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To all whom it may concern: 
Beit known that I, OsCAR LINDER, a 

citizen of the United States, residing at Chicago, in the county of Cook and State 
of Illinois, have invented new and useful 
Improvements in Rollers, of which the fol 
lowing is a full, clear, concise, and exact 
description, reference being had to the ac 
companying drawing, forming a part of 
this specification. Y 
This invention relates to rollers for use 

in printing, lithographing, and offset 
resses, and for typewriters, wringers, 
'???????? machines, addressing machines, adding machines and similar purposes. 
One of the objects of this invention is 

to provide an improved form of roller which 
may be made of any consistency or resili 
ency desired, and which at the same time, 
has a tough and elastic surface. 
Another object of the invention resides in the provision of a roller which is un 

affected by climatic conditions or by water, 
inks, and acids which are used in printing and lithographing. 
Another object consists in the production 

of a roller which does not soften excessively 
nor melt in service, and which does not 
change its shape, shrink, swell, harden or 
oxidize, s 

Other objects of this invention will be 
come apparent from the following descrip 
tion and the appended claims. 

Rollers used for the purpose referred to 
above consist, generally, of a wood or metal 
lic stock on which the roller material or 
composition is cast, molded, or placed in 
some other convenient manner. Heretofore, 
it has been the custom to use the following 
materials for this purpose: for printing 
presses, a composition of glue or gelatin 
with glycerin, molasses, or some other 
hygroscopic material; for lithographing 
presses, the stock is generally wrapped with 
flannel and this covered with leather; for 
typewriter platens and for many other pur 
poses, soft vulcanized rubberis used. Again, 
for many purposes, vulcanized oil is uti 
lized. Each one of these materials has 
its advantages and disadvantages. For 
example, the glue composition has the 
great disadvantage that it i? apt to ??ht??? its shape or to flow, and frequently roll 
ers made of this material melt in service. 
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Rubber has the disadvantage that it is liable 55 
to shrink unevenly and to harden, thus de 
stroying the true cylindrical form of the 
roller. It also has the further fundamental 
disadvantage that it cannot be produced 
sufficiently. Soft or resilient formany, pur 
poses, particularly not for rollers which are 
used for printing presses. Leather-covered 
rollers are difficult to clean and are generally 
not true and have to be made F?kept in 
condition by an elaborate working-in proc 
ess and by frequent stretching and repair 
ing. Vulcanized oil has the inherent Ei. 
that it lacks fibre strength and is therefore, mechanically weak. 

Rollers constructed in accordance with 
this invention embody most of the advan 
tages of the various rollers heretofore used 
and eliminate their principal disadvantages. 
Thus, rollers constructed in accordance with 
this invention are universal rollers which 
can be made of any desired consistency and 
of any desired resiliency, and which will 
not be affected by inks, acids, or water, 
which will not change their shape nor 
harden, shrink, flow or melt, and which will, 
at the same time, be mechanically strong. 
The preferred form of roller constructed 

in accordance with the teachings of this in 
vention consists of a rigid shaft or stock 
of metal, wood, or the like, a soft and resili- 85 
ent core consisting principally of vulcanized 
oil, and a tough surface-covering or skin of 
vulcanized rubber. The preferred form of 
the invention is illustrated in the accom 
panying drawings, in which 

Figure 1- is a longitudinal view of the 
simplest form of roller, partly in section; 

Figure 2- is a section thereof taken on 
the plane indicated by the line 2-2 of 
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F? 1; 9S ig. 3- is a longitudinal view, partly in 
section, of another ??? of roller; and 

Fig. 4- is a section taken on the plane in 
dicated by the line 4-4 of Fig. 3. 
In Figs. 1 and 2, which illustrate the sim 

plest form of a printing roller, the rigid 
stock 7, is constructed of metal, wood, or any 
other material, either solid or hollow. 
Around this stock alayer or core 8 of vul 
canized oil is formed, and surrounding this 105 
layer a surface-covering, shell, or skin 9 of 
vulcanized rubber. In the form of roller 
illustrated in Figs, 1 and 9, the skin 9 is very 
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much thinner than the core 8, which combi 
nation can be so as to result in a soft and 
very resilient roller, particularly adapted 
for printing presses. Figs, 3 and 4 illus 
trate a typical roller for lithographic presses, in which 10 designates the rigid 
stock, which, in this case, has an enlarged 
portion 11, while the smaller ends 10-10 
serve as supports and are inserted in bear 
ings in the presses (not shown). A core 12 
of vulcanized oil is placed upon the stock 
10, the core being covered by a shell 13 of 
vulcanized rubber. In the form of roller 
illustrated in Figs. 3 and 4 the shell 13 is 
somewhat thinner than the core 12, but the 
difference in thickness between the shell 13 
and the core 12, is not as great as that be 
tween the skin 9 and the core 8 of the roller 
illustrated in Figs. 1 and 2. In other rollers 
the shell may be as thick as the core. 
The core 8 is firmly bonded to the stock 7 

and the skin 9 to the core 8 either by the ac 
tion of vulcanizing or by any other suitable 
88S. 

