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The present invention relates to roller mills,
and more particularly to an improved roll oper-
" ating means therefor. In this type of mill, for
grinding ink, paint and other materials, the rolls

5 -are individually adjusted with great care and .

delicacy and after they are once so adjusted it
is advantageous to maintain such adjustment so
-as to avoid repeating this delicate operation each
time the rolls are opened for cleaning and for
10 other well known reasons. ' It has ~also been

found that a finer adjustment and other advan-.

tages are obtained by placing the rolls with
their axes in a straight line, either horizontally
or vertically with the latter preferred, so that
15 the rolls and the spaces between them may be
better inspected to facilitate the handling of the
mill, and the problem is to admit of this fine and
delicate individual adjustment of the rolls and
also admit the quick acting opening and clos-
. 20 ing of all of the rolls without disturbing the
fine adjustment and by use of a single instru-

- mentality, such as a lever.
It is therefore an object to provide a single

mechanism for operating all of the rolls of the -

26 mill to separate and return the rolls without
disturbing their individual fine adjustments.
Another object is to provide a single mecha-~
nism for operating all of the rolls and which,
when the rolls are closed together for normal
30 operation, is automatically locked without the
use of supplemental locking devices to hold the
rolls in operating position. :
A further object of this invention is to pro-
vide a single operating mechanism for all of the

35 rolls which is applicable to mills having their .

rolls arranged with the axes vertically in line
"80 that all of the advantages of this type of mill
may be maintained with the improved single
" mechanism applied thereto. ‘
40  With the foregoing and other objects in view,
the invention will be more fully described here-
inafter, and will be more particularly pointed out
in the claims appended hereto.
In the drawings, wherein like symbols refer to

&

4.
* ' eral views.
Figure 1 is a side elevation of a roller mill
embodying the features of -this invention and
50 showing the single roll operating means in locked
position for normal operation of the rolls.
Figure 2 is a front elevation of the roller ‘mill
with the frame broken away at one end to show
the single roll operating mechanism.
56 Figure 3 is an end elevation of a rolier mill,

like or corresponding parts throughout the sev-

showing a modified form of the single roll operat-
ing mechanism, ' .

Figure 4 is a similar view showing another
modified form of the roll operating mechanism
for simultaneously opening the rolls. )

Figure 5 is a detail fragmentary sectional
view taken through the roll operating mechanism
at one end of the mill, and - :

Figure 6 is a side elevation of the same, partly
broken away and showing the eccentric structure. .

Referring now. to the drawings, and first to
Figures 1, 2, 5 and 6, the mill is provided with a
conventional type of frame 15 in which are dis-
bosed a plurality of rolls 16, 17, 18 and 19, the
same having their axes in line and with the
rolls disposed vertically relative to each other as
shown. The rolls are mounted at opposive ends -
in bearing blocks 20 which are slidably disposed
in ‘the frame 15 so that the blocks 20 may be
relatively removed for spacing the rolls at a de-
sired distance apart, according to the character
and viscosity.of the material to be ground in
the mill. ] o

The bearing blocks 20 are adjusted independ-
ently in the frame 5 by gearing 21 with a gear-
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20

ing provided for each bearing block, and each

gearing having a shaft 22 with a hand wheel 23
on its outer end by means of which the gearing
may be operated in the usual manner for obtain-
ing a nice or fine adjustment of the rolls rela-
tively one to the other and at opposite ends.
According to the present invention means is
provided for simultaneously moving or operating
the rolls 16, T and 18, or any other desired num-
ber of rolls used in the mill and which are ad-
Justable relative to each other and to the sta-
tionary roll 9. As shown in Figure 5, there is
an adjustable connection between the frame I5
and the endmost bearing blocks 20 of the rolls.
Each connection comprises an adjustment screw
66 having a head 24 serving as a bearing lug
in the form of a projection which fits between a
pair of bearing lugs 25 and 25’ carried upon
the adjacent end of the block 20. All of _the
elements 24, 25 and 25’ are provided with sub-
stantially registering coaxial - openings there-
through and there is provided sufficient clear-
‘ance in the throat between the bearing block
lugs 25 and 25’ to admit of the movemeént of
the head or lug 24 between the lugs 25 and 25’
50 as to move the bearing block 20 toward and
- away from the frame 15 as will now be described.
An eccentric shaft 26 is journaled in bearing
block lugs 25 and 25’ and is provided at its
center with an eccentric portion 65 acting as a
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crank arm and fitted with a sleeve or bearing

