through said discharge opening;
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means far rotating said shaft in a clockwisz direction
and a counterclockwise direction;

a feed section positioned in said receptacle and

mounted for axial rotaton to said shaft for feeding

ice pizces through said discharge opening regard- 3

less of whether said feed wheel is rotated in the
clackwise ar counterclockwise direction;

said shafl having = porticn with a plorality of planar
bends providing a serpentine shape for agitating ice
pieces 1o gravity feed down said sloped bottom to
said feed wheel; and

means positioned in front of said front plate for selec-
tively crushing ice pieces fed through said dis-
charge opening depending on whether said shaft is
rotated clockwise or counterclockwise, said crush-
ing means comprising at least ope crusher arm
mounted for axial rotation to said shaft and a sta-
tonary crusher arm wherein, whea said shaft is
rotated in one direction, ice pieces are caught and
crushed between said crusher arm and said station-
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ary crosher arm and, when said shaft is rotated in
the opposite direction, said ice pieces escape from
being caught and crushed.

12. The method of dispensing ice from an ice dis-
penser having & feed section for delivering ice pisces to
2 chamber having an inlet and a lower outlet including
at least one crusher amm rotatably mounted to a horizon-
2! rotatable shaft and at least one sietionary crusher
arm on one side of said shaft, comprising the steps of!

selectively crushing szid ice pieces by rotating said

shaft and seid shaft mounted crusher arm in one
direction o catch and crush ice pieces between
said respective rotating and stationary crusher
arms, and rotating said shaft and said shaft mounted
crusher arm in the apposite direction to permit sald
ice pieces to fall down the side of said shaft oppo-
site said stalionary crusher arm so as to aveid being

crushed.
* * L3 L3 -
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WATER FILTERING SYSTEM WITH
REPLACEABLE CARTRIDGE FOR A
REFRIGERATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention pertains to the art of water filtering,
sysiems and, more particulazly, to a water Allering systcm
incorporaling a replaceable lller carinidge ussembly parlicu-
larly adapted for use in a refrigerator.

2. Discussion of the Invention

Providing water dispensers and automalic ice makers in
household tefrigerators has become extremely common-
place. In addition, there is a growing lrend towards increas-
ing the purity of all consumed waler. For ai least these
reasons, il has herelofore been proposed in the artl to
incorporate a waler purifying system in a refrigerator n
arder to filter the water supplied 10 a water dispenser and/or
ice maker, Early proposed purilying systems of this type
centered around providing a fillering unil belween the water
supply and the conduil eatering the relrigerator. Thesc
systemns were typically installed by service personncl as
aftermarket add-on units. More recently, 1l has been pro-
posed to incorporate filker assemblies during the overall
manufacturing ol reltigerators, while ultlizing [llers which
can be fairly, readily accessed for replacement dirsctly by
COonSUmers,

In developing an improved waler fillering syslem, many
faclors need 1o be considered, including associated manu-
facturing costs, case ol use, manner of operation and rcli-
ability. Although varicus refrigeraior water fillering assem-
blies are known in the art, many improvements are left to be
made 1o simplily known fillering assemblies while increas-
ing reliability, particularly with respect to the manner and
case in which the filter cartridges can be replaced. Based on
the above, there exisls a need in the arl [or an enhanced
water filtering syslem, particularly a water fillering system
for a refrigerator includmg an improved fller cartrddge
mounting arrangemenl.

SUMMARY OF THE INVENTION

The prescat inveation 15 dirceled to a water filtering
syslem [or a relrigerator, as well as a Gller carlridge useable
therewith. The system is arranged to present the filier
cariridge m a clearly visible and accessible location for ease
of replacemenl by the consumer In the prolerred
embodiment, the relrigerator is provided with a temperature
conlirol housing mounted in an upper rear porlion ol the [resh
fond compartment. The control housing covers a porlion of
a filler mounting head to which the filier cartridge 1s selee-
lively secured Lo complote a water cirenit for the system.

