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water is drawn on demand. This known liquid purification system may be
Field of the Invention                              suitable for some
applications, but is impractical for home, domestic use. This invention
-relates to fluid purification sys-   5  First, the tank used in the known
system may tems and more particularly to fluid purification sys-  act as a
further breeding ground for microorgan- tems incorporating fluid exposure
to both ultraviolet  isms and bacteria, especially if the water remains
radiation and filtration, and also to a liquid steriliza-  in the tank for
any extended period of time. The tion system.
tank is connected to the faucet or water outlet, and 10  bacteria may enter
the tank through the faucet. To Description of the Prior Art
counter this and to destroy the bacteria and mi- croorganisms entering the
tank, US-A- 3 550 782 In an attempt to provide high quality, potable
describes to produce ozone by means of the ul- drinking water, various
treatment systems have      traviolet source and to introduce the ozone
into the been developed. Many such systems employ ac-  15  storage tank.
But the generation of ozone and its tivated carbon filters, as a common
treatment to    use for destroying microorganisms and bacteria is remove
odor, improve taste, and remove chemi-       not desirable for domestic use
because any lec- cals, such as chlorine and chloroforms. However,    kage
of the system might result in escaping of carbon is a nutrient source that
supports bacteria  ozone which is dangerous for the health of the life and
growth. As a result, unless these filters are  20  user. Furthermore,
unless the tank is pre-sterilized replaced frequently, the filters
themselves provide  prior to its use, or sterilized periodically during use
a breeding ground for bacterial contamination. This  (which would be an
almost impossible task for the bacteria is spread to the consumer as the
water     consumer to undertake), any water fed to the tank flows through
the filter, picking up the bacterial  from the sterilizer unit would
quickly become con- contamination and delivering the bacteria to the   25
taminated with bacteria. user.
Second, the known system employs straight- It has been found that activated
charcoal filters  line liquid flow  tubes adjacent to the string of are so
conductive to bacterial growth that filters not  ultraviolet bulbs. Such a
straight-line configuration routinely replaced may provide more bacterial
con-  is impractical for installation in a private residence. tamination to
the water than the unfiltered water  30   Size constraints of a home
installed purification itself. In addition, the bacteria tend to occupy
many  system are of paramount importance. A purification of the absorptive
sites in the filter, reducing the  system for use in a private residence
should be a filter's absorptive capacity and rendering the filter  compact
unit, easily installable by the consumer, ineffective for its intended
purpose of purifying the  within a kitchen sink cabinet or a bathroom
vanity, water.                          -              35  for example. It
is well known that exposure of water to          The storage tank of the
system disclosed in ultraviolet radiation kills microorganisms and bac-
US-A- 3 550 782 requires an inordinate amount of teria carried by the
water. For this reason, many   space. Furthermore, if the storage tank were
omit- conventional purification systems employ an ul-     ted from the
system and the water was drawn on traviolet sterilization unit in series
with a filtration   40  demand directly from the downstream tube, each unit
tube would necessarily be of such length that it For example, US-A- 3 550
782 discloses a         would be impractical to install the system  in a
liquid purification system  having the features set  private home. out in
the first part of claim 1 and comprising a pair  In addition, the system
disclosed in US-A- 3 of parallel water carrying tubes and a string of  45
550 782 is not maximally effective in sterilizing the ultraviolet bulbs
located between the tubes. A re-  water and maintaining the reverse osmosis
filtration verse osmosis unit is connected in series between   unit in a
bacteria free state. This is believed to be the tubes, so that the liquid
flowing through the   due to the straight-line path of the water through
tubes is exposed to ultraviolet radiation both up-  the flow tubes, which
provide no turbulence to the stream and downstream  of the reverse osmosis
50   water flow. unit. US-A- 3 550 782 states that the destruction of
US-A-4 151 085 discloses a liquid purification bacteria upstream of the
reverse osmosis unit is    system with a series of germicidal radiation
units desirable in order to protect the membrane of the   each of which
including an elongated emitting tube unit against the accumulation of live
bacteria. After  member, with fluid-flow controlling conduit means having
been exposed to ultraviolet radiation for the   55  adjacent to the
ultraviolet radiation tube member. second time (i.e. downstream of the
reverse osmo-   These fluid-flow controlling conduit means are de- sis
unit) the filtered and sterilized liquid (water) is  signed as a channel in
form of an annular space conducted to a large storage tank, from which
surrounding the respective tube member. The fluid 2    



3                 EP0267261 B1                         4 enters said space
at one axial end thereof, passes   set out in Claim 1. through said space
along the entire length of the      The circuitous path of the fluid
flowing through elongated emitting tube member and leaves the        the
spirally wound conduits creates a turbulent annular space at its opposite
axial end.            flow, which ensures exposure of all of microorgan-
The system inlet of this known liquid purifica-   5   isms carried by the
water to ultraviolet radiation. tion system is followed immediately by a
filter unit  Furthermore, spirally winding the conduits allows providing an
open entry area for microorganisms,    them to be tightly packed, which
decreases the bacteria and the like. Furthermore the final stage of
overall length of the ultraviolet tube required for this known system
includes a mechanical filter      sufficient exposure. Thus, the fluid
purification sys- from which the clean water output is taken, again  10
tern of the present invention assures that the water providing an entry at
the system outlet for bacteria,  entering the filter is maximally exposed
to ultra- microorganisms etc. On first hooking up a system     violet
radiation prior to filtration, as well as being of this type the level of
bacteria and microorgan-   maximally exposed to ultraviolet radiation a
second isms might initially be considered acceptable, but   time, after
passage through the filter, immediately might be excessive after a period
of time which   15  prior to delivering the fluid directly to the user. It
would be the result of input and output filters being  has been found that
the configuration described unprotected and allowing continued and
uncontrol-    above provides a water purification system which led growth
of bacteria and microorganisms in them.   overcomes many disadvantages
inherent in con- Moreover, the system according to US-A-4 151 085
ventional purification systems, and attains a water is neither compact in
design, nor easy in installa-  20  delivery system capable of producing
dependable, tion and is of relatively expensive construction,
continuous, reliable potable water, virtually free of therefore this known
system would be impractical     all bacteria, live microorganisms,
inorganic par- to be installed in a private home.                  ticulate
matter, organic matter, chemicals, and US-A-3 894 236 describes a liquid
sterilization  odor. In addition, the system is equally useful for system
comprising a single elongated ultraviolet  25  all fluids in which
contaminant purification is radiation emitting tube with a pair of tubular
liquid  sought. conduits being transparent to ultraviolet radiation     The
present invention attains maximum ultra- and being helically coiled in
paired manner about    violet radiation exposure with the equipment being
the ultraviolet radiation emitting tube for passage of  held to the minimum
size. As a result, a system fluid about the periphery of that said tube.
But the   30   capable of providing high quality, potable water, or flow
channels are located in the middle portion of   other fluid, virtually free
of bacteria, particulate, and the axial extension of the elongated tube
only. This  chemicals is attained, with its overall size being known system
has relatively large dimensions and     sufficiently small to be easily
positioned and moun- is complicated in construction. The inlet of each of
ted in any domestic situation in direct association both tubular conduits
is paired with the inlets for  35   with any desired water faucet or other
fluid source. the other conduit and both inlets are located at the     The
fluid purification system of this invention same axial side of the tube,
which applies also for  continuously produces potable water for immediate
the arrangement of the conduit outlets. Due to the   use, both consistently
and for longer time intervals flattened tubes used therein for the several
paths of  than obtained with conventional systems. the liquid flow, this
known system is very ineffec-  40  By employing this invention, it has been
found tive in the transmission of liquid for in-house use.  that the filter
is isolated from bacterial contamina- tion since both its inlet and outlet
ports are con- Objects and Summary of the Invention                 nected
directly to the ultraviolet radiation exposure zones and that bacterial
growth in the filter medium It is a principal object of the present
invention   45  is virtually eliminated. It is believed that the present to
provide a liquid purification system of improved  invention completely
eliminates the food supply for efficiency, which permits a small and
compact de-   the microorganisms in the filter medium, and a sign and is
inexpensive in construction as well as   filter previously contaminated by
bacteria or other in operation. Particularly the invention is intended
microorganisms will eventually  be  completely to provide a water
purification system  which is  50   cleaned of all live microorganisms.
capable of providing high quality, purified, potable    In the present
invention, the fluid flowing water substantially free of all living
microorganisms  through the system is exposed to ultraviolet radi- as well
as free of substantially all particulate matter  ation prior to entering
the filtration zone. This kills and undesirable chemicals, which is easily
installed  most, if not all, live microorganisms in the fluid for domestic
use and constructed for maximum   55  prior to their reaching the filter.
water purification in a minimum-sized unit.             Furthermore, upon
exiting the filter, a second The above object can be achieved by a fluid
exposure of ultraviolet radiation is provided. In this purification system
which comprises the features     way, any microorganisms which may have
passed 3    



5                 EP 0 267 261 B1                      6 through the first
exposure or which have been        the provision of first and second flow
channels retained in the filter medium are killed prior to    peripherally
surrounding substantially the entire delivery of the fluid for use or
consumption.       length of the elongated emitting tube member as- In
addition, passage of airborne microorgan-     sure a very compact
construction, simplicity and isms into the filter medium entering through
the   5   economy of operation and a very effective purifica- fluid
delivery port is prevented, since all bacteria or  tion of the liquid.
