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9 Cairns. 

The invention relates to process of and ap 
paratus for the hydraulic separating, classifying 
or fractionating of pulp bearing different types 
of Solids of uniform or even different sizes, or 
bearing solids of the same type but of different 
sizes, or bearing mixtures of the foregoing; such 
a pulp is exemplified by what is known as metal 
lurgical pulp or that which may be known as 
pulp because of the solids including miscellane 
ous mixtures such as earth bearing materials in 
cluding gravel, clay, or the like, wherein there 
are included relatively large or quickly settleable 
Solids frequently referred to as sands or con 
Centrate and light or fine particles of a chair 
acter less readily settleable-or which are set 
tleable only with difficulty or even after special 
preparatory treatment-and which pass off as 
Suspended solids in the outflowing liquid in a 
form of liquid-solids mixture which is commonly 
referred to as slimes. 
The process or apparatus is also applicable to 

the treatment of metallurgical pulps bearing rel 
atively heavy metallic particles such as gold and 
which particles although small, are more readily 
Settleable than the sand in which they are found 
Or exist. 
An object of the invention is to provide a 

process of and for the fractionating of pulps or 
mixtures of readily settleable solids and solids 
which are not readily settleable whereby for the 
performing of the process there may be employed 
apparatus which is relatively small in size and 
efficient and effective in operation as compared 
With the present-day apparatus. 
I have developed a novel process and appara 

tus of a continuous mode or type which for the 
performance and operation thereof is based 
upon the fact that a liquid-solids body of pulp 
may be established in a classifying zone or area 
and be maintained therein in a condition in 
which the Settled Solids and that section of the 
liquid in which they are primarily found con 
stitute a mobile mass which is attainable and 
realizable by the proper actuated movements im 
parted to an underlying constriction member 
having numerous discharge openings or orifice 
portions from which water is forcibly discharged 
upwardly into the overlying liquid solids body 
in quantities sufficient for realizing the desired 
classifying Operation. 
According to the process and apparatus the 

liquid-Solids body wherein the mobile mass is 
caused to exist is continuously supplied with 
pulp fed thereto, it is maintained at a relatively 

(C. 209-423) 
which liquid with fine particles therein passes 
as slimes. Provision is made for an outflow or 
hydraulic passing of the larger or more readily 
settleable type of Solids from the bottom of the 

5 body as and when an unbalanced condition is 
created or becomes established sufficient to cause 
such outflow because of a building up of Solids 
and increase of density within the body suf 
ficient to overcome a relatively constant back 
pressure which is provided and maintained for 
preventing an outflow of Solids except when Such 
unbalanced conditions exist at the outflow region 
leading from the lower portion of the body. In 
this connection it will be noted that in the per 

15 forming of the process and in operating the ap 
paratus there is employed means for insuring a 
constant back pressure which can be relied upon 
for balancing the hydrostatic pressure or static 
head at the bottom or lower portion of the liquid 
solids body except when incident to and follow 
ing the feeding of pulp to the body there is 
realized the increase in the density and Solids 
loading of the body with a consequent pressure 
head at the lower portions of the body sufficient 
to overcome said back pressure. 
The various objects and aspects to which the 

invention is directed primarily revolve about the 
features broadly referred to above. 
Further objects, aspects and features of the 

30 invention will be more vividly brought out by 
the more detailed description which follows and 
they are more sharply defined or distinguished 
in and by the claims hereof. 
In the following description and in the claims, 

35 parts will be identified by specific names for con 
venience, but they are intended to be as generic 
in their application to similar parts as the art 
will permit. In the accompanying drawings 
there has been illustrated the best embodiment 

40 known to me, but such embodiment is to be re 
garded as typical only of many possible embodi 
ments, and the invention is not to be limited 
thereto. 

Reference is now made to said accompanying 
45 drawings which form a part of this specification. 

In Said drawings 
Fig. 1 is a plan view of one form of apparatus 

for realizing the invention hereof; in this figure 
certain parts are shown broken away whereby 

50 certain other parts appear either in horizontal 
section or in plan; 

Fig. 2 is a vertical sectional view of the appa 
ratus taken as on the planes indicated by the 
broken line 2-2 of Fig. 1 looking in the directe 
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2 
is referred to as a vertical longitudinal sectional 
view; . . 

Fig. 3 is a transverse vertical sectional view 
taken as on the plane indicated by the line 3-3 
of Fig. 1 looking in the direction of the arrows; 

Fig. 4 is a view diagrammatically illustrative 
'. of features of certain operating parts of another 
form of apparatus by which the invention may 
be realized. 
The embodiment illustrated by Figs. 1, 2 and 

3 hereof represents that which is considered as 
indicative of a preferred form of apparatus as 
developed by me, but it is to be understood that 
according to the fundamental and basic as 
pects of this invention, the process hereof can 
be realized in diverse manners and the appa 
ratus hereof can be embodied in diverse forms 
while still continuing to be within the purview 
and spirit of the invention. 

General 

A main frame is provided as the main Sup 
port for the classifier 2. or classifying element 
proper. Upon this frame there is mounted Suit 
able motivated mechanism for imparting recipro 
catory movement to said classifier or to at least 
some member thereof. 

