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(57) ABSTRACT 

A ?lter device for ?ltration of ?uids With extraction of a 
?ltered sample ?uid from containers and tube conduits for 
measuring purposes, the ?lter device has a closed ?uid 
circuit including at least one ?rst ?lter element, a ?uid pump, 
a second ?lter element arranged so that a sample ?uid is 
suctioned via the ?rst ?lter element out of a container or tube 
conduit and via the second ?lter element is pumped back 
into the container or tube conduit, or vice versa. 
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FILTER DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a ?lter device for 
?ltration of ?uids, in particular With extraction of a ?ltered 
sample ?uid from containers and tube conduits for measur 
ing purposes. 

[0002] In knoWn ?lters of this type the sample ?uid is 
extracted from containers and tube conduits for measuring 
purposes and after the measurement is rejected. This has the 
disadvantage that the sample ?uid is lost. Further disadvan 
tages of knoWn ?lter devices resides in that, for cleaning 
purposes a larger throughput of sample ?uid and a greater 
expense for the sample preparation is required, and the 
installation cost is high. Other ?lter devices have the disad 
vantage of a loW ?ltering rate or of an uncomplete exchange 
of the sample ?uid given a change of the sample ?uids. 
Often a sterile operation is only possible With high apparatus 
expense. 

SUMMARY OF THE INVENTION 

[0003] Accordingly, it is the object of the invention to 
provide a ?lter device With Which a sterile handling of the 
sample ?uid is possible With a loW cost With regard to an 
apparatus. 

[0004] In keeping With these objects, one feature of the 
present invention resides, brie?y stated, in ?lter device 
Which has a closed ?uid circuit including at least one ?rst 
?lter element, a ?uid pump, a second ?lter element arranged 
so that a sample ?uid is suctioned via said ?rst ?lter element 
out of a container or tube conduit and via said second ?lter 
element is pumped back into the container or tube conduit, 
or vice versa. 

[0005] The ?lter device according to the invention has the 
advantage that during the measurements no sample ?uid is 
used up, since it is continuously led back again in a closed 
?uid circuit into the container or the tube conduit from 
Which it Was taken. The ?lter elements keep back dirt 
particles and in particular bacteria, and thus ensure a sterile 
sample ?uid. Since the closed ?uid circuit is provided, the 
sample ?uid also in the further course is not contaminated by 
the ?lter system. 

[0006] In accordance With another feature of the invention 
the pump direction is reversible. By reversing of the pump 
direction a cleaning effect may be achieved, since the 
particles and bacteria ?ltered out for example by the ?rst 
?lter during the original pump direction and clinging to this 
?rst ?lter, are ?ushed aWay With the reversed pump direction 
and the ?rst ?lter is thus cleaned. Thereby the servicable 
duration of the ?lter device is advantageously increased, in 
particular When the reversal procedure is repeated at several 
time intervals. 

[0007] In accordance With a further inventive feature, the 
device is further improved in that, the pump direction is 
automatically reversible, preferably periodically. This con 
struction spares the manual sWitch-over of the pump and 
ensures a long trouble-free operation since the sWitch-over 
may thus no longer be forgotten. 

[0008] It is further feature of the invention that the ?lter 
elements are exchangeable and thereby the ?lter ?neness 
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and the volume ?oW through the ?lter device can be adjusted 
by exchanging variously designed ?lter elements. The ?lter 
device can be thus advantageously adapted to the various 
requirements of the measuring operation Without great 
expense. 

[0009] In a preferred embodiment of the invention, the 
device elements are mounted on a common assembly carrier. 
As a result a compact construction of the ?lter device is 
provided, Which needs only a little sample ?uid, is ?exible 
and permits further advantageous design forms. 

[0010] In a particularly simple, inexpensive and useful 
embodiment of the invention, the assembly carrier can 
designed as a carrier tube. A probe ?ange, a process ?ange, 
a ?rst tubular ?lter element, a separating ring or O-ring, a 
second tubular ?lter element and a closure screW screWed 
into the tube end can be arranged on the carrier tube. This 
provides the advantage that the components are manufac 
tured With little expense, are easy to keep clean and can be 
assembled in a simple manner, in the speci?ed sequence. 
They are simply stuck on the carrier tube and rigidly 
connected to one another by a closure. Furthermore the 
tubular formation of the ?lter elements has the advantage of 
a relatively large ?lter surface Which permits a large volume 
throughput. 

[0011] A further advantage of this construction resides in 
that the components may be easily exchanged, and speci? 
cally not only When a replacement is needed. In particular 
the ?lter elements here can be exchanged for other ?lter 
elements With other properties, for example With a different 
?lter ?neness and a different volume ?oW, if a greater or 
lesser throughput of the sample ?uid is desired. 