microorganisms would have to pass through the           Preferred features
of the invention are set out ultraviolet radiation prior to reaching the
filtration  in the subclalms. zone. Consequently, the food supply for any
mi-         Preferred forms of the water purification sys- croorganisms
retained in the filter zone is cut off, 10   tem, as well as other objects,
features and advan- due to the dual exposure of ultraviolet radiation,
tages of this invention, will become apparent from and the filter medium is
maintained substantially   the following detailed description of
illustrative em- bacteria free. As the inventive system requires no
bodiments thereof, which is to be read in connec- storage tank because its
outlet is directly con-    tion with the accompanying drawings. nected to
an outlet faucet or portal, there is also no   15 need to specifically
produce ozone to kill contami-  Brief Description of the Drawings nation
entering such storage tank. A preferred feature of the invention is the
Fig. 1 Is a perspective view, partially broken modularization of the
purification system  of this   away, showing one preferred form of the
fluid pu- invention into a sterilization section and a filtration   20
rification system of this invention. section. In this way, additional
sterilization sections  Fig. 2 Is a side elevational view of the sterilizer
and additional filtration sections can be combined   section of the fluid
purification system shown in in any desired configuration to customize a
pu-      Fig. 1, with the side cover removed therefrom. rification system
for various unique situations.        Fig. 3 is a bottom plan view of the
sterilizer For example, if specific microorganisms, such   25  section of
the fluid purification system  shown in as giardia lamblia, which are
resistant to ultraviolet  Fig. 1. radiation, were known to be contaminating
the wa-       Fig. 4 is a side elevational view, partially ter supply,
additional sterilization sections would be  broken away, showing the filter
section of the fluid added to the purification system  to provide the
purification system shown in Fig. 1. necessary ultraviolet exposure to
assure that a high   30  Figs. 5, 6 and 7 are schematic views showing
quality potable water product Is attained. Similarly,  various structural
arrangements in which the if particular toxic chemicals were known to be in
modularized fluid purification system of this inven- the water supply,
additional filter sections would be  tion can be employed. added to the
purification system to remove these        Figs. 8 and 9 are schematic,
cross-sectional toxic chemicals and provide the desired high qual-  35
views showing alternate configurations for the fluid ity potable water.
flow-controlling conduit means employed in the flu- The invention also
relates to a liquid steriliza-  Id purification system of this invention.
tion system the features of which being set out in Claim 19.
Detailed Description of preferred Embodiments This inventive sterilization
system has an ex-  40 tremely compact construction which not only re-
In Fig. 1, one preferred embodiment of fluid duces the possibility of entry
of contamination into  purification system 20 of the present invention is
the system but furthermore reduces markedly the      shown. In this
embodiment, system 20 comprises a overall size and cost of the system. This
liquid    sterilization section 21 and a filter section 22. sterilization
system  can easily be placed under-  45   Sterilization section 21
incorporates a housing neath the sink of a typical household kitchen and
25 in which an elongated, ultraviolet radiation pro- enables the cost of
the system to be low enough      ducing tube 26 is securely mounted and
connected so that It can be reasonably priced in the consumer  to
electronic control means (not shown) to assure market. Only one single
ultraviolet bulb needs oc-   continuous production of ultraviolet
radiation. In ad- casional replacement in the inventive system. The   50
dition, in this preferred embodiment, fluid flow- simplicity and elegance
of the system according to  controlling conduit means 27 are arcuately
coiled the invention lends itself to a construction where it  about
elongated tube 26 in juxtaposed, spaced is almost impossible to break the
integrity of the   radiation receiving relationship therewith. As will be
fluid path of the system in such a way as to result  described in more
detail, conduit means 27 in- in system contamination and where the overall
real-  55  cludes first and second ultraviolet radiation trans- ibility of
the system is substantially enhanced.     missible portions, which define
first and second The use of one single elongated emitting tube    flow
channels, respectively, for the passage of the member as ultraviolet
radiation source as well as   fluid in tortuous paths about the periphery
of tube 4    



7                  EP 0267 261 B1                      8 26, and which
further define a fluid inlet and a fluid  filtration section 22. In
addition, once the fluid has outlet for each of the first and second flow
chan-   passed through filter 31, the fluid enters the other nels. Conduit
means 27 controls the fluid flow       portion of the fluid flow
controlling conduit means about tube 26 and assures that the fluid flowing
27 for a second ultraviolet radiation exposure. Once therethrough receives
the requisite exposure to ul-   5   this second exposure is completed, the
purified traviolet radiation.                                 fluid is
delivered directly to the outlet faucet or Preferably, a radiation
reflective shield 28 pe-  portal for immediate use. ripherally envelopes
conduit means 27, in order to      In Figs. 1, 2, 3 and 4, this preferred
construc- maximize the effectiveness of the ultraviolet radi-  tion is
shown with tube means 33 receiving the ation as well as prevent or reduce
the radiation   10  input fluid flow through portal/fitting 35 and control-
reaching the outside area. Typically, due to its    lably carrying the
fluid about the arcuately coiled ease of installation, any reflective
material which  flow path defined thereby, assuring that the fluid
comprises a cylindrical shape or is easily formed    flowing therethrough
is continuously exposed to the into a cylindrical shape is used for shield
28.      ultraviolet radiation emanating from tube 26. Upon In the
embodiment depicted in Figs. 1 and 4,  15  reaching portal/fitting 36,
which is the output of filter section 22 incorporates a housing 30, in
which  tube means 33, the fluid is carried through a con- filter means 31
is securely retained and positioned.  necting tube 46 to filter input
portal/fitting 37. Furthermore, housing  30  incorporates bracket
Once  the fluid  has thoroughly circulated means 32, to securely affix
filter section 22 to    through filter means 31 of filter section 22, the
sterilizer section 21.                          20  filtered fluid is
delivered to portal/fitting 38, and As is more fully detailed below,
depending       delivered therefrom to portal/fitting 44, which is the upon
the particular contamination contained in the   input portal to tube means
34. Preferably, exit fluid being purified, filter means 31 comprises one
portal/fitting 38 of filter section 22 and input por- or more of the
following filter elements -- par-    tal/fitting 44 of tube means 34 are
constructed for ticulate matter filtration, odor filtration, organic  25
mating engagement. However, interconnecting tube chemical filtration, etc.
Typically, filter means 31  means may be employed if desired. comprises an
activated charcoal filter to improve       Once in tube means 34, the fluid
advances water taste by removing undesirable chemicals and    through the
arcuately coiled flow path defined by suspended particles. However, any
other type of     tube means 34, wherein the fluid is exposed to the filter
may be employed, either indi vidually or in  30   ultraviolet radiation a
second time, as the fluid combination, in order to satisfy any particular
re-  again arcuately flows along the length of elongated quirement.
ultraviolet radiation tube 26, continuously advancing As depicted in Figs.
1, 2 and 3, one preferred   while simultaneously peripherally circulating
there- embodiment of fluid flow controlling conduit means   about. Once the
fluid has passed through tube 27 comprises two, transparent substantially
equal  35   means 34, the fluid exits through portal/fitting 39 for length
tube members 33 and 34, each of which are     direct delivery to the user.
spirally wound about elongated, ultraviolet radiation    Preferably, the
purified fluid exiting portal 39 is producing tube 26 in direct,
juxtaposed, spaced      delivered directly to a faucet or other suitable
facing relationship therewith, extending along sub-  means for immediate
use. By eliminating the need stantially the entire length thereof.
Preferably, the   40  for a storage or holding tank, such as used in the
tube members 33 and 34 are interleaved with each     apparatus disclosed in
US-A-3 550 782, wherein other, with each coil of tube member 33 being
bacterial contamination would flourish, the purity of adjacent to a coil of
tube member 34. Although       the fluid delivered to the user of the
present inven- alternate configurations for the fluid carrying con-  tion
is assured. duit means 27 are shown in Figs. 10 to 15 and will  45  It has
been found that by employing the be described in detail, the arcuately
coiled embodi-  present invention, purified fluid is obtained which is ment
depicted in Figs. 1 and 2 is preferred for      substantially free of all
bacteria, organic contamin- maximizing the exposure of the fluid travelling
ants, particulates, odors, and other common, un- through the conduit means
to ultraviolet radiation,  desirable contaminants. Furthermore, it has been
using a minimum tube length and a minimum over-  so  found that by
employing the purification system 20 all system size.
of this invention, filter longevity is attained and Another principal
aspect of the present inven-   contamination and bacterial breeding in the
filter is tion is the construction of fluid purification system  virtually
eliminated. 20 with one of the two portions of the fluid flow       In
order to determine the overall size that the controlling conduit means 27
being employed to  55  fluid purification system  of the present invention
carry the fluid entering the system through a first  must be to attain a
purified fluid, substantially free exposure to ultraviolet radiation,
followed imme-    of all live microorganisms, several factors must be
diately by passage of the fluid through filter 31 of  considered. First of
all, the flow rate of the fluid 5    



9                 EP 0 267 261 B1                    10 passing through the
system must be established     porate prong contacts extending therefrom,
which and, secondly, for the given flow rate, the total  are interconnected
with support plugs 43 mounted amount of ultraviolet radiation exposure
required  to housing 25, providing the required electrical must be
established.                               connection. In determining the
ultraviolet radiation exposure   5  In addition, in this preferred
embodiment, front required, the type of fluid to be purified and the  wall
45 is removably attached to housing 25 by microorganisms commonly found in
that fluid are    screw means. In this way, wall 45 can be easily
established. For this analysis, typical drinking voter  removed, whenever
necessary in order to change has been selected as the fluid, with the water
ultraviolet radiation producing tube 26. Once wall containing contaminants
typically encountered with  10  45 has been disconnected from housing 25,
one drinking voter. However, the resistance of various  end of tube 26 is
automatically disconnected and microorganisms found in drinking water must
be     can be quickly and easily removed from supporting known.