" bushing 27 to maintain the eccentric shaft 26
in coaxial alinement with the bore of the lug’

24. 'The shaft 26 is provided at the outer side

s of the lug 24 with a journal 28 and the free end.

_ of the eccentric shaft 26 is mounted in a suitable
bearing or bushing 29 provided in the opposite
lug 25’ of the bearing block. The outer or other
end of the eccentric shaft 26 is provided with
a crank arm 30 which has a hub portion secured
to shaft 26 serving as a head or shoulder bearing
against the lug 25, while a pin or the like may
be used upon the free end of.the shaft 26 to
hold it from withdrawal from the lugs 25 and 25’.
5 The crank arm 30 is disposed normally in a

raised position, as shown in Figures 1 and 6, and

wherein the eccentric portion 65 is at dead cen-

ter with respect to the elements 24, 25 and 25’

so as to lock these elements in their normal posi-

90 tion with the rolls of the mill in operative posi-

tion and adjusted according to the fine adjust-
ment of the gearing 2. The eccentric portions
65 of each shaft 26 are so-disposed relative to
the bearing blocks that when the crank arms 30

o5 of all of the connections are moved in one direc-
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tion the blocks will be correspondingly moved in
such directions as to space the rolls apart and
thus open them for cleaning, inspection or other
operations required in the raising of the mill,

It will be noted that these eccentric portions .65
do not disturb the gearing 21 as the latter oper-
ates only on the lugs 24 relative to the frame 15
so that these quick acting connections ‘of the
present invention merely provide links or connec-

35 tions between the gearings 21 and their adjacent

blocks 20. It will also be noted that the axes of
the rolls are disposed in line and the crank levers
30 extend laterally in one direction and are cou-
pled together by a connecting link 31 so as to
insure uniform movement of the arms or levers
30 and consequently the uniform separation or
advancement of the rolls relative to one another.
The fine adjustment of the rolls with respect to

each other is accomplished by the mechanism

shown at the top of Fig. 5. The shaft 22 is pro-
vided with a worm gear 68 which meshes with
gear 671. The latter gear is mounted between
two bosses 69 and 10 forming part of the frame

5. 'This gear 6T is axially bored and the bore-

is internally threaded with a worm which meshes
with threads on shaft 66. It is evident that,
upon rotation of shaft 22, the shaft 66 is moved
axially, the motion of this shaft thus raising or
lowering the bearing block 20 through the con-
nections 24, 21, 65, 26, 28, 26 and 25’. This fine
adjustment of the bearing blocks 20 with respect
to the frame I5 is independent of the movement
produced by the quick acting mechanism de-
scribed above.

The single operating mechanism for the rolls
also includes an operating link 32 which is con-
nected to the connecting link 31 at preferably
the upper end thereof and which is also con-
nected to a crank arm 33 on a crank shaft 34
mounted in the frame (5 and provided with
an operating handle 35.

In the normal position on the operating mech-
anism the operating link 32 and the crank arm
33 are in a dead center position so as to lock
the parts against any tendency for movement
out of their normal position. )

As shown by the dotted lines in Figure 1, the

- crank arm 33 swings through a substantial arc

when, the handle 35 is raised so as to break the
dead center position of the mechanism and to
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draw the operating link 32 downwardly by the
turning of the crank arm 33 which effects the
downward movement of the connecting link 31
and the simultaneous and equal swinging down-
wardly of the crank levers 30. Thus, the eccen-

- tric portions 65 (Fig. 5) of all of the quick open-

ing connections are actuated so that all of the
movable rolls are shifted into open position and
without disturbing the fine and delicate adjust-
ments of the gearing 21.