In each form of classifier illustrated there is a 
funnel-shaped member 23 underlying an aper 
tured flow constriction member or plate as 28 (see 
Fig. 3) and a cylindrical wall 32. Within the 
funnel-shaped member 23 and below the constric 
tion member 24 there is provided a space 25 some 
times referred to as a hutch compartment or 
Zone within which water under pressure is re 
ceived initially. Within the cylindrical wall 32 
and immediately overlying the flow constriction 
plate there is provided a classifying space or zone 
42 wherein a liquid-solids body undergoing classi 
fication is maintained at an operative level 
normally determined by an overflow weir" 33 

5 

0 

20 

25 

30 

35 

4) 

(Fig. 3) which is sometimes identified as a high . 
or slimes weir. Water supplied under pressure to 
the hutch compartment 25, is forcibly passed up 
Wardly through relatively uniformly spaced ori 
fices 38 in that area of the constriction member 23 
that comprises the lower limits or boundary of 
the liquid-solids body or the classification zone 
42 that holds that body. The water is delivered 
upwardly into the lower portion of the liquid 
solids body immediately overlying the orifice sec 
tion. An important feature of the present inven 

45 

50 

tion revolves about a movement of the flow con 
striction member in a repetitive manner where 
by there is attained an intimate and relatively 
uniform dispersion of the upflowing liquid within 
and throughout the liquid-solids body undergoing 
classification; and also a tangential type of en 
gagement by the supporting surface portion of 
the flow constriction member with the solids in 
the lower portion of the body wherein mobile 
characteristics are imparted to a mass of sus 
pended Solids in the liquid, particularly in the 
lower portion of the liquid-solids body. 
A motivated mechanism is therefore provided 

for imparting the requisite repetitive movement 
to the flow constriction member which movement 
according to the form of apparatus illustrated is 
a back and forth horizontal oscillatory movement. 
within a relatively small arc about a vertically 
extending axis that is concentric with the hollow 
cylinder or circular wall 32 that marginally de 
fines the outermost limits or boundary of the 
liquid-Solids body, - 
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Main frame 

The main frame includes longitudinally-ex 
tending beams or longitudinal channel members 
2, transversely-extending headers or transverse 
channel members 3 and motor supporting plat 
form 3. The frame also includes necessary tie 
plates as 5 and diagonal bracing elements or. 
members as 6 all of which are suitably connected 
as by bolting, riveting or Welding so as to form a 
relatively self-contained, rigid and strong Sup 
porting structure or base member. 

Motiated actuating mechanism. 

A motor is securely mounted upon the plat 
form 3 and it provides a driving pulley 8 which in 
turn transmits through the medium of a belt 9 
power to a driven pulley () secured to a hori 
2Ontally-extending crank shaft f. This crank 
shaft is mounted in horizontal bearings or 
pillow blocks 2 suitably secured to or supported 
on the main frame. The crank 3 of the crank 
shaft has connected thereto SO as to be actu 
ated therefrom end 4 of a connecting rod 5. 
The other end 6 of the connecting rod is re 
ferred to as the classifier end and is suitably con 
nected at and to the outer end portion of an 
arm 22 extending from some part of the classin 
fier or to Sorine member of the classifying con 
struction carrying or having driving connection 
With the flow constriction member. N 

In the construction shown, the classifier end 6 
of the connecting rod 5 has operative engage 
ment with the outer end of the arm. 22 extend 
ing from the funnel-shaped member 23 which in 
turn carries the flow constriction plate 24 as is 
clear from an inspection of Fig. 3. It will here 
inafter be made apparent that this arm 22, and 
the member by which it is carried or from which 
it extends, has imparted thereto back and forth 
oscillatory movements in horizontal directions 
about a vertically-extending axis, or as other 
wise expressed, repetitive oscillatory movement 
of relatively limited arcuate range in a horizontal 
path. This repetitive movement is provided es 
sentially for imparting the required movement 
to the constriction plate 24; (a) whereby the up 
flowing water has more uniform dispersion within 
and throughout the liquid-solids body; and (b) 
whereby the longitudinal engagement between 
the upper surface of the plate and any solids 
touching it will further the maintaining of the 
desired mobile characteristics of the liquid-solids 
mass. Any suitable construction may be used 
for operatively associating the end 6 of the con 
necting rod with the outer end of the arm. 22. 
In the construction shown the outer end of the 
arm 22 is provided with oppositely disposed 
curved surfaces f8 and an opening o for the re 
ception of the end f of the connecting rod 5. 
It will be noted that the connecting rod end 6 
is screw threaded and that upon this section 
there are located positionable washers or inter 
mediate blocks 9 in the form of bearing mem 
bers disposed for engaging the curved surfaces 
8. These washers are normally held in place in 
adjusted position by nuts 20. 
From what has preceded, particularly in con 

nection with the drawings, it will be readily ap 
parent how and why the motor actuated mecha 
nism functions to impart repetitive movement of 
the desired character to the flow constriction plate. 
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Classifier or classifying element proper of 

Figs, 1 to 3 
On the main frame there is located a bearing 

26 which may be referred to as a classifier main 
bearing, which is secured in place on the main 
frame in any suitable manner as through the 
medium of bolts. From one point of view this 
bearing 26 may be considered as a part of the 
main frame, or as part of the stationary Sup 
porting structure, and provides a stationary or 
fixed supporting main bearing for a movable 
bearing member 27. 
A movable bearing member 27 is mounted in 

the stationary bearing 26 in a manner whereby 
the movable member 27 and the parts supported 
therefrom and movable therewith, can have 
repetitive horizontal turning movement imparted 
thereto through the medium of the actuating 
mechanism heretofore referred to. In order to 
provide for ease of movement, an anti-friction 
type of bearing construction 28 or anti-friction 
element has been interposed between the sta 
tionary and moving bearing members 26 and 27 
respectively. 
The upper end of the movable bearing member 

27 is provided with a flange 29 and receives the 
lower end 30 of the funnel-shaped member 23 
that provides therein the section of the classi 
fier which is frequently referred to as a hutch 
compartment and which as previously indicated 
is immediately below the apertured flow con 
striction plate 24. The funnel-shaped member 
23, as the name implies, is in the form of a trun 
cated base portion of an inverted cone and the 
lower or small end 30 thereof is rigidly connected 
in any suitable manner to the flange 29, in fact, 
a strong and water-tight joint is provided be 
tween them. 
The upper or large end of the funnel-shaped 

