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Fatented July 11, 1905.

UNITED STATES PATENT OFFICE.

SAMUEL CRUMP.

OF POUGHXEEPSIE, NEW YORI.

METHOD OF MAKING ROLLERS.

SPECIFICATION forming part of Letters Patent No. 794,492, dated J uly- 11, 1905.
Application filed January 6, 1904, Serial No, 187,778,

To all whom it may concern:

Be it known that I, SAMmurL CrRUMP, a citizen
of the United States, and a resident of Pough-
keepsie, in the county of Dutchess and State
of New York, have invented a new and Im-
proved Method of Making Rollers, of which
the following 1s a specification.

My invention relates to a method of mak-
ing rollers having soft resilient surfaces, and
it is more ef-:pecially applicable to the manu-
facture of inking-rollers for use in printing-
presses.

In its broader aspects my invention is ap-
plicable to the manufacture of inking-rollers
for use in both typographic and lithographic
In this application, however,
invention, while broadly claimed, will be more
particularly described as applied to the man-
utacture of inking-rollers. for use 1n typo-
oraphic presses, and the invention will be
specifically claimed as applied to that purpose,
the specific claims for the invention as applied
to the manufacture of inking-rollers for use
in lithographic presses being made in a com-
panion application. .

As rollers of the character referred to have

heretofore been constructed it is usually nec- |

essary when the surface of the roller becomes
worn to remove the entire body of the roller
down to the metallic shaft or “'stock,” as 1t
is commonly known, the part so removed com-

prising all the flexible or yielding part of the

roller. In the case of inking -rollers used
in typographic presses the entire yielding
body of the roller u%u&llv consists of Wha,t 1S
known in the trade as “" roller composition ”-—

~ to wit, a composition consisting principally

40

45

50

of u*lue or other gelatinous substance and
glycerin or of the oelatinous substance and
molasses or similar saccharine matter. When
the surface of the roller becomes impaired by
use, it is necessary to remove the entire body
ol composition and replace it by a new body.

Attempts have been made to substitute some

other yielding substance for the intérior part
of the body of the composition, a compara-
tively thin layer of the surface being made of
the composition. None of these attempts has
been practically successtul, however, for the
reason that no method has heretofore been de-

the |-

!

| vised whereby the coating of composition

could be firmly united with the basic layer
and at the same time be given a perfect and
uniform surface. -

An object of the invention 1is to plowde a
method of making rollers of the character re-
ferred to Whereby the roller may be provided
with a surface layer or cover of the character
desired which is uniform and true and which
is also firmly secured to the interior or basic
part of the roller and to provide also a methed

- by which the surface layer or cover may be

removed and renewed at slight expense and
without the necessity of removing and renew-
ing the interior or basic part of the roller.

Other objects of my invention will more

fully appear from the following description.

I have found that by compressing the ma-
terial forming the surface of a soft resilient
body and releasing the compressed material
so as to allow it to expand in the presence ot
a suitable coating material the coating may
be evenly applied to the surface of the soft
body and will adhere thereto with great te-
nacity. The theory is that the compression
of the material forming the surface of the re-

silient body forces the air or part of it out of

the surface pores, which are usually present
in such material,— and when the compressed
material is released the pores open and absorb
the coating material, thereby causing a firm
union between the coating and the body.
Where the surface of the body 1s roughened
or the surface extentor porosity 1s increased,
the union between the body and the coating
is made still firmer. In carrying out my in-
vention, therefore, a roller-base of compressi-
ble resilient material is provided, and the ma-
terial forming the surface of the base 1s com-
pressed and then released in the presence of
a coating material. In accordance with the
best practice the surface of the roller-base 1s
roughened or its surface extent or porosity
is otherwise increased. The base may be
formed of any suitable soft resilient material,
as soft vulcanized rubber, or a resilient fabric,
such as felt. The material preferably used
for the base or for its surface portion, at least,
is a soft vulcanized-rubber compound known

s “*sponge-rubber,” as this composition may
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be given the desired degree of porosity. If
preferred for any reason, however, the other
materials mentioned or natural or vegetable
sponge or printers’
other soft resilient material may be used.
Where the material used does not have suffi-
cient natural roughness or porosity, the sur-
face porosity or roughness should beincreased
artificially. Where, for example, the base of
the roller or its surface portion. is made of
sponge-rubber so molded that the surface of
the rubber has little porosity, this surtace
may be and in accordance with the best prac-
tice is removed, so as to open the larger pores
of the rubber near the surface of the base.
A simple way of removingor partly remov-
ing the air from the surface pores of the base
1s to compress the base or the material form-
1Ing the surface of the base.

