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[5 7] ABSTRACT 
A draining device for a paper making machine includ 
ing a longitudinal sieve which carries a slurry of paper 
material, a rotatable draining roller, at least one fur 
ther roller, a pair of register rollers disposed with one 
on each side of the draining roller, and an endless 
sieve belt. The draining roller has a sieve-type outer 
surface. The endless sieve belt extends over the drain 
ing roller and the further roller and moves over these 
rollers at the same linear velocity as the longitudinal 
sieve. The endless sieve draining belt extends approxi 
mately parallel to the longitudinal sieve between the 
register rollers. 

22 Claims, 8 Drawing Figures 
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ENDLESS SIEVE BELT DRAINING DEVICE FOR 
PAPER MACHINES 

BACKGROUND OF THE INVENTION 

The present invention relates to a draining device, 
particularly for a paper making machine which in 
cludes a rotating draining roller with a sieve-type outer 
surface disposed above a longitudinal sieve screen 
which carries a slurry of paper material and moves over 
register rollers disposed with one on each side of the 
draining roller. 7 

In a known draining device, the outer surface of the 
draining roller is provided in the form of a sieve so that 
the draining roller acts directly on the slurry of paper 
material as it passes the roller. The period of its action, 
however, is relatively short due to the relatively high 
operating speed of modern paper machines and the 
necessarily limited diameter of the draining roller. 
Moreover, the period of action can be varied only 
slightly by changing the diameter of the draining roller 
since there are practical limits to the extent to which 
the diameter of the draining roller can be increased. In 
practice, the path over which the draining roller acts on 
the slurry of paper material on the longitudinal sieve is 
30 to 50 mm long in the direction of the longitudinal 
sieve, with a speed of the longitudinal sieve of from 100 
to 1,000 m/min. The action time of the draining roller 
thus lies between 0.03 and 0.003 seconds for a path of 
action of 50 mm. However, because such a short action 
time exists in a machine with such a known draining de 
vice, a speed of 1,000 m/min is not feasible. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a draining device which permits higher speeds 
in paper making machines due to its longer action time. 

It is a related object of the present invention to pro 
vide a draining device in which the higher speeds are 
achieved without a corresponding increase in the diam 
eter of the draining roller. 

It is another related object of the present invention 
to provide a draining device in which the surface of the 
endless sieve belt employed is maintained substantially 
wrinkle free. 
These and other objects are accomplished according 

to the present invention by the provision of a draining 
device composed of an endless sieve belt which passes 
over the draining roller and at least one further roller 
and moves with a linear velocity which is equal to that 
of the longitudinal sieve. The endless sieve belt is partly 
disposed between the register rollers so that it is ap 
proximately parallel to the longitudinal sieve in the re 
gion where they cooperate. 
With this construction, the diameter of the draining 

roller becomes almost of no signi?cance and with an 
appropriate arrangement of the draining roller and the 
further roller, long‘paths of action for the draining de 
vice can be obtained. Thus it is possible, with a simulta 
neous improvement in the surface regarding compres 
sion and equalization of the slurry of paper, as in the 
known paper machines, to obtain greater operating 
speeds for the paper making machines. Moreover, the 
space requirement for the apparatus of the present in 
vention is no greater than that for the known draining 
devices. 
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Sieve bands arranged above the longitudinal sieve of 

a paper making machine are known per se, but are used 
to produce an entirely different effect, such as to form 
sheets and not as a draining device. Moreover, these 
known overhead sieve bands are driven in a direction 
opposite to the direction of movement of the longitudi 
nal sieve and do not ?atly contact the paper. 

In draining devices of the type to which the invention 
relates, it is difficult to guide the longitudinal sieve be 
tween the register rollers so that it is level over a long 
path and the endless sieve belt should preferably be 
guided at least almost parallel to the longitudinal sieve. 
Therefore, it is proposed to let the endless sieve belt 
move approximately parallel to the longitudinal sieve 
from the point of contact of the draining roller with the 
slurry of paper material to the point of contact of the 
longitudinal sieve with the register roller following in 
the direction of movement of the longitudinal sieve. In 
this way there results by far the best parallel guidance 
of the longitudinal sieve and the endless sieve belt over 
the longest possible path between the register rollers. 
With this arrangement, the further roller for the endless 
sieve belt, which is disposed behind, or downstream of, 
the draining roller, lies directly above, or preferably be 
hind, the second register roller and at a vertical dis 
tance above the longitudinal sieve. In the latter men 
tioned disposition of the further roller the endless sieve 
belt and the longitudinal sieve which extend beyond the 
area of contact of the longitudinal sieve and the register 
roller following in the direction of movement of the 
longitudinal sieve form an angle of no more than 10° 
therebetween. This disposition is more advisable and 
offers further advantages for the invention. 
For the sake of, inter alia, better accessibility, the fur 

