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(57) Abstract

Anapparatus foruse in the analy-
sis of flowing media, and in particular
for the analysis of pulp-flows taken
from different locations in at least one
flotation plant is illustrated in Figure
1. The apparatus comprises analysis
cells (22) through each of which a re-
spective one of said media is caused to
flow. The cells are arranged to be
brought one ata time into a respective
position for co-operation with an ana-
lysis instrument (20), by a movable
carrying means. The movable carrier
means (21) is rotatable about a sub-
stantially vertical axis (24) and carries
the cells (22) adjacent to one another
along a substantially horizontal circu-
lar-arcuate line which has its centre
on said axis. The movable carrying
means are made of an elastomeric
material. Further, to maintain satis-
factory through-flow conditions, the
lines are joined to form a collected
bunch (49) of lines comprising sub-
stantially vertically extending line-
sections, said bunch being arranged
concentrically relative to said axis,
and from which bunch said lines ex-
tend obliquely downwardly and out-
wardly to respective associated analy-
sis cells (22).
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APPARATUS FOR ANALYSING FLOWING MEDIA

The present invention relates to an apparatus for use in the analysis
of flowing media, and in particular for the analysis of pulp-flows
taken from different locations in at least one flotation plant, in
which apparatus analysis cells, through each of which a respective one
of said media flows, are brought one at a time into a respective posi-
tion for co-operation with an analysis instrument, particularly an X-
ray analyser, which apparatus includes supply lines by which the ana-
lysis cells can be connected to associated media sources; a stationary
means for carrying said instrument; a movable means for carrying said
cells; means for setting the movable carrying means relative to the
stationary carrying means such that the cells are placed relative to
the analysis instrument; and means for collecting the media departing
from said cells.

Apparatus of the type described are now being used to an ever increas-
ing extent for controlling concentrating processes, and in particular
flotation processes. It is known in such apparatus to arrange the ana-
lysis cells adjacent one another in a straight, horizontal 1line and to

-index forwards either the cell-carrying means or the analysis-instru-

ment carrying means in a direction parallel with said straight line,
and to bring said analysis cells and the analysis instrument in a po-
sition for mutual co-operation therebetween. A relatively large space
is required to effect this rectilinear movement of the two carrying
means. Furthermore, movement of the analysis instrument, which often
is a very delicate instrument, may lead to disturbances which result
in an erroneous analysis result, whilst movement of the analysis cells
necessitates the use of long, flexible supply lines for those media
to be analysed. The 1ines supplying the analysis cells become dis-
torted when the cell-carrying means is moved rectilinearly, which can
also lead to an erroneous analysis result because of the change in
flow condftions through the said cells occurring as a result thereof.

The object of the present invention is to provide a novel and im-
proved apparatus of the type mentioned in the introduction, in which




WO 79/00934 -2 PCT/SE79/00088

the aforementioned disadvantages are eliminated at least to a substan-
tial extent. To this end, it is proposed in accordance with the pre-
sent invention that the movable carrier means is rotatable about a
substantially vertical axis and carries the cells adjacent to one an-

5 other along a substantially horizontal circular-arcuate line which is
concentrical with said axis; and that in an area located at a distance
above the level of said cells the supply lines extending from the
sources of said media to said analysis cells comprise an elastomeric
material and are joined to form a collected bunch of lines comprising

10 substantially vertically extending line-sections and arranged concen-
trically relative to said axis, from which bunch said lines extend ob-
liquely downwardly and outwardly to respective associated analysis
cells. Through this arrangement, the movement required to set the po-
sition of the movable carrying means will only result in very slight

15 bending and twisting of the elastomeric sections of the supply lines,
thereby to ensure uniform flow conditions whilst saving a considerable
amount of space.

When each of the aforementioned analysis cells is connected to a sepa-
20 rate discharge line, the discharge lines, in accordance with a further

development of the invention, can extend obliquely downwardly and in-

wardly and may comprise an elastomeric material in a region located

at a distance beneath the level of the analysis cells, and, simil-

arly to the supply lines, may be collected into a bunch which is con-
25 centrical with said axis.

For the purpose of collecting the said supply and discharge lines
into said bunch or bunches, said Tines can be passed through a rotat-
able sleeve which may be stationary or arranged for movement together

30 with said movable carrying means, whereby said sleeve may be provided
with an insert by which the lines are prevented from clamping against
each other, said insert being conveniently provided with a respective
through-passing hole for each of said lines.