Some of the most convenient ways of remov-
ing the air from or rarefying the air in the

surface pores of the base, so that the coating

material may enter said pores. are heremaiter
explamed

- Any suitable coatlno material may be used,

the material being Varled in accordance W_lth_

the particular purpose for which it is intend-
ed. Where the roller 1s to be used for ink-
Ing typographlc printing-surfaces, the coat-
ing 1s preferably made of the ordinary roller
composition. Where the roller is to be used
for inking lithographic printing-surfaces, the
surface of the roller may be made of leather
or other material suitable for that purpose,

the material with which the base is coated

being in that case used as a binding material
between. the compressible resilient base and
the cover.. The coating material in this case,
moreover, 1n accordance with the best prac-
tice 1s such as will take up or compensate for
any irregularities in the surface of the base
or in the thickness of the cover and such as
will also protect the material forming the

‘base from the ink used on the rollers and from
the ink solvent used in cleaning the rollers, as

1s more fullyexplained in my said companion
application. |

In order that my invention may be more
fully understood, I have illustrated in the ac-
companylng drawings, which are referred to

herein and form a part hereof, a form of ap-
paratus by which my invention may be car-

ried out, together with certain modifications
of sald apparatus showing different ways of

carrying out the step of compression and re--

leasing the resilient base of the roller.
" Of the drawings, Figure 1 isa vertical cen-
tral section of an apparatus by which my in-

~ vention or certain of the steps thereof may

be carried into effect.

Higs. 2 and 3 are de-

tail views illustrating means . other than that

65

ShOWIl in Fig. 1 for compressing and releas-

ing the base of the roller in the presence of

roller composition or

This step, how-
‘ever, may be accomplished In any sunitable
way—as, for example, with a vacuum-pump.

rollers.

794,492

the coating material. Fig. 4 is a transverse

section of a roller constructed 1n accordance

with my invention and adapted for use In
typographic presses, and Fig. b 1s a similar
view of a roller constructed in accordance
with my invention and adapted for use in
lithographic¢ presses.

The apparatus illustrated 1n FIO“ 1 com-

prises a mold consisting of a base 1 and a ver-
tical cylinder 2, havmc?' a smooth interior cy-
lindrical Surface, said cylinder 2 being pref-
erably removably mounted on the base 1.
The base 1 1s provided with a central opening
3, adapted to receive the end 4 of a roller-
stock 5, so as to center the stock with rela-
tion to the inner surface of the cvlinder 2.
Theupper end of the cylinder 2isprovided with

(A

75

30

a tripod 6, having a central opening adapted

to receive the end 7 of the roller-stock, so as
to center the upper end of the stock with re-
lation to the inner cylindrical surface of the

member 2. As so far described, this 1s the

ordinary type of mold for casting printers’

vided with a basic layer 8 of compressible re-
silient material, the diameter of said layer
being somewhat less than that of the interior
cylmdrlcal surface of the member 2. To
carry out the steps of removing the air from
the surface pores of the hasic layer 8 and re-
placing it with the coating material, a ring 9

is provided, said ring having an internal di-
ameter somewhat less than the external diam-

eter of the basic layer 8 and an external diam-

‘eter somewhat less than the internal diameter

of the cylindrical surface of the mold 2.

In accordance with the best procedure the
ring 1s forced onto one end of the basic layer
8 of the roller. Then the roller is placed in
the mold with the ring at the lower end, and
the space between the basic layer 8 and- the

_interior surface of the mold being filled with

the coating material in liquid or semiliquid
form, such as printers’ roller composition 1n
a molten condition, the ring is moved from

the lower end of the mold upwardly, so as to
pass along the basic layer 8 from one end to

the other. This may be accomplished in any
suitable way.
bles or chains 10 and 11 are connected at their
lower ends to opposite sides of the ring 9 and
at their upper ends to suitable means for pull-

ing them upwardly, said means consisting in
the construction shown of a windlass 12, the

shaft 13 of which is Journaled n Smtable
standards 14 and 15,
of the cylinder 2, a,nd is provided with a han-

dle 16, whereby the windlass may be turned

As shown, a pair of hight ca-

As shown, the roller-stock 5 is pro-
90

95

100 .