[0012] The separating ring can be provided for preventing 
a direct spilling over of a sample ?uid from the in?oW region 
into the out?oW region. This is achieved by sealing from one 
another of the tWo annular spaces arranged radially Within 
the tubular ?lter elements, and also by sealing the end faces 
of the ?lter elements, so that here no ?uid can exit. For this 
purpose the separating ring is designed relatively complex 
and consists, for example, of a pro?led metal ring Which is 
provided With four O-ring seals. If hoWever ?lter elements 
are used With a sealing of the end faces due to the construc 
tion type, the separating ring can be replaced by a simple 
O-ring Which noW only needs to seal the tWo mentioned 
annular spaces from one another. 

[0013] The connection of ?uid conduits to the pump and 
back is simpli?ed in the inventive device, in that the probe 
?ange and the process ?ange are each provided With a 
connection bore for the in?oW and out?oW of sample ?uid. 

[0014] Advantageously a measuring arrangement is inte 
grated Within the ?lter device. This feature uses the fact that 
the ?uid ?oW Within the ?lter device is accessible Without 
additional expense With regard to apparatus. By Way of 
saving of diversions of the measuring arrangement, the total 
quantity of circulating sample ?uid is advantageously small. 

[0015] In accordance With the invention, it is recom 
mended for the measuring arrangement to include an optical 
probe. Therefore, by probes many properties of the sample 
?uid may be determined Without chemically changing it. 

[0016] The inventive ?lter device can be narroWed When 
according to the invention a measuring probe is arranged 
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Within the carrier tube. Thus the installation space Which is 
available here can be ef?ciently used. 

[0017] The optical probe can have an essentially cylindri 
cal shape, and its free end arranged in the region of the 
closure screW can be provided With a spacer sleeve. The 
probe can be centered in the carrier tube and ?xed in a 
de?ned position, Which is particularly advantageous With 
optical measurements. Therefore, the dead space Within the 
carrier tube and the total circulating ?uid quantity can be 
also reduced. 

[0018] The novel features Which are considered as char 
acteristic for the present invention are set forth in particular 
in the appended claims. The invention itself, hoWever, both 
as to its construction and its method of operation, together 
With additional objects and advantages thereof, Will be best 
understood from the folloWing description of speci?c 
embodiments When read in connection With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 shoWs a ?lter device according to the 
invention, partly in section, and partly in a schematic 
representation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] A ?lter device in accordance With the invention is 
identi?ed as a Whole With reference 1. It has a probe ?ange 
2, a process ?ange 3, a ?rst tubular ?lter element 4, a 
separating ring 6 and a second tubular ?lter element 5 in the 
mentioned sequence, Which are stuck onto a carrier tube 7 
serving as a assembly carrier. A closure screW 9 is screWed 
into the tube end 8 of the carrier tube 7 and rigidly connects 
the components to one another. All mentioned components 
are sealed With respect to one another With sealing rings 12, 
13, 14, 15, 16. 

[0021] In order to assemble the ?lter device 1, the men 
tioned components in the mentioned sequence are stuck onto 
the carrier 7 With the addition of the respective sealing ring, 
and the closure screW 9 is screWed into the tube end 8. The 
disassembly of the ?lter device 1 is performed in the reverse 
sequence. The ?lter elements 4, 5 can be exchanged in a 
simple manner for others With different properties, for 
example When a different ?lter ?neness or another volume 
?oW is desired. 

[0022] A measuring arrangement is arranged inside of the 
carrier tube 7 of the ?lter device 1. It is formed as an 
essentially cylindrical optical probe 17 Which in the region 
of the probe ?ange 2 is sealed by a sealing ring 18. With its 
free end 19 the probe 17 is inserted into a spacer sleeve 20 
Which borders on the closure screW 9. The spacer sleeve is 
arranged Within the carrier tube 7 and centered by it. The 
dead space 22 in the region of the spacer sleeve 20 is sealed 
by a further sealing ring 21 Which borders the spacer sleeve 
20, betWeen the carrier tube 7 and the probe 17. 

[0023] The probe ?ange 2 is provided With a connection 
bore 10 for the in?oW and out?oW of sample ?uid. Asuitable 
connection bore 11 is provided in the process ?ange 3. A?rst 
pump conduit 26 is connected With the connection bore 10 
of the probe ?ange 2 and leads to a ?uid pump 27. From the 
?uid pump 27 a second pump conduit 28 leads to the 
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connection bore 11 of the process ?ange 3. The connection 
bore 10 of the probe ?ange 2 opens into an inner annular 
space 23 Which is formed betWeen the probe 17 and the 
carrier tube 7. The connection bore 11 of the process ?ange 
3 opens into a ?rst outer annular space 24 Which is formed 
betWeen the ?rst ?lter element 4 and the carrier tube 7. A 
second outer annular space 25 is formed betWeen the second 
?lter element 5 and the carrier tube 7. The ?rst outer annular 
space 24 is separated by the separating ring 6 from the 
second outer annular space 25, so that the sample ?uid may 
not directly spill over. 

