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[57] ABSTRACT 
Continuously measuring the concentration of ?bre 
suspended in a liquid stream (such as a flow of pulp to 
a papermaking machine) by placing in the stream a 
mesh screen of such mesh size as catches ?bre but not 
smaller suspended matter, rotating the screen about 
an axis in its own plane and at right angles to the di 
rection of ?ow so that catches of ?bre are successively 
made by the screen and washed off it by the flow, and 
measuring the amplitude of the fluctuation of pressure 
difference between upstream and downstream of the 
rotating screen due to the obturating effect of the 
?bre “catch.” 

7 Claims, 1 Drawing Figure 
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ESTIMATING THE CONCENTRATION OF SOLID 
MATTER SUSPENDED IN A FLUID STREAM 

This invention relates to the continuous estimation or 
measurement of the concentration of ?bre or other rel 
atively large solid matter suspended in a ?uid stream. 

In the papermaking art in particular it is often impor 
tant or at least desirable to have such a measurement, 
be it to monitor the efficiency of ?bre recovery to avoid 
undue loss, or to ensure that fibre concentrations in ef 
?uents remain within speci?ed disposal concentration 
limits. 
Known methods have usually been “gravimetric" 

(generally batchwise and mostly unadaptable or incon 
venient for continuous monitoring) or “turbidimetric," 
measuring the optical density of the suspension (but 
this is often incapable of discriminating ?brous from 
other suspended matter such as clay). 
An object of this invention is to provide a simple 

method and apparatus for continuously estimating the 
concentration of ?bre or other large solid matter sus 
pended in a uniform ?uid stream. 
But in order that the invention may be better under 

stood, reference will now be made to the accompany 
ing drawing which is to be considered as part of this 
speci?cation and read herewith. 
The single drawing is a diagram of a preferred form 

of apparatus according to the invention for measuring 
on a continuous or substantially continuous basis the 
concentration of ?bre suspended in a fluid stream. Part 
of the stream is by-passed through pipe I into a con 
stant-head device 2 wherein overflow from weir 3 is 
discharged to waste through pipes 4 and 5. 
The fluid suspension passes from the “upstream" side 

of weir 3 into the lower end of a long, preferably verti 
cal cylindrical chamber 6 designed to encourage a uni 
form ?ow of ?uid therein which is educed through the 
upper end of the chamber into a second constant head 
device 7 from which over?ow passes to waste through 
pipe 5. It will be seen that devices 2 and 7 afford a con 
stant pressure head (represented by the difference in 
their “upstream” levels) for the ?ow in chamber 6. 
About mid-height in the chamber is a screen or sieve 

8 of shape similar to the cross-section of the chamber 
but slightly smaller so as to be rotatable therein about 
an axis in its plane and transverse to the chamber. For 
this purpose the sieve is ?tted with a shaft 9 passing 
through a suitable gland in the side wall of the chamber 
and is rotated at about two rotations per minute by 
motor 10. The pressure difference between upstream 
and downstream of the sieve is sensed by manometer 
means e.g. a manometer, or a differential pressure 
transmitter or appropriate sensitivity. Advantageously 
pressure-tappings in the form of pipes II, 12 lead re 
spectively from the upstream and downstream sides of 
the sieve so as to be clear of its region of movement. 
Pipes 1] and I2 respectively lead into the lower ends 
of open-tube manometers 13, I4 which may be ?ushed 
to waste, as needed, through valves 15, 16. 
The mesh size of screen 8 is carefully chosen so as to 

catch ?bres, but allow substantially unimpeded passage 
of the ?uid and any small suspended particles. Then as 
the screen assumes a suitable position in the stream, the 
obturating effect of the ?bre enmeshed therein will im 
pose a pressure. difference (AP) which at any time is 
substantially re?ected in the difference of levels be 
tween 13 and 14. Thus if the screen were suddenly in 
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2 
troduced transversely into the chamber and kept in that 
position, AP would increase from approximately zero 
and would, in time, asymptotically approach a maxi 
mum value. Evidently the rate of increase would be a 
measure of the ?bre concentration. 
However, a more convenient measurement is made 

by continuously rotating the screen as shown in the 
drawing. Let it be assumed that the operation com 
mence with the screen substantially parallel to the ?ow 
and hence AP substantially zero. As the screen is 
turned, it begins to strain out solids which increasingly 
obturate the screen and give rise to the pressure differ 
ence AP. The solids thus enmeshed will be washed 
away as the screen rotates over the second quadrant of 
its motion, and a fresh catch will similarly be made and 
released during the ensuing and subsequent half-cycles, 
during each of which it will be apparent AP will in 
crease from substantially zero to a maximum and then 
decrease to the initial (substantially zero) value. AP 
therefore oscillates at twice the frequency of rotation 
of the screen, and for a particular screen, the amplitude 
of the oscillation of AP will be a function of the fibre 
concentration, the velocity of the stream and the angu 
lar velocity of rotation of the screen. 
The mesh size will need to be carefully chosen. If too 

