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UNITED STATES PATENT OFFICE 
PRESS ROLL ASSEMBLY 

Lloyd Hornbostel, Beloit, Wis., assignor to Beloit 
Iron Works, Beloit, Wis., , a corporation of 
Wisconsin 
Application May 5, 1945, Serial No. 592,236 

(C. 92-49) 2 Claims. 
1. 

This invention relates to a press roll assembly 
and more particularly to a fluid pressure con 
trolled horizontal press roll assembly for use in 
machines for making paper and similar fibrous 
Web material. 

It has heretofore been customary in press roll 
assemblies for paper machines to effect the pres 
sure contact between the rolls by the use of 
screw mechanisms acting through compression 
springs. It is difficult, however, by the use of 
such mechanisms to insure the proper amount 
of pressure between the rolls or to gauge the 
amount of pressure that is being exerted, So that 
not infrequently unequal pressures obtain at dif 
ferent points along the lines of contact between 
the rolls. 

In accordance with my present invention, the 
amount of pressure between the surfaces of CO 
operating press rolls is readily controlled through 
the medium of fluid pressure actuated mecha 
nism, such as diaphragms. Means are provided 
for controlling the amount of fluid pressure act 
ing upon the diaphragms and thus for accurately 
controlling the degree of pressure between the 
contacting Surfaces of the preSS rolls. PreSSure 
indicating gauges serve to indicate the amount 
of fluid pressure exerted against the diaphragins, 
whereby any desired amount of pressure can be 
set up and maintained during the operation of 
the press assembly. In this way, unequal pres 
Sure at the ends of the press rolls can be avoided, 
with the result that a more uniform and efficient 
operation of the press roll assembly in the re 
moval of water from paper webs and the like 
can be realized. 

It is therefore an important object of this in 
vention to provide a press roll assembly in which 
fluid pressure actuated means are utilized for 
effecting and maintaining the desired amount of 
pressure between the contacting surfaces of the 
rolls. 

It is a further important object of this inven 
tion to provide a fluid pressure controlled hori 
Zontal press assembly in Which the middle roll 
is stationarily mounted and the outer rolls are 
pivotally mounted, and in which fluid pressure 
actuated means are employed for determining 
and maintaining the proper degree of pressure 
between the Several rolls. 
Other and further important objects of this 

invention Will be apparent from the discloSures 
in the specification and the accompanying draw 
ingS. 
On the drawings: 

... Figure 1 is an end elevational view, partly 
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2 
broken away and in section, illustrating a hori 
ZOntal press roll assembly of my invention. 

Figure 2 is a broken, sectional view, taken along 
the broken line II-II of Figure 1. 

Figure 3 is a view partly in section and partly 
diagrammatic illustrating the fluid pressure sys 
tem including the diaphragms for operating the 
preSS roll assembly. 
AS shown on the drawings: 
The reference numeral C indicates generally 

a base for a three-roll horizontal press roll as 
Sembly embodying the features of my invention. 
While this invention will be described in connec 
tion with a horizontal press roll assembly, such 
as illustrated in the drawings, it will be under 
stood that the use of fluid pressure actuated 
means for Controlling the pressure between the 
rolls of a press assembly is applicable to assem 
blies of two or more press rolls, arranged either 
horizontally or in vertical alignment. 
The base to includes a central upstanding por 

tion on which is stationarily mounted an end 
bearing 2 for an end of a stationary roll 3. 
A similar base and upright standard serves to 
Support a similar bearing at the other end of said 
roll 3. 
Cooperating press rolls 4 and 5 are mounted 

upon opposite sides of the stationary roll 3 with 
their axes on approximately the same horizontal 
line as the axis of the stationary roll 3. Since 
each of said rolls 4 and 5 is similarly mounted, 
only One mounting will be described. 
The mounting for roll f4 comprises a pair of 

upright members 6, one at each end of the roll 
4, each of which is pivotally mounted at its 
OWer end upon a pivot pin Supported in the 
base 0. The uprights 6 at their upper ends 
Support the bearing housings 3 for the ends of 
the roll 4. Each of said uprights 6 is extended 
above said bearing housings f8 to provide a pair 
of arms 9. Each of said pairs of arms 9 has 
an indentation 20 formed in the edges 2 away 
from the stationary roll 3, the purpose of which 
indentation will later appear. 
The bearing housings 2 of the roll 3 are pro 

