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[57] ABSTRACT 

Two opposed, frustoconical rotary discs define a V 
shaped annular channel therebetween in an annular 
casing of a press. A pair of shafts, each shaft rotatably 
supporting one of the discs, are pivotally connected to 
gether by a supported pin near the apex of the channel. 
The pin is supported across an opening formed in a 
plate fixedly disposed centrally in the casing. The shafts 
extend outwardly through the casing and are ?xed to 
respective supporting yokes, each yoke having two free 
ends. One of the free ends of one yoke is pivotally con 
nected to a corresponding free end of the other yoke 
on the axial line of the pin. The remaining two ends of 
the yokes are adjustably connected together along the 
plane in which the shafts lie and these ends may be 
drawn together to selectively vary the shafts’ directions 
to thereby adjust the width of the V-shaped channel. 

12 Claims, 6 Drawing Figures 
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con'rmoous PRESS FOR nEnYpRArIoN 

BACKGROUND OF THE INVENTION 

This invention relates to a continuous squeezing ap 
paratus, and more particularly to an improvement in 
the so~called V-type squeezing press. 

DESCRIPTION OF THE PRIOR ART 

A V-type squeezing press typically includes an annu 
lar casing supported on a stationary frame, a circular 
plate ?xedly disposed concentrically in the casing, sup 
porting shafts extending from opposite sides of the 
frame to pivotally terminate in the circular plate, and 
a pair of squeezing discs mounted, one each, on the 
supporting shafts to be rotatable in the casing. The 
squeezing discs each have one sloped frustoconical 
face and are arranged such that the frustoconical faces 
confront each other; a central, flat (truncated) portion 
of each disc contacts the circular plate interposed be 
tween the discs. The radial peripheries of the discs are 
closely spaced from the inner surface of the casing. An 
annular channel of V-shaped cross-section is thereby 
de?ned between the discs. 

In earlier presses, the shafts supporting the discs ex 
tended outwardly with their axes slanted at a predeter 
mined ?xed angle relative to' each other, so that the V 
shaped channel had a ?xed maximum width at one 
point and a minimum width at a point diametrically 0p» 
posite. 
When the squeezing discs are rotated about the sup 

porting shafts and when feed material is supplied at the 
widest spaced portion of the V-shaped channel, the 
feed material is rotated with the discs while being held 
therebetween and is thereby compacted. Liquid in the 
feed material is extracted as the width of the V-shaped 
channel decreases. With ?xed-angle supporting shafts 
the compression ratio (the ratio between the maximum 
and the minimum channel width) was not changeable. 
The earlier presses were not capable of effectively 

handling a range of materials which differed in liquid 
content and slippage nature. However, the present in 
ventor proposes a continuous squeezing apparatus with 
an adjustable compression ratio, as disclosed by the‘ 
present inventor’s Japanese Patent No. 536,991. 

In that continuous press, the two inner ends of the 
supporting shafts are pivotally connected together at 
the center of the circular plate by a pin and the shafts’ 
outer ends are ?tted in guide grooves provided at both 
sides of a main frame. The shafts are fixable at selected 
positions in the guide grooves to adjust the ratio be 
tween the maximum and minimum width of the V 
shaped channel. Thus, the compression ratio of the ap 
paratus can be preadjusted at a desired value depend. 
ing upon the liquid content of the feed materials. When 
materials are pressed, counter-forces acting upon the 
?lter discs increase as the clearance between the discs ‘ 
becomes smaller, and the maximum counter-forces are 
applied at the minimum clearance. After material 
passes through the minimum clearance,.the counter 
forces rapidly decrease to nearly zero. Therefore, a 
counter-force total resultant acts upon the ?lter discs 
at a point a little lower than the minimum clearance, in 
a plane perpendicular to the shaft‘connecting pin. In 
some operations, the resultant is capable of bending the 
arm supporting the circular plate and, as a result, there 
is binding between the periphery of the ?lter discs and 
the inner surface of the casing. With an increase in the 
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2 
pressing force, the radial peripheries of the filter discs 
may be so strongly pressed against the casing that the 
discs stop rotating. 

OBJECTS OF THE INVENTION 

An object of the present invention is to provide an 
adjustable, continuous V-press which does not bind 
during operation. 
A further object is to provide means and structure 

distributing counter-forces generated in the operation 
of a vspress. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of the invention may 
be ascertained from the following description and ap 
pended illustrations in which: 
FIG. 1 is a sectional view taken along line l—l of 

FIG. 2; 
FIG. 2 is a side view of a continuous, disc-type press 

according to the invention: 
FIG. 3 is a cut-away view of the press as shown in 

FIG. 2; ‘ 

FIG. 4 is an end view of the press of FIG. 2; 
FIG. 5 is partially cut-away view of the press as 

shown in FIG. 4; and ' 

FIG. 6 is a top view of the press shown in FIG. 2. 

