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5 Claims.
1
This invention relates to the art of roller mills
'Whlch -are adapted for the -grinding of various
;matenals as for instance pigments, clays, foods,
‘paper pulp, paper coatling, plastics, chemlcals,
-seeds, grain, ete.

It is of course understood that in such a mill it . -

s desirable to vary the space between the .ad-
-Jacent rolls so as to obtain the desired degree
.of -pressure:according:to the particular character
-of -.grinding in any given case; and it is equally
desirable to be able to effect such adjustment in
& -uniform, dependable and convenient manner.

It is therefore the object of my. present inven-
«»tion {0 devise -a roller mill with means whereby
‘there may be effected an adjustment of a-roll-in

10

15

»such manner -as to ensure parallél roll relation -

<at all tlmes in Which there may be effected such
trie adJustment throughout the entlre length of
an adjustable roll and for all adJustable rolls-to
any fine degree desired so as to permit the de-
sired character of milling in a uniform manner;
in which such predetermmed degree of adjust-
ment may be effected in a simple and efficient
manner; and in which such vanatmn in -the
pressure between the rolls may be effected at any

20"

25{ ized.pressure at all times-at-both ends of -each

-trme desued even durmg actual operatlon of the - -

mill

A further object is to devise such a roller mill
m wh1ch the shaft of each roll is readlly separable
from the shell of the roll 1tself 50 as to permit
a damaged shaft to be replaced at any time and
w1th comparatively little cost and loss of time;
in whlch the shaft of the roll is at all times non-
rotatable and is so constructed and. arranged as
to permit temperature-regulating means to be
‘provxded upon the interior of the roll body. itself
for increasing the eﬁic:ency of .the mill opera~
tion, including the end portions of the. roll.

"Other objects will .aprear from the’ following
description and claims when considered together

with the accompanying drawing.

Fig.lisa perspective view of a roller mlll em-

bodying my present improvements;
Fig. 2 is a top plan. view. ‘thereof with parts
broken away;

of Fig.1;

Fig. 4 is.a view corresponding to hne 44 of
'.Fig 3 and

Fig. 5'is a view taken on line 5—5 of Fig.3.

It is to be understood _that the present form
'sclosure is- merely for the purpose of illus-
-and. that there might be devised various
fications thereof without departing from the
‘.Sp it of -my. 1nvent1on as: herem set forth and
-claimed. ,
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Fig.-3 is an enlarged. view . taken . on 11ne 3—=3 .
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2
In the present illustration T have-indicated a
three-roll mill in whlch the two. outer rolls 1 and .

.2 are adjustable towards and from the middle
.roll 3 which is not adjustable. These rolls.are all
‘arranged in parallel relation to each other and
.are adapted to be rotated through gears 4
-an electric motor.

from

As a.means for adjusting the rolls | and 2,

-each one is provided with the double-acting. hy-
.draulic master cylinder § and plunger 1 with.pipe
-line connections 8 to the-double-acting hydraulic
auxiliary cylinder 9.and plunger. (0. at each end of
It is to be noted that the

-pipes -8 -provide communication between .both =
-sides of the master plunger T:and beth sides.of
~each .of. the auxiliary plungers 10.

each. adjustable roll,

~There .is .a
pressure gauge I2 in .each of these pipe lines;
and the gauge will be set for the desired pres-
sure between the -rolls, whereupon. the adjust-
able roll in each case will be moved accordingly.

‘_Thls hydrauhc system. is entirely closed.. - Thus
-the auxiliary hydraulic- means may be said-to:-be
-connected ‘40--the- master hydraulic -means- “in

parallel” and there i is ensured uniform and-equal-

adjustable roll; -and the roll adjustment will ‘be
even throughout its entire length and-the rolls
will- be maintained parallel at all times w1th re=-
spect to each other.-

‘The master plunger T in each instance is ‘op-
erated by means of the electric motor. 13 which
rotates the screw {4.which, in turn, has operative

.engagement with-the screw-threaded nut (5-upon

the rear end of the rod-Ta-of the master plunger
1. The motor i3-may be controlled by meansof

:suitably located 'and -readily -accessible -contact
“buttons- 6a, - 16b -and -16¢.

Each adjustable-roll
will ‘have - xts individual ‘hydraulic system:and
electric motor and control means therefor-to ‘per=
mit actuation of the master plunger,-as above de-
scribed; -so. as to permit independent adjustment
of each of the rolls | and 2 towards-and from the

-middle roll 3.

