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(54) ON PREMISE WATER TREATMENT (57) ABSTRACT 
SYSTEM AND METHOD 

_ A Water treatment method uses a removable, disposable 
(76) Inventors: George Hester’ Brussels (BE); Wllly cartridge having an internal mesh structure. A disposable 

Van Esch> Penenberg (BE) heater heats Water fed to the cartridge. Precipitated solids 
collect on the mesh surface provided temperature and resi 
dence time are appropriately maintained. The heat breaks 
doWn the bicarbonate hardness of the Water thereby depos 
iting carbonates on the mesh surface and heavy metals Will 
be codeposited due to the resultant change in pH. The 
cartridge has a head-space for collecting entrained gases 
such as volatile organic compounds, chlorine and air. Water 
sterility is achieved by heating the Water over an appropriate 
period of time. Turbidity is removed Within the cartridge due 
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22 F1 (12 M 11 2001 controller and by a ?lter provided at the outlet of the 

( ) 1 e ay ’ cartridge. The ?lter Will become blocked When bicarbonate 

Related US Application Data hardness is carried over forcing a user to replace a spent 
cartridge. Heat economy and a cool treated Water outlet 

(62) Division of application NO_ 09/373,950, ?led on Aug stream are secured by use of a heat exchanger. Water is fed 
13, 1999, HOW pat No_ 6,264,830_ from the cartridge, through an intercooler and the heat 

exchanger to a storage tank. Water in the storage tank is kept 
Publication Classi?cation out of contact With air by a movable barrier. Eventually, the 

Water is fed from the storage tank to a dispenser and can 
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210/257.1 system. 
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ON PREMISE WATER TREATMENT SYSTEM AND 
METHOD 

FIELD OF THE INVENTION 

[0001] The present invention relates to a Water treatment 
system and method for use in a post-miX beverage dispenser. 

BACKGROUND OF THE INVENTION 

[0002] In some locations, Water sterility is a health issue, 
and restricts the use of on premise beverage preparation 
machines (generally referred to as “postmiX” equipment). 
Where Water is to be used in beverage preparation, excessive 
bicarbonate hardness is undesirable, since it reduces the 
acidity of the beverage and affects taste. Volatiles in Water, 
such as organics and chlorine also can have an affect on its 
taste. Particularly hologenated organics (tri-halomethanes, 
generally described as THMs) have recently given rise to 
consumer concerns and regulatory restriction. Suspended 
matter and turbidity reduces the quality of Water both When 
consumed alone, and on miXing to produce a beverage. 
Finally, in certain locations, consumers have also shoWn 
concerns regarding the heavy metal content of Water, and 
this too has been the subject of legislation in some countries. 

[0003] Dissolved air in raW Water, although not in itself a 
Water quality aspect, can reduce the effectiveness of carbon 
ation in post-miX equipment, and make dispensing dif?cult 
due to foaming. A means of deaerating Water is advanta 
geous for such equipment. It is noted that Water deaeration 
is alWays carried out prior to carbonation in bottling and 
canning plants. 

[0004] Therefore, a simple method for in-house, or 
instore, removal of microbiological contamination, bicar 
bonate hardness, volatile organic compounds (VOCs)— 
particularly THMs—as Well as chlorine and heavy metals, is 
important for meeting certain consumer concerns, raising 
the quality of drinking Water in some locations, and improv 
ing the taste of on premise prepared beverages in certain 
outlets. Additionally, deaeration of Water is highly desirable 
for post-miX outlets, and can lead to reduced foam on 
dispensing and better beverage quality. HoWever, on 
premise Water treatment systems must meet the folloWing 
criteria: 

[0005] LoW cost of original equipment; 

[0006] High reliability in absence of technical moni 
toring or controls; 

[0007] All the above-stated quality criteria (i.e. ste 
rility, bicarbonate hardness, chlorine, THMs/VOCs, 
turbidity, heavy metals and desirably, deaeration); 

0008 Sim le, convenient, safe 0 eration b non P P y 
quali?ed people (i.e. in-store or in-home); 

[0009] LoW cost of maintenance and operation; and 

[0010] LoW space-utiliZation. 

[0011] Currently available systems for use in-home and/or 
in-store do not meet all the quality and other criteria. Such 
systems include carbon ?ltration systems. These systems 
only address chlorine and VOCs/THMs, but organics are 
effectively removed only When the ?lter is regularly main 
tained. When maintenance is poor, such devices can actually 
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act as biological contaminators. Thus, carbon ?ltration sys 
tems can cause problems in one area While inadequately 
addressing other areas. 

[0012] Another conventional system uses reverse osmosis. 
Such a system addresses bicarbonate hardness, heavy metals 
and microbiological contaminants only. Reverse osmosis 
systems require signi?cant maintenance. Moreover, VOCs/ 
THMs are not treated and these together With chlorine, can 
actually damage the reverse osmotic membrane and reduce 
its effectiveness. 

[0013] Simple ion-exchange systems are also knoWn. 
These systems normally address only bicarbonate hardness 
or, if more complicated, the total metal and salt content of 
Water. HoWever, these systems need regular maintenance 
such as the regeneration of the ion-exchange resin. If such 
maintenance is not carried out, these systems can actually 
produce treated Water of Worse quality than untreated Water. 
Chlorine is untreated and can damage the ion-exchange 
resins in these systems. Moreover, VOCs/THMs are 
untreated and microbiological contaminants are not only 
untreated but may actually be signi?cantly increased due to 
microbiological groWth on the resin. 

[0014] Simple ?ltration has been used Where turbidity is a 
Water quality issue. Such ?ltration addresses this criteria 
only, and can increase microbiological contamination if not 
regularly maintained. 

[0015] Water steriliZation systems using chemicals are 
knoWn. Such systems address only the microbiological 
contaminant criterion and need careful maintenance to 
ensure that chemicals cannot pass into the treated Water. 

[0016] None of these above-mentioned conventional sys 
tems are easily maintained by the non-expert user. More 
over, all of these systems have signi?cant penalties if the 
user fails to carry out proper maintenance. Although none of 
the above-mentioned systems meet the Whole set of quality 
criteria discussed, all but the simplest and least reliable are 
costly both to buy and maintain. 

[0017] US. Pat. No. 4,844,796 to Plester teaches the 
principles of heat treating Water. This system, hoWever, 
includes carbon and sand ?ltration in a ?rst cartridge section 
and further ?ltration and an activated carbon screen in a 
second cartridge section. It is desired to avoid such ?ltration 
and to eXpand the Water treatment quality criteria. 

SUMMARY OF THE INVENTION 

[0018] Accordingly, it is a primary object of the present 
invention to provide an improved method for treating all the 
Water quality criteria named (i.e. microbiological contami 
nation, bicarbonate hardness, VOCs/THMs, chlorine, tur 
bidity and heavy metals). 
[0019] It is a further object of the present invention to 
provide a method Which is simple, cheap, compact, involves 
loW and non-expert maintenance and has no Water quality 
risk if the user does not properly maintain the system. 

[0020] In this regard, it is a further object of the present 
invention to provide a method Wherein the user is forced to 
take steps to maintain the system. 

[0021] A further object of the present invention is to 
provide a method Wherein the apparatus remains hot until 
treatment is completed to thereby avoid microbiological 
recontamination. 
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[0022] These objects are also ful?lled by a method of 
treating Water for use in a post-miX beverage dispenser 
comprising the step of providing a housing having a collec 
tor, an inlet, an outlet and a head-space. The housing de?nes 
a Water treatment chamber and receives Water through the 
inlet. The method further comprises the steps of heating the 
Water in the Water treatment chamber for a predetermined 
period of time to break doWn bicarbonate hardness in the 
Water and providing a collector on Which precipitates from 
the Water can be deposited. Gases disentrained from the 
Water are collected in the head-space of the housing and 
released from the housing, and Water from the outlet is 
received in a storage tank. The method further comprises the 
step of keeping the Water stored in the storage tank out of 
contact With air or other gases in a headspace of the storage 
tank by providing a collapsible Water chamber including a 
movable hermetic barrier contacting the Water in the storage 
tank and capable of folloWing changes of Water volume in 
the Water chamber. 

