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Description

Field of the Invention

This invention relates to fluid purification sys- .

tems and more particularly to fluid purification sys-
tems incorporating fluid exposure to both ultraviolet
radiation and filtration, and also to a liquid steriliza-
tion system.

Description of the Prior Art

In an attempt to provide high quality, potable
drinking water, various treatment systems have
been developed. Many such systems employ ac-
tivated carbon filters, as a common treatment to
remove odor, improve taste, and remove chemi-
cals, such as chlorine and chloroforms. However,
carbon is a nutrient source that supports bacteria
life and growth. As a result, unless these filters are
replaced frequently, the filters themselves provide
a breeding ground for bacterial contamination. This
bacteria is spread to the consumer as the water
flows through the filter, picking up the bacterial
contamination and delivering the bacteria to the
user. :
It has been found that activated charcoal filters
are so conductive to bacterial growth that filters not
routinely replaced may provide more bacterial con-
tamination to the water than the unfiltered water
itself. In addition, the bacteria tend to occcupy many
of the absorptive sites in the filter, reducing the
filter's absorptive capacity and rendering the filter
ineffective for its intended purpose of purifying the
water. - :

It is well known that exposure of water to
ultraviolet radiation kills microorganisms and bac-
teria carried by the water. For this reason, many
conventional purification systems employ an ul-
traviolet sterilization unit in series with a filtration
unit :

For example, US-A- 3 550 782 discloses a
liquid purification system having the features set
out in the first part of claim 1 and comprising a pair
of parallel water carrying tubes and a string of
ultraviolet bulbs located between the tubes. A re-
verse osmosis unit is connected in series between
the tubes, so that the liquid flowing through the
tubes is exposed to ultraviolet radiation both up-
stream and downstream of the reverse osmosis
unit. US-A- 3 550 782 states that the destruction of
bacteria upstream of the reverse osmosis unit is
desirable in order to protect the membrane of the
unit against the accumulation of live bacteria. After
having been exposed to ultraviolet radiation for the
second time (i.e. downstream of the reverse osmo-
sis unit) the filtered and sterilized liquid (water) is
conducted to a large storage tank, from which
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water is drawn on demand.

" This knoWii-fiquid purification system may be
suitable for some applications, but is impractical for
home, domestic use.

First, the tank used in the known system may
act as a further breeding ground for microorgan-
isms and bacteria, especially if the water remains
in the tank for any extended period of time. The
tank is connected to the faucet or water outlet, and
bacteria may enter the tank through the faucet. To
counter this and to destroy the bacteria and mi-
croorganisms entering the tank, US-A- 3 550 782
describes to produce ozone by means of the ul-
traviolet source and to introduce the ozone into the
storage tank. But the generation of ozone and its
use for destroying microorganisms and bacteria is
not desirable for domestic use because any lec-
kage of the system might result in escaping of
ozone which is dangerous for the health of the
user. Furthermore, unless the tank is pre-sterilized
prior to its use, or sterilized periodically during use
(which would be an almost impossible task for the
consumer to undertake), any water fed to the tank
from the sterilizer unit would quickly become con-
taminated with bacteria. '

Second, the known system employs straight-

- line liquid flow tubes adjacent to the string of

ultraviolet bulbs. Such a straight-line configuration
is impractical for installation in a private residence.

Size constraints of a home installed purification
system are of paramount importance. A purification
system for use in a private residence should be a
compact unit, easily installable by the consumer,
within a kitchen sink cabinet or a bathroom vanity,
for example.

The storage tank of the system disclosed in
US-A- 3 550 782 requires an inordinate amount of
space. Furthermore, if the storage tank were omit-
ted from the system and the water was drawn on
demand directly from the downstream tube, each
tube would necessarily be of such length that it
would be impractical to install the system in a
private home.

In addition, the system disclosed in US-A- 3
550 782 is not maximally effective in sterilizing the
water and maintaining the reverse osmosis filtration
unit in a bacteria free state. This is believed to be
due to the straight-line path of the water through
the flow tubes, which provide no turbulence to the
water flow.

US-A-4 151 085 discloses a liquid purification
system with a series of germicidal radiation units
each of which including an elongated emitting tube
member, with fluid-flow controlling conduit means
adjacent to the ultraviolet radiation tube member.
These fluid-flow controlling conduit means are de-
signed as a channel in form of an annular space
surrounding the respective tube member. The fluid
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enters said space at one axial end thereof, passes
through said space along the entire length of the
elongated emitting tube member and leaves the
annuiar space at its opposite axial end.

The system inlet of this known liquid purifica-
tion system is foliowed immediately by a filter unit
providing an open entry area for microorganisms,
bacteria and the like. Furthermore the final stage of

. this known system includes a mechanical filter

from which the clean water output is taken, again
providing an entry at the system outlet for bacteria,
microorganisms etc. On first hooking up a system
of this type the level of bacteria and microorgan-
isms might initially be considered acceptable, but
might be excessive after a period of time which
would be the result of input and output filters being
unprotected and allowing continued and uncontrol-

. led growth of bacteria and microorganisms in them.

Moreover, the system according to US-A-4 151 085
is neither compact in design, nor easy in instalia-
tion and is of relatively expensive construction,
therefore this known system would be impractical
to be installed in a private home.

US-A-3 894 236 describes a liquid sterilization
system comprising a single elongated ultraviolet
radiation emitting tube with a pair of tubular liquid
conduits being transparent to ultraviolet radiation
and being helically coiled in paired manner about
the ultraviolet radiation emitting tube for passage of
fluid about the periphery of that said tube. But the
flow channels are located in the middle portion of
the axial extension of the elongated tube only. This
known system has relatively large dimensions and
is complicated in construction. The inlet of each of
both tubular conduits is paired with the iniets for
the other conduit and both inlets are located at the
same axial side of the tube, which applies also for
the arrangement of the conduit outlets. Due to the
flattened tubes used therein for the several paths of
the liquid flow, this known system is very ineffec-
tive in the transmission of liquid for in-house use.

Objects and Summary of the Invention

It is a principal object of the present invention
to provide a liquid purification system of improved
efficiency, which permits a small and compact de-
sign and is inexpensive in construction as well as
in operation. Particularly the invention is intended
to provide a water purification system which is
capable of providing high quality, purified, potable
water substantially free of all living microorganisms
as well as free of substantially all particulate matter
and undesirable chemicals, which is easily installed
for domestic use and constructed for maximum
water purification in a minimum-sized unit.

The above object can be achieved by a fluid
purification system which comprises the features
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set out in Claim 1.

The circuitous path of the fluid flowing through
the spirally wound conduits creates a turbulent
flow, which ensures exposure of all of microorgan-
isms carried by the water to ultraviolet radiation.
Furthermore, spirally winding the conduits allows

-them to be tightly packed, which decreases the

overall length of the ultraviolet tube required for
sufficient exposure. Thus, the fiuid purification sys-
tem of the present invention assures that the water
entering the filter is maximally exposed to ultra-
violet radiation prior to filiration, as well as being
maximally exposed to ultraviolet radiation a second
time, after passage through the filter, immediately
prior to delivering the fluid directly to the user. It
has been found that the configuration described
above provides a water purification system which
overcomes many disadvantages inherent in con-
ventional purification systems, and attains a water
delivery system capable of producing dependable,
continuous, reliable potable water, virtually free of
all bacteria, live microorganisms, inorganic par-
ticulate matter, organic matter, chemicals, and
odor. In addition, the system is equally useful for
all fluids in which contaminant purification is
sought.

The present invention attains maximum ultra-

‘violet radiation exposure with the equipment being

held to the minimum size. As a result, a system
capable of providing high quality, potable water, or
other fluid, virtually free of bacteria, particulate, and
chemicals is attained, with its overall size being
sufficiently smatl to be easily positioned and moun-
ted in any domestic situation in direct association
with any desired water faucet or other fiuid source.

The fluid purification system of this invention
continuously produces potable water for immediate
use, both consistently and for longer time intervals
than obtained with conventional systems.

By employing this invention, it has been found
that the filter is isolated from bacterial contamina-
tion since both its inlet and outlet ports are con-
nected directly to the ultraviolet radiation exposure
zones and that bacterial growth in the filter medium
is virtually eliminated. It is believed that the present
invention completely eliminates the food supply for.
the microorganisms in the filter medium, and a
filter previously contaminated by bacteria or other
microorganisms will eventually be completely
cleaned of all live microorganisms.

In the present invention, the fluid flowing
through the system is exposed to ultraviolet radi-
ation prior to entering the filtration zone. This kills
most, if not all, live microorganisms in the fluid
prior to their reaching the filter.

Furthermore, upon exiting the filter, a second
exposure of ultraviolet radiation is provided. In this
way, any microorganisms which may have passed
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through the first exposure or which have been
retained in the filter medium are killed prior to
delivery of the fluid for use or consumption.

In addition, passage of airborne microorgan-
isms into the filter medium entering through the
fluid delivery port is prevented, since all bacteria or
microorganisms would have to pass through the
ultraviolet radiation prior to reaching the filtration
zone. Consequently, the food supply for any mi-
croorganisms retained in the filter zone is cut off,
due to the dual exposure of ultraviolet radiation,
and the filter medium is maintained substantially
bacteria free. As the inventive system requires no
storage tank because its outlet is directly con-
nected to an outlet faucet or portal, there is also no
need to specifically produce ozone to kill contami-
nation entering such storage tank.