35 In order to make the invention more readily understood and optional
features thereof made apparent, an exemplary embodiment of the inven-
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tion will now be described with reference to the accompanying schematic
drawings, in which Figure 1 is a view of an apparatus according to the
invention taken substantially on the Tine I-I in Figure 2. Figure 2

is a view taken substantially on the line II-II in Figure 1, certain
elements being omitted in this view so that the features typical of
the invention can be seen more clearly. Figure 3 is an end view of the
uppermost sleeve construction shown in Figure 1, said sleeve being in-
tended to hold the supply lines together in bunch form.

The apparatus illustrated in the Figures comprises a frame 10 having
three legs, 11, 12, 13 mutually connected togehter by means of cross
members 14-18. The leg 12 carries a plate 19 and forms a stationary
carrying means for an analysis instrument, for example an X-ray ana-
lyser, shown in dash lines at 20.°

The frame 10 also carries a movable carrying means, shown generally at
21, which carries a multiplicity of analysis cells, of which only one
is shown at 22 in Figure 1. The carrying means 21 includes a vertical,
tubular part 23 which is carried for rotation about its vertical geo-
metric axis 24 by frame parts 17 and 18 through a stationary bracket
structure 25 and upper and lower Bearings 26, 27 carried thereby. The

~tubular section 23 carries at its upper end a substantially tubular

extension part 28 which is coaxial with the axis 24, and a horizontal
plate 29 in the form of a sector of a circle and having a vertical,
angled peripheral edge part 30. The edge part 30 extends along a hori-
zontal circular-arcuate 1ine whose center is located on the axis 24,
and carries a multiplicity of uniformly spaced holders for the analysis
cells 22, said holders being located on one and the same level. Only
one of said holders, 31, is shown in Figure 1.

In the illustrated embodiment, each holder 31 exhibits a horizontal "
s]eeve-fikg~part which accommodates a spring means 32, which when no
Toad acts fhereupon attempts to hold the analysis cell 22 out of con-
tact with the instrument 20, but which, when a cell is located opposite
said instrument, can be activated by means of the piston rod of a
piston-cylinder arrangement 34 mounted on a part 33 of the bracket
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structure 25. To this end, the piston rod is arranged to pass into a
bore extending through the edge part 30 opposite each holder 31.

Rotation of the movable carrying means 21 is effected by two piston-
-cylinder arrangements 35, 36, the outer ends of the piston rods of
which are pivotally connected to the plate 29 at 37 and 38, whilst the
opposite ends of the cylinders are each pivotally connected at 39 and
40 to a respective bracket structure 41 and 42 carried by the frame 10.
For the purpose of controlling said rotation of the movable carrying
means 21 by the pressure cylinders 35, 36, there is provided an indi-
cator 43 which indicates the angle through which said carrying means

21 is rotated, said indicator being carried by a bracket 44 which in
turn is carried by the frame 10. The input shaft of the indicator 43

is coaxial with the axis 24 and is connected to the upper end of the
tubular section 23 via a coupling 45. The indicator 43 and the coupling
45 are accommodated in a space 46 in the tubular extension part 28.
This space is provided at 47 with an opening of sufficient size to
enable the requisite turning of the movable carrying means 21 relative
to the part of the bracket 44 located in the opening 47.

Each analysis cell 22 comprises a tubular body, which is slightly
flattened out in a direction at right angles to said edge part 30 and
which has facing radially outwardly from said part 30 a window in the
form of an opening covered with a thin, exchangeable plastics foil.
When carrying out an analysis, this window is pressed into a given po-
sition relative to the instrument 20 by means of the piston-cylinder
arrangement 34 acting against the cell through said spring means 32,
said given position being determined by locating means (not shown)
arranged on the analysis cell and the analysis instrument.-

The analysis cells 22 are connected to various locations in, for ex-
ample, a flotation p1ant'(not shown) located above the “apparatus il-
lustrated in Figure 1. Sample flows of flotation pulp to be analysed
are passed, either continuously or intermittently, to the analysis
cells 22 gravitationally through supply 1lines 48, of which one 'is
illustrated in full lines in Figure 1 whilst the remaining supply
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lines are shown in dash Tines. The supply lines 48 are made of an
elastomeric material and extend downwardly into and through the sleeve-
1ike upper end of the extension part 28, in which they are held to-
gether in a collected bunch 49. The part 28 exhibits at 50 a lateral
opening through which the lines 48 pass in a fan-1ike fashion oblig-
uely downwardly and outwardly to the upper part of respective analysis
cell 22. The part 28 extends up through an opening defined by a ring

51 in a ceiling structure 52 arranged at the top of the apparatus shown
in Figure 1, the gap between the ring 51 and the part 28 being sealed
by means of an elastic collar 53. Arranged in the upper end of the
sleeve-1like part 28 is an insert 54 provided with through-passing holes
55 (Figure 3) for receiving a respective one of said Tines 48, said lines
being held fixed in position by means of perforated end plates 57, 58
held together by bolts 56, of said plates 57, being fixedly connected to
the extension part 28 and said plate 57 and the other, 58, being move-
able in the direction of said axis 24 towards the insert 54. The sample
flows depart from each of the analysis cells 22 through an outlet 59
formed from a short piece of rubber hose, the through-flow area of said
outlet 59 being adjustable by means of a hose clamp (not referred),
thereby to adjust the pressure within the analysis cell to a desired
magnitude.