In accordance with a preferred cmbodiment of the
invenlion, the filler cariridge mcludes a housing enclosing a
fillering medium and a stem which projects axially from the
housing for insertion 1nto a port of the mounting head. At
least one mounting lug projects radially outwardly beyond
the stem, with the lug being adapted to interengage with a
suppert elemsnl of the mounting head upon insertion of the
slem inlo the port and al least parlial rolation of the cariridge.
Preferably, the lug and support element include cooperating
camming surfacss which cause the stem to be drawn into the
port upon initial rotation of Lhe cartridge in a Grst direction.
In addition, further camming surfaces are provided between
the cartridge and the mounting head which causes the stem
10 al leas! partially withdraw [rom the porl upon rotation of
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the cartridge in an opposile direction. In the most preferred
form, the additionazl camming surfaces do nol become
interengaged nnt:l the lug is disengaged from the support
¢lement.

In zccordance with another aspect of the invention, the
filtering system further meludes a plup which can be used in
place of the flier cartridge to complete the fluid cirenit
through the mounting heacl. Preferably, the plug 2lso incor-
porates multiple camming surfaces adapted to cooperate
with the mounting head structure 1o enhance the seating and
wilhdrawal of the plug respectively. Addilional objects,
leatures and adwvanlages of the waier filtering sysiem of the
invention will become more readily apparent [rom the
[ollowing detailed description of a preferred embodiment,
when laken in conjunction with the drawings wherein like
reference numerals refer 1o coresponding parts in the sev-
eral views.

BRIEF DESCRIPTION OF THE DRAWINGS

TIG. 1 is a perspective view of a side-by-side refrigerator
mcorporating a fillering assembly constructed in accordance
with the present invention;

FIG. 2 is an exploded view of the filtering assembly of the
nveniion;

FIG. 3 shows a waler filter cartridge incorporated m the
fillering assembly of the invenlion in a disenpaged posilion;

TTG. 4 shows the water filter cartridge of FIG. 3 initially
atlached 1o a filler mounting head,

FIG. 5 illustrates the water filler carindge altached to the
mounting head lollowing partial rotation of the cartndge;

FIG. 6 illusirales (he waler filler cartridpe in a fully
attached position with ihe mounting head,

FIG. 7 illustrales the manner in which the watcr flter
cariridge is disengaged from the mounting head upon rota-
tion of the cartridge; and

FIG. 8 15 a perspective view ol a plug which can be
atlached to the mounting head in place of the water filicr
cartridge ol ihe invenlion.

DETAILET} DESCRIPTION OF THE
PREIERRED EMBODIMENT

With initial reference to TIG. 1, a side-by-side refrigeralor
1s generally indicated at 2. In a manner widely known in 1he
arl, a side-by-side refrigerutor 2 is formed fcom a cabinet
shell 3 1o which is pivotably attached a freezer compartment
side daor § and a fresh [ood compartmenl side doar 7 Side
door 7 is shown open to sxpose a fresh food compartment 8
defined within cabiner shell 3. I'tesh food compartment side
door 7 supporis a plurality of wvertically spaced shelves
11-14 and is also preferably provided with a dairy compari-
menl 16. In a preferred embodiment, fresh food compart-
meal 8 15 [ormed from an integral liner 20 having apposed
side walls 22 and 23, a rear wall 26 and 1op and bottom walls
28 aml 29 Secured lo rear walls 26 by means ol mechanical
fasteners (not shown) are a pair of lalerally spaced and
vertically extending rails 32 and 33 that adjustably suppart
valious vertically spaced shelves 35-37, as well as a shell
supporting bin assembly generally indicated ai 39,

