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ABSTRACT

The invention relates to a sample flow control member to be used particularly in

a continuously operated analysis of liquid or slurry-like materials, said control

5 member being provided with members for selectively conducting the sample

flow to an analyser. According to the invention, the control member (1, 21, 41)

IS Installed in an essentially horizontal position and provided with at least one

moving member (11, 28, 42) in order to turn the control member (1, 21, 41)

around Its rotation axis (12, 29, 48) in order to selectively conduct the sample

10 flow to at least one analyser (7, 27; 44, 46) through at least one aperture (9, 25,
49) provided in the wall of the control member (1, 21, 41).
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SAMPLE FLOW CONTROL MEMBER

The present invention relates to a sample flow control member which is used
particularly for a continuously operated selective analysis in industrial
processes dealing with liquid and slurry-like materials, wherein from the differ-

ent process stages, samples are removed in turn to be measured in a central-

ised analyser.

In industrial processes, the conducting of samples removed from the various
process stages to the analyser is usually carried out by means of a sample
multiplexer. In order to achieve a reliable accuracy of analysis as regards the
flow of the material to be analysed, the primary sample flow must be sufficiently
large, and it must be continuously maintained, or the sample lines must be
washed in between each sampling sequence. Generally the material flow
passing through the analyser is maintained on an essentially constant level,
and essentially smaller than the primary sample flow. Therefore the sample
multiplexer usually contains a tank, the surface level whereof is maintained by
feeding new sample into the tank whenever the tank surface drops. Another
purpose of the tank is to remove any air that has entered along with the sample
through the open liquid surface. This type of sample muitiplexer is described for
instance in the Fl patent 77,121, where the sample flow passes in the vertical
direction, and the sample to be analysed is fed into the sample tank by deviat-
ing the head of the sampling tube for example by means of a pneumatic cylin-
der from the bypass flow position to the tank. In the sample feeding spot of the
sample multiplexer, there can be installed a scrap screen for preventing any
scrap that has come along with the sample from entering the analyser. The
cleaning of this scrap screen is one of the most frequently performed mainte-
nance operations required by the analyser. The drawback of the sample muliti-
plexer according to the Fl patent 77,121 is the large volume of space needed In

the vertical direction, which also increases the pumping height of the sample
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flow. Moreover, the scrap screen that is possibly installed at the head of the

sample tube tends to be blocked by fibrous scrap.

The object of the present invention is fo eliminate some of the drawbacks of the
prior art and to achieve an improved sample flow control member that requires
less maintenance, which sample flow control member is installed essentially in
the horizontal position in the primary sample flow, so that the primary sample
flow can be conducted, essentially continuously, via the sample flow control
member at the same time as scrap material is removed from the sample flow
before it has entered the analyser. The essential novel features of the invention

are apparent from the appended claims.

According to the invention, the sample flow control member is formed of a part
that is advantageously essentially tubular in cross-section and can be turned by
means of at least one moving member around the longitudinal axis thereof. In
cross-section, said part can also be essentially angular or essentially oval-
shaped. A sample flow control member that is ready for operation is installed in
an essentially horizontal position, and in the wall of the part constituting the
sample flow control member, there is advantageously formed at least one
aperture in order to selectively conduct the sample flow into at least one
analyser. The number of the apertures provided in the wall of the sample flow
control member and guiding the sample flow into the analyser can be several,
and they can be positioned both adjacently and successively with respect to the
flowing direction of the sample flow. Moreover, the aperture or apertures that
guide the sample flow into the analyser are provided with a screen-like member
in order to remove any waste material contained in the sample flow before the
sample flow reaches the analyser. Said screen-like member is attached to the
aperture so that when turning the control member, the screen-like member
moves along with the aperture. Advantageously the member filtering the
sample flow can also be formed by a number of perforations leading to the

analyser, the diameter of said perforations being made such that any particles
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defined to be too large for the sample flow are fiitered away. Thus it is not

necessary to use a separate screen-like member.

According to a preferred embodiment of the invention, in addition to the
aperture conducting the flow to the analyser, in the wall of the part there also is
made at least one aperture for conducting the sample flow back to the main
material flow. In that case the first end of the part that constitutes the sample
flow control member is advantageously essentially open in the sample flowing
direction, whereas the second end of the part constituting the sample fiow
control member is essentially closed in the sample flowing direction. According
to the embodiment in question, the sample flow Is conducted into the control
member via the open end and discharged from the control membér either
through the aperture leading to the analyser or through the aperture leading

back to the main material flow.

The sample flow control member according to the invention can also be

 constructed so that both ends of the part constituting the sample flow control

member are open, in which case the sample flow is fed to the control member
at the first end in relation to the flowing direction, and it is discharged through
the second end in relation to the flowing direction. The sample flow going to the
analyser passes through an aperture provided in the wall of said part, and
through a screen-like member or through an array of perforations forming the

screen-like member and provided in said aperture.

