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ABSTRACT OF THE DISCLOSURE 
A rotary roll shell supported interiorly along its length 

at circumferentially spaced locations such as by a sliding 
?exible shoe supported by piston in a cylinder carried on 
a stationary axially extending shaft. 

The present invention relates to improvements in web 
carrying rolls and more particularly to supports for rolls 
of the type used for carrying Fourdrinier wires in paper 
making machines. 

In paper making machines having traveling wires for 
receiving the pulp suspension and dewatering the pulp the 
wires are carried on rolls which should have a minimum 
of de?ection. De?ection of the rolls causes bending of the 
wire and resultant wear and breakage. This is particularly 
a problem in paper ‘machines of increasing wider widths, 
and the breast roll, couch roll and other rolls must be 
made of increasing strength to avoid de?ection. While the 
features of the present invention are particularly appli 
cable and useful in wire supporting [[0118 in a paper ma 
chine, they are also applicable and useful in other roll 
installations where a roll must carry and support a travel 
ing web element and in the speci?cation and claims the 
term “web” is used generically to refer to a web member 
which is carried by a roll. 
An object of the present invention is to provide an im 

proved roll assembly structure which is capable of carry 
ing heavy loads without bending and is particularly useful 
in rolls used to carry a traveling Fourdrinier wire. 

Another important object of the invention is to provide 
a roll structure particularly adapted for use in carrying 
a wire in a Fourdrinier machine wherein a hollow roll 
shell is employed supported from within the shell the sup 
port capable of handling different loads on the roll. 
A still further object of the invention is to provide an 

improved roll assembly wherein a hollow roll shell is used 
supported from within so that the loads on the roll shell 
are transmitted to a stationary shaft member within the 
roll shell and the support is capable of accommodating 
loads of forces on the roll shell which are changeable 
either in direction or size or both. 
A still further object of the invention is to provide an 

improved support structure for a rotatable roll shell ca 
pable of carrying a traveling web wherein the support 
structure can carry heavy loads and has a long wearing 
life so as to be able to operate continuously over years of 
operation and not require shutdown for adjustment or 
repair. 

Other objects, advantages and features will become 
more apparent with the teaching of the principles of the 
invention in connection with the disclosure of the pre 
ferred embodiments of the invention in the speci?cation 
and drawings in which: 
FIGURE 1 is a vertical sectional view shown some 

what schemtaically, illustrating a roll assembly embody 
ing the principles of the present invention; 
FIGURE 2 is an elevational view of the roll of FIG 

URE 1 with portions broken away; and 
FIGURE 3 is a force diagram illustrating forces on the 
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roll from weight of the roll and tensions on the web 
wrapping the roll. 

In the drawings: 
FIGURES 1 and 2 illustrate a roll shell 10 supporting 

a traveling web or wire W which is under tension. The 
roll shell 10 may be employed as the return roll for carry 
ing the wire in a Fourdrinier machine or the principles 
may be employed in the breast roll, couch roll or tension 
rolls in the Fourdrinier machine and the principles may 
also be employed in felt carrying rolls or other rolls in 
a paper machine, or other machine wherein traveling 
webs or belts are carried. 

Instead of making a roll which is su?iciently strong 
to support a wire W under tension without excessive de 
?ection, or instead of providing backup supports exterior 
of the roll, the roll 10 is hollow and relatively light weight 
and supported from the inside to prevent bending. How— 
ever it will be appreciated by those versed in the art, in a 
Fourdrinier wire the tension is regulated and changed 
with different operating conditions so that the forces on 
all of the wire carrying rolls are changed. The total forces 
on each of the rolls are the combined forces of the weight 
of the roll and the weight of the wire plus the force of 
the wire tension as it wraps the roll. Another factor which 
may be encountered in some installations is the change of 
angle of wrap of the wire on the roll. For example in a 
roll adjacent a wire tensioning roll, the total angle of wrap 
will vary with the length of the wire and the stretch of 
the wire as the tension changes. Although the change in 
tension forces in some instances may be small, the present 
invention contemplates providing a support for the in 
terior of the roll shell which will act along a line which 
is at the exact angle of the resultant force line due to the 
tension of the wire. 
The present invention also contemplates applying a sup 

port force within the roll shell or supporting the weight 
of the shell and the weight of the wire carried thereby. 
In some instances depending upon the location of the roll, 
the weight of the wire may be taken as negligible so that 
the internal support basically functions to support the 
weight of the roll shell. 
As shown in FIGURE 1, a ?rst support means 12 is 

provided for carrying the weight of the roll shell (and 
the weight of the wire carried thereby). A second support 
means 21 is provided for applying a force within the roll 
shell to support the force of the tension of the wire W. 
The support means 12 and 21 transfer the force of the 

roll shell 10 to a stationary center shaft 11 which is sup 
ported at its ends but can de?ect within the roll shell. 