105

110

I 5

120

ixed to the upper end

to draw the ring 9 upwardly. To resist the .

upward thrust of the roller during the oper-
ation of moving the ring thereover, the tri-
pod 6 is preferably arranged to engage the
‘shoulder on the end 7 of the roller-stock and
is firmly secured, as by the bolts 17, to the
- upper end of the cylinder 2. As the ring 9.

I25
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travels upwardly its upper end is caused to
progressively remove the air from the sur-
face pores of the basic layer 3 by compress-
ine the material so as to close or partly close
the pores, and at the same time the com-
pressed material 1s progressively released and
expanded or allowed to expand to its former

Jimensions as the lower end of the ring travels

upwardly, and is thus expanded or allowed
to expand, so as to open the surface pores 1n
the presence of the liquid or semiliquid coat-

' The coating material 1s thus

ing material.
caused to fill or partly fill the surtace pores

of the basice layer, and when the coating ma-
torial hardens it will be firmly united with
the surface of the basic layer. If the poros-
ity of the basic layer be suflicient and of the
best character, the coating material will by
this method of its application become practi-
cally integral with the basic layer. While
the air in the surface pores of the basic layer
is forced by the upper end of the ring 9 out
of the pores into the coating material, this 18
done progressively from the bottom of the
mold upwardly, so that the air-bubbles thus
tormed are enabled to travel upwardly
through the composition with the ring, so that
there is little liability of the air-bubblespass-
ing the ring and remaining in the coating
below the ring, where they would be apt to
form pockets or pin-holes in the surface of
the completed roller. | |

The compression and expansion of the ma-
terial forming the surface of the basic layer
by the ring 9 is facilitated by rounding the
inner edges of the ring at the top and the
hottom thereof, as shown. In order that the
basic layer may be reached throughout 1ts
entire length by the ring, the lower end of the
rine should be allowed to project somewhat
below the lower end of the basic layer, as by
providing the base 1 of the mold with an an-

nular recess 18 and by spacing the tripod 6

trom the upper end of the basic layer 8 of
the roller a distance equal to or greater than
the vertical height of the ring 9. The expan-
sion of the basic layer toward the inner sur-
tace of the mold and to a point close to that
surface is an important feature of my inven-
tion, as by that operation the coating mate-
rial, being by reason of its viscid nature slow
t6 run in the thin space between the basic
laver and the mold surface, 1s subjected to
considerable pressure by the expanding basic
layer and is thus caused to accurately con-
form to the mold-surface ‘and to enter more

- perfectly into the pores of the basic surface.

Ho

05

Where this expansion of the basic layer is
progressive from the bottom of the mold up-
wardly, moreover, 1t serves to positively force
any air-bubbles in the composition toward
the top of the mold..

The molten composition may be introduced

‘nto the mold in any desired way, as by partly
filling the mold betore the roller-stock, with

‘o, valved pipe 19.
coating is introduced from the bottom of the

&

its basic layer, is introduced therein, or by

simply pouring the -molten composition 1nto

the top of the mold after the roller-stock has
been placed therein. Ii desired, however, the
composition or coating may be introduced
from the bottom of the mold, as by means of
When the composition-or

mold. it may be introduced under pressure, as
by a plunger working 1n a cylinder, and op-

erated by hydraulic pressureor other power,
and, if desired, the compressing-ring 9 may

be moved along the roller-base by the pressure
of the composition instead of by the windlass
and cables. In this case the ring is made to

move the ring.
sition will serve to drive it into the pores of
the basic layer very thoroughly. The pres-

sure will also serve to keep the basic layer in
a compressed condition until the ring has trav-

oled the full length of the roller. Then the
pressure being released the compressed base
will expand, and the force of this expansion

will further drive the composition into the

pores as they open. Thesu rplus composition
will be driven out of the space between the
hasic layer and the mold-surface, leaving a

thin layer or coating firmly attached to the

basic layer in a homogeneous condition. DBy
this mode of procedure, moreover, the air re-
moved from the pores of the basic layer does
not enter the composition, so that there 1S NO
liability of defects in the coating from that
source. When the air is removed or partly
removed from the surface pores of the basic
layer by means of a vacaum-pumbp, the upper
end of the cylinder 2 is hermetically sealed,

and after the air has been exhausted from the

mold the coating material is preferably ad-

mitted from below, as by the valved pipe 19,

and allowed to entirely fill the mold and bring

the pressure therein back to that of the atmos-
phere or somewhat above the atmospheric

pressure, so that where the basic layer 8 has
been expanded by the air trapped therein 1t
will be brought back to its normal dimensions
by the pressure of the coating material, so
that the space between the basic layer 8 when
of normal size and the interior surface of the