As a modification of the invention, another
structure is shown in Figure 3. In this form of
the invention the rolls are provided on their
ends with eccentrics 36 which are connected by
gearing 371 to shafts 38 having hand wheels 39
on their.outer ends by means of which the rolls
may be individually adjusted so as to obtain a
nice and delicate adjustment between the rolls.
In addition to this each shaft 38 is provided with
an eccentric housing 49 intermediate its length in
which is disposed an eccentric 41 mounted on a
shaft 42 and having a lever 43 thereon, the lever
43 adapted to swing through the arc shown in
broken lines for turning the eccentric 41 and
quickly moving the shaft 38 Jongitudinally of its
axis to effect a quick turning of the eccentric 36
of the roller.

The levers 43 are connected together at their
outer ends by a connecting link 44 and the latter
is connected at preferably one end to an oper-
ating link 45 which is pivoted to a crank arm 46
mounted on the shaft 47 suitably disposed in the
frame 15 and which is adapted to be operated in
the manner shown in Figure 1 for simultaneously
swinging the levers 43 out of and back into normal
position for opening and closing the rolls without

disturbing the fine and delicate adjustment of

the same by the respective gearings 31.

In Figure 4 another modification is shown and
wherein the eccentric shafts 26 of Figures 5 and
6 are provided with pinions 48 on their outer
ends in place of the crank levers 30, and wherein
a rack bar 49 is slidably mounted at the side of
the frame I5 and has toothed portions disposed
opposite the pinions 48 and which mesh with
these pinions at all times so as to simultaneously
and equally turn the pinions upon the shifting of
the rack bar 49. The rack bar 49 may be shifted
in any suitable manner, such as by means of an
operating pinion 50 mounted on the shaft 51 in
the frame 15, and the latter may have a crank
handle or the like thereon for turning the shaft
51 the required distance for turning all of the
eccentrics 28 simultaneously and equally to open
and close the rolls of the mill,

‘It will be particularly noted that in all of
these forms of the invention the rolls are dis-
posed in line, that is the rolls which are movable;
and consequently by the novel means of this in-
vention these rolls may be quickly .operated by
one mechanism so as to open and close the rolls
without disturbing in any manner the fine and
delicate adjustment which is obtained by the in-
dividual gearing of the rolls.

In operation, when it is desired to open the

- rolls quickly it is only necessary to operate a

single device, such as the crank handle 35 in Fig-
ure 1, the shaft 47 in Figure 3 and the shaft 50
in Figure 4. In each instance the respective crank
shafts 26 and 42 are turned to rotate the eccen-
trics 28 and 41 for moving the respective bearings
of the rolls into open and closed positions.

As shown in Figure 2, the operating shaft 34
extends from one end of the mill to the other so
that the operating handle 35 which turns the

10

20

25

40

45

<t
[

60

64§

7(

Tt



2,008,608

shaft 34 may operate the quick connections at
the opposite ends of the rolls. The rolls are thus

" bodily separated when the single operating de-
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vice or mechanism is actuated for that purpose.

It is obvious that various changes and modifi-
cations may be made in the details of construc-
tion and design of the above specifically described
embodiment of this invention without departing
from the spirit thereof, such changes and modi-
fications being restricted only by the scope of the
following claims.

What is claimed is:— '

i. In a roller mill, a frame, a plurality of rolls
mounted in the frame and having bearing blocks
siidable therein, individual adjusting means for
the rolls disposed between the frame and the re-
spective bearing blocks for obtaining delicate
adjustments between the rolls, eccentric connec-
tions disposed between the bearing blocks and
said individual adjusting means and each having
an operating lever, a connrecting link connecting
all of said levers, and a dead center operating
device connected to said connecting link for nor-
mally holding the same locked in the normal po-
sition and adapted for movement to release the
connecting link and shift the same to simulta-
neously operate the éccentrics and open the rolls.