Also shown mounted within fresh food compartment & at
lop wall 28 is a temperature conirol unit 43. Temperature
coniral unit 43 is preferably molded of plastic and includes
upper and lower slidable temperature control members 46
and 47 which can be used by a consumer Lo adjust Lhe
temperatures within sicde-by-side refrigeralor 2 io preferable
levels. As also shown in this fgure, [feezer compartment
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side door § is preferably provided with a dispensing unit 50
which can be nsed 1o selectively dispense cither waler or ice
In general, the above-deseribed structure of side-by-side
refrigerator 2 is known in the art and does not form part of
the present invention Instead, this description is provided
for the sake of complelencss. The present invention is
particularly directed to the incorporation of a water filtering
systemn for use in purifying waler supplied, cither directly to
dispensing unit 50 or to an automatic ice maker. The present
invention is also directed to a replaceable filter, generally
indicaled at 55 in FIG. L, which forms parL of the waler
filtering systemn of the present invention. As shown, filler
cartridge 55 preferably projecis downward from within the
housing of temperature control unit 43 al a central rear
parlicn of fresh food compartment 8. This location is
utilized in accordapce with the preferred embodimenl to
provide a readily visible and easily accessible filter cartridge
55 that can be teplaced by a consumer as needed.
Reference will now be made to FIG. 2 in detailing the

overall companents and thewr inlerconnections for the water

filtering system of the present invention. Tn accordance with
the preferred form of the mwvention, a water supply {not
shown) is aitached lo refrigeralor 2 at dual valve 76 More
specifically, dual valve 76 includes an inlet 78 for attach-
ment of the supply line, as well as first and second qutlets 8t
and 81. Dual valve 76 is attached 1o refrigeralor 2 by means
of bracket 83 and preferably constitutes a solenoid-lype
valve having electrical canneclors 86 and 87 which can be
ulilized ko {nidly interconnect inlel 78 fo one or mare of the
first and second outlets 80 and 81 in the manner which will
be described mare fully below Outlets 80 and 81 are
respectively commected o first and second water delivery
{ubes 89 and 90, preterably through the use of compression
nuts 90 and 92. First and second water delivery tubes 8% and
90 converge by mears of a Y-connector 95 inle a common
water delivery lube 98 Tube 98 has a terminal end 100 that
is connecled (o a waler inlet 102 of a filter castridge
mounting head 105 through a connector 106

Tilter cartridge mounting head 105 is used 1o support filter
carlridge 35 and therefore it is preferably mounted such thal
at least a portion of the housing of temperature control unit
43 encloses filter cartridge mounting head 105, In any cvent,
mounling head 105 includes a main body 108 which s
preferably injcction molded of plastic and attached (o a
bracket 110 by mcans of various screws 112. In additicn Lo
water inlel 102, mounting head 105 has sssocialed therewith
a water outlet 115 Lo which is altached a tube 117 by means
of an elbow conneclor 11%. The manner in which water flows
through meunting head 108 from tube 98 to tube 117 will be
detailed more fully below. An opposing end of iube 117 is
copnected (hrough a filling 123 10 an mlet port 124 ol a
dispenser valve 125. Dispeaser valve 125 includes a first
outlel 126 which 1s connected through a conduit 128 that
loads to a water lank 131, In a manner known in the art,

water tank 131 is preferably mounted within fresh food s

compartmenl B, such as al lower rear portion Lhereof.
Since both valves 76 and 125 are preferably located
outside of {resh [pod compartmest B, conduit 128 has
positioned therealong a spacer 133 that exlends through liner
20 1o permil sealing around conduit 128 during the injection
molding of foamed insulation within cabine! 3 in a manner
widely known in the arl. For additional scaling purposcs,
seals 136, 137 and 139 arc also provided. Seal 139 15
actually associated with a ube 142 that leads from water
tank 131. More specifically, tube 142 includes a first section
143 that is interconnected to a second section 144 through a
connector 145. Second section 144 of tube 142 direclly leads
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to the fountain of water dispensing unit 50. Dispenser valve
125 also includes a second outlet 148 to which 1s attached a
tube 149 that leads to a nozzle 153, More specifically, lube
149 is attached to nozzle 153 by means of a clamp 155 and
nozzle 153 is utilized o provide a flaw of water to an ice
maker generally indicated at 158.