‘mold will be entirely filled with the coating

material. An advantage of this method of

removing the air from the surface pores of the
basic layer of the roller and replacing 1t with

composition is that the coating will be entirely
free from air-bubbles and from the pin-holes
produced thereby. V
contains cells in which a gas is trapped, as In

the case of sponge-rubber, moreover, the ex-

pansion of the basic layer resulting from the
reduction in the pressure on the outside thereof
opens the surface pores of the hasic layer, €0

| that the coating material may readily flow in.

fit the inner surface of the mold sufficiently
close to prevent the composition from flowing
past the ring under the pressure required to
The pressure of the compo-

Where the basic layer

75
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Then when on the restoration of the pressure
the basic layer contracts the surface pores tend
to close on the coating material therein, and
thus firmly hold the same.

The step of filling or partly filling the sur-
face pores of a basic layer may be accom-

‘plished by expanding the basic layer from a

natural condition in the presence of a coating
material instead of from a compressed condi-

‘tion. This expansion may be accomplished

1n any suitable way. For example, the roller-

‘base in the form of a tube may be introduced

into the mold, the space between it and the
mold filled with the coating material in l1g-
uid or semiliquid form, and then a roller-
stock or other mandrel having a diameter
somewhat larger than that of the bore of the
base forced into and through said bore. This
will cause the base to expand and the surface
pores thereof to open and absorb the coating
matérial. The surface of the base will be ex-
panded also toward the walls of the mold, so

- as to strongly force the coating material into

30

35
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the pores of the base and leave the coating

thin and in a perfect condition. Where the

basic layer is expanded by forcing the roller-
stock therein, the-operation is facilitated by |

lubricating the stock with a liquid cement,
which when it sets will firmly secure the base
on the stock. Where a mandrel is used to
expand the base in the mold, it may be re-
moved when the roller has been removed from
the mold and the base, with its coating, al-
lowed to contract.
secured to a suitable core or stock either in
its contracted condition or in an expanded con-
dition. -

A modified form of the apparatus for car-
rying out the step of expanding the basic
layer from a compressed condition in the pres-
ence of the coating material is illustrated in
Fig. 2. Inaccordance with this modification
the basic layer 8 of the roller is compressed.
preferably before the roller is placed in the
mold, by placing a tube 20, having an inter-
nal diameter somewhat less than the external
diameter of the basic layer 8, over the entire
length of said basic layer. In this way the
air 1s removed from the surface pores of the

“hasic layer before the same is placed in the

mold. When the roller with the basic layer
thus compressed is placed in the mold and the

latter filled with the coating material. the tube

201s drawn off, preferably in an upward direc-

tion, so as to progressively release the mate-

rial forming the surface of the basic layer
from its compressed condition from the bot-
tom of the mold upwardly in the presence of
the coating material. This manner of carry-

ing out the step of filling the pores with the
liquid coating material has the advantage that
the air is not removed from the pores in the
presence of the coating material, so that there
1s little or no liability of the formation of air-
bubbles or pockets in the finished coating.

The roller may then be

F—_

.

-vided with -a cover of leather.

794,498

Another modification of the apparatus,
whereby the air may be removed from the
surface pores of the entire basic layer before

‘the roller-stock is placed in the mold, is illus-
trated in Fig. 3. In accordance with this
‘modification the basic layer 8 of the roller is
‘wound throughout its length with a string 21
or a wire or a small chain, the same being ap-
‘plied under tension, so as to compress the

surtace of the basic layer to a suitable degree.
After the stock with the basic layer thereon
thus compressed is placed in the mold and the

‘mold filled with the coating material the string

1s removed, preferably by unwinding it from

the bottom of the mold upwardly, so that the-

compressed material of the basic layer is pro-

gressively -released from the bottom of the

mold upwardly in the presence of the coating
material in liquid or semiliquid form.