engagement with walls 40 and 41 and then re- In general, most bacteria are
killed by expo-    placed by a new tube. In this way, the efficient sures
to ultraviolet radiation ranging between about  15  operation of
sterilization section 21 of this invention 16,000 and 20,000 microwatt
seconds per square     can be easily maintained. centimeter. In addition,
viruses commonly found in    If desired, housing 25 may incorporate a re-
drinking water supplies are killed by ultraviolet radi-  movable side wall
panel 52. In this way, access to ation exposures ranging between about
6,000 and    the Interior of housing 25 would be easily attained. 40,000
microwatt seconds per square centimeter.  20   In the preferred embodiment,
all of the elec- Mold spores require up to 60,000 microwatt sec-    tronics
required to operate sterilizing section 21 are onds per square centimeter
in order to be killed,  mounted directly below housing 25, preferably while
parasites may require up to 200,000 micro-   nested within supporting
bracket assembly 47. As watt seconds per square centimeter or more of
shown in Figs. 2 and 3, included within bracket ultraviolet radiation
before such parasites are killed.  25  assembly 47 Is a transformer 48
which controls the In view of these statistical averages, a design ob-
requisite voltage output for properly driving the jective of 90,000
microwatt seconds per square      ultraviolet radiation producing tube 26.
In addition, centimeter was established as the total ultraviolet  fuse
means 49 and an on/off power control switch radiation exposure to which the
water passing      50 are Included. Any other desired electronics
therethrough should be exposed. However, if de-  30  could be incorporated
In this zone, including such sired, a higher exposure can be attained in a
vari-  other optional items as light means (not shown) for ety of ways,
such as reducing the flow rate or     providing a positive illumination
indication that the adding sterilizing sections, as detailed herein.
system is turned on and properly powered. With this exposure rate
established the water      Bracket assembly 47 is mounted to the lower flow
rate was determined. Since a flow rate of  35   wall of housing 25 of
sterilizer section 21. In the 3.785 litres, (one gallon) per minute Is
practical for  preferred embodiment, bracket assembly 47 com- most domestic
water sources, this rate was em-     prises a side wall in which holes are
formed in ployed to establish the overall size of sterilization  order to
facilitate the installation of fluid purifying section 21 of fluid
purification system 20.        system 20 of the present invention to an
abutting Using these criteria, along with the known out-  40  support wall.
If desired, mounting holes may be put of ultraviolet radiation producing
tubes, it was  formed in the opposed wall of bracket assembly found that
each tube member 33 and 34 should       47, or bracket assembly 47 may be
mounted with have a length of at least 1.83 meters (6 feet) with a  the
mounting  hole containing portion thereof cross-sectional area of about
129cm2 (0.2 square   aligned with either the right side or the left side of
inches). With these design goals in mind, it was  45  housing 25 of
sterilization section 21. In this way, a established that an ultraviolet
radiation producing  universally adaptable mounting system is achieved.
tube having an overall length of 38.1 cm  (15          In another preferred
embodiment, fluid purify- inches),with an illuminated area of about 34.3 cm
ing system 20 of the present invention incorporates (13.5 inches), provided
the desired axial length for  ultraviolet radiation level sensing means and
coop- accommodating the preferred lengths of interleav-  50  erating alarm
means, in order to inform the user ed, spirally wound tube members 33 and
34.         whenever the level of ultraviolet radiation falls be- As shown
in Figs. 1, 2 and 3, the preferred    low the level required to kill the
microorganisms embodiment of sterilizing section 21 of fluid purify-
passing therethrough. Preferably, ultraviolet radi- ing system 20 also
incorporates tube supporting    ation sensing means 53 is mounted directly
adja- walls 40 and 41, which peripherally surround and   55  cent on of the
fluid flow controlling conduit means supportingly retain a portion of the
mounting ends  27. This position is preferred since, in this way, 42 of
ultraviolet radiation producing tube 26. As Is  sensor 53 senses both the
ultraviolet radiation out- well known in the art, ends 42 of tube 26 incor-
put of tube 26, as well as the amount of ultraviolet 6    



11                EP0267261 B1                        12 radiation passing
through fluid flow-controlling con-  21 B are shown cooperatingly
interconnected with a duit means 27.
single filter section 22. A system  of this nature In addition, sensor
means 53 is connected to     would provide ultraviolet radiation exposure
of an alarm means 54, in order to provide a positive,   about 180,000
microwatt seconds per square centi- recognizable indication to the user
that a fault con-   5   meter, thereby being capable of assuring the elimi-
dition exists. Alarm means 54 may comprise a         nation of most known
bacteria, viruses, spores, and sound producing device, such as a horn or
bell, in   parasites. As a result, in a particular application order to
audibly warn the user that a fault condition  where high levels of bacteria
are present or well exists. If desired, alarm means 54 may comprise
known, more resistant microorganisms have been visual indicating means,
such as a light, which is  10  detected, a system as shown in Fig. 5, with
two illuminated or constructed to flash whenever a fault  sterilizing
sections being employed, would provide condition is found. Furthermore, a
combination of   the desired fluid purification. both alarm types could be
employed.                     In Fig. 5, the preferred interconnection
method Although ultraviolet radiation sensor 53 may be  for the dual
sterilizer sections is shown. As de- positioned directly adjacent to
ultraviolet radiation   15  picted, the fluid entering sterilizer section
21A producing tube 26, the preferred position is directly  makes its first
pass through section 21A, exits adjacent to one of the fluid
flow-controlling conduit  sterilizer section 21A and enters sterilizer
section means 27. This position is preferred since, in this  21 B. Once in
sterilizer section 21 B, the fluid wakes way, sensor 53 will sensor both a
reduction in the   its first pass through sterilizer section 21B and
ultraviolet radiation produced by tube 26, as well as   20   passes from
sterilizer section 21 B into filter 22. a reduction in the ultraviolet
radiation passing     After passage through filter 22, the fluid passes for
through fluid flow-controlling conduit means 27. As  a second time through
sterilizer section 21B, fol- a result of this construction, in addition to
reduced  lowed by a second pass through sterilizer section output from tube
26, a fault condition will be recog-  21A, where the purified fluid then
exits for delivery nized and identified if the fluid passing through   25
to the user. fluid flow-controlling conduit means 27 comprises a      By
employing this configuration, the fluid is colloidal suspension or other
concentrated par-      exposed to a double dose of ultraviolet radiation
ticulate matter which prevents the requisite level of  both before
filtration and after filtration. However, if ultraviolet radiation from
passing through conduit   for any particular purpose maximum exposure of
means 27.                                       30  the fluid to
ultraviolet radiation prior to filtration is This is particularly important
when the system   considered desirable, this dual sterilizer configura- is
installed to purify drinking water, since heavily  tion could be
constructed to allow the fluid to pass soiled, or particle-laden water may
not be capable  through sterilizer section 21A in both directions, of being
completely purified using the sizing of the  prior to entering sterilizer
section 21 B, where a system constructed for conventional water sources.
35  third exposure to ultraviolet radiation would be re- With this system,
the user is provided with a posi-  alized prior to passage of the fluid to
filter section tive indication that the fluid passing through purify-  22.
Of course, other arrangements can also be ing system 20 has an abnormal
condition which        employed, as the system  may be expanded to might be
incapable of being fully purified.          include any number of
sterilizer sections required In the preferred embodiment, fluid
sterilization   40  to meet particular needs. system 20 of the present
invention is constructed       In Fig. 6, an alternate arrangement for the
with sterilizer section 21 and filter section 22 being  modularized fluid
purification system  20 of the completely modularized, in order to allow
any de-    present invention is shown. In this configuration, a sired
configuration or component interconnection     single sterilizing section
21 is employed in corn- required for specific application requirements. In
45   bination with two filter sections 22A and 22B. A Figs. 2 and 3,
sterilizer section 21 is depicted in  system construction of this nature is
employed in detail, as described above, with the section being   particular
installations where a single filter has constructed for ease of use as a
separate, modular   proven incapable of eliminating the particulate mat-
element.                                            ter, odor, chloroform,
or other organic or chemical In Fig. 4, a detailed view of filter section
22 is  50  contents which exists in the fluid supply. In addi- shown, with
housing 30 peripherally surrounding      tion, a system of this nature is
employed where and containing removable filter element 31 clearly  two
different types of filters, such as one activated shown therein, with
section 22 constructed for ease  charcoal and a paper type filter, are
required to in use of any particular desired construction or     meet
specific needs. arrangement.                                    55      As
shown in Fig. 6, the preferred arrangement In Figs. 5-7, various alternate
configurations of  of this embodiment brings the fluid supply into the
modularized system  of this invention are        sterilizer section 21 and
then directly from sterilizer shown. In Fig. 5, two sterilizer sections 21A
and    section 21 into filter 22B. After passage through 7    



13                  EP 0 267 261 B1                      14 filter 22B, the
fluid passes into filter 22A for filtra-  thereof. it is believed that this
corrugated conduit tion therethrough. Once through filter 22A, the fluid
configuration acts optically to enhance the transfer returns to sterilizer
section 21 for its final steriliza-  of ultraviolet radiation to the fluid
passing thereth- tion exposure before being delivered directly to the
rough by dispersing the ultraviolet rays, due to the user.