member 23 is provided with a flange 3. The 
lower end of the hollow cylinder 32 is provided 
with the flange 39. The hollow cylinder or cylin 
drical member 32 provides a circular marginal 
wall. The cylindrical member 32 and the aper 
tured flow constriction plate 24 are located upon 
the funnel-shaped member 23 and are connected 
thereto as through the medium of bolts 33 which 
pass through the flanges 3 and 39 and the in 
terpositioned margin of the flow constriction 
plate 24. In order to prevent leakage through 
or past the bolted joint construction just re 
ferred to, suitable packing material or gaskets 
are provided at 35. The upper end of the cir 
cular marginal wall 32 is horizontal and provides 
at 34 that which may be referred to as a high 
slines Overflow Weir that determines the normal 
operative level of a liquid-Solids body which is 
defined as to its Outer marginal limits by the 
circular or cylindrical wall 32 and as to its 
lowermost limits by the flow constriction plate 
24. During the normal operation of the classi 
fier liquid with the less readily settleable or finer 
solids Suspended therein passes over this high 
weir as overflow. Such overflowing liquid with 
the finer solids suspended therein is usually re 
ferred to as Slimes. The slimes overflowing said 
weir 34 enter the peripheral launder 36 and pass 
therefrom through a discharge section 3 leading 
from the classifier. 
As to the flow constriction member 24 this is 

shown as a horizontally-extending flat plate and 
comprises an apertured portion or apartured 
general section in which there are relatively 
small liquid upflow openings 38 that are disposed 
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in a relatively uniform or systematic manner 
throughout the area or regions thereof imme 
diately underlying the liquid-solids body under 
going solids fractionating or classifying treat 
ment in the classifying zone of the classifier, to 
wit, in the annular space or zone 42. 
The classifier is constructed so as to provide 

for the automatic discharge of the more readily 
settleable solids during the period of normal Op 
eration of the classifier consequent to a feed of 
pulp thereto to be treated and to that end there 
is embodied in the classifier construction means 
providing a solids discharge area. Or paSSageWay 
leading from the lower portion of the liquid-solids 
body in the classifier, to wit, from the lower in 
terior portion of the classifying Zone 42 to a 
region in which the solids conveyed therethrough 
are distant from the classifying Zone or space 42. 
To provide such means the classifier of Figs. 1 
to 3 is constructed so as to include a baffle mem 
ber below or through which there is provided a 
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solids discharge passageway or area and also 
So as to include means providing a dam or low 
Overflow weir construction. In the embodiment 
of said Figs. 1 to 3 the baffle member is cylin 
drical in horizontal cross section and is pro 
vided by an inwardly disposed cylindrical mem 
ber 40 which extends downwardly from an ele 
vation somewhat higher than that of the normal 
surface level of the liquid to a locality close to 
but vertically-spaced above the apertured flow 
constriction member 24 whereby the solids dis 
charge area or passageway is provided for or left 
at 4 for the passage thereinto and therethrough 
of certain quantities of the concentrates Or 
larger or more readily settleable type of solids 
found within the lower portion of the liquid 
solids body in Zone 42. In the construction shown 
in said Figs. 1 to 3 inclusive this baffle member 
40 extends all the way down to the flow con 
striction plate 24 except for the discharge area. 
or open sections left at 4. As part of the solids 
discharge means there is also included an inner 
most cylindrical member 43. This is connected 
to the flow constriction plate 24 as by means of 
the bolts 44 and extends upwardly therefrom. 
This member 43 is constructed to provide Open 
ings or passage area at 45 through which Solids 
can pass incident to their overflowing vertically 
adjustable weirs 76. The weirs 76 are herein re 
ferred to as the low solids overflow weirs and it 
will be noted that they are disposed at elevations 
lower than that of the higher or slimes overflow 
weirs 34. The weirs 76 are provided by and at 
the upper edges of curved plates 77 that substan 
tially fit the juxtapositioned contour of the cy 
lindrical member 43. These curved plates have 
vertical edges that are disposed so as to have 
sliding engagement in vertical guide-Ways pro 
vided at 78. These plates TT may be vertically 
positioned to attain any desired operative eleva 
tion for the overflow weirs 6 thereof through 
the medium of Screw-threaded vertically-extend 
ing rods 79 and the cooperating hand-wheels or 
nuts 80 which have bearing portions 8 that de 
rive support from the horizontal feed distributing 
plate 52 and which are turnably held thereupon 
by the retaining rings 82. In the construction 
shown the cylindrical baffle member 40 is direct 
ly secured to the cylindrical low weir providing 
member 43 in any suitable manner as by means 
of brackets or connecting braces 46. The re 
Sult of the construction described is that the out 
ermost or cylindrical marginal wall 32, the cylin 
drical baffle member 40 and the inner cylindrical 



4. 
low weir providing member 43 all have the same 
angular oscillating movement imparted thereto 
as that which is imparted to the funnel-shaped 
member 23, and thereby to the flow constriction 
plate 23, 
The central section f of the flow constriction 

plate 24 is solid or imperforated except for the 
central discharge opening 53 provided for the 

5 
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fractionating or classifying zone (32 of the clas 
sifier. 

In the instance of certain pulps very fine solids 
of heavy specific gravity pass downwardly 
through the orifice portions of the constriction 
plate into the underlying space or hutch compart 
ment. This particularly has reference to parti 

down paSSage of the heavier larger solids, to wit, 
the sands or concentrate which are discharged 
therefron into and downwardly, through a die 
pending sands discharge pipe or conduit 55. 
The inner cylindrical member or low solids 

Overflow providing plate 43 has a relatively wa 
ter-tight bolted connection with the central sec 
tion 47 of the flow constriction plate whereby a 
Sands receiving space is provided at (39. The 
pipe or conduit 55 has a water-tight connection 
at 56 to the imperforated central section 4 
whereby there is avoided the leakage of pressure 
water from the hutch compartment 25 into the 
Sands receiving space 49. The pipe or conduit 55 
passes downwardly through the novable main 
bearing 27 and is provided whereby sands can 
freely pass from the sands receiving space 49 to 
a region outside of or remote from the classifier. 
Suitable provision is made, to wit, such as is ac 
complished by packing material as at 5 for pre 
venting the outflow or escape of pressure water 
from between the exterior of the conduit-55 and 
the movable bearing 2 through which it ex 
tends. 