- While both of the modifications of the ap-
paratus illustrated in Figs. 2 and 8 are less
likely to form air-bubbles or pockets in the
finished coating than is the apparatus illus-
trated 1n Fig. 1, each of the modifications has
the disadvantage of being slower and more
difficult to manipulate. -

In Kig. 4 a transverse section of a finished
roller is illustrated. In this figure 5 repre-

70

75

30

QO

sents a section of the stock, 8 a section of the

basic layer, and 22 a section of the coating,
the latter being integrally united with the
basic layer, as indicated. Where the roller
18 to be used in typographic presses, the coat-
ing forms the outer surface of the roller and

preferably consists of printers’ roller compo-

sition. Where the roller is to be used in

95

IOO ..

lithographicor planographic presses, the coat- -

ing, 1f it forms the cover, will be made of a

~material suitable for that purpose. Litho-

graphic rollers, however, are preferably pro-
In this case
the coating for the basic layer then serves as
a cement to secure the cover to the basic
layer. In accordance with best construction,
moreover, the coating serves also to take up
or to assist in taking up irregularities in the

outer surface of the basic layer and in the in-
‘ner surface or in the thickness of the cover
and also to protect the basic layer from the

ink and ink solvents used on the roller.
- A transverse section of a lith ographic roller
1s 1llustrated in Fig. 5. 1In this figure 5 rep-

cover. The leather covers .of lithographic
rollers are necessarily provided with one or

‘more longitudinal seams, as indicated at 24.

10§

ITGQ

115

-resents the stock; 8, the basic layer; 22, the
layer of coating material, and 238 a leather

I20

Inorderthatthe exterior surface of the leather '

cover of the roller may be truly cylindrical
and accurately centered with the stock, the
leather cover with its seam innermost is placed

125

in a cylindrical mold, as in the member 2 of

Fig. 1, and is forced into close contact with

that mold in any suitable way, as by the
method set forth in my application, Serial
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No. 163,373, E_ied June 27, 1908. The roller-

stock 5, with its basic layer 8, is then placed
in the mold, and the space between it and the
leather cover is filled with a suitable coating
material. 1 preferably use printers’ roller
composition for this material; but there may
be used other suitable resilient flexible mate-
rial which will not be destroyved by the ink
or the ink solvent used on the roller and which
will serve to protect the basic layer from the
ink or the ink solvent used on the roller where
that base is of a material which is apt to be at-
tacked by the ink or ink solvent. The surface

of the basic layer is then treated, as hereinbe-

fore described, to cause afirm union between
it and the coating material, and, if desired,
a similar treatment may be applied to the 1n-
ner surface of the leather coating. The sur-
face of the leather, however, usually has so
much natural roughness and porosity that the
coating material will sufficiently adhere there-
to without special treatment. |

My inventionalso contemplates the removal
of the coating and of the coating and cover
where a separate cover is used and the removal
of the coating without removing the basic layer
of the roller and then applying anew coating or
anew coating and cover,asthe case may be. In
order that the coating may be removed from
the basic layer and from the surface pores

thereof, the coating is preferably formed of
soluble material and of a material which 1s

soluble in some substance which will not af-

tect the material of which the basic layer 1s

tormed. Where the basic layer is formed of
spongy rubber and the coating of printers’
roller composition, the latter may be readily
removed from the basic layer and from the

surface pores of the basic layer by soaking

the coated roller in water, the water, 1f nec-

tion, or steam may be used, or it the coating

‘has become quite hard the roller may be

boiled in alkali. Thecover of a lithographic
inking-roller, which cover is secured to the
basic layer by a coating of printers’ roller
composition or of other gelatinous substance,
may be removed in the same way. The basic
layer not being injured by the water or other
solvent, the solvent may be removed from the
surface pores thereof and a new coating or a
new coating and cover applied thereto in the
manner hereinhefore described.

One of the chief defectsin rollers the entire
vielding body of which is made of printers’
roller composition is that the rollers become
so heated in use, especially 10 warm weather
and in high-speed presses, that the composi-
tion softens and loses its elasticity. I1f not
carefully watched, sach rollers often become
so warm that they lose their shape and are
ruined. In any event the rollers have to be
frequently changed, thus causing serious de-
lays, especially in newspaper-otlices, where
time is of the utmost importance in getting

perature developed in the rollers i use.