In a preferred form the support means 12 for support 
ing the weight of the roll shell 10 includes an elongate 
casting 14 coextensive with the roll shell and having an 
elongate axially extending chamber 15 therein with a pis 
ton 16 mounted within the chamber. 
A sliding shoe 17 is supported on the piston 16 such as 

by a cylindrical pin 18 extending along axially between 
the piston and shoe. Arcuate recesses are formed on the 
underside of the shoe and on the upper side of the piston 
for seating of the pin 18. 
The outer surface of the shoe is circumferentially aren 

ate at the radius of the inner surface of the roll shell and 
has its leading or nose end relieved at 19 so as to gather 
a lubricating ?lm of oil between the shoe and the shell. 
To insure that oil will be available within the inner sur 
face of the shell an oil depositing spray 20 is provided 
along within the shell head of the shoe 17. 

Actually while the shoe may be considered as sup 
portingly engaging the inside of the roll shell, a ?lm of 
oil forms between the shoe and inner surface of the shell 
so that the shell is hydraulically supported by a dynamic 



3,430,319 
3 

?lm of oil. This ?lm of oil will have a non-uniform pres 
sure curve across the surface of the shoe in a circumferen 
tial direction with the oil ?lm pressure increasing from 
the nose 19 to a point of maximum pressure ahead of the 
trailing edge of the shoe and from the point of maximum 
pressure the pressure drops o?F. The support pin 18 iS 
preferably positioned so that it will be at the effective 
force center of the dynamic oil ?lm between the shoe and 
the inner surface of the shell (or in other words at the 
center of gravity of the oil pressure curve.) 
The casting 14 is adjustable circumferentially on the 

stationary shaft 11 and is positioned substantially vertical 
so it supports the weight of the roll shell and the effective 
force line of the shoe 17 acting on the shell through the 
rotational center of the roll shell. 
The second support means 21 includes a casting 21a 

which is mounted on the shaft 11 and is circumferentially 
adjustable thereon such as by having a split collar ar 
rangement with ?anges such as shown at 21b which have 
bolts or other securing means to securely clamp the cast 
ing 21a in its predetermined circumferentially located 
position. 
The casting 21a has an axially extending chamber 23 

with a piston 22 mounted therein supporting a sliding shoe 
24. An axially extending pin 25 seats in recesses in the 
shoe 24 and piston 22. 
The shoe has an arcuate outer surface of the inner cir 

cumference of the roll shell, and a lead edge is relieved at 
26 to form a supporting ?lm of oil between the outer sur 
face of the shoe and the inner surface of the roll shell 10. 
To insure that oil is present for forming the ?lm a spray 
27 is mounted within the roll shell ahead of the shoe 24. 
The sprays 20 and 27 for forming the lubricating ?lm 
are supplied with a oil supply line shown at L in FIG 
URE 2. 

Hydraulic ?uid under pressure is directed into the 
spaces 15a and 22a beneath the pistons 16 and 22 respec 
tively through lines P-1 and P—2. Suitable lines and con 
nections are provided so that pressurized oil can be di 
rected beneath the pistons and so that the lines will main 
tain connection with rotational adjustment of the castings 
14 and 21a relative to the shaft 11. 
As shown in FIGURE 2, the central shaft 11 is sup 

ported at its end with a support 28 shown at one end 
and the support at the other end not shown. The roll shell 
is provided with reduced diameter ends 10a and centering 
bearings 29 are provided between the ends 10a and the 
shaft 11. 

Suitable connections are provided for the oil lines to 
the interior of the roll shell through the shaft. Lubricat 
ing oil is supplied through the line L, and a return line R 
may be provided so that oil can be circulated to maintain 
a controlled temperature if desired, and to carry away 
any oil which may leak past the pistons 16 and 22. 

Operation of the structure is contemplated in the man 
ner shown in FIGURE 1 wherein one support shoe 17 
supports the weight of the roll shell and another support 
shoe 24 supports the force caused by the tension of the 
wire W. Another form of operation is contemplated 
wherein the shoe 17 and its supporting members are omit 
ted and only one support shoe 24 is employed. In this 
form of operation the shoe 24 is positioned along the re 
sultant force line which equals the total of the force of 
the weight of the roll shell and the force of wire tension. 
These two forms of operation may be illustrated in con 
nection with FIGURE 3. 