Wilh this arrangement, water supplied 1o refrigerator 2 is
fArst delivered o valve 76. Whether ice maker 158 or he
Fountain associated with dispensing nnit 50 requires water
will determine which side of dual valve 76 is actuated,
(hershy conlreliing the conmeclion between (he firsl and
second water delivery tubes 89 and 90 with the flow into
inlet 78. As will be discussed more fully below, mounting
head 105 would normally have filier cartridge 55 attached
thereto, such that water would flow into inlet 102 through
common lube 98, would be forced to flow through filter
cartridge 55 and would be delivered Lo a water ouliet 115
The filtcred water would then be delivered through tube 117
to dispenser valve 125 which would regulale whelher the
water would flow to water tank 131 and then dispenser unil
30 or 1o ice maker 158,

At this point, it shonld be realized that two valves 76 and
125 are ulilized 1o control lhe flow of water in Lhe overall
waler cirenit. These multiple valves are ulihzed in order to
separate the elecincal nodes and allow the water to flow 1o
ils desired source. However, lhere are variaus other types of
water cirenit arrangements which could be devised to per-
form this fancton, such as wiilizing a valve in place of dual
valve 76 which has a single input and oulpul in combination
with dispenscr valve 125. The discloscd cmbodiment is
prelerred since a single signal received from either Lhe
dispenses unit 50 or wce maker 158 can be used to control
both valves 76 and 125 such that the water is routed in the
desired path. In any case, all of thc water for cither the
dispeasing unil 30 or icc maker 158 is directed lhrough
mounting head 103 and, so long as the comsumer has
attached a suitable (iher cartridge 55, the purity ol the water
delivered cither 1o dispensing unit 50 or fce maker 158 will
be enhancad

A particular aspect of the presenl invention is lhe con-
slruetion of filler cartridee 55 and the manner in which il is
assembled and disassembled from mounting head 105. Rei-
erence will now be made io FIG. 3 m detailing the prelerred
construction of both [ilier carlridge 35 and mounting head
105, As shown, mounting head 105 includes a base plate 165
which 1s formed with a central, [iller stem recciving port
166. Projecting downwardly al spaced circumferential posi-
tions from basc plaic 165 s a pair of arcuate support
elements 167 and 168. Smce Lhe preforred construclion of
cach of the support elements 167 and 168 is identical, the
preferred construction for support clement 167 will now be
described in detail and it is to be understood (hat a corre-
sponding structure is preferably ntilized for support element
168. Support elemment 167 is actually defined by a substan-
tially vertical, arcuate side wall 170 which projects down-
wird [rom base plale 165, as well as u radwally, inwardly
projecting fange 172. With this construction, flange 172 is
located in a plane below base plale 165 such (hat & mounting
channel 174 15 defined therebetween. At the enirance 1o
meunling channel 174, flange 172 is [ormed with & ramp
portion 177 ibat leads to a ceniral portion 179 and an
upstanchng abutment stop 181,

On the other hand, filler cartridge 55 mchudes a bousing,
188 having an upper surface portion 190. Above surface
portion 190 15 pravided 2 mouating projection 393 ihat
includes a pair of apposed, radially outwardly extending
lugs 195 and 196. In a maoner analogous to support ele-
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ments 167 and 168, each of lugs 195 and 196 are corre-
spondingly constructed such that the preferred construction
for a lug 1%5 will now be described in detail and 1t is to be
understood that Tug 196 has a corresponding construction.
Lug 195 meludes a leading edge 198 thal is preferably
chamfered or tapered at 200. Tilier cartridge 58 also includes
a stem 202 which projects axially above mounting projec-
tion 193. Stem 202 is provided with a pair of apposed fluid
entry porls, one of which is shewn at 205, formed in a
reduced diametrie central portion 208. Axially spaced in
opposing directions from central portion 208, stem 202
includes enlarged diametric portions 211 and 212, each of
which is formed with an annular groove within which 1s
seated a respective O-ring 214, 215, As clearly shown in this
figure, stem 202 i3 also formed with 2 lerminal, upper port
217. Filter cartridge 55 is further preferably provided with a
projection 220 that exiends upward from upper surface
portion 190 and radially from mounting projection 193. As
clearly shawn in this figure, projection 224 is provided with
a slaping surface 222 which tapers in a direction substan-
tially corresponding to that of leading edge 198. Tn the most
preferred form of the invention, 1wao such projections 220 are
provided al circumferentially spaced posilions from both
each other and lngs 195 and 196,