large, it will pass all solids and AP will remain substan 
tially zero, no matter how slowly the screen should 
turn. If the mesh be too small it will catch undesirably 
small particles and AP will not afford a reliable indica 
tion of ?bre as distinct from total solids concentration. 
Likewise the rotational speed of the screen must be 

suitably adjusted. If too rapid, insufficient fibre will be 
caught and any AP will probably be due to extraneous 
turbulence imposed on the stream by the screen‘s rota 
tion. If too slow, the effect of accumulated ?bre will be 
that of a small-mesh screen which will tend also to 
catch smaller particles once an initial mat of ?bre has 
deposited, leading to a complete obturation of the 
screen. The maximum AP (i.e. the amplitude of the AP 
oscillation curve) thus obtained would therefore re?ect 
the effect of a solid barrier in the stream rather than the 
effect of ?bre accumulation on the screen. 

It will be evident from the foregoing that the present 
invention provides a relatively simple arrangement for 
estimating or measuring the ?bre concentration on a 
continuous basis, and wherein the ?bre is suitably dis 
criminated from small particles. It will further be ap 
parent that the mesh is “self cleaning” and that the sys 
tem is unaffected by colour changes in the effluent and 
similar problems that affect optical systems. 
Having now described our invention, what we claim 

as new and desire to secure by letters patent is: 
1. Apparatus for carrying out a method of estimating 

the concentration of large solids suspended in a ?uid 
stream also containing small-grain solids, comprising a 
cylindrical ?ow-chamber, a conduit for continuously 
removing part of the ?uid stream for measurement, a 
?rst constant-head device for supplying at least some of 
said part to one end of the chamber, a second constant 
head device for removing ?uid from the other end of 
the chamber, a sieve movable in an intermediate part 
of the chamber so as selectively to catch solids from the 
substantially uniform ?ow that is due to a pressure drop 
between the constant-head devices, manometer means 
for continuously sensing the pressure difference be 
tween upstream and downstream of the sieve, and 
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means for deriving therefrom a measure of the relevant 
solids concentration. 

2. Apparatus as claimed in claim 1 wherein the sieve 
is of substantially the same form as the crosssection of 
the chamber, means being provided for uniformly ro 
tating the sieve about an axis in its plane and substan 
tially at right angles to the axis of the chamber. 

3. Apparatus according to claim 2 characterized in 
that the axis of the chamber is vertical and the ?ow 
therein is upwards, the ?rst and second constant-head 
devices being respectively above and below the top and 
bottom ends of the chamber. 

4. Apparatus according to claim 1 wherein the ma 
nometer means comprise open-tube manometers 
placed side-by-side to enable the relevant concentra 
tion to be conveniently read-off by direct observation 
of the maximum difference in levels over a cycle of the 
sieve. 

S. A method of estimating the concentration of solids 
suspended in a ?uid stream comprising the steps of pro 
viding a flat sieve of such mesh size as will catch said 
solid matter but allow substantially unimpeded passage 
of the ?uid and small suspended matter therethrough, 
rotating the sieve about an axis in its plane and substan 
tially perpendicular to the direction of flow of the 
stream to bring the sieve into a position transverse to 
the stream, and sensing the rate of increase of pressure 
drop between upstream and downstream of the sieve. 
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4 
6. A method of estimating the concentration of solids 

suspended in a fluid stream comprising the steps of pro 
viding a ?at sieve of such mesh size as will catch said 
solid matter but allow substantially unimpeded passage 
of the fluid and small suspended matter therethrough, 
rotating the sieve about an axis in its plane and substan 
tially perpendicular to the direction of ?ow of the 
stream thereby to move the sieve in a regular and peri 
odic manner to and from a position transverse to the 
stream. and sensing the amplitude of a correspondingly 
?uctuating pressure differential between upstream and 
downstream of the sieve. 

7. A method of estimating the concentration of large 
solids suspended in a fluid stream also carrying small 
grain solids, comprising the steps of interposing a ?at 
mesh screen which is rotatable about an axis in its plane 
and substantially perpendicular to the direction of flow 
of the stream, rotating the screen about said axis so as 
to move the screen in a regular and periodic manner 
into and out of a position in which it selectively catches 
large solids, thereby to impose a correspondingly regu 
lar and periodic varying pressure differential of sub 
stantially constant amplitude between two parts of the 
stream, and utilizing the effect of said pressure differ 
ential to estimate concentration of large solids as a 
function of said amplitude. 

* * ii‘ * * 