[0023] Moreover, these objects are ful?lled by a method of 
treating Water for use in a post-miX beverage dispenser 
comprising the steps of introducing Water into a housing, the 
housing having a collector and a headspace and heating the 
Water in the housing to break doWn bicarbonate hardness in 
the Water. Carbonates are deposited on the collector and 
heavy metals are codeposited on the collector due to change 
in pH of the Water. The method further comprises the steps 
of collecting gases disentrained from the Water in the 
head-space of the housing and maintaining the Water in the 
housing for a predetermined period of time. The Water is 
heated during at least the predetermined period of time. The 
Water is then supplied from the housing to a storage tank and 
the Water stored in the storage tank is kept out of contact 
With air or other gases in a headspace of the storage tank by 
providing a collapsible Water chamber including a movable 
hermetic barrier contacting the Water in the storage tank and 
capable of folloWing changes of Water volume in the Water 
chamber. 

[0024] A method for satisfying these and other objects 
further comprises the step of introducing Water into a 
housing or cartridge, the housing having a collector and a 
?lter. The ?lter has a shorter useful life than the collector. 
The Water is moved through the housing With the Water ?rst 
?oWing through the collector and then through the ?lter. The 
method further includes the step of heating the Water in the 
housing to break doWn bicarbonate hardness in the Water 
thereby depositing carbonates on the collector. The carbon 
ates gradually reduce proper functioning of the collector. A 
condition of the ?lter Which changes as a function of the 
depositing of said bicarbonates thereon Which Will eventu 
ally block the How of Water through the ?lter is monitored. 
The collector Will only partially be blocked When the ?lter 
is completely blocked such that Water could ?oW through the 
collector but the How of Water through the collector is 
prevented by the blocking of the ?lter. This blocked ?lter 
Will therefore signal the need for maintenance of the col 
lector. 

[0025] According to another embodiment of this inven 
tion, a system for treating Water comprises a Water submers 
ible heater disposed in a housing along With a solid precipi 
tate collector. More particularly, the system comprises a 
housing de?ning a Water treatment chamber and having a 
Water inlet for receiving untreated Water and a Water outlet 
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for discharging treated Water, the Water submersible heater, 
and the collector. The Water submersible heater is disposed 
in the housing so that the heater is in direct contact With the 
Water in the housing and the heater heats the Water suf? 
ciently to convert dissolved impurities in the untreated Water 
to solid precipitates and gases. The collector is disposed in 
the housing for collecting the solid precipitates deposited 
from the Water. Suitable Water submersible heaters including 
an electrical heater. Desirably, the housing, collector, and 
heater form a disposable unit Which can be disengaged from 
the system and replaced. 

[0026] This invention also encompasses a method for 
treating Water comprising feeding untreated Water into a 
Water treatment chamber de?ned by a housing through a 
Water inlet in the housing, heating the untreated Water fed 
into the Water treatment chamber With a Water submersible 
heater disposed in the housing, collecting the solid precipi 
tates deposited from the Water onto a collector disposed in 
the housing, and discharging treated Water from the housing 
through a Water outlet in the housing. 

[0027] This invention also encompasses an embodiment 
Wherein the polishing ?lter of the Water treatment and 
system is a polyester Wool ?lter. The polyester Wool ?lter is 
relatively inexpensive and performs Well. 

[0028] According to still another aspect of this invention, 
a system for treating Water is provided comprising a housing 
de?ning a Water treatment chamber and having a Water inlet 
for receiving untreated Water and a Water outlet for discharg 
ing treated Water, a heater for heating the Water in the 
housing suf?ciently to convert dissolved impurities in the 
untreated Water to solid precipitates and gases, a collector 
disposed in the housing for collecting the solid precipitates, 
a Water cooler for receiving treated Water from the housing 
Water outlet, and a fan for forcing air pass the Water cooler 
to cooler the treated Water in the Water cooler. More par 
ticularly, the system for treating Water further comprises a 
gas outlet for discharging the gases from the housing and a 
condenser for receiving the gases discharged from the gas 
outlet. The fan is position for forcing air past the condenser 
to cool the gases in the condenser. This invention also 
encompasses the corresponding method Wherein air is 
forced past a Water cooler in a Water treatment method to 
cool the treated Water in the Water cooler. 

[0029] According to yet another aspect of this invention, 
a system for treating Water is provided comprising a visual 
display for indicating a status of the system. Desirably, the 
visual display comprises a plurality of lights for indicating 
the status of the system and is capable of indicating a 
plurality of possible statuses of the system. The statuses 
include the level of Water in the housing, the level of Water 
in the reservoir, the level of precipitate blockage in the ?ne 
?lter of the system, the Water discharge status, the system 
cooling status, and the system poWer status. 

[0030] More particularly, the visual display of this inven 
tion indicates When the Water in the housing is beloW a 
predetermined level, When the Water in the housing is above 
a predetermined level, When the Water in the reservoir is 
beloW a predetermined level, When the housing discharges 
treated Water, and When the Water in the housing is beloW a 
predetermined temperature. 
[0031] Further scope of applicability of the present inven 
tion Will become apparent from the detailed description 
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given hereinafter. However, it should be understood that the 
detailed description and speci?c examples, While indicating 
preferred embodiments of the invention, are given by Way of 
illustration only, since various changes and modi?cations 
Within the spirit and scope of the invention Will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF DRAWINGS 

[0032] The present invention Will become more fully 
understood from the detailed description given hereinbeloW 
and the accompanying draWings Which are given by Way of 
illustration only, and thus are not limitative of the present 
invention, and Wherein: 

[0033] FIG. 1 shoWs the basic apparatus used With the 
method of the present invention; 

[0034] FIG. 2 shoWs an alternative arrangement for the 
product Water storage tank of the present invention; 

[0035] FIG. 3 shoWs an alternative control system using 
electrical heating; 

[0036] FIG. 4 shoWs an alternative gas heating system of 
the present invention; 

[0037] FIG. 5 shoWs a reduced scale, perspective vieW of 
a cartridge used in the present invention; 

[0038] FIG. 6 is a perspective vieW of an alternative Water 
treatment system made in accordance With an embodiment 
of this invention; and 

[0039] FIG. 7 is a diagram of the visual display and 
control system of the Water treatment system illustrated in 
FIG. 6. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0040] Referring in detail to the draWings and With par 
ticular reference to FIG. 1, the apparatus of the present 
invention is shoWn. This apparatus includes a removable/ 
disposable housing or cartridge 1 having a mesh structure 2 
and a ?oat valve 3. The interior of cartridge 1 forms a Water 
treatment chamber. The mesh structure 2 can be metal or 
plastic. The mesh structure 2 acts as a collector means 
through Which Water ?oWs as Will be described beloW. 

[0041] Optional baffles 4 may be provided in the mesh 
structure 2 in cartridge 1. These baf?es 4 guide the Water 
along a tortuous path from one end of the cartridge 1 to 
another as indicated by the arroWs. The baffles 4 can be 
either metal or plastic and Will ensure good distribution, 
avoidance of short-circuiting and good particle settling. 

[0042] In FIG. 5, the toroidal shape of cartridge 1 can be 
seen. In other Words, the cartridge 1 has a cylindrical shape 
With a longitudinal cavity 5. This cavity 5 is shoWn as 
terminating Within the cartridge 1, but this cavity 5 could 
extend completely through the cartridge 1. 

[0043] As FIG. 1 shoWs, cartridge 1 is heated by an 
internal heater 6 or an external heating-mantle 6a (as indi 
cated in dotted lines). The internal heater 6 is inserted into 
the centrally located cavity 5. While cartridge 1 is dispos 
able, the internal heater 6 or heating-mantle 6a acts as a 
permanent heating means. The cartridge 1 is insertable on or 
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into either of these heaters and is readily removable there 
from. It is contemplated that only one heater 6 or 6a Will be 
used; hoWever, both heaters can be used, if necessary. The 
external heating-mantle 6a can surround all of the generally 
cylindrical cartridge 1 or only a part of this cartridge. Of 
course, other heating arrangements should be readily appar 
ent to those skilled in the art. 