When the sample flow control member according to the invention is used for
guiding the sample flow, the control member is first set in an essentially
horizontal position, while the angle of inclination is within the range of 0 - 10
degrees, advantageously within the range of 0 - 3 degrees. When it is desired
to conduct a sample flow to the analyser through the control member, the
aperture formed in the control member wall and provided with a screen-like

member, or the array of perforations forming the screen-like member, are by
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means of a moving member set in a position where the aperture is nearest to
the analyser, in the bottom part of said part with respect to the longitudinal
rotation axis of the control member. Now a sample flow is conducted into the
control member via the end of the part constituting the control member, and
when the sample flow proceeds to the aperture provided with the screen-like
member, the sample flow is discharged from the control member, downwardly
towards the analyser. The undesirable waste material contained in the sample
flow remains in the screen-like member provided at the aperture. When the
screen-like member or the perforations constituting the screen-like member
should be cleaned, or when the sample flow should for some other reason be
conducted back to the main material flow, the part constituting the control
member is turned, so that the aperture provided with the screen-like member is
moved, by means of the moving member, to a position where the sample flow
cannot anymore enter the analyser thrbugh the aperture, at least not to any
essential amount. Now the waste material left in the screen-like member is
dropped back to the main material flow, which is conducted out of the control
member through the open end of the control member or through the aperture
formed in the wall of said part. The discharge of the waste material from the
screen-like member can be made more effective by installing at least one
cleaning material nozzle outside the part constituting the control member, in the
immediate vicinity of said part, advantageously essentially at the aperture
provided in the wall. When necessary, cleaning liquid is advantageously fed to
the screen-like member via the cleaning agent nozzle, and the waste material is
discharged from the control member along with said cleaning liquid. The clean-
ing agent nozzle and the cleaning agent fed to the control member where-

through can also be used for cleaning the control member itself.

The sample flow control member according to the invention is installed in an
essentially horizontal position while the angle of inclination is O - 10 degrees,
advantageously 0 - 3 degrees, so that the second end of the part constituting

the control member is set lower than the first end, when seen in the flowing
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direction. If the sample flow control member according to the invention is
installed so that the control member forms an angle of inclination with the
horizontal plane, the control member can also be installed so that the first end
of the control member is set lower than the second end, when seen in the
flowing direction. Because the control member according to the present inven-
tion is installed in an essentially horizontal position, the need for space as well
as the height required for lifting and pumping the material are reduced when
compared with the prior-art vertical control member. Now the waste material Is
advantageously discharged from the control member, and the rest of the solids
coming along with the sample flow are advantageously conducted to the
screen-like member or, when a screen-like member is not used, to the bypass

flow discharge tap of the control member.

The sample flow is conducted to the control member according to the invention
so that the flowing rate when the sample flow enters the control member is
advantageously within the range of 1 - 1.5 m/s. If necessary, the flowing rate is
adjusted by using a speed moderator installed in front of the control member,
when seen in the flowing direction. By means of an advantageous speed, the
sample flow is made to flow essentially evenly to the aperture provided with a
screen-like member or to the perforations constituting the screen-like member,

which prevents the creation of splashes and keeps the waste material from

being stuck in the sieve perforations.

The sample flow control member according to the invention can be utilised so
that in one and the same sample flow, there are instailed several control
members side by side, in which case said control members can be used for
instance so that one is in a cleaning position, while the other two are in a
sample analysing position. Moreover, a number of the sample flow control
members according to the invention can be installed adjacently, so that a
sample flow is conducted to each control member from a different process

stage. In that case only one control member is advantageously set in an
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position for operation, in order to conduct a sample to the analyser. Now the
sample flows coming through the rest of the control members are conducted,

via the bypass aperture, for instance back to the main material flow.

The sample flow control member according to the invention can also be utilised
so that while turning the control member by means of the moving member
between the various positions, the control member can also be adjusted to
such positions that in one position, the sample flow is conducted to one
analyser, and in another position, the sample flow is conducted to another
analyser performing another task. It also Is possible that the control member is
installed, with respect to the conduit leading to the analyser, so that the sample
flow, when being discharged from the control member, is divided into two or
more sample flows and conducted to analysers performing different tasks.
Among the analysers performing different tasks, one advantageously measures

for instance the element contents of the material and the other measures the

grain size.

The invention is described in more detail below, with respect to the appended

drawings, wherein

figure 1 is a side-view illustration of a preferred embodiment according to the

invention,

figure 2 is a side-view illustration of another preferred embodiment according to
the invention,

figure 3 is a diagrammatic illustration of the embodiment of figure 1, seen in the
direction A-A, when there are several control members installed adjacently, and

figure 4 is a side-view illustration of a third preferred embodiment according to

the invention.

