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1 
This invention relates to apparatus for wet 

treating ?brous substances, particularly for 
straining, classifying, dewatering, washing and 
similar treatments of liquid suspensions of ?bres, 
such as paper pulp. 
One of its objects is to provide an improved ap 

paratus for performing a vibratory method of 
wet-treating ?brous substances resulting in max 
imum output per unit area of an apertured mem 
ber forming a basic element of the apparatus. 
Another object is to provide simple and effec 

tive means for varying the pulsating pressure to 
which the suspension undergoing vibratory 
treatment is subjected, to suit different charac 
teristics of the ?brous suspension, as well as 
varying conditions of operation. 

Still another object is to utilize effectively the 
phenomena of resonance and beating in wet 
treating ?brous substances. 
The invention comprises the novel means here 

inafter fully described and particularly pointed 
out in the claims hereunto appended. 
The invention is illustrated by way of example 

on the annexed drawing in which: 
Fig. 1 shows a side elevation of a strainer ac 

cording to one embodiment of the invention. 
Fig. 2 shows a central longitudinal section sub 

stantially along line II-II in Fig. 3. 
Figs. 3 and 4 show transverse sections substan 

tially along lines III—III and IV-IV respec 
tively in Fig. 1. 

Fig. 5 shows a side elevation of a strainer em 
bodying a second form of the invention, a gear 
ing associated with the vibratory apparatus of 
the strainer being shown somewhat diagram 
matically. 

Fig. 6 shows an end elevation of said strainer 
as viewed from the right-hand end of Fig. 5. 

Fig. '7 shows a longitudinal section substan 
tially along line VII-—VII in Fig. 6. 

Fig. 8 shows a transverse section substan 
tially along line VIII-—VIII in Fig. 7. 

Fig. 9 is a side elevational view of a modi?ed 
embodiment. 

Fig. 10 is an end view partly in section of said 
modi?ed embodiment. 

Fig. 11 is a longitudinal central sectional view 
of said modi?ed embodiment. 
Referring to Figs. 1-4 the embodiment illus 

trated therein comprises generally two vats l 
and. 2 the latter of which has an apertured 
curved strainer element 3 rigidly secured thereto 
and constituting the bottom thereof. Clamped 
tothe lower marginalportion of vat 2 and to the 
upper marginal portion of vat I is a ?exible dia 
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phragm 4 permitting limited relative movement 
of vats I and 2. 
Vat l is formed with leg members 5 apertured 

at their bottom ends as indicated at 6 in Fig. 1 
forming bridge members ‘I resting against resil 
ient or elastic members 8, such as springs or rub 
ber pads united to metal plates at the top and 
bottom face of each pad, and carried by bed 
plates 9 supported by a foundation diagram 
matically indicated at I0. Resting on the top 
face of each bridge member ‘I is a second resil 
ient or elastic member I l of similar construction 
in contact with a bridge member I2 adjustably 
mounted on bolts [3 rising from bed plates 9. 
Carried by the upper ends of bolts [3 are nuts M 
by means of which the pressure exerted by bridge 
members 12 against members II and thus against 
members 8 through the agency of bridge mem 
bers ‘I may be varied at will to adjust the resil 
iency or elasticity of means 8, H and thus the 
damping of vat I when vibrated as set forth in 
the following. 

Strainer vat 2 is resiliently supported by vat i 
in a manner now to be described. 

Resting on brackets l5 laterally projecting 
from vat I are coil springs I6 compressed by 
means of washers ll slidably mounted on rods 
l8 depending from tubular members 33 passing 
longitudinally through vat 2, Threaded on rods 
[8 are nuts l9 by means of which the compres 
sion of springs It may be varied at will. Simi 
lar means comprising coil springs l6, washers I’! 
and nuts l9 are mounted below brackets l5 and 
by this means and the equivalent means above 
brackets [5 the movement of vat 2 when vibrated 
as set forth in the following may be controlled to 
some extent. As clearly shown in Fig. 3 rods I8 
have su?icient lateral play in brackets IE to per 
mit any desired lateral movement of vat 2 when 
vibrated. 
Suspended by rods I8 is a vibratory apparatus 

