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which the closure of the element is by means of a valve; this type is
relatively expensive because of This invention relates generally to
sampling   the valve and actuator required, and it is also apparatus for
gathering a representative sample of  difficult to clean. flowing material
and more particularly, but not by   5  Despite these other types of
automatic material way of limitation, to an automatic sampling appara-
samplers, we believe there is a need for an im- tus that obtains a
representatively broad cross-   proved automatic cross-cut sampling
apparatus of sectional sample by scanning across a pipe within  the type
which can take a broad cross-sectional a positively or negatively
pressurized (i.e. above or  sample of a material flowing under a greater or
less below atmospheric pressure) pipe or duct system.    10  than
atmospheric pressure without significantly ad- In blending processes, there
is a need for     versely affecting the primary flow, but whereby sampling
mixed or blended materials, whether the   more accurate and reliable
samples can be col- blends are of solids or liquids or a mixture of solids
lected from such a pressurized flow system and and liquids or a mixture of
solids and gases, to   whereof the  sample-taking  element may  be know the
amounts of the constituent components  is  cleaned easily. Such accuracy
and reliability are for controlling the composition of the ultimate
particularly Important where the samples are being blend. For example, in
making a cement slurry for  used to monitor flows within systems for
producing use during a cementing job at an oil or gas well,  complex
blends, such as for producing complex the operator of the job needs to
monitor the con-  cement slurries at a well site. Improved accuracy
stituents of the blend to ensure that the resultant  20  and reliability
would, in general, provide an impor- cement slurry has the necessary
properties for the  tant competitive advantage. Such improved sam-
particular job. This need is particularly critical when  pling makes the
blending process more cost effec- the blend may have segregated layers of
constitu-  tive. To further enhance the cost effectiveness, it is ent
elements so that the blend is not homoge-      desired that such an
apparatus which meets the neous. In such a case, a broad cross-sectional
25  aforementioned needs also be less expensively sample of the blend
should be taken to obtain      constructed than previously known types of
sam- portions of all the layers.                        pling apparatus.
Because some blends are conveyed under             According to the present
invention, there is pressure, such as in a pneumatic flow, there Is the
provided apparatus for sampling material flowing further need for such
broad cross-sectional sam-   so  through a conduit, comprising: housing
means pling even in such a pressurized environment,      which receive
therethrough a flow of the material as thereby necessitating a suitable
sealed construction  the material flows through the conduit, said housing
to prevent loss of material and pressure from within  means including
cross-section defining means the system. That is, there is the need for an
which define a representatively broad cross-sec- apparatus including a
sealing structure which al-  as  tional sample area, receptacle means which
receive lows the sample of material to pass out of the     a collection
member outside said defined cross- primary flow path without unwanted loss
of material  sectional sample area, and connector means which or pressure.
The need for a sealing structure also  connect said cross-section defining
means to the exists when the sampling is under-taken in a nega-  conduit so
that the cross-sectional sample area tively pressurized environment, such
as in a vacu-  40  defined by said cross-section defining means is um
conveyance system.                              aligned with the
cross-section of the conduit; and Several automatic sampling apparatus have
sampler means, connected with said housing been marketed or suggested. Some
are for gravity-  means, which collect a representatively broad flow
systems and others are for pressurized sys-   cross-sectional sample of the
material from said tems. Some utilize a sample-taking element fixed   45
defined cross-sectional sample area as the material in the flow stream and
others utilize retractable  flows through said cross-section defining means
of elements. Some elements are movable across the     said housing means
under pressure, said sampler flow path to take a broad cross-sectional
sample   means including: said collection member disposed (cross-cut
sampling), but these are generally not  in said housing means and extending
across said known to be for use in above-atmospheric or  50  cross-section
defining means for receiving a por- below-atmospheric pressure systems.
However,      tion of the flowing material, said collection member
US-A-4082004 describes a cross-cut sampler for     comprising an inlet
element elongated in the direc- use In a pressurized system. This sampler
incor-  tion of flow with an inlet extending transversely to porates a
scoop-like element which effectively im-  the direction of flow for
receiving said portion of the pedes or otherwise adversely affects the
primary  55  flowing material, said collection member having a flow.
US-A-4120203 describes a cross-cut sampler   flow line connected thereto,
said flow line having a for use in a pressurized system which has a rela-
first sample flow channel defined therein and said tively unobtrusive
sample-taking element but in    inlet element of said collection member
having a 
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sample flow channel defined therein in        Figure 9 is a plan view of a
portion of an adapter communication with said inlet and said first sample
member of the apparatus of Figure 1; flow channel; and movement means which
move           Figure 10 is an end elevational view of the said collection
member from a location outside the    portion of the adapter member shown
in Figure defined cross-sectional sample area of the material   5  9; to
scan across the defined cross-sectional sample     Figure 11 is a side
elevational view of the por- area of the material, so that it receives said
portion  tion of the adapter member shown in Figure 9; of said flowing
material as it passes thereacross,    Figure 12 is a plan view of a
collection member characterised in that said flow line has a first purge
of the apparatus of Figure 1; channel defined therein, and said inlet
element of  10  Figure 13 is a front elevational view of the said
collection member has a second purge chan-       collection member of the
apparatus of Figure 1; nel defined therein In communication with said Inlet
Figure 14 is an end elevational view of the and said first purge channel.
collection member of the apparatus of Figure 1; As used herein,
"pressurized" or the like refers  Figure 15 is a sectional elevational view
showing to a non-atmospheric pressure, i.e. a positive pres-  15    the
relationship between the collection member sure greater than atmospheric
pressure or a nega-     and the cross-section defining means of the tive or
evacuated pressure less than atmospheric      apparatus of Figure 1;
pressure.                                             Figure 16 Is a plan
view of a part of the housing Apparatus of the present invention can be
con-    means of the apparatus of Figure 1 having an structed relatively
inexpensively. Furthermore, op-   20  alternative sealing structure
associated there- eration of the apparatus can be effected without
with; significant adverse effect on the primary flow of     Figure 17 is a
side elevational view of the alter- material.