Rollers made of rubber have long been 
known but have not been used extensively 
in printing or lithographing, first, because 
vulcanized rubber is too hard and compact 
for many rollers, particularly printing roll 
ers, even if vulcanized very slightly; and, 
second, because of the property of rubber of shrinking unevenly and hardening. Roll 
ers of the vulcanized oil have come into use 
during the past few years, but have not been 
entirely successful in all lines of work, par 
ticularly not on printing presses, owing to 
the weakness of the vulcanized oil which is 
manifested by the ease with which it is cut 
by the type rules on the printing form. Vul 
canized oil has the great advantage that it 
can be vulcanized to any desired consistency, 
from semi-fluidity to the hardness of vul 
canized rubber, and that this vulcanization 
can be easily controlled. When once vul 
canized, the oil is inert to a remarkable de 
gree and does not shrink or harden appreci 
ably. The only disadvantage lies therein, 
that the vulcanized oil is mechanically weak, 
being of low tensile strength and low shear. ing strength, but possessing comparatively 
high compressive strength, and it lacks 
largely the toughness or so-called fibre 
strength displayed to a certain extent by 
glue composition, and even more so by vul 
canized rubber. Since, however, this fibre strength is only required at the surface and 
not within the body of the roller, it is evi 
dent that a core of vulcanized oil with a skin 
or shell of rubber will have the necessary qualifications for a successful roller for the 
most severe conditions. 
In the roller constructed in accordance 

with this invention, all the good qualities of yulcanized oil are utilized by using the oil 
for the greater part or body of the roller, 
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and the required fibre strength or toughness 
required at the surface of the roller is ob 
tained by covering the vulcanized oil with 
a skin of vulcanized rubber. Rollers con 
structed in accordance with this invention 
may be made of any degree of resilience and 
of any degree of toughness of the skin de 
sired to meet the requirements of different 
classes of work. For printing presses, I 
prefer to use a very resilient core and a thin 
but tough skin. These conditions are ob 
tained by having a lightly vulcanized core 
and a shell of highly vulcanized fairly pure 
rubber. For lithographic presses, I prefer 
to use a fairly heavy shell of vulcanized rub 
ber and a heavily vulcanized oil core. Ob 
viously, by varying the relative thickness 
and the degree of vulcanization of the shell 
and core, and the quality of the rubber used 
for the shell, almost any condition of re 
siliency and toughness can be obtained. 
The improved form of roller herein de 

Scribed is characterized by the tough, strong, 
and elastic surface of rubber, and the re 
silient and unchanging interior of vulcan 
ized oil. Thus, even if there is some shrink 
ing or hardening of the rubber skin due to 
the property of rubber hereinbefore referred 
to, which has seemingly not been overcome 
by any known treatment thereof, such 
shrinkage or hardening will affect the roller 
itself only to a negligible degree, because 
the bulk of the roller material is vulcanized 
oil, which is not subject to these undesirable 
changes. Again, the improved roller can be 
made of any degree of softness and resili 
ence, a feature which is not possible in roll 
ers made entirely from rubber. The main 
objections to rubber rollers are therefore 
eliminated. ? 

A further characteristic of this improved 
roller resides in the fact that the rollers 
cannot become excessively soft or melt under 
any conditions of service. Therein lies the 
great advantage of this roller over glue com position rollers. Glue composition generally 
Starts to flow at or near a temperature of 
120 degrees F., and it very frequently hap 
pens in practice that such glue rollers melt 
during service in the printing presses. In 
the improved form of roller described here 
in such a condition is impossible, the vul 
canized oil, even if vulcanized very slightly not being subject to flowing or melting until 
it reaches a temperature of about 300 de grees F. 
Vulcanized rubber has a still higher point of flowing. Such a temperature is never 

reached when rollers are used in presses of 
the character hereinbefore referred to. 
Another advantage over glue composition 

rollers resides in the fact that the new roller 
herein described is not affected by climatic or atmospheric conditions, and consequently 
One roller can be used throughout different 
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seasons of the year, while glue composition 
rollers must be made for either winter or 
SU. S. 