‘The parts of the supply Tines 48 extending between the opening 50 and

analysis cells 22 rest in guides 60 carried by a support structure
which includes support elements 61, 62, arranged on the plate 29, and

a substantially conical element 63 which is arranged above said support
elements and which is arranged to protect the plate 22, the connecting
locations 37, 38 of respective cylinders 35, 36 and the brackets 25,
44, should a supply line 48 fracture or rupture, said conical element
63 exhibiting a vertically upwardly bent edge.portion 64, such that any
flotation pulp which might leak out will be collected at the periphery
of said conical element, from where it can be led away through an out-
let not shawn. The guides 60 are carried by the edge part 64 of the
substantially conical element 63 and by support pegs 65 upstanding from
said element.

The outlets 59 of analysis cells 22 each discharge into a respective
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funnel 66, from which sample-flows, which have passed through the ana-
lysis cells, can flow to collecting vessels (not shown), via pipes 67
and lines or hoses 68 of elastomeric material, and be pumped from said
collecting vessels back to the flotation plant.

The funnels 66 are connected to the angled edge part 30 of the circle-
sector-shaped plate 29, and the pipes 67 extend obliquely downwardly
and inwardly to and through a holder 69 carried by the lower end of the
tubu]ar'part 23, said holder having the form of a part of a conical
10 element with holes 70 adjacent the base edge to receive said pipes 67.
Also connecting with the lower end of the tubular part 23 is an exten-
sion part 71 having a sleeve-like end part which is accommodated in an
opening in a floor structure 73 carrying the apparatus according to
the invention, said opening being defined by a ring 72 and the gap bet-
15 ween said ring and the sleeve-like end part being sealed by means of
an elastic collar 74. The Tines 68 comprising elastomeric material pass
through the said sleeve-like end part and are held together thereby to
form a'co11ected, vertically extending bunch 75 of lines, said bunch
being substantially concentrical with the axis 24. Similar to the man-
20 ner described with reference to the bunch 49, there is arranged in the
sleeve-Tike end part of the extension part 71, an insert 76 having a
. through-passing hole for each of the 1lines 68.

When using the apparatus shown in Figures 1-3, the carrying means 21

25 is rotated stepwise by means of the cylinders 35, 36 in accordande with
a desired pattern, to positions in which the analysis cells 22 are
brought, one at a time, into respective positions for co-operating with
the analysis instrument. This rotation of the carrying means can be
controlled manually and/or through a programmed control means, which

30 includes the aforementioned indicator 43. Subsequent to an analysis
cell 22 having been placed in position opposite the analysis instru-
ment, the analysis cell is urged against the instrument 20 for the
purpose of finely setting said cell relative said instrument. It will
be readily understood that the apparatus according to the invention

35 will only take up a small amount of floor space, as a result of the
rotatability of the carrying means 21 and as a result of the fact
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that the elastomeric supply and discharge lines 48, 68 are collected
to form bunches 49, 75 which are concentrical with the axis of rota-
tion 24, and that the shape of the T1ines 48, 68 will only be changed
very slightly by said rotation, such that the flow conditions for the
media passing through said lines remains substantially unchanged. As
explained in the introduction, this latter feature is of particular
importance when a high degree of accuracy is desired in the analysis
of the media passing through the lines 48.

The invention is not restricted to the illustrated and aforedescribed
embodiment and field of application, but can be modified within the
scope of the following claims. The term analysis as used here shall

be widely interpreted and shall include a pure flow-measuring process
and a quantitative and qualitative analysis of the media-flows passing
through the analysis cells or of certain components of said flows.
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CLAIMS:-