[0044] Internal pipes are arranged Within the cartridge 1. 
These pipes includes inlet pipe 7 Which ducts incoming 
untreated Water to the base of cartridge 1. An outlet pipe 8 
ducts the treated Water from the top of the cartridge 1. These 
pipes 7 and 8 can respectively be considered as a Water inlet 
and a Water outlet to the Water treatment chamber in car 
tridge 1. 

[0045] The cartridge 1 is located Within the apparatus by 
a removable head 9. Cartridge 1 can-be screWed onto head 
9 or attached thereto by any other suitable means. This head 
9 and cartridge 1 merely need to be connected such that 
Water Will not leak from cartridge 1. Suitable gaskets or 
O-rings can be used to ensure an hermetic seal betWeen head 
9 and cartridge 1, if so desired. 

[0046] The head 9 contains the inlet/outlet Water piping 
and a vent 10 for the gases as Will be explained beloW. Vent 
10 can simply be a pipe extending from the interior of the 
cartridge 1. The cartridge 1 is readily removable from an 
insulating mantle 41. This mantle 41 can easily be opened to 
provide access for changing cartridge 1. 

[0047] Head 9 is removable from cartridge 1. The head 9 
can be extracted from mantle 41 With the cartridge 1 or 
alternatively, can be separated from the cartridge 1 and 
remain Within this mantle 41. Appropriate couplings (such 
as quick release couplings) are provided for the pipes 7, 8 
and vent 10 so that these elements can readily be connected 
or disconnected to existing piping structure Within the 
cartridge 1. Alternatively, these pipes 7, 8 and vent 10 can 
simply be inserted into the cartridge 1 When head 9 is placed 
on the mantle 41. One skilled in the art should appreciated 
many different arrangements Whereby the cartridge 1 can be 
readily inserted into and removed from mantle 41. 

[0048] Untreated raW Water indicated by numeral 15 
enters the system through Water main 52. This Water passes 
through valve 54 and a mechanical flow control 16. Valve 54 
can be omitted and control means 16 can act as the sole inlet 
control betWeen the Water main 52 and cartridge 1. 

[0049] The control means 16 controls How of the Water 
through the cartridge 1. The control means or flow control 16 
Will control the velocity of the Water through the cartridge 1 
such that the Water Will remain in the cartridge for a 
predetermined period of time, usually 1-60 minutes. 

[0050] The Water in inlet pipe 7 travels through a heat 
exchanger 18. The raW Water 15 is heated by outgoing 
treated Water indicated by numeral 19. This Will reduce the 
temperature of product Water 20 close to the temperature of 
the incoming raW Water 15. 

[0051] The heated raW Water 21 Will enter cartridge 1 and 
be ducted to the base of the cartridge by the inlet pipe 7. This 
Water Will then rise through the cartridge 1 being heated by 
the internal heater 6 or the external heating-mantle 6a. The 
Water Will rise to the level of the ?oat valve 3 and Will be 
ducted out of the cartridge 1 by the outlet pipe 8. 
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[0052] Gases disentrained Within the cartridge 1 consists 
mainly of Whatever VOCs/THMs, air and chlorine are 
dissolved in the raW Water as Well as carbon dioxide formed 
during the heat induced decomposition of bicarbonate. In 
particular, volatiles Will be removed due to the rise in 
temperature and attendant reduction in solubility of the 
Water. These volatiles Will also be removed by the stripping 
effect of dissolved air and nascent carbon dioxide generated 
by the breakdoWn of bicarbonate hardness. 

[0053] Gases collect in the head-space 11 of the cartridge 
1 and are released periodically together With steam by ?oat 
valve 3. These gases are then vented through vent 10. Solids 
contained in the raW Water 15, or formed by the decompo 
sition of bicarbonates, or heavy metals Whose solubility has 
been reduced, are deposited in the mesh structure 2 of 
cartridge 1. The bicarbonates, heavy metals and any other 
precipitates from the Water can be considered as certain 
precipitated solids Which are collected by the mesh structure 

(collector means) 2. 

[0054] In particular, precipitated solids collect on the 
surface of the mesh structure 2, provided the process criteria 
(temperature and residence time) are appropriately main 
tained. The heat from internal heater 6 or heating-mantle 6a 
Will break doWn the bicarbonate hardness, depositing car 
bonates on the mesh structure 2. Accordingly, the cartridge 
1 is a reaction chamber in Which bicarbonate is removed out 
of solution in the Water by thermal decomposition, Which 
changes the bicarbonate to carbonate and carbon dioxide. 
The carbonate is insoluble and deposits as a hard “fur” 
(clinging sediment) on the mesh structure 2 and other hot 
surfaces Within the disposable cartridge 1. 

[0055] As Will be explained beloW, these deposits even 
tually reduce the internal capacity of the cartridge 1 to a 
point beyond Which the thermal decomposition can no 
longer be completed because the reduced space in the 
cartridge results in a reduction in the treatment time avail 
able for the Water in the cartridge. In other Words, carbonates 
and heavy metals are codeposited and gradually ?ll up the 
cartridge 1 reducing its void space and thus reducing resi 
dence time of the Water in the cartridge. The heavy metals 
are codeposited With the carbonates due to the resultant 
change in pH of the Water. As the residence time is reduced, 
so is the time available for the precipitation to take place. At 
some point, When the deposits have reached a certain level 
and the voidage Within the cartridge has been reduced to a 
certain degree, there is no longer suf?cient space in the 
cartridge 1 to achieve minimum residence time needed to 
complete the precipitation process. Then Water With precipi 
table dissolved solids Will enter a polishing ring ?lter 22. 
This ring ?lter 22 Will be described in more detail beloW. 

[0056] As set forth above, the cartridge 1 has a free 
internal gas/liquid surface at head-space 11 Where volatiles 
are collected and discharged by the internally operated 
valving device 3. The volatiles (VOCs/THMs and chlorine) 
are removed due to the rise in temperature and attendant 
reduction in solubility and also by the stripping effect of 
dissolved air and of nascent carbon dioxide generated by the 
breakdown of bicarbonate hardness. Water sterility is 
achieved by heating the Water over an appropriate time 
period. Turbidity is removed Within the cartridge 1 due to 
settling induced by the loW ?uid velocity controlled by the 
control means 16 and by the ?ne ?ltration mesh or ?lter 22. 
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[0057] The ring ?lter 22 is a ?lter means. The Water at the 
top of the cartridge is ducted through this ring ?lter 22 Which 
acts as a polishing ?lter. CottonWool, ?ne sand and/or plastic 
granules, porous plastic or similar material can be used for 
?lter 22. Any material suitable for ?ne, depth-?ltration can 
be used for ring ?lter 22. The ?lter 22 Will initially have a 
function of removing or polishing minute carry-over of 
solids in solid (i.e. non-dissolved) form. The ?lter 22 is 
arranged to be in contact With either the internal heater 6 or 
alternatively, the heating-mantle 6a. The Water leaving the 
?lter 22 Will eventually enter the outlet pipe 8 and leave 
cartridge 1. 

[0058] Bicarbonate escaping the mesh structure 2 (due to 
inadequate decomposition in cartridge 1) Will deposit on 
?lter 22. Until Water With precipitatable dissolved solids 
enters the ring ?lter 22, this ?lter generally only removes 
odd specks of escaping solid. In other Words, carry-over of 
dissolved solids should not normally reach ?lter 22, since 
such dissolved solids should be deposited on mesh structure 
2; hoWever, When the voidage Within the mesh structure 2 is 
reduced and the cartridge 1 is spent, precipitatable dissolved 
solids Will carry-over to ring ?lter 22. Since the ring ?lter 22 
contacts the internal heater 6 and/or the heating-mantle 6a, 
it Will be heated and the noncompleted precipitation Will 
continue or be completed in the ?lter 22. Carry-over off 
dissolved-solids Would normally pass through ?lter 22 and 
not affect it. Because ring ?lter 22 is heated, hoWever, a 
postreaction is induced and the non-completed precipitation 
Will continue or be completed. 