A preferred feature of the invention is the
modularization of the purification system of this
invention into a sterilization section and a filtration
section. In this way, additional sterilization sections
and additional filtration sections can be combined
in any desired configuration to customize a pu-
rification system for various unique situations.

For example, if specific microorganisms, such
as giardia lamblia, which are resistant to ultraviolet
radiation, were known to be contaminating the wa-
ter supply, additional sterilization sections would be
added to the purification system to provide the
necessary ultraviolet exposure to assure that a high
quality potable water product is attained. Similarly,
if particular toxic chemicals were known to be in
the water supply. additional filter sections would be
added to the purification system to remove these

toxic chemicals and provide the dssired high qual- '

ity potable water.

The invention also relates to a liquid steriliza-
tion system the features of which being set out in
Claim 19.

This inventive sterilization system has an ex-
tremely compact construction which not only re-
duces the possibility of entry of contamination into
the system but furthermore reduces markedly the
overall size and cost of the system. This liquid
sterilization system can easily be placed under-
neath the sink of a typical household kitchen and
enables the cost of the system to be low enough
so that it can be reasonably priced in the consumer
market. Only one single ultraviolet bulb needs oc-
casional replacement in the inventive system. The
simplicity and elegance of the system according to
the invention lends itself to a construction where it
is almost impossible to break the integrity of the
fluid path of the system in such a way as to result
in system contamination and where the overall real-
ibility of the system is substantially enhanced.

The use of one single slongated emitting tube
member as ultraviolet radiation source as well as
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the provision of first and second flow channels
peripherally surrounding substantially the entire
length of the elongated emitting tube member as-
sure a very compact construction, simplicity and
economy of operation and a very effective purifica-
tion of the liquid.

Preferred features of the invention are set out
in the subclaims.

Preferred forms of the water purification sys-
tem, as well as other objects, features and advan-
tages of this invention, will become apparent from
the following detailed description of illustrative em-
bodiments thereof, which is to be read in connec-
tion with the accompanying drawings.

Brief Description of the Drawings

Fig. 1 is a perspective view, partially broken
away, showing one preferred form of the fluid pu-
rification system of this invention.

Fig. 2 is a side elevational view of the sterilizer
section of the fluid purification system shown in
Fig. 1, with the side cover removed therefrom.

Fig. 3 is a bottom plan view of the sterilizer
section of the fluid purification system shown in
Fig. 1.

Fig. 4 is a side elevational view, partially
broken away, showing the filter section of the fluid
purification system shown in Fig. 1.

Figs. 5, 6 and 7 are schematic views showing
various structural arrangements in which the
modularized fluid purification system of this inven-
tion can be employed.

Figs. 8 and 9 are schematic, cross-sectional
views showing alternate configurations for the fluid
flow-controlling conduit means employed in the flu-
id purification system of this invention.

Detailed Description of preferred Embodiments

In Fig. 1, one preferred embodiment of fluid
purification system 20 of the present invention is
shown. In this embodiment, system 20 comprises a
sterilization section 21 and a filter section 22.

Sterilization section 21 incorporates a housing
25 in which an elongated, ultraviolet radiation pro-
ducing tube 26 is securely mounted and connected
to electronic control means (not shown) to assure
continuous production of ultraviolet radiation. In ad-
dition, in this preferred embodiment, fluid flow-
controlling conduit means 27 are arcuately coiled
about elongated tube 26 in juxtaposed, spaced
radiation receiving relationship therewith. As will be
described in more detail, conduit means 27 in-
cludes first and second ultraviolet radiation trans-
missible portions, which define first and second
flow channels, respectively, for the passage of the
fluid in tortuous paths about the periphery of tube



A

P
—

7 EP 0267261 B1 8

26, and which further define a fluid inlet and a fluid
outlet for each of the first and second flow chan-
nels. Conduit means 27 controls the fluid flow
about tube 26 and assures that the fiuid flowing
therethrough receives the requisite exposure to ul-
traviolet radiation. '

Preferably, a radiation reflective shield 28 pe-
ripherally envelopes conduit means 27; in order to
maximize the effectiveness of the ultraviolet radi-
ation as well as prevent or reduce the radiation
reaching the outside area. Typically,- due to its
ease of installation, any reflective material which
comprises a cylindrical shape or is easily formed
into a cylindrical shape is used for shield 28.

In the embodiment depicted in Figs. 1 and 4,
filter section 22 incorporates a housing 30, in which
filter means 31 is securely retained and positioned.
Furthermore, housing 30 incorporates bracket
means 32, to securely affix filter section 22 to
sterilizer section 21. _

As is more fully detailed below, depending
upon the particular contamination contained in the
fluid being purified, filter means 31 comprises one
or more of the following filter elements -- par-
ticulate matter filtration, odor filtration, organic
chemical filtration, etc. Typically, filter means 31
comprises an activated charcoal filter to improve
water taste by removing undesirable chemicals and
suspended particles. However, any other type of

filter may be employed, either indi vidually or in

combination, in order to satisfy any particular re-
quirement.

" As depicted in Figs. 1, 2 and 3, one preferred
embodiment of fiuid flow controlling conduit means
27 comprises two, transparent substantially equal
length tube members 33 and 34, each of which are
spirally wound about elongated, uitraviolet radiation
producing tube 26 in direct, juxtaposed, spaced
facing relationship therewith, extending along sub-
stantially the entire length thereof. Preferably, the
tube members 33 and 34 are interleaved with each
other, with each coil of tube member 33 being
adjacent to a coil of tube member 34. Although
alternate configurations for the fluid carrying con-
duit means 27 are shown in Figs. 10 to 15 and will
be described in detail, the arcuately coiled embodi-
ment depicted in Figs. 1 and 2 is preferred for
maximizing the exposure of the fluid travelling
through the conduit means to ultraviolet radiation,
using a minimum tube length and a minimum over-
all system size. ' _

Another principal aspect of the present inven-
tion is the construction of fluid purification system
20 with one of the two portions of the fluid flow
controlling conduit means 27 being employed to

carry the fluid entering the system through a first

exposure to ultraviolet radiation, followed imme-
diately by passage of the fluid through filter 31 of

10

15

20

25

30

35

40

45

50

. 68

filtration -8ection 22. In addition, once the fluid has
passed through filter 31, the fluid enters the other
portion of the fluid flow controlling conduit means
27 for a second ultraviolet radiation exposure. Once
this second exposure is completed, the purified
fluid is delivered directly to the outlet faucet or
portal for immediate use.

In Figs. 1, 2, 3 and 4, this preferred construc-
tion is shown with tube means 33 receiving the
input fluid flow through portalfitting 35 and control-
lably carrying the fluid about the arcuately coiled
flow path defined thereby, assuring that the fluid
flowing therethrough is continuously exposed to the
ultraviolet radiation emanating from tube 26. Upon
reaching portalffitting 36, which is the output of
tube means 33, the fluid is carried through a con-
necting tube 46 to filter input portalfitting 37.

Once the fluid has thoroughly circulated
through filter means 31 of filter section 22, the
filtered fluid is delivered to portalfitting 38, and
delivered therefrom to portalffitting 44, which is the
input portal to tube means 34. Preferably, exit
portalffitting 38 of filter section 22 and input por-
talfiitting 44 of tube means 34 are constructed for
mating engagement. However, interconnecting tube
means may be employsad if desired.

Once in tube means 34, the fiuid advances
through the arcuately coiled flow path defined by -
tube means 34, wherein the fluid is exposed to the
ultraviolet radiation a second time, as the fluid
again arcuately flows along the length of elongated
ultraviolet radiation tube 26, continuously advancing
while simultaneously peripherally circulating there-
about. Once the fluid has passed through tube
means 34, the fluid exits through portalffitting 39 for
direct delivery to the user.

Preferably, the purified fluid exiting portal 39 is
delivered directly to a faucet or other suitable
means for immediate use. By eliminating the need
for a storage or holding tank, such as used in the
apparatus disclosed in US-A-3 550 782, wherein
bacterial contamination would flourish, the purity of
the fluid delivered to the user of the present inven-
tion is assured.

it has been found that by employing the
present invention, purified fluid is obtained which is
substantially free of all bacteria, organic contamin-
ants, particulates, odors, and other common, un-
desirable contaminants. Furthermore, it has been
found that by employing the purification system 20
of this invention, filter longevity is attained and
contamination and bacterial breeding in the filter is
virtually eliminated.

In order to determine the overall size that the
fluid purification system of the present invention
must be to attain a purified fluid, substantially free
of all live microorganisms, several factors must be
considered. First of all, the flow rate of the fluid
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passing through the system must be established
and, secondly, for the given flow rate, the total
amount of ultraviolet radiation exposure required
must be established.

In determining the ultraviolet radiation exposure
required, the type of fluid to be purified and the
microorganisms commonly found in that fluid are
established. For this analysis, typical drinking voter
has been selected as the fluid, with the water
containing contaminants typically encountered with
drinking voter. However, the resistance of various
microorganisms found in drinking water must be
known.