comprising two double bearings 20 clamped at 
opposite sides between nuts 34 threaded on rods 
I8 as may be clearly seen from Fig. 1. Jour 
nalled in said bearings are two rotary shafts 2i 
each carrying two unbalanced or eccentrically 
arranged masses 22 serving to vibrate strainer 
vat 2 when shafts 2| are rotated. In the em 
bodiment shown the rotation of shafts 2! is ef 
fected from an electric motor 23 by means of a 
shaft 24 connected to motor 23 and one of shafts 
2| by means of flexible couplings 25, shafts 2i 
being interconnected by a suitable spur gearing 
(not shown). By this means shafts 2| are ro 
tated in mutually opposite directions whereby 
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the horizontal forces from the rotating unbal 
anced masses 22 may be caused to neutralize 
each other to secure a substantially rectilinear 
vertical vibratory movement. Alternatively the 
form and inclination of the elliptical orbit of 
vibration may be varied at will by mounting un 
balanced masses 22 of different sizes on each of 
said shafts 2| to suit any requirements met in 
practice. The vibratory movement from the vi 
bratory apparatus is preferably applied to 
strainer vat 2 including strainer element 3 sym 
metrically to its center of gravity and pressure 
when loaded by the suspension to be treated and 
moving therein. 
The embodiment of my improved strainer 

above described operates as follows. 
The ?brous suspension to be treated is supplied 

to the strainer vat 2 at any suitable point, such as 
at A in Figs. 1 and 2 from any suitable supply di 
agrammatically illustrated as a launder 26 with 
adjustable outlet 2? permitting a control of the 
incoming suspension so as to maintain a suitable 
level of liquid in strainer vat 2 as indicated at L 
in Fig. 2. The suspension thus introduced tends 
to pass through the apertured strainer element 
3 which together with the body of strainer vat 
2 is caused to vibrate rapidly by means of the 
vibratory apparatus above described. This vi 
bration is effected directly mechanically from 
the vibratory apparatus While the lower vat I is 
indirectly vibrated ?rstly hydraulically from 
strainer element 3 through the agency of the liq 
uid of the suspension undergoing treatment and 
secondly mechanically byv adjustable forces ap 
plied from vat 2 over springs it, the vibration 
of vat I being possible due to the mode of re 
siliently supporting and clamping vat l by means 
of elements 8, H, l2, l3 and I4 as described in 
the foregoing. The vibration of vat I will take 
place at a considerably smaller amplitude than 
that of vat 2, due to the relatively loose coupling 
through the liquid I, the inertia of vat i and the 
damping produced by elements 8 and H. Ac 
cording to the foregoing such damping may be 
easily adjusted to control the difference-of ampli 
tude between vats l and 2 and thus the pulsat 
ing pressure produced in the liquid between said 
vats. . ' 

The liquid of suspension and accompanying 
solids passing through strainer element 3 is con 
tinuously discharged at B into a suitable re 
ceiver shown as a launder 28 provided with a tu 
bular stud 29 connected to a tubular stud 30 at the 
right-hand bottom end of vat I by means of a 
?exible tubular member 3! permitting vat 2 to 
vibrate. 
The liquid of suspension and accompanying 

solids rejected by strainer element 3 is contin 
uously discharged from vat 2 at C and received 
by launder 32. 
The embodiment shown in Figs. 5-8 differs gen 

erally from that above described in that only one ' 
vat 2 is used the bottom of which is vibrated di 
rectly from a vibratory apparatus similar to that 
described with reference to the ?rst ‘embodiment 
whereas strainer element 3 is vibrated indirectly 
through the agency of the liquid of the suspen 
sion undergoing treatment. For the remainder 
the two embodiments are generally similar and it 
appears, therefore, su?icient to describe the de 
tailed construction of the second embodiment 
merely in the respects in which it differs from‘the 
?rst embodiment, similar reference characters 
being used in all of the ?gures of the drawing to 
represent corresponding parts. . ' 
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4 
As indicated above, in the second embodiment 

the vibratory apparatus is associated with the 
bottom of vat 2 which to this end is connected to 
to the body of said vat by means of a ?exible dia 
phragm 4 clamped between upper and lower 
plates 39 and 46 respectively. Suspended from 
plate fit by means of channel irons 1%! is' the vi 
bratory apparatus the two double bearings 29 of 
which are bolted to channel irons 4| and to plate 
ill! as shown diagrammatically on the drawing. 
Vat 2 is resiliently supported from bed mem 

bers 42 by means of resilient or elastic, preferably 
replaceable members 8 clamped to vat 2 and to 
members 42 by threaded bolts 36. 
Raising from bed members 42 are standards l8 

clamped at their bottom ends to members 42 by 
nuts 43. Surrounding standards l8 are lower 
coil springs l5 resiliently supporting channel irons 
54» secured to channel irons 5i and resting on 
said springs I6 by means of washers 45. Although 
not speci?cally shown standards 48 have lateral 
play in elements ?ll-46 just as rods [8 the 
?rst embodiment have lateral play in br ets 
15. Similarly upper springs l5 surrgund st ards 18 above channel irons M- and rest agawst 

washers 136 in contact with the top face of chan 
nel irons £4. The tension of coil springs I5 may 
be varied simply by adjusting nuts £9 to suitany 
requirements met in practise as regards the Yi'. 
brations imparted to plates 39;, 459 by the vibra 
tory apparatus. 
As to the latter it may here be mentioned that 