5   irregular shape of the sidewalls of the corrugated If desired,
additional filters can be mounted to   tube. this system, in a similar
fashion, in order to provide     In Fig. 9, another alternate construction
for further filtration of the fluid for particular needs.  conduit means 27
is shown. In this configuration, However, regardless of the number of
filters em-       the conduit means comprises an elongated, ex- ployed, a
final passage of the fluid through steril-  10  truded construction in
which two conduits are ex- izer section 21 prior to delivery to the user is
truded in a side-by-side configuration, in order to required, in order to
attain the beneficial aspects of  further enhance the construction of
sterilizer sec- the present invention.                                 tion
21. Furthermore, in this configuration, the ex- In Fig. 7, a final example
of various alternate    truded conduit means 27B comprises a convex
installations for fluid purification system 20 of the   15   outer surface
matingly interconnected with a con- present invention is shown. In this
configuration,     cave outer surface. With this configuration, the con-
two sterilizer sections 21A and 21B are employed       cave surface is
positioned about elongated, ul- along with two filter sections 22A and 22B.
Al-       traviolet radiation producing tube 26 in juxtaposed, though these
sections could be interconnected with     spaced facing relationship
therewith. In this way, each other in a variety of alternate ways, without
20  the concave surface functions as a lens, and opti- departing from the
scope of the present invention,     cally acts to deliver improved
ultraviolet radiation Fig. 7 depicts the particular configuration consid-
transfer to the fluid passing therethrough. ered to be preferred. However,
regardless of the           In addition to these two alternate conduit
particular configuration employed, it is important to  means, a variety of
other conduit means construc- note that in accordance with the present
invention,   25  tions can be employed without departing from the the fluid
must be exposed to ultraviolet radiation     scope of this invention.
However, regardless of the prior to filtration, and must be exposed to
ultraviolet  tube configuration, the tube or conduit means must radiation
again after the final filtration, just prior to  be formed from a material
or a combination of passage to the user.
materials which allows ultraviolet radiation to pass The preferred
construction shown in Fig. 7   30  through at least the radiation receiving
walls thereof essentially represents the use of two single filtra-   and
into the fluid stream. Presently, ultraviolet per- tion systems 20, as
detailed above, which are          meable tubes formed from  teflon are
preferred. connected in series. As shown in Fig. 7, fluid         However,
any other material having similar or bet- passes through sterilization
section 21A, then         ter ultraviolet radiation transmission properties
may through filter section 22A, back through sterilization   35   be
employed. section 21A, as is done with a single fluid purifica-
Although  illustrative  embodiments  of the tion system 20. However, in
this construction, the     present invention have been described herein
with fluid  exiting  sterilization  section  21A  passes    reference to
the accompanying drawings, It is to be through sterilization section 21 B
and then through    understood that the Invention is not limited to those
filter 22B. Once through filter 22B, the fluid makes   40   precise
embodiments, and  that various other a final pass through sterilization
section 21B and Is  changes and modifications may be effected therein then
delivered directly to the user.                   by one skilled in the art
within the scope of the As is readily apparent from the alternate struc-
invention. tural arrangements detailed above for constructing a fluid
purification system in accordance with the   45   Claims present invention,
these particular constructions are merely examples of numerous alternate
construc-        1. A fluid purification system which comprises tion
arrangements that can be employed for the              ultraviolet
radiation producing means (26), present invention. Consequently, the
constructions         an outlet faucet or portal for delivering purified
detailed above have been presented merely for   50        fluid to a user,
exemplary purposes, and are not in any way in-            filter means (22)
for filtering fluid, the filter tended to limit the scope of the present
invention.        means (22) having an inlet port (37) to receive In Figs.
8 and 9, two alternate configurations         fluid to be filtered, and an
outlet port (38) to for the fluid flow-controlling conduit means are
allow fluid filtered thereby to pass therefrom, shown. In Fig. 8, conduit
means 27A is depicted as   55    and a corrugated elongated, continuous
tube, with the          fluid flow-controlling conduit means (27) posi-
side walls thereof comprising a corrugated, varying        tioned adjacent
to the ultraviolet radiation pro- diameter configuration along the entire
length             ducing means (26), the fluid flow controlling 8    



13                 EP0267261 B1                        14 filter 22B, the
fluid passes into filter 22A for filtra-  thereof. It is believed that this
corrugated conduit tion therethrough. Once through filter 22A, the fluid
configuration acts optically to enhance the transfer returns to sterilizer
section 21 for its final steriliza-  of ultraviolet radiation to the fluid
passing thereth- tion exposure before being delivered directly to the
rough by dispersing the ultraviolet rays, due to the user.
5   irregular shape of the sidewalls of the corrugated If desired,
additional filters can be mounted to  tube. this system, in a similar
fashion, in order to provide  In Fig. 9, another alternate construction for
further filtration of the fluid for particular needs.  conduit means 27 is
shown. In this configuration, However, regardless of the number of filters
em-     the conduit means comprises an elongated, ex- ployed, a final
passage of the fluid through steril-  10  truded construction in which two
conduits are ex- izer section 21 prior to delivery to the user is
truded in a side-by-side configuration, in order to required, in order to
attain the beneficial aspects of  further enhance the construction of
sterilizer sec- the present invention.                               tion
21. Furthermore, in this configuration, the ex- In Fig. 7, a final example
of various alternate  truded conduit means 27B comprises a convex
installations for fluid purification system 20 of the   15  outer surface
matingly interconnected with a con- present invention is shown. In this
configuration,   cave outer surface. With this configuration, the con- two
sterilizer sections 21A and 21B are employed     cave surface is positioned
about elongated, ul- along with two filter sections 22A and 22B. Al-
traviolet radiation producing tube 26 in juxtaposed, though these sections
could be interconnected with   spaced facing relationship therewith. In
this way, each other in a variety of alternate ways, without  20  the
concave surface functions as a lens, and opti- departing from the scope of
the present invention,   cally acts to deliver improved ultraviolet
radiation Fig. 7 depicts the particular configuration consid-  transfer to
the fluid passing therethrough. ered to be preferred. However, regardless
of the        In addition to these two alternate conduit particular
configuration employed, it is important to  means, a variety of other
conduit means construc- note that in accordance with the present invention,
25  tions can be employed without departing from the the fluid must be
exposed to ultraviolet radiation   scope of this invention. However,
regardless of the prior to filtration, and must be exposed to ultraviolet
tube configuration, the tube or conduit means must radiation again after
the final filtration, just prior to  be formed from a material or a
combination of passage to the user.
materials which allows ultraviolet radiation to pass The preferred
construction shown in Fig. 7   30  through at least the radiation receiving
walls thereof essentially represents the use of two single filtra-  and
into the fluid stream. Presently, ultraviolet per- tion systems 20, as
detailed above, which are        meable tubes formed from teflon are
preferred. connected in series. As shown in Fig. 7, fluid       However,
any other material having similar or bet- passes through sterilization
section 21A, then       ter ultraviolet radiation transmission properties
may through filter section 22A, back through sterilization   35   be
employed. section 21A, as is done with a single fluid purifica-    Although
illustrative  embodiments  of the tion system 20. However, in this
construction, the   present invention have been described herein with fluid
exiting  sterilization  section  21A  passes  reference to the accompanying
drawings, it is to be through sterilization section 21 B and then through
understood that the invention is not limited to those filter 22B. Once
through filter 22B, the fluid makes   40   precise  embodiments, and  that
various other a final pass through sterilization section 21B and is
changes and modifications may be effected therein then delivered directly
to the user.                 by one skilled in the art within the scope of
the As is readily apparent from the alternate struc-  invention. tural
arrangements detailed above for constructing a fluid purification system in
accordance with the   45   Claims present invention, these particular
constructions are merely examples of numerous alternate construc-      1. A
fluid purification system which comprises tion arrangements that can be
employed for the           ultraviolet radiation producing means (26),
present invention. Consequently, the constructions       an outlet faucet
or portal for delivering purified detailed above have been presented merely
for  so       fluid to a user, exemplary purposes, and are not in any way
in-           filter means (22) for filtering fluid, the filter tended to
limit the scope of the present invention.      means (22) having an inlet
port (37) to receive In Figs. 8 and 9, two alternate configurations
fluid to be filtered, and an outlet port (38) to for the fluid
flow-controlling conduit means are         allow fluid filtered thereby to
pass therefrom, shown. In Fig. 8, conduit means 27A is depicted as   55
and a corrugated elongated, continuous tube, with the       fluid
flow-controlling conduit means (27) posi- side walls thereof comprising a
corrugated, varying      tioned adjacent to the ultraviolet radiation pro-
diameter configuration along the entire length           ducing means (26),
the fluid flow controlling 8    
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including elongated hollow   5. A fluid purification system according to
claim 4 tubing having first and second ultraviolet radi-   further
characterized by means (54) connected ation transmissable portions defining
first (33)    to said ultraviolet radiation sensing means (53) and second
(34) flow channels respectively for      and being adapted to provide a
warning to the the passage of fluid and for exposing fluid   5     user
when receiving said output signal. flowing therethrough to ultraviolet
radiation emitted from the ultraviolet radiation producing  6. A fluid
purification system according to claim 4 means (26), and defining a fluid
inlet and a        or 5 characterized in that said ultraviolet radi- fluid
outlet for each of the first and second flow  ation level sensing means
(53) is further de- channels, the outlet of said first flow channel  10
fined as being positioned in juxtaposed rela- (33) being in communication
with the inlet port   tionship with said first and second portions of (37)
of the filter means (22), and the inlet of     said fluid flow-controlling
conduit means (27) said second flow channel (34) being in com-         for
sensing the radiation level produced by the munication with the outlet port
(38) of said filter  ultraviolet radiation producing tube means (26) means,
15       and passing through said fluid flow-controlling characterized by
conduit means (27). the ultraviolet radiation producing means being defined
as comprising one single elongated      7. A fluid purification system
according to any emitting tube member (26),                          one of
claims 1 to 6 characterized by the both said first and second flow channels
pro-  20   system being constructed in modular form to viding for a passage
of fluid in tortuous paths     provide a plurality of alternate
arrangements about the periphery of the single elongated        for the
system interconnection. emitting tube member (26) and being spirally wound
about it so as to peripherally surround-  8. A fluid purification system
according to any ing substantially the entire length of said one   25  one
of claims 1 to 7 characterized in that said single elongated tube member
(26),                 filter means is further defined as being housed and
the outlet of said second flow channel (34;    in an independent filter
section (22) incorporat- 61) being directly connected to said outlet
ing easily accessable inlet (37) and outlet (38) faucet or portal.