Each auxiliary plunger rod | U»a is connected ,
as for instance by a clevis or yoke 10b;to the. cor-~
responding end of the shaft 1T of one of the ad-

-justable rolls { and. 2, As a still further improve-
‘ment, the rolls are so formed.that the :shell .{8

of each roll rotates upon its shaft- 1T which does
not rotate. * For instance, the -shaft 17 at each
end and each clevis 10 may be provided with in-~
terengaging flat portions; and furthermore, a set
screw {Ta may be prov1ded in each clevis for en-
gagement: with the correspondmg flat portlon of
the shaft 17, which-is indicated by reference nu-

.mera1 19. The purpose of this arrangement is. to
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prevent the shaft {1 from rotating. Near the
ends of each adjustable roll shaft (T there are
the rollers 20 within which the shaft IT is
mounted with roller bearings, the rollers 29 rest-
ing upon the rails 2{ for adjustable movement
therealong towards and from the roll 3. The
hollow shell {8.of each roll is bolted at its ends
to the-castings 22 which in turn are mounted
upon roller bearings about the shaft 7. The

outer end of one of the castings 22 has affixed

thereto a gear 4 for driving connection from an
electric motor, as arove explained.

10

The shaft §71, which is of hollow form, is pro=

vided with as many sets of holes 24 as may be’

desired to accommodate temperature regulating
means which may be lead throueh the same and
into the space within the hollow roll shell 8.
For instance, part of such temperature reculating
means may consist of a suitable form of thermo-
stat 25 for automatically controlling suitable
heating or cooling means 27 which will also ex-
tend in throuch the hollow shaft 17, holes 24 and
into the hollow shell i8 of the roll. This device
may be provided with either heating or cooling
means or both such means may be embodied in
the same device if so desired: the means 27 here
indicated being only illustrative. The holes 24
will be packed so as to close the same about the
various temperature regulating means. These
several instrumentalities, which constitute the
‘temperature-regulating means, are here indi-
‘cated In only a general way as the present or-
_ganization is not limited to anv specific form of
thermostatic control means or heating or cooling
means:.” The point is that my present structure
‘facilitates the inclusion of all such means as may
be desired in any given case; and my present in-
vention is to be understood as embo-dvine all such
_means as are herein referred to. For instance,
an electric resistance 27a wire may be Jead into
the hollow shell {8 throurh the conduit 27 for
heatine purposes. Alsa, water may be sunplied to

20
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“the interior of the shell {3 from the resular,

water main supplv line throu~h the pipes 28 for
cooling. the extent of: the outlet 28a within the
shell determainine the heirht or .denth of the
- water within the shell. . Instead of providing cir-
culation of water throurh the shell under the
force of the main supply line, it may be retained
within the shell by closing the valve 29 after
supplying water to the shell.  Also, an anti-
“freeze solution mav be provided in the water
within the shell. The water or liouid within the
shell not only will itself serve as a coolinz medium
but will serve also as a means for conducting the
_heat or cold radially from the other heating or
cooling medium outwardly to the shell 8. -

“Each of the castings 22 may be provided with

- annular grooves 22a thereabout in the region of
the outer end portions of the shell {8, and these
grooves have duct connections 22b through the
inner end of the casting in each instance, there
- being a plurality of sets of ducts 220, as indi-
“cated in Flgs. 3 and 5 of the present drawing.
Thus; as the roll rotates, the- ducts 22b will be
filled with the liquid in the lower part of the shell
and will be carried up with the roll.and -deposited
therefrom by gravity as the roll continues to
rotate, this filling and emptying of these ducts
and grooves with the liouid being repeated as
the roll continues to rotate, thereby producing 2
cooling effect upon the end portions of the roil.
I have provided a packing gland 30 at each
‘end of the chamber within the hollow roll so as to
‘prevent temperature-conditioning. liquid. from
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“control buttons therefor.

entering the bearings between the housings 23
and the shaft I71.

In actual use of my present invention, each
gauge 12 will be set for the desired pressure for
each end roll with respect to the middle roll, the
operator will press one of.the buttons [6a to start
the electric motor 13 which will be permitted to
run until there is obtained the pressure for which
the gauge has been set; whereupon the operator
will press stop button 16b for stopping the motor
{3. The same procedure will be followed for the
other roll by means of its electric motor and the
Whenever it is desired
to move roll'i or 2 away from roll 3, the operator
will first set the gauge for the desired pressure,
then press the button I8¢ for reverse operation
of the motor 12; and, when the desired pressure
is obtained according to the gauge, the stop but-
ton I8¢ will be pressed to stop motor 13.