native sealing structure shown in Figure 16; In order that the invention
may be more fully     Figure 18 is an elevational view of a second
understood, an embodiment thereof will hereafter   25  arrangement of
sampling apparatus and illus- be described, by way of example only, with
refer-    trates an embodiment of the present invention; ence to the
accompanying drawings.                    Figure 19 is a plan view of a
portion of the Figures 1 to 17 and 21 of the accompanying        embodiment
shown in Figure 18; drawings show embodiments of apparatus for sam-
Figure 20 is a cross-sectional view, taken along pling material flowing
through a conduit which em-   30    line 20-20 in Figure 19, of a portion
of the bodiments do not have the purge channels of the       housing means
and collection member of the present Invention. However, they do illustrate
fea-   embodiment of Figure 18; and tures of apparatus which may be used
with the         Figure 21 shows a further arrangement of a present
invention. The purge channels are illus-      collection member. trated in
36       Several configurations of an automatic sam- Figures 18 to 20. In
the accompanying draw-     pling apparatus suitable for the present
invention ings:                                              have been
illustrated. Broadly, each of these ar- Figure 1 is a functional block and
schematic    rangements Includes housing means for receiving a diagram of a
first arrangement of apparatus for  pressurized (as previously defined,
either positively sampling material flowing through a conduit;  40  or
negatively pressurized) flow of the material to be Figure 2 is an
elevational view of a portion of the  sampled as it flows through a
conduit, such as a apparatus shown in Figure 1 as taken along line  pipe or
duct, into which the apparatus is connected 2-2;
In an in-line or aligned configuration (i.e. the ap- Figure 3 is a plan
view of a housing means of    paratus becomes part of the primary flow path
of the apparatus of Figure 1;                  45  the flowing material).
Each arrangement also in- Figure 4 is a side elevational view of the hous-
cludes sampler means for collecting a full cross- ing means of the
apparatus of Figure 1;          sectional sample of the material as the
material Figure 5 is an elevational view of a seal plate of  flows through
the housing means under pressure. the apparatus of Figure 1;
The sampler means includes a collection member Figure 6 is an elevational
view of a retaining   50  disposed in the housing means, and it further in-
plate of the apparatus of Figure 1;              cludes movement means for
moving the collection Figure 7 Is a cross-sectional end elevational
member, from a location outside the full cross- view, taken along line 7-7
in Figure 4, of a     sectional flow sample area of the material, across
cross-section defining means of the housing     the full cross-sectional,
pressurized flow sample 



means of the apparatus of Figure 1;         55  area of the material. The
housing means includes Figure 8 is a side elevational view, taken along
cross-section defining means for defining the line 8-8 in Figure 7, of a
receptacle means of   cross-sectional sample area across which the col- the
apparatus of Figure 1;                      lection member is movable, and
it also includes 3    5                 EP 0 222 640 B1
6 connector means for connecting the cross-section   surface 22 as shown in
Figure 8. This defines a defining means to the conduit so that the cross-
fourth side wall of the cross-section defining means sectional sample area
defined by the cross-section  of this arrangement, Attached to the surface
22 is a defining means is aligned with the cross-section of  seal member
23, such as a foam rubber strip. the conduit. These general elements of the
appara-   5  The interior surfaces of the elements 6, 12, 14, tus of the
present invention will be more particu-  16 define a rectangular flow area
through which the larly described with reference to the drawings
material to be sampled can flow. Within this area is which disclose two
principle alternative arrange-  a rectangular cross-sectional sample area,
or sam- ments, both of which are shown with specific alter-  pling window,
24 (see Figure 7). This area is co- native components, and the second of
which spe-  10  extensive with the area swept by an inlet opening cifically
embodies the present invention.         in the collection member
subsequently described. The first arrangement is illustrated in Figures 1-
As is apparent from viewing Figure 7, the area 24 17. Because the housing
means of the present       is substantially the same as the maximum
potential invention is inserted into the flow path of the ma-  flow area of
the material, but it need only be an terial to be sampled, the housing
means can be   15  area by which a sufficiently representative sample said
to define a flow path insert means for inserting  of the complete flow can
be obtained. The area 24 the apparatus into the line through which the ma-
lies within a plane extending perpendicular to the terial to be sampled
flows. In this arrangement, the  direction of the primary flow of the
material to be housing means, or flow path insert means, includes  sampled.
Although the area 24 Is illustrated to be a sampling window member 2 and
receptacle  20  rectangular, it is contemplated that other cross- means 4
for receiving the collection member in a   sectional shapes can be
accommodated by the non-sampling position outside the sampling window
present invention in varying aspects. defined by the sampling window member
2. The          The adapter means by which the cross-section elements 2, 4
define the cross-section defining    defining means is connected into the
line or con- means of the first preferred embodiment. An adapt-  25  duit
containing the primary flow of material includes er means is used in this
arrangement as the con-   two adapter members 26 and 28. Each adapter
nector means for connecting the sampling window    member 26, 28 has a
transition section 30 having a member 2 and receptacle means 4 into the
line      polygonal end to which is connected a suitable through which the
material to be sampled flows.    circular coupling element 32, such as a
Victaulic The sampling window member 2 of the ar-  30  clamp nipple. The
other end of the transition sec- rangement is particularly shown in FIG. 7.
The     tion 30 has a rectangular opening communicating member 2 includes a
rectangular outlet plate 6     with the rectangular cross-sectional area
24. The defining a side wall of the member 2. The plate 6  rectangular end
of the transition section 30 of the has a slot 8 defined therein. The slot
8 is elongated  member 26 is welded to the inlet side of the and has a
notch or key portion 9 at the top for  35  sampling window member 2 and
receptacle means receiving the collection member as subsequently    4
combination and the rectangular end of the mem- described hereinbelow;
however, the portion 9 may  ber 28 is welded to the outlet side of the
combina- be deleted when the collection member is con-      tion. structed
so that it can be manipulated or otherwise   The transition section 30 is
constructed of two moved through a straight slot. In this arrangement  40
similar half-sleeve members, one of which is shown the slot 8 extends
parallel to the height of a rectan-  in Figures 9-11 and identified by the
reference gular area defined within the sampling window      numeral 34.