‘invention or without sacrl

2

out the editions. I have observed that the
surface portions of these composition rollers
are so toughened or ‘‘cured” by contact with
the materials of which printing-inks are com-
posed, and particularly by contact with the
linseed - '0il - varnish used in most inks, that
those portions do not readily melt at the tem-
By
my invention this defect of the composition
rollers is entirely removed. The basic layer
may be and preferably is formed of some ma-
terial which is not affected by heat. Where

‘a spongy rubber is used, moreover, the alr

contained in the roller renders the roller a poor
conductor of heat. The surface layer or coat-
ing of roller composition is made so thin that
it soon becomes toughened or cured through-
out its entire mass by contact with the ink or
the linseed-oil varnish therein, so that rollers

constructed in accordance with my invention
may be run at a much higher temperature,

and consequently at a much higher speed, than
ordinary composition rollers. -
The filling of the surface pores of the base

| has a special advantage in that the surface of

the roller is given the permanent elasticity of
the base, so that it will not take permanent

set when resting in contact with another sur-
face, as will a roller having a body of roller

composition, and at the same time when the
coating is used as the cover of the roller the
surface has the characteristics of the compo-

sition—to wit, that tackiness or affinity for
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‘nk known as ‘* suction,” freedom from attack

by the ink or ink solvents, &c. A roller hav-

‘ing a leather or other cover the cover may re-

ceive the permanent elastic support of the

hase and the latter at the same time be thor-

oughly protected and the two firmly united
at every part by the coating. | |
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Tt is to be understood that my invention 1n

its broader aspects is not limited to the precise

steps or modes of procedure herein: set forth,

as many changes may be made therein with-
out departing from the main principles of the
jeing its chief ad-

vantages. |
- Having thus described my 1nvention, what

T claim, and desire to secure by Letters Pat-

ent, 18— .
1. The method of making rollers, which con-

IO

11§

sists in providing a roller-base ot softresilient

material, said base having a porous surtace
and expanding the material forming the sur-
face of said base in the presence of a coating
material. - |
9. The method of making rollers, which con-

sists in providing a roller-base of soft resilient
material, compressing the material forming
the surface of said base, and expanding the

compressed material in the presence ot a coat-

ing material.

3. The method of making rollers, which con-
sists in providing a roller-base of soft resilient
material,said base having a roughened surface,
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compressing the material formmcr the surface

of said base, and expanding the compressed |

material in the presence of a coating material.
4. Themethod of making rollers, “which con-

sists in providing a roller- baseé of soft resilient

material, said base having a porous surface,

removing air from the pores of said basic sur-

face, and replacing the removed air with a

| coatmo material.

5. 'l he method of making rollers, which con-
sists in providing a roller-base of soft resilient

material, said base having a porous surface,

compressing the material tormlnu the surface

of said base, and expanding the compressed

material in the presence of a coating material.
6. Themethod of makingrollers, Wthh con-
sists in placing a roller—btock promded with a

basic layer of soft resilient materialina mold,

and expanding the material forming the sur-
face of said basm layer in the presence of a
coating material in said mold. '

1. Themethod of making rollers, which con-

-s1sts in placing a rol]er-stock prowded with a

basic layer of soft resilient material in a mold,
and expanding the material forming the sur-

- face of said basic layer from a compreased con-

30

dition in the presence of a coating material i in
said mold. -

8. Themethod of making rollers, which con-
sists in placing a roller stock Drov'lded with a
basic layer of soft resilient material in a mold,
said basic layer having a porous surface, re-
moving air from the pores of said basic sur-

face, and replacing the removed air with a
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coating material in said mold.

9. The method of making rollers, which con-
s1sts in placing a roller-stock plomded with a
basic layer of soft resilient material in a mold,
said basic layer having a porous surface, re-
moving air from the pores of said basic sur-

face, and progressively replacing the removed

alr Wlth a coating material in said mold.

10. The method of making rollers, whlch

consists'in placing a ro]ler«stock ha,vmo' a ba-
sic layer of soft resilient material theteon in
a mold, filling the space between said basm
layer and the mold wﬂ;h a coating material in
liquid or semiliquid form, and releasmo“ the |
material forming the surface of said ba,sw
layer from a compressed condition in the pres-
ence of said coating material.

11. The method of making rollers which

consistsin placing aroller-stock promded mth:
a basic layer of soft, resilient material in a.

vertical mold, filling the space between said
basic lswer and the mold with a coating ma-
terial in liquid or semiliquid form, and pro-
gressively releasing from the bottom of the
mold upwardly the material forming the sur-
face of said basic layer from a compressed
condition in the presence of said coating ma-
terial. -

12. The method of making rollers, which
consists in placing a 1ﬂoller—stoch provided with

65 a basm layer of soft resilient material in a

794,492

vertical mold, said basic layéer having a por~

ous surface, removing air from the pores of

'said basic surface and progressively replac-
ing the removed air from the bottom of the

mold upwardly with acoating material in lig-
uid or semiliquid form.