ports, and said ultraviolet radiation producing 30      tube means (26) and
said fluid flow-controlling 2. A fluid purification system according to
claim      conduit means (27) are further defined as be- 1, characterized
by radiation reflecting means      ing housed in an independent sterilizer
section (28) being mounted about the fluid flow-con-        (21; 50),
wherein said inlets (35, 44) and out- trolling conduit means (27) in
peripherally sur-   lets (36, 39) of the first and second portions of
rounding and eveloping relationship therewith,  35  the conduit means (27)
are readily accessable for receiving  ultraviolet radiation  passing
to allow any number of sterilizer sections (21; through  such fluid
flow-controlling conduit         50) and any number of filter sections (22;
22A; means (27) and reflecting said radiation back       22B) to be
interconnected in any desired ar- to said conduit means (27).
rangement for attaining fluid purification of any 40      particular fluid
source. 3. A fluid purification system according to claim 2 characterized
in that said ultraviolet radiation  9. A fluid purification system
according to any reflecting means is further defined as compris-     one of
claims 1 to 8 characterized in that the ing a sheet of metalized foil
material (28)         elongated tubing (33) defining the first portion
wrapped about the outer periphery of said fluid  45  of the fluid
flow-controlling conduit means (27) flow-controlling conduit means (27).
comprises an overall length substantially equal to the elongated tubing
(34) defining the sec- 4. A fluid purification system according to any
ond portion of the fluid flow-controlling conduit one of claims 1 to 3
further characterized by       means (27). ultraviolet radiation level
sensing means (53)  so positioned for receiving and monitoring the ul-  10.
A fluid purification system according to claim 9 traviolet radiation
produced by said ultraviolet    wherein the first tubing portion and the
second radiation producing tube means (26), said          tubing portion of
the fluid flow-controlling con- sensing means (53) being adapted to provide
duit means (27) are coiled or spirally wound an output signal whenever said
ultraviolet radi-  55  about said single elongated ultraviolet radiation
ation falls below a predetermined level.            producing tube members
(26) in interleaved relationship with each other. 9    17
EP 0 267 261 B1                      18 



11. A fluid purification system according to claim       ing an inlet Port
(35; 44) at one end and an 10 characterized In that said elongated tubing
outlet port (36; 39) at the other end, said (33, 34; 80, 61) is further
defined as compris-      conduits (33, 34) being transparent to ultra- ing
a corrugated-shaped outer surface.               violet radiation to allow
exposure of liquid flow- 6       ing through said conduits (33; 34) to
ultraviolet 12. A fluid purification system according to claim
radiation and wherein the inlet port (35; 44) of 10 or 11 characterized in
that said first and        one conduit (33; 34) is paired with and imme-
second tubing portions are further defined as        diately adjacent the
outlet port (39; 44) of the being formed from extruded radiation transmis-
other conduit (33; 34) to allow for opposing sable material (27B) in an
Interconnected, side-   10  flow of liquid through said conduits (33; 34),
by-side relationship, one surface thereof corn-      a number of modular
filter systems (22A; 22B) prising a substantially concave shape, with
for filtering incoming fluid, each filter system said concave shape being
positioned in jux-          (22A; 22B) having a filter input and filter
out- taposed, spaced relationship with the single          put. elongated
ultraviolet radiation producing tube   15  means for interconnecting a
liquid purification member (26).
system  having a particular desired arrange- ment, said arrangement
including 13. A fluid purification system  according to any        a system
inlet, one of claims 1 to 12 characterized in that the      a system
outlet, fluid to be purified is a liquid.            20      a first liquid
sterilization system (21A) selected from said number of modular liquid
sterilization 14. A fluid purification system  according to any
systems (21A; 21B), said first liquid steriliza- one of claims 1 to 13
characterized in that said    tion system (21A) having an inlet port of one
first and second flow channels include first and     conduit being
connected to said system inlet second conduits (33, 34) helically coiled in
25     and the paired outlet port of the other conduit paired manner about
said single elongated            being connected to said system outlet
emitting tube member (26) from one end to the        and selected one of
said number of modular other end thereof which each coil laterally
liquid sterilization systems (21 A; 21 B) and said abutting adjacent coils.
number of fiter systems (22A; 22B) being 30      coupled to the inlet port
of said other conduit 15. Fluid purification system according to claim 14
and the outlet port of said one conduit of said characterized in that said
first and second con-     first liquid sterilization system (21A) to
achieve duits (33, 34) have a corrugated-shaped outer        a closed
liquid purification system. surface. 35   18. A liquid purification system
according to claim 16. A liquid purification system according to claim
17, characterized in that said means for inter- 14 or 15 characterized in
that said first and        connecting a liquid purification system is read-
second conduits (27B) are formed from ex-            ily disconnectable and
reconnectable. truded material so as to be laterally intercon- nected, a
surface thereof being of substantially   40   19. A liquid sterilization
system comprising concave shape for receiving the radiation and        a
single elongated ultraviolet radiation emitting enhancing the transmission
of radiation to the       tube (26) coupled to a source of electrical fluid
passing therethrough.                          energy for emitting
ultraviolet radiation, and a pair of tubular liquid conduits (33, 34), 17.
A fluid purification system according to claim 7   45  said conduits being
helically coiled in paired and 13 characterized by a number of modular
manner about said single ultraviolet radiation liquid sterilisation systems
(21A, 21B) each         emitting tube (26) with each coil laterally abut-
having an elongated emitting tube member             ting adjacent coils,
each conduit (33; 34) hav- (26) coupled to a source of electrical energy
ing an inlet port (35; 44) at one end and an for emitting ultraviolet
radiation,          50      outlet port (36; 39) at the outer end, said and
a pair of tubular liquid conduits (33, 34).      conduits (33; 34) being
transparent to ultra- said conduits (33, 34) helically coiled in paired
violet radiation to allow exposure of liquid flow- manner about said
elongated emitting tube            ing through said conduits (33; 34) to
ultraviolet member (26) from one end to the other end            radiation
emitted by said tube (26), thereof with each coil laterally abutting adja-
66  characterized in that said conduits (33; 34) cent coils to peripherally
surround substantially     peripherally surround substantially the entire
the entire length of said elongated emitting         length of said single
ultraviolet radiation emit- tube member (26), each conduit (33, 34) hav-
ting tube (26) and that the inlet port (35; 44) of 10    19
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one conduit (33; 34) is paired with and imme-       zelnesd'lngliches
Strahlungsr6hrenteil (26) auf- diately adjacent to the outlet port (36; 39)
of     weisen, the other conduit (34; 33) to allow for opposing    wobei
der erste und der zweite Str6mungska- flow of liquid through said conduits
(33; 34).      nal einen DurchfiuB von Fluid auf gewundenen 5       Wegen
um den Umfang des einzelnen l~ngli- 20. A system according to claim 19
characterized       chen Strahlungsrohrenteiles (26) herum vorse- in that
the outlet (36) of one conduit (33) is      hen und um dieses spiralformig
derart herum- coupled to the inlet (44) of the other conduit      gewunden
sind, daB sie im wesentlichen auf (34).
der gesamten Lange des einen einzelnen lAng- tO     lichen R6hrenteiles
(26) dessen Umfang urn- 21. A system according to claim 19 or 20 char-
schlieBen, acterized in that the outlet (36) of said one       und daB der
AuslaB des zweiten Stromungska- conduit (33) is coupled to the inlet (44)
of the    nals (34; 61) direkt an dem Auslathahn oder other conduit (34)
through a further liquid filter-  die AuslaBoffnung angeschlossen ist; ing
means (22).                            15 2. Fluidreinigungssystem  nach
Anspruch 1, ge- 22. A system according to any one of claims 19 to
kennzeichnet durch  strahlungsreflektierende 21 characterized in that said
conduits (33, 34)     Mittel (28), die umr die Leitungseinrichtungen are
composed of plastic and are cylindrical in      (27) zur FUhrung des
Fluidstromes herum in cross section and the liquid to be radiated is  20
einer deren Umfang umgebenden und umhal- water.