In general, most bacteria are killed by expo-
sures to ultraviolet radiation ranging between about
16,000 and 20,000 microwatt seconds per square
centimeter. In addition, viruses commonly found in
drinking water supplies are killed by ultraviolet radi-
ation exposures ranging between about 6,000 and
40,000 microwatt seconds per square centimeter.
Mold spores require up to 60,000 microwatt sec-
onds per square centimeter in order to be killed,
while parasites may require up to 200,000 micro-
watt seconds per square centimeter or more of
ultraviolet radiation before such parasites are killed.
In view of these statistical averages, a design ob-
jective of 90,000 microwatt seconds per square
centimeter was established as the total ultraviolet
radiation exposure to which the water passing
therethrough should be exposed. However, if de-
sired, a higher exposure can be attained in a vari-
oty of ways, such as reducing the flow rate or
adding sterilizing sections, as detailed herein.

With this exposure rate established the water
fiow rate was determined. Since a flow rate of
3.785 litres, (one gallon) per minute is practical for

most domestic water sources, this rate was em-

ployed to establish the overall size of sterilization
section 21 of fluid purification system 20.

Using these criteria, along with the known out-
put of ultraviolet radiation producing tubes, it was
found that each tube member 33 and 34 should
have a length of at least 1.83 meters (6 feet) with a
cross-sectional area of about 1.29cm? (0.2 square
inches). With these design goals in mind, it was
established that an ultraviolet radiation producing
tube having an overall length of 38.1 cm (15
inches),with an illuminated area of about 34.3 cm
(13.5 inches), provided the desired axial length for
accommodating the preferred lengths of interleav-
ed, spirally wound tube members 33 and 34.

As shown in Figs. 1, 2 and 3, the preferred
embodiment of sterilizing section 21 of fiuid purify-
ing system 20 also incorporates tube supporting
walls 40 and 41, which peripherally surround and
supportingly retain a portion of the mounting ends
42 of ultraviolet radiation producing tube 28. As is
well known in the art, ends 42 of tube 28 incor-
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porate prong contacts extending therefrom, which
are interconnected with support plugs 43 mounted
to housing 25, providing the required electrical
connection.

In addition, in this preferred embodiment, front
wall 45 is roemovably attached to housing 25 by
screw means. In this way, wall 45 can be easily
removed, whenever necessary in order to change
ultraviolet radiation producing tube 26. Once wall
45 has been disconnected from housing 25, one
end of tube 26 is automatically disconnected and
can be quickly and easily removed from supporting
engagement with walls 40 and 41 and then re-
placed by a new tube. In this way, the efficient
operation of sterilization section 21 of this invention
can be easily maintained.

if desired, housing 25 may incorporate a re-
movable side wall panel 52. In this way, access to
the interior of housing 25 would be easily attained.

In the preferred embodiment, all of the elec-
tronics required to operate sterilizing section 21 are
mounted directly below housing 25, preferably
nested within supporting bracket assembly 47. As
shown in Figs. 2 and 3, included within bracket
assembly 47 is a transformer 48 which controls the
requisite voltage output for properly driving the
ultraviolet radiation producing tube 26. In addition,
fuse means 49 and an on/off power control switch
50 are included. Any other desired electronics
could be incorporated in this zone, including such

.other optional items as light means (not shown) for

providing a positive illumination indication that the
system is turned on and properly powered.

Bracket assembly 47 is mounted to the lower
wall of housing 25 of sterilizer section 21. In the
preferred embodiment, bracket assembly 47 com-
prises a side wall in which holes are formed in
order to facilitate the installation of fluid purifying
system 20 of the present invention to an abutting
support wall. If desired, mounting holes may be
formed in the opposed wall of bracket assembly
47, or bracket assembly 47 may be mounted with
the mounting hole containing portion thereof
aligned with either the right side or the left side of
housing 25 of sterilization section 21. In this way, a
universally adaptable mounting system is achieved.

In another preferred embodiment, fluid purify-
ing system 20 of the present invention incorporates
ultraviolet radiation level sensing means and coop-
erating alarm means, in order to inform the user
whenever the level of ultraviolet radiation falls be-
low the level required to kill the microorganisms
passing therethrough. Preferably, ultraviolet radi-
ation sensing means §3 is mounted directly adja-
cent on of the fluid flow controlling conduit means
27. This position is preferred since, in this way,
sensor §3 senses both the ultraviolet radiation out-
put of tube 26, as well as the amount of ultraviolet
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radiation passing through fluid flow-controlling con-
duit means 27. .

In addition, sensor means 53 is connected to
_ém alarm means 54, in order to provide a positive,
recognizable indication to the user that a fault con-
dition exists. Alarm means 54 may comprise a
sound producing device, such as a horn or bell, in
order to audibly warn the user that a fault condition
exists. If desired, alarm means 54 may comprise
visual indicating means, such as a light, which is
illuminated or constructed to flash whenever a fault
condition is found. Furthermore, a combination of
both alarm types could be employed.

Although ultraviolet radiation sensor 53 may be
positioned directly adjacent to uitraviolet radiation
producing tube 26, the preferred position is directly
adjacent to one of the fluid flow-controlling conduit
means 27. This position is preferred since, in this
way, sensor 53 will sensor both a reduction in the
ultraviolet radiation produced by tube 26, as well as
a reduction in the ultraviolet radiation passing
through fluid flow-controlling conduit means 27. As
a result of this construction, in addition to reduced
output from tube 26, a fault condition will be recog-
nized and identified if the fluid passing through
fluid flow-controlling conduit means 27 comprises a
colloidal suspension or other concentrated par-
ticulate matter which prevents the requisite level of
ultraviolet radiation from passing through conduit
means 27.

This is particularly important when the system
is installed to purify drinking water, since heavily
soiled, or particle-laden water may not be capable
of being completely purified using the sizing of the
system constructed for conventional water sources.
With this system, the user is provided with a posi-
tive indication that the fluid passing through purify-
ing system 20 has an abnormal condition which
might be incapable of being fully purified.

In the preferred embodiment, fluid sterilization
system 20 of the present invention is constructed
with sterilizer section 21 and filter section 22 being
completely modularized, in order to allow any de-
sired configuration or component interconnection
required for specific application requirements. In
Figs. 2 and 3, sterilizer section 21 is depicted in
detail, as described above, with the section being
constructed for ease of use as a separate, modular
element.

In Fig. 4, a detailed view of filter section 22 is
shown, with housing 30 peripherally surrounding
and containing removable filter element 31 clearly
shown therein, with section 22 constructed for ease
in use of any particular desired construction or
arrangement. ' '

In Figs. 5-7, various alternate configurations of
the modularized system of this invention are
shown. In Fig. 5, two sterilizer sections 21A and
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21B are -shewn cooperatingly interconnected with a
single filter section 22. A system of this nature
would provide ultraviolet radiation exposure of
about 180,000 microwatt seconds per square centi-
meter, thereby being capable of assuring the elimi-
nation of most known bacteria, viruses, spores, and
parasites. As a result, in a particular application
where high levels of bacteria are present or well
known, more resistant microorganisms have been
detected, a system as shown in Fig. 5, with two
sterilizing sections being employed, would provide
the desired fluid purification.

In Fig. 5, the preferred interconnection method
for the dual sterilizer sections is shown. As de-
picted, the fiuid entering sterilizer section 21A
makes its first pass through section 21A, exits
sterilizer section 21A and enters sterilizer section
21B. Once in sterilizer section 21B, the fluid wakes
its first pass through sterilizer section 218 and
passes from sterilizer section 21B into filter 22.
After passage through filter 22, the fluid passes for
a second time through sterilizer section 21B, fol-
lowed by a second pass through sterilizer section
21A, where the purified fluid then exits for delivery
to the user.

By employing this configuration, the fluid is
exposed to a double dose of ultraviolet radiation
both before filtration and after filtration. However, if
for any particular purpose maximum exposure of
the fluid to ultraviolet radiation prior to filtration is
considered desirable, this dual sterilizer configura-
tion could be constructed to allow the fluid to pass
through sterilizer section 21A in both directions,
prior to entering sterilizer section 21B, where a
third exposure to ultraviolet .radiation wouid be re-
alized prior to passage of the fluid to filter section
22. Of course, other arrangements can aiso be
employed, as the system may be expanded to
include any number of sterilizer sections required
to meet particular needs. '

In Fig. 6, an alternate arrangement for the
modularized fluid purification system 20 of the
present invention is shown. In this configuration, a
single sterilizing section 21 is employed in com-
bination with two filter sections 22A and 22B. A
system construction of this nature is employed in
particular installations where a single filter has
proven incapable of eliminating the particulate mat-
ter, odor, chloroform, or other organic or chemical
contents which exists in the fluid supply. In addi-
tion, a system of this nature is employed where
two different types of filters, such as one activated

" charcoal and a paper type filter, are required to

meet specific needs.

As shown in Fig. 6, the preferred arrangement
of this embodiment brings the fluid supply into
sterilizer section 21 and then directly from sterilizer
section 21 into filter 22B. After passage through
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filter 22B, the fluid passes into filter 22A for filtra-
tion therethrough. Once through filter 22A, the fluid
returns to sterilizer section 21 for its final steriliza-
tion exposure before being delivered directly to the
user.