Figures 9-11 show that each member member 2. Stated differently, the slot 8
extends   34 has one polygonal forming end 36 and one transversely to the
width of such rectangular area.  rectangular forming end 38. These shapes
are The length of the slot 8 is not less than the height  45  used to adapt
the apparatus for use in circular of the subsequently described sampling
window      conveying lines of types normally used for convey- area.
ing, pneumatically or otherwise, materials of the The outlet plate 6 is
connected, such as by     type to be sampled by the present invention. The
welding, to an L-shaped bracket 10 having legs     circular cross-section
of such a line is converted defining a side wall 12 and a side wall 14 of
the   50  Into the rectangular cross-section including the 



member 2. The side wall 12 extends parallel to the  area 24 through which
the collection member of the plate 6. The side wall 12 is spaced from the
plate 6  sampler means can be readily moved for obtaining by the side wall
14 extending perpendicularly      a full cross-sectional sample of the
flowing ma- therebetween. Also extending between the side      terial. wall
12 and the plate 6 is the receptacle means 4   55  The collection member of
the first arrangement which includes a bifurcated plate 16 having two
shown in FIGS. 1-17 is particularly illustrated In portions connected by a
semicircular member 18     FIGS. 12-14. This member is generally identified
In defining a receptacle 20 having a beveled front    these drawings by the
reference numeral 40. The 4    7                 EP 0 222 540 B1
8 member 40 includes a body 42 having a beveled     plate 58 and the neck
portion 48. The plate 58 is or angular inlet face or surface portion 44 in
which  disposed adjacent the plate 6 between a plurality of inlet means is
defined for receiving as a sample a  outwardly extending bolts 62. The seal
plate 58 is portion of the flowing material. The Inlet means  made of any
suitable substance which will establish includes an elongated slot 46;
however, other types   5   a movable pressure seal adjacent the slot 8. For
of openings, such as multiple slots or holes, may  example, ultra-high
molecular weight (UHMW) be used. The slot 46 extends laterally across the
polyethylene provides a suitable abrasion-resistant width of the
cross-sectional area 24, and thus    substance of which the seal plate 58
can be made. transversely to the flow of material, when the mem-   The
means for retaining the seal plate 58 adja- ber 40 is disposed in the
cross-section defining   10  cent the plate 6 includes one of two
illustrated means such as Is Illustrated in FIG. 15.          alternative
constructions. One of these alternatives The body 42 is elongated so that
it presents  includes a rectangular retaining plate 64 having an only a
small cross-sectional obstruction In the pri-  elongated slot 66 defined
therein as shown in FIG. mary flow path whereby the primary flow is not
6. Along the periphery of the retaining plate 64 are substantially
adversely affected when the body 42   is  six- apertures 67 disposed for
receiving the bolts is moved within the sampling cross-sectional area.  62.
The retaining means also includes springs 68, This elongated body extends
longitudinally from   each of which is mounted on a respective one of the
face portion 44 into a neck portion 48 having a  the bolts 62 and retained
thereon by suitable fas- central bore defined therethrough in communication
tening means, such as by a respective one of a with the slot 46. The neck
portion 48 terminates in  20  plurality of nuts 70. The springs 68 and nuts
70 an outlet opening 50 to which a flow line 52 (FIGS.  define biasing
means for urging the retaining plate 1 and 2) Is connected.
64 against the seal plate 58. The flow line 52 is a hose or other suitable
The other illustrated alternative construction of tubing or the like having
an interior channel or  the retaining means Is shown in FIGS. 16 and 17.
opening through which the collected sample can be   25  In this alternative
construction, a retaining plate conveyed from the collection member 40 to a
constructed as a roller bracket 72 has a plurality of sample collecting
container or jar 54. Associated  rollers or cam followers 74 attached
thereto. Similar with the jar 54 in the first illustrated arrangement is
springs 68 and nuts 70 are used to bias the roller a dust filter 56 through
which air collected with the  bracket and cam rollers against the seal
plate 58 sample is filtered by a paper filter and vented to  30  as
illustrated in FIGS. 16 and 17. atmosphere. A suitable purging apparatus
can be       When another suitable material, such as steel, used for
purging the dust filter 56.              is used instead of UHMW material,
the springs 68 In its assembled combination, the collection   may be
eliminated because they are used in the member 40 is disposed within the
cross-section    illustrated arrangement to compensate for signifi-
defining means as Illustrated in FIG. 15. The neck   35  cant thickness
changes which can occur in UHMW portion 48 extends therefrom through the
slot 8 to  material with varying temperatures. When an the flow line 52
which extends to the sample jar 54  elastomer seal is used, the biasing
means may be as shown in FIGS. 1 and 2. Because the interior of  simply the
nuts 70 compressing the seal plate the cross-section defining means, which
includes  against the outlet plate. the cross-sectional sample area 24, Is
pressurized   40  The movement means of the first arrangement, in that it
is in communication with the pressurized  by which means the movable
pressure seal and the conduit through which the material to be sampled
collection member 40 are moved, includes a piston Is primarily flowing, the
apparatus must include a  housing 76 having a piston member 78 slidably
suitable pressure seal by means of which the slot 8  disposed therein for
linearly moving the seal plate can be sealed around the neck portion 48 so
that  45  58, to which plate the piston member 78 is con- material and
pressure do not escape from or enter  nected by a suitable coupling yoke 80
as shown in 



into the hollow Interior of the housing means. In  FIGS. 1 and 2. The
piston housing, or cylinder, 76 this arrangement, such seal means includes
a seal  Is attached to the flow path insert means by a plate 58 and means
for retaining the seal plate 58  mounting bracket 81 welded thereto as is
apparent in sealing engagement with the plate 6 of the   50  in FIGS. 1 and
2. The elements 76, 78 define a sampling window member 2. The seal plate 58
is    pneumatic drive means operable in response to an best viewed in FIGS.