[0059] Because the ?lter 22 has minute pores compared to 
the mesh structure 2, the ?lter 22 ?lls and blocks very 
quickly due to the carry-over. These deposits Will signal the 
need to change cartridge 1. Such bicarbonates Will decom 
pose and block ring ?lter 22 rendering the cartridge unus 
able. The user Will then be forced to exchange the cartridge 
for a fresh one. 

[0060] Water Would continue to pass through the mesh 
structure 2 except that the blocked ?lter 22 prevents such 
?oW. In other Words, if the ?lter 22 Were not present, Water 
Would continue to How through the mesh structure 2 and exit 
the ?lter. While some puri?cation of the Water Would occur, 
the Water exiting the cartridge 1 Would not be adequately 
treated. Because ?lter 22 is present, Water How Will termi 
nate When this ?lter becomes blocked due to bicarbonates 
being carried over. The condition of the ?lter 22 Will change 
as a function of the depositing of bicarbonates thereon. This 
condition of ?lter 22 can be monitored. When the ?lter 22 is 
eventually blocked, the user Will therefore be automatically 
signaled of the need for maintenance of the mesh structure 
(collector means) 2. When the ?lter 22 is blocked, the 
cartridge 1 is basically spent and the cartridge outlet 
blocked. The user Will therefore be forced to replace car 
tridge 1. 

[0061] Water sterility is achieved With the present appa 
ratus by heating the Water over an appropriate period of time 
under the control of control means 16. Turbidity is removed 
from the Water Within the cartridge 1 due to the settling 
induced by the loW ?uid velocity and by the ?lter 22 
provided at the outlet of the cartridge. 

[0062] Outgoing treated Water 19 passes into an-air-cooler 
25. This air-cooler 25 has a conventional ?n-type construc 
tion for air cooling. Temperature of the treated Water 19 is 
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reduced by 5° C. to 30° C. This ensures that the outgoing 
treated Water 19 no longer has a temperature Which can 
cause bicarbonate decomposition and solid deposition 
Within the heat exchanger 18. Such bicarbonate decompo 
sition and solid deposition could render the heat exchanger 
18 inoperative. Also, the air-cooler 25 Will ensure that 
incoming raW Water cannot be heated Within the heat 
exchanger 18 to a temperature Which Would induce prema 
ture precipitation of dissolved solids in the incoming raW 
Water, and thus lead to ultimate blockage inside the heat 
exchanger. 

[0063] The heated raW Water 21 leaving the heat 
exchanger 18 has a temperature Which is 5° C. to 30° C. 
loWer than the operating temperature of the cartridge 1. This 
Water Will quickly reach the correct operating temperature 
upon entering cartridge 1. Acool treated Water outlet stream 
is secured With the present apparatus and method. The heat 
exchanger also aids heat economy such that a thermally 
ef?cient system is obtained. Also, by reducing the tempera 
ture of the treated Water, overheating of a doWnstream 
dispenser having built-in refrigeration can be avoided. 

[0064] The operating temperature in cartridge 1 is in the 
range of 90° C. to 115° C., but may be signi?cantly higher 
When the Water contains a high proportion of sodium or 
potassium bicarbonates. The temperature is kept as loW as 
practical, Within the needs of treatment quality. This Will 
enable the system to operate at a loW pressure and to 
minimiZe energy consumption. 

[0065] Preferably, the Water Will be fed by pressure from 
Water main 52 Without the necessity of a Water feed pump. 
Of course, such a pump could be used. The residence time 
of the Water in the cartridge 1 is controlled by the control 
means 16 and the design of the free volume of the cartridge 
1. If a Water pump is used, the control means 16 can cause 
this pump to supply Water to the cartridge When appropriate. 
Residence times of Water Within the cartridge 1 are in the 
order of 1-60 minutes as noted above. 

[0066] The product Water 20 enters storage tank 26 from 
the heat exchanger 18. An air cushion 27 is provided Within 
the storage tank 26. Head-space gases such as air are found 
in this cushion 27. This air cushion is separated from the 
stored Water 28 by a movable hermetic barrier 29. Barrier 29 
contacts the Water in Water chamber 56 and folloWs changes 
in Water volume. This barrier 29 Will therefore keep the 
Water in the storage tank out of contact With head-space 
gases. A gaseous head-space Will not be permitted to be 
formed above and in contact With the Water. The barrier 29 
Will permit Water storage Without recontamination of the 
Water With atmosphere. 

[0067] This movable barrier 29 can be a ?exible mem 
brane, a ?oating platform on the surface of the Water in tank 
26 or any other suitable structure. If a ?exible membrane is 
used as the barrier 29, it can be made from plastic, rubber or 
any suitable material. The air cushion 27 is trapped in the 
head-space of the storage tank 26. Pressure of the air cushion 
27 therefore increases as the quantity of stored Water 28 
increases. 

[0068] In very small installations, Where control simpli? 
cation is desired, the controls described beloW can be 
simpli?ed by alloWing the pressure of the air cushion 27 to 
stop the Water ?oW once this pressure has reached equilib 
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rium With the Water main pressure. In such an arrangement, 
the ?oW Would automatically restart When stored Water 28 is 
WithdraWn and the pressure of the air cushion 27 falls. In 
such a case, cartridge 1 must be oversiZed in capacity to deal 
With the condition of cold starting. 

[0069] Alternatively, as shoWn in FIG. 2, instead of an air 
cushion 27, the barrier 29 can move an actuator 30. This 
actuator 30 can be a vertically movable platform Within the 
storage tank 26. Upon reaching a certain height, the actuator 
30 Will trigger a level sWitch 31. The level sWitch 31 is part 
of the control system of the apparatus described beloW. 
When it is necessary to operate With cartridge 1 having a 
temperature above 100° C., a back pressure on the cartridge 
1 can be provided by a simple, conventional spring-relief 
valve 32. 

[0070] The purpose of barrier 29 is to permit Water storage 
Without recontamination of the Water as noted above. The 
Water is out of contact With the ambient environment. Air 
Within the storage tank (such as air-cushion 27) is kept out 
of contact With the stored Water 28. The barrier can also 
prevent the formation of a gaseous head-space in contact 
With the Water in chamber 56. 

[0071] The purpose of the storage tank 26 is to enable the 
siZing of cartridge 1 and its heaters (6 or 6a) to be minimal 
and compact, by not needing to meet pre-draW requirements. 
One purpose of the air cushion 27 is to provide a back 
pressure on the cartridge 1. This Will enable operating 
temperatures in the cartridge above 100° C., similarly to the 
spring-relief valve 32. 

[0072] In case of electrical heating as shoWn in FIG. 1, 
heaters 6 or 6a can be siZed to provide ?xed heat generation 
consisting of required sensible heat, plus a small amount of 
evaporation, plus heat losses. Solenoid-operated stop valve 
35 is located in the removable head 9. This stop valve 35 is 
closed Whenever cartridge 1 is beloW the correct temperature 
of Water treatment. In such a condition, no steam Will be 
generated in its head-space. Such steam is detected by 
thermal sWitch 36 located immediately after head 9. 

[0073] When thermal sWitch 36 detects steam, the stop 
valve 35 opens to permit treated Water to ?oW from cartridge 
1. When storage tank 26 is full, the air cushion 27 reaches 
maximum pressure. This can be detected by pressure sWitch 
37 or level sWitch 31. Either sWitch can close a stop valve 
35 and turn off the heater 6 or 6a. 

[0074] As the stored Water 28 is WithdraWn from the 
storage tank 26, the pressure on the air cushion 27 falls. The 
heater 6 or 6a Will then be sWitched back on. HoWever, stop 
valve 35 does not immediately open. This valve 35 is kept 
closed by thermal sWitch 36 until steam is generated and the 
correct treatment temperature is established. The ef?uent 
gases ducted in pipe 10 of FIG. 1 contain mainly steam. 
These gases are condensed in a ?nned coiled tube 39. The 
condensate collects in drip tray 40. In the embodiment 
shoWn in FIG. 2, the air cushion 27 is replaced by an 
actuator 30 and the level sWitch 31 performs all the functions 
described for the pressure sWitch 37. 

