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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates a dispenser for supplying drinking water, and more particularly to a drinking
water dispenser which can always supply hot water and chilled water. Further, it is arranged to enable heat sterilization
of storage tanks and a piping system in the dispenser and to suppress the microorganisms invasion of the dispenser.
This arrangement improves the degree of safety in disinfection control and maintains natural character of the drinking
water supplied from the dispenser. Furthermore, this improves an operational ability such as an installation of the
drinking water container and the size of the dispenser.
[0002] Various types of a dispenser for supplying drinking water have been already marketed.
According to the increase of users' interest with respect to drinking water, the demands to ensure safety of drinking
water and to pursue the quality in natural character of drinking water have been increased. As to ensuring safety of
drinking water, in case of a dispenser for supplying tap water, since the tap water has some sterilization function by
means of remained chlorine added in the tap water for disinfection, the growth of the microbe in the tap water is
suppressed and therefore the ensuring of the safety is kept.
[0003] However, in case of drinking water such as natural mineral water, since chlorine for disinfection is not added
in the drinking water, it is important to take account of the growth of microbe in the drinking water. The growth of microbe
in the drinking water is harmful if the microbe is pathogenicity. Even if the microbe is not pathogenicity, it may apply
strange taste and odor to the drinking water or make the drinking water turbid. The growth of microbe in the dispenser
is prevented by always continuously supplying the drinking water. However, if the drinking water rested in the dispenser
for a long time such as a night or week end in case of use in an office, there is a possibility that microbe grows in the
drinking water. Also, the colony of microbe may grow in the dispenser as a result of long term use.
[0004] Conventionally, in order to suppress the growth of microbe in the dispenser, there have been proposed a lot
of dispensers which are arranged to execute sterilization by pouring germicide or high-temperature water from external
to a piping system thereof and by circulating it, or dispensers which are arranged to provide a filtering device for
removing microbial contaminants therefrom. However, pouring germicide or high-temperature water into the piping
system of the dispenser requires providing an apparatus for pouring such germicide in the dispenser and for discharging
it after the circulation and a space for pouring and discharging such germicide. Further, the operation thereof is com-
plicated and takes predetermined time. Furthermore, after the use of germicide, it was necessary to wash the germicide
out. In case of a filtering apparatus, maintenance of a filter thereof is complicated and there is a problem that the
microbe caught by the filtering apparatus may grow and increase colony in the filtering apparatus.
[0005] Therefore, the inventors of the present invention have proposed a dispenser for supplying drinking water from
a previously drinking water packaged container, as disclosed in Japanese Patent Provisional Publication No. 6-48488.
The proposed drinking water dispenser comprises a cooling system for cooling a drinking water packaged container
and a tank for storing drinking water in a piping system and a sterilization system for executing heat sterilization of the
piping system by means of a heater used heating device or hot water flowing device. Such a heat sterilization system
is controlled by an automatic execution device. By the provision of this sterilization system, the drinking water dispenser
sterilizes microbe grown in the dispenser, provides a simple and effective sterilization method and supplies safety
guaranteed drinking water usually set in hot or chilled condition.
[0006] However, since this conventional drinking water dispenser is arranged to have a heater in each of a piping
system, a cool water tank and a hot water tank, it is necessary to ensure a large space for the heaters and to consume
lot of electric power. Accordingly, this invites the increase of the cost for producing the dispenser and of the running
cost of the dispenser. Although the heat sterilization method of this conventional drinking water dispenser functions
effectively as a sterilization method having sufficient merits, there is a part which is not heated due to the detailed
structure of the conventional dispenser. Therefore, the sterilization thereof has been sometimes executed insufficiently.
For example, the conventional drinking water dispenser is arranged to connect the portions from the drinking water
container to the piping system by means of I-type joints. Although this joint is usually employed to facilitate the arrange-
ment of hoses and to simplify the structure in the dispenser, the hot water does not flow through the I-type joint itself
and therefore the I-type joint is not heat sterilized by the hot water.
[0007] Generally, in case of the contaminating of a small amount of microbe or contaminating of non disease-causing
microbe, the safety of the drinking water is ensured by heat sterilizing the microbe contaminated in the dispenser.
However, in case of the contaminating of a lot of microbe or contaminating of pathogenic microbe, the safety of the
drinking water is degraded by the contaminating of the microbe, and the quality in natural character of the drinking
water may be degraded. In order to keep the safety and the quality in the natural character of the drinking water, it is
necessary to provide a sterilization means which prevents the contamination of microbe into the dispenser as possible
and avoids heating sterilization from being frequently executed. Further, it is necessary to facilitate the maintenance
of the dispenser and to prevent the degradation of each part of the dispenser. Furthermore, in case that the dispenser
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is used as a dispenser for supplying drinking water, more particularly, in case that it is used as a dispenser for supplying
drinking water which has a very delicate taste and odor and tends to be affected in natural character like as natural
mineral water, it is important to pay attention to a slight addition of the strange taste and odor from parts contacted to
the drinking water. Furthermore, the dispenser is required to have a good controllability, to be treated easily and to
have a compact appearance which does not require a large space.
[0008] CA-A-2 101 212 discloses a drinking water dispenser according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0009] It is an object of the present invention to provide an improved drinking water dispenser which improves the
degree of safety in disinfection control by means of heat sterilization and maintains natural character of the drinking
water supplied from the dispenser. Further, the improved drinking water dispenser improves operational ability such
as installation of the drinking water container and the size thereof.
[0010] A drinking water dispenser according to the present invention, as set forth in claim 1, functions to supply
drinking water from a detachable water container. The drinking water dispenser comprises a hot water tank, a chilled
water tank, a supply pipe and a sterilization system. The hot water tank heats and stores the drinking water supplied
from the water container. The chilled water tank cools and stores the drinking water supplied from the water container.
The supply pipe connects the water container with the hot water tank and the chilled water tank. The sterilization system
sterilizes the hot water tank, the chilled water tank and the supply pipe by circulating hot water of the hot water tank
among them. A three-way connector is disposed in a refrigerator which receives the water container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a schematic view showing a structure of a dispenser according to the present invention.
Fig. 2 is an exploded view of a piping system of the dispenser of Fig. 1.
Fig. 3A is a front view showing a three-way connector of the dispenser of Fig. 1, Fig. 3B is a top view of the three-
way connector, and Fig. 3C is a side view of the three-way connector.
Fig. 4 is a partial cross-sectional view of a hose employed in the piping system of the dispenser.
Fig. 5A is a side view of a water pouring faucet of the dispenser of Fig. 1, Fig. 5B is a bottom view of the water
pouring faucet, and Fig. 5C is a back view of the water pouring faucet.
Fig. 6 is a front view of a water server of an embodiment of the dispenser according to the present invention.
Fig. 7 is a top view of the water server of Fig. 6.
Fig. 8 is a cross-sectional side view of the water server of Fig. 6.
Fig. 9 is a back view of the water server of Fig. 6.
Fig. 10 is a cross sectional view taken along the direction of arrows X-X of Fig. 9.
Fig. 11 is an enlarged partial view of Fig. 8.
Fig. 12 is a bottom view of Fig. 11.
Fig. 13A is a perspective view showing a procedure for installing a drinking water container to a dispenser, and
Fig. 13B is an enlarged view of a portion XIII of Fig. 13A.
Fig. 14 is a perspective view showing a procedure for installing the drinking water container to the dispenser.
Fig. 15 is another perspective view showing a procedure for installing the drinking water container to the dispenser.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Referring to Figs. 1 to 15, there is shown an embodiment of a drinking water dispenser according to the
present invention. As shown in Fig. 1, a drinking water container 1 such as a bag in box type container (BIB container)
is received in a refrigerator 25. The BIB container 1 supplies drinking water to two kinds of storage tanks such as a
hot water tank 3 and a chilled water tank 4 through a supply pipe 2 by means of gravity. A heater 5 installed in the hot
water tank 3 heats the drinking water, and a cooler 6 installed in the chilled water tank 4 cools the drinking water. The