It has been pointed out that the liquid-solidis 
body undergoing treatment is defined as to its 
Outermost marginal limits by the cylindrical 
marginal wall 32. As to its innermost limits it 
is defined by the cylindrical baffle member $6. 
The members or parts 32, 24 and 40 just referred 
to delineate or outline the space or zone which 
has been designated as 42 and which has herein 
been referred to as the classifying zone. In this 
Zone there is maintained a liquid-solids body of 
constant volume but in which the specific gravity 
or effective hydrostatic pressure head at the bot 
ton is changeable as according to changing rates 
of feed, differences in types of pulp supplied, or 
even other operating conditions which may be 
experienced as the process continues. 
A feeding means for the pulp to be treated com 

prehends a small hopper 50 which is supported 
through the medium of horizontally-spaced legs 
5? extending upwardly from a horizontal feed or 
pulp distributing plate 52 that is secured to the 
upper end of the cylindrical baffle member 40 as 
by means of angle irons or brackets provided at 
53. The outer edge portion 54 of this distributing 
member 52 is preferably at or proximate the nor 
mal surface level of the liquid-solids body in the 
classifier whereby the pulp dropping or plunging 
therefrom for classifying treatment is discharged 
into the liquid-solids body without creating un 
due disturbance therein. 

Reference has heretofore been made to the fact 
that the chamber 25 below the construction plate 
24 and within the funnel-shaped member 23 may 
be referred to as a hutch compartment. 
same compartment 25 may be referred to as a 
pressure chamber wherein water is received that 
is supplied thereto through the medium of a tu 
bular flexible connection provided at 59. 

During the normal functioning of the machine 
water is supplied under pressure through this 
connection and forcibly upflows from the con 
striction plate into the lower portion of the liq 
uid-solids body which is maintained within the 
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cles of relatively heavy material such as gold. 
These hutch products are obtainable from said 
compartment because of a passageway 58 lead 
ing downwardly through the movable bearing 
member 2 and may be collected therefrom 
through the medium of a flexible connector pro 
vided at 59. 

Classifier of Fig. 4 
The form of apparatus typically illustrated by 

Fig. 4 follows the principle of construction al 
ready described in connection. With the form of 
apparatus illustrated by Figs. 1 to 3 inclusive but 
certain differences as to specific features there 
of Will be apparent from that which follows: 
According to the form of Fig. 4 there is em 

ployed the funnel-shaped hutch member 23 that 
is mounted on the flange portion 29 of a movable 
bearing member 6A, which is normally mounted . 
on a stationary main bearing as 26 of Figs. 1 to 
3 and in the same manner that the correspond 
ing movable main bearing 2 of Figs. to 3 is 
mounted. This hutch member also carries an 
apertured flow constriction plate 62 and an out 
ermost cylindrical wall 63 above the plate, all of 
which are suitably secured together as by bolts 
after the manner of the similarly shaped parts of 
the apparatus shown in Figs. 1 to 3. Water is 
Supplied under pressure as by the flexible con 
nector 59 to the interior portion or hutch com 
partment which is within the funnel-shaped 
member 23 and below the flow constriction plate 
62. In the instance of the form of Fig. 4 the cy 
lindrical member 63 which extends upwardly 
from the perforated plates has associated there 
with a vertically-adjustable cylindrical member 
83 that is constructed so as to provide a vertical 
ly-positionable overflow weir 64. This weir 6á is 
Sometimes referred to as a low solids overflow 
weir and is at an elevation lower than that of 
the higher or slimes overflow weir 66. The cylin 
drical member 83 has vertically-extending slots 
or openings 84 for receiving bolts 85 thereby pro 
viding a construction arrangement by Which ver 
tical adjustment for the low Slimes overflow Weir 
64 can be realized. The exterior of the position 
able cylindrical member 83 is such as to substan 
tially fit the interior of the outermost cylindri 
cal wall 63 and when secured in place by the bolts 
85 in effect becomes an extension or part of the 
marginal wall of which the outer cylindrical 
member 63 constitutes a part. 
A second cylindrical member 65 which is in 

wardly and concentrically disposed with respect 
to the cylindrical member 63, is fixedly secured 
to the latter through the medium of horizontally 
spaced brackets or supports 60 whereby it is fix 
edly positioned with respect to the cylindrical 
member 63 and the underlying constriction plate 
62. This second cylindrical member 65, however, 
extends to an elevation higher than that of the 
outer cylindrical member 63 and is provided at 
and along the upper margin thereof with an over 
flow weir 66 which is sometimes herein referred 
to as a high slines overflow weir. From the 
drawings it will be noted that the slimes overflow 
weir 66 is at an elevation higher than that of the 
Solids overflow weir 64. The cylindrical member 
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65 extends downwardly to regions proximate the 
perforated plate, in fact, it is feasible to extend 
parts thereof all the way down to said perforated 
plate. However, there are provided or left in or 
below the lowermost portion thereof Solids dis 
charge area or passageways 67 leading from the 
lower portions of the interior section providing 
the classification zone 68 to the exterior of the 
classifying space, or what is the same thing, to 
a region 75 that is exteriorly located with respect 
to the liquid-solids body that is maintained in 
the classifying zone 68. The cylindrical wall 65 
marginally defines the outermost limits of clas 
sifying space wherein the liquid-Solids body is 
located while undergoing the fractionating treat 
ment. 
The apertured flow constriction plate 62 has 

connected thereto a small innermost cylindrical 
construction or column 69 concentric with the 
marginal cylindrical wall 65 just referred to. 
This smaller cylindrical member or column con 
stitutes a support at the upper portion of which 
there is carried a feed distributing plate 70 which 
in turn supports a feed hopper construction 7 
similar to that employed in connection with the 
form of apparatus shown in Figs. 1 to 3. In the 
instance of the construction of Fig. 4 the movable 
bearing member 6 is provided with only one 
opening extending downwardly therethrough, 
namely, opening 72 for the delivery therethrough 
of the hutch products and from which there ex 
tends a flexible hutch delivery pipe or conduit 74 
that is connected by coupling 73 to the lower end 
of the movable bearing member 6. 