If desired, additional filters can be mounted to
this system, in a similar fashion, in order to provide
further filtration of the fluid for particular needs.
However, regardless of the number of filters em-
ployed, a final passage of the fluid through steril-
izer section 21 prior to delivery to the user is
required, in order to attain the beneficial aspects of
the present invention.

In Fig. 7, a final example of various alternate
installations for fluid purification system 20 of the
present invention is shown. In this configuration,
two sterilizer sections 21A and 21B are employed
along with two filter sections 22A and 228. Al-
though these sections could be interconnected with
each other in a variety of alternate ways, without
departing from the scope of the present invention,
Fig. 7 depicts the particular configuration consid-
ered to be preferred. However, regardless of the
particular configuration employed, it is important to
note that in accordance with the present invention,
the fluid must be exposed to ultraviolet radiation
prior to filtration, and must be exposed to ultraviolet
radiation again after the final filtration, just prior to
passage to the user.

The preferred construction shown in Fig. 7
essentially represents the use of two single filtra-
tion systoms 20, as detailed above, which are
connected in series. As shown in Fig. 7, fluid
passes through sterilization section 21A, then
through filter section 22A, back through sterilization
section 21A, as is done with a single fluid purifica-
tion system 20. However, in this construction, the
fluid exiting sterilization section 21A passes
through sterilization section 21B and then through
filter 22B. Once through filter 22B, the fluid makes
a final pass through sterilization section 21B and is
then delivered directly to the user.

As is readily apparent from the alternate struc-
tural arrangements detailed above for constructing
a fluid purification system in accordance with the
present invention, these particular constructions are
merely examples of numerous alternate construc-
tion arrangements that can be employed for the
present invention. Consequently, the constructions
detailed above have been presented merely for
exemplary purposes, and are not in any way in-
tended to limit the scope of the present invention.

In Figs. 8 and 9, two alternate configurations
for the fluid flow-controlling conduit means are
shown. In Fig. 8, conduit means 27A is depicted as
a corrugated elongated, continuous tube, with the
side walls thereof comprising a corrugated, varying
diameter configuration along the entire length
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thereof. It is believed that this corrugated conduit
configuration acts optically to enhance the transfer
of ultraviolet radiation to the fluid passing thereth-
rough by dispersing the ultraviolet rays, due to the
irregular shape of the sidewalls of the corrugated
tube.

In Fig. 9, another alternate construction for
conduit means 27 is shown. In this configuration,
the conduit means comprises an elongated, ex-
truded construction in which two conduits are ex-
truded in a side-by-side configuration, in order to
further enhance the construction of sterilizer sec-
tion 21. Furthermore, in this configuration, the ex-
truded conduit means 27B comprises a convex
outer surface matingly interconnected with a con-
cave outer surface. With this configuration, the con-
cave surface is positioned about elongated, ul-
traviolet radiation producing tube 26 in juxtaposed,
spaced facing relationship therewith. In this way,
the concave surface functions as a lens, and opti-
cally acts to deliver improved ultraviolet radiation
transfer to the fluid passing therethrough.

in addition to these two alternate conduit
means, a variety of other conduit means construc-
tions can be employed without departing from the
scope of this invention. However, regardiess of the
tube configuration, the tube or conduit means must
be formed from a material or a combination of
materials which allows ultraviolet radiation to pass
through at least the radiation receiving walls thereof
and into the fluid stream. Presently, ultraviolet per-
meable tubes formed from tefion are preferred.
However, any other material having similar or bet-
ter ultraviolet radiation transmission properties may
be employed.

Although illustrative embodiments of the
present invention have been described herein with
reference to the accompanying drawings, it is to be
understood that the invention is not limited to those
precise embodiments, and that various other
changes and modifications may be effected therein
by one skilled in the art within the scope of the
invention.

Claims

1. A fluid purification system which comprises
ultraviolet radiation producing means (26),
an outlet faucet or portal for delivering purified
fluid to a user,
filter means (22) for filtering fluid, the filter
means (22) having an inlet port (37) to receive
fluid to be filtered, and an outlet port (38) to
allow fluid filtered thereby to pass therefrom,
and
fluid flow-controlling conduit means (27) posi-
tioned adjacent to the ultraviolet radiation pro-
ducing means (26), the fluid flow controlling
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filter 22B, the fluid passes into filter 22A for filtra-
tion therethrough. Once through filter 22A, the fluid
returns to sterilizer section 21 for its final steriliza-
tion exposure before being delivered directly to the
user.

If desired, additional filters can be mounted to
this system, in a similar fashion, in order to provide

further filtration of the fluid for particular needs..

However, regardiess of the number of filters em-
ployed, a final passage of the fluid through steril-
izer section 21 prior to delivery to the user is
required, in order to attain the beneficial aspects of
the present invention.

In Fig. 7, a final example of various alternate
installations for fluid purification system 20 of the
present invention is shown. In this configuration,
two sterilizer sections 21A and 21B are employed
along with two filter sections 22A and 22B. Al-
though these sections could be interconnected with
each other in a variety of alternate ways, without
departing from the scope of the presant invention,
Fig. 7 depicts the particular configuratidn consid-
ered to be preferred. However, regardless of the
particular configuration employed, it is important to
note that in accordance with the present invention,
the fluid must be exposed to ultraviolet radiation
prior to filtration, and must be exposed to ultraviolet
radiation again after the final filtration, just prior to
passage to the user. : .

The preferred construction shown in Fig. 7
essentially represents the use of two single filtra-
tion systems 20, as detailed above., which are
connected in series. As shown in Fig. 7, fluid
passes through sterilization section 21A, then
through filter section 22A, back through sterilization
section 21A, as is done with a single fluid purifica-
tion system 20. However, in this construction, the
fluid exiting sterilization section 21A passes
through sterilization section 21B and then through
filter 22B. Once through filter 22B, the fluid makes
a final pass through sterilization section 21B and is
then delivered directly to the user.

As is readily apparent from the alternate struc-
tural arrangements detailed above for constructing
a fluid purification system in accordance with the
present invention, these particular constructions are
merely examples of numerous alternate construc-
tion arrangements that can be employed for the
present invention. Consequently, the constructions
detailed above have been presented merely for
exemplary purposes, and are not in any way in-
tended to limit the scope of the present invention.

In Figs. 8 and 9, two alternate configurations
for the fluid flow-controlling conduit means are
shown. In Fig. 8, conduit means 27A is depicted as
a corrugated elongated, continuous tube, with the
side walls thereof comprising a corrugated, varying
diameter configuration along the entire length
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thereof. It is_believed that this corrugated conduit
configuration 'Eié'gs optically to enhance the transfer
of ultraviolet radiation to the fluid passing thereth-
rough by dispersing the ultraviolet rays, due to the
irregular shape of the .sidewalls of the corrugated
tube.

In Fig. 9, another alternate construction for
conduit means 27 is shown. In this configuration,
the conduit means comprises an elongated, ex-
truded construction in which two conduits are ex-
truded in a side-by-side configuration, in order to
further enhance the construction of sterilizer sec-
tion 21. Furthermore, in this configuration, the ex-
truded conduit means 27B comprises a convex
outer surface matingly interconnected with a con-
cave outer surface. With this configuration, the con-
cave surface is positioned about elongated, ul-
traviolet radiation producing tube 26 in juxtaposed,
spaced facing relationship therewith. In this way,
the concave surface functions as a lens, and opti-
cally acts to deliver improved ultraviolet radiation
transfer to the fluid passing therethrough.

In addition to these two alternate conduit
means, a variety of other conduit means construc-
tions can be employed without departing from the
scope of this invention. However, regardless of the
tube configuration, the tube or conduit means must
be formed from a material or a combination of
materials which allows ultraviolet radiation to pass
through at least the radiation receiving walls thereof
and into the fluid stream. Presently, ultraviolet per-
meable tubes formed from teflon are preferred.
However, any other material having similar or bet-
ter ultraviolet radiation transmission properties may
be employed.

Although illustrative embodiments of the
present invention have been described herein with

- reference to the accompanying drawings, it is to be

understood that the invention is not limited to those
precise embodiments, and that various other
changes and modifications may be effected therein
by one skilled in the art within the scope of the
invention.

Claims

1. A fluid purification system which comprises
ultraviolet radiation producing means (26),
an outlet faucet or portal for delivering purified
fluid to a user,
filter means (22) for filtering fluid, the filter
means (22) having an inlet port (37) to receive
fluid to be filtered, and an outlet port (38) to
allow fluid filtered thereby to pass therefrom,
and
fluid flow-controlling conduit means (27) posi-
tioned adjacent to the ultraviolet radiation pro-
ducing means (26), the fluid flow controlling
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conduit means (27) including elongated hollow
tubing having first and second ultraviolet radi-
ation transmissable portions defining first (33)
and second (34) flow channels respectively for
the passage of fluid and for exposing fluid
flowing therethrough to ultraviolet radiation
emitted from the ultraviolet radiation producing
means (26), and defining a fluid inlet and a
fluid outlet for each of the first and second flow
channels, the outlet of said first flow channel
(33) being in communication with the inlet port
(37) of the fiker means (22), and the inlet of
said second flow channel (34) being in com-
munication with the outlet port (38) of said filter

‘means,

characterized by
the ultraviolet radiation producing means being

defined as comprising one single elongated

emitting tube member (26),

both said first and second flow channels pro-
viding for a passage of fluid in tortuous paths
about the periphery of the single elongated
emitting tube member (26) and being spirally
wound about it so as to peripherally surround-
ing substantially the entire length of said one
single elongated tube member (26),

and the outlet of said second flow channel (34;
61) being directly connected to said outlet
faucet or portal.