hot water is poured from a hot water pouring faucet 7 connected to the hot water tank 3, and the chilled water is poured
from a chilled water pouring faucet 8 connected to the chilled water tank 4. Further, a connecting pipe 11 connects the
hot water tank 3 and the chilled water tank 4. A circulating pump 9 and a circulating solenoid valve 10 are disposed in
the connecting pipe 11 as shown in Fig. 1. Therefore, when the heat sterilization is executed, the hot water pouring
faucet 7 and the chilled water pouring faucet 8 are closed, the circulating solenoid valve 10 is opened, and the circulating
pump 9 is operated. With these operations, hot water flowed out from the hot water tank 3 circulates in the connecting
pipe 11, the chilled water tank 4 and the supply pipe 2 in the order of mention. During the heat sterilization, the hot
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water circulated through a heat sterilization circuit in the dispenser is heated by the heater 5 installed in the hot water
tank 3 so that the temperature of the hot water is greater than or equal to 70°C. That is, the sterilization of inner portions
of the pipes 2, 11 is executed by the hot water kept at a temperature necessary for the heat sterilization. As is clear
from the above explanation, the hot water tank 3, the connecting pipe 11, the circulating pump 9 and the circulating
solenoid valve 10 constitute a heat sterilization system.
[0013] Further attached in the hot tank 3 are a steam purge pipe 12 for purging steam in the hot water tank 3 and a
hot water drain valve 13 for draining hot water in the hot water tank 3. Attached in the chilled water tank 4 is a chilled
water drain valve 14. The dispenser comprises a refrigeration system for cooling the chilled water tank 4 and the
refrigerator 25. The refrigeration system comprises an electric compressor 19 which pressurizes and discharges re-
frigerant to a condenser 17. The refrigerant is liquefied in the condenser 17, and the condenser 17 is cooled by the
electric motor fan 18. The liquefied refrigerant is supplied through a selector electromagnetic solenoid valve 16, refrig-
erant supply pipes 15 and 22 to the cooler 6 and an evaporator 23 installed in the refrigerator 25, respectively. The
selector electromagnetic solenoid valve 16 is arranged to control the supply of the refrigerant to the cooler 6 and the
evaporator 23 so as to prevent the temperature in the refrigerator 25 or the temperature of the chilled water tank 4
from becoming greater than or equal to a preset value. Refrigerant drain pipes 20 and 21 are connected to the cooler
6 and the evaporator 23 to return the refrigerant to the compressor 19.
[0014] The refrigerator 25 comprises the evaporator 23, a refrigerator fan motor 24, a door 26, a partition wall 27 for
partitioning an inner space of the refrigerator 25, and a shelf board 28 for setting the drinking water container.
[0015] The drinking water contain 1 set in the dispenser according to the present invention is a sealed container
which is of a bag in box type container (BIB container). An outlet port 29 connected to an inner bag of the BIB container
1 is connected to the supply pipe 2 in the refrigerator 25. The outlet port 29 is formed into a neck shaped portion, and
a removable seal 29b is attached on a top surface the neck shaped portion. A sealing film 29c is set at an inner-deep
portion of the neck shaped portion. The drinking water was filled the BIB container 1 with in an aseptic condition, and
the sealing film 29c and the removable seal 29b keep the sterility in the BIB container 1. When the drinking water
container 1 is connected to the supply pipe 2 of the dispenser, the removable seal 29b is removed. The refrigerator 25
storing the BIB container 1 is cooled by the refrigeration system including the evaporator 23 and the refrigeration fan
motor 24 so as to cool the drinking water in the BIB container 1 at about 4 to 10°C.
[0016] The purpose of this refrigeration system is to set the drinking water at a suitable cold temperature for drinking
and to store the drinking water at a microbe suppressed state so as to reduce the possibility of the contamination of
the drinking water in the BIB container 1 by microbe. Further, since the connecting portion between the BIB container
1 and the dispenser is put in the refrigerator so as to be separated from outside air and to be put in a cold temperature
circumstance, the invasion and the growth of microbe is suppressed.
[0017] Conventionally, although a connector of the dispenser connects to the BIB container outlet port through a
supply hose is attached to the dispenser, this has generated the invasion of microbe during the connecting operation
of the drinking water container or the contamination of the connecting portion by microbe. Because the connector of
the drinking water container is treated by hands. That is, such a conventional connecting operation is not sanitary. In
case that a bottle well-seen in the United State or Europe is used as a bottled drinking water container, a mechanism
therefor is arranged to open a plug of an outlet port of the bottle and to insert the outlet port of the inverted bottle to a
water supply reservoir installed at an upper portion of the dispenser. However, such a conventional water supply res-
ervoir of the dispenser and the outlet port of the bottle are exposed in outside air, and the connecting portion therebe-
tween is not shut from outside air even under the connected condition. Therefore, in case of such a conventional well-
seen bottle, the invasion of and attaching of microbe into the water container and dispenser tend to be generated.
[0018] Next, the piping system of the dispenser according to the present invention will be explained in detail with
reference to Fig. 2. The supply pipe 2 is arranged such that a pair of hoses 32 and 32 are fixedly connected to a three-
way connector 31 by means of clamps 33 and 33. The three-way connector 31 is inserted to the outlet port 29 of the
BIB container 1 and is sealed by an O-ring 30. Each of the hoses 32 and 32 is fixedly connected to each pipe 34 by
means of each clamp 35. The three-way connector 31 is made of stainless steel and is arranged, as shown in Fig. 3,
to have two connecting pipe portions 37 and 37 projected from a main body 36 to both lateral sides. Further, the three-
way connector 31 has a T-shaped through hole 38 and a tapered cylindrical portion 39 including a sharp end portion
39a for breaking through the sealed film 29c of the BIB container outlet port 29. The three-way connector 31 is disposed
in the vicinity of the outlet port 29 such that the heat sterilization by the circulation of the hot water is executed even
near an end portion of the dispenser. Since the three-way connector 31 is made of metal, a portion near the outlet port
29 is sterilized due to the heat conductivity of the three-way connector 31. The O-ring 30 is made of silicone rubber
and is disposed in a recess portion of the tapered cylindrical portion 39 of the three-way connector 31 so as to prevent
the O-ring 30 from easily moving vertically. Therefore, when the tapered cylindrical portion 39 is connected to the outlet
port 29 of the BIB container 1, the O-ring 30 functions to prevent the leakage of the drinking water at the connecting
portion. The hose 32 is made of rubber or synthetic resin such as SEBS, and its inner and outer surfaces are coated
by LLDPE coatings 32a and 32b as shown in Fig. 4 showing a vertical cross sectional structure. The thickness of the
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coating 32b of the outer surface is thinner than the coating 32a of the inner surface. The pipes 34 are made of stainless
steel.
[0019] Again, as shown in Fig. 2, the pipes 34 and 34 are fixedly connected to hoses 40 and 40, respectively, by
means of clamps 41. The hoses 40 and 40 are fixedly connected to pipes 42 and 42 projected from the hot water tank
3 and the chilled water tank 4 by means of clamps 43 and 43, respectively. The connecting pipe system 11 is arranged
to fixedly connect a hose 45 with a T-shaped pipe 44 projected from a bottom portion of the hot water tank 3 by means
of a clamp 46, to fixedly connect a pipe 47 with the hose 45 by means of a clamp 48, and to fixedly connect a hose 49
with the pipe 47 by means of a clamp 50. The hose 49 is fixedly connected to an inlet port 51 of the circulating pump
9 by means of a clamp 52. An outlet port 53 of the circulating pump 9 is fixedly connected to a hose 54 by means of
a clamp 55. Further, the hose 54 is fixedly connected with a pipe 56 by means of a clamp 57. Furthermore, the pipe
56 is fixedly connected to a hose 58 by means of a clamp 59, and the hose 58 is fixedly connected to an inlet port 60a
of the circulating solenoid valve 10 by means of a clamp 61. The hoses 40, 45, 49, 54 and 58 are made of material as
same as that of the hose 32. The pipes 42, 47 and 56 are made of material as same as that of the pipe 34. The
circulating pump 9 is arranged such that a casing and an impeller thereof are made of glass-fiber reinforced PP, a
spindle is made of ceramics, a thrust is made of polyethylene, a O-ring is made of fluoro rubber, and a bearing is made
of Rulon-alloy. The circulating solenoid valve 10 is constructed such that a body thereof is made of polyacetal, a valve
sheet and a packing are made of silicone rubber, a guide and a spring are made of stainless steel, and a plunger is
made of stainless steel.
[0020] An outlet port 60b of the circulating solenoid valve 10 is fixedly connected to a hose 62 by means of a clamp
63. The hose 62 is fixedly connected to a pipe 64 branched from a pipe 66 projected from the chilled water tank 4 by
means of a clamp 65. The chilled water pouring faucet 8 is installed in the vicinity of the piping system so that the heat
sterilization thereof is easily executed. The chilled water pouring faucet 8 is connected to the pipe 66 through a packing
67. The hot water pouring faucet 7, which is the same as the chilled water pouring faucet 8, is connected to a pipe 68
projected from the hot water tank 3 through a packing 69. As shown in Figs. 5A to 5C, each of the hot water and chilled