Operation of the apparatus 
The expression “pulp' as employed herein im 

plies any liquid containing suspended solids of . 
different sizes of which the larger sizes are more 
readily settleable than are the smaller sizes. This 
expression may also comprehend liquid contain 
ing suspended solids of which some are of a type 
that are more readily settleable than others be 
cause of a difference in the specific gravity of the 
solids, or it may include suspended Solids some 
of which have different specific gravity from 
others and some of which have different sizes as 
compared with others with the result that Some 
of the solids are readily settleable while others 
are less readily settleable. Pulp also includes 
that which is known as metallurgical pulp. It 
may include that which is a suspension of sand 
and fine clay. It may be a metallurgical type of 
pulp of which there are fine solids not readily 
settleable, of which there are coarse solids that 
are readily settleable and of which there are 
other solids in very fine Sub-division or of Small 
particle size which are more readily settleable 
than the large Solids because of their much 
greater specific gravity as compared with that of 
the larger but less readily settleable solids. An 
instance of this is realized by the small gold par 
ticles in metallurgical gold bearing pulp. 
The material to be treated may be in relatively 

dry form but when acted upon for classification, 
it must be in the form of liquid-solids mixtures 
or suspensions. The process hereof is one in 
Wolving the separation of suspended solids by a 
hydraulic classifying operation into the more 
readily. Settleable and the less readily settleable 
groups with the line of demarcation between the 
groups being controllable at will. In starting 
the operation, there is first established a liquid 
solids body or suspension within a liquid-holding 
or classifying zone of the classifier. This com 
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5 
partment is marginally defined by a cylindrical 
wall of the classifier that has associated with it 
a perforated flow constriction plate that defines 
the lowermost limits of the liquid-Solids body. 
The cylindrical baffle member 40 of Figs. 1 to 3 

or the cylindrical central column 69 of Fig. 4 
constitutes inwardly disposed members circular 
in cross section that in effect define the inner 
most limits of the classifying zone and of the 
liquid-solids body within said classifying Zone. 
Thus in each form, the classifying zone or area. 
for the maintained liquid-solids body is Con 
prised within the space between the Concentric 
marginal body-defining wall on the one hand and 
the cylindrical structure defining the innermost 
limits of the liquid-Solids body on the other 
hand. This classifying zone and its liquid-Solids 
body is defined as to its lowermost limits by the 
flow constriction plate whose apertures or dis 
charge orifices are directly below the liquid-solids 
body. 
Assuming that a liquid-solids body or suspen 

sion has been established within the classi 
fying compartment and that the flow constriction 
plate is being reciprocated or OScillated so as to 
maintain the mobile Suspension characteristics 
for the solids within the liquid-solids body, then 
during the normal operation of the machine, 
there is provided a continual supply of water 
under pressure into the hutch compartment so 
that it can flow upwardly through the orifices of 
the constriction plate and enter in the form of 
jets the lowermost portions of the liquid-solids 
body. The mechanism for imparting horizontal 
Oscillating movement to the flow constriction 
plate continues in operation. The repetitive back 
and forth movements of the horizontal constric 
tion plate cause a tangential type of engagement 
between it and the heavier or settled solids in the 
liquid-solids body as they drop or settle into con 
tact therewith, with the result that there is a 
slight oscillatory movement imparted to these 
Solids, of decreasing intensity with increasing 
distance from the plate so as to cause a rela 
tive movement of adjoining planes and a mu 
tual rolling effect all resulting in imparting to 
the Solids individual as well as group mobility. 
This mobile state or condition will continue to be 
maintained even though the supply of water un 
der pressure should be temporarily cut off and 
even though there is no pulp feed being intro 
duced into the classifier. Assuming, however, 
that water is being supplied under pressure to 
the hutch chamber so that it flows upwardly 
through the orifices as jets into the liquid-solids 
body and assuming that no feed is being intro 
duced into the machine at that particular time, 
then practically the sole result will be upflow 
and Outflow of liquid with only a relatively small 
amount of fines therein to and past the high 
slimes weir. There will be no appreciable out 
flow of Solids past the low weir because there is 
a substantial quantity thereof at the delivery 
side of tile Solids discharge area or openings, as 
4 of Figs. 1 to 3 and ahead of the low solids 
Overflow weirs provided as by weir or weirs 45 of 
the same figures. Such collection of the heavier 
settleable solids outside of the classifying Zone 
is sufficient to impart a relatively constant den 
sity to the outside liquid-solids mixture compris 
ing the same and thereby there results a rela 
tively predetermined constant back pressure that 
continuously functions to oppose the outflow of 
solids or liquid from the bottom of the body 
to the regions outside of the classifying zone, 
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to wit, through the discharge openings or area 
4. leading from the classifying ZOne. 
Now assuming the case winere the Supply of 

pulp is relatively continuous, the pulp is contin 
ually fed from the hopper over the distributing 
plate where it is suitably discharged into the 
classifying zone. Under such conditions there 
is an accompanied loading of Solids into the 
liquid-solids body with the result that there is 
an increase in density of the entire liquid-Solids 
body within the classifying ZOne and a Consequent 
increase in hydrostatic head of the naterial at 
the bottom or lower portion of the liquid-Solids 
body in said ZOne. The upflow or pressure Water 
through and from the orifices of the fiOW Con 
striction member. and thence into the liquid 
Solids body has not been interrupted and the 
mobile characteristics of the body are continued 
and maintained because of the Oscillatory move 
ment which is continuously imparted to the flow 
constriction member. This results in the con 
tinual or ever-changing position of the Solids in 
the nobile mass within the liquid-solids body 
whereby the finer particles of the solids are re 
leased and passed upwardly and ultimately out 
wardly as fines suspended in the liquid overflow 
ing the high slimes Weir. At the same time be 
cause of the increase in density and consequent 
increased hydrostatic pressure the pressure at 
the bottom of the bed becomes sufficient to over 
come the constant back pressure or liquid bal 
ance whereby there can and does follow an out 
flow of the sands, settled solids, or concentrate 
as they may be called, into and through the 
solids discharge area or openings as £3 of Figs. 