3 and 5, wherein the seal    air supply controlled through an air control
valve 82 plate 58 is shown to be a rectangular plate having  which in turn
is controlled by an electric timer 84 a central circular aperture 60
defined therethrough.  operating a solenoid 86. These elements are of The
aperture 60 has an inner diameter substantially  55  suitable types as
known to the art. Generally, any the same as the outer diameter of the neck
portion  suitable means of linearly moving the seal plate 48 of the
collection member 40, or it is otherwise  may be used, including electric
actuators, hydraulic constructed to provide a suitable seal between the
cylinders, or mechanically driven devices. 5    9                 EP 0 222
540 B1                   10 The electric timer 84 is suitably controlled to
wherein the collection member is moved vertically actuate the valve 82
whereby the piston member    various alternatives are possible. The
retracted po- 78 linearly moves the seal plate 58, and thus the  sition of
the collection member may be located flow line 52 and the collection member
40 con-    other than at the top of the housing, for example. nected
therewith, in a vertical direction for the   5  A second arrangement of
sampling apparatus orientation shown in the drawings, from a retracted
which, unlike the first arrangement, embodies the or non-sampling position,
wherein the collection  present Invention is shown in Figures 18-20. The
member 40 is sealingly received in receptacle 20  housing means of the
illustrated embodiment of the with the face portion 44 sealed by the seal
23, to a  invention is substantially the same as that for the fully lowered
position at the bottom of the rectan-  10  first illustrated arrangement
except for the recepta- gular area 24 adjacent the side wall 14 and then
cle means. In the embodiment the receptacle back to the fully retracted
position, whereby the  means includes a larger protuberant portion 88 for
inlet slot 46 of the collection member 40 is twice  receiving the
collection member of the embodiment swept across the cross-sectional
sampling area 24.  in its retracted position. In particular, the receptacle
The timer 84 can be adjusted so that such move-  15  means includes a head
receiving portion 90 which ment is continuous or so that the movement can
be  is similar to the member 18 of the first-described stopped at any
suitable location, such as at the  arrangement, and it also includes a neck
receiving bottom of the travel, across the cross section 24.  portion 92
extending transversely from the head Generally, the timer 84 is to be
controlled so that a  receiving portion 90 longitudinally along a portion
representative sample from across the cross sec-  20  of one of the adapter
members otherwise con- tion of the flowing material is obtained. Although
structed similarly to the corresponding adapter the timer 84 has been
described as electric, it is  members 26, 28 in the first-described
arrangement, contemplated that a pneumatic or a mechanical     as indicated
by the use of the same reference timer, or other suitable control mechanism
can be  numerals. used. Such other type might even be selected as   25
Aside from the receptacle means, the principal an explosion-proof type for
use in environments   difference in the Illustrated embodiment is the con-
where such a precaution is required.              struction of the sampler
means which includes a All of the elements but the electric timer will be
collection member 94 and movement means 96. enclosed In a weatherproof
housing for protection.   The collection member 94 has a rigid body It is
contemplated that the electric timer will be   30  Including an inlet or
head portion 98 having a positioned in a control room or at a suitable
control  beveled or angular frontal or inlet face 100 in which location to
allow convenient operation of the ap-  an elongated slot 102 Is defined (as
mentioned paratus at a site spaced from the actual flow.    hereinabove
with reference to the first arrangement, Reiterating, this operation is
achieved by the  other suitable inlet means may be used). The head timer 84
actuating  the control valve 82 to move the   as  portion 98 is similar to
the corresponding portion piston member 78 downward, which moves the
44 of the collection member 40. In the illustrated seal plate 58 and the
flow line 52 and the collection  embodiment of the collection member 94,
however, member 40 longitudinally downward relative to the  a neck portion
104 extends perpendicularly from a slot 8, and by the timer 84 then
controlling the  central location of the head portion 98, as opposed valve
82 to retract the piston member 78 after a   40  to extending
longitudinally from the end of the sufficient downward movement, which
moves the     head portion as in the first-described arrangement. seal
plate 58 and the flow line 52 and the collection  The neck portion 104 is
constructed so that a 



member 40 upward. FIG. 15 shows the collection    sample flow channel 106
and a separate purge member 40 in Its fully retracted, or non-sampling,
channel 108 are defined therethrough as shown In position outside of the
rectangular cross-sectional  45  FIG. 20. Both of these channels
communicate with area 24 and the flow path of the material. The    the
inlet slot 102 so that the sample is received downwardmost sampling
position of a plurality of  through the sample flow channel 106 and so that
possible vertically related sampling positions of the  purge air can be
applied to the slot 102 through the collection member 40 is shown in
phantom lines In  channel 108 for purposes of cleaning the slot 102. FIG.
15. Thus, it can be seen from FIG. 15 that the   50  When the collection
member 94 is in its retracted collection member 40 moves vertically across
the  position, as shown in FIG. 20, the inlet face is entire
cross-sectional area 24 for receiving through  sealingly engaged with a
suitable seal member the elongated slot 46 individual, horizontally ex-
110, such as a foam rubber strip attached to the tending sectors of
material ("sector" here referring  beveled wall of the receptacle means. to
the area of the slot 46) which collectively con-  55  Extending
transversely from the end of the stitute a full cross-sectional sample of
the flowing  neck portion 104 opposite the head portion 98 is a material.
rigid portion of a flow line 112 having two channels Although the foregoing
describes apparatus     114, 116 defined therethrough respectively com-
11               EP 0 22  540 B1                    12 municating with one
of the channels 106, 108 in the  able linkage framework 148 forming part of
the collection member 94. The flow line 112, which     movement means of
this alternative construction. A forms another part of the sampler means of
the    flow line 149 extends through the hose 146. The embodiment, exits
portion 92 of the receptacle    adjustable linkage framework 148, which is
shown means through a collar 118 having an adapter 120   5   as a pivotable
parallelogram structure, is controlled threadedly connected thereto.