18. A stepin the method of makmﬂ' a roller

- provided with a base of compresmble resilient,
material, which step consists in expanding the
material forming the surface of said base in
‘the presence of a coating material.

14. A stepinthe method of making a roller
provided with a base of compresqlble resilient.

material, which step consists in progressively

expandmo' the material forming the surface

of said base in the presence of a coating ma-
‘terial.

15. A step in the method of mal{mcr an ink-
ing-roller provided with a basic laver of com-
preSSlble resilient material, said basic ldyer
having a porous surface, Wthh step consists

‘In removing the air from the pores of said

basic surface in the presence of a roller-com-
position.
16. The method of making rollers, which

consists in'placing a roller-stock provided with

a basic layer of compreqsible resilient mate-
rial in a mold, and compressing the material
forming the surface of sald basic layer in the
presence of a coating material in said mold.

17. The method of making rollers, which

consistsin placing a roller-stock provided with
a baslc layer of compressible resilient mate-
rial in a mold, and progressively compressing
the material formmﬂ‘ the surface of said basic
layer in the presence of k! coating material i in
sald mold.

18. The method of making rollers, which
consistsin placing a roller—gtock prowded with

a basic layer of compressible resilient mate-

rial in a vertical mmold, and progressively com-
pressing from the bottom of the mold up-
wardly the material forming the surface of
sald basic layer in the presence of a coa,tmﬂ*
material in said mold. |

19. The method of making rollers, which
consistsin placing aroller- stock prowded with
a basic layer of compressible resilient mate-
rial in a mold, said basic ldyer having a porous

surface, and removing the air from the pores

of said basm layerin the presence of a coating
material in said mold. ~
20. The method of making rollers, which
consistsinplacing a mller-stock promded with

a basic layver of compressible resilient mate-

rial 1n a vertical mold, said basic layer having
‘a4 porous surface, and filling the space be-
tween said basice layer and the mold with a
coating material in liquid or semiliquid form

removing the air from the pores ot said basw
layer, and progressively filling said pores

from the bottom of the mold upwardly with

the coating material in said mold.
- 21. The method of making rollers, which
consistsin placinga roller-stock promded with
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a basic layer of compressible resilient mate-
rial in a vertical mold, said basic layer having
a porous surface, filling the space between
said basic layer and the mold with a coating
material in liquid or semiliquid form, and pro-
oressively compressing .and releasing from
the bottom of the mold upwardly the material
forming the surface of said basic layer in the
presence of said coating material.

99, The method of making rollers, which
consists in placing a roller-stock provided with
a basic layver of compressible resilient mate-
rial in a mold, filling the space between said
basic layer and the mold with molten prin-
ters’ roller composition, and releasing the ma-
terial forming the surface of said basic layer

from a compressed condition in the presence

of the molten composition in the mold.

93. The method of making rollers, which
consists in placing a roller-stock provided with
a basic layer of compressible resilient mate-

rial in a vertical mold, said basiclayer having |

a porous surface, filling the space between
said basic layer and the mold with printers’
roller composition in a molten condition, and
progressively releasing from the bottom of
the mold upwardly the material forming the
surface of said basic layer from a compressed
condition in the presence of the molten com-
position. |

94. The method of making rollers, which
consists in molding a basic layer of sponge-rub-
ber on aroller-stock, compressing the material
forming the surface of said basic layer, and
releasing the compressed material in the pres-
ence of a coating material.

05. The method of making rollers, which
consists in molding a basic layer of sponge-rub-
ber on a roller-stock, removing the surface of
said molded basic layer soas to open the pores
thereof, and removing the air from the pores
so opened in the presence of a coating mate-
rial in liouid or semiliquid form. |

96. The method of making rollers, which
consists in molding a basiclayer of sponge-rub-
ber on a roller-stock, removing the surface of
said basic layer to open the pores thereof,
compressing said basic layer to remove the
air from the opened pores, and releasing the
basic layer so compressed in the presence of
a coating material in liquid or semiliquid
form.