vided with oppositely disposed extensions 22, 22 
On the sides toward the rolls 4 and 5, respec 
tively. Said extensions 22, 22 are bifurcated and 
provided With horizontal aligned bores for re 
ceiving fulcrum pins 23, 23. Levers 24, 24 are 
pivotally mounted intermediate their ends upon 
Said fulcrum pins 23, 23, respectively. Said evers 
24, 24 are provided at their upper ends with seg 
mental spherical notches 25, 25 along the edges 
facing each other. Pins 26, 2S are normally re 
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ceived in said notches 25, 25. Said pins 26, 26 
are mounted in the side walls of cupped housingS 
27, 2 carried by shafts or rods 28, 28. Each of 
the rods 28, 28 has a smooth intermediate por 
tion, 29, 29, and a threaded portion 30, 38. Col 
lars 3, 3 are mounted on the intermediate por 
tions 29, 29 for free sliding movement there 
along. Said collars 3, 3 have integrally formed 
extensions 32, 32 that partially enclose the rods 
28, 28 and that have side flanges on either side 
of said rods 28, 28 that are formed with pointed 
abutments 33, 33 for cooperation with the re 
cesses 20, 20 in the pairs of upstanding ears 9, 
9. Nuts 34, 34 are threaded upon the extended 

threaded ends 39, 30 of said rods 28, 28. Said 
nuts 34, 34 are provided with handles 35, 35 for 
their manual manipulation. 
The rods 28, 28 thus serve as connections be 

tween the upper ends of the pivotally mounted 
standards 6, 6 and the upper ends of the pivot 
ally mounted levers 24, 24. It is understood, of 
course, that the construction described is dupli 
cated at both ends of the set of horizontal preSS 
rolls, 4, 3 and 5. By tightening up on the nuts 
34, 33, the rolls 4 and 5 can be drawn into 
contact with the intermediate stationary roll 3. 
The diaphragm mechanisms for controlling the 

amount of pressure contact between said rolls & 
and 3, and said rolls 5 and 3, Will now be de 
scribed. 
The lower ends of the levers 24, 24 extend 

downwardly into housings 35, 35 that are 
mounted upon the standards , . Said lever 
lower ends carry circular plates 36, which are 
adapted to bear against diaphragms 3. Said 
diaphragms 37 are peripherally clamped within 
the housings 35 to provide fluid pressure cham 
bers 38 on the opposite side of the diaphragms 
37 from the ever end plates 36. Fluid conduct 
ing connections are established with the pressure 
chambers 38 by means of passages 39 extending 
through the walls of the standard . 
As best shown in Figure 3 the diaphragms 35 

are connected to a fluid pressure System that in 
ciudes a main supply line 4), a three-Way Valve 
4 in said supply line and provided with an ex 
haust line 42, the branch pipe lines 43, 43 and 
44, 44, in which are mounted check valves 45, 
45 and reducing valves 46, 46, respectively. Said 
branch lines 43 and 44 are connected to lines of 
piping 47, 37, in which are positioned pressure 
indicating gauges 48, 48. The ends of Said pip 
ing 3, 47 are connected to the passages 39 lead 
ing to the fluid pressure chambers 38, 38. 

In operation, a web of wet paper or fiber, in 
dicated by the reference character W, is trained 
over the surface of the roll 4, which may be a 
suction roll, into the nip N between the rolls f4 
and 3, around the under side of the roll 3 and 
upwardly into the nip N' between the rolls 3 and 
is. From the roll 5, the web W may go to an 
other press section or to a drier section. The 
pressure to be set up between the several rolls 
4 and 3, and 5 and 3, will depend upon various 

factors, such as the moisture content of the Web 
entering the horizontal press roll assembly, the 
Weight of the sheet and the character of the 
stock. Ordinarily, the paper machine operator 
Will know from previous experience the amount 
of pressure that should be used, and Will adjust 
the reducing valves 46, 46 until the gauges 48, 
48 show that the desired annount of pressure is 
being maintained. 
As is obvious, the fiuid pressure Within the 

chambers 38 acts against the diaphragms 3, 
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4. 
which in turn press directly against the lower 
lever end pads 36. As the fluid preSSure Within 
the chambers 38 is increased, the diaphragms 37 
are caused to flex outwardly, moving the lower 
lever end pads 35 in the same direction. Such 
movement of the lower ends of the levers 24 
causes the upper cnids of said evers to move to 
ward each other and thus apply tension upon 
the rods 28, tending to draw the rolls 4 and f3, 
and the rolls 5 and 3 to bear against each other 
With pressures corresponding with those estab 
lished in the fluid pressure chambers 38. By ob 
Serving the gauges 48, the operator can set up any 
desired amounts of pressure between the several 
rolls and can maintain the desired amounts of 
pressure during the continued operation of the 
press roll assembly. 
When it is desired to release the pressure be 

tWeen the several rolls of the press roll assembly, 
the three-way valve 4 is turned to exhaust 
through the exhaust pipe 42, thereby shutting off 
he supply line 3, and the fluid pressure is re 

leased through the check valve 45 and the three 
way valve 4 into the exhaust line 42. When not 
in operation, pressure between the several rolls 
of the assenbly may be reduced to nothing by 
backing off the nats 3A. Although the nuts 34 
are shown as finanually operable, motor operated 
ratchet means may be Substituted for the hand 
operated type. As shown in Figure 1, the pivots 
it are inside of vertical planes passed through 
the axes of press rolls 4 and 5 even. When these 
rolls are in operative pressure relation with the 
middle rol. 3. The press rolls therefore swing 
outwardly, by the action of gravity, away from 
he middle roll whenever pressure on the dia 
phragms is released, or whenever the nuts 34 are 
backed off. 