to 3, or 67 of Fig. 4, and whereby some of the 
solids which have heretofore passed the discharge 
openings or area, will be elevated to a position 
whereby certain quantities can be hydraulically 
transferred over the vertically-positionable low 
solids discharge weirs provided as at 65 in Fig. 3, 
or by the relatively continuous vertically-posi 
tionable low solids discharge weir 64 of Fig. 4. 
The solids which are thus discharged past the 
low discharge weir 45 of Fig. 3 are received 
within the space 49 which is immediately over 
the central section. A of the flow constriction 
plate 24. From the Sands receiving space is the 
discharged Solids, sands or concentrates pass 
downwardly through sands discharge tube or 
conduit 55 and ultimately from the classifier. In 
respect to the process and apparatus hereof the 
following features will be noted: 
The proceSS involves the establishment of a 

liquid-solids body which is peripherally defined 
preferably by a cylindrical marginal wall, and 
which is defined as to its lowermost limits by 
a constriction plate having openings leading up 
Wardly therethrough which are distributed rela 
tively uniformly throughout the area immediate 
ly underlying the liquid-solids body. The flow 
constriction plate is actuated so as to maintain 
mobile characteristics of the settled sands mass 
established in the lower portion of the body. The 
position of the sands in the body or mass is 
continually or ever changing relative to each 
other due to this back and forth repetitive nove 
ment of the constrtion plate and the ever 
changing position of the sands is further aided 
by the water upflowing into the lower portion 
of the liquid-solids body. There is a constant 
outflow of slimes, to wit, liquid with fine or 
less' readily settleable solids suspended therein, 
over a high slimes overflow and a relatively si 
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concentrate particularly when the density or hy 
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drostatic head within the body is sufficiently great 
to force the sands or settled solids outwardly 
through discharge area, provided therefor against 
a constantly maintained back pressure. The 
constant back pressure is sufficiently great to 
insure the retention in the liquid-solids body 
of the mobile characteristics thereof even when 
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there has beer a cessation of feed thereto. There 
is a hutch compartment or receiving space below 
the apertured constriction plate. There is pro 
vided means for removing from the hutch com 
partment or chamber such products or fine solids 
as may have been passed downwardly through 
the flow discharge openings or orifices of the 
constriction plate incident to the normal func 
tioning of the machine. The constriction plate 
has imparted an oscillatory or reciprocatory mo 
tion thereto. The action or movements imparted 
thereto are relatively light and fast and are not 
of a character to impart more than a local move 
ment or horizontal shearing type of action to the 
lowermost portion of the liquid-solids body as 
a whole with the result that the upper portions 
of the liquid-solids body remain at a uniform 
level in a relatively quiescent State in So far as 
the reciprocating movements of the constriction 
plate or member are involved. The horizontal 
reciprocation of the flow constriction member 
or flow constricting member, as it may be called, 
also effects a shearing action on the liquid up 
flowing therefrom; it serves as a flow distribu 
tion or flow distributing member whereby the 
upflowing liquid is disposed relatively uniformly 
within and throughout the solids of the liquid 
solids body, all of which aids in eliminating 
and avoiding pulp banks, dead spots, local boil 
ing or pot holes in the liquid-solids body. The 
portion of the structure which defines the inner 
and outer margins or limits of the liquid-Solids 
body are cylindrical or circular in cross section 
and are concentric with respect to each other 
and with the axis about which they oscillate. 
Reliance is made upon the physical phenomena 
that even though the circular body-defining 
members have repetitive back and forth nove 
ment they do not impart or allow any lateral 
viz., horizontal-bodily movement of the liquid 
solids body contained therein and that in sofar 
as their movements are involved the liquid-Solids 
body as a whole remains relatively stationary. 
For this reason these cylindrical members which 
define the innermost or outermost limits of the 
liquid-solids body may be referred to and de 
scribed as so mounted and of a character that 
they hold the liquid-solids body in and restrain 
it against any lateral bodily movement even 
though the apertured flow constriction member 
or plate underlying the body has repetitive nove 
ment imparted thereto. 
The upflow of liquid under pressure from the 

flow distributing openings of the constriction 
plate into the lower portions of the body of liquid 
overlying the constriction plate must be in quan 
tities and at velocity rates for realizing the classi 
fying and fractionating operation and it must 
be sufficiently low to avoid pot holes or boiling 
in the body. The arrangement of the flow dis 
tributing openings in the constriction plate is 
preferably practically uniform throughout more 
particularly that portion of the flow distributing 
member which is immediately, below the liquid 
solids body in the classifying zone and the rept 
titive movement of the flow constriction plate 

multaneous or consequent outflow of sands or 75 is for the purpose of effecting an intimate dis-, 
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persion of the upflow liquid in and throughout 
the solids of the liquid-solids body and for im 
parting and maintaining the mobile character 
istics of the mass of heavier settled solids and 
the liquid containing the same whereby they 
automatically hydraulically pass from the inte 
rior of the classifier zone to the exterior thereof 
against the constantly maintained back pressure 
as and when the hydrosatic head or pressure 
within the classifying zone is sufficiently great 
incident or consequent to the feeding of pulp 
to and loading of the liquid-solids body particul 
larly with the more readily settleable type of 
solids. The upflow of liquid from the perforated 
plate into the liquid-Solids should be at a rate 
Sufficient to place the fines in the upper portion 
of the bed in hydraulic teeter while there is a 
hindered settling condition in the lower portion 
of the bed when the solids settling through the 
teeter zone assume a crowded but mobile state. 