97. The method of making rollers, which
consists in molding a basic layer of sponge-
rubber on a roller-stock, removing the surface
of said basic layer to open the pores thereof,

~ placing said roller-stock with its basic layer

60
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in a vertical mold, and progressively hlling
the opened pores of the basic layer from the
bottom of the mold upwardly with a coating
material in a liquid or semiliquid condition.

" 98. The method of making rollers, which
consists in molding a basic layer of sponge-
rubber on a roller-stock, removing the surtface
of said basic layer to open the pores thereof,

placing said roller-stock with its basic layer

in a mold, filling the space between said basic

layer and the mold with a coating material in

liquid or semiliquid form, removing the air
from the opened pores of said basic layer, and
filling said pores with the coating material in
said mold. .

29. The method of making rollers, which
consists in molding a basic layer of sponge-
rubber on a roller-stock, removing the surface

of said basic layer to open the pores thereof,
placing said roller-stock with its basic layer

in a vertical mold, filling said mold with a
coating material, progressively removing the
air from said pores from the bottom of the
mold upwardly, and progressively filling said
pores from the bottom of the mold upwardly
with the coating material in the mold.

30. The method of making rollers. which
consists in molding a basic layer of sponge-
rubber on a roller-stock, removing the surface
of said basic layer to open the pores thereof,
placing said roller-stock with its basic layer

in a mold, filling the space between the basic

layer and the mold with printers’ roller com-

position in a molten condition, removing the

air from the opened pores, and filling said

pores with the molten composition.

31. The method of making rollers, which
consists in molding a basic layer of sponge-

rubber on a roller-stock, removing the surface
of said basic layer to open the pores thereof,

placing said roller-stock with its basic layer

in a mold, filling the space between said basic

laver and the mold with printers’ roller com-

position, and filling said opened pores with
the molten composition by a progressive ac-
tion from one point on the surface of the
basic layer toward another point. -

39. The method of making rollers, which
consists in molding a basic layer of sponge-
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rubber on a roller-stock, removing the surface

of said basic layer to open the pores thereof,
placing said roller-stock with its basic layer
in a vertical mold, filling the space between
the basic layer and the mold with printers’

roller composition in a molten condition, and

progressively compressing and releasing from
the bottom of the mold upwardly the surtace
of the basic layer to remove the air from the
opened pores and replace it with the molten
composition. |

33. The method of renewing rollers pro-
vided with a basic layer of compressible re-
silient material and a coating, which method
consists in removing the coating from the
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hasic layer, compressing the material forming

the surface of said basic layer, and releasing
the compressed material in the presence ot a
coating material in liquid or semiliquid form.

34. The method of renewing rollers pro-
vided with a basic layer of compressible re-
silient material, said layer having a porous
surface, and a coating the material of which
extends into the pores of said basic surtace,
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which method consists in removing the coat-
ing from the basic laver and from the surface
pores thereof, and filling said pores with a
coating material in liquid or semiliquid form.

35. The method 01‘ renewing rollers pro-
vided with a basic layer of eompreSSIble re-

silient material, said base having a porous sur-

face and a eoatmcr' extending into the pores of
said basic surface, which method consists In
dissolving the coating material out of the sur-

face pores of the basic material, removing the

solvent from said pores, and ﬁllmﬂ' sald pores
with a new coating matemal In hqmd or semi-

Tiguid form.

36. The method of making rollers which
consists In providing a roller-base of com-
pressible resilient material, compressing the
material forming the surface of said base, re-
leasing the compressed material in the pres-
ence ot a coating material soluble in a sub-
stance which wﬂl not injuriously affect the
base of the roller, then when the coating has
become useless dissolving the coating, remov-

ing the solvent from the base, compressing

- 794.,4¢2

the material forming the surface of the base
and releasing the compressed material in the

presence of a new coating material in hquld '

or semiliquid form.
37. The method of making rollers which
consists 1n providing a roller-base of com-

‘pressible resilient material, said ba,se having

a porous surface, removing the air from the
pores of said basic smfeoe, filling said pores
with a coating material which is Soluble in a
substance which does not injuriously affect
the material of .the base, then dissolving the
coating material out of the surface pores of
the base, removing the solvent from said pores

and filling said pores with a new coating ma-

terial in llquld or semiliquid form.
Intestimony whereof I have signed my name
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to this syemﬁcetwn 1n the presence of twosub-

SCri bmcr witnesses.

'SAMUEL CRUMP.

Witnesses:
EDWIN SEGER,
JOoHN . GEMPLER.
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