With thns construction, a consumer can manually grasp

filler cartridge 55 and msert stem 202 into receiving port 166
of mounting head 105 with lugs 195 and 196 being cireum-
ferentially positioned berween suppori slements 167 and
168. In other words, upon initial attachment ol filter car-
tridge 55 to mounting head 105, filtcr cartridge 55 will be
arranged relative to mounting head 105 in the mannct
gencrally llustrated in FIG. 4. In achieving this position, it
should be reahized that O-rings 214 and 215 creale some
resistance to fill insertion of stem 202 within receiving port
166. Therelore, nnless filler carlnidge 55 is axially lorced Lo
cause mounting projection 193 to abut basc plaie 165, 1here
will likely be a certain ax1a] gap belween mounling projec-
tion 193 and base plate 165. Howevar, upon initial rotation
of filter carlridge 55 relative to mounting head 103, the
leading edge 198 of each lug 195, 196 will cam with a ramp
177 of a respective support element 167, 168 whrch will
aulomatically cavsc filier cartridge 55 1o be axially drawn
towards basu plate 165 (sve F1G. 5). In olher words, upon
initial rotaticn of filter cartridge 55 in a first direction, stem
102 will be fully drawg inlo receiving port 166. Thereafter,
filter cartridge 55 can be continually rotated in the same
direction as lugs 195 and 196 are farlher received within
respeclive mounting channels 174 until abutment stops 181
are engaged (see FI1G. 6). This represenis the fully sealed and
lecked position for filter cartridge S5. In 1his position, water
flowing into water inlet 102 of mouating head 105 will be at
a location corresponding to reduced diametric central por-
tion 208 such that the waler will be caused to flow into
opposed enlry parls 208 of flter cartridge 55. The water will
then flow into housing 188 for purificalion as il flows
through a [ltering medium and then oul upper port 217,
Since upper port 217 is in fluid communication with water
cutlet 115, the filtercd water can then flow thraugh mbe 117
to dispenser valve 125.

As indicated above, G-rings 214 and 215 provide some
resistance 10 (he full insertion of stem 202 within receiving
port 166. When il is desired to remove or replace filter
cartridge 55, a similar resistance is also encounicred.
Actually, given pressures acting on at least central poriion
208 within mounting head 105, even pgreater forces resisting
removal of filter cartridge 55 can be encountered. Although
these [orces can be overcome by a grealer axial downward
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torce being exerted on (he filter cartridge 55, such an exerted
force could damage the mounling of bracket 110. However,
in accordance with the present invention, ihe interaction
between filter cartridge 55 and mounting head 105 during
relative rolation advantageously assists in the removal of
filler cartridpe 55 More specifically, as filler cariridge 55 is
moved fram the fully locked position of FIG. 6, through the
partially locked position of FIG. 5 and then to the position
of FIG. 7, the sloping surface 222 of sach projection 220will
cam with a respective support element 167, 168 1o cause
filler carlridge 55 1o be axially shilted away [rom base plale
165 such that stem 202 of filter cartridge 55 aulomatically
becomes partially withdrawn from recerving port 166 upon
lhe simple rotation of flter carlridge 55

Although a preferred embodimment for the structure and
mounting of filter cartridge 55 has been described, it should
e recognized that there are various other types of camming
arrangements which could be readily utilized 1o enhance the
axial shifting of filter carlridge 55 relative to mounting head
105 upon rotating of filler cartridge 55. Por insiance,
allhough lugs 195 and 196, as well as projections 220, are
preferably provided on filter cartridge 55 and support ele-
ments 167 and 168 ace formed as parl of mounting head 145,
the position of these elements arc mierchangeable and could
be readily reversed. At this poini, il is sicoply imporiant o
note the ability of the mounting arrangement o provide for
the axial shifting of filler cartddge 55 relalive to mounting
head 105 upon rotalion of filler cariridge 55 in either
direction. This axial shifting is particularly advanlageous
during the removal of filter cartridpe 55 and is considered 1o
represent a significan! advanlage over lhe known pnor arl.