A fluid purification system according to claim
1, characterized by radiation reflecting means

* (28) being mounted about the fluid flow-con-

trolling conduit means (27) in peripherally sur-
rounding and eveloping relationship therewith,
for receiving ultraviolet radiation passing
through such fluid flow-controlling conduit
means (27) and reflecting said radiation back
to said conduit means (27). :

A fluid purification system according to claim 2
characterized in that said ultraviolet radiation
reflecting means is further defined as compris-

ing a sheet of metalized foil material (28)

wrapped about the outer periphery of said fluid
flow-controlling conduit means (27).

A fluid purification system according to any
one of claims 1 to 3 further characterized by
ultraviolet radiation level sensing means (53)
positioned for receiving and monitoring the ul-
traviolet radiation produced by said ultraviolet
radiation producing tube means (26), said
sensing means (53) being adapted to provide
an output signal whenever said ulfraviolet radi-
ation falls below a predetermined level.
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A fluid purification system according to claim 4
further characterized by means (54) connected
to said ultraviolet radiation sensing means (53)
and being. adapfed fo provide a warning to the
user when receiving said output signal.

A fluid purification system according to claim 4
or 5 characterized in that said uliraviolet radi-

. ation level sensing means (53) is further de-

fined as being positioned in juxtaposed rela-
tionship with said first and second portions of
said fluid flow-controlling conduit means (27)
for sensing the radiation leve! produced by the
ultraviolet radiation producing tube means (26)
and passing through said fiuid flow-controlling
conduit means (27).

A fluid purification system according to any
one of claims 1 to 6 characterized by the
system being constructed in modular form to
provide a plurality of alternate arrangements
for the system interconnection.

A fluid purification system according to any
one of claims 1 to 7 characterized in that said
filter means is further defined as being housed
in an independent filter section (22) incorporat-
ing easily accessable inlet (37) and outlet (38)
ports, and said ultraviolet radiation producing
tube means (26) and said fluid flow-controlling
conduit means (27) are further defined as be-
ing housed in an independent sterilizer section
{21; 50), wherein said inlets (35, 44) and out-
lets (36, 39) of the first and second portions of
the conduit means (27) are readily accessable
to allow any number of sterilizer sections (21;
50) and any number of filter sections (22; 22A;
22B) to be interconnected in any desired ar-
rangement for attaining fluid purification of any
particular fluid source. '

A fluid purification system according to any
one of claims 1 to 8 characterized in that the
elongated tubing (33) defining the first portion
of the fiuid flow-controlling conduit means (27)
comprises an overall length substantially equal
to the elongated tubing (34) defining the sec-
ond portion of the fluid flow-controlling conduit
means (27).

A fluid purification system according to claim 9
wherein the first tubing portion and the second
tubing portion of the fluid flow-controlling con-
duit means (27) are coiled or spirally wound
about said single elongated uitraviolet radiation
producing tube members (26) in interleaved
relationship with each other.
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A fluid purification system according to claim
10 characterized in that said elongated tubing
(33, 34; 60, 61) is further defined as compris-
ing a corrugated-shaped outer surface.

A fluid purification system according to claim
10 or 11 characterized in that said first and
second tubing portions are further defined as
being formed from extruded radiation transmis-
sable material (278) in an interconnected, side-
by-side relationship, one surface thereof com-
prising a substantially concave shape, with
said concave shape being positioned in jux-
taposed, spaced relationship with the single
elongated ultraviolet radiation producing tube
member (26).

A fluid purification system according to any
one of claims 1 to 12 characterized in that the
fluid to be purified is a liquid.

A fluid purification system according to any
one of claims 1 to 13 characterized in that said
first and second flow channels include first and
second conduits (33, 34) helically coiled in
paired manner about said single elongated
emitting tube member (26) from one end to the
other end thereof which each coil laterally
abutting adjacent coils.

Fluid purification system according to claim 14
characterized in that said first and second con-
duits (33, 34) have a corrugated-shaped outer
surface.

A liquid purification system according to claim
14 or 15 characterized in that said first and
second conduits (27B) are formed from ex-
truded material so as to be laterally intercon-
nected, a surface thereof being of substantially
concave shape for receiving the radiation and
enhancing the transmission of radiation to the
fluid passing therethrough.

A fluid purification system according to claim 7
and 13 characterized by a number of modular
liquid sterilisation systems (21A, 21B) each
having an elongated emitting tube member
{26) coupled to a source of electrical energy
for emitting ultraviolet radiation,

and a pair of tubular liquid conduits (33, 34),
said conduits (33, 34) helically coiled in paired
manner about said elongated emitting tube
member (26) from one end to the other end
thereof with each coil laterally abutting adja-
cent coils to peripherally surround substantially
the entire length of said elongated emitting
tube member (26), each conduit (33, 34) hav-
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ing an inlet Port (35; 44) at one end and an
outlet port (36; 39) at the other end, said
conduits (33, 34) being transparent to ultra-
violet radiation to allow exposure of liquid flow-
ing through said conduits (33; 34) to ultraviolet
radiation and wherein the inlet port (35; 44) of
one conduit (33; 34) is paired with and imme-
diately adjacent the outlet port (39; 44) of the
other conduit (33; 34) to allow for opposing
flow of liquid through said conduits (33; 34),

a number of modular filter systems (22A; 22B)
for filtering incoming fluid, each filter system
(22A; 22B) having a filter input and filter out-
put,

means for interconnecting a liquid purification
system having a particular desired arrange-
ment, said arrangement including

a system inlet,

a system outlet,

a first liquid sterilization system (21A) selected
from said number of modular liquid sterilization
systems (21A; 21B), said first liquid steriliza-
tion system (21A) having an inlet port of one
conduit being connected to said system inlet
and the paired outlet port of the other conduit
being connected to said system outlet,

and selected one of said number of modular
liquid sterilization systems (21A; 218) and said
number of filter systems (22A; 22B) being
coupled to the inlet port of said other conduit
and the outlet port of said one conduit of said
first liquid sterilization system (21A) to achieve
a closed liquid purification system.

A liquid purification system according to claim
17, characterized in that said means for inter-
connecting a liquid purification system is read-
ily disconnectable and reconnectable.

A liquid sterilization system comprising

a single elongated ultraviolet radiation emitting
tube (26) coupled to a source of electrical
energy for emitting ultraviolet radiation,

and a pair of tubular liquid conduits (33, 34),
said conduits being helically coiled in paired
manner about said single ultraviolet radiation
emitting tube (26) with each coil laterally abut-
ting adjacent coils, each conduit (33; 34) hav-
ing an inlet port (35; 44) at one end and an
outlet port (36; 39) at the outer end, said
conduits (33; 34) being transparent to ultra-
violet radiation to allow exposure of liquid fiow-
ing through said conduits (33; 34) to ultraviolet
radiation emitted by said tube (26),
characterized in that said conduits (33; 34)
peripherally surround substantially the entire
length of said single ultraviolet radiation emit-
ting tube (26) and that the inlet port (35; 44) of
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one conduit (33; 34) is paired with and imme-
diately adjacent to the outlet port (36; 39) of
the other conduit (34; 33) to allow for opposing
flow of liquid through said conduits (33; 34).

A system according to claim 19 characterized
in that the outlet (36) of one conduit (33) is
coupled to the inlet (44) of the other conduit
(34). :

A system according to claim 19 or 20 char-
acterized in that the outlet (368) of said one
conduit (33) is coupled to the inlet (44) of the
other conduit (34) through a further liquid filter-
ing means (22). '

A system according to any one of claims 19 to
21 characterized in that said conduits (33, 34)
are composed of plastic and are cylindrical in
cross section and the liquid to be radiated is
water. '

Patentanspriiche

1.