Connected to the     by suitable control wires (not shown) so that the
adapter member 120 by a suitable clamping         flexible hose 146 can be
manipulated to sweep mechanism 122 is one end of a flexible boot or
across any of various desired sampling areas. This hose 124. The boot 124
has its opposite end        exemplifies the contemplation that the
collection sealingly connected to the outer periphery of the   10  member
may be constructed with a single, rela- flow line 112 by a suitable
clamping mechanism     tively small opening and that the movement means
126. These elements define, as another part of the  may be used therewith
to move the collection sampler means of the embodiment, a sealing
member in a pattern both horizontally and vertically means for sealing the
exit of the flow line 112 from  (or otherwise) to cover the full
cross-section of the the receptacle means so that material and pressure  15
flow. This can be adapted to embody the present within the housing means of
the present invention,  invention by provision of a purge channel therein
and the conduit into which it is connected, are not  and may be adapted for
use with circular or other lost.
shaped cross-sections of conveying conduits so For supporting the flow line
112 and boot 124,  that no transition sections, such as in adapter the
movement means 96 includes a pivotal brace   20  members 26, 28, are
needed. means Including at least one elongated member         Regardless of
which embodiment is consid- 128 (two are shown in FIG. 19) having one end
ered, the present Invention broadly provides a nov- attached to the coupled
hose 124 and flow line 112  el and improved sampling apparatus for
obtaining and having another end pivotally connected about
representative, full cross-sectional samples of a a pivot axis 130 to the
collar 118 as best viewed in  25  flowing material, particularly one
flowing under a FIG. 18. Forming another part of the movement      pressure
greater or less than atmospheric pres- means 96 is an air cylinder, or
piston housing, 132  sure. Thus, the present invention is well adapted to
having a piston member 134 linearly movable       carry out the objects and
attain the ends and therethrough. The cylinder 132 is connected to the
advantages mentioned above as well as those in- housing means by a suitable
bracket 136. Ac-  30  herent therein. While preferred embodiments of the
tuation of the air cylinder 132 and piston 134, such  invention have been
described for the purpose of as by similar mechanisms to those described
the disclosure, numerous changes in the construc- hereinabove with
reference to the first arrangement,  tion and arrangement of parts can be
made by pivot the brace member 128 to which the piston    those skilled in
the art. 134 is connected at a pivot connection 138.   35 Connected to the
flow line 112 are a suitable  Claims container 140 and dust filter 142 of
types similar to those described hereinabove with reference to the  1. An
apparatus for sampling material flowing first arrangement.
through a conduit, comprising: housing means 



Due to the rigid construction of the collection   40  (2,4) which receive
therethrough a flow of the member 94 and at least a portion of the flow
line     material as the material flows through the con- 112 connected
thereto and further due to the use      duit, said housing means including
cross-sec- of the flexible boot 124, actuation of the air cylinder  tion
defining means which define a representa- 132 causes the collection member
94 to pivot so       tively broad cross-sectional sample area, re- that it
moves between its retracted position shown   45  ceptacle means (4) which
receive a collection in FIG. 20 and a fully extended position adjacent
member (40;94;144) outside said  defined the bottom of the sampling window
member of the       cross-sectional sample area, and connector
cross-section defining means within the housing       means (26,28) which
connect said cross-sec- means of this embodiment. Thus, the sample re-
tion defining means to the conduit so that the ceiving slot 102 is
arcuately swept through an arc  50  cross-sectional sample area defined by
said which covers an area sufficient to obtain a full      cross-section
defining means is aligned with cross-sectional sample of the flow of
material pass-  the cross-section of the conduit; and sampler ing through
the rectangular cross-sectional area 24   means, connected with said
housing means, which is similarly included in the embodiment.        which
collect a representatively broad cross- A different collection member is
shown in Fig-  55  sectional sample of the material from said de- ure 21.
This construction is generally indentified by  fined cross-sectional sample
area as the ma- the reference numeral 144. This member has an
terial flows through said cross-section defining outer flexible hose 146
which encloses an adjust-     means of said housing means under pressure, 7
11              EP0222540B1                        12 municating with one
of the channels 106, 108 in the  able linkage framework 148 forming part of
the collection member 94. The flow line 112, which      movement means of
this alternative construction. A forms another part of the sampler means of
the     flow line 149 extends through the hose 146. The embodiment, exits
portion 92 of the receptacle     adjustable linkage framework 148, which is
shown means through a collar 118 having an adapter 120   5   as a pivotable
parallelogram structure, is controlled threadedly connected thereto.