[0075] Turning noW to FIG. 3, a simple on/off thermostat 
system can instead be used. Because many of the elements 
in the embodiment of FIG. 3 are the same as those of FIG. 
1, their description Will noW be omitted. The on/off thermo 
stat system of FIG. 3 is used When the heat capacity of the 
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heater 6 or 6a is loW enough to permit good temperature 
control. In this case, the thermal sWitch 36 is located Within 
the headspace 11 of cartridge 1. This thermal sWitch 36 Will 
sWitch heater 6 or 6a on and off by an electrical sWitch 38. 

[0076] FIG. 1 indicates a dispenser 50 connected to the 
stored Water 28 in storage tank 26. It should be noted that 
Water ?oWs directly from the cartridge 1 to the storage tank 
26 and then to the this dispenser 50 Without the need for 
additional treatment. In particular, there is no chemical 
treatment of the Water after it leaves the cartridge 1. More 
over, chemicals are not added to the cartridge to treat the 
Water therein. Conventional carbon/sand ?ltration is avoided 
in the present apparatus While increased Water treatment 
quality criteria are met. 

[0077] The dispenser 50 indicated in FIG. 1 is merely 
shoWn as a block diagram. It should be clear to one of 
ordinary skill in the art that various dispensing arrangements 
may be incorporated as such a dispenser. Treated Water 
released from this dispenser 50 can be used in a post-mix 
beverage dispenser. In fact, household or in-store users can 
tap the Water from the storage tank 26 and drink it as treated 
Water Without the Water going to dispenser 50. This treated 
Water could therefore be used for domestic drinking or 
cooking purposes. 

[0078] Turning noW to FIG. 4, an alternate heating 
arrangement is shoWn. Because many of the elements in the 
embodiment of FIG. 4 are the same as those of FIG. 1, their 
description Will noW be omitted. Gas heating is used in this 
embodiment of FIG. 4 instead of internal heater 6. An 
external heating-mantle 6a may or may not be used depend 
ing upon the heating requirements of the apparatus. 

[0079] Cartridge 1 and head 9 have an internal chimney 44 
in the embodiment of FIG. 4. Thermal sWitch 36 is located 
in the head-space 11 of cartridge 1. This thermal sWitch 36 
Will sWitch gas valve 45 on and off. The gas ?ame Will then 
be lit by spark plug 46 and ignition Will be controlled in a 
conventional manner to ensure safe operation. The gas 
supply for the ?ame can be provided by a gas cylinder 47. 
The gas cylinder 47 is located beneath the internal chimney 
44. The gas cylinder 47 and gas valve 45 are a part of the 
heater means of the FIG. 4 embodiment. 

[0080] The arrangement of FIG. 4 is easily portable and 
can be used in many different applications. For example, this 
arrangement can be used at fairs, picnics or other locations 
Where electrical poWer is not readily available. If an external 
heating mantle 6a is also provided, this FIG. 4 embodiment 
can also readily be used When electrical poWer is available 
and gas heating is not desired. 

[0081] Apart from the Water treatment apparatus of the 
present invention, a Water treatment method is provided. In 
this Water treatment method, Water is introduced into the 
cartridge 1 and passed through the mesh structure 2. The 
Water is heated by either the internal heater 6, by the external 
heating-mantle 6a or by a ?ame from gas cylinder 47. This 
heating Will cause breakdoWn of bicarbonate hardness of the 
Water. A collector or mesh structure 2 is provided on Which 
the bicarbonate and other precipitates can be deposited. 
Gases disentrained from the Water are collected in head 
space 11. Storage tank 26 is provided to receive the Water 
from the outlet of the cartridge 1. This Water is kept out of 
contact With air or other gases in a head-space of the storage 
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tank 26 by providing a collapsible Water chamber 56 includ 
ing hermetic barrier 29. This barrier 29 contacts the Water in 
the storage tank 26 and folloWs changes in Water volume in 
the Water chamber 56. 

[0082] The method of the invention further includes the 
steps of introducing Water into the housing or cartridge 1. A 
collector or mesh structure 2 and head-space 11 are provided 
in the housing. The Water is heated by either the internal 
heater 6, by the external heating mantle 6a or by a ?ame 
from gas cylinder 47. This heating Will cause breakdoWn of 
the bicarbonates in the Water Which Will be deposited on the 
mesh structure or collector 2. Heavy metals Will be code 
posited on this mesh structure 2 due to the resultant change 
in pH of the Water. Gases disentrained from the Water are 
collected in head-space 11. The Water is maintained in the 
cartridge 1 for a predetermined period of time. The Water is 
heated during at least this predetermined period of time, 
usually 10-60 minutes. The Water Will then be supplied from 
housing or cartridge 1 directly to storage tank 26. The Water 
in the storage tank 26 is kept out of contact With air or other 
gases in the headspace of tank 26 by the barrier 29. This 
barrier 29 is in contact With the Water and folloWs changes 
of Water volume in the Water chamber 56 of the tank 26. 

[0083] The Water in storage tank 26 can be discharged 
through dispenser 50. There is no chemical treatment of the 
Water from the cartridge 1 to the storage tank 26 and the 
dispenser 50. Treatment of Water quality is substantially 
completed When the Water leaves cartridge 1. 

[0084] Apart from the above-described methods, the 
present-invention also provides for a method for treating 
Water for use in a post-mix beverage dispenser Wherein the 
ability of the system to treat the Water can be monitored. In 
this method, Water is also introduced into housing or car 
tridge 1. The Water Will move through the housing by ?rst 
?oWing through the collector or mesh structure 2 and then 
through the ?lter 22. The ?lter 22 has a shorter useful life 
than the collector. The internal heater 6, the external heating 
mantle 6a or the ?ame from gas cylinder 47 Will heat the 
Water Within housing or cartridge 1. Bicarbonate hardness of 
the Water Will be broken doWn and carbonates Will be 
deposited on the collector or mesh structure 2 thereby 
gradually reducing its proper functioning. Acondition of the 
?lter 22 Will change as a function of the depositing of the 
bicarbonates on the mesh structure 2 such that the ?lter 22 
Will monitor the condition of the ?lter. The ?lter 22 Will 
become completely blocked before the mesh structure 2 to 
thereby stop the ?oW of Water. This blocked ?lter 22 Will 
therefore signal the need for maintenance of the collector or 
mesh structure 2. Because the ?oW of Water Will terminate, 
a user Will be forced to replace a spent cartridge 1. 

[0085] An alternative Water treatment system 110 accord 
ing to another embodiment of the present invention is 
illustrated in FIG. 6. The structure and operation of this 
alternative Water treatment system 110 is similar to the 
system illustrated in FIG. 1, but is also different in many 
respects as Will be explained beloW. Generally, the alterna 
tive Water treatment system 110 comprises an enclosure 112, 
a disposable and replaceable Water treatment cartridge 114, 
a heat exchange cartridge 116, an intercooler 118, a con 
denser 120, and a treated Water reservoir 121. 

[0086] The enclosure 112 is desirably of sturdy construc 
tion such as stainless steel, plastic, Wood or other types of 
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metal, and has an access opening 122 Which can be sealed 
by a door 124. The enclosure 112 is divided into a Water 
treatment compartment 126 and a cooling compartment 128 
by a vertical panel 130. Vents 132 at the top and bottom of 
the cooling compartment 128 alloW cooling air ?oW through 
the cooling compartment. 

[0087] The disposable Water treatment cartridge 114 is 
similar in operation and structure to the cartridge 1 illus 
trated in FIG. 2 and described hereinabove; hoWever, there 
are some differences. The Water treatment cartridge 114 
shoWn in FIG. 6 comprises a housing 133 including a metal 
cylinder or can 134 Which removably attaches to a circular 
head 136 attached to a mounting panel 138 in the enclosure 
112. The mounting panel 138 extends betWeen the vertical 
panel 130 and a side Wall of the enclosure. An untreated 
Water inlet 140 extends through the head 136 of the cartridge 
housing 133 and into the Water treatment chamber 137. The 
untreated Water inlet 140 discharges untreated Water toWard 
the loWer end of the cartridge housing 133. A treated Water 
outlet 142 extends from Within the Water treatment chamber 
137 through the head 136 of the cartridge housing 133. 