lenden Weise angebracht sind, zum Empfang von Ultraviolettstrahlung, die
durch solche Lei- PatentansprUche
tungseinrichtungen (27) zur FUhrung des Fluid- stromes hindurchlauft, und
zum ZurOckstrahlen 1. Fluidreinigungssystem mit                   26
besagter Strahlung zu den Leitungseinrichtun- Mitteln (26) zur Erzeugung
von Ultraviolett-        gen (27). strahlung, einem  Auslafhahn oder einer
AuslaBoffnung      3. Fluidreinigungssystem  nach Anspruch 2, da- zum
ZufUhren von gereinigtem Fluid zu einem         durch gekennzeichnet, daB
die besagten Mittel Benutzer,                                  30       zum
Reflektieren von Ultraviolettstrahlung fer- Filtermitteln (22) zum Filtern
von Fluid, die (22)  ner so ausgebildet sind, daB sie eine Flache eine
EinlaB6ffnung (37) zur Aufnahme von zu         aus metallisiertem
Folienmaterial (28) aufwei- filtemdem Fluid sowie eine AuslaBoffnung (38)
sen, das um den AuBenumfang der Leitungs- aufweisen, um durch diese ein
Abziehen von          einrichtungen (27) zur FUhrung des Fluidstro- durch
die Filtermittel gefiltertem Fluid zu ge-  36  mes herumgewickelt ist.
statten, und mit Leitungseinrichtungen (27) zur Fahrung des Fluidstromes,
die in der Nahe der   4. Fluidreinigungssystem nach einem der AnsprU-
Mittel (26) zur Erzeugung von Ultraviolettstrah-    che 1 bis 3, ferner
gekennzeichnet durch Mittel lung angeordnet sind und ein lngliches Hohl-
(53) zum Erfassen der Intensitat der Ultravio- rohr mit ersten und zweiten
Abschnitten enthal-  4o  lettstrahlung, die zum Empfang und zur Ober- ten,
die fUr Ultraviolettstrahlung durchlassig      wachung der von den
Rohrenmitteln (26) zur sind und einen ersten (33) bzw. einen zweiten
Erzeugung von Ultraviolettstrahlung stammen- (34) Stromungskanal far den
DurchfluB von           den Ultraviolettstrahlung angeordnet sind, wo-
Fluid sowie fUr eine von den Mitteln (26) zur       bei die
Erfassungsmittel (53) dazu eingerichtet Erzeugung von
Ultraviolettstrahlurig ausge-  4a    sind, ein Ausgangssignal immer dann
abzuge- strahite  ultraviolette  Bestrahlung  von  dort     ben, wenn die
Ultraviolettstrahlung unter eine durchstromendem Fluid festlegen und flr
den         vorbestimmte Intensitat abfallt. ersten und den zweiten
Stromungskanal je- weils einen FluideinlaB sowie einen FluidauslaB  5.
Fluidreinigungssystem nach Anspruch 4, femer ausbilden, wobei der AuslaB
des ersten Stro-  6o    gekennzeichnet durch Mittel (54), die mit den
mungskanals (33) in Verbindung mit der Ein-         Mitteln (53) zum
Erfasssen von Ultraviolett- laB6ffnung (37) der Filtermittel (22) und der
strahlung verbunden und dazu eingerichtet EinlaB des zweiten
Stromungskanals (34) in          sind, bei Empfang des Ausgangssignals den
Verbindung mit der AuslaBoffnung (38) besag-        Benutzer zu warnen. ter
Filtermittel steht,                    55 dadurch gekennzelchnet,
6. Fluidreinigungssystem nach Anspruch 4 oder daB die Mittel zur Erzeugung
von Ultraviolett-      5, dadurch gekennzeichnet, daB die Mittel (53)
strahlung so ausgebildet sind, daB sie ein ein-     zum  Erfassen der
Intensitit von Ultraviolett-    I 1111111 liii!! lijl 11111 II HIl *C  L  N
S* 



21                EP 0 27 21B1 B1                   22 strahlung noch so
ausgebildet sind, daB sie      (33, 34; 60, B1) ferner so ausgebildet ist,
daB neben den ersten und zweiten Abschnitten der      es eine gewelite
AuBenfiache aufweist. Leitungseinrichtungen (27) zur FUhrung des
Fluldstromes angeordnet sind, um die durch    12. Fluidrelnigungasystem
nach Anspruch 10 odor die Leltungseinrichtungen (27) zur FUhrung   5    11,
dadurch gekennzeichnet, daB der erste und des Fluldstromes laufonde
Strahlungsintensitlt    der zweitb Rohrabschnitt ferner so ausgobildet aus
den Rdhronmitteln (26) zur Erzeugung von      sind, daW  sie aus
extrudiertem, strahlungs- Ultraviolettstrahlung zu erfassen.
durchllaslgern Material (27B) geformt und go- genseltlg verbunden Selts an
Seit angeordnet 7. Fluidreinigungssysatm nach olnem der AnsprO-  10  sind,
wobel eine ihrer Flichen eine im wesent- che 1 bis 6, dadurch
gekennzsichnst, daB das     lichen konkave Form aufweist und diese kon-
System in modularor Form ausgeflhrt ist. um       kave Form In enemn
Abstand neben dem ein- eine Mehrzahl abwechselnder Anordnungen fOr
zelnen linglichen Rohrenteil (26) zur Erzeu- ein Zusammenschalten des
Systems zu schaf-        gung von Ultraviolettstrahlung angeordnet ist.
fen.                                      16 1& Fluidreinigungssystsm nnach
einem der AnsprO- 8  Fluldrelnigungssystem nach finem der AnsprO-      che
1 bis 12, dadurch gekennzoichnet, dal das che 1 bis 7, dadurch
gekennzeichnet, daB die     zu reinigende Fluid eine FlOssigkeit ist.
Fiitbrmitel femer so ausgebildet sind, dal ale
- in elnem unabhangigen Fiiterabschnitt (22) auf-  2o  14.
Fluidreinigungasysetm nach einem der AnsprU- genommen sind, in den leicht
zugingliche Ein-     che 1 bis 13, dadurch gekennzoichnst, daB der Iad-
(37) und AuslaBdffnungen (38) eingebaut      orsat und der zwelt
Stromungskanal erste sind, und dadurch, daB die Rohrenmittei (26)      und
zweib Leitungen (33, 34) enthilt, die zur Erzeugung von
Ultraviolettstrahlung und       schraubenfrmmig paarweise um das einzelne
die Leitungaeinrichtungen (27) zur FUhrung   26  langliche
Strahlungarohrentsil (26) von dessen des Fluidstromes ferner in einem
unabhangi-      einem Ends zurn anderen Ende gewickelt sind, oen
Sterilisierabschnitt (21; 50) aufgenommen     wobei jede Windung seitlich
an bonachbartbn sind, wobel die EinIlasse (35, 44) und Auslisse   Windungen
anliegt. (36, 39) der ersten und zwelten Abschnitt der
Leitungselnrlchtungen (27) ohne weiteres zu-  3o  15. Fluidroinigungasystem
nach Anspruch 14, da- gAnglich sind, um ein Zusammenschalten Jo-
durch glekennzsichnet, daB die ersten und die der Anzahl von
Sterillsierabschnilten (21; 50)   zwslten Leitungen (33, 34) eine
wellenformigoe und jeder Anzahl von Fiiterabschnitten (22;      AuBenfliche
aufwelsen. 22A; 22B) in jeder gewUnschten Anordnung zur Erzielung einer
Fluidremnigung irgendeiner  36  16. FlOassigkitsreinigungusystrm  nach
Anspruch bestimmtn Fluidquelle zu ermrglichsn.             14 oder 15,
dadurch gekennzoichnet, daB die ersten und zweften Leltungen (27B) aus
extru- 9. Fluidreinigungasystem nach elnem der AnsprU-      diertem
Material so geformt sind, daB sie selt- che 1 bis 8, dadurch
gekennzeichnet, daB das     lich mitbinander verbunden sind, wobei eine
lingliche Rohr (33), das den ersten Abschnitt  40  ihrsr Fliachen elns im
wesentlichen konkave der Leitungseinrichtungen (27) zur FOhrung        Form
aufweist, urn die Strahlung aufzunehmen des Fluidstromes ausbiidet, eine
Gesamtllnge      und die Obertragung von Strahlung auf das aufwelst, die Im
wesentlichen gleich dem liang-   dort hindurchlaufende Fluid zu verbessern.
lichen Rohr (34) lst, das den zweitbn Abschnitt der Leitungseinrichtungen
(27) zur FOhrung   45  17. Fluldrelnigungssystsm nach Anspruch 7 und des
Fluldstromes ausbildet.                       13, gekennzeichnet durch eine
Anzahl modula- rer Fllssigkeitseterilisationssysteme (21A, 10.
Fluidreinigungssystem nach Anspruch 9, wobei     21 B), deren Jedes der
ersb Rohrabschnitt und der zweite Roh-        ein lingliches
Strahlungsr8hrenteil (26), das an rabschnift der Leltungasinrichtungen (27)
zur  60  ene electrlsche Energlequelle zum Ausstrahlen Fahrung des
Fluidstromes um das einzelne         von Ultravlolettstrahlung gekoppeot
ist, iangliche R8hrenteil (26) zur Erzeugung von       und ein Pear von
Rohrlitungen (33, 34) ftr Ultraviolettstrahlung um slne Windung zueinan-
eine Fl~sslgkelt aufweist, die (33) schrauben- der versetzt gowickeot odor
spiraiffrmig her-    formig paarwelse um das lingliche Strahlungs-
umgewunden sind.                         66      r8hrenteil (28) von dessen
einem Ends zurn anderen End goewickelt sind, wobei jode Win- 11.