I claim: 
1. In the classifying of pulp solids containing 

Sands and finer or lighter solids, the method 
comprising feeding the pulp to the upper portion 
of a liquid-solids bed, which portion is in hydrau 
lic teeter, marginally defining said bed against 
lateral bodily movement, defining the lowermost 
limits of said bed by a constriction plate having 
a level upper surface and having numerous liquid 
discharge orifices disposed substantially through 
out the area, thereof that is immediately below 
the marginally defined bed, providing a Solids 
discharge area leading from the lower portion 
of said bed to regions spaced therefrom, contin 
ually passing liquid under pressure from the 
liquid discharge openings of said constriction 
plate upwardly into the bed at uniform relatively 
non-pulsating velocity rates sufficiently high for 
the classifying or fractionating operation but 
below rates apt to create eddying therein, avoid 
ing imparting repetitive vertical movements to 
said constriction plate but continually imparting 
to said constriction plate repetitive horizontal 
movements of relatively limited range whereby 
the settled solids of the bed as well as the teeter 
ing solids thereof constitute a mobile mass, Over 
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fiowing as slimes liquid with certain of the lighter 
or finer settleable solids therein marginally from 
the normal level of the liquid, imposing a rela 
tively yieldable but maintained back pressure 
constantly acting in opposition to the outward 
passage of sands into, through and from the 
solids discharge area and functioning to prevent 
outward passage of sands except when automati 
cally overcome by that sufficiency of outwardly 
directed pressure which follows consequent to the 
feeding of pulp during the normal performing of 
the process whereby to avoid any excess accumu 
lation of sands within the bed. 

2. In operative combination in a continuous 
classifier for fractionating pulp embodying 
readily settleable sands. and solids that are less 
readily settleable, a container for a mixed liquid 
solids body including inner and outer body de 
fining annular walls and a bottom flow distrib 
uting member with flow discharge orifices dis 
tributed throughout the area immediately under 
lying said body which is located so that it sur 
rounds the inner annular Wall and which is nar 
ginally limited by the outer marginal wall, means 
for supplying water under pressure to the under 
side of said flow distributing member for forcible 
delivery upwardly into and from said flow dis 
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distributing member repetitive horizontal move 
ments to further the distribution of water within 
the bed and for imparting movements favorable 
to the maintaining of the settled solids in the 
body in a motile state and at the same time. 
avoiding imparting to the flow distributing mem 
ber any repetitive up and down movement 
whereby to avoid bodily raising or lowering of the 
mixed liquid-solids body, a high slimes weir 
functioning at constant elevation that is the same 
as the normal operative level of the body and over 
which liquid with lighter solids suspended therein 
continually pass as effluent from the classifier, 
and Settled solids outflow means including a 
Sands passageway and a sands overflow Weir nor 
mally functioning at constant elevation lower 
than that of the slimes weir whereby sands in 
Said passageway offer constantly acting back 
preSSure against which sands move and outflow 
as they accumulate during the normal feeding of 
pulp to the body to overcome the continuously 
acting back pressure, the back pressure being 
Sufficient to insure retention of enough sands in 
the body to maintain an individually mobilized 
maSS of Settled sands in the body. 

3. In Operative combination in a continuous 
classifier for fractionating pulps bearing sus 
pended Solids in the form of readily settleable 
Sands and finer Solids which are less readily set 
tleable, means providing a circular wall for mar 
ginally confining a mixed liquid-solids body and 
for retaining said body against lateral bodily 
movements, a horizontally-movable constriction 
plate providing a level upper surface of constant 
elevation disposed below said wall so as to define 
the lowermost limits of the body and provided 
with flow-discharge orifices immediately below 
the body, means for supporting the flow con 
striction plate whereby it can have imparted 
thereto repetitive horizontal oscillatory move 
ments about a vertically-extending axis concen 
tric with the circular wall and without having 
bodily up or down movements for thereby avoid 
ing any bodily raising and lowering of the mixed 
liquid-Solids body incident to such repetitive 
movements, feeding means by which incoming 
pulp is continuously delivered and distributed to 
the upper portion of the body, means associated 
With the flow constriction plate disposed at the 
underside thereof for providing a pressure cham 
ber adapted to receive hutch products passing 
thereto downwardly through the apertures of 
the constriction plate, means for continuously 
Supplying hydraulic water under pressure into 
the chamber and therefrom upwardly through 
the Orifices of the plate into the overlying liquid 
body and under pressure sufficient to maintain 
the upper portion of the body in teeter, marginal 
outflow means having a circular high overflow 
Section that rises to the normal operative sur 
face level of the body while concentric with re 
spect to said vertical axis and by which liquid 
with certain of the finer solids continually pass 
as slimes from the body, means for horizontally 
oscillating the constriction plate relative to the 
liquid body for thereby furthering the distribu 
tion of water into and through said body which 
is normally ever changing and - for imparting 

70 
tangential movement to the settled solids im 
mediately over and which from time to time may 
engage the upper surface of the flow constric 
tion plate, solids-discharge means leading from 
the lower interior portion of the body-holding 
Section and provided with a baffled circular 6W 

charge orifices, means for imparting to said flow sands overflow weir of normal constant eleva 
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tion and concentric with said vertical axis for 
permitting the automatic outflow of heavier 
Solids from the lower portion of the liquid body 
consequent to increase in the density of the body 
incident to the continuous feeding of pulp to 
the body, and means for passing hutch products 
from the lower interior portion of said pressure 
chamber. 

4. A continuotis classifier for metallurgical pulp 
and the like comprising in operative combination 
a container functioning at a constant elevation 
for a maintained liquid-solids body having circu 
lar confining. Walls with a marginal slines over 
flow weir at the upper portion thereof normally 
functioning at constant elevation and a botton 
constriction plate with flow discharge orifices dis 
tributed throughout the area immediately below 
the body within said circular confining Walls and 
also normally functioning at constant elevation, a 
casing member providing a hutch compartment, 
therein at the underside of the constriction plate, 
Supporting bearings by which the container is 
Supported to permit oscillatory movement of 
limited arcuate range in horizontal paths about 
a Vertically-extending axis but so that no 
Vertical movement is imparted to the containers, 
means for Supplying water under adjustable 
pressure to the interior of the hutch compartment 
and for thereby forcibly delivering Water into the 
flow discharge orifices and upwardly therefron at 
relatively uniform flow rates and in a manner 
whereby pulsated delivery is avoided, means for 
inparting horizontal oscillatory movements to 
Said container, and settled solids discharge means 
providing an outflow passage leading from the 
lower interior portion of the container and hav 
ing a settled solids Overflow weir normally at con 
stant elevation and at elevation lower than that 
of the slimes overflow weir. 