water pouring faucets 7 and 8 is arranged such that a connecting pipe portion 78 is integrally connected with a main
body 79 to form an L-shape appearance. A cutout portion such as a slit 79d is formed at a tip end portion of a water
outlet 79c of the main body 79. Therefore, a surface tension of water at the tip end portion of the water outlet 79c is
suppressed, and the water rested in the vicinity of the water outlet 79c tends to be discharged. That is, the water
dripping performance of the dispenser according to the present invention is improved. Since the portion in the vicinity
of the water outlet 79c is exposed in outside air, the resting of water at there extremely tends to cause the invasion
and the growth of microbe. Therefore, this cut portion structure is very effective to prevent the invasion and the growth
of microbe.
[0021] A drain pipe 70 is downwardly projected from the bottom portion of the chilled water tank 4, and a chilled
water drain valve 14 is connected to the drain pipe 70. The hot water drain valve 13 is the same as the chilled water
drain valve 14. The steam purge pipe 12 for the hot water tank 3 is arranged such that a stainless steel pipe 71 projected
from the hot water tank 3 is fixedly connected to a hose 72 by means of a clamp 73, the hose 72 is fixedly connected
to a pipe 74 by means of a clamp 75, and the pipe 74 is fixedly connected to a hose 76 by means of a clamp 77. The
pouring faucets 7 and 8 are made of synthetic resin such as polysulfone, the hot water tank 3 and the chilled water
tank 4 are made of stainless steel, the pipes 64 and 66 are the same as the material of the tanks 3 and 4, the packings
67 and 69 are made of silicone rubber.
[0022] The drain valves 13 and 14 are made of brass so that the heat sterilization thereof is executed by utilizing the
heat conduction of the material when the heat sterilization of the system is executed by circulating hot water. It is
important that the material of parts contacting with drinking water in the dispenser is selected on the basis of the
functions of the parts to be performed in the dispenser. Further, it is important that the parts are sanitary with respect
to drinking water, and do not affect the natural character of drinking water.
[0023] However, the conventional dispenser has not taken account of the affectation of the selected material to the
natural character of drinking water. Therefore, strange odor such as metal-like smell or rubber-like odor and strange
taste due to metals have been frequently added to drinking water. More particularly, in case of drinking water having
delicate flavor and taste such as natural mineral water, it is necessary to keep its flavor and taste. Therefore, the
materials of the hot water tank, the chilled water tank and the pipes of the piping system are selected so as to satisfy
the corrosion resistance, the heat conductivity and the aging deterioration durability and not to affect the natural char-
acter of drinking water.
[0024] Accordingly, the dispenser according to the present invention is arranged to use stainless steel therefor. For
example, SUS316 and SUS304 (kinds of stainless steel defined by Japanese Industrial Standard) are preferably used
in the pipes and tanks of the dispenser according to the present invention. Further, the material of the hoses should
be selected so as to satisfy the flexibility, inner-space keeping performance even under a vent condition, high-temper-
ature resistance and low-temperature resistance and to have a low adsorption characteristic with respect to strange
taste and odor. Therefore, silicone rubber and SEBS are used as the material of the hoses of the dispenser according
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to the present invention. In order to suppress the affection to the natural character as possible, it is preferable to use
the material coated by LLDPE. As a coating method, it is preferable to the simultaneous extruding method since using
of adhesive is not appropriate in view of the safety and affectation to the natural character of drinking water.
[0025] As to the O-rings, the packings and the valves of the solenoid valves of the dispenser according to the present
invention, silicone rubber or fluoro rubber is selected in view of satisfying high-temperature durability and low-temper-
ature durability and having low adsorption characteristic to strange taste and odor material. As to the hot water pouring
faucet 7 and the chilled water pouring faucet 8, polysulfone or PP is selected in view of satisfying high-temperature
durability and low-temperature durability, dimensional accuracy and external appearance and having low adsorption
characteristic to strange taste and odor material. As to the valve of the water pouring faucet, silicone rubber or fluoro
rubber is selected in view of shape recovery performance against deformation, crack resistance and high-temperature
durability and low-temperature durability, and having low adsorption characteristic to strange taste and odor material.
As to the casing and the impeller of the circulating pump and the body of the circulating electromagnetic solenoid valve,
polyacetale, glass fiber reinforced PP or polysulfone is selected in view of satisfying high-temperature durability and
low-temperature durability, crack resistance, dimensional accuracy and dimensional stability, and having low adsorption
characteristic to strange taste and odor material. As to the three-way connector, stainless steel or polysulfone is selected
in view of heat conductivity, high-temperature resistance and low-temperature resistance, dimensional accuracy, sharp-
ness and durability for picking the sealing film of the pour out port of the BIB container and having low adsorption
characteristic to strange taste and odor material. In case of stainless steel, it is preferable to select, for example,
SUS316 or SUS304. As to the chilled water drain pipe, the hot water drain pipe and the drain pipe, it is preferable to
select metal such as heat-conductive stainless steel and brass.
[0026] Figs. 6 to 15 show an example of the dispenser according to the present invention, which is assembled into
a water server.
[0027] A longitudinal body 80 has a height of about 140cm, a front-width of about 35cm, a length of about 45cm.
The body 80 is arranged to have the door 26 of the refrigerator 25 at its upper portion and to be formed into a sealable
box-shape as shown in Figs. 1 and 8. In the body 80, an apparatus holding area 81 is disposed under the refrigerator
25. A panel 82 is installed at a lower portion of the door 26 and a front intermediate portion. The panel 82 includes a
hot water optimum temperature lamp 83, a chilled water optimum temperature lamp 84 and a sanitation lamp 85.
Further, at a lower portion of the panel 82, a depressed portion 86 is formed. The hot water pouring faucet 7 and the
chilled water pouring faucet 8 are disposed at an upper portion of the depressed portion 86, and a detachable drain
pan 87 for setting on a glass is disposed at a lower portion of the depressed portion 86.
[0028] As shown in Fig. 8, in the refrigerator 25 the evaporator 23 and an inbox fan motor 24 are fixed to a rear side
in the refrigerator 25. An inboard partition wall 27 is hanged in front of the evaporator 23 and an inbox fan motor 24
surface. A shelf board 28 is horizontally disposed at a lower portion of the partition wall 27. The drinking water container
1 is disposed on the shelf board 28.
[0029] As shown in Figs. 11 to 15, the shelf board 28 has a semi-circular cutout portion 98 opened toward the door
in order to clamp the neck portion of the drinking water container outlet port 29. At front side of the cutout portion 98,
triangular taper portions 99, 99 are formed so as to connect the front portion of the shelf board 28 and the cutout portion
98. A pair of finger hock portions 100, 100 of a semi-circular cutout portion 98 are disposed at both sides of the taper
portion 99 at the shelf board 28. An end of a fixing lever 101 is rotatably fixed at a lower portion of the taper portion 99
disposed at the shelf board 28 so as to be parallel with the shelf board 28. When the fixing lever 101 is tightened, the
lock state of the drinking water container 1 is established. In order that the drinking water container 1 is set on the shelf
board 28, the lock of the fixing lever 101 is first released. Next, the drinking water container 1 is provisionally set at a
front portion of the shelf board 28, and the neck portion of the drinking water container outlet port 29 is generally
adjusted with the taper portion 99. Then, the drinking water container 1 is moved to the backward of the shelf board
28. By these operations, the neck portion of the outlet port 29 is accurately led toward the taper portion 99 and is easily
engaged with the cutout portion 98. Therefore, the outlet port 29 is fixed at a position necessary for the connection
with the dispenser. Further, by closing the fixing lever 101, the position of the outlet port 29 of the drinking water
container 1 is fixed and the lock state is established.
[0030] A connecting lever 92 fixedly connecting the three-way connector 31 is disposed at a center and lower portion
of the most-length portion of the cutout portion 98 so as to be swingable on a shaft 93 in the vertical direction. The
sharp end portion 39a is set at the tip end portion of the three-way connector 31. A grip portion 92a of a front end
portion of the connecting lever 92 is arranged to be swingable on an axis 95 in the right and left (horizontal) direction.
A generally T-shaped guide 102 is disposed around the movable area of the connecting lever 92. A longitudinal portion
of the guide 102 is formed into a generally U-shape opened upward so as to vertically guide the connecting lever 92.
The shaft 93 is disposed at a supporting plate 94 fixed at a back center portion of the lower side of the shelf board 28.
[0031] Accordingly, in case that the drinking water container 1 and the dispenser are connected with each other, as
shown in Figs. 13A and 13B, the drinking water container 1 is first put on the shelf board 28. Next, a groove portion
29a formed at the neck portion of the drinking water container 1 is engaged with the taper portions 99, 99 by inserting