Connected to the      by suitable control wires (not shown) so that the
adapter member 120 by a suitable clamping          flexible hose 146 can be
manipulated to sweep mechanism 122 is one end of a flexible boot or
across any of various desired sampling areas. This hose 124. The boot 124
has its opposite end         exemplifies the contemplation that the
collection sealingly connected to the outer periphery of the   io   member
may be constructed with a single, rela- flow line 112 by a suitable
clamping mechanism     tively small opening and that the movement means
126. These elements define, as another part of the  may be used therewith
to move the collection sampler means of the embodiment, a sealing
member in a pattern both horizontally and vertically means for sealing the
exit of the flow line 112 from  (or otherwise) to cover the full
cross-section of the the receptacle means so that material and pressure
15  flow. This can be adapted to embody the present within the housing
means of the present invention,  invention by provision of a purge channel
therein and the conduit into which it is connected, are not  and may be
adapted for use with circular or other lost
shaped cross-sections of conveying conduits so For supporting the flow line
112 and boot 124,  that no transition sections, such as in adapter the
movement means 96 includes a pivotal brace   20   members 26, 28, are
needed. means including at least one elongated member          Regardless
of which embodiment is consid- 128 (two are shown in FIG. 19) having one
end      ered, the present invention broadly provides a nov- attached to
the coupled hose 124 and flow line 112  el and improved sampling apparatus
for obtaining and having another end pivotally connected about
representative, full cross-sectional samples of a a pivot axis 130 to the
collar 118 as best viewed in  25  flowing material, particularly one
flowing under a FIG. 18. Forming another part of the movement      pressure
greater or less than atmospheric pres- means 96 is an air cylinder, or
piston housing, 132  sure. Thus, the present invention is well adapted to
having a piston member 134 linearly movable        carry out the objects
and attain the ends and therethrough. The cylinder 132 is connected to the
advantages mentioned above as well as those in- housing means by a suitable
bracket 136. Ac-  30  herent therein. While preferred embodiments of the
tuation of the air cylinder 132 and piston 134, such  invention have been
described for the purpose of as by similar mechanisms to those described
the disclosure, numerous changes in the construc- hereinabove with
reference to the first arrangement,  tion and arrangement of parts can be
made by pivot the brace member 128 to which the piston     those skilled in
the art. 134 is connected at a pivot connection 138.    35 



Connected to the flow line 112 are a suitable   Claims container 140 and
dust filter 142 of types similar to those described hereinabove with
reference to the   1. An apparatus for sampling material flowing first
arrangement.                                     through a conduit,
comprising: housing means Due to the rigid construction of the collection
40  (2,4) which receive therethrough a flow of the member 94 and at least a
portion of the flow line      material as the material flows through the
con- 112 connected thereto and further due to the use       duit, said
housing means including cross-sec- of the flexible boot 124, actuation of
the air cylinder  tion defining means which define a representa- 132 causes
the collection member 94 to pivot so        tively broad cross-sectional
sample area, re- that it moves between its retracted position shown   45
ceptacle means (4) which receive a collection in FIG. 20 and a fully
extended position adjacent      member (40;94;144) outside  said defined
the bottom of the sampling window member of the        cross-sectional
sample area, and connector cross-section defining means within the housing
means (26,28) which connect said cross-sec- means of this embodiment. Thus,
the sample re-         tion defining means to the conduit so that the
ceiving slot 102 is arcuately swept through an arc  50  cross-sectional
sample area defined by said which covers an area sufficient to obtain a
full       cross-section defining means is aligned with cross-sectional
sample of the flow of material pass-   the cross-section of the conduit;
and sampler ing through the rectangular cross-sectional area 24    means,
connected with said housing means, which is similarly included In the
embodiment.         which collect a representatively broad cross- A
different collection member is shown in Fig-   55  sectional sample of the
material from said de- ure 21. This construction is generally indentified
by  fined cross-sectional sample area as the ma- the reference numeral 144.
This member has an          terial flows through said cross-section
defining outer flexible hose 146 which encloses an adjust-      means of
said housing means under pressure, 7    13                 EP 0 222 540 B1
14 said sampler means including: said collection       collection member in
said receptacle means so member (40;94;144) disposed in said housing
that said collection member is pivotally mov- means and extending across
said cross-sec-          able between a first position, wherein said col-
tion defining means for receiving a portion of     lection member is
received in said receptacle the flowing material, said collection member
5    means, and a second position, wherein said comprising an inlet element
(44;98) elongated      collection member receives a sector of the in the
direction of flow with an inlet (46;102)     material flowing through the
conduit. extending transversely to the direction of flow for receiving said
portion of the flowing ma-   5. Apparatus according to claim 4, wherein
said terial, said collection member having a flow   10   collection member
(94;1 44) has a rigid body line (112) connected thereto, said flow line
and said flow line (112) has a rigid portion having a first sample flow
channel (114) de-        connected to said rigid body in communication
fined therein and said inlet element of said        with said channels,
said flow line extending collection member having a second sample
externally of said housing means; and said flow channel (106) defined
therein in commu-   15   pivotally retaining means includes pivotal brace
nication with said inlet and said first sample      means (128) which
pivotally support said rigid flow channel; and movement means (76;78;96)
body and said flow line relative to said cross- which move said collection
member from a            section defining means. location outside the
defined cross-sectional sample area of the material to scan across the   20
6. Apparatus according to claim 4, wherein said defined cross-sectional
sample area of the ma-      pivotally retaining means includes an adjust-
terial, so that it receives said portion of said    able linkage framework
(148) and said collec- flowing material as it passes thereacross,
tion member includes a flexible casing (146) characterised in that said
flow line has a first    having said framework disposed therein. purge
channel (116) defined therein, and said  25 inlet element of said
collection member has a   7. Apparatus according to claims 1, 4, 5 or 6,
second purge channel (108) defined therein in       wherein seal means
provide a pressure seal communication with said Inlet and said first
between said flow line and said housing means purge channel.
and include a flexible sealing boot (124) co- 30      axially disposed
around at least a portion of 2. Apparatus according to claim 1, wherein
said        said flow line. 