According to Fig 1, a sample flow control member 1 according to the invention
is installed in an essentially horizontal position, so that the control member 1

forms an angle of about three degrees with respect to the horizontal plane, and
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that in the flowing direction 2 of the control member 1, the first end 3 is set
higher than the second end 4. In the wall of the control member 1, there is
formed an aperture 5 provided with a sieve 6. Via said aperture 5, the sample
flow proceeding through the control member can be conducted to an analyser
7. Moreover, in the wall of the control member 1, there is formed an aperture 8
for guiding the sample flow past the analyser 7. In addition, the second end 4 of
the control member 1 when seen in the flowing direction is closed, so that the

sample flow cannot pass through the end 4.

When the sample flow control member 1 according to the invention is in opera-
tion, the sample flow is conducted, according to figure 1, to the control member
1 via the first end 3, when seen in the flowing direction. In order to conduct the
flow to the control member 1, a feed conduit 9 is connected to the first end 3 of
the control member when seen in the flowing direction. When necessary, the
feed conduit 9 can be provided with a sample flow speed moderator, so that the
flowing rate of the sample flow is advantageously adjusted to remain within the
range of 1 - 1.5 m/s. While the control member 1 is in a poéition where the
sample flow is conducted to the analyser 7, the sample flow coming from the
feed conduit 9 is in the control member first conducted to the aperture 5 of the
connecting part 10 of the analyser 7, and through the sieve 6 provided in said
aperture 5, the desired sample flow is conducted to the analyser 7. When the
sample flow should be interrupted in the analyser 7 or, for instance, in order to
remove from the control member material that was contained in the sample flow
but was left in the sieve 6, the control member 1 is turned, by means of a
moving member 11, in relation to the longitudinal rotation axis 12 to a position
where the aperture 8 provided in the wall of the control member 1 is located
essentially in the bottom part of the control member 1, in the vicinity of the
analyser 7. Via the aperture 8, the sample flow is now conducted, through the
conduit 13, past the analyser 7. When the control member 1 is turned around
the rotation axis 12, the aperture 5 that has lead the sample flow to the

analyser 7 is set in a position where the sieve 6 provided in the aperture 5 can
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be cleaned. The sieve 6 is advantageously cleaned by means of a bypassing
sample flow. The cleaning of the sieve 6 can be boosted by feeding cleaning
liquid to the sieve 6 through nozzles 14 installed outside the control member 1,
in the immediate vicinity thereof. The nozzles 14 can also be used for cleaning

the control member 1 as such.

According to figure 2, the sample flow control member 21 according to the
invention is installed in an essentially horizontal position, while the angle of
inclination is about 3 degrees with respect to the horizontal plane, so that in the
flowing direction 22 of the sample flow control member 21, the second end 23
is set higher than the first end 24. In the wall of the sample flow control member
21, there are made perforations 25 in order to conduct the sample flow from the
control member 21 via a connecting part 26 to the analyser 27. In
cross-section, the perforations 25 are made such that said perforations 25 also
serve as a sieve for any waste material possibly contained in the sample flow,
so that the waste material cannot damage the analyser 27. Moreover, the
control member 21 is provided with a moving member 28, whereby the control

member 21 can advantageously be turned around its rotation axis 29.

When using the embodiment according to figure 2, the first end 23 of the
control member 21 when seen in the flowing direction 22 is provided with a flow
conduit 30 in. order to conduct the sample flow into the control member 21.
Advantageously the conduit 30 is provided with a flow moderator 31, in which
case the flowing rate of the sample flow when entering the control member 21
remains advantageously continuously within the range 1 - 1.5 m/s. When it is
desired that the sample flow should enter the analyser 27, the perforations 25
provided in the wall of the control member 21 are, by means of the moving
member 28. turned to a position where the sample flow can flow through the
perforations 25 to the connecting part 26 and further to the analyser 27. In
order to advantageously conduct the sample flow to the analyser 27, in succes-

sion to the perforations 25, in the flowing direction 22 of the sample flow, there
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is installed a flow stop member 34. In a case where the sample flow to the
analyser 27 should be interrupted, for instance in order to clean the perforations
25 the control member 21 is turned by means of the moving member 28 to a
position where the perforations 25 are essentially shifted to above the sample
flow, and thus the sample flow is prevented from entering the analyser 27 as
the effect of the flow stop member 34 ends. Now the sampie flow i1s conducted
through the latter end 24 of the control member 21, when seen in the flowing
direction, to the connecting part 32 and further as a bypass flow past the
analyser 27. In order to clean the perforations 25 and possibly the control
member 21 at the same time, outside the control member 21, in the iImmediate

vicinity thereof, there are installed nozzles 33 in order to feed cleaning liquid to

the perforations 25.