EP 0 963 338 B1

5

10

15

20

25

30

35

40

45

50

55

7

the outlet port 29 of the drinking water container 1 to the cutout portion 98, and the fixing lever 101 is fastened for
locking as shown in Fig. 14. Then, upon stabilizing the hand by hocking the finger at the finger hock portion 100 of the
shelf board 28, the grip portion 92a of the connecting lever 92 is moved upward along the vertical portion of the guide
102 by fingers. By these operations, the sharp end portion 39a of the three-way connector 31 is moved upward and
is inserted into the inner of the outlet portion 29. Accordingly, the sealing film 29c set in the inner portion of the outlet
port 29 is broken by the sharp end portion 39a, and the drinking water is flowed from the drinking water container 1 to
the three-way connector 31 by means of its gravity. The connecting lever 92 is then set in a folded state by moving the
grip portion 92a of the connecting lever 92 to one of the right and left directions after the sharp end portion 39a breaks
the sealing film 29c of the inner portion of the outlet port 29, as shown in Fig. 15. Since the shaft 93 supporting the
connecting lever 92 is fixed at a rear portion in the water dispenser, the fixed point of the shaft 93 is a fulcrum and has
a predetermined distance with respect to a power point of the grip portion 92a of the connecting lever 92. Therefore,
it is easy to firmly break the sealing film 29c of the inner portion of the outlet port 29 by small power with respect to the
operating point of the sharp end portion 39a of the three-way connector 31. Further, since the connecting lever 92 may
be moved along the guide 102, the operation thereof is correctly executed. Since the connecting lever 92 is supported
by a horizontal portion of the guide 102 by laterally moving the grip portion 92a on the axis 95 toward one of right and
left sides as shown in Fig. 15 after the breakage of the sealing film 29c of the outlet port of the drinking water container
1, the drop down of the connecting lever 92 is prevented by the guide 102 and is locked without release. Further, since
the grip portion 92a of the connecting lever 92 is folded into a compact state, it is not necessary to provide a waste
space in the refrigerator.
[0032] In case that the connection between the drinking water container 1 and the dispenser is released, the grip
portion 92a of the connecting lever 92 is inversely moved in the lateral direction and the connecting lever 92 is moved
downward upon being adjusted with the longitudinal portion of the guide 102. By these operations, the connection
between the drinking water container 1 and the dispenser is released.
[0033] As shown in Figs. 8 to 10, the hot water tank 3 and the chilled water tank 4 are disposed on a diagonal line
in the apparatus holding area 81 under the refrigerator 25 while the circulating solenoid valve 10 is disposed thereon.
The circulating pump 9 is disposed in the vicinity of the hot water tank 3 and the chilled water tank 4. Since the volu-
minous hot water tank 3 and chilled water tank 4 are diagonally disposed, the drinking water dispenser is designed
compactly and the piping system thereof is arranged compactly. An electric equipment box 103 is disposed under the
hot water tank 3 and the chilled water tank 4, and a sanitation timer 96 is disposed in front of the electric equipment
box 103. The sanitation timer 96 controls the circulating solenoid valve 10 into an open state and the circulating pump
9 into an operating state at predetermined time intervals.
In the electric equipment box 103, there is provided an electric circuit for returning the circulating solenoid valve 10
and the circulating pump 9 into an original state by turning off all of them when a time period necessary for executing
the heat sterilization has elapsed. The hot water drain valve 13 is disposed at a side portion of the electrical equipment
box 103. The condenser 17 and the condenser electric motor fan 18 are disposed at a front side under the electric
equipment box 103 and the hot water drain valve 13. The electric compressor 19 is disposed at a most-length portion
under the electric equipment box 103 and the hot water drain valve 13. In order to operate the hot water drain valve
13 and the sanitation timer 96, a cover 97 is detachably installed at a lower surface of the equipment. Further, a surface
of the door 26 is arranged so as to freely display the quality and the manufacturer of the drinking water in the drinking
water container 1 thereon.
[0034] By installing this arranged water server at an office or dining room and by turning on it, the inside of the
refrigerator 25 is properly cooled by means of the evaporator 23 to enable the drinking water in the container 1 to be
safely stored so as to suppress the increase of the microbe. Further, the drinking water W in the piping system flows
in the direction shown by white allows in Fig. 1 to supply the suitably temperature-controlled water.
The drinking water W flowing into the hot water tank 3 is heated by the heater 5, and the drinking water W flowing into
the chilled water tank 4 is further cooled by the cooler 6. When the hot water optimum temperature lamp 83 and the
chilled water optimum temperature lamp 84 of the panel 82 are turned on, the optimum hot water is poured out by
pressing down the lever of the hot water pouring faucet 7, and the optimum chilled water is poured out by pressing
down the lever of the chilled water pouring faucet 8.
[0035] By setting the sanitation timer 96 so that the heat sterilization of the piping system including the hot water
tank 3 and the chilled water tank 4 is automatically executed at predetermined time intervals, when the set time elapsed,
the sanitation lamp 85 of the panel 82 is flushed and the hot water optimum temperature lamp 83 and the chilled water
optimum temperature lamp 84 are turned off. Further, the normally closed circulating solenoid valve 10 is opened and
the circulating pump 9 is operated. Therefore, the water in the piping system flows in the direction indicated by black
allows as shown in Fig. 1. The drinking water W heated in the hot water tank 3 is flowed into the chilled water tank 4
through the connecting pipe 11 and is flowed in the supply pipe 2. Then, the drinking water W is returned to the hot
water tank 3. During the heat sterilization, the temperature of the drinking water W in the hot water tank 3 is set to be
higher than or equal to 70°C. Therefore, the microbe contaminated into the supply pipe 2, the tanks 3 and 4 are all
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sterilized by the circulating hot water kept at high temperature. Further, by utilizing the heat conductivity of the metal
of the parts when the hot water is circulated, the end portion of the system is also sterilized. When the preset time
elapsed, the circulating solenoid valve 10 is closed and the circulating pump 9 is stopped. Further, the setting of the
temperature of the heater 5 of the hot water tank is returned to the normal setting. With these operations, the heat
sterilization is automatically terminated.

[Example]

[0036] A dispenser (A) according to the present invention shown in Figs. 1 to 15 was produced. As a reference, a
dispensers (B), (C) and (D) were produced. The dispenser (B) was the same as the dispenser (A) except that the three-
way connector 31 disposed in the vicinity of the connecting portion between the dispenser and the outlet port of the
drinking water container was made of plastic. The dispenser (C) was the same as the dispenser (A) except that the
three-way connector was connected to the piping system instead of the stainless steel I-shape joint including a sharp
cylindrical portion which is employed in the conventional dispenser and that the I-shaped connector is located in the
refrigerator. The dispenser (D) was the same as the dispenser (A) except that a conventional valve having no cutout
portion is employed as the chilled water pouring faucet 8.
[0037] Each dispenser (A), (B), (C), (D) was arranged such that the temperature of the drinking water in the container
1 set in the refrigerator 25 was lower than 10°C, the temperature of the chilled water was set in a range from 4°C to
10°C, and the temperature of the hot water was set in a range from 80°C to 90°C. The effective content volume of
each of the hot water tank 3 and the chilled water tank 4 was 2.7 litter. The heater installed in the hot water tank was
401W.