1. An apparatus for use in the analysis of flowing media, and in par-
ticular for the analysis of pulp-flows taken from different locations
in at least one flotation plant, in which apparatus analysis cells
(22) through each of which a respective one of said media flows, are
brought one at a time into a respective position for co-operation with
an analysis instrument (20), particularly an X-ray analyser, which in-
cludes supply lines (48) by which the analysis cells can be connected
to associated media sources; a stationary means (12, 19) for carrying
said instrument; a movable means (21) for carrying said cells (22);
means (35, 36) for setting the movable carrying means relative to the
stationary means such that the cells are placed relative to the ana-
1ysis instrument; and means (66, 67, 68) for collecting the media de-
parting from said cells, characterized in that the movable carrier
means (21) is rotatable about a substantially vertical axis (24) and
carries the cells (22) adjacent to one another along a substantially
horizontal circular-arcuate Tine which is concentrical with said axis;
and that in an area Tocated at a distance above the level of said
cells the supply lines (48) extending from the sources of said media
to said analysis cells comprise an elastomeric material and are joined
to form a collected bunch (49) of lines comprising substantially vertic-
ally extending 1ine-sections and arranged concentrically relative to
said axis, from which bunch said lines extend obliquely downwardly and
outwardly to respective associated analysis cells (22).

2. BAn apparatus according to claim 1, characterized in that each of
the analysis cells (22) is connected to a respective discharge line
(66, 67, 68), said discharge Tines extending obliquely downwardly and
inwardly and comprise in an area located at a distance beneath the
level of the analysis cells an elastomeric material and are, similar
to the supply lines (48), collected to form a bunch (75) which is con-
centrical with said axis (24).

3. An apparatus according to claim 1 or 2, characterized in that for
the purpose of forming said bunch or bunches (49, 75) the supply and/or
the discharge lines (48, 66, 67, 68) extend through a rotatable sleeve-
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which may be stationary or arranged for rotation together with the
carrier means (21).

4. An apparatus according to claim 3, characterized by an insert
5 (54, 76) arranged in said sleeve, said insert being provided with

through-passing holes arranged to accommodate a respective one of said
lines (48, 66, 67, 68).

’




WO 79/00934 PCT/SE79/00088

1/2
58 ,r/SL
, 575 5
57_/ W,
28 50
65
63 60
a. 2V \ 63
. j: 2_]
16-4
s NN
y wl I 6241 N 8
I 34 35 E 25 | \ 64 1
|l ‘::::_ .r—..— ]I
26/ == [ 0
s\ 5 L2 - B2 :;59
> : | 3073 '
2550 ‘ ! 33 66
AN '
oo [2HFF
67
6] 69 / /
7. o0 -3
B 05 12~
: k//‘/tr 75
7 AN .
_ ////// 7&}!. W i
-' - \ 2 - ' .
BUREA(S
v/ {%P%L 4
%ERNATXO@‘



WO 79/00934

2/2

PCT/SE79/00088
66
19
61 20
.
62 i 7
5 e :U I
61




INTERNATIONAL SEARCH REPORT

International Application No pom /SEY9 / 00088

I. CLASSIFICATION OF SUBJECT MATTER (if several cliassification symbols apply, indicate ail) 3

According to International Patent ClassHication (IPC) or to both National Classification and IPC

G 01 N 1/10, G 01 N 23/223, G 01 N 31/00

il. FIELDS SEARCHED

Minimum Documentation Searched ¢

Classification System |

Classification Symbois

IPC 2
US Cl

G 01 ¥ 1/00, 10, 20; 23/22, 2233 31/00
23:230, 230.3, 252, 253

Documentation Searched other than Mint Dact
to the Extent that such Documents are Included in the Fields Searched 5

SE, NO, DK, FI classes as above

ili. DOCUMENTS CONSIDERED TO BE RELEVANT 1+

Category *

Citation of Document, 18 with indication, where appropriate, of the relevant passages 17

Relevant to Claim No. 18

A DE, A, 1 673 254 published 1971, September 2,
V E B Mansfeld~Kombinat

A | CH, A, 503 274 published 1971, March 31,
Eppendorf Geritebau Netheler Hinz GmbH

1-4

1-4

* Special categoriss of clted documents; 13
“A" document defining the general state of the art

“E" earller document but published on or aitsr the international
filing date

“L" document cited for special raason other than those referred
to in the other categories

“O" document referring to iﬁfoml disclosure, use, exhibition or
other means

“P" document pubiishad prior to the Iriternational filing date but
on or after the priority date clalmed

“T* later document published on or ater the Intarnational filing
date or priority date and not in conflict with the application,
but cited to understand the principle or theory underlying
the invention ;

“X"” document of particular ralevance

IV. CERTIFICATION

Dats of the Actual Completion of the International Search 3

1979-06~15

Date of Malling of this International Search Report *

1979-07-16

International Searching Authority &

Swedish Patent Office

S%a of Authorized Oﬁl'cer 0 . .
Al V2o 5 Fharaqa ol =

Form PCT/ISA {210 (second sheet) (October 1977)

Solveig /A(rvidsson

hame|
I



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