ther roller which is spaced above the longitudinal sieve, 
rather than the draining roller, is provided with a drive 
which operates in synchronism with the drive of the 
longitudinal sieve, the further roller being spaced 
above the longitudinal sieve. By synchronism is meant 
that the further roller drive is such that the linear veloc 
ity of the endless sieve belt is equal to the linear veloc 
ity of the longitudinal sieve. 
Another advantage is realized by providing the fur 

ther roller of the endless sieve belt in a known manner 
with helical grooves starting from its center in order to 
prevent wrinkling of the rotating endless sieve belt. 
For the same reason it is also advantageous to tension 

the endless sieve belt. This could be achieved by adjust 
ing the spacing between the draining roller and the fur 
ther roller. Although the distance adjustment is advan 
tageous, it is still possible for the endless sieve belt to 
wrinkle in the longitudinal direction. To counteract this 
tendency, it is proposed accordingv to one preferred em 
bodiment of the present invention to provide the end 
less sieve belt with elastic guide belts extending longitu 
dinally along its lateral sides. These guide belts are 
adopted to move in guide grooves situated at the axial 
ends of the draining roller and the further roller. Thus, 
the endless sieve belt can be tensioned longitudinally 
by adjusting the spacing of the two rollers from one an 
other and/or tensioned transversely because of the en 
gagement of the guide belts in the guide grooves. With 
such a positive guidance of the lateral edges of the end 
less sieve belt, formation therein of longitudinal wrin 
kles is reliably prevented. 
The apparatus for effecting the distance adjustment 

can be of a simple construction, for example a setting 



3 
gear can be provided. Another possibility for effecting 
the desired tensioning of the endless sieve belt in a 
structurally simple manner is to provide discs or wheels 
which are axially displaceable with respect to the drain 
ing roller and further roller under the action of springs, 
hydraulic or pneumatic cylinders or the like, and to 
provide these discs or wheels with the guide grooves. 
The endless sieve belt can be tensioned particularly 

easily if it is a bias cut fabric, preferably a metal wire 
screen consisting in particular of bronze or stainless 
steel. For the embodiment in which the endless sieve 
belt is tensioned via the axial displacement of the guide 
belts by guide grooves, a plastic screen can also be 
used. 
Draining devices of the type under consideration 

must be cleaned while in operation. This is effected by 
means of pipes from which a water jet or steam jet is 
emitted. In the known draining device however, the 
water jet is de?ected from the draining body and its re 
moval causes additional problems. Furthermore, care 
must be taken to collect the water splashed by the 
draining roller when it is lifted off the slurry of paper. 
In a preferred embodiment of the draining device ac 
cording to the present invention, both problems can be 
solved without difficulty with a single device. It is there 
fore proposed to provide within the endless sieve belt 
a collecting trough for the water splashed from the 
draining roller and to have an upper portion of the col— 
lecting trough designed to catch the water from a 
cleaning device for the endless sieve belt. These parts 
can thus be accommodated within the draining device 
of the present invention without creating any additional 
space requirement. 

It has been noted that a subatmospheric pressure de 
velops in the angular region de?ned between the longi 
tudinal sieve and the endless sieve belt where the latter 
moves out of contact with the slurry of paper. This 
pressure may become so strong, under certain circum 
stances that the slurry of paper is sucked away from the 
longitudinal sieve and pulled upwardly with the endless 
sieve belt. This problem can be solved in different 
ways, for example, a pipe from which any number of 
steam jets are emitted can be advantageously disposed 
to-direct steam jets from the top through the endless 
sieve belt and toward the slurry of paper on the longitu 
dinal sieve. It is also particularly recommendable to 
have at least the register roller which follows in the di 
rection of movement of the longitudinal sieve after the 
draining roller provided with an outer surface with 
openings and to maintain a subatmospheric pressure at 
its interior. In this way, the slurry of paper is sucked 
against the longitudinal sieve in the critical area and 
further more the desired draining effect is produced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational cross-sectional view of part 
of a paper making machine provided with one pre 
ferred embodiment of the draining device according to 
the present invention. 
FIG. 2 is a simpli?ed view, on a reduced scale similar 

to that of FIG. 1, showing one embodimentof a ten 
sioning device for tensioning the endless sieve belt. 
FIG. 3 is a cross-sectional detail view taken along line 

3-3 of FIG. 2. 
FIG. 4 is a plan view of the draining device shown in 

FIG. 2. 
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4 
FIG. 5 is a simpli?ed view, similar to that of FIG. 2 

showing another embodiment of a tensioning device for 
tensioning the endless sieve belt. 
FIG. 6 is a cross-sectional detail view taken along line 

6—-6 of FIG. 5. 
FIG. 7 is a plan view of the drawing device of FIG. 