EXPERIMENT I: Evaluation of heat sterilization performance of dispensers

[0038] By using Spingomonas paucimobilis (ATCC29837) and Pseudomonas fluorescens Migula (ATCC13525)
which are known as aquatic microbe, the growth of such microbe in mineral water was certified. After these microor-
ganism were incubated in standard agar media at 27°C for five days, one platinum loop of each incubated microor-
ganism was suspended in 10ml of mineral water. Further, each suspension was diluted by the mineral water to the
concentration of about 102 CFU/ml, and each diluted specimen was incubated at 27°C for five days. After the incubation,
each incubated fluid was suspended with 10 litters of mineral water wherein a marketed new BIB container and incu-
bated at 25°C for 48 hours to obtain two kind of microorganism mineral water. The concentration of the microorganism
mineral water including Spingomonas paucimobilis was 1.763105 CFU/ml, and the concentration of the microorganism
mineral water including Psudomonas fluorescens Migula was 3.043106CFU/ml.
[0039] By using the two kinds of microorganism mineral water, the following experiment of the dispenser (A) according
to the present invention was executed. After 70%-ethanol aqueous solution was circulated in the dispenser (A) for five
minutes, a marketed new BIB container 1 in which 10 litters of mineral water is filled, was connected to the dispenser.
The mineral water was circulated in the dispenser (A) while being poured out to discharge the ethanol aqueous solution
in the dispenser. Then, the drain valves 13 and 14 were opened to drain all of the mineral water in the dispenser. Under
this condition, a BIB container filled with the microorganism mineral water was connected to the dispenser. After it was
confirmed that the chilled water tank was filled with the microorganism mineral water, 200ml of the microorganism
chilled water was poured through the chilled water pouring faucet 8 and was treated as a specimen I. At this time,
since the dispenser is filled with only the microorganism mineral water from the BIB container 1 of the microorganism
mineral water and since the water was poured from the chilled water pouring faucet 8, the microorganism mineral water
reached all of the dispenser, that is, reached at an end of the pouring faucet.
[0040] Next, the BIB container 1 of the microorganism mineral water was detached from the dispenser, and a mar-
keted new BIB container filled with 10 litters of mineral water was connected to the dispenser. Then, the heat sterilization
apparatus of the dispenser was operated. The heat sterilization apparatus of the dispenser was set such that a heater
5 set in a hot water tank 3 stops heating when the temperature of hot water in the hot water tank is greater than or
equal to 70°C, and that a circulating pump is operated for 60 minutes. During this period, the tanks 3 and 4 and the
piping system of the dispenser was filled with the microorganism mineral water of the BIB container 1 previously con-
nected to the dispenser.
[0041] Just after the heat sterilization, 200ml of the water corresponding to a cup of water was obtained through the
chilled water pouring faucet 8 and was treated as a specimen II. After 2 hours elapsed from the heat sterilization, 200ml
of the water corresponding to a cup of water was obtained through the chilled water pouring faucet 8 and was treated
as a specimen III. Following this, in order to pour more than half of the volume of the chilled water tank 4, 1500ml of
the chilled water was poured and was treated as a specimen IV.
[0042] As to each specimen, the microbe test was carried out. The microbe test was executed such that 0.1ml of
the specimen was diluted into 1 to 100 times. The diluted specimen was spread on a standard agar media and was
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incubated at 27°C for 7 days. A colony count of the incubated specimen was measured. The result thereof is shown
in Table 1.

[0043] Consequently, it was proved that the dispenser of the present invention sufficiently performed sterilization by
operating the heat sterilization apparatus even if microbes grow in the dispenser.

EXPERIMENT II: Confirmation of heating effect by heat sterilization of parts of dispensers

[0044] By using the dispenser (A) of the present invention and the dispensers (B) and (C) produced as a reference,
the heating effect by the heat sterilization of each part in the dispenser was confirmed by the following experiment. As
a scale of the heat sterilization, it was assumed that the temperature thereof was kept at 55°C for more than 5 minutes.
[0045] At 35°C room temperature, a marketed new BIB container 1 filled with 10 litters of mineral water was connected
to the dispenser. Then, one hour later the experiment was started. At this time, the temperature of the drinking water
in the BIB container 1 set in the refrigerator 25 in the dispenser was 14°C.
[0046] The heat sterilization apparatus of each dispenser was set to stop the heating when the temperature of hot
water in the hot water tank 3 is higher than 70°C by means of the heating of the heater 5. The circulating pump 9 was
set to operate for 70 minutes. During a period from the start of the circulating pump 9 to 90 minutes later, the temperature
of each portion of the dispenser was measured to observe the time elapsed change. During this period, in the dispenser
(A), a base part a of the tapered cylinder portion 39 of the three-way connector 31, a body center part h of the three-
way connector 31 and a pipe part c of the piping system in refrigerator connected to the hot water tank 3 were measured.
In the dispenser (B), a base part a' of the tapered cylinder portion 39 of the three-way connector 31, a body center part
b' of the three-way connector 31 and a pipe part c' of the piping system in refrigerator connected to the hot water tank
were measured. In the dispenser (C), a part d of the 1-connector located near the outlet port of the drinking water
container 1, a center part e of the I type connector, a part f of the I-connector near the piping system, and a connecting
portion part g between the I-connector and the piping system were measured.
[0047] At the body center part b, b' of the three-way connector 31 and the pipe c, c' of the piping system in refrigerator
connected to the hot water tank 3 of each of the dispensers (A) and (B), the temperatures were raised from the start
of the circulating pump and were reached at 55°C in 17 minutes. Further, the temperatures were raised and reached
maximum 75°C, and were then lowered from the time when the heater attached to the hot water tank was turned off.
At the time when 90 minutes elapsed from the start of the heater, the temperature was 63°C. At the tapered cylindrical
portion base part a of the three-way connector 31 of the dispenser (A) according to the present invention, the temper-
ature was raised from the start of the circulating pump and was reached 55°C in 33 minutes. Further, the temperatures
were raised and reached maximum 65°C, and were then lowered from the time when the heater 5 was turned off. At
the time when 90 minutes elapsed from the start of the heater 5, the temperature was 57°C. At the tapered cylindrical
portion base part a' of the plastic three-way connector 31 of the dispenser (B), the temperature was deviated within a
range from 28°C to maximum 52°C.
[0048] As to the dispenser (C), at the connecting part g between the I-connector and the piping system, the temper-
ature was raised from the start of the circulating pump 9 and was reached 55°C in 22 minutes. Further, the temperatures
was raised and reached maximum 74°C, and was then lowered from the time when the heater 5 was turned off. At the
time when 90 minutes elapsed from the start of the heater 5, the temperature was 61°C. At the part d of the I-connector
near the outlet port of the drinking water container 1, the temperature was raised from 26 minutes later of the start of

Table 1

Microorganism mineral water
including Spingomonas paucimobilis

Microorganism mineral water
including Pseudomonas fluorescens
Migula

Microorganism mineral water 1.763105 CFU/ml 3.043106 CFU/ml

SPECIMEN I (microorganism water
installed time)

1.463103 CFU/ml 3.813104 CFU/ml

SPECIMEN II (just after heat
sterilization)

10 CFU/ml or less 10 CFU/ml or less

SPECIMEN III (2 hours later from
sterilization; 200ml)

10 CFU/ml or less 5 CFU/ml

SPECIMEN IV (2 hours later from
sterilization; 1500ml)