It should be noted by reference to Figure that 
the diaphragms 3 have only a slight amount of 
freedoin of noveirent in either direction. The 
Guter Wall of the losing 35 limits movement in 
one direction, and the frame if acts as a stop in 
the other direction. By initing the length of 
travel, or the amount of displacement, of the 
diaphrgan, the diaphragm may be of relatively 
heavy, thick, resilient material, such as a rubber 
composition. This in turn, permits the use of 
fairly high pressures, of the order of 50 lbs. per 
Sc. in., and therefore permits the use of Small 
diameter diaphrag rechanisms. 

Since the amount of relative movement between 
the rolls of the press assembly permitted by the 
slight movements of the diaphragms would not 
be sufficient for the handling of the rolls when 
putting on felts and for other operations, the 
rechanical ratchets including the nuts 34 have 
been provided. Before starting a run of paper 
through the press roll assembly, the ratchets 
Would be pulled in until the rolls A, 33 and 5 
are approximately together and then fluid pres 
sire on the diaphragins 37 would be relied upon 
to compete the bringing of the rols together 
and to Set up the desired amount of pressure 
contact therebetween. 

It Wil, of corse, be understood that various 
details of constiruction may be varied through a 
Wide range without departing from the principles 
of this invention and it is, therefore, not the pur 
pose to limit the patent granted hereon otherwise 
than necessitated by the Scope of the appended 
claim.S. 

I claim as my invention: 
1. A paper making machine press roll assemi 

bly, comprising a middle roll, a stationary mount 



2,512,848 
5 

ing supporting said roll for rotation about a fixed 
horizontal axis, a roll on each side of Said middle 
roll mounted for rotation about a horizontal axis, 
pivoted supports for said side rolls positioned to 
swing the axes of said side rolls into Substantially 
horizontal alignment with the axis of Said middle 
roll when the rolls are in operative preSSure 
relationship, said pivoted Supports having pivot 
points lying inside of vertical planes passing 
through the axes of said side rolls when Said 
rolls are in operative pressure relationship, 
whereby said side rolls tend to Swing out Wardly 
from said middle roll under the action of gravity, 
rods arranged Substantially horizontally one On 
each side of Said middle roll and connected inter 
mediate its ends to the corresponding upper end 
of one of said pivoted SupportS, Screw mechanisms 
one on the Outer end of each rod for Shortening 
the effective length thereof, generally Vertical 
levers one pivoted intermediate its ends to Said 
intermediate roll mounting on each side of Said 
middle roll and connected at its upper end to the 
inner end of the rod on the same side of Said 
middle roll, and fluid pressure actuated dia 
phragm means acting through Said vertical levers 
upon said side rolls to resist gravity action and 
maintain Said side rolls in Operative preSSure 
relationship. With Said middle roll. 

2. A paper making machine preSS roll assembly 
comprising a stationary roll-Supporting standard, 
a middle roll mounted for rotation on a fixed 
horizontal axis on said Standard, a pair of axially 
aligned uprights on each side of Said middle roll, 
a press roll rotatably supported by each pair of 
uprightS for rotation about horizontal axes, piv 
otal Supports for each pair of uprights to Swing 
ably Support the uprights for carrying the press 
rolls into preSSure relationship. On opposite sides 
Of the middle roll and With the axes of all three 
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pivotal supports for each press roll lying closer 
to the middle roll than the axis of the preSS roll 
supported thereby even when the press roll is in 
pressure engagement with the middle roll. So that 
each press roll tends to move laterally away from 
the middle roll under the action of gravity, and 
linkage assemblies between said uprights and Said 
standard for holding the press rolls in pressure 
relation. With the middle roll, Said linkage aSSemi 
blies including horizontal rods having threaded 
outer ends, take-up members threaded. On Said 
outer ends, vertical levers pivoted intermediate 
their ends to Said standard and at their upper 
ends to the inner ends of said horizontal rods, and 
fluid preSSure actuated diaphragms acting 
through said vertical levers to accurately control 
the pressure between the rolls. 

LLOYD HORNBOSTE 
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