[0088] AWater submersible electric heater 144 is disposed 
in the cartridge housing 133 proximate the loWer end of the 
housing. Electrical contacts 146 extend through the metal 
cylinder 134 of the housing 133 for connection to an electric 
poWer source. The heater 144 is disposed in the housing for 
direct contact With Water in the housing and is disposable 
along With the remainder of the cartridge 114. As With the 
embodiments described hereinabove, the heater 144 is oper 
able for heating Water in the Water treatment chamber 137 of 
the cartridge 114 suf?ciently to convert dissolved impurities 
in the untreated Water to solid precipitates and gases. 

[0089] A collector 148 comprising a steel or plastic mesh 
is disposed in the cartridge housing 133 betWeen the heater 
144 and the head 136. As With the previous embodiments, 
the collector collects at least a portion of the solid precipi 
tates deposited from the Water during treatment of the Water. 
A polishing ?lter 150 is disposed in the cartridge housing 
133 on top of the collector 148 and, as in the previous 
embodiments described herein, collects the relatively ?ne 
portion of the precipitates deposited from the Water during 
treatment. The polishing ?lter 150 can comprise a variety of 
materials as described With regard to the previous embodi 
ment, but preferably comprises polyester Wool. 

[0090] As in the previous embodiment, the polishing ?lter 
150 of this Water treatment system 110 has a shorter useful 
life than the collector 148. The untreated Water inlet 140 
discharges untreated Water beloW the collector 148 and the 
treated Water outlet 142 collects treated Water above the 
polishing ?lter 150 so that the Water discharged by the 
untreated Water inlet must ?oW ?rst through the collector 
and then through the polishing ?lter. The polishing ?lter 150, 
having a ?ne porous structure, becomes blocked With pre 
cipitates before the collector 148 becomes blocked. As Will 
be explained in more detail beloW, this blockage indicates 
that the cartridge 114 must be replaced. 

[0091] A gas outlet valve 152 in the head 136 of the 
cartridge housing 133 periodically discharges gases from the 
head space 154 of the cartridge 114 through a gas outlet 153. 
As With the previously described embodiment, these gases 
include steam, carbon dioxide, and other impurities released 
from the Water during treatment. 
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[0092] A loWer Water level sensor 156 is disposed in the 
Water treatment cartridge housing 133 above the polishing 
?lter 150 and an upper Water level sensor 158 is disposed in 
the Water treatment cartridge housing above the loWer level 
sensor. As Will be explained further beloW, these Water level 
sensors 156 and 158 indicate the Water level in the Water 
treatment cartridge 114 and indicate the degree of blockage 
of the polishing ?lter 150. 

[0093] A temperature measuring device 160, such as a 
thermocouple, is also disposed in the Water treatment cham 
ber 137 of the cartridge housing 133 for measuring the 
temperature of the Water in the Water treatment chamber. A 
steam detector 162 such as a thermal sWitch is disposed in 
the gas outlet 153 to detect the generation of steam by the 
Water treatment cartridge 114. 

[0094] The heat exchange cartridge 116 is disposed in the 
Water treatment compartment 126 of the enclosure adjacent 
the Water treatment cartridge 114 and comprises a housing 
164 including a metal cylinder or can 165 and a head 166. 
The cylinder 165 removably attaches to the head 166. The 
heat exchange cartridge 116 also includes a coiled tube 168 
for receiving treated Water from the Water treatment car 
tridge 114. The coiled tube 168 extends betWeen a treated 
Water inlet 170 extending through the head 166 of the 
housing 164 and a treated Water outlet 172, Which extends 
through the head 166 of the housing inside an untreated 
Water inlet 174. Untreated Water enters the heat exchange 
cartridge housing 164 through the untreated Water inlet 174 
in the head 166. The untreated Water inlet 174 discharges the 
untreated Water near the bottom of the heat exchange 
cartridge housing 164. An untreated Water outlet 176 also 
extends through the head 166 of the heat exchange cartridge 
housing 164 and connects With the untreated Water inlet 140 
of the Water treatment cartridge 114. 

[0095] The intercooler 118 is disposed in the cooling 
compartment 128 of the enclosure 112 and includes a coiled 
tube 178 connected to the treatment Water outlet 142 of the 
Water treatment cartridge 114 via conduit 180. A fan 182 
disposed in the cooling compartment 128 forces air ?oW 
through the cooling compartment 128 betWeen the vents 132 
in the enclosure 112. 

[0096] The condenser 120 is also disposed in the cooling 
compartment 128 of the enclosure 112 and comprises tubing 
184 extending from the gas outlet 153 in the Water treatment 
cartridge 114 to an outlet 186 in the enclosure 112. 

[0097] RaW untreated Water is introduced into the Water 
treatment system 110 via a Water main 188 Which leads to 
the untreated Water inlet 174 of the heat exchange cartridge 
116. 

[0098] Cooled treated Water from the heat exchange car 
tridge 116 is discharged through the reservoir 121 via an exit 
conduit 196. The reservoir 121 comprises a housing 198 and 
a plastic bag 200 disposed in the housing for receiving the 
treated Water. As With the previous embodiments, the plastic 
bag 200 protects the treated Water from biological recon 
tamination. A level sensor 202 is disposed in the reservoir 
housing 198 and detects the level of treated Water in the 
reservoir 121. 

[0099] The diagram in FIG. 7 illustrates a visual display 
208 for indicating the status of the Water treatment system 
110. A computer control board 210 monitors the various 
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detectors and measuring devices in the Water treatment 
system 110 and, based on data from the detectors and 
measuring devices, commands a visual display of the sys 
tem’s status via three lights or LEDS 212, 214, and 216. 
Although any number of lights and colors can be used to 
display the status of the Water treatment system 110, this 
embodiment has three lights, one green, one yelloW and one 
red. Each light is capable of emitting a steady light or a 
?ashing light. The operation of the Water treatment system 
110 and the visual display 208 is described hereinafter. 

[0100] RaW untreated Water enters the Water treatment 
system 110 through the Water main 188 and is discharged 
through the untreated Water inlet 174 of the heat exchange 
cartridge 116 into the housing 164 of the heat exchange 
cartridge proximate the bottom of the heat exchange car 
tridge housing. The untreated Water is heated in the heat 
exchanger from a temperature of about 25° C. to about 80° 
C. The heated untreated Water is discharged from the heat 
exchange cartridge 116 through the untreated Water outlet 
176 Which connects to the untreated Water inlet 140 of the 
Water treatment cartridge 114. 

[0101] The heated untreated Water is discharged into the 
Water treatment cartridge housing 133 beloW the steel mesh 
collector 148 in the Water treatment cartridge housing. The 
heater 144 in the Water treatment chamber 137 heats the 
untreated Water to a temperature of about 115° C. The Water 
sloWly ?oWs up to the top of the Water treatment cartridge 
114 through the collector 148 and the polishing ?lter 150. 
The minimum residence time of Water in the Water treatment 
cartridge 114 is about six minutes. As explained With the 
foregoing embodiment, heating the Water causes precipitates 
such as carbonates and heavy metals to deposit on the heated 
surfaces of the Water treatment cartridge. The coarser, 
heavier particles tend to settle at the bottom of the cartridge 
housing 133 and ?ner particles collect on the collector 148 
and the polishing ?lter 150. In addition, as the Water in the 
Water treatment cartridge 114 heats, entrained gases are 
released from the Water into the head space 154 of the 
cartridge and steam forms in the head space of the cartridge. 
As With the previously described embodiment, When the 
temperature of the Water in the Water treatment cartridge 114 
reaches 115° C. and the thermal sWitch 162 detects steam in 
the gas outlet 152, a valve in the gas outlet is opened and 
releases steam and other gases to the condenser 120. 

[0102] Gases in the condenser 120, such as steam, are 
cooled in the condenser by the forced air How in the cooling 
compartment 128 created by the fan 182. The condensants 
are discharged into a drip pan (not shoWn) or directly to 
drain. 