75 CFU/ml 75 CFU/ml
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the circulating pump and reached maximum 45°C. The temperature was then lowered from the time when the heater
5 was turned off. At the time when 90 minutes elapsed from the start of the heater 5, the temperature was 26°C. At
the center part e of the I-connector, the temperature was raised from the time 26 minutes elapsed from the start of the
circulating pump 9 and reached maximum 45°C. The temperature was then lowered from the time when the heater 5
was turned off. At the time when 90 minutes elapsed from the start of the heater 5, the temperature was 26°C. At the
part f of the I-connector near the piping system, the temperature was raised from the time 8 minutes elapsed from the
start of the circulating pump 9 and reached maximum 57°C. The temperature more than 55°C was kept for 4 minutes.
The temperature was then lowered from the time when the heater 5 was turned off. At the time when 90 minutes
elapsed from the start of the heater 5, the temperature was 45°C.
[0049] As a result, in case that it was defined that the sterilization enabling temperature and the period thereof to be
followed were 55°C or more and at least 5 minutes, regarding the dispenser (A) according to the present invention, all
of the tapered cylindrical portion base part a of the three-way connector 31, the body center part b of the three-way
connector 31 and the pipe c of the piping system in refrigerator achieved the sterilization condition to keep 55°C or
more for at least 5 minutes.
[0050] In the dispenser (B), only the tapered cylindrical portion base part a' of the plastic three-way connector 31 did
not reach the temperature greater than 55°C, and therefore the sterilization effect was not ensured.
[0051] In the dispenser (A), since the three-way connector 31 was made of metal, the temperature thereof was raised
by the circulation of hot water and the end portion of the three-way connector was raised by the heat conductivity
thereof. Therefore, it was deemed that the temperature of the sharp cylindrical portion base part a of the three-way
connector 31 was raised at 55°C or more and kept at the same for 5 minutes or more than. However, it was deemed
that at the taper cylindrical portion base part a' of the plastic three-way connector 31 of the dispenser (B), the temper-
ature thereof was almost not raised and is largely affected by the temperature of the chilled drinking water from the
BIB container 1, and therefore the temperature was not raised.
[0052] In the dispenser (C), since no part of the I-connector was kept at 55°C or more for 5 minutes or more, the
heat sterilization effect could not be ensured. The reason for this was deemed that the hot water was not circulated in
the I-connector and the chilled water from the BIB container 1 was flowed in the I-connector, and the I-connector was
disposed in the refrigerator 25 to keep the drinking water under the cooled condition. Therefore, even if the I-connector
received the heat of the hot water circulated in the vicinity of the I-connector and utilized its heat conductivity, the
temperature of the I-connector was not raised. The I-connector is located at a most upstream portion in the dispenser.
Therefore, if the contamination or growth of microbe is generated at this part, whole of the dispenser is contaminated
according to the use of the dispenser. That is, the I-connector is the most important part in sterilization.
[0053] Additionally, in the dispenser (A) according to the present invention, at the chilled water pouring faucet 8 base
part, the circulating solenoid valve 10, the circulating pump 9, the hot water tank bottom portion, the chilled water tank
bottom portion and the chilled water drain valve 14 connected to the chilled water tank through the drain pipe, the
temperatures thereof were measured. Each temperature was raised from the start of the circulating pump and was
kept at 55°C or most for at least 30 minutes. Furthermore, in the dispenser (A) according to the present invention, the
temperature of the drinking water in the BIB container 1 set in the refrigerator 25 and the temperature in the refrigerator
25 were measured. The temperatures of the drinking water in the BIB container 1 and the temperature in the refrigerator
25 were raised by at most 5°C but were not significantly changed. Accordingly, the inside of the refrigerator 25 and
the drinking water in the BIB container 1 set in the refrigerator 25 are kept cool. That is, it is not necessary to excessively
execute the cooling after the heat sterilization, and the low temperature for suppressing the growth of microbe in the
drinking water in the BIB container 1 is maintained.

EXPERIMENT III: Effect of the cutout portion of the water outlet portion of the chilled water pouring faucet

[0054] As to a microbe contamination of two portions of the water outlet tip end portion of the chilled water pouring
faucet 8 and the water outlet tip end portion of the hot water pouring faucet 7 which are parts exposed to outside air,
a marketed dispenser set in a room of an office was observed. The observation method was as follows: First, the water
outlet tip end portions were wiped by a cotton swab wetted by aseptic water. The wiped cotton swab was washed by
1.0ml aseptic water in a test tube. 0.1 ml of the washing water is mixed with and diluted by medium. Then, the washing
water medium was incubated, and the colony count of the incubated specimen was counted. As a result of the obser-
vation, at the water outlet tip end portion of the chilled water pouring faucet 8 of the dispenser, 103 CFU/ml or more of
microbe was detected, and at the water outlet tip end portion of the hot water pouring faucet 7, 10 colony-forming units
per millilitre (CFU/ml) or less of microbe was detected. Microbe detected at the water outlet tip end portion and obser-
vation of remaining water in the water outlet tip end portion, it concluded that the microbe was attached to the water
outlet from outside and the attached microbe was grown in the remaining water in the water outlet tip end portion.
Therefore, in order to certify the effect for suppressing the growth of microbe at the chilled water pouring faucet 8, the
following experiment was executed by using the dispenser (D) which was produced as a reference of the dispenser
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(A) of the present invention. As mentioned above, the chilled water pouring faucet 8 of the dispenser (D) did not have
a cutout portion.
[0055] Strains of Spingomonas paucimobilis (ATCC29837) and Pseudomonas fluorescens Migula (ATCC13525),
which were used in the above experiment I, were incubated in standard agar media at 27°C for five days. Then, one
platinum loop of each incubated microorganism was suspended in 10 ml of mineral water. Further, each suspension
was diluted by mineral water to the concentration of about 102 CFU/ml, and each diluted specimen was incubated at
27°C for five days. After the incubation, each incubated fluid was suspended with 10 litters of mineral water wherein
a marketed new BIB container 1 and incubated at 25°C for 48 hours to obtain two kinds of microorganism mineral
water. The concentration of the microbe was 2.403105 CFU/ml.
[0056] After the dispenser was put in full empty condition where all drinking water was discharged, the BIB container
1 filled with the microorganism mineral water was connected to the dispenser. After it was checked that the chilled
water tank was fully filled with the microorganism water, 500ml of the water was poured from the chilled water pouring
faucet. At this time, since only the microorganism mineral water from the BIB container 1 filled with the microorganism
mineral water was existed in the dispenser, the microorganism mineral water reached whole of the dispenser by pouring
the water through the chilled water pouring faucet 8. This means that the water fully reached the end of the pouring
faucet 7, 8. Thereafter, the BIB container 1 of the microorganism mineral water was detached from the dispenser, and
a marketed new BIB container 1 filled with 10 litters of mineral water was connected to the dispenser. Then, the heat
sterilization apparatus was operated. The heat sterilization apparatus of the dispenser was set such that the heater 5
set in the hot water tank 3 stops heating when the temperature of hot water in the hot water tank 3 is greater than or
equal to 70°C, and that a circulating pump 9 is operated for 120 minutes. During this period, the tanks and the piping
system of the dispenser were filled with the microorganism mineral water of the BIB container 1 previously connected
to the dispenser.
[0057] After the heat sterilization, the dispenser was left for one day without being used so as to maintain a condition
that the mineral water was still stayed in the dispenser. After such one day leaving of the dispenser, the water was
poured from the chilled water pouring faucet 8 by 1 litter. First 10ml and last 10ml of each 1 litter of the water were
sampled and tested as to microbe. Further, 10 days later, a marketed new BIB container filled with 10 litters of mineral
water was connected to the dispenser. Then, the water was similarly sampled and tested as to microbe. This observation
was executed to confirm the periodical change of the count of microbe according to the stayed time of the mineral
water in the dispenser after the heat sterilization. The first 10 ml of the poured 1 litter was a sample including water
remained in the water outlet tip end portion of the chilled water pouring faucet 8, and the last 10 ml thereof was a
sample including mineral water in the tank which is free from the water remained at the water outlet tip end portion.
[0058] After the one day leaving of the dispenser, the heat sterilization apparatus of the dispenser was not operated.
The microbe test was executed such that 0.1ml of each specimen was smeared on a standard agar media and incubated
at 23°C for 7 days, and that the colony count thereof was counted.
[0059] As a result, in the dispenser (D), the microbe of the first 10ml on the first day was 1.683106CFU/ml, and the
microbe of the last 10ml on the first day was 9.523103CFU/ml. In the dispenser (A), the microbe of the first 10ml on
the first day was 220CFU/ml, and the microbe of the last 10ml on the first day was 11CFU/ml. Then, in the dispenser
(D), the microbe of the first 10ml on the second day was 2.203105CFU/ml, and the microbe of the last 10ml on the
second day was 1.153103CFU/ml. The microbe of the first 10 ml on the third day was 2.183105CFU/ml, and the
microbe of the last 10ml on the third day was 1.063103CFU/ml. The microbe of the first 10 ml on the fourth day was
1.173104CFU/ml, and the microbe of the last 10ml on the fourth day was 556 CFU/ml. During a period from the fifth
day to the twentieth day, the detected count of microbe was similar to that of the fourth day.
[0060] In the dispenser (A) of the present invention, although during a period from the second day to the fifth day
the count of microbe was detected as was similar to that of the first day, after the fifth day the microbe in both of the
first 10 ml and the last 10ml was within a range from 0 to at most 14.
[0061] As mentioned above, since the dispenser (A) according to the present invention has been arranged such that
the cutout portion is set at the water outlet tip end portion of the chilled water pouring faucet 8, the drinking water is
prevented from remaining at the water outlet portion of the chilled water pouring faucet 8. As a result, the growth of
microbe at this part was prevented. It was deemed that the microbe attached to the water outlet portion and grew in
the remaining water in case that the water outlet portion of the chilled water pouring faucet 8 was not sufficiently heated
during the heat sterilization. The reason why microbe was not detected at the water outlet tip end portion of the hot
water pouring faucet was that since the temperature of the hot water poured from the hot water pouring faucet was
kept at 55°C, even if microbe was attached to the water outlet tip end portion of the hot water pouring faucet, the portion
was always put in the heat sterilization condition due to the pouring of the hot water. Therefore, microbe died and did
not grow.
[0062] According to the present invention as mentioned above, the heat sterilization apparatus, that is, the heater 5
has been arranged only at the hot water tank 3, and the provision of the heater to the part of the piping system and
the chilled water tank was facilitated. Therefore, the number of the installed portions of the heater was decreased and
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the consumed electric power was decreased. Accordingly, the production cost of the equipment and the running cost
of the dispenser were decreased.
[0063] Further, since the three-way connector has been disposed in the vicinity of the connecting portion to the outlet
port of the drinking water container 1 and the chilled water pouring faucet 8 has been disposed in the vicinity of the
piping system, the heat sterilization by circulating hot water was effectively executed as to the whole of the dispenser.
Furthermore, since the three-way connector 31 and the drain valves 13 and 14 have been made of metal having high
heat conductivity, it becomes possible to heat a circumferential portion of these parts. The parts connected to drinking
water in the dispenser, which are located at a nearer portion to the connecting portion as compared with the three-way
connector 31 which was not directly sterilized by circulating hot water, were set in the refrigerator 25 under the sealed
state and put in the low temperature atmosphere. Therefore, they have been put in a condition that the growth of
microbe was difficult. Further, it is arranged that the drinking water container 1 is received in the refrigerator 25. By
this arrangement of the dispenser and the heat sterilization by circulating hot water, the safety of drinking water in the
dispenser with respect to microbe is strictly ensured. Even when the drinking water container 1 is attached and detached
to and from the dispenser, the portions in contact with the drinking water are not usually touched by men and therefore
there is almost not the possibility of the invasion of microbe.
[0064] Further, since the taper portion 99, the cutout portion 98, the guide portion 102 and the connecting lever 92
are provided, the operation of attaching and detaching the drinking water container 1 is easily and firmly executed by
small force and the drinking water container 1 is never detached in occupied condition. Further, since the connecting
lever 92 is folded in a normal condition except for the attaching and detaching operation, it is compactly received and
effective in space.
[0065] Even if drinking water having delicate natural character such as natural mineral water is employed in the
dispenser according to the present invention, the parts in contact with the drinking water in the dispenser does not
apply strange taste and odor to the drinking water. Further, since the material which prevents strange taste and odor
from being applied to the parts, is selected and used, the dispenser according to the present invention never degrades
the delicate taste and never adds strange taste and odor to the water even if it is continuously used for long period.
[0066] Furthermore, Since the drinking water container 1 having a large volume is received in an upper portion of
the dispenser and the hot water tank 7and the chilled water tank 8 are diagonally arranged at the lower portion, it
becomes possible to produce the apparatus of the dispenser compactly.