5. An apparatus of the class described compris 
ing in operative combination a liquid holding 
Structure embodying an apertured horizontally 
extending flow constriction and distributing 
member, means for imparting reciprocatory hori 
Zontal movements thereto without imparting up. 
or down movements thereto, means for supplying 
Water for delivery constantly and relatively uni 
formly upwardly through the apertured portion 
of the member into the region immediately above 
the Sane, a marginal wall extending upwardly to 
a point above the apertured member and provid 
ing with the latter a classifying space wherein a 
liquid-Solids body is located and normally main 
tained while undergoing treatment for the frac 
tionating of the solids into different groups of 
fines and Sands and which marginal wall is dis 
posed so as to hold said body against lateral 
bodily displacement, a fines overflow weir of nor 
mal constant elevation that determines the nor 
mal level of the liquid body which is laterally con 
fined by the marginal wall, and means leading 
upWardly from the lower portion of said liquid 
Solids body and providing a sands overflow weir 
of normal constant elevation and disposed at an 
elevation lower than that of the first mentioned 
Weir whereby as the apparatus normally func 
tions Sands will be hydraulically passed from the 
lower portion of the body and ultimately will be 
delivered over the lower sands overflow weir. 

6. The process of classification comprising feed 
ing a stream of solids in liquid suspension to a 
pool having a classifying zone whose liquid level 
is fixed during normal operation by a top edge 
Weir and whose lower limit is a horizontally 
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therewith a low weir normally functioning at 
constant elevation together with a baffle disposed 
functionally ahead of the low weir adapted to 
prevent an outward passage towards the low Weir 
of liquids except such as pass under said baffle; 
continually imparting horizontal reciprocatory 
movements to the plate in a manner whereby the 
plate has repetitive back and forth horizontal 
2noVements relative to the overlying pool and in a 
manner where there is avoided imparting of any 
up or down movement to the plate; continually 
flowing over the top edge weir a selected fraction 
of Suspended solids from the zone; maintaining 
in the pool at elevation lower than that of the top 
edge weir and contiguous to the plate a bed of 
Solids in nobile Suspension; continuously effect 
ing paSSage under the baffle and over the low Weir 
a selected fraction of said suspended solids by 
Supplying to and distributing throughout the low 
er portion of the Zone relatively constant upflow 
Currents of liquid passing thereto through the 
perforations in the plate; and controlling the 
character of Solids selectively passing to the re 
spective fractions principally by the vertical dis 
tance between the elevations of the top edge and 
low overflow Weirs. 

. Classification apparatus comprising a tank, 
a substantially horizontal perforated plate divid 
ing the tank into an upper and a lower compart 
ment, the upper compartment being adapted to 
Serve as a, classification Zone for holding a pool 
of liquid having suspended solids some of which 
settle as a subnatant bed overlying the plate, feed 
means for the upper compartment, means for 
Supplying liquid under constant pressure through 
the perforations of the plate; the compartment 
below the plate being adapted to function for 
holding liquid under pressure, means for support 
ing the plate at constant elevation but which per 
nits horizontal movement of the plate, means for 
imparting repetitive horizontal oscillatory move 
ninents to the plate about a Vertically-extending 
axis, a high annular overflow Weir edge for the 
upper compartment and a low annular Weir edge 
for the lower compartment, baffle means funcan 
tionally disposed between said Weirs and extend 
ing downwardly towards the plate into a region 
proximate the low weir adapted to provide at the 
lower end thereof a transfer passageway leading 
towards the low weir while restricting flow of 
liquid from the compartment past the low Weir, 
said weirs and baffle being concentrically disposed 
with respect to the axis about which the per 
forated plate OScillates. 

8. Classification apparatus comprising a cham 
ber adapted to hold at fixed elevation and against 
bodily horizontal displacement, a classifying bath. 
of suspended solids having a boundary wall and 
a bottom that includes a perforated plate, means 
for supplying a feed of classifiable solids into the 
upper portion of the bath, a suspended fines Over 
flow edge Weir extending to the normal liquid 
level of the bath and disposed substantially nar 
ginally of the bath, means providing an upflow 
passage for sands, a sands overflow edge weir 
whose upper edge is substantially lower than that 
'of the elevation of the edge of the fines Weir, 
means for horizontally oscillating the plate for 
imparting mobility to a submerged bed of set 
tled sands in the lower portion of the bath but at 
the same time avoiding imparting vertical bodily 
movement to the plate, and means for passing 
Water at relatively constant velocity upwardly 
through the perforations of the plate and 

exteriding perforated plate having associated 75 through the mobilized bed of sands under pres 
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sure sufficient to cause classifying teeter in the 
upper portion of the bath as well as to upflow 
classified fines over the fines overflow weir while 
permitting settling of classified sands to the 
mobilized bed of sands, the differential in eleva 
tion as between the high fines weir and the lower 
sands weir controlling the height of the mobilized 
bed of sands whereby newly classified sands 
therein cause a corresponding displacement of 
sands through said passageway and over the 
sands weir. 

9. A method of classification which comprises 
maintaining at relatively constant elevation and 
against lateral displacement a classifying bath of 
Suspended Solids having a horizontally movable 
perforated plate normally maintained at constant 
elevation; distributing a feed of classifiable Sol 
ids applied to the bath substantially at the sur 
face thereof; balancing the bath Containing a bed 
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of settled solids disposed adjacent the plate with 
an adjustable height of classified sands and water 
outside of the bed; continually upflowing water at 
relatively constant but sufficient pressure through 
the perforations of the plate and through the bed 
of sands whereby to effect a classification of the 
fed solids at the desired cut of sizes in a hydrau 
lically mobilized portion of the bath above the 
bed of sands and to overflow classified suspended 
fines therefrom over and past a weir edge of rel 
atively constant elevation; horizontally Oscillat 
ing the plate relative to the bed to maintain the 
bed of sands in individually mobilized condition;. 
and continually discharging from said column be 
neath a baffle and Over a low overflow Weir of 
relatively constant elevation Sands in quantity 
equal to newly classified Sands settling to the bed 
as a result of the classification action thereupon. 
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