Based on the above description, il should also be realized
thal movnting head 105 doss not wncorporate any compli-
caled interpal valving striclure that would need o be
activaled upon positioning of slem 202 wilhm receiving porl
166 Therefore, with Lhis system, it would be possible for
waler to fow out of receiving port 166 of mounting head 105
if doors 8 and 7 of refrigerator 2 were closcd and dispenser
unit 50 and/ar ice maker 158 signal the need for waler in the
absence of filter cartridge 55. In case another filter cartridge
55 15 not readily available for replacement purposes, ihe
overall filtering system of the present invention also con-
templales the utilization of a plug such as thal shown at 225
in FIG. 8. In general, plug 225 is adapted to be mounted to
head 105 in a manner dirzctly analogous Lo that described
above with respecl 1o filler cartridge 55 and therelore
includes corresponding mounting structure. I'or at least
these reasons, common reference mumerals have been uti-
lized in FIG. 8 and the reiteration of this structure will not
be prescnted here. However, it should be noted that plug 225
is provided with an clongated 1ab 227 which can be grasped
by a wser for mounting of plug 225 to mounting head 105.
In addition, since plug 225 is only mtended Lo close oll
receiving port 166 and not to divide any How path between
waler inlet 102 and water oullet 115, plug 225 includes a
stem 229 which 1 actually shorter lhan siom 202 and which
incorporales a single (Q-ring 231. More importanily, plug
225 includes correspondmg lug and projection structure
such that the axial shifling of stem 229 mto and out of
receiving port 166 upon rotation of plug 225 is performed in
1 manner directly corresponding to that described above
with respect to filler cartndge 55.

Based on the above, it should be readily apparent that
various changes and/or medifications can be made to the
present invention without departing from the spinl thereof
For instance, although described with relerence to use in a
side-by-side refrigerator, the Alterning system and cartridge
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of the invention could be used in various environments, as
well as dilferent style refrigerators. Tn any eveat, the inven-
uon is only intended ia be limited by the scope of the
following claims.

We claim:

L Ie a relrigerator incorporaling & system lor filtering
waler delivered 10 at least one of 2 waler dispenser and an
ice maker, a waler filler assembly comprising:

a mounting head having a waler inlel adapted 1o be
connecled to a [resh waler supply, a waler oullet
comnected to at least one of a water dispenser and an ice
maker, a filter stem receiving porl fleidly interposed
between the water inlet and the waler outlet, and at least
one support element; and

a water filler cartridge adapled to be replaceably attached
o the mounting head to Ouidly interconnect the water
inlet and water outlet, said water [ilter cartridge includ-
ing: a housing for enclosing a filiering medium with
said housing having an upper surface portion; a slem
projecting axially away from the upper surface portion,
said stem being adapted to be inserted inlo the port of
the mounting head and being provided with at leasl one
OQ-ring, at a position spaced from the upper surface
portion of the housing, for crealing a seal between the
stem and the port; at leasl one mounting lug projecling
radially outwardly beyond the stem, with the mounting
lug being inlerengaged with the supporl element of the
mounting head upon insertion of the stem in the port
and al least partially rotating the housing relative 1o the
mounting head; a first cam element adapled to inleren-
gage with the mounting head (o draw the stem within
the port upon rotation of the housing relative to the
mounting head in a first direction, and a second cam
element adapted ta interengage with the mounting hsad
1a withdraw the stemn from within the porl upon rolution
ol the housing relative 1o the mounting head in a second
direction.

2. The water filter assembly accorditg 1o claum 1, whersin
the second cam element js located physically closer to the
upper surlace of the housing than ihe first can elemenl.

3. The water filter assembly according to ¢laim 2, wherein
the sccond cam clement projects direetly from the upper
surface porlion.

4. The waler fller assembly according (o claim 1, wherem
the first cam clemenl is efreumferentially oftsct relative to
the second cam elemenl.

5. The waler filter asscmbly according 1o claim 4, wherein
each of the lirst and sccond cam elemenls meludes a sloping
surface portion, with the sloping surface portions of Lhe first
and second cam clements tapering in & commeon direclion.

6. The water filter assembly aceording to claim 1, wherein
the second cam clement is positioned relative to the at least
ome mounting lug such that the second cam elemcnt is
adapted to engage the mounting head following disengage-
ment of the meunting lug with the support clement.