cross-section defining means Includes an out- let plate (6) having a slot
(8) defined thereth-  Revendications rough in communication between the
interior and exterior of said cross-section defining   35  1. Apparell pour
prendre un 6chantillon d'une ma- means, said slot having said collection
mem-       tlre qul circule dans une canallsation compre- ber disposed
therethrough; and said sampler         nant: des moyens formant carter (2,
4) a means further includes movable pressure seal       travers lesquels un
courant de la matibre means for sealing said slot as said collection
s'dcoule lorsque cette matibre circule dans la member moves longitudinally
in said slot in  40     canallsation, lesdits moyens formant carter
response to said movement means, said seal          comprenant des moyens
de definitlon de la means including: a seal plate (58) having an
section transversale qul definissent une surfa- aperture (60) defined
therein through which         ce d'dchantillon form6e d'une section
transver- said collection member is received in sealing       sale
possddant une 6tendue representative, engagement; a retaining member (64)
having a   46   des moyens formant receptacle (4) qul regoi- slot (66)
defined therein through which said        vent un element collecteur (40;
94; 144) en collection member is received; and biasing          dehors de
ladite zone d'6chantillon de section means (68) for biasing said retaining
member       transversale definie, et des moyens de raccor- against said
seal plate so that said seal plate     dement (26, 28) qui raccordent
lesdits moyens sealingly engages said outlet plate.       60       de
d4finition de la section transversalo & la canalisatlon de telle manibre
quo la zone 3  Apparatus according to claim 2 wherein said
d'4chantillon formde d'une section transversale retaining member includes
roller means (74)         qui est ddfinle par lesdits moyens de definition
for engaging said seal plate.                       de la section
transversale soit alignoe sur la 55      section tranaversale de la
conduite ; et des 4. Apparatus according to any of claims 1 to 3,
moyens de prise d'chantillon, raccordds aux- wherein said movement means
(96) includes           dits moyens formant carter, qul pr~ievent un
pivotally retaining means (128,130) for said       dcharitillon de matibre
d'une section transver- 8    15                 EP 0 222 540 B1
18 sale possedant une etendue representative           collecteur est
dispose a joint etanche; un dans ladite zone d1echantillon de section
trans-    element de retenue (64) dans loquel est deflnie versale dcfinie,
lorsque la matibre s'ecoule        une fente (66) a travers laquelle passe
ledit sous presslon a travers lesdits moyens de          element collecteur
; et des moyens de sollicl- definition de la section transversale desdits
5  tation (68) qui tendent a appliquer ledit e16- moyens formant carter,
lesdits moyens de pri-       ment de retenue contre ladite plaque d'etan-
se de6chantillon comprenant: ledit el6ment          chdit6 de maniere quo
ladite plaque d'4tan- collectour (40 ; 94; 144) dispose dans lesdits
chMlt4 s'appuie contre ladite plaque de sortie moyens formant carter et
s'dtendant en travers      en formant un joint dtanche. desdits moyens de
definition de la section   1o transversale pour recevolr une partle de la
3. Apparell selon la revendication 2, dans lequel mattere en dcoulement,
ledit 6lement collec-        ledit el6ment de retenue comprend des rou-
teur comprenant un element d'entree (44 ; 98)       leaux (74) destin6s a
rouler sur ladite plaque allonge dans la direction de 11coulement et
dedtancheit4. muni d'une entree (46; 102) qui s'etend trans-  16
versalement a la direction de lecoulement,      4. Apparell selon une
quelconque des revendica- pour recevoir ladite partle de la matibre en
tions 1 A 3, dans lequel lesdits moyens mo- ecoulement, ledit 6lement
collecteur portant un     teurs (96) comprennent des moyens de rete-
conduit (112) qui lui est raccorde, un premier      nue pivotants (128,
130) servant a retenir ledit canal (114) decoulement de lchantillon etant
20    616ment collecteur dans lesdits moyens for- d6fini dans ce conduit,
un deuxibme canal           mant receptacle, de sorts que ledit 6l6ment
(106) d'ecoulement de l'echantillon 6tant deflnl    collecteur peut se
d6placer en un mouvement dans ledit eiement d'entree dudit dlement col-
de pivotement entre une premibre position, lecteur, en communication avec
ladite entree        dans laquelle ledit 6l6ment collecteur est log4 et
avec ledit premier canal d coulement de   25     dans lesdits moyens
formant receptacle et une l'echantillon ; et des moyens moteurs (76, 78;
seconde position dans laquelle ledit el6ment 96) qui deplacent ledit
element collecteur, en      collecteur regoit un sectour de la matiere qui 



partant d'un point de la matlbre situ4 en de-       s'6coule dans la
canalisation. hors de ladite zone d'echantillon de section transversale
dafinie de la matiere pour balayer  ao   30 Apparell selon la revendication
4, dans lequel la zone d'6chantillon de section transversale      ledit
6l6ment collecteur (94; 144) possede un ddflnle, de manlere quil recolve
ladite partle      corps rigide et ledit conduit (112) comprend de ladite
matlere en ecoulement en parcourant       une portion rigide reliee audit
corps rigide, en cotte zone, caractdrisW  en ce qu'un premier
communication  avec  lesdits canaux, ledit canal de purge (116) est defini
dans ledit  35      conduit s'etendant a l'exterleur desdits moyens
conduit, et en co qu'un deuxibme canal de           formant carter et
lesdits moyens de retenue purge (108) est d~fini dans;ledit 6l6ment d'dn-
pivotants comprennent des moyens formant tree dudit organe collecteur, en
communication      une entretolse artdcul6e (128) qui supporte ledit avec
ladite entree et avec ledit premier canal      corps rigide et ledit
conduit par une articulation de purge.                                  40
qui permet un mouvement de pivotement par rapport auxdits moyens de
ddfinltlon de la 2. Appareil selon la revendication 1, dans lequel
section transversale. lesdits moyens de d6finition de la section
transversale comprennent une plaque de sortie   6. AppareOll selon la
revendication 4, dans lequel (6) b travers laquelle est d~finie une fente
(8),  45s  lesdits moyens de retenue pivotants compren- qui dtabllt la