Fluidreinigungssystem mit

Mitteln (26) zur Erzeugung von Ultraviolett-
strahlung, ’

einem AuslaBhahn oder einer AuslaBdfinung
zum Zuflihren von gereinigtem Fluid zu einem
Benutzer,

Filtermitteln (22) zum Filtern von Fluid, die (22)
eine EinlaBdffnung (37) zur Aufnahme von zu
filterndem Fluid sowie eine AuslaB&ffnung (38)
aufweisen, um durch diese ein Abziehen von
durch die Filtermittel gefiltertem Fluid zu ge-
statten, und mit Leitungseinrichtungen (27) zur
Flihrung des Fluidstromes, die in der N&he der
Mittel (26) zur Erzeugung von Ultraviolettstrah-
lung angeordnet sind und ein |&ngliches Hohl-
rohr mit ersten-und zweiten Abschnitten enthal-
ten, die flr Ultraviolettstrahlung durchldssig
sind und einen ersten (33) bzw. einen zweiten
(34) Strdmungskanal fiir den DurchfluB von
Fluid sowie flir eine von den Mitteln (26) zur
Erzeugung von Ultraviolettstrahlung ausge-
strahlte ultraviolette Bestrahlung von _dort
durchstrémendem Fluid festlegen und fiir den
ersten und den zweiten Strémungskanal je-
weils einen FluideinlaB sowie einen Fluidauslas
ausbilden, wobei der AuslaB des ersten Str&-
mungskanals (33) in Verbindung mit der Ein-

- laB&ffnung (37) der Filtermittel (22) und der

EinlaB des zweiten Strdmungskanals (34) in

. Verbindung mit der AuslaBdffnung (38) besag-

ter Filtermittel steht,

dadurch gekennzeichnet,

daB die Mittel zur Erzeugung von Ultraviolett-
strahlung so ausgebildet sind, daB sie ein ein-
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zelnes l@ngliches StrahlungsrShrenteil (26) auf-
weisen, .

wobei der erste und der zweite Strdmungska-
nal einen DurchfluB von Fluid auf gewundenen
Wegen um den Umfang des einzeinen l&ngli-
chen StrahlungsrShrenteiles (26) herum vorse-
hen und um dieses spiralférmig derart herum-
gewunden sind, daB sie im wesentlichen auf
der gesamten Lé&nge des einen einzelnen ling-
lichen R&hrenteiles (26) dessen Umfang um-
schlieBen, .

und daB der AusliaB des zweiten Strémungska-
nals (34; 61) direkt an dem AuslaBhahn oder
die AuslaBdffnung angeschlossen ist.

Fluidreinigungssystem nach Anspruch 1, ge-
kennzeichnet durch strahlungsrefiektierende
Mittel (28), die um die Leitungseinrichtungen
(27) zur Flihrung des Fluidstromes herum in
einer deren Umfang umgebenden und umhl-
lenden Weise angebracht sind, zum Empfang
von Ultraviolettstrahlung, die durch solche Lei-
tungseinrichtungen (27) zur Fiihrung des Fluid-
stromes hindurchlduft, und zum Zurlickstrahlen
besagter Strahlung zu den Leitungseinrichtun-
gen (27). . .

Fluidreinigungssystem nach Anspruch 2, da-
durch gekennzeichnet, daB die besagten Mittel
zum Reflektieren von Ultraviolettstrahlung fer-
ner so ausgebildet sind, daB sie eine Fléche
aus metallisiertem Folienmaterial (28) aufwei-
sen, das um den AuBenumfang der Leitungs-
einrichtungen (27) zur FUhrung des Fluidstro-
mes herumgewickelt ist.

Fluidreinigungssystem nach einem der Anspri-
che 1 bis 3, ferner gekennzeichnet durch Mittel
(53) zum Erfassen der Intensitdt der Ultravio-
lettstrahlung, die zum Empfang und zur Uber-
wachung der von den Rdhrenmitteln (26) zur
Erzeugung von Ultraviolettstrahlung stammen-
den Ultraviolettstrahlung angeordnet sind, wo-
bei die Erfassungsmittel (63) dazu eingerichtet
sind, ein Ausgangssignal immer dann abzuge-
ben, wenn die Ultraviolettstrahlung. unter eine
vorbestimmte Intensitét abfiilt.

Fluidreinigungssystem nach Anspruch 4, ferner
gekennzeichnet durch Mittel (54), die mit den
Mittein (53) zum Erfasssen von Ultraviolett-
strahlung verbunden und dazu eingerichtet
sind, bei Empfang des Ausgangssignals den
Benutzer zu warnen.

- Fluidreinigungssystem nach Anspruch 4 oder

5, dadurch gekennzeichnet, da die Mittel (53)
zum Erfassen der Intensitdt von Ultraviolett-
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strahlung noch so ausgebildet sind, daB sie
neben den ersten und zweiten Abschnitten der
Leitungseinrichtungen (27) zur Fiihrung des
Fluidstromes angeordnet sind, um die durch
die Leitungseinrichtungen (27) zur Fihrung
des Fluidstromes laufende Strahlungsintensitét
aus den Réhrenmitteln (26) zur Erzeugung von
Ultraviolettstrahlung 2u erfassen.

Fluidreinigungssystem nach einem der Anspri-
che 1 bis 6, dadurch gekennzeichnet, da8 das
System in modularer Form ausgeflhrt ist, um
eine Mehrzahl abwechseinder Anordnungen flir
ein Zusammenschalten des Systems zu schaf-
fen.

Fluidreinigungssystem nach einem der Anspri-
che 1 bis 7, dadurch gekennzeichnet, daB die
Filtermittel ferner so ausgebildet sind, da8 sie
in einem unabhingigen Filterabschnitt (22) aut-
genommen sind, in den leicht zugéngliche Ein-
lag- (37) und AuslaB&ffnungen (38) eingebaut
sind, und dadurch, daB die R&hrenmittel (26)
zur Erzeugung von Ultraviolettstrahlung und
die Leitungseinrichtungen (27) zur Fihrung
des Fluidstromes ferner in einem unabhéngi-
gen Sterilisierabschnitt (21; 50) aufgenommen
sind, wobei die Einlisse (35, 44) und Auslidsse
(36, 39) der ersten und zweiten Abschnitte der
Leitungseinrichtungen (27) ohne weiteres zu-
génglich sind, um ein Zusammenschalten je-
der Anzahl von Sterilisierabschnitten (21; 50)
und jeder Anzahl von Filterabschnitten (22;
22A; 22B) in jeder gewiinschten Anordnung
zur Erzielung einer Fluidreinigung irgendeiner
bestimmten Fluidquelle zu erm&glichen.

Fluidreinigungssystem nach einem der Ansprii-
che 1 bis 8, dadurch gekennzeichnet, da8 das
idngliche Rohr (33), das den ersten Abschnitt
der Leitungseinrichtungen (27) zur Flhrung
des Fluidstromes ausbildet, eine Gesamtlinge
aufweist, die im wesentlichen gleich dem 1dng-
lichen Rohr (34) ist, das den zweiten Abschnitt
der Leitungseinrichtungen (27) zur Fihrung
des Fluidstromes ausbildet.

Fluidreinigungssystem nach Anspruch 9, wobei
der erste Rohrabschnitt und der zweite Roh-
rabschnitt der Leitungseinrichtungen (27) zur
Fihrung des Fluidstromes um das einzeine
I4ngliche Rdhrenteil (26) zur Erzeugung von
Ultraviolettstrahlung um eine Windung zusinan-
der versetzt gewickelt oder spiralfSrmig her-
umgewunden sind.

Fiuidreinigungssystem nach Anspruch 10, da-
durch gekennzeichnet, daB das ldngliche Rohr
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(33, 34; 60, 61) ferner so ausgebildet ist, daB
os eine gewsllte AuBenfliche aufweist.

Fluidreinigungssystem nach Anspruch 10 oder
11, dadurch gekennzeichnet, daB der erste und
der zweite Rohrabschnitt ferner so ausgebildet
sind, daB sie aus extrudiertem, strahlungs-
durchlissigem Material (27B) geformt und ge-
genseitig verbunden Seite an Seite angeordnet
sind, wobei eine ihrer Flichen eine im wesent-
lichen konkave Form aufweist und diese kon-
kave Form in einem Abstand neben dem ein-
zelnen ldnglichen Rdhrenteil (26) zur Erzeu-
gung von Ultraviolettstrahlung angeordnet ist.

Fluidreinigungssystem nach einem der Anspri-
che 1 bis 12, dadurch gekennzeichnet, da8 das
zu reinigende Fluid eine Flissigkeit ist.

Fluidreinigungssystem nach einem der Ansprii-
che 1 bis 13, dadurch gekennzeichnet, da der
erste und der zweite Strdmungskanal erste
und zweite Leitungen (33, 34) enthdlt, die
schraubenférmig paarweise um das einzeine
ldngliche Strahlungsrdhrenteil (28) von dessen
einem Ende zum anderen Ende gewickelt sind,
wobei jede Windung seitlich an benachbarten
Windungen anliegt.

Fluidreinigungssystem nach Anspruch 14, da-
durch gekennzeichnet, daB die ersten und die
zweiten Leitungen (33, 34) eine wellenférmige
AuBenfliche aufweisen.

Flussigkeitsreinigungssystem nach Anspruch
14 oder 15, dadurch gekennzeichnet, daf die
ersten und zweiten Leitungen (278) aus extru-
diertom Material so geformt sind, daB sie seit-
lich miteinander verbunden sind, wobei eine
ihrer Flichen eine im wesentlichen konkave
Form aufweist, um die Strahlung aufzunehmen
und die Ubertragung von Strahlung auf das
dort hindurchlaufende Fluid zu verbessern.

Fluidreinigungssystem nach Anspruch 7 und
13, gekennzeichnet durch eine Anzahl modula-
rer  Filissigkeitssterilisationssysteme  (21A,
21B), deren jedes

ein lingliches Strahlungsrdhrenteil (26), das an
eine elektrische Energisquelle zum Ausstrahlen
von Ultraviolettstrahlung gekoppelt ist,

und ein Paar von Rohrleitungen (33, 34) fiir
eine Flussigkeit aufweist, die (33) schrauben-
férmig paarweise um das ldngliche Strahlungs-
réhrenteil (26) von dessen einem Ende zum
anderen Ende gewickelt sind, wobei jede Win-
dung seitlich an benachbarten Windungen an-
liegt, um im wesentlichen Uber der gesamten



18.