Claims

1. A drinking water dispenser for supplying drinking water from a detachable water container (1), when connected in
use, comprising:

a refrigerator (25) for receiving and cooling said detachable water container (1),
a hot water tank (3) for heating and storing drinking water supplied from the water container;
a chilled water tank (4) for cooling and storing the drinking water supplied from the water container (1);
supply pipes (2) for connecting the water container (1) with the hot water tank (3) and the chilled water tank
(4) respectively;
and a sterilization system (9-11) for sterilizing the hot water tank (3), said chilled water tank (4) and said supply
pipes (2) by circulating hot water among them,the sterilization system comprising a connecting pipe (11) con-
necting the hot water tank (3) and the chilled water tank (4), a circulating pump (9) and a circulating solenoid
valve (10) for controlling the circulation of hot water for sterilization,

characterised in that said drinking water dispenser further comprises:

a three-way connector (31) having a first port (39) for connection to the water container (1) and having second
and third ports (37) respectively connected to the supply pipes (2) through which drinking water from the water
container (1) when connected in use, is supplied to the hot water tank (3) and the chilled water tank (4) re-
spectively; and in that
the three-way connector (31) is contained inside the refrigerator (25).

2. A drinking water dispenser as claimed in Claim 1, wherein the sterilization system further comprises a timer for
controlling the circulating pump (9) and the circulating solenoid valve (10).

3. A drinking water dispenser as claimed in any preceding Claim, wherein the hot water tank (3),the chilled water
tank (4), the said supply pipes (2), the connecting pipe (11), the circulating pump (9) and the circulating solenoid
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valve (10) are made of material which does not affect the sterility, taste, and odor of the drinking water.

4. A drinking water dispenser as claimed in Claim 3, wherein the said pipes (2, 11) comprise hoses (32, 40, 45, 49,
54, 58) coated by synthetic resin which does not affect the sterility, taste, and odor of the drinking water.

5. A drinking water dispenser as claimed in any preceding Claim, further comprising a chilled water pouring faucet
(8) connected to the chilled water tank (4), the chilled water pouring faucet (8) including a water outlet portion
which has a cutout portion (79d).

6. A drinking water dispenser as claimed in any preceding Claim, wherein the hot water tank (3) and the chilled water
tank (4) are arranged along a diagonal of an apparatus holding area 81 under the refrigerator (25), and wherein
a refrigeration system for the chilled water tank (3) and the refrigerator (25) comprises an electric compressor (19),
a condenser (17), an evaporator (6) for the chilled water tank (4) and an evaporator (23) for the refrigerator (25),
the electric compressor (19) and the condenser (17) being disposed under the hot water tank (3) and the chilled
water tank (4).

7. A drinking water dispenser as claimed in any preceding Claim, wherein the first port (39) of the three-way connector
(31) has a tapered cylindrical portion (39a) by which a sealing film of the water container (1) is broken.

8. A drinking water dispenser as claimed in any preceding Claim, wherein disposed in the refrigerator (25) are a shelf
board (28) for setting the water container (1) thereon, a connecting lever (92) for connecting the three-way con-
nector (31) and the water container (1), the three-way connector (31) being fixedly connected to the connecting
lever (92) to be a swingable in vertical direction, a guide (102) for guiding the connecting lever (92), the shelf board
(28) having a semi-circular cutout portion (98) and a pair of tapered portions (99) continuous with the semi-circular
cutout portion (98).

Patentansprüche

1. Trinkwasserspender zum Zuführen von Trinkwasser aus einem abnehmbaren Wasserbehälter (1), wenn er bei
Anwendung angeschlossen ist, der folgendes umfaßt:

einen Kühlschrank (25) zum Aufnehmen und Kühlen des abnehmbaren Wasserbehälters (1),

einen Heißwassertank (3) zum Erhitzen und Aufbewahren des von dem Wasserbehälter zugeführten Trink-
wassers,

einen Tiefkühlwassertank (4) zum Abkühlen und Aufbewahren des von dem Wasserbehälter (1) zugeführten
Trinkwassers,

Anschlußrohre (2) zum Verbinden des Wasserbehälters (1) mit dem Heißwassertank (3) bzw. dem Tiefkühl-
wassertank (4),

und ein Sterilisationssystem (9-11) zum Sterilisieren des Heißwassertanks (3), des Tiefkühlwassertanks (4)
und der Anschlußrohre (2) durch Umwälzen von heißem Wasser zwischen ihnen, wobei das Sterilisationssy-
stem ein Verbindungsrohr (11), das den Heißwassertank (3) und den Tiefkühlwassertank (4) verbindet, eine
Umwälzpumpe (9) und ein umlaufendes Magnetventil (10) zum Regeln des Umwälzens des heißen Wassers
zu Sterilisieren umfaßt,

dadurch gekennzeichnet, daß der Trinkwasserspender außerdem folgendes umfaßt:

einen Dreiwegverbinder (31) mit einem ersten Anschluß (39) zur Verbindung mit dem Wasserbehälter (1) und
mit einem zweiten bzw. einem dritten Anschluß (37), die mit den Anschlußrohren (2) verbunden werden, durch
die das Trinkwasser vom Wasserbehälter (1), wenn er bei Anwendung angeschlossen ist, dem Heißwasser-
tank (3) bzw. dem Tiefkühlwassertank (4) zugeführt wird, und dadurch, daß

der Dreiwegverbinder (31) innerhalb des Kühlschranks (25) enthalten ist.
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2. Trinkwasserspender nach Anspruch 1, bei dem das Sterilisationssystem außerdem eine Schaltuhr zum Regeln
der Umwälzpumpe (9) und des umlaufenden Magnetventils (10) umfaßt.