4. 
FIG. 8 is a plan view of one embodiment of a driven 

roller for the endless sieve belt. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows a longitudinal sieve 10 on which a paper 
slurry 12 is placed for displacement in the direction A. 
The longitudinal sieve 10 moves over two register rol 
lers 14 and 16 of which one has a rubber coating 14a 
and the other has apertures 16a so that it constitutes a 
sieve roller. The register roller 16 is arranged down 
stream of the register roller 14 when viewed in direc 
tion A. In the interior of register roller 16 there is a vac 
uum box 1612 which is connected with a pump (not 
shown) to maintain a continuous subatmospheric pres 
sure therein. 
The draining device according to the present inven 

tion includes a draining roller 18, a further rubber rol 
ler 20 provided with a drive (not shown) and an endless 
sieve belt 22 which is guided over the two rollers 18 
and 20 which thus function as end rollers. End roller 20 
is situated downstream of roller 18 when viewed in di 
rection A. The draining roller 18 is provided with a 
sieve-type outer surface and both rollers 18 and 20 are 
supported on and reinforced by a tubular shaft 18a and 
20a, respectively. 

FIG. 1 also shows that the draining roller 18 in a pre 
ferred embodiment is disposed midway between the 
two register rollers 14 and 16. Moreover, the distance 
between the axes of the two rollers 18 and 20 for the 
endless sieve belt 22 is about twice that of the diameter 
of the draining roller 18. It has been found that these 
dimensions produce particularly good results. It should 
be understood however, that other dimensional rela 
tionships are possible within the scope of the present 
invention. 
The rubber roller 20 has a rubber coating 20b which 

is provided, as shown in FIG. 8, with helical grooves 
200 starting at its center and extending axially out 
wardly therefrom in opposite winding directions. These 
grooves constitute a ?rst means for preventing the for 
mation of wrinkles in the endless sieve belt 22. 
The de?ection H of the longitudinal sieve 10 between 

the rollers 14 and 16 determines the path of action B 
of the draining device of the present invention. The 
path B may be adjusted and made shorter or longer to 
adopt it to the particular operational requirements by 
a displacement of the draining roller 18. 
As can by clearly seen in FIG. 1, the path of action 

B over which the endless sieve belt 22 is practically par 
allel with the longitudinal sieve 10 is substantially 
longer than the path of action that would result if only 
the draining roller 18 were used. To insure the parallel 
ism between the sieve lfl along the path of action B 
(where the sieve 10 slopes upward), the vertical dis 
tance of the roller 18 from the sieve 10 is smaller than 
the vertical distance of the roller 20 from the sieve 10. 

According to a preferred arrangement of the present 
invention, the endless sieve belt 22 forms an angle a 
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with the longitudinal sieve 10. The angle ais substan 
tially smaller than the exit angle B formed by the tan 
gent to the point of the draining roller 18 leaving the 
surface of the paper slurry 12 and the surface of the 
paper slurry. For example, the angle a is preferably no 
more than 10°. Thus, the water drained by the sieve 
belt 22 forms a relatively ?at trajectory D, as compared 
to the parabolic trajectory C, which would be formed 
by the draining roller 18 in the prior art devices. This 
constitutes a further advantage of the device of the 
present invention. 
Since in the area where the endless sieve belt 22 de 

parts from the paper slurry 12 a subatmospheric pres 
sure would normally be produced, it is advisable to pro 
vide a pipe 30 above the endless sieve belt 22 through 
which any number of jets of steam 30’ are directed 
through the belt 22. As it may be observed in FIG. 1, 
the pipe 30 extends immediately downstream of the 
zone of contact between the roller 16 and the longitudi~ 
nal sieve 10. The jet or jets 30’ prevent the formation 
of a subatmospheric pressure and thereby cause the 
paper slurry 12 to remain with the longitudinal sieve 
10. 
A pipe 32 which emits any desired number of water 

jets 32', serves to clean the endless sieve belt 22. An 
advantage of the device according to the present inven 
tion is that the water jet 32' is directly sprayed against 
the sieve belt 22 from the pipe 32. 
To collect the Water splashed by the draining roller 

18 itself and the cleaning water from the pipe 32 a col 
lecting trough assembly 34 is provided. The collecting 
trough assembly 34 includes a lower trough portion 34a 
and an upper trough assembly portion 34b for collect 
ing the water splashed by the draining roller 18 and the 
pipe 32, respectively. The water splashed from the end 
less sieve belt 22 when the belt 22 is de?ected about 
the rubber roller 20 is collected in a collecting trough 
36. 

Referring now to FIGS. 2, 3 and 4 it can be seen that 
the transverse edges of the endless sieve belt 22 are 
provided with guide straps 22a along the longitudinal 
extent of these edges. The straps 22a are of an elastic 
material. According to one embodiment of the present 
invention, the outer ends of the rollers 18 and 20 are 
provided with guide grooves 40 within which the straps 
22a are held. In this way, the sieve belt 22 is effectively 
prevented from contracting in a transverse direction 
which contraction would produce predominantly longi 
tudinal wrinkles in the belt 22 when it is tensioned in 
a longitudinal direction. In order to longitudinally ten 
sion the sieve belt 22, a tensioning device in the form 
of a setting gear assembly is provided. The tensioning 
device effectively varies the distance between the rol 
lers l8 and 20. The tensioning device includes a set of 
bearing blocks 54 mounted at each end of the shafts 42 
and 44 of the rollers 18 and 20, respectively. The bear 
ing blocks 54 on each side of the rollers 18 and 20 sup 
port spindles 46 and 48, respectively and the spindles 
46 and 48 have oppositely directed thread sections 
which engage with threads within the aligned bores of 
their respective bearing block set. The spindle 48 can 
be turned by means of a handwheel 48a. Bevel gears 50 
are disposed at the ends of each spindle 46 and 48. The 
gears 50 mesh with bevel gears 52 of a connecting shaft 
53. The spacing between the rollers 18 and 20 is ef 
fected by rotating the hand wheel 48a in the appropri 
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6 
ate direction depending on whether the spacing is to be 
increased or decreased. 
The tensioning device shown in FIGS. 2 to 4 is partic 

ularly suited for endless sieve belts 22 made of bias cut 
metal wire screens. 
The second embodiment of a tensioning device is 

shown in FIGS. 5 to 7. Here again the guide straps 22a 
are fastened to the transverse edges of the endless sieve 
belt 22 along their longitudinal extent. To guide these 
guide straps, however, guide grooves 60 are provided 
in tensioning discs 62 which are mounted on the shafts 
42 and 44 of the rollers 18 and 20 and rotate therewith. 
The sieve belt 22 is tensioned in a transverse direction 
by means of compression springs 64. This can best be 
seen by reference to FIG. 6. 
Elements 64 may also be pneumatic or hydraulic cyl 

inders or the like. 
The tensioning device shown in FIGS. 5 to 7 is suited 

for endless sieve belts with a linear transverse seam, for 
circularly woven endless sieve belts without a seam and 
for bias cut endless sieve belts of the type shown in FIG.’ 
4 of the drawings. 

It is of course also possible to provide a draining 
drevice in which the tensioning means of both FIGS. 
2-4 and 5-7 are incorporated together along with the 
helical grooved roller 20. 

It will be understood that the above description of the 
present invention is susceptible to various modi?ca 
tions, changes and adaptations, and the same are in 
tended to be comprehended within the meaning and 
range of equivalents of the appended claims. 

I claim: 
1. A draining device for a paper making machine of 

the type having a paper slurry-carrying longitudinal 
sieve travelling over and in engagement with a pair of 
register rollers spaced from one another in the travel 
ling direction of the longitudinal sieve, one of the re gis 
ter rollers being an upstream or first register roller and 
the other being a downstream or second register roller, 
comprising in combination: 

a. a first end roller having a perforated surface, said 
?rst end roller being supported above said longitu 
dinal sieve between said ?rst and second register 
rollers, said ?rst end roller being situated at a first 
vertical distance from said longitudinal sieve and 
being at least 'partially immersed in the paper 
slurry; 

b. a second end roller being supported above said 
longitudinal sieve downstream of said second regis 
ter roller, said second end roller being situated at 
a second vertical distance from said longitudinal 
sieve, and being out of contact with said paper 
slurry, said second vertical distance being greater 
than said first vertical distance; and 

c. an endless draining sieve belt trained about said 
first and second end rollers and being driven with 
the same linear velocity as said longitudinal sieve, 
said endless sieve belt having a path of action ex 
tending from the location it enters said slurry to a 
location directly above the highest point of engage 
ment between said second register roller and said 
longitudinal sieve, said ?rst and second distances 
being so related to one another that said endless 
sieve belt extends parallel to said longitudinal sieve 
along said path of action. 

2. A device as de?ned in claim 1, wherein that por 
tion of said endless sieve belt and the longitudinal sieve 
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which extend downstream of the area of contact of the 
longitudinal sieve and the second register roller form 
an angle with one another that is greater than 0° and no 
more than 10°. 

3. A device as de?ned in claim 1, including steam jet 
generating means disposed between said end rollers 
above said longitudinal sieve and immediately down 
stream of the location of contact between said second 
register roller and said longitudinal sieve for directing 
a steam jet through said endless sieve belt into a zone 
immediately above said longitudinal sieve to prevent 
the formation of subatmospheric pressure in said zone. 

4. A device as de?ned in claim 1, wherein said sec 
ond end roller is provided on its outer surface with heli 
cal grooves starting at its center and extending axially 
outwardly in opposite winding directions from said cen 
ter. 

5. A device as de?ned in claim 1, further comprising 
means for tensioning said endless sieve belt. 

6. A device as de?ned in claim 5 wherein said ten 
sioning means includes guide grooves provided at the 
axial ends of said ?rst and second end rollers, an elastic 
guide strap at each transverse end of said sieve belt, 
each said strap moves in a corresponding guide groove 
in said ?rst and second end rollers, and setting gear 
means connected between said ?rst and second end 
rollers, said endless sieve belt is tensioned by the ad 
justment of the spacing between said ?rst and second 
end rollers by said setting gear means and the retention 
of the distance between said guide straps. 

7. A device as de?ned in claim 6, wherein said end 
less sieve belt is formed of a bias cut fabric. 

8. A device as de?ned in claim 6, wherein said end 
less sieve belt is a metal wire fabric. 

9. A device as de?ned in claim 7, wherein said fabric 
is of bronze. 

10. A device as de?ned in claim 7, wherein said fab 
ric is of stainless steel. 

11. A device as de?ned in claim 5, wherein said ten 
sioning means includes discs which are provided with 
guide grooves therein, means for displacing said discs 
in a direction transverse to the movement of the longi 
tudinal sieve, and an elastic guide strap at each trans 
verse end of said endless sieve belt, each strap moves 
in a corresponding guide groove in said ?rst and second 
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8 
end rollers, said endless sieve belt is tensioned by the 
adjustment of said discs by said means for displacing. 

12. A device as de?ned in claim 11, wherein said 
endless sieve belt is of plastic. 

13. A device as de?ned in claim 11, wherein said 
means‘ for displacing are springs. 

14. A device as de?ned in claim 11, wherein said 
means for displacing are hydraulic cylinders. 

15. A device as de?ned in claim 11, wherein said 
means for displacing are pneumatic cylinders. 

16. A device as de?ned in claim 5, wherein said ten 
sioning means includes discs which are provided with 
guide grooves therein, means for displacing said discs 
in a direction transverse to the movement of the longi 
tudinal sieve, an elastic guide strap at each transverse 
end of said endless sieve belt, each strap moves in a 
corresponding guide groove in said ?rst and second end 
rollers, and setting gear means connected between said 
?rst and second end rollers, said endless sieve belt is 
tensioned by the adjustment of said discs by said means 
for displacing and the adjustment of the spacing be 
tween said ?rst and second end rollers by said setting 
gear means. ‘ 

17. A device as de?ned in claim 16, wherein said 
means for producing said transverse displacement are 
springs. 

18. A device as de?ned in claim 16, wherein said 
means for producing said transverse displacement are 
hydraulic cylinders. 

19. A device as de?ned in claim 16, wherein said 
means for producing said transverse displacement are 
pneumatic cylinders. 

20. A device as de?ned in claim 1 further comprising 
a collecting trough for the water splashed from said 
?rst end roller, said trough being provided in the region 
enclosed by said endless sieve belt. 
21. A device as de?ned in claim 20 further compris 

ing a cleaning device for said endless belt sieve, and 
wherein said collecting trough is disposed to collect the 
water from said endless belt sieve cleaning device. 
22. A device as de?ned in claim 1, wherein at least 

said second register roller is provided with an outer sur 
face having openings therein, and has a subatmospheric 
pressure existing in its interior. 
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