Rollers constructed in accordance with this 
invention can, evidently be produced in 
various ways well known in the art of roller 
making. Thus, for instance, as an illus 
tration, the core 8 may be first cast on the 
stock 7, for example by the process disclosed 
by Wolever in U. S. patent No. 1,161756, 
issued November 23, 1915. A vulcanized 
rubber tube may then be slipped over the 
core, to which it may be cemented so as to 
form the skin 9. Or, if desired, an unvul 
canized tube or rubber compound prepared 
for vulcanization may be slipped over the 
core and vulcanized after it is in position. 
Likewise a sheet of rubber compound pre 
pared for vulcanization may be wrapped 
over the core and then vulcanized. The vul 
canization may be done in any one of the 
well-known ways and may be carried out 
either in the open, in a mold or after wrap 
ping the roller. Instead of casting the core 
first, the process may be reversed by start 
ing with the shell of rubber and casting the 
core inside. Obviously, a very large num 
ber of various processes may be utilized for 
producing the rollers. 
In order to facilitate the working of the 

rubber, it will be generally convenient to 
compound it with the usual ingredients, such 
as reclaimed rubber, factis, lithopone, 
litharge, magnesia, etc. 
In referring to “rubber' in this specifi 

cation, it is to be understood that either pure 
rubber or compounded rubber is meant, such 
asis ordinarily used for soft rubber goods. 
The vulcanization may be carried out to 

any desired extent and in any one of the 
standard ways:- by the hot process, by com 
pounding with sulphur and then heating 
to the vulcanization temperature, or by the 
cold process, by dipping in diluted sulphur 
chloride. Similarly, in the case of the core, 
any desired oil which can be vulcanized may 
be used, as, for example, linseed oil, corn oil, 
soya bean oil, cottonseed oil, etc., or any mix 
ture of oils with or without admixtures of 
filling materials or other compounding in 
gredients. The oil may likewise be vul 
canized either by the hot method with sul 
phur direct, or by the cold method with 
sulphur chloride, in the manner well known 
in the art. 
quently causes a somewhat porous product, 
but this is immaterial in the case of the vul 

Vulcanization of the oil fre 

canized oil core, and is in many cases even 
desirable, because the presence of gas cells 
tends to increase the resiliency of the core. 
If, however, such porosity is not desired, it 
can be prevented, or at least reduced, by car 
rying out the vulcanization under pressure. 
The roller of this invention may be pro 

vided with any kind of a surface desired. 
In many cases it will be necessary to grind 
the roller so as to provide it with a true 
cylindrical surface. For most purposes a 
smooth surface of the roller is desirable. In 
some cases, however, as for example, in cer 
tain classes of lithographic work, a rough 
or grained surface is preferred. In such 
cases this surface may be imparted to the 
roller, giving it the desired grain, by grind 
ing sand-blasting, cutting or in any other 
well-known manner. 
The rubber skin of the roller may be ex 

tended only over the active surface of the 
roller, as indicated in Fig. 1, or it may ex 
tend over the exposed ends of the core, as 
shown in Fig. 2. 

It is evident that this invention is not 
confined to the two materials mentioned, 
namely, vulcanized oil and vulcanized rub 
ber, and that either one or both can be sub 
stituted by materials of equivalent character 
istics. 
Obviously, this invention is not limited to 

the specific form thereof herein illustrated 
and described, but is capable of other appli 
cations and many variations within the spirit 
and scope of the invention as pointed out in 
the following claims. 
I claim as new and desire to secure by Let 

ters Patent of the United States: 
1. As a new article of manufacture, a roller 

consisting, of a rigid stock, a core of yul 
canized oil, and a skin of vulcanized rubber. 

2. As a new article of manufacture, a 
roller consisting of a rigid stock, a core of 
vulcanized oil, said oil being vulcanized 
directly to said stock, and a skin of vulcan 
ized rubber, said skin being vulcanized di 
rectly to said core, said stock, core and skin 
being firmly bonded together. 

3. As a new article of manufacture, a 
lithographing roller consisting of a rigid 
stock, a body of vulcanized oil, and a sur 
face-covering of vulcanized rubber having 
a grained surface. 

n witness whereof, I have hereunto sub 
scribed my name. 

OSCAR LINDER. 
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