Fluidreinigungssystem nach Anspruch 10, da-      dung seftlich an
benachbartsn Windungen an- durch gekennzeichnet. daB das lingliche Rohr
ligt, um Im wesentlichen Uber der gesamten 12    
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Lange des lInglichen Strahlrungsrohrenteils        von UHtiolettstrahlung
herumgewickelt sind, (26) dessen Umfang zu umschileBen, und wo-
wobel jede Windung seitlich an benachbarten bei jede Leitung (33, 34) eine
EinlaBoffnung       Windungen anliegt und jede Leitung (33; 34) (35; 44) an
einem Ende sowie eine AuslaB8ff-       dine EinlaB6ffnung (35; 44) an einem
Ende und nung (36; 39) am anderen Ende aufweist und   5      dine
AulaB6ffnung (36; 39) am AuBenende auf- die Leitungen (33, 34) fUr
Ultraviolettstrahlung   weist und wobel die Leitungen (33; 34) flr
durchlassig sind, damit die durch die Leitun-       Ultraviolettstrahlung
durchlssig  sind, um gen (33; 34) stromende Flassigkeit Ultraviolent-
durch die Leitungen (33; 34) stromende Flas- strahlung ausgesetzt ist, und
wobei die EinIaB-     sigkeit der durch die R6hre (26) ausgestrahlten
dffnung (35; 34) einer Leitung (33; 34) als Paar  io  Ultraviolettstrahlung
auszusetzen, dadurch ge- mit und unmittelbar in der Nahe der AuslaB5fl-
kennzeichnet, daB die Leitungen (33; 34) im nung (39; 34) der anderen
Leitung (33; 34)         wesentlichen Uber die gesamte Lange den angeordnet
ist, um ein gegenilufiges Stromen        Umfang der einzelnen,
Ultraviolettstrahlung von FlOssigkeit durch die Leitungerl (33; 34) zu
aussendenden R6hre (26) umgeben und da- gestatten,
15       durch, daB die EinlaB6ffnung (35; 44) einer ferner durch eine
Anzahl modularer Filtersyste-     Leitung (33; 34) als Paar mit und
unmittelbar in me (22A; 22B) zum Filtern von ankommendem           der Nahe
der AuslaB8ffnung (36; 39) der ande- Fluid, wobei jedes Filtersystem (22A;
22B) ei-     ren Leitung (34; 33) angeordnet ist, um ein nen Filtereingang
und einen FilterauslaB auf-       gegenlaufiges Str6men von FlUssigkeit
durch weist,                                     20       die Leitungen
(33; 34) zu gestatten. durch Mittel zum Zusammenschalten eines
Flassigkeitsreinigungssystems, das eine be-     20. System nach Anspruch
19, dadurch gekenn- stimmte gewUnschte Anordnung aufweist, die
zeichnet, daB der AuslaB (36) einer Leitung oinen SystemeinlaB,
(33) an den ElnlaB (44) der anderen Leitung einen SystemauslaB] und
25       (34) angekoppelt ist. ein  erstes
Flassigkeitssterilisationssystem (21A) enthalt, das aus besagter Anzahl
modu-    21. System nach Anspruch 19 oder 20, dadurch larer
Fltssigkeitssterilisatlonssysteme  (21A     gekennzeichnet, daB der AuslaB
(36) der einen 21 B) ausgewihit wurde und bei dem die Ein-         Leitung
(33) an den EinlaB (44) der anderen lao6ffnung einer Leitung am
SystemeinlaB und   30   Leitung (34) Uber weitere, eine Flassigkeit fil-
die paarweise zugeordnete AuslaBoffnung der         ternde Mittel (22)
angekoppelt ist. anderen Leitung am SystemauslaB angeschlos- sen sind,
22. System nach einem der AnsprOche 19 bis 21, wobei das aus der Anzahl
modularer FlUssig-         dadurch gekennzeichnet, daB besagte Leitun-
keitssterilisationssysteme (21A; 211B) und der  35  gen (33, 34) aus
Kunststoff bestehen und ei- Anzahl von Filtersystemen (22A; 22B) ausge-
nen zylindrischen Querschnitt aufweisen, und wAhlte System an die
EinlaBoffnung besagter         daB die zu bestrahlende Flassigkeit Wasser
ist. anderer Leitung und an die AuslaBoffnung be- sagter einen Leitung des
ersten FlUssigkeits-   Revendlicatlons sterilisationssystems (21A)
angeschlossen ist,  40 um ein geschlossenes FlOssigkeitsreinigungs-    1.
Systbme de purification de fluide, comprenant, system auszubilden.
un moyen de production de rayonnement ultra- violet (26), 18.
FlUssigkeitsreinigungssystem  nach Anspruch        une robinetterie ou une
distributeur exterieur 17, dadurch gekennzeichnet, daB die Mittel  45
pour foumir du fluide purifid I un utilisateur, zum Zusammenschalten eines
FlUssigkeitsrei-         un moyen de filtrage (22) pour filtrer le fluide,
nigungssystems ohne weiteres losbar und wie-        le moyen de filtrage
(22) ayant un orifice d'en- der miteinander verbindbar sind.'
tre (37) pour recevoir du fluide a filtrer et un orifice de sortie (38)
pour permettre au fluide 19. FlUssigkeitssterilisationssystem mit      50
ayant dt6 filtre de sortir, et einer einzelnen langlichen Rdhre (26) zum
un moyen de conduite de commande de debit Ausstrahlen von
Ultraviolettstrahlung, wobei die    de fluide (27), placd adjacent au moyen
de R6hre an eine elektrische Energiequelle zum        production de
rayonnement ultraviolet (26), le Ausstrahlen von Ultraviolettstrahlung
angekop-      moyen de conduite de commande de ddbit de pelt ist,
55      fluide (27) comprenant un tubage creux allonge und mit einem Paar
von Rohrleitungen (33, 34)       ayant des premibre et deuxieme parties
per- fUr FlUssigkeit, die paarweise schraubenfdrmig'    rmeables au
rayonnement ultraviolet, ddfinis- um diese einzelne Rohre (26) zum
Ausstrahlen       sant respectivement des premier (33) et 13  
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(34) canaux d'dcoulement pour le        adapte pour foumir un signal de
sortie dans le passage de fluide et pour l'exposition du fluide  cas oO le
rayonnement ultraviolet descend au s'y dcoulant au rayonnement ultraviolet
dmis     dessous d'un niveau predctermind. par le moyen de production de
rayonnement ultraviolet (26) et definissant une entree de   5   5. Systeme
de purification do fluide selon la re- fluide et une sortie de flulde pour
chacun des   vendication 4, caractdrised on outre par un premier et
deuxieme canaux d' dcoulement la      moyon (54) reiid audit moyen capteur
de sortie dudit premier canal d'dcoulement (33)     rayonnement ultraviolet
(53) et adaptd pour dtant en communication avec l'oriflce d'entrde   donner
I l'utilisateur une alarme on cas de (37) du moyen do filtrage (22) et
l'entree dudit  lo  reception dudit signal de sortie. douxieme canal
d'dcoulement (34) dtant en communication avoc l'orifice de sortie (38) du-
6. Systeme do purification de fluide selon la re- dit moyen do filtrage,
vendication 4 ou 5, caracterisd en ce que ledit caractdrised par le fait
que                     moyen de ddtection de niveau de rayonnement le
moyen de production de rayonnement ultra-  t6  ultraviol et (53) est on
outre defini comme violet est ddfini comme compronant un organe     dtant
phac  en relation de jwutaposition avec tubulaire dmetteur (26) allongd,
unique,         lesdites premiere et deuxieme parties dudit lesdits deux
premier et deuxieme canaux          moyen formant conduit de commando
d'dcou- d'dcoulement constituant un passae do flulde,    loment de fluicd
(27). pour apprdhender le avec des trajectoires tortueuses, sur la pdri-
2o  niveau de rayonnement produit par le moyen pherie dudit organe
tubulaire dmetteur (26) al-  tubulaire de production do rayonnoment ultra-
ongd unique et enrould en spirale autour do      violet (28) et passer a
travers ledit moyen lul, de fagon i entourer on pdeiphdrie pratique-
formant conduit de commando d'dcoulement ment toute la longuour dudit
organe tubulaire    de fluids (27). (28) allongd unique,
2S at la sortie dudit deuxieme canal d'dcoulement  7. Systbme de
purification de fluide selon lune (34; 81) dtant directement relide h
ladite robi-  quelconque des revendications 1 a 6, caractd- nettorie ou
distributeur de sortie.              fisd par le faet que le systeme est
construit sous forme modulaire pour former une pluralite 2. Systeme de
purification de fluide selon la re-  3o.  d'agencsments altemds placds on
intercon- vendication 1, caractrised par un moyen rdflec-  nexion pour
constituer Is syslbme. teur de rayonnement (28), monte autour dudit moyen
formant conduit de commando d'dcou-    8  Systeme de purification de fluide
selon lune lement (27) en l'entourant en pdriphdrie et en   quelconque des
revendications 1 a 7, caracte- relation d'enveloppement vis-&-vis de lul,
pour  36  rise on ce quo ledit moyen de filtrae est en recevoir le
rayonnement ultraviolet passant a    outre ddfin! comme dtant iogd dans une
sec- travers ce moyen formant conduibt de com-        tion de filtrage (22)
inddpendantb, comprenant mands d'dcoulement (27) et rdfldchir ledit
des orifices d'entrde (37), & accessibilitd aisde, rayonnement pour le
faire revenir audit moyon    et des orifices de sortie (38), et ledit moyen
formant conduit (27).                    40     tububalre de production de
rayonnement ultra- violet (26) et ledHt moyen formant conduit do 3. Systeme
do purification de fluids selon la re-   commande d'dcoulement de fluide
(27) etant vendication 2. carectdrisd en ce qus ledHt       en outre
ddfinis comme etant logEs dons une moyen de rdflexion de rayonnement
ultraviolet    section de stsrillsateur (21; 50) independantb, est en outre
ddfini par le fait do comprendre  4s  lesdites entrdes (35, 44) at sortie
(36, 39) des- une feuille do matdriaux en film mdtuilise (28)  dites
premiere et dduxieme parties dudit enroulde autour do la pdriphdrie
exterioure du-  moyen formant condultes (27) etant facilement dHt moyen
formant condulte de commande           accessible pour permettre I un
nombre quel- d'dcoulement do fluide (27).                     conque de
sections do stdrilisateur (21; 50) et 60      I un nombre quelconque do
sections de filtra- 4. Systeme do purification do fluids selon 'une     ge
(22; 22A; 22B) d'etre interconnectds en un quelconque des revendlcations 1
& 3, caractd-    agencement souhalte quelconque, pour offec- rise en outre
par un moyen de dbtection de      tuer le purification du fluide venant
d'une sour- niveau do rayonnement ultraviolet (53), posi-    ce de fluide
particuliere quelconque. tionne de fagon a recevoir et surveiller le  66
rayonnement ultraviolet prodult par ledit moyen  9. Systeme de purification
de fluide selon l'une de tubulaire do production de rayonnement
quelconque des revendications 1 a 8. caractd- ultraviolet (28), ledit moyen
capteur (53) dtant  rise en ce que le tubage allongd (33) ddfinis- 14 
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sant la premibre partie duI oyen formant       16. Systere de purification
de liquide solon ia conduit de commando d'dcoulement de fluide
rovondcation 14 ou 15, caract~ris4 en ce quo (27) comprend une longueur
gdndralo sensi-        lesdits premier et deuxibme conduits (27B) blement
6gale a cello du tubage allonge (34)      sont form6s a partir de mat~riaux
extrudds, de ddfinissant la deuxibme partle du moyen for-   5  fagon a Otre
interconnect~s latbralement, une mant conduito de commando d'ecoulement de
surface de coux-ci 6tant de forme sensible- fluide (27).