the gearing interconnecting shafts 21 and not 
shown in the ?rst embodiment has been illus 
trated diagrammatically at 37 in Figs. .5-.7. 
As may be seen from Figs. 5 and 6 the upper 

ends of standards i8 are clamped together by 
channel irons 41 secured between nuts 48' at the 
top of standards 58. By this means nondesired, 
lateral movements of standards I8 and the ele 
ments associated therewith are prevented. Be. 
sides, channel irons 41 may be utilized to control 
the damping of vat 2 by adjusting nuts 48 where 
by elastic or resilient members, such as iron clad 
rubber pads [I may be pressed by any ‘desired 
force against brackets 59 laterally projecting 
from vat 2 as clearly shown in Fig. .6. 
As to the operation of the second embodiment 

it appears su?icient to mention that the ?brous 
suspension to be treated is supplied at A in Fig. 
7 and tends to move upwards throughraperturegl 
strainer element 3 which isicaused to vibrate rap 
idly through the agency of the liquid of thesus 
pension from elements .4, 39, ‘i0 vibrated vdirectly 
from the vibratory apparatus. The matter pass 
ing through strainer element 3 is continuously 
discharged at the top vface thereof .as indicated 
diagrammatically at B whereas the matter re 
jected by strainer element 3 ‘is continuously dis 
charged at the bottom face of element .3 as in. 
dicated-at C through bell-shaped member 5] and 
central tube 52 mounted ‘therein as may ‘be glearly 
seen from the arrows in ‘Figs. 7 and 8,. Further 
description of such discharge means appears. $1.1" 
per?uous as such ‘means forms no part of my 
invention. 7 

In the embodiment represented in Figs. 9,, .10, 
and 11, a single vat ‘til is provided which ‘ di-v 
vided by a substantiallyhorizontal‘strainer; 
ment 61 secured ‘to the vat walls. rA-?egru U _ 
phragm 62 is clamped atits-edgesibetweendipper 

and lower plates 64 and -B.5_ respectively. pended from plate 65 by securing armsl-BS, isla 
vibratory apparatus having double bearings .68. 
The vibratory apparatuscinclude's a pairofldrive 
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shafts 69 connected so-as to be driven in oppo 
site directions,_and on each said shaft is mount 

, ed a pair of eccentrically arranged masses 10,‘ 10. 
Rapid turning of the drive shafts 69 and masses 
1i] imparts to diaphragm a rapid vibration, which 
in turn is imparted to the substance contained 
in vat Hill. Gearing interconnecting the drive 
shafts is diagrammatically shown at 61. Vat 6B 
is mounted on resilient or elastic members ‘H 
which in turn rest on ?xed stationary bed plates 
72, and the vat is prevented from becoming dis 
placed by bolts ‘M, which extend through por 
tions 15 of the vat, the elastic members 'H, and 
the stationary plates 12, mounted on foundation 
13. 
On the upper edges of the vat 60 are mounted 

further double bearing members 68' which ro 
tatably mount a pair of further drive shafts 69’ 
which are geared together as diagrammatically 
represented at 57' to rotate in opposite direc 
tions. These drive shafts are each provided with 
a pair of eccentric masses ‘Hi’ which impart rapid 
vibration motion to the vat 68 when the drive 
shafts 69' are rotated. 
The vat E8 and lower plate 65 are resiliently 

interconnected by means of a set of coil springs 
‘l6 which are clamped between securing arms 56, 
mounted on lower plate 65, and washers 11 
mounted on threaded rods 79, which are con 
nected at their upper ends to brackets 80 on the 
sides of vat B0. The tension or compression in 
springs '56 can be adjusted by turning nuts 8! 
on the lower ends of rods 79. 

Electric motors 84 and 85 are shown as the 
drive means for the shafts E9, 69', respectively. 
To allow for the vibrations of the vibratory mem 
bers on which shafts 69, 69' are mounted, ?exible 
couplings 86, 85’ are interposed in the connec 
tions between the drive motors and the respective 
shafts. 
In operations the vat E0 and diaphragm B2 are 

vibrated at mutually different rates. The ?brous 
suspension enters the vat at the point indicated 
by arrow A; liquid of suspension and solids pass 
ing the strainer leave by discharge B and the liq 
uids of suspension and solids rejected by the 
discharge C. 
Although in the embodiments above described 

the two elements are assumed to be vibrated by 
means of rotary shafts supporting unbalanced 
masses it is, of course, within the scope of my in 
vention to effect the vibration by any other 
mechanical means, for instance, by eccentrics and 
pitmans positively vibrating either element, or by 
hydraulic, pneumatic, electric or magnetic means. 

