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The present invention relates to an anti-de 
flection roll and more particularly to a roll Where 
in a roll shell is disposed upon a central shaft 
for rotation therewith by means of resiliently in 
flatable supporting elements interposed between 
the shell and the axle. 
In the prior art, many Various types of paper 

machine rolls have been proposed for utilization 
under deflecting stress, as for example, the bot- ` 
tom roll of a superimposed calender stack. How- ï' 
ever, such prior rolls have been relatively compli 
cated and have been assembled from a plurality 
of closely machined expensive parts adapted to 
mount a roll shell upon an axle in such a manner 
as to accommodate concurrent axle and shell de 
formation. Consequently, such rolls have been 
expensive in both initial and maintenance costs, 
as well as being complicated in design, manu 
facture and assembly. 

ll‘he present invention now provides an ex 
tremely simple anti-deflection roll for such use 
wherein inflatable members are interposed -be 
tween the roll shell and the roll axle to secure 
the same together for rotation. The inflatable 
members are formed of a resilient elastomeric 
substance, such as natural or synthetic rubber or 
the like, and the inherent resiliency of the in 
flatable members, together with the cushioning 
effect of the infiating fluid, serves to retain the 
shell upon the axle in such a manner that the 
smooth running relationship between the roll 
shell and the axle is preserved even under severe 
operating conditions causing distortion of either 
or both of the roll parts. 
An additional feature of the present invention 

is the elimination of the heretofore necessary ma 
chining of the means used to retain the roll shell 
upon the shaft, inasmuch as the inflation of the 
securing means accommodates irregularities 
caused or formed during manufacture or use, 
with the fluid pressure within the inflatable 
member permitting self-adjustment of the secur 
ing means under distorting stress applied to 
either the axle or the shell, or both. 

It is, therefore, an important object of the pres 
ent invention to provide a resilient inflatable 
connection interposed between a paper machine 
roll shell and an axle for the shell for securing 
the shell to the axle for corotation despite dis 
tortion of either the shell or the axle. 
Another important object of the present in 

vention is to provide a roll for a paper making 
machine including a roll shell, a roll shaft passing 
through the shell and resiliently inflatable means 
interposed between the shell and the shaft and 
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2 
urged thereagainst under fluid pressure to couple 
the shell to the shaft for corotation despite dis 
tortion of the roll under load. 

It is a further important object of the present 
invention to provide an improved resilient means 
for securing a roll shell to a ycentral axle, the 
means 'being interposed between the shell and the 
axle and being inflatable under fluid pressure to 
thereby secure the shell to the axle for corota 
tion with the resilient means and the fluid con 
lined therein under pressure accommodating dis 
tortion of the roll assembly from its normal sym 
metrical configuration. 

Still another important object of the present 
invention is to provide a roll including a general~ 
ly cylindrical peripheral shell and an axle ex 
tending axially through the shell, the shell being 
secured to the axle for rotation by means of a 
plurality of resiliently inflatable elements inter 
posed therebetween and urged into contact with 
both of the members by means of a fluid pres 
sure confined therein. 
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 l is a sectional view, with parts shown 

in elevation, taken along the axis of a roll of the 
present invention; 
Figure 2 is a sectional view similar to Fig. 1 

illustrating, in exaggerated form, distortion of 
the roll shell and roll axle when the roll is placed 
under a load; and 

Figure 3 is a sectional View taken along the 
plane IlI-III of Fig. 1. 
As shown on the drawings: f 
In Figure 1, reference numeral I0 refers gen 

erally to an anti-deflection roll of the present 
invention including an exterior, generally cylin 
drical roll shell I I, formed of steel, brass, or other 
suitable material and having a shaft or axle I2 
extending axially therethrough. 
The axle I2 is provided with an axial internal 

bore I3 extending along substantially the entire 
length thereof and communicating with a source 
of fluid, such as air, under pressure through a 
conduit I3a. The terminal end of the bore I3 
communicates with a radially extending fluid 
flow passage I4, while a similar radial passage 
I5 is provided intermediate the length of the bore 
I3. The axle I2 is provided with a plurality of 
pairs of radially extending peripheral shoulders 
I6 spaced axially on either side of the passages 
I4 and I5. 
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Between each of the sets of shoulders I6, 
there is confined between the axle I2 and the 
shell II a resiliently inflatable tire I'I. Each tire 
I‘I is provided with a smooth generally cylindri 
cal outer peripheral surface I8 in extended sur 
face contact with the inner periphery of the 
shell and with a concentric inner peripheral sur 
face I9 contacting the exterior periphery of the 
shaft I2 intermediate the shoulders I6. Prefer 
ably, the inner surface I9 is of such dimension 
that the tire, when inflated, fits snugly between 
the shoulders. The tire I‘I is actually toroidal in 
shape, with the inner annular space 2l] being 
inflatable with the fluid under pressure. Infla 
tion of the space 20 is carried out by means of 
a radially inwardly extending inflation neck 2I 
formed integrally with the tire I'I and project 
ing into the passage III-_I5 lying between the 
shoulders I6 confining the tire. 