[0103] Treated Water is discharged from the Water treat 
ment cartridge housing 133 through the treated Water outlet 
142 and fed to the intercooler 118. The treated Water is 
cooled in the intercooler 118 by the forced air produced by 
the fan 182 in the cooling compartment 128 from a tem 
perature of about 115° C. to about 80° C. The intercooler 118 
discharges the treated Water into the coiled tube 168 of the 
heat exchange cartridge 116 through the treated Water inlet 
170. The treated Water travels through the inside of the 
coiled tube 168 and is cooled from a temperature of about 
80° C. to about 25° C. by the counter-?oWing untreated 
Water from the Water main 188. 

[0104] The cooled treated Water is then discharged from 
the heat exchange cartridge 116 through the treated Water 
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outlet 172 and conducted to the reservoir 121. The treated 
Water is held in the reservoir bag 200 until the treated Water 
is dispensed, such as for use in making fountain beverages. 

[0105] The purpose of the intercooler 118 is to cool the 
treated Water to a temperature sufficiently loW so as not to 
cause hardness in the untreated Water passing through the 
heat exchanger to precipitate and form scale in the heat 
exchange cartridge 116 and the conduits feeding the 
untreated Water from the heat exchange cartridge 116 to the 
Water treatment cartridge 114. 

[0106] The visual display 208 is capable of indicating a 
plurality of statuses of the Water treatment system 110 
during the operation of the Water and service of the Water 
treatment system. When poWer to the Water treatment sys 
tem 110 is turned on With an on/off sWitch 220, the green 
light 212 of the visual display 208 comes on and emits a 
steady light. As the Water treatment cartridge 114 begins to 
?ll With Water, the yelloW light 214 comes on and emits a 
steady yelloW light until the Water treatment cartridge 114 
has enough Water to cover the loWer Water level sensor 156. 
The control board 210, based on data from the loWer Water 
level sensor 156 in the Water treatment cartridge 114, turns 
off the steady yelloW light 214 When the loWer Water level 
sensor is covered With Water. 

[0107] The control board 210 also monitors the Water level 
sensor 202 in the reservoir 121 and until the reservoir has 
enough Water to cover the Water level sensor in the reservoir, 
the control board causes the yelloW light 214 to ?ash. Once 
the control board 210 detects that the Water level sensor in 
the reservoir is covered in Water, the control board turns off 
the ?ashing yelloW light 214. 

[0108] The control board 210 monitors the temperature 
data from the thermocouple 160 in the Water treatment 
cartridge 114 and the thermal sWitch 162 in the gas outlet 
153 and When the temperature of the Water in the Water 
treatment cartridge reaches 115° C. and steam is detected in 
the gas outlet, the control board directs the treated Water 
outlet valve to discharge treated Water to the reservoir 121 
and causes the green light 212 of the visual display 208 to 
?ash. When the treated Water outlet valve closes and Water 
generation ceases, the control board directs the green light 
212 to emit a steady light indicating that the Water treatment 
system poWer is on. 

[0109] The control board 210 monitors data from the 
loWer and upper Water level sensors 156 and 158 in the Water 
treatment cartridge 114 and calculates the time required for 
Water to rise from the loWer level sensor to the upper level 
sensor. The time required for the Water to rise indicates the 
degree of blockage of the polishing ?lter 150. The control 
board 210 compares the time required for the Water to rise 
betWeen the loWer and upper Water level sensors 156 and 
158 and compares it to a predetermined time Which indicates 
a degree of blockage of the polishing ?lter 150 and gives a 
visual indication of the degree of blockage. For example, 
When the time required for the Water to rise indicates that the 
polishing ?lter 150 is 90% blocked, the control board 210 
causes the red light 216 of the visual display to ?ash. 
Further, When the control board 210 detects that the time 
required for the Water to rise indicates that the polishing 
?lter 150 is completely blocked, the control board causes the 
red light 216 to emit a steady red light and turns the Water 
treatment system off. 
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[0110] Upon recognizing from the visual display that the 
Water treatment cartridge 114 is blocked, the operator can 
activate a cooling mode With a sWitch 222 that turns on the 
untreated Water ?oW through the system but does not turn on 
the heater 144. Cool Water then circulates throughout the 
Water treatment system and loWers the temperature of the 
Water treatment system. The control board 210 monitors the 
cool doWn sWitch 222 and When the cool doWn mode is 
detected, the control board ?ashes all three lights 212, 214, 
and 216, in sequence. The control board 210 continues to 
monitor the temperature of the Water in the Water treatment 
cartridge 114 and, When the temperature drops beloW a 
predetermined number, such as 50° C., the control board 
causes all three lights 212, 214, and 216 of the visual display 
to ?ash simultaneously to indicate that the temperature of 
the Water treatment system 110 is loW enough for the 
operator to open the door 124 of the enclosure of 112. In 
addition, upon detecting that the temperature of the Water in 
the Water treatment cartridge 114 has dropped beloW the 
predetermined temperature, the control board unlocks an 
automatic locking mechanism 224 Which prevents the opera 
tor from opening the door 124 of the enclosure 112 during 
operation of the Water treatment system. 

[0111] The apparatus and method of the present invention 
required little control, are simple to maintain and operate 
and are relatively inexpensive. In particular, the disposable 
cartridge 1 is relatively simple and the non-disposable 
contents of the apparatus require little maintenance. There 
fore, the apparatus can economically treat Water Without 
entailing high capital expenditures. 
[0112] The present apparatus and method reduce Water 
hardness and provide sterile Water While removing many 
impurities of the Water. A simple method for in-home or 
in-store removal of microbiological contaminants, bicarbon 
ate hardness, VOCs/THMs, chlorine, heavy metals and 
deaeration of Water is provided. High reliability in the 
absence of technical monitoring or controls is obtained. This 
apparatus and method are simple, convenient and can safely 
be operated by non-quali?ed personnel. Moreover, this 
apparatus and method require only limited space thereby 
further reducing the overall cost. 

[0113] The invention being thus described, it Will be 
obvious that the same may be varied in many Ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modi?cations 
as Would be obvious to one skilled in the art are intended to 
be included Within the scope of the folloWing claims. 

We claim: 
1. A system for treating Water comprising: 

a housing de?ning a Water treatment chamber and having 
a Water inlet for receiving untreated Water and a Water 
outlet for discharging treated Water; 

a Water submersible heater disposed in the housing so that 
the heater is in direct contact With the Water in the 
housing, the heater operable for heating the Water 
suf?ciently to convert dissolved impurities in the 
untreated Water to solid precipitates and gases; and 

a collector disposed in the housing for collecting the solid 
precipitates deposited from the Water. 
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2. A system for treating Water as in claim 1 further 
comprising a gas outlet for discharging the gases from the 
housing. 

3. A system for treating Water as in claim 1 further 
comprising a storage tank to receive Water from the Water 
outlet of the housing. 

4. A system for treating Water as in claim 1 further 
comprising providing a collapsible Water container for keep 
ing the Water stored in the storage tank out of contact With 
air or other gases in a head-space of the storage tank. 

5. A system for treating Water as in claim 1 Wherein the 
heater is an electrical heater. 

6. A system for treating Water as in claim 1 Wherein the 
housing, collector, and heater form a disposable unit Which 
can be disengaged from the system and replaced. 

7. A method for treating Water comprising: 

feeding untreated Water into a Water treatment chamber 
de?ned by a housing through a Water inlet in the 
housing; 

heating the untreated Water fed into the Water treatment 
chamber With a Water submersible heater disposed in 
the housing so that the Water directly contacts the 
heater, the Water being heated suf?ciently to convert 
dissolved impurities in the untreated Water to solid 
precipitates and gases; and 

collecting the solid precipitates deposited from the Water 
onto a collector disposed in the housing; and 

discharging treated Water from the housing through a 
Water outlet in the housing. 

8. A method for treating Water as in claim 8 further 
comprising discharging the gases from the housing through 
a gas outlet in the housing. 

9. A method for treating Water as in claim 8 further 
comprising discharging treated Water from the Water outlet 
of the housing into a storage tank. 