19.

* [+ L M s *

23 _ EP 0267 261 B1 24

Linge des ldnglichen Strahlungsr&hrentsils
(26) dessen Umfang zu umschlieen, und wo-
bei jede Leitung (33, 34) eine EinlaBéffnung
(35; 44) an einem Ende sowie eine AuslaB&ff-
nung (36; 39) am anderen Ende aufweist und
die Leitungen (33, 34) fiir Uliraviolettstrahlung
durchi8ssig sind, damit die durch die Leitun-
gen (33; 34) stromende Flissigkeit Ultraviolett-
strahlung ausgesetzt ist, und wobei die EinlaB-
Sffnung (35; 34) einer Leitung (33; 34) als Paar
mit und unmittelbar in der N&he der Auslaf&ff-
nung (39; 34) der anderen Leitung (33; 34)
angeordnet ist, um ein gegenldufiges Strémen
von Fliissigkeit durch die Leitungen (33; 34) zu
gestatten,

ferner durch eine Anzahl modularer Filtersyste-
me (22A; 22B) zum Filtern von ankommendem
Fluid, wobei jedes Filtersystem (22A; 22B) ei-
nen Filtereingang und einen Filterausia8 auf-
weist, _

durch Mittel zum Zusammenschalten eines
Fliissigkeitsreinigungssystems, das eine be-
stimmte gewlinschte Anordnung aufweist, die
einen SystemeinlaB,

einen SystemausiaB und

ein erstes  FlUssigkeitssterilisationssystem
(21A) enthilt, das aus besagter Anzahl modu-
larer FlUssigkeitssterilisationssysteme (21A
21B) ausgewihit wurde und bei dem die Ein-
laBdffnung einer Leitung am SystemeiniaB und
die paarweise zugeordnete AuslaB&ffnung der
anderen Leitung am Systemausla angeschlos-
sen sind,

wobei das aus der Anzahl modularer Fllissig-
keitssterilisationssysteme (21A; 21B) und der
Anzahl von Filtersystemen (22A; 22B) ausge-
wihlte System an die EinlaB&ffnung besagter
anderer Leitung und an die AuslaBdffnung be-
sagter einen Leitung des ersten FlUssigkeits-
sterilisationssystems (21A) angeschiossen ist,
um ein geschlossenes Fliissigkeitsreinigungs-
system auszubilden.

Fliissigkeitsreinigungssystem nach Anspruch
17, dadurch gekennzeichnet, da8 die Mittel
zum Zusammenschalten eines FlUssigkeitsrei-
nigungssystems ohne weiteres I8sbar und wie-
der miteinander verbindbar sind.

Fliissigkeitssterilisationssystem mit

einer einzelnen Ildnglichen Rdhre (26) zum
Ausstrahlen von Ultraviolettstrahlung, wobei die
Rohre an eine elekirische Energiequelle zum
Ausstrahlen von Ultraviolettstrahlung angekop-
pelt ist,

und mit einem Paar von Rohrleitungen (33, 34)
flir Flussigkeit, die paarweise schraubenfdrmig
um diese einzeine R&hre (26) zum Ausstrahlen
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von . Ultraviolettstrahlung herumgewickelt sind,
wobsi jede Windung seitlich an benachbarten
Windungen anliegt und jede Leitung (33; 34)
eine EinlaBdffnung (35; 44) an einem Ende und
eine AulaBdffnung (36; 39) am AuBenende auf-
weist und wobei die Leitungen (33; 34) flr
Ultraviolettstrahlung  durchldssig sind, um
durch die Leitungen (33; 34) strémende Flls-
sigksit der durch die R8hre (26) ausgestrahlten
Ultraviolettstrahlung auszusetzen, dadurch ge-
kennzeichnet, daB die Leitungen (33; 34) im
wesentlichen Uber die gesamte Linge den
Umfang der einzelnen, Ultraviolettstrahlung
aussendenden Rohre (26) umgeben und da-

. durch, daB die EinlaB&ffnung (35; 44) einer
Leitung (33; 34) als Paar mit und unmittelbar in
der Nihe der AuslaB&ffnung (36; 39) der ande-
ren Leitung .(34; 33) angeordnet ist, um ein
gegenldufiges Strdmen von Fliissigkeit durch
'die Leitungen (33; 34) zu gestatten.

20. System nach Anspruch 19, dadurch gekenn-
zeichnet, daB der AuslaB (36) einer Leitung
(33) an den EinlaB (44) der anderen Leitung
(34) angekoppelt ist.

21. System nach Anspruch 19 oder 20, dadurch
gekennzeichnet, da8 der AuslaB (36) der einen
Leitung (33) an den EinlaB (44) der anderen
Leitung (34) Uber weiters, eine Fllissigkeit fil-
ternde Mittel (22) angekoppelt ist.

22, System nach einem der Anspriiche 19 bis 21,

dadurch gekennzeichnet, daB besagte Leitun-
gen (33, 34) aus Kunststoff bestehen und ei-
nen zylindrischen Querschnitt aufweisen, und
daB die zu bestrahlende Fllssigkeit Wasser ist.

Revendications

1. Systéme de purification de fluide, comprenant,
un moyen de production de rayonnement ultra-
violet (26), : '
une robinetterie ou une distributeur extérieur
pour fournir du fluide purifié & un utilisateur,
un moyen de filtrage (22) pour filtrer le fluide,
le moyen de filtrage (22) ayant un orifice d'en-
trée (37) pour recevoir du fluide 2 filirer et un
orifice de sortie (38) pour permettre au fluide '
ayant été filtré de sortir, et
un moyen de conduite de commande de débit
de fluide (27), placé adjacent au moyen de
production de rayonnement ultraviolet (26), le
moyen de conduite de commande de débit de
fluide (27) comprenant un tubage creux allongé
ayant des premiére et deuxiéme parties per-
méables au rayonnement ultraviolet, définis-
sant respectivement des premier (33) et
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deuxieme (34) canaux d'écoulement pour le
passage de fluide et pour I'exposition du fluide
s'y écoulant au rayonnement ultraviolet émis
par le moyen de production de rayonnement
ultraviolet (26) et définissant une entrée de
fluide et une sortie de fluide pour chacun des
premier et deuxiéme canaux d' écoulement la
sortie dudit premier canal d'écoulement (33)
étant en communication avec I'orifice d'entrée
(37) du moyen de filtrage (22) et I'entrée dudit
deuxiéme canal d'écoulement (34) étant en
communication avec l'orifice de sortie (38) du-
dit moyen de filtrage,

caractérisé par ls fait que

le moyen de production de rayonnement ulira-
violet est défini comme comprenant un organe
tubulaire émetteur (28) allongé, unique,

lesdits deux premier et deuxiéme canaux
d'écoulement constituant un passage de fluide,
avec des trajectoires tortususes, sur la péri-
phérie dudit organe tubulaire émetteur (26) al-
longé unique et enroulé en spirale autour de
lui, de fagon a entourer en périphérie pratique-
ment toute la longueur dudit organe tubulaire
(26) allongé unique,

et la sortie dudit deuxiéme canal d’écoulement
(34; 81) étant directement reliée 2 ladite robi-
netterie ou distributeur de sortie.

Systéme de purification de fluide selon la re-
vendication 1, caractérisé par un moyen réflec-
teur de rayonnement (28), monté autour dudit
moyen formant conduit de commande d'écou-
iement (27) en I'sntourant en périphérie et en
relation d'enveloppement vis-a-vis de Iui, pour
recevoir le rayonnement ultraviolet passant 2
travers ce moyen formant conduite de com-
mande d'écoulement (27) et réfléchir ledit
rayonnement pour le faire revenir audit moyen
formant conduit (27).

Systéme de purification de fluide selon la re-
vendication 2, caractérisé en ce que ledit
moyen de réflexion de rayonnement ultraviolet
est en outre défini par le fait de comprendre
une feuille de matériaux en film métallisé (28)
enroulée autour de fa périphérie extérieure du-
dit moyen formant conduite de commande
d'écoulement de fluide (27).

Systéme de purification de fluide selon I'une
quelconque des revendications 1 & 3, caracté-
risé en outre par un moyen de détection de
niveau de rayonnement uitraviolet (53), posi-
tionnéd de fagon & recevoir et surveiller ie
rayonnement ultraviolet produit par ledit moyen
de tubulaire de production de rayonnement
ultraviolet (28), ledit moyen capteur (53) étant
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adapté pour fournir un signal de sortie dans le
cas ou le rayonnement ultraviolet descend au
dessous d'un niveau prédéterminé.

Systéme de purification de fluide selon la re-
vendication 4, caractérisé en outre par un
moyen (54) relié audit moyen capteur de
rayonnement ultraviolet (53) et adapté pour
donner & I'utilisateur une alarme en cas de
réception dudit signal de sortie.

Systdme de purification de fluide selon la re-
vendication 4 ou 5, caractérisé en ce que ledit
moyen de détection de niveau de rayonnement
ultraviol et (53) est en outre défini comme
étant placé en relation de juxtaposition avec
lesdites premiére et douxiéeme parties dudit
moyen formant conduit de commande d'écou-
lement de fluide {27), pour appréhender le
niveau de rayonnement produit par le moyen
tubulaire de production de rayonnement uitra-
violet (26) et passer & travers ledit moyen
formant conduit de commande d'écoulement
de fluide (27).