7. The waier Aller assembly accordmg ta clam 1, wherem
the first cam element is formed al an end section of the al
least one mounting lug,

8. The water filter assembly according to claim 1, further
comprising:

a pleg, having an associated stem and mountng lug,
adapted 1o be sclectively attached 10 the mounting head
in place of the filter carindge.

9. The water filier assembly according 1o claim I, wherein
the refrigerator includes a [resh fond compartment within
which is mounfed a temperature control liousing, said tem-
perature contrel housing covering at leasl a portion of the
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mounting head while the filter cariridge is visually exposed
below the lemperalure control housing.

10. A water flter cartridge For replaceable attachment o
a mounting head of 4 water filtering system comprising:

a housing for enclosing a filtering medium, said housing

including an upper surlace porlion;

u slem projecimng axially away from lhe upper surface
porlion, said slem being adapted 1o be inserted into a
port of the mounting head through which water lows lo
be purified, said stom being provided wilh a1 least one
O-ring, at a position spaced from the upper surface
pertion, for crealing a seal between the siem and
mounling head,

al least one mounting hug projecting radially outwardly
leyoud the stem, said at least onc mounting Iug being
adapted to interengage with a supporl element of the
mounting head upon insertion of the stem in the port
and at least partial rotation of the housing relalive Lo the
mounting head,;
first cam clement adapted lo interengage with the
mounting head 1o draw (he stem willin the port upan
rotation of the housing relalive o the mounting head in
a first direction, and
second cam elemenl adapled (o interengage wilh the
mounting head to withdraw the siem from within the
port upon rotation of the housing relative 1o the mounl-
ing head m a second direction

11. The waler filler cartridee according 1o claim 10,
wherein ihe second cam element 1s located physically closer
to the upper surlace of the housing (han the first cam
¢lement.

12. The waler flter cartridge according lo claim 11,
wherem the second cam element prajects dircetly from the
uppcer surface portion.

13. The water filter carlridge according to claim 10,
wherein (he firsl cam element is cireumlerentially ofllset
relative lo the second cam element.

14. The waler flter cartridge according to claim 13,
wherein each of the first and second cam clements includes
a slaping surface portion, with the sloping surface portions
of the first and second cam elements tapering in 2 common
direclion.

15. The water filter cartridge according 1o claim 10,
wherein the second cam elemcnt is positioned relative (o the
at least onte mounting lug such that the second cam slement
is adapied (o engage the mounling head following discn-
gagemenl of the mounting lug with the suppart element.

16. The water filler cariridge according o claim 10,
wherein the first cam element is formed at an end section al
the at least one mounting Iug.

17. A method of replacing a filier cartridge ol a refrig-
eralor water filtering system comprising:

manually rolating the filter cariridge relative to a mount-
ing bead of the water fillering system to cause a
maunting lug of the filler cartridge to become disen-
gaged from a suppori clement on the mounting head;

continuing ta rotate the filter cartridge while a camming
action between Lhe filter cartridge and the mounting
head cuuses the filler cariridge 1o be axually shlted
relalive to ithe mounting head and a stem portion of the
filler cartridge 1o become at least partially withdrawn
(rom wilhir a filler port [ormed in the mounting head;

axially removing lhe filter carridge fram the mounting
head,

positionmng o new Aller carlridge with an axial slem
portion. projecling into the [ilter port of the mounting
head, and

rolaling the new fiiter cartridge Lo interengage a mounting
lug thereol with the support element of ithe mouniing
head.

m
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i8. The method according to claim 17, further compris-
mg: axially drawing the stem portion of the new filter
cariridge into the filter port during rotation of the new filter
cartridge through a camming action between Lhe filler car-
tridge and the mounting head

19. The method according to claim 17, further compris-
ing: causing the filter cartridge to axially shift relative to the
meunting bead through the camming action only following

10

complete disengagement between the mounling lug and the
supporl element.

20. The method according lo claim 17, further compris-
ing; sclectively connecting a plug to the mounting head in
place ol a [iller cartridge.