The practical advantages of my present mill
are quite numerous and will be mentioned only
briefly in view of the ahove explanation. With
my form and arrangement of the means for ad-
justing the rolls and thereby always maintaining

‘parallel relation between the rolis at exactly the

pressure desired, it is possible to produce more
efficient results, in fact results that have Hereto-
fore been impossible in a commercial mill. (' The
adjustment of the rolls in my mill is semsitive,
true and dependable; and the “touch and-feel”

_of the highly skilled artisan is no longer necessary

in order to obtain the proper set-up. Further-
more, the danger of human error is reduced to
practically nil and there is also. experienced a
decided saving in time in establishing any desired
set-up or in adjusting the rolls at any time. With
my present arrangement, the rolls may- be ad-
justed at any time, even during actual operation
of the mill; and the rolls may be depended upon
to stay in the position to which adjusted at any
time, this by virtue of the combined arrangement
of the double-acting hydraulic means for effect-
ing the adjustment of the roils, and its adjust-
ing means. .

My present improved mill makes it possible to
process many moie materials of different char-
acters than has been heretofore possible and the
milling operation can he performed at a more
sensitive degree of pressure by virtue of the uni-
form pressure throughout the entire extent of any
given roll and also for all rolls in the mill and by
virtue also of the provision for temperature regu-
Jation within the rolls. This means also the elim-
ination of the loss of material that has heretofore
been experienced in the grinding of certain com-
modities, as for instance in the case of certain
classes of foods. My present mill makes it pos-
sible to chart the milling operation of any given
material and to reproduce the same result for the

‘same material in accordance with the chart data

in a scientific manner. o
Furthermore, as above indicated, the provision
of temperature regulation makes it possible to
mill at more effective pressures and temperatures
and accordingly permits finer milling without
any danger of damage to the material being
milled. There may be obtained any desired op-
erating condition with respect to both pressure
and temperature at any time either before or
during a given milling operation: T
Thus, with my present improved mill; there is
climinated the familiar and objectionable “tooth
line” on a roll as well as other obiectionable
features of the old mills. - Also, ‘with the in-
creased efficiency in the results produced by -vir-
tue of my complete regulation of both pressure
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and temperature, there areno longer-any “throw-

-6

~:éf:parallel companton rolls; one-of-sald rolls:be-

bagks” of  unsatisfactory .milled produets,: 88

:«heretofore experienced. ~Purthermore; the means
\,;for effecting operation.and.control of my. present
~machine-is extremely simple. .
The hydraulic. system in my. present. mill is
completely closed and hence “there may be ob-
tained uniform and equalized:pressure at-alltimes

i1l ‘be dependably held:inssuch adjusted: posi-

vtion'by virtue. of the means for:effecting such ad-

“atiboth-ends of each adjustahle roll and each roll -
110

justment, as above described, which includes °

the screw and nut combination for operating the
master plunger.

It is believed that further advantages, result-

Ing from my present invention, will readily sug-
gest themselves to those who are familiar with the
art to which this invention relates, :
What I claim is:
1. In a device of the class described, a plu-

“ing: adJustable towards: and from:another of-said

s, :said - adjustable “roll :comprising:-a -hollow

=shaft-and a hollow-roll body rotatable upon its
-<shaft; means for holding said hollow-shaft against
.crotation,means’ for supplying-a‘cooling: medium
through-said hollow:shaft:and into said hollow
~roll-body, :‘means: ‘provided 'in ‘the “ends :of ssaid
~r6ll -body for communicating thecooling medium

:to “the rend “portions  thereof, 'sald "lastinameéd
“means being actuated by the rotation of:said rell
‘body, - double-acting “hydraulic master cylinder

‘ and plunger, double-acting hydraulic auxiliary
eylinders and plungers at the:two ends of sald

adjustable.-roll, ssaid -auxiliary :plungers having

- operative connection with -the:ends of the:shaft

20
©- auxiliary cylinders connected in parallel and be-

rality of parallel companion rotatable rolls, one .-

of said rolls being adjustable towards and from’

another of said rolls, rollers on the two ends of
the shaft of said adjustable roll for supporting
the same and facilitating adjustable movement

thereof, said adjustable roll comprising a hollow-

shaft and a hollow roll body rotatable upon its
shaft, means for holding said hollow shaft against
rotation, means extending through said hollow
shaft and into said hollow roll body for control-
ling the temperature within said roll, double- act-
ing hydraulic master cylinder and plunger,
double-acting hydraulic auxiliary cylinders and
plungers at the two ends of said adjustable roll,
said auxiliary plungers having operative connec-

25
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tion with the ends of the shaft of said adjustable -

roll, hydraulic operative connections so arranged.

between both sides of said master plunger .and :

both sides of each of said auxiliary plungers so
as to have the master and auxiliary cylinders

connected in parallel and being otherwise closed .

s0 as to permit simultaneous and equalized hy-. -

draulic pressure of the auxiliary plungers at both
ends of. said adjustable roll and corresponding

adjustment of the two ends of said adjustable roll,”
means ~for opsrating said master plunger andv

means for rotating said rolls.

2. In a device of the class described, a plural-
ity of parallel companion rolls adapted for rota-
tion, one of said rolls being adjustable towards
and from another of said rolls, sald adjustable
roll comprising a hollow shaft and a hollow roll
body rotatable upon its shaft, means for holding
said hollow shaft against rotation, means extend-

ing through said hollow shaft and into said hollow  5:

roll body for controlling the temperature within
said roll and including means for conditioning
the temperature of the end portions of each of
said rolls, double-acting hydraulic master cylm-
der and plunger, double-acting hydraulic auxil-
iary cylinders and plungers at the two ends of
said adjustable roll, said auxiliary plungers hav-
ing operative connection with the ends of the
shaft of said adjustable roll, hydraulic operative
connections so arranged between both sides of
said master plunger and both sides of each of said
auxiliary plungers so as to have the master and
auxiliaty cylinders connected in parallel and be-
ing otherwise closed so as to permit simultane-
ous and equalized hydraulic pressure of the auxil-
iary plungers at both ends of said adjustable roll

and corresponding adjustment of the two ends-

of said adjustable roll, means for operating said
master plunger, and means for rotating said rolls.
3. In a device of the class described, a plurality

50
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of said adjustable roll, hydraulic operative con-
nections so arranged between both sides of said
master plunger and both sides of each of said
auxiliary plungers so as to have the master and

ing otherwise closed so as to permit simultaneous
and equalized hydraulic pressure of said auxiliary
plungers at both ends of said adjustable roll and
corresponding adjustment of the two ends of said
-adjustable roll, means for operating said master
plunger, and means for rotating said rolls.

4. In a device of the class described, a plurality
of parallel companion rolls, one of said rolls being
adjustable towards and from another of said rolls,
said adjustable roll comprising a hollow shaft
and a hollow roll body rotatable upon its shaft,
means for holding said shaft against rotation,
means for supplying and: maintaining a cooling
liquid within said hollow roll and to a partial
depth thereof, means provided in the ends of said
hollow roll and opening -to the interior thereof
and communicating to the outer end portions of
said roll, said last-named means being inclined

} so as to be actuated by the rotation of said roll

in filling and emptying the same, double-acting
hydraulic master cylinder and plunger, double-
acting hydraulic auxiliary cylinders and plungers
at the two ends of said adjustable roll, said aux-
iliary plungers having:operative connection with
the ends of the shaft of said adjustable roll,
hydraulic operative connections so arranged be-
tween both sides of -said master plunger and
both sides of each of said auxiliary plungers as
to have the master and auxiliary cylinders con-
nected in parallel and being otherwise closed so
as to permit simultaneous and equalized hydrau- -
lic pressure of said auxiliary plungers at both
ends of said adjustable roll and corresponding
adjustment of the two ends of said adjustable
roll, means for operating: said master plunger,
and means for rotating said rolls.

5. In a device of the class described, a plurality
of relatively adjustable companion rotatable rolls
with parallel longitudinal axes, means for vary-
ing the distance between said rolls, said means
including a single master double-acting hydrau-

lic cylinder and a single plunger therein, a pair.

of equal sized auxiliary double-acting hydraulic
cylinders and single plungers therein, each latter

- cylinder located at an end of at least ohe of said

70

‘rolls and oriented perpendicularly to the roll axis,
operative connections between the plungers of
said - auxiliary -hydraulic- cylinders ‘and each

adjustable roll, hydraulic operative connections
so arranged hetween both sides of the plunger
of said master hydraulic cylinder and both sides
of each of the plungers of said auxiliary hydrau-
lic cylinders so as to have each side of said master

5 and a single side of said auxiliary hydraulic cyl-
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-inders- connected .in ‘parallel, the two parallel .. ..--'-.UNITED STATES PATENTS
hydraulic systems thus arranged being otherwise - ‘Nuthber - Name o Date
-closed so as to transmit simultaneous and equal-  ~y.491 356.  Diederichs May 29, 1928
:ized pressures: upon the operative connection of - 9'o68'779  Tunleyet al. ... Jan. 26, 1937
ihe auxillary means and corresponding equal. 5 9974821  Bloxsom .. ... ... Mar. 3. 1942
-adjustment of the two ends of the adjustable roll, : ' " S T te
- means for operating the plunger in said master .-  -... - FOREIGN PATENTS
. hydraulic cylinder ‘as the sole means for actuat- - Number : . ‘Country Date .:
ing -and directing : the hydraulic medium, and -~ 250,321 Great Britain ________ Apr. 9, 1926
* means: for rotating said rolls in a,ll positions of 10 -- 410,967: Great Britain _._.____ May 31, 1934

adjustment R -1 360,354 Haly e el Mar. 2, 1938
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