It will be seen that the inflation neck 2I thus 
establishes communication between the interior 
space 20 of the tire I1 and the radial passage 
I4--I5 communicating with the bore I3 which is 
adapted to receive fluid under pressure to the 
conduit I4 connected to a suitable source. In 
this manner, the tire I‘I may be inflated with 
fluid under pressure so as to expand the tire sur 
faces I8 and ISI into tight engagement with the 
adjacent periphery of the shell II and the shaft 
I2, respectively. 
The extreme simplicity of this method of se 

curing the shell II to the shaft I2 will be readily 
appreciated by those skilled in the art, and the 
elimination of the excessively expensive, hereto 
fore necessary close machining tolerances will be 
evident. The resilient inflation of the tire I`I 
makes possible the accommodation of the tire to 
any irregularities on the shaft or on the shell 
inner periphery. Further, the inflation under 
fluid pressure insures a tight fitting wedged en 
gagement between the tire, shaft, and shell. It 
will be appreciated that the number of tires dis 
posed within any Shell is to be governed by the 
roll dimensions, and also by the load imposed upon 
the roll. By utilizing a plurality of such tires, ‘ 
it is feasible to support the load upon the bot 
tom roll of a large calender stack by the utiliza 
tion of comparatively moderate fluid pressures. 
In connection with such pressures, it will be ap 
preciated that either a pneumatic or a hydraulic o 
pressure medium may be utilized. 
Another advantage of the utilization of an in 

flatable tire I'I resides in the provision of a 
cushioning connection between the shell and the 
shaft. As illustrated in Fig. 2, this fluid cushion 
ing effect will result in true running of the roll, 
even though the roll is deflected from its nor 
mal symmetrical configuration as shown in Fig. 
1. The fluid pressure is shiftable to accom 
modate any deflection of either the roll shaft or 
the roll shell, and there is no possibility of the 
rupture of any portion of the roll assembly due 
to the shifting of the roll components. Also, to 
remove the shell from the axle for replacement 
or other purposes, it is only necessary to deflate 
the tires. 

It will be seen that the tire serves as an actual 
fluid coupling between shaft and shell and the 
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torsional load imposed on the shaft in starting 
the roll, or during running, will be accommodated 
by resilient flexing of the tire, which flexing will 
be accommodated by the resilient fluid pressure 
support of the tire itself. Thus, the fluid pres 
sure tire serves to accommodate both torsional 
and deflectional loads upon the roll assembly, 
which stresses may be of large magnitude when 
the roll is utilized in portions of a paper machine, 
such as in a stack of calender rolls. 

It will be understood that modifications and 
variations may be effected without departing 
from the scope of the novel concepts of the pres 
ent invention. 

I cla-im as my invention: 
1. A roll assembly comprising a rigid cylindri 

cal outer shell, a rigid through shaft axially re 
ceived thereby, separate and apart resilient in 
flated tires adjacent but inwardly spaced from 
each end of the shell providing the sole support 
for corotatably mounting the shell on the shaft, 
said shaft having an axial bore and radial pas 
sages communicating with said bore, means 
establishing communication between said radial 
passages and said tires, and a fluid pressure source 
communicating with said bore. 

2. A roll assembly comprising a rigid cylindri 
cal outer shell, a rigid through shaft axially re 
ceived thereby, separate and apart resilient in 
flated tires adjacent but inwardly spaced from 
each end of the shell providing the sole support 
for corotatably mounting the shell on the shaft, 
spaced grooves in said shaft retaining the in 
flated tires therein, and conduits in said shaft 
communicating with said tires at the retaining 
grooves and extending axially of said shaft for 
communication with a source of fluid under pres 
sure. 

3. A roll assembly comprising a rigid cylindri 
cal outer shell, a rigid through shaft axially re 
ceived thereby, separate and apart resilient and 
inflated tires adjacent but inwardly spaced from 
each end of the shell providing the sole sup 
port for corotatably mounting the shell on the 
shaft, said shaft having an axial bore for com 
munication with a source of fluid under pressure 
and radial passages communicating with said 
bore, and means establishing communication be 
tween said radial passages and said tires. 

LLOYD HORNBO‘STEL. 
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