communication entre lnritereur et    nent une tringlerie reglable (148) at
ledit 6le- lIext~rleur desdits moyens de definfflon de la      ment
collecteur comprend un boftier souple section transversale, ladite fente
etant traver-   (146) dans loquel est dispos6e ladite tringlerle. see par
ledit element collecteur, et lesdits moyens de prise d'echantillon
comprennent en   so  7. Apparell selon une des revendications 1, 4, 5 outre
des moyens mobiles d'tancheite A la           ou 6, dans lequel des moyens
d'6tanch6itF pression, qui servent a former ladite fente a
6tablissent un joint 6tanche & la pression entre joint etanche lorsque
ledit 6l6ment collecteur      ledit conduit et lesdits moyens formant
carter, so deplace longitudinalement dans ladite fente      et comprennent
une manchette d'etancheite en reponse auxdits moyens moteurs, lesdits  56
souple (124) disposee coaxialement autour moyens d'4tanchSite comprenant:
une plaque          d'une partle dudit conduit. d'4tanchkitS (58) dans
laquelle est definie une ouverture (60) a travers laquelle ledit t61ment
Patentanspriche 9    17                EP 0 222 540 B1
18 Mittel eine Auslalplatte (6) mit einem durch 1. Vorrichtung zur
Probenahme aus einem durch         diese hindurch verlaufenden Schiltz (8)
enthal- eine Rohrleitung filefienden Material, enthal-    ten, der mit dem
Inneren und dem Auleren tend Gehlusemittel (2, 4) zur Aufnahme eines
der querschnittbestimmenden Mittel in Verbin- Materialflusses von dem durch
die Rohrleitung   5  dung steht und durch den hindurch verlaufend
flieflenden  Material, welche  Gehdusemittel       das Sammelgiled
angeordnet ist, daB die Pro- querschnittbestimmende  Mittel,  die  esne
benehmermittel weiterhin verstellbare Druck- Probenahme-Querschnittsflache
von reprasen-       dichtungsmittel zur Abdichtung des Schlitzes tativer
Breite bestimmen, Aufnahmemittel (4)      wahrend der iAngsverstellung des
Sammel- zur Aufnahme eines Sammelgliedes (40; 94;  70     gliedes in dem
Schlitz beim Ansprechen auf 144) auflerhalb der bestimmten Probenahme-
die Verstellmittel enthalten, und dali die Druck- Querschnittsfiache, und
Verbindungsmlttel (26,    dichtmittel eine Dlchtplatte (58) mit elner durch
28) enthalten, welche die querschnittbestlm-      diese hindurch
verlaufenden Offnung enthalten, menden Mittel mit der Rohrleitung so
verbin-      In der das Sammelglied In dichtendem Elngrlff den, dab die
durch die querschnittbestimmen-   15  aufgenommen ist, ein Halteglied (64)
mit el- den  Mittel bestimmte  Probenahme-Quer-           nem darin
bestimmten Schlitz (66), durch den schnittsfllche zum Querschnitt der
Rohrleitung    hindurch verlaufend das Sammelglied aufge- ausgerichtet ist,
mit dem Gehause verbundene      nommen Ist, und Vorspannmittel (68) zur
Vor- Probenehmermittel zur Aufnahme elner Materi-      spannung des
Haltegliedes gegen die Dicht- alprobe reprasentativer Querschnittsbreite
aus   20  platte, so dal die Dichtplatte der Auslalplatte der bestimmten
Probenahme-Querschnittsfla-         abdichtend anliegt. che wahrend das
Material unter Druck durch die querschnittbestimmenden Mittel der Ge-     3
Vorrichtung nach Anspruch 2, dadurch gekenn- 



hausemittel flielt, welche Probenehmermittel      zeichnet, daR das
Halteglied RollenmIttel (74) das Sammelgiied (40; 94; 144) enthalten, das
25  enthilt, die an der Dichtplatte angreifen. in den Gehliusemitteln
angeordnet ist und sIch zur Aufnahme eines Teiles des filefienden Ma-  4.
Vorrichtung nach elnem der AnsprUche 1 bis terials Ober die
querschnittbestimmenden Mit-     3, dadurch gekennzeichnet, daR die
Verstell- tel hinweg erstreckt und ein in FielieBrichtung    mittel (96)
schwenkbare Haltemittel (128, 130) langliches Einialielement (44; 98) mit
einem   3o  fMr das Sammelglied in den Aufnahmemitteln EinlaB (48, 102)
aufweist, der zur Aufnahme       enthaiten, so daR das Sammelglied zwlschen
des Telles des flieflenden Materials quer zur     einer ersten Stellung, in
der das Sammeiglied Flielrichtung verlauft, sowie eine mit dem        in
den Aufnahmemitteln aufgenommen ist, und Sarmelglied  verbundene
DurchfluBleitung         eher zweiten Stellung schwenkbeweglich Ist, (112)
mit einem darin bestimmten ersten Pro-  as  In der das Sammelglied elnen
Ausschnitt aus bendurchflulikanal (114) und eonen in dem Ein-    dem durch
die Leitung flielenden Material auf- lafielement des Sammelgliedes
bestimmten          nimmt. zwelten Probendurchflulkanal (106), der mit dem
ESnlaB und dam ersten ProbendurchfluB-     5. Vorrichtung nach Anspruch 4,
dadurch gekenn- kanal In Verbindung steht, und Stellmittel (76;  40
zelchnet, daB das Sammelglied (94; 144) einen 78; 96) zur Verstellung des
Sammelgliedes aus     starren Kdrper enthalt und die Durchflullleltung
einer Stellung  aulerhalb  der bestimmten          (112) eonen starren Tell
aufweist, der mit dam Probenahme-QuerschnIttsflAche des Materials
starren Kdrper unter Verbindung mit den Kana- zum   Durchlauf  durch   die
bestimmte           len verbunden ist, daB die Durchflubleltung au-
Probenahme-Querschnittsfi~che des Materials  45   Berhalb der Gehlusemittel
verlauft, und dab fUr die Aufnahme des Telles des fliellenden       die
schwenkbaren  Haltemittel schwenkbare Materials wahrend des Durchlaufes,
Stitzmittel (128) enthaiten, die den starren Kdrper und die
Durchflulleitung gegenUber dadurch gekennzeichnet, dab die Durchlulllei-
den querschnittbestimmenden Mitteln abstOt- tung eanen ersten darin
bestimmten Reini-  so     zen. gungskanal (116) und das Einialaelement des
Sammelgliedes eanen zwelten darin bestimm-     6  Vorrichtung nach Anspruch
4, dadurch gekenn- ten Relnigungskanal (108) enth~lt, der mit dem
zeichnet, dal die schwenkbaren Haltemittel el- EBiMa und dem ersten
Reinigungskanal in Ver-      nen einstellbaren Gelenkrahmen (148) und das
bindung steht.                            s5      Sammelglied emn flexibles
Gehluse (146) ent- halten, In dem der Gelenkrahmen angeordnet 2.
Vorrichtung nach Anspruch 1, dadurch gekenn-       Ist. zeichnet, dafl die
querschnittbestimmenden    19                 EP 0 222540 B1
20 7. Vorrichtung nach Anspruch 1, 4, 5 odor 6, dadurch gekennzelchnet, daO
Dichtmittel elne Druckdlchtung zwischen der DurchfluBleltung und den
Gehausemittein bilden und elne flexi- ble Urmkleldung (124) aufweisen, die
koaxial   5 urn wenigstens elnen Tell der Durchflulleltung angeordnet ist.
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