3. Trinkwasserspender nach einem der vorhergehenden Ansprüche, bei dem der Heißwassertank (3), der Tiefkühl-
wassertank (4), die Anschlußrohre (2), das Verbindungsrohr (11), die Umwälzpumpe (9) und das umlaufende
Magnetventil (10) aus Material hergestellt werden, das die Sterilität, den Geschmack und den Geruch des Trink-
wassers nicht beeinträchtigt.

4. Trinkwasserspender nach Anspruch 3, bei dem die Rohre (2, 11) Schläuche (32, 40, 45, 49, 54, 58) umfassen,
beschichtet durch Kunstharz, das die Sterilität, den Geschmack und den Geruch des Trinkwassers nicht beein-
trächtigt.

5. Trinkwasserspender nach einem der vorhergehenden Ansprüche, der außerdem einen Tiefkühlwasser-
Ausgießhahn (8) umfaßt, verbunden mit dem Tiefkühlwassertank (4), wobei der Tiefkühlwasser-Ausgießhahn (8)
einen Wasserauslaßabschnitt einschließt, der einen ausgeschnittenen Abschnitt (79d) hat.

6. Trinkwasserspender nach einem der vorhergehenden Ansprüche, bei dem der Heißwassertank (3) und der Tief-
kühlwassertank (4) längs einer Diagonale eines Vorrichtungshaltebereichs (81) unter dem Kühlschrank (25) an-
geordnet werden und bei dem ein Kühlsystem für den Tiefkühlwassertank (3) und den Kühlschrank (25) einen
Elektrokompressor (19), einen Kondensator (17), einen Verdampfer (6) für den Tiefkühlwassertank (4) und einen
Verdampfer (23) für den Kühlschrank (25) umfaßt, wobei der Elektrokompressor (19) und der Kondensator (17)
unter dem Heißwassertank (3) und dem Tiefkühlwassertank (4) angeordnet werden.

7. Trinkwasserspender nach einem der vorhergehenden Ansprüche, bei dem der erste Anschluß (39) des Dreiweg-
verbinders (31) einen verjüngten zylindrischen Abschnitt (39a) hat, durch den eine Dichtungsfolie des Wasserbe-
hälters (1) zerrissen wird.

8. Trinkwasserspender nach einem der vorhergehenden Ansprüche, bei dem in dem Kühlschrank (25) ein Regalbrett
(28) zum Daraufsetzen des Wasserbehälters (1), ein Verbindungshebel (92) zum Verbinden des Dreiwegverbin-
ders (31) und des Wasserbehälters (1), wobei der Dreiwegverbinder (31) feststehend mit dem Verbindungshebel
(92) verbunden wird, um in einer vertikalen Richtung schwenkbar zu sein, eine Führung (102) zum Führen des
Verbindungshebels (92) angeordnet werden, wobei das Regalbrett (28) einen halbkreisförmigen ausgeschnittenen
Abschnitt (98) und ein Paar von verjüngten Abschnitten (99), durchgehend mit dem halbkreisförmigen ausge-
schnittenen Abschnitt (98), hat.

Revendications

1. Distributeur d'eau potable pour fournir de l'eau potable à partir d'un récipient d'eau amovible (1) lors d'une con-
nexion correspondante en service, comprenant:

un réfrigérateur (25) destiné à recevoir et à refroidir ledit récipient d'eau amovible (1),
un réservoir d'eau chaude (3) destiné à chauffer et à stocker l'eau potable fournie par le récipient d'eau;
un réservoir d'eau froide (4) destiné à refroidir et stocker l'eau potable fournie par le récipient d'eau (1);
des tuyaux d'alimentation (2) destinés à connecter respectivement le récipient d'eau (1) au réservoir d'eau
chaude (3) et au réservoir d'eau froide (4);
et un système de stérilisation (9-11) destiné à stériliser le réservoir d'eau chaude (3), ledit réservoir d'eau
froide (4) et lesdits tuyaux d'alimentation (2) en faisant circuler de l'eau chaude autour d'eux, le système de
stérilisation comprenant un tuyau de raccordement (11) connectant le réservoir d'eau chaude (3) et le réservoir
d'eau froide (4), une pompe de circulation (9) et une vanne électromagnétique de circulation (10) pour contrôler
la circulation de l'eau chaude en vue de la stérilisation;

caractérisé en ce que ledit distributeur d'eau potable comprend en outre:

un raccord à trois voies (31) comportant un premier orifice (39) en vue d'une connexion au récipient d'eau (1)
et comportant des deuxième et troisième orifices (37) connectés respectivement aux tuyaux d'alimentation
(2) à travers lesquels l'eau potable provenant du récipient d'eau (1), lors d'une connexion correspondante en
service, est amenée respectivement vers le réservoir d'eau chaude (3) et le réservoir d'eau froide (4); et en
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ce que
le raccord à trois voies (31) est contenu à l'intérieur du réfrigérateur (25).

2. Distributeur d'eau potable selon la revendication 1, dans lequel le système de stérilisation comprend en outre une
minuterie pour contrôler la pompe de circulation (9) et la vanne électromagnétique de circulation (10).

3. Distributeur d'eau potable selon l'une quelconque des revendications précédentes, dans lequel le réservoir d'eau
chaude (3), le réservoir d'eau froide (4), lesdits tuyaux d'alimentation (2), le tuyau de raccordement (11), la pompe
de circulation (9) et la vanne électromagnétique de circulation (10) sont composés d'un matériau n'affectant pas
la stérilité, le goût et l'odeur de l'eau potable.

4. Distributeur d'eau potable selon la revendication 3, dans lequel lesdits tuyaux (2, 11) comprennent des tuyaux
souples (32, 40, 45, 49, 54, 58) revêtus d'une résine synthétique n'affectant pas la stérilité, le goût et l'odeur de
l'eau potable.

5. Distributeur d'eau potable selon l'une quelconque des revendications précédentes, comprenant en outre un robinet
verseur d'eau froide (8) connecté au réservoir d'eau froide (4), le robinet verseur d'eau froide (8) englobant une
partie de sortie d'eau comportant une partie évidée(79d).

6. Distributeur d'eau potable selon l'une quelconque des revendications précédentes, dans lequel le réservoir d'eau
chaude (3) et le réservoir d'eau froide (4) sont agencés le long d'une diagonale d'une zone de retenue du dispositif
(81) au-dessous du réfrigérateur (25), et comprenant en outre un système de réfrigération pour le réservoir d'eau
froide (4), le réfrigérateur (25) comprenant un compresseur électrique (19) et un condenseur (17), un évaporateur
(6) pour le réservoir d'eau froide (4) et un évaporateur (23) pour le réfrigérateur (25), le compresseur électrique
(19) et le condenseur (17) étant agencés au-dessous du réservoir d'eau chaude (3) et du réservoir d'eau froide (4).

7. Distributeur d'eau potable selon l'une quelconque des revendications précédentes, dans lequel le premier orifice
(39) du raccord à trois voies (31) comporte une partie cylindrique effilée (39a) permettant de casser un film d'étan-
chéité du récipient d'eau (1).

8. Distributeur d'eau potable selon l'une quelconque des revendications précédentes, dans lequel le réfrigérateur
(25) comprend une clayette (28) destiné au positionnement du récipient d'eau (1), un levier de raccordement (92)
destiné à raccorder le raccord à trois voies (31) et le récipient d'eau (1), le raccord à trois voies (31) étant fermement
connecté au levier de raccordement (92) en vue d'un pivotement dans la direction verticale, un guide (102) pour
guider le levier de raccordement (92), la clayette (28) comprenant une partie entaillée semi-circulaire (98) et une
paire de parties effilées (99) continue par rapport à la partie entaillée semi-circulaire (98).
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