10. A method for treating Water as in claim 9 further 
comprising providing a collapsible Water container for keep 
ing the Water stored in the storage tank out of contact With 
air or other gases in a head-space of the storage tank. 

11. A method for treating Water as in claim 8 Wherein the 
heater is an electrical heater. 

12. A method for treating Water as in claim 1 Wherein the 
housing, collector, and heater form a disposable unit, and the 
method further comprises disengaging the disposable unit 
from the system and replacing the disposable unit. 

13. A system for treating Water comprising: 

a housing de?ning a Water treatment chamber and having 
a Water inlet for receiving untreated Water and a Water 
outlet for discharging treated Water; 

a heater for heating the Water suf?ciently to convert 
dissolved impurities in the untreated Water to solid 
precipitates and gases; 

a collector disposed in the housing for collecting a ?rst 
portion of the solid precipitates deposited from the 
Water; and 

a polyester Wool ?lter disposed in the housing for col 
lecting a second portion of the solid precipitates depos 
ited from the Water, the Water ?rst ?oWing through the 
collector and then through the ?lter, the ?lter having a 
shorter useful life than the collector so that the ?lter 
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becomes blocked With the precipitates before the col 
lector becomes blocked With the particulates. 

14. A method for treating Water comprising: 

feeding untreated Water into a Water treatment chamber 
de?ned by a housing through a Water inlet in the 
housing; 

heating the Water With a heater suf?ciently to convert 
dissolved impurities in the untreated Water to solid 
precipitates and gases; and 

collecting a ?rst portion of the solid precipitates deposited 
from the Water on a collector disposed in the housing; 

collecting a second portion of the solid precipitates on a 
polyester Wool ?lter disposed in the housing deposited 
from the Water, the Water ?rst ?oWing through the 
collector and then through the ?lter, the ?lter having a 
shorter useful life than the collector so that the ?lter 
becomes blocked With the precipitates before the col 
lector becomes blocked With the particulates; and 

discharging treated Water from the housing through a 
Water outlet in the housing. 

15. A system for treating Water comprising: 

a housing de?ning a Water treatment chamber and having 
a Water inlet for receiving untreated Water and a Water 
outlet for discharging treated Water; 

a heater for heating the Water in the housing suf?ciently 
to convert dissolved impurities in the untreated Water to 
solid precipitates and gases; 

a collector disposed in the housing for collecting the solid 
precipitates deposited from the Water; 

a Water cooler for receiving treated Water from the hous 
ing Water outlet; and 

a fan for forcing air past the Water cooler to cool the 
treated Water in the Water cooler. 

16. A system for treating Water as in claim 15 further 
comprising a gas outlet for discharging the gases from the 
housing and a condenser for receiving the gases discharged 
from the gas outlet, the fan positioned for forcing air past the 
condenser to cool the gases in the condenser. 

17. A system for treating Water as in claim 15 further 
comprising a heat exchanger for exchanging heat betWeen 
treated Water discharged from the Water cooler and untreated 
Water being fed into the housing. 

18. Asystem for treating Water as in claim 15 Wherein the 
cooler comprises a coiled pipe. 

19. A system for treating Water as in claim 17 Wherein the 
condenser comprises a coiled pipe. 

20. A method for treating Water comprising: 

feeding untreated Water into a Water treatment chamber 
de?ned by a housing through a Water inlet in the 
housing; 

heating the Water in the housing With a heater suf?ciently 
to convert dissolved impurities in the untreated Water to 
solid precipitates and gases; and 

collecting the solid precipitates deposited from the Water 
on a collector disposed in the housing; 

discharging treated Water from the housing through a 
Water outlet in the housing; 
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feeding treated Water from the housing Water outlet 
through a Water cooler; and 

forcing air past the Water cooler to cool the treated Water 
in the Water cooler. 

21. A method for treating Water as in claim 20 further 
comprising discharging the gases from the housing through 
a gas outlet and a condenser, and forcing air past the 
condenser to cool the gases in the condenser. 

22. A method for treating Water as in claim 20 further 
comprising exchanging heat in a heat exchanger betWeen 
treated Water discharged from the Water cooler and untreated 
Water being fed into the housing. 

23. A system for treating Water as in claim 20 Wherein the 
cooler comprises a coiled pipe. 

24. A system for treating Water as in claim 21 Wherein the 
condenser comprises a coiled pipe. 

25. A system for treating Water comprising: 

a housing de?ning a Water treatment chamber and having 
a Water inlet for receiving untreated Water and a Water 
outlet for discharging treated Water; 

a heater for heating the Water in the Water treatment 
chamber suf?ciently to convert dissolved impurities in 
the untreated Water to solid precipitates and gases; 

a collector disposed in the housing for collecting the solid 
precipitates deposited from the Water; 

a reservoir to receive treated Water discharged from the 
Water outlet of the housing; and 

a visual display for indicating a status of the system. 
26. A system for treating Water as in claim 25 Wherein the 

visual display comprises a plurality of lights for indicating 
the status of the system. 

27. A system for treating Water as in claim 26 Wherein the 
visual display is capable of indicating any one of a plurality 
of possible statuses of the system. 

28. A system for treating Water as in claim 27 Wherein the 
statuses include the level of Water in the housing. 

29. A system for treating Water as in claim 28 Wherein the 
visual display indicates When the Water in the housing is 
beloW a predetermined level. 

30. A system for treating Water as in claim 28 Wherein the 
visual display indicates When the Water in the housing is 
above a predetermined level. 

31. A system for treating Water as in claim 28 further 
comprising a Water level sensor disposed in the housing for 
communicating to the visual display the Water level in the 
housing. 

32. A system for treating Water as in claim 27 Wherein the 
statuses include the level of Water in the reservoir. 

33. A system for treating Water as in claim 32 Wherein the 
visual display indicates When the Water in the reservoir is 
beloW a predetermined level. 

34. A system for treating Water as in claim 32 further 
comprising a Water level sensor disposed in the reservoir for 
communicating to the visual display the Water level in the 
reservoir. 

35. A system for treating Water as in claim 27 further 
comprising a ?ne ?lter disposed in the housing for ?ltering 
precipitates from the Water in the housing, Wherein the 
statuses include the level of precipitate blockage in the ?ne 
?lter. 
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36. A system for treating Water as in claim 27 wherein the 
statuses include treated Water discharge status. 

37. A system for treating Water as in claim 36 Wherein the 
visual display indicates When the housing discharges treated 
Water. 

38. A system for treating Water as in claim 27 Wherein the 
statuses include systern cooling status. 

39. A system for treating Water as in claim 38 further 
comprising a sWitch for turning the heater off While unheated 
Water ?oWs through the system to cool the system. 

40. A system for treating Water as in claim 38 Wherein the 
visual display indicates When the Water in the housing is 
beloW a predetermined temperature. 

41. A system for treating Water as in claim 40 further 
comprising an enclosure, the housing disposed in the enclo 
sure, a door for providing access to the enclosure, a lock 
Which selectively locks the door When the Water in the 
housing is at least the predetermined temperature, and 
alternatively, unlocks the door When the Water in the housing 
is beloW the predetermined temperature. 

42. A system for treating Water as in claim 27 Wherein the 
statuses include the level of Water in the housing, the level 
of Water in the reservoir, the temperature of the Water in the 
Water treatment chamber, the level of blockage in the 
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housing, treated Water discharge status, system power on/off 
status, and system cooling status. 

43. A method for treating Water cornprising: 

feeding untreated Water into a Water treatment charnber 
de?ned by a housing through a Water inlet in the 
housing; 

heating the Water in the Water treatment charnber su?i 
ciently to convert dissolved impurities in the untreated 
Water to solid precipitates and gases; 

collecting the solid precipitates deposited from the Water 
on a collector disposed in the housing; 

discharging treated Water from the housing through a 
Water outlet in the housing; 

collecting treated Water discharged from the Water outlet 
of the housing in a reservoir; and 

visually displaying a status of the system. 
44. A method for treating Water as in claim 43 Wherein the 

step of visually displaying cornprises indicating the status of 
the system With a plurality of lights. 

* * * * * 