It is also within the scope of my invention to 
allow either element to vibrate at more or less 
pronounced resonance to amplify the vibrations 
as desired. 
In the preferred embodiments of my invention 

the two elements are vibrated with mutually dif 
ferent amplitudes whereby the pulsating pressure 
acting upon the suspension between said elements 
may be increased or decreased simply by increas 
ing or decreasing the difference in amplitude be 
tween said two elements. By vibrating both ele 
ments directly at equal frequency but in opposite 
phase the intensity of the pressure and suction 
impulses produced in the suspension between the 
two elements in response to the vibration thereof 
may be still more increased. By vibrating the 
two elements at mutually different frequencies 
recurrent pulsations of increased amplitude may 
be obtained according to the well known phe 
nomenon of beating, such as for automatically 
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6 
cleaning the apertured element from ?brous sub-a 
stances tending to clog therein. ' - - " 

From the foregoing it may be seen that I have 
invented a new method of wet-treating ?brous 
substances resulting in many advantages. 

Before all, the output per unit area of the 
vibrating apertured element is materially in 
creased by simultaneously differently vibrating 
the opposite non-perforated element in that both 
elements then act, positively on the suspension 
undergoing treatment. 
Another advantage of my improved method re 

sides therein that suspensions of relatively high 
?brous contents may be continuously treated due 
to the more intense acting upon of the suspension 
in differently vibrating both elements. . 

Still another advantage of my invention will 
be clear when considering the 'dewatering or 
pumping effect produced in vibrating a strainer 
member having apertures presenting, unequal 
flow resistances in opposite directions, such as 
tapering apertures, such effect being dependent 
substantially on the amplitude of vibration of 
the strainer element. According to my invention 
this effect may be utilized to the best advantage 
in different treatments of the suspension. Thus, 
if dewatering to a large extent is desired this 
result may be secured according to my inven 
tion by vibrating the strainer element directly 
with suf?ciently large amplitude and controlling 
the amplitude of vibration of the second element 
indirectly vibrated, to avoid excessive pulsating 
pressures in the suspension, On the other hand, 
if dewatering to a smaller extent is desired, then 
the strainer element may be vibrated indirectly 
with relatively small amplitude and the second 
element directly with sufficiently large amplitude 
to secure the required pulsating pressure in the 
suspension. 
Although the invention in the foregoing has 

been speci?cally described in connection with 
straining of ?brous suspensions it may obviously 
be applied to other wet-treatments of such sus 
pensions, such as to classifying, dewatering or 
washing. The modi?cations of the method and 
apparatus then necessary are obvious to anyone 
familiar with the art. 
What I claim is: 
1. An apparatus for wet-treating ?brous sub 

stances, particularly for straining, classifying, de 
watering and washing liquid suspensions of ?bres, 
comprising means for supplying the suspension to 
be treated to said apparatus, a strainer vat having 
a strainer element rigidly secured thereto, a sec 
ond vat situated therebelow and connected to 
said ?rst mentioned vat by a ?exible diaphragm, 
a rigid foundation, resilient means for supporting 
said second mentioned vat from said foundation, 
resilient means for supporting said ?rst men 
tioned vat from said second mentioned vat, vibra 
tory means suspended from said ?rst mentioned 
vat and adapted to vibrate said strainer element 
and the part of said second mentioned vat mutu_ 
ally differently, so as to cause said suspension to 
partially pass through said strainer element, and 
means for discharging the part of said suspension 
passing through said strainer element at one face 
thereof and the part rejected by said strainer 
element at the opposite face thereof. 

2. An apparatus of the class speci?ed compris 
ing in combination, a foundation, a vat having a 
yieldingly mounted rigid bottom, elastic means 
for supporting said vat on said foundation, a 
screen dividing the vat into a lower chamber and 



? 
an ‘upper chamber communicating with math 
other through theori?nes of the screen, ianinlet 
for -‘a suspension of ‘?brous ‘material ‘leading to 
said lower chamber, ‘an outlet for *?ner ‘?brous 
material leading irom said upper rohamber, an 
outlet ‘for 'ooar's'erima‘te'rial leadingifrom the lower 
chamber, springs for ‘resiliently supporting the 
bottom of the vat, and vibratory means connected 
to the bottom of the vat for effecting a positive 
vibration of the'bott‘om and due to the resilient 1o 
mounting of the vat a vibration'of ‘the bottom and 
the screen alta di?erent amplitude than that of 
the vvibration of the bottom so as to effect 1a .pulsa 
tory pressure-in the "suspension between the 'bot 
tom and ‘the '‘ screen. 

3. In aim-apparatus as claimed in 'c1aim'2,'the 
‘further 'fe'ature‘that additional vibratory ‘means 
are i-provided-in connection with the v'vat foriiposi 
tivelyic‘ontrollin'g the'amplitude of the vibration 
‘of the's'creen with relation to thatof the ‘bottom. 20 
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