Systéme de purification de fiuide selon 'une
quelconque des revendications 1 3 6, caracté-
risé par le fait que le systdme est construit
sous forme modulaire pour former une pluralité
d'agencements alternés placés en intercon-
nexion pour constituer le systéme.

Systéme de purification de fiuide selon ['une
quelconque des revendications 1 & 7, caracté-
risé en ce que ledit moyen de filtrage est en
outre défini comme étant logé dans une sec-
tion de filtrage (22) indépendante, comprenant
des orifices d'entrée (37), & accessibilité aisée,
ot des orifices de sortie (38), et ledit moyen
tubulaire de production de rayonnement ultra-
violet (26) et ledit moyen formant conduit de
commande d'écoulement de fluide (27) étant
en outre définis comme étant logés dans une
section de stérilisateur (21; 50) indépendante,
lesdites entrées (35, 44) et sortie (36, 39) des-
dites premiére et deuxiéme parties dudit
moyen formant conduites (27) étant facilement
accessible pour permettre & un nombre quel-
conque de sections de stérilisateur (21; 50) et
a un nombre quelconque de sections de filtra-
ge (22; 22A; 22B) d'étre interconnectdés en un
agencement souhaité quelconque, pour effec-
tuer le purification du fluide venant d'une sour-
ce de fiuide particuliére queiconque.

Sys:itéme de purification de fluide selon I'une
quelconque des revendications 1 A 8, caracté-
ris§ en ce que le tubage allongé (33) définis-

e
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sant la premiére partie -du moyen formant

conduit de commande d'écoulement de fluide

(27) comprend une longueur générale sensi-
blement égale & celle du tubage allongé (34)
définissant la deuxidme partie du moyen for-
mant conduite de commande d'écoulement de
fluide (27).

Systéme de purification de fluide selon la re-
vendication 9, dans lequel la premiére partie
de tubage et la deuxi&éme partie de tubage du
moyen formant conduit de commande d'écou-
lement de fluide (27) sont bobinés ou enroulés
en spirale autour des. organes tubulaires de
production de rayonnement ultraviolet (26) al-
longés uniques, placés en relation imbriquée
les uns avec les autres.

Systéme de purification de fluide selon la re-
vendication 10, caractérisé en ce que ledit
tubage allongé (33, 34; 60, 61) est en outre
défini comme comprenant une surface exié-
rieure a forme ondulée.

Systéme de purification de fluide selon la re-
vendication 12, ou 11, caractérisé en ce que
lesdites premigre et deuxiéme parties de tuba-
ge sont en outre définies comme étant for-
mées & partir d'un matériau extrudé (27b) per-
méable au rayonnement, en une relation d'in-
terconnexion cote-a-cote une surface ayant
une forme sensiblement concave, ladite forme
concave étant placée en relation de juxtaposi-
tion, espacée, par rapport audit organe tubulai-

re de production de rayonnement ultraviolet

(26) allongé unique.

Systéme de purification de fluide selon I'une
quelconque des revendications 1 & 12, carac-
térisé en ce que le fluide a purifier est un
liquide.

Systéme de purification de fluide selon l'une
queiconque des revendications 1 & 13, carac-
térisée en ce que lesdits premier et deuxiéme
canaux comprennent des premier et deuxidme
conduits (33, 34), bobinés en hélice par paires
autour dudit organe tubulaire émetteur (26) al-
longé unique, d'une extrémité 3 l'autre de cet
organe, chaque bobinage venant latéralement
en butée contre des bobinages adjacents.

Systéme de purification de fluide selon la re-
vendication 14, caractérisé en ce que lesdits
premier et deuxiéme conduits (33, 34) ont une
surface extérieure ondulée.
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16.

17.

Systtme de purification de liquide selon la
revendication 14 ou 15, caractérisé en ce que
lesdits premier et deuxidme conduits (27B)
sont formés 3 partir de matériaux extrudés, de
fagon & étre interconnectés latéralement, une
surface de ceux-ci étant de forme sensible-
ment concave, de fagon & recevoir le rayonne-
ment ot & améliorer la transmission du rayon-
nement au fluide passant a travers lui.

Systéme de purification de fluide selon la re-
vendication 7 ou 13, caractérisé par un nombre
déterminé de systémes de stérilisation de li-
quide (27A, 27B) modulaires ayant chacun un
organe tubulaire émetteur allongé (26) couplé
a une source d'énergie électrique, pour émet-
tre un rayonnement ultraviolet, )

et une paire de conduits de liquide tubulaire
(33, 34), lesdits conduits (33, 34) étant bobinés
hélicoidalement par paires autour dudit organe
tubulaire émetteur allongé (26) d'une extrémité
3 l'autre, chaque bobine étant latéralement en
butée contre des bobines adjacentes, afin
d'envelopper la périphérie sur pratiquement
toute la longueur dudit organe tubulaire émet-
teur allongé (26), chaque conduit (33, 34)
ayant un orifice d'entrée (35; 44) & une extré-
mité et un orifice de sortie (36; 39) a l'autre
extrémité, lesdits conduits (33, 34) étant trans-
parents au rayonnement ultra-violet, de fagon
a permettre I'exposition au ultraviolet du liqui-
de s'écoulant & travers lesdits conduits (33;
34) au rayonnement au ultraviolet, et dans le-
quel l'orifice d'entrée (35; 44) d'un conduit (33;
34) est couplé, par paires, et immédiatement
adjacent & l'orifice de sortie (39; 44) de I'autre
conduit (33; 34), de fagon & permettre un
écoulement en opposition de liquide & travers
lesdits conduits (33, 34). .
un nombre déterminé de systémes de filtrage
modulaires (22A; 22B), destinés a filtrer le
fluide arrivant, chaque systéme de filtrage
(22A; 22B) ayant une entrée de filtre et une
sortie de filtre, des moyens pour assurer une
interconnexion pour constituer un systéme de
purification de liquide ayant un agencement
particulier souhaité, ledit agencement compre-
nant

une entrée de sysiéme,

une sortie de systéme,

un premier systtéme de stérilisation de liquide
(21A), sélectionné dans ledit nombre de syste-
me de stérilisation de liquide (21A; 21B), ledit
premier systtme de stérilisation de liquide
(21A) ayant un orifice d'entrée d'un conduit
relié 2 ladite entrée de sysiéme et I'orifice de
sortie, couplé par paire, de I'autre conduit étant
relié 2 ladite sortie de systéme,
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et I'un, sélectionné parmi ledit nombre de sys-
témes de stérilisation de fiquide modulaire
(21A; 21B) et ledit nombre de systtmes de
filtrage (22A; 22B), étant couplé & l'orifice d'en-
trée dudit autre conduit et A I'orifice de sortie
dudit premier conduit dudit premier systéme
de stérilisation de liquide (21A), pour constituer
un systéme de purification de liquide fermé.

Systéeme de purification de liquide selon la
revendication 17, caractérisé en ce que ledit
moyen d'interconnexion pour constituer un
systtme de purification de liquide est facile-
ment démontable et remontable.

Systéme de stérilisation de liquide comprenant

un tube émetteur de rayonnement ultraviolet
{26) allongé unique couplé & une source
d'énergie électrique pour émstire un rayonne-
ment ultraviolet,

et une paire de conduite liquide tubulaire (33,
34) lesdits conduits étant bobinés hélicoidale-
ment, par paires, autour dudit tube émetteur
de rayonnement ultraviolet (26) unique, chaque
bobine étant latéralement en butée avec des
bobines adjacentes, ledit conduit (33; 34) ayant
son orifice d'entrée (35; 44) & une extrémité et
son orifice de sortie (36; 39) & l'autre extrémi-
té, lesdits conduits (33; 34) étant transparent
au rayonnement ultraviolet, de fagon & permet-
tre d'exposition du liquide passant a travers
lesdits conduits (33; 34) au rayonnement ultra-
violet émis par ledit tube (26),

caractérisé en ce que lesdits conduits (33; 34)
s'enroulent en périphérie pratiquement sur tou-
te la longueur dudit tube émetteur de rayonne-
ment ultraviolet unique (26) et en ce que I'orifi-
ce d'entrée (35. 44) du premier conduit (33;
34) ost couplé par paire et immédiatement
adjacent 2 l'orifice de sortie (36; 39) de 'autre
conduit (34; 33) pour permettre d'établir un
écoulement de liquide en opposition & travers
lesdits conduits (33; 34).

Systéme sel on la revendication 18, caractérisé
en ce que la sortie (36) du premier conduit
(33) est couplée 2 I'entrée (44) de l'autre
conduit (34).

Systéme selon la revendication 19 ou 20, ca-
ractérisé en ce que la sortie (36) dudit premier
conduit (33) est couplée a I'entrée (44) dudit
deuxidme conduit (34) par un autre moyen de
filtrage de liquide (22).

Systéme selon ['une quel conque des revendi-
cations 19 & 21, caractérisé en ce que lesdits
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conduits (33, 34) sont réalisés en matiére plas-
tique et ont une section transversale leur don-
nant une forme cylindrique et le liquide & irra-
dier étant de I'eau.