In FIGURE 3 the force due to the weight of the roll 
is shown at Fw. This will remain constant in any given 
machine operation and that when this is determined the 
pressure of the oil delivered through line P-1 beneath 
the piston 16 can be determined and maintained constant. 
The shoe 17 will engage the inside of the roll shell at point 
30 which intersects the inner surface of the roll shell at 
a vertical line drawn through the roll center. 
The resultant force line due to the tension of the wire 
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W will be determined after the angle of wrap of the wire 
is determined. The force lines due to tension will act along 
lines W1 and W2. These will be substantially equal if 
the roll 10 is idling but will not be equal if the roll is a 
driving roll and the roll is driven in rotation. FIGURE 3 
shows the tensions to be equal and at a low tension the 
tensions caused bythe onrunning and offrunning wire 
are t-1 with the resultant total force being Ft-l. The 
shoe 24 is adjusted in position so that it engages the inner 
surface of the roll shell 10 at location 31 which is the 
intersection of the force line Ft-l and the roll shell. 
The hydraulic pressure directed to the space beneath 

the piston 22 through line P-2 is controlled so that it 
applies a force to the shoe Ft-l. If the tension increases 
such as shown by the vector t—2, the force is increased to 
equal Ft—2.i Similarly if the tension increases to equal the 
vector t-3 then the force is increased to Ft-3. 

If the weight supporting shoe 17 is eliminated and a 
single support shoe is employed, then the force vector 
which is the result of the force of the weight Fw and the 
force of the tension Ft-l must be drawn, as shown at 
Fr-l. The oil pressure in the chamber 22a is then ad 
justed so that a force is applied to the inside of the 
shell equal this force Fr-1. The position of the shoe 24 is 
circumferentially adjusted to be located at point 32. This 
point is determined by drawing a line 33 through the cen 
ter of the roll shell parallel to the force resultant line 
Fr-l. 

Similar adjustments in force and position of the shoe 
24 must be made for resultant lines Fr—2 for a change 
in tension to t~2. Similarly for a change in tension to t—3 
a force resultant Fr—3 is drawn and a hydraulic pressure 
chosen accordingly, and the circumferential location of 
the shoe 24 adjusted accordingly. 
Thus it will be seen that I have provided a roll assembly 

which is capable of maintaining a supporting .roll for a 
traveling web axially straight during changes in tension of 
the web or during changes in angle of wrap of the web. 
The forces on the roll shell due to its weight and due to 
web wrap are'both accommodated and the structure is 
easily adjusted to the circumstances of different locations 
in a machine or dilferent operating conditions. 
The drawings and speci?cation present a detailed dis 

closure of the preferred embodiments of the invention, 
and it is to be understood that the invention is not limited 
to the speci?c forms disclosed, but covers all modi?ca 
tions, changes and alternative constructions and methods 
falling within the scope of the principles taught by the 
invention. 

I claim as my invention: 
1. A roll assembly for carrying a traveling web com 

prising, 
a rotatable roll shell for supporting an endless web 

wrapping the shell, 
?rst and second circumferentially spaced roll shell sup 

port means each supportingly engaging the inner 
surface of the roll shell and applying a supporting 
force adequate for supporting the combined forces 
of weight of the shell and web and the tension of 
the web, 

and said ?rst support means be in a position to exert 
a radial force on the shell equal and opposite to said 
weight force, 

and said second support means he in a position to 
exert a radial force on the shell equal and opposite to 
the tension force of the web. 

2. A roll assembly for carrying a traveling web in ac 
cordance with claim 1 wherein said second support means 
is circumferentially adjustable to accommodate change of 
angle of the web relative to the roll shell. 

3. A roll assembly for carrying a traveling Web in ac 
cordance with claim 1 wherein said second support means 
is provided with a controllably variable pressure means 
vfor applying a predetermined radial force on the shell 
at the location of said second support means. 

It 
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4. A roll assembly for carrying a traveling web in ac 
cordance with claim 1 wherein each of the support means 
includes a sliding shoe substantially co-extensive with 
the roll shell, 

lubricating means for forming a ?lm of lubricant be 
tween the shoes and the shell, and 

a piston and a chamber for each of the shoes extending 
supportingly beneath the shoe and the chamber hav 
ing means for providing it with a ?uid at a con 
trollably variable pressure. 

5. A roll assembly for carrying a traveling web in ac 
cordance with claim 1 wherein said support means include 
a stationary supporting shaft extending axially through 
the roll shell and ?uid force transmitting means between 
the shaft and shell for supporting the shell and transmit 
ting the forces therefrom to the shaft uniformly along the 
length of the roll shell. 
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