In the illustration according to figure 3, there are arranged several control
members 1 according to figure 1 adjacently, so that the control members 1 are
either all connected to one and the same sample flow, in which case for
instance the sample flow of one control member 1 to the analyser 7 is inter-
rupted, or so that each of the control members 1 is connected to an individual

sample flow, in which case only one control member 1 conducts the sample

flow to the analyser 7.

In figure 4, there is illustrated a horizontally positioned control member 41,
whereby the sample flow coming from the flowing direction 53 can be
conducted to two separate analysers 44 and 46 by rotating the control member
41 by means of the moving member 42 around its rotation axis 48. in order to
realise this, the control member 41 is provided with two perforation groups 49
forming a screen-like member, and while turning the control member 41, said
perforation groups are set under the sample flow surface at different times. Now
from one and the same sample flow, two essentially similar sample flows can
be conducted to the two different analysers 44 and 46 via the connecting parts

43 and 45. In succession to each perforation group 49 constituting a screen-like
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member, when seen in the flowing direction 53, there is installed a flow stop
member 50 In order to advantageously conduct the sample flow to the perfora-
tion group 49. The perforation groups 49 constituting the screen-like member
can advantageously be cleaned by means of a cleaning member 47, which
5 comprises nozzles in order to feed cleaning agent to the perforation groups 49,
when at least one perforation group 49 is turned, by means of the moving
member 48, to a position where at least one perforation group is located above
the liquid surface. Now the liquid flow is conducted, via an aperture 51 provided

in the control member 41, to the conduit 52 as a bypass flow of the analysers

10 44 and 46.
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CLAIMS:

1. A device for substantially continuously sampling liquid or slurry material,
said device including a tubular member having a peripheral wall, first and
second opposite ends spaced apart along a longitudinal axis, the tubular
member being disposed with the longitudinal axis substantially horizontal for
receiving the material to be sampled at said first end, having a first aperture in
its peripheral wall, between the first and second ends, and having a second
aperture angularly spaced from the first aperture about the longitudinal axis of
the tubular member and positioned such that the first aperture is axially
between the second aperture and the first end, and the device further including
a means for turning the tubular member about its longitudinal axis selectively to
either a first position, in which the first aperture is down and liquid or slurry
material in the tubular member passes through the first aperture under gravity,
and a second position, in which the second aperture is down and liquid or slurry
material in the tubular member bypasses the first aperture and passes through

the second aperture under gravity.

2. A device according to claim 1, further comprising a dispenser for

supplying a cleaning agent for cleaning the tubular member.

3. A device according to claim 1, including a means for sieving material as

it passes through the first aperture.

4 A device according to claim 3, further comprising a dispenser for

supplying a cleaning agent for cleaning the sieving means.

5. A device according to claim 1, further comprising a screen attached to

the tubular member for sieving material passing through the first aperture.

0. A device according to claim 1, wherein said first aperture is one of a

plurality of perforations in the wall of the tubular member, said perforations
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being positioned to allow liquid or slurry material in the tubular member to pass
downwards therethrough under gravity when the tubular member is in the first

angular position and serving to sieve the liquid or slurry material.

/. A device according to claim 1, wherein the longitudinal axis of the
tubular member is inclined to horizontal at an angle up to 10°, the first end

being above the second end.

8. A device according to claim 1, wherein the longitudinal axis of the
tubular member is inclined to horizontal at an angle up to 3°, the first end being

above the second end.

9. A device according to claim 1, wherein the second aperture is in the

peripheral wall of the tubular member.

10. A device according to claim 1, wherein the tubular member has an end

wall at its second end and the second aperture is in the end wall.

11. A device according to claim 1, wherein the tubular member has a third
aperfure which Is angularly spaced from the first and second apertures and is
formed in the peripheral wall of the tubular member, axially between the first
and second apertures, whereby the tubular member can be turned to a third
position in which the third aperture is down and liquid or slurry material in the

tubular member bypasses the first aperture and passes through the third

aperture under gravity.

12. A device according to claim 11, wherein the tubular member includes an
Internal dam positioned axially between the first and second apertures for

limiting flow of liquid or slurry material beyond the first aperture when the

tubular member is in the first angular position.
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13. A device according to claim 11, wherein the tubular member includes an
internal dam positioned axially between the third and second apertures for
limiting flow of liquid or slurry material beyond the third aperture when the

tubular member is in the third angular position.



CA

02277015

1999-07-08




CA 02277015 1999-07-08

(I T I I TS B VI

DENED
Em» &)

T RS SNttt ity siskbpiiniivn

10

53






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