ment concave, de fagon I recevoir le rayonne- ment et I ameliorer la
transmission du rayon- 10. Systeme de purification de flulde solon la re-
nement au fluide passant a travers lui. vendication 9, dans loquel la
premibre partle  10 de tubage et la deuxibme partie de tubage du   17.
Systbme de purification de fluide solon la re- moyen formant conduit de
commando d'4cou-         vendication 7 ou 13, caract&ris6 par un nombre
lement de fluide (27) sont bobinds ou enroulds    determind de systemes de
st6rilisation de li- en spirale autour des organes tubulaires de
quide (27A, 27B) modulaires ayant chacun un production de rayonnement
ultraviolet (26) al-  15  organe tubulaire emetteur allongd (26) coupl6
longds uniques, placds en relation imbniqu~e      a une source d'4nergie
6lectrique, pour 6met- les uns avec les autres.
tre un rayonnement ultraviolet, et une paire de conduits de liquide
tubulaire 11. Systbme de purification de fluide solon la re-   (33, 34),
lesdits conduits (33, 34) dtant bobines vendication 10, caract6risd en ce
quo ledit  20   h~licoTdalement par paires autour dudit organe tubage
allong6 (33, 34; 60, 61) est en outre      tubulaire dmetteur allonge (26)
d'une extrdmit6 ddfini comme comprenant une surface ext6-         a
I'autre, chaque bobine 6tant lat~ralement on rieure a forme ondulde.
butee contre des bobines adjacentes, afin d'envelopper la pdriphdrie sur
pratiquement 12. Systbme de purification de fluide solon la re-  25  toute
la longueur dudit organe tubulaire dmet- vendication 12, ou 11, caract6ris6
en ce quo      tour allongo (26), chaque conduit (33, 34) lesdites premibre
et deuxieme parties de tuba-    ayant un orifice d'entrde (35; 44) a une
extrd- go sont en outre definies comme dtant for-        mite et un orifice
de sortie (36; 39) a 'autre mdes A partir d'un matdriau extrud6 (27b) per-
extr~mit6, lesdits conduits (33, 34) 6tant trans- mdable au rayonnement, en
une relation d'in-  30  parents au rayonnement ultra-violet, de fagon
terconnexion cote-a-cote une surface ayant        a permettre l'exposition
au ultraviolet du liqui- une forme sensiblement concave, ladite forme
de s'dcoulant a travers lesdits conduits (33; concave 6tant placse en
relation de juxtaposi-    34) au rayonnement au ultraviolet, et dans le-
tion, espac~e, par rapport audit organe tubulai-  quel l'orifice d'entrde
(35; 44) d'un conduit (33; re de production de rayonnement ultraviolet  35
34) est coupl6, par paires, et immddiatement (26) allong4 unique.
adjacent & l'orifice de sortie (39; 44) de l'autre ?).
conduit (33; 34), de fagon a permettre un 13. Systbme de purification de
fluide solon l'une     dcoulement en opposition de liquide a travers
quelconque des revendications 1 a 12, carac-      lesdits conduits (33,
34). t~risd en ce quo le fluide a purifier eat un   4o  un nombre d~termin6
de systmes 'de filtragOe liquide.
modulaires (22A; 22B), destin~s a filtrer le fluide arrivant, chaque
systeme de filtrage 14. Systbme de purification de fluide solon l'une
(22A; 22B) ayant une entrde de filtre et une quelconque des revendications
1 a 13, carac-      sortie de filtre, des moyens pour assurer une t6risoe
on ce quo lesdits premier et deuxieme   45  interconnexion pour constituor
un systhme de canaux comprennent des premier et deuxibme
purification de liquide ayant un agencement conduits (33, 34), bobin~s en
hdlice par paires   particulier souhait, ledit agencement compre- autour
dudit organe tubulaire emetteur (26) al-   nant long4 unique, d'une
extr~mit6 & l'autre de cot    une entr6e de systhme, organe, chaque
bobinage venant lat~ralement  5o   une sortie de systeme, on but~e contre
des bobinages adjacents.          un premier systeme de sterilisation de
liquide (21A), sdlectionn6 dans ledit nombre de syste- 15. Systbme de
purification de fluide salon la re-    me de sterilisation de liquide (21A;
21B), ledit vendication 14, caract6ris6 en ce quo lesdits     premier
systbme de st~rilisation de liquide premier et deuxibme conduits (33, 34)
ont une  65  (21A) ayant un orifice d'entrde d'un conduit surface
ext~rieure ondulee.                       reli4 a ladite entrde de systbme
at l'orifice de sortie, couple par paire, de I'autre conduit 6tant relie a
ladite sortie de systeme, 
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s 1 St l'un, seiectionnd parml ledit nombre de sys-   conduits (33, 34)
sont r6alises on matibre plas- tbmes de sterilisation de liquids modulaire
tique et ont une section transversale lour don- (21 A; 21 B) et ledit
nombre de systbmes de       nant une forms cylindrique et l liquide I irra-
flitrage (22A; 22B), 6tant coupi l I'orifice d'on-  dier etant de l'eau.
trWe dudit autre conduit et I I'orifice de sortie   5 dudit premier conduit
dudit premior systeme de sterilisation de liquide (21A). pour constituor un
systeme de purification de liquide forme. 18. Systeme de purification de
liquide solon ia  10 rovendication 17, caracterise on ce que ledit moyen
d'intrconnexion pour constituer un systbme do purification de liquide est
facile- ment demontbble at remontabie. 15 19. Systbme de sterilisation de
liquide comprenant un tube dmetteur de rayonnoment ultraviolet (28) allong6
unique coupie a une source
- d'6nsrgie eiectrique pour emettre un rayonne-  2o ment ultraviolet, et
une pairs de conduits liquide tubulaire (33, 34) loesdits conduits dtant
bobinds hdlicoiuds- ment. par paires, autour dudit tube dmettsur de
rayonnement uitraviolet (28) unique, chaque   25 bobine dtant ideralement
on butee avoc des bobines adjacentes. ledit conduit (33; 34) ayant son
orifice d'ontr~e (35; 44) & une extrdmite et son orifice de sortie (36; 39)
& l'autre extrdmi- te, lesdits conduits (33; 34) dtant transparent  3o au
rayonnement ultraviolet, de fagon a parmet- tre d'expositlon du liquids
passant a travers lesdits conduits (33; 34) au rayonnoment ultra- violet
emis par ledit tube (28), carac&ris6 en ce quo lesdits conduits (33; 34)
36 s'enroulent en perlphirie pratiquement sur tou-
' to la longueur dudit tube dmetteur de rayonne- ment ultraviolet unique
(28) et on ce quo l'orifi- ce d'entree (35; 44) du premier conduit (33; 34)
est coup-i par paire et immadidtement  40 adjacent a l'orifice de sortie
(38; 39) de l'autre conduit (34; 33) pour permettre d'6tablr un dcoulement
de liquids on opposition a travers lesdits conduits (33; 34). 46 20.
Systbme sel on la revendication 18, caracterise en ce quo la sortie (36) du
premier conduit (33) est couplee a l'entrde (44) de l'autre conduit (34).
50 21. Systbme selon la revendication 19 ou 20. ca- racterise en ce quo la
sortie (36) dudit premier conduit (33) eat couple & l'entree (44) dudit
douxibme conduit (34) par un autre moyen de filtragoe de liquide (22).
55 22. Systme solon l'une quol conque des revendi- cations 19 a 21,
caracterise en ce quo lesdits    