[0024] During the operation the ?lter device is inserted 
into a not shoWn container or tube conduit, so that the tWo 
?lter elements 4, 5 are surrounded by the ?uid to be 
examined. After the starting operation of the ?uid pump 27, 
it for example pumps the sample ?uid in the direction of the 
arroWs 29 so that the ?uid to be examined in suctioned 
through the ?lter element 4 and is tiltered. Solid matter 
particles and bacteria are deposited on the outer side of the 
?lter element 4 and do not get into the inside of the ?lter 
device 1. The ?ltered sample ?uid thus ?oWs into the ?rst 
outer annular space 24 from Where it ?oWs via the connec 
tion bore 11 of the process ?ange 3 and the ?rst pump 
conduit 26 into the ?uid pump 27 and is then pumped further 
through the second pump conduit 28 via the connection bore 
10 of the probe ?ange 2 into the inner annular space 23. Here 
the optical measurements of the properties of the sample 
?uid are performed, until it reaches the second outer annular 
space 25 and through the second ?lter element 5 is led 
radially outWards back into the above mentioned and not 
shoWn container or tube conduit. Thus the ?uid circuit is 
closed and no ?uid is lost. 

[0025] After a certain operational time the pump direction 
of the ?uid pump 27 is reversed by a not shoWn control 
device, so that the sample ?uid from noW on moves in the 
direction of the arroWs 30. The ?uid is thus suctioned via the 
second ?lter element 5 and reaches in the reverse path the 
?rst ?lter element 4, through Which the sample ?uid ?oWs 
radially from the inside to the outside. The solid matter 
particles and bacteria, Which With the preceding measuring 
operation Were deposited on the outer side of the ?rst ?lter 
element, are rinsed aWay, so that for the further operation 
again a clean outer surface is made available. 

[0026] The above described ?lter system thereby provides 
the ?ltration of ?uids With laboratory, process and environ 
mental applications in containers and tube conduits With an 
integrated measuring arrangement Which offers the sterile 
?ltering and the complete exchange of ?uid With a closed 
?uid circuit and simultaneously offers the possibility of 
varying the ?lter ?neness and volume ?oW. The inventive 
?lter device can open neW ?elds of application. 

[0027] It Will be understood that each of the elements 
described above, or tWo or more together, may also ?nd a 
useful application in other types of constructions differing 
from the types described above. 

[0028] While the invention has been illustrated and 
described as embodied in ?lter device, it is not intended to 
be limited to the details shoWn, since various modi?cations 
and structural changes may be made Without departing in 
any Way from the spirit of the present invention. 

[0029] Without further analysis, the foregoing Will so fully 
reveal the gist of the present invention that others can, by 
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applying current knowledge, readily adapt it for various 
applications Without omitting features that, from the stand 
point of prior art, fairly constitute essential characteristics of 
the generic or speci?c aspects of this invention. 

What is claimed as neW and desired to be protected by 
Letters Patent is set forth in the appended claims. 
1. A ?lter device for ?ltration of ?uids With extraction of 

a ?ltered sample ?uid from containers and tube conduits for 
measuring purposes, the ?lter device comprising a closed 
?uid circuit including at least one ?rst ?lter element, a ?uid 
pump, a second ?lter element arranged so that a sample ?uid 
is suctioned via said ?rst ?lter element out of a container or 
tube conduit and via said second ?lter element is pumped 
back into the container or tube conduit, or vice versa. 

2. A ?lter device as de?ned in claim 1, Wherein said pump 
is a direction reversible pump. 

3. A ?lter device as de?ned in claim 2, Wherein said pump 
is a pump With automatically reversible directions. 

4. A ?lter device as de?ned in claim 3, Wherein said pump 
is a pump With periodically automatically reversible direc 
tions. 

5. A ?lter device as de?ned in claim 1, Wherein said ?lter 
elements are exchangeable so that ?lter ?neness and volume 
?oW through the ?lter device are adjustable by exchanging 
said ?lter element With variously designed ?lter elements. 

6. A ?lter device as de?ned in claim 1; and further 
comprising a common assembly carrier, said ?lter elements 
being assembled on said common assembly carrier. 
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7. A ?lter device as de?ned in claim 6, Wherein said 
assembly carrier is formed as a carrier tube. 

8. A ?lter device as de?ned in claim 7; and further 
comprising a probe ?ange, a process ?ange, a separating 
ring, and a closure screW screWed into an end of said carrier 
tube, said probe ?ange, said process ?ange, said ?rst ?lter 
element, said separating ring, and said second tubular ?lter 
element being arranged on said carrier tube. 

9. A?lter device as de?ned in claim 8, Wherein said probe 
?ange and said process ?ange are each provided With a 
connection bore for in?oW and out?oW of the sample ?uid. 

10. A ?lter device as de?ned in claim 1; and further 
comprising a measuring arrangement integrated in the ?lter 
device. 

11. A ?lter device as de?ned in claim 10, Wherein said 
measuring arrangement includes an optical probe. 

12. A ?lter device as de?ned in claim 10; and further 
comprising a common assembly carrier formed as a carrier 
tube, said measuring probe being arranged Within said 
carrier tube. 

13. A ?lter device as de?ned in claim 11; and further 
comprising a common assembly carrier provided With a 
closure screW; and a spacer sleeve, said optical probe having 
a substantially cylindrical shape and a free end arranged in 
a region of said closure screW and provided With said spacer 
sleeve. 