2. In a roller mill, a frame, a plurality of rolls
mounted in line in the frame and having bearing
blocks slidable in the frame such that the axes
of said rolls are slidable in a single plane, fine
adjustment connections between the bearing

" blocks and the frame for individually adjusting

&
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the rolls, eccentric connections between the fine
adjustment connections and the be.ring blocks
for quickly opening and closing the rolls, and a
common operating means extending along the
line of said roils snd connected to the eccentrics
of said connections for simultaneously operating
the same to open and close the roils.

3. In a roller mill, a frame, a plurality of rolls

“in the frame, bearing blocks for each of said

rolls slidable in a single plane in the frame and

maintaining the axes of said rollers in a single

plane, lugs mounted for fine adjustment of the
blocks in the frame, lugs on the bearing blocks
for overlapping engagement with the lugs on the
frame, eccentric shafts connecting the lugs of
the frame and bearing blocks together and having
eccentrics engaging in the lugs for turning there-
in by the eccentric shafts to draw said lugs into
overlapping relation and shift the bearing blocks
in the frame, and common operating means for
all of the eccentric shafts te simultaneously turn
the same in one direction for opening the rolls
and in the opposite direction for closing the
rolls without disturbing the mounting of sald

.lugs on the frame.

4, In a rdiler mill, a frame, a plurality. ¢f rolls

3

mounted in the frame with their axes in line,
individual fine adjustment means between the
frame and the rolls, coarse adjustment means be-
tween said first means and the rolls for opening
and closing the same without disturbing the fine
adjustment means, said coarse adjustment means
including individual eccentric shafts for the rolls,
& pinion mounted on each shaft with the pinions
disposed in-line at the end of the frame, a rack
bar engaging across said pinions, and & single
operating member connected to the rack bar for
shifting the same in one direction to quickly open
the rolls and in an opposite direction to quickly
close the rolls, .

5. A roller mill comprising a frame, a station-
ary roll mounted in said frame, a plurality of
adjustable rolls in said frame, bearing blocks
for each of said adjustable rolls, said blocks being

" slidably mounted in the frame for adjustment of

said rolls, individual fine adjustment means be-
tween the frame and the bearing blocks for ob-
taining delicate adjustment of sald rolls, quick
acting eccentric connections between the rolls
on the bearing blocks for adjustment of the rolls
relative to the bearing blocks independently of
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the fine adjustment of the bearing blocks, a lever

for operating each of said quick acting eccentrics,

a rigid link pivotally connecting all of said levers,’

a single operating lever for moving said rigid link
and toggle means connecting said lever with said
link to provide a dead center lock when the rolls
are in operating position.

6. In a roller mill, a fra,me a stationary roll
mounted in said frame, a plurality of adjustable
rolls mounted in line in the frame on one side
of said stationary roll and journaled in bearing
blocks slidably mounted in said frame, the axes
of sald adjustable rolls lying in a single plane
and said rolls being adjustable in said plane, in-
dividual fine adjustment means between the frame
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and the bearing blocks for obtaining delicate ad-

justment- of said rolls, individual eccentric
means operatively connected to said bearing
blocks for quickly moving said adjustable rolls
In a straight line and through unequal distances
towards and away from said stationary roll, and
a. common operating means extending along the
line of sald rolls and connecting said ecventric
means for producing simultaneous operation of
sald eccentric means constructed and arranged
in such manner that said rolls can be moved
simultaneously and separated from each other as
‘well as from said stationary roll without dis-
turbing the setting of said fine adjustment means.

7. The roller mill of claim 2 wherein one of
sald rolls is stationary and wherein the adjust-
able rolls are mounted on one side of the sta-
tionary rofl, ‘

o RICHARD GOI1.L,
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