DETAILED DESCRIPTION OF INVENTION 
In practice, the shafts supporting the rotating ?lter 

discs are arranged in a downward inclined direction for 
convenience in charging and discharging raw material 
to the press. Since raw materials are removed where 
the V-shaped channel is a little opened after the raw 
materials have been subjected to the maximum press 
ing force, and because a position near the horizontal 
level is preferable as the removal position, the mini 
mum clearance of the V-shaped channel of the ?lter 
discs is set at a position a little lower than the horizon 
tal. Thus, the supporting shaft axes are in a downward 
inclined direction. However, to simplify description, 
explanation is made using‘an illustration where the sup 
porting shaft axes are horizontal. Directions described 
later herein are relative and are utilized for descriptive 
purposes only. Accordingly, the maximum and mini 
mum opening of the V-shaped channel are horizontal, 
but the discharge of- the raw materials is positioned a 
little above the. horizontal. Were such an arrangement 
utilized in practice, a discharging device of special type 
would have to be used. In other words, the supporting 
shafts as shown in FIG. 5, in practice, are inclined 
slightly downward. 
An annular casing l is supported on a frame and has 

an inner surface de?ning a circular cavity of certain 
breadth symmetrical with reference to the casing’s me 
dian plane. In FIG. l,the casing’s inner surface is de 
?ned by opposing arcs. A circular plate 2 is concentri- I 
cally, ?xedly disposed in the cavity by an inwardly di 
rected arm 3 (FIG. 3) extending from the inner surface 
of the casing. The outer surface of the circular plate 2 
de?nes a truncated sphere which is slantingly sliced 
symmetrically with reference to the median plane and 
which is arranged concentrically with the casing so that 
the width of diametrically opposite edges of the plate 
differ. A rectangular channel 4 is provided through the 
plate 2 and the plane of the open ends of the channel 
slant from normal with the casing axis. The inner ends 
of supporting shafts 5 and 6 are pivotally connected in 
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the channel 4; shaft 5 has a forked end which receives V 
the end shaft 6 and these ends are pivotally connected 
by a pin 7. The pin is located at the center of the chan- ' 
nel 4 and extends relatively vertically thereacross and 
the pin ‘5 ends are inserted in a bore provided in the cir 
cular plate 2. 

Filter discs 8 and 9 are concentrically rotated on the 
shafts 5 and 6, respectively. Each disc has a frustoconi 
cal front face, and tubular shafts l0 and 11 are integral 
with the backs of the respective disc. A number of axi 
ally extending perforations 20 are provided through 
faces of the ?lter discs 8 and 9. Shaft bearings 12 and 
13 and thrust shaft bearings 14 and 15 support the 
shafts 5 and 6, respectively. The frustoconical faces of 
the discs 8 and 9 have axial recesses 16 and 17 where 
the faces are truncated, and the virtual apices of faces 
would intersect near pin 7. The inner peripheries of the 
recesses 16 and 17 constitute part-spherical surfaces 
which loosely engage the outer surface of the circular 
plate 2 from both sides. In other words, when the discs 
rotate on the shafts 5 and 6, the recesses 16 and 17 ro 
tate around the outer curved periphery of the circular 
plate 2. The radial edge surfaces of the ?lter discs 
closely clear the inner periphery of the casing l. 
Sprockets l8 and 19 are ?xed outside casing 1, onto 
the respective tubular shafts l0 and 11. 
Rotation of the sprockets 18 and 19 by chains 21 ef 

fects rotation of the ?lter discs 8 and 9, respectively. 
The chains 21 are coupled with sprockets 23 and 24 on 
a driving shaft 22 provided across the legs of the frame. 
A feed inlet 25 (FIGS. 2 and 3) is provided through 

the casing 1 above the position corresponding to the 
maximum width of the V-shaped channel. A discharge 
outlet 26 having a scraping plate (not shown) is posi 
tioned above the minimum width of the V-shaped 
channel. 
A pair of L-shaped horizontal connecting levers 27 

and 28 (FIGS. 1, 4 and 6) each have one of their ends 
?xably engaging the outer ends of the shafts 5 and 6, 
respectively. That is, the supporting shafts are structur 
ally integrated with the horizontal connecting levers. 
The horizontal levers 27 and 28 are in the plane of the 
axes of the shafts 5 and 6 (perpendicular to the center 
pin 7). Each horizontal lever extends partially around 
annular casing l, and the levers’ free ends constitute 
connecting pieces 29 and 30 bent normal to the outside 
of easing 1. Openings 31 and 32 are provided through 
these connecting pieces and a horizontal connecting 
rod 33 is inserted therethrough. The rod 33 has collars 
34 and 35 and the portion of the rod between the col 
lars fits a U-shaped recess 37 formed on a supporting 
member 36 (FIGS. 2 and 3) extending from casing 1. 
The connecting rod 33 is prevented from moving in its 
axial direction by the collars. Adjusting nuts 38 and 39 
are threaded onto the rod 33 and contact the connect 
ing pieces 29 and 30 to hold the horizontal levers 27 
and 28 onto the rod 33. 

If the forces acting upon the outer ends of the shafts 
5 and 6 were only in a plane perpendicular to the axis 
of the center pin 7, it would not be necessary to provide 
special structure at the outer ends of the shafts; but, in 
practice, forces act upon the outer ends of the shafts in 
an inclined direction to the plane perpendicular to the 
axis of the pin 7. Therefore, it is necessary to prevent 
the shafts’ outer ends from moving upwardly. In prior 
devices, guide openings were provided for the shaft 
ends; there, however, the shafts de?ected the support 
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4 
ing arm 3 causing the press to occasionally bind. Here, 
vertical connecting levers 40 and 41 are ?rmly ?xed, as 
by welding, to the horizontal connecting levers 27 and 
28, respectively, where the shafts 5 and 6 are sup 
ported. The vertical levers, however, may be formed 
integrally with the corresponding horizontal levers to 
form a pair of yokes. The vertical ‘connecting levers 40 
and 41 are, respectively, in planes including the sup— 
porting shafts 5 and 6 and the axis of the center pin 7. 
Then, a forked part and a projected part at the free 
ends of the vertical levers 40 and 41 may intercross on 
the line of the axis of center pin 7 (see FIG. 5). An 
outer pin 42, coaxial with the center pin, pivotally joins 
the intercrossed parts and one end of the pin 42 is ?xed 
to the casing 1. 

In operation, the ratio of the maximum opening to 
the minimum opening of the V-shaped channel is, at 
?rst, adjusted according to the raw materials. To make 
this adjustment, the adjusting nuts 38 and 39 are turned 
on the rod 33 which is through the free ends 29 and 30 
of the horizontal connecting levers 27 and 28. Since the 
‘connecting rod 36 is centered on the supporting mem 
ber 36 by the collars 34, the width of the V-shaped 
channel between the discs is adjusted and ?xed by 
drawing the nuts 38 and 39. , 

In a pressing operation, materials are subjected to a 
maximum pressing action where the width of the V 
shaped channel becomes a minimum. The materials are 
released from pressing as the width of the channel grad 
ually increases. Counter-forces become a maximum 
where the width is a minimum, and then suddenly ap 
proach zero after materials pass the minimum width. 
Accordingly, the resultant force of all the strong coun 
ter-forces acting upon the ?lter discs is located a little 
below the minimum opening position of the V-shaped 
channel. The resultant is a thrust force tending to push 
the shafts 5 and 6 outwardly and a force couple tending 
to pivot the supporting shafts 5 and 6 upwardly from 
the horizontal. 

It may be assumed that the force couple may be di 
vided into a strong force couple tending to pivot the 
shaft ends in a plane perpendicular to the axis of the 
center pin 7 and into a relatively small force couple 
tending to pivot the supporting shafts in a direction per 
pendicular to that plane. As a result, the forces tending 
to push the supporting shafts 5 and 6 outwardly are op~ 
posed to each other at the center pin 7, and offset one 
another. Further, the small force couple tending to 
pivot the shafts in a plane perpendicular to the axial 
line of the center pin 7 is divisable into a set of forces 
acting through the horizontal connecting levers 27 and 
28 to push against the adjusting nuts 38 and 39 on the 
connecting rod 33 and to a set of forces opposing one 
another at the center pin 7. These latter forces offset 
each other and, thus, do not tend to move the center 
pin 7. Also, the force couples tending to pivot the sup 
porting shafts 5 and 6, respectively, are divisible into 
forces capable of pushing the outer pin 42 and into 
forces capable of pulling the center pin 7 through verti 
cal levers 40 and 41. The former forces offset each 
other and thus no forces tend to move the center pin 
7. 

In summary, strong counter-forces upon the ?lter 
discs, when raw materials are pressed, are converted to 
forces pulling the connecting rod 33 through the ad 
justing nuts 38 and 39, forces pushing the outer pin 42, 
and forces pulling or pushing the center pin‘7. The 
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forces act through either the horizontal connecting le 
vers 27 and 28 or the vertical connecting levers 40 and 
41. All of the forces at the center pin offset each other. 
Consequently, no strong forces due to the counter 
forces act upon the supporting arm 3 that ?xes the cen 
ter pin 7. Accordingly, there are only shearing stresses 
upon both the center pin 7 and the outer pin 42 and a 
pulling force acts upon the connecting rod 33. As a re 
sult. thereis no de?ection on the supporting arm 3, and 
clearance along the radial edges of the ?lter discs 8 and 
9 between the discs and the casing is kept normal. 
Thus, the pressing operation can be carried out 
smoothly and continuously. 
Furthermore, the supporting arm for the center pin, 

the annular casing and other structure do not need spe 
cial strength. Since no strains develop on the support 
ing arm, annular casing, etc., during pressing opera 
tions, there is no leakage of the raw materials and no 
binding contact of the outer annular casing with the ?l 
ter discs. 

While in the illustrated embodiment, the free ends of 
the vertical connecting levers 40 and 41 are connected 
above the casing 1, both the vertical levers may be 
downwardly directed and connected below or at the 
bottom of the casing. Such an arrangement adds struc~ 
tural strength ‘to the apparatus and is particularly useful 
in larger machines or when processing materials which 
are quite difficult to squeeze. On the other hand, con 
nection of free ends of the vertical connecting levers 
below the casing causes inconvenience when a ?xed 
casing is utilized. In such cases, the free ends of the ver 
tical connecting levers may be ?xed pivotallyrby two 
pins, one pin for each lever, at a lower opposed side of 
the casing in a position as near as possible to the ex 
tended axial line of the center pin 7. 

I claim: 
1. A continuous press which comprises: a pair of ?l 

ter discs arranged face-to-face within an outer annular 
casing ?xed to a base frame; a pair of shafts for sup 
porting the filter discs in a freely rotatable manner, the 
inner ends of said shafts pivotally connected with each 
other by a center pin; the center pin being supported 
at the center of the outer annular casing by a plate rig 
idly connected to said outer annular casing by a rigid 
arm; first connecting levers and second connecting le 
vers ?xedly supporting the outer ends of the supporting 
shafts; the free ends of said ?rst connecting levers being 
in a plane including the intercrossed supporting shafts; 
the free ends of said second connecting levers being in 
planes including the respective supporting shafts and 
the axial line of the center pin; the free ends of the ?rst 
connecting levers being ?xed on a connecting member 
at the outside of the outer annular casing in a freely ad 
justable manner; and the free ends of the second con 
necting levers being engaged with each other by an 
outer pin on the axial line of the center pin. 

2. A continuous press according to claim 1 wherein 
said ?rst and second levers are integral with one an 
other adjacent the outer ends of the supporting shafts. 

3. A continuous press according to claim 1 wherein 
said second levers lie in planes including the respective 
supporting shafts and the axial line of the center pin. 
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6 
4. A continuous press according to claim 1 wherein 

said ?rst levers lie in a plane including the intercrossed 
supporting shafts. 

5. A continuous press comprising: 
a. A frame-supported annular casing; 
b. A circular plate disposed centrally in said casing 
and having an opening extending transversely 
therethrough; 

c. A center pin positioned in said plate to extend 
across said opening; 

d. A pair of substantially oppositely extending shafts 
pivotally connected together at their inner ends 
within said opening by connection to said center 
pin and extending outwardly of said casing; 

e. A pair of ?lter discs rotatably mounted on said 
shafts within said casing and. in face—to-face rela 
tionship with each other to de?ne an annular chan 
nel therebetween; 

. A ?rst pair of levers, one end] of each lever of said 
pair ?xedly supporting the outer end of one of said 
shafts and said levers terminating outside said cas 
ing with their respective other ends adjacent to 
each other and in the same plane with said shafts; 

g. Means adjustably connecting said other ends of 
said ?rst levers to each other to enable movement 
of said ends toward and away from each other 
thereby to selectively vary the cross-section of said 
channel; 

h. A second pair of levers, one end of each lever of 
said second pair ?xedly supporting the outer end of 
one of said shafts, and said levers terminating out 
side of said casing with their other ends adjacent 
each other, and means connecting said other ends 
for pivotal movement about the axial line of said 
center pin. 

6. A continuous press according to claim 5 wherein 
the ends of said ?rst and second levers ?xedly support 
ing the shafts are integral with each other. ' 

7. A continuous press according to claim 5 wherein 
said ?rst pair of levers is in the same plane with said 
shafts. 

8. A continuous press according to claim 5 wherein 
said second levers are respectively arranged to lie in the 
same plane with one of the shafts and with the axial line 
of said center pin. ‘ 

9. A continuous press according to claim 1, wherein 
the axis of said center pin is generally vertical. 

10. A continuous press according to claim 1 wherein 
said second pair of levers is connected together above 
said casing. 

11. A continuous press according to claim 1 wherein 
said connecting means includes a member ?xedly ex 
tending from said casing and a collared rod supported 
on said member and extending through said other ends 
of said ?rst levers. 

12. A continuous press according to claim 1 where 
said means connecting the other ends of said second 
levers for pivotal movement comprise an outer pin se 
cured to said casing to extend along the axial line of 
said center pin through both of said